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NOTICE 
These Design Standards are intended to support the various engineering obligations 
for designing, constructing, inspecting, maintaining and monitoring the highways, 
roads and streets on the State Highway System. They are prepared to encourage 
uniform application of designs and standard details 1n the preparation of project 
plans. These Standards may be adopted by other authorities for use on projects 
under their jurisdiction. 
It is the responsibility of the Design Engineer of Record using these Standards to 
determine the fitness for a particular use of each standard in the design of a project. 
The inappropriate use of and adherence to these standards does not exempt the 
engineer from the professional responsibility of developing an appropriate design. 

PATENTED DEVICES, MATERIALS AND PROCESSES 
The use of any design, method, process, material or device either expressed or 
implied by these standards that are covered by patent, copyright, or proprietary 
priviledge is the sole responsibility of the user. Any inrringement on the rights 
of the inventor, patentee, assignee or licensee shall be the sole responsibility 
of the user. For additional information refer to Subsection 7-3 of the FOOT 
Standard Specifications for Road and Bridge Construction. 

Distribution of Exempt Public Documents: 
It is the policy of the Department to protect the State Highway System's infrastructure from disclosure under Florida's public records law for 
documents concerning Department structures. This exemption is created by Section 119.07( 3 X ee J, F.S. and covered by Department 
Procedure "Distribution of Exempt Public Documents Concerning Department Structures and Security System Plans (Topic No. 050-020-026 J." 
Structure is defined in Section 334.03( 28 J, F.S., as "a bridge, viaduct, tunnel, causeway, approach, rerry slip, culvert, toll plaza, gate, or 
other similar facility used in connection with a transportation facility." This includes pipes and p'f· e systems. Therefore, those portions 
of Department plans that depict pipes, pipe systems, or the internal layout and structural elements o a structure owned or operated by_ the 
Department, are exempt from a public recorcfs request under Section f/9.07( 3 X ee J, F.S.. This applies to all formats (paper, electronic, etc. J, 
and at any phase of comf!letion r existing, draft, preliminary, phase reviews, final J. 
Entities or persons outside the Department requestifJSJ or receiving copies of any portion of flans considered Exempt Documents will need to 
complete a request form (Form No. 050-020-26 J. The form also advises the requestor tho the entity or person receiving the information 
shall maintain the confidential and exempt status of the information. 
This procedure applies to both D~partment internal or contracted staff who produce such Exempt Documents in their Department work or have 
other methods of access to such Exempt Documents in the distribution to persons or entities outside of the Department. Refer to Topic No. 
050-020-026 for further requirements. 

The pdf version of these standards can be accessed on the following website: 
http://www.dot.state.fl.us/rddesign/DesignStandards/Standards.htm 
Copies of this document can be procured by contacting the following: 

FLORIDA DEPARTMENT OF TRANSPORT AT/ON 
MAPS & PUBUCA T/ON SALES 

MAIL STAT/ON 12 
605 SUWANNEE STREET 

TALLAHASSEE, FLORIDA 32399-0450 
Phone ! 850 J 414-4050 
Fax Number! 850 J 414-8036 

http://www.dot.state.fl.us/mapsandpublications/ 



CERT/FICA T/ON STATEMENT 
I hereby certify that this Design Standard Book was prepared under my responsible charge, compiled 
from designs prepared, examined, adopted and implemented by the Florida Department of Transportation 
in accordance with established procedures, and as approved by the Federal Highway Administration. 
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Revisions 
Design standards 2006 

Sheet 
Number 

Sheets 1 
thru 3 

Add the 
AC! 
CCTV 
EIA 
EPOM 
ETP 
FTP 
GFI 
ITS 
NPT 
RGS 
RU 
RX 
SP 
TVSS 
TX 
UPS 
WB670 
WB62 
WWF or 

Description 

following standard abbreviations: 
American Concrete Institute 
Closed Circuit Television 
Electronic Industries Alliance 
DMEthylene Propylene Diene Monomer 

Electrolytic Tough Pitch 
Florida Traffic Plans 
Ground Fault Interrupter 
Intelligent Transportation Systems 
Notional Pipe Thread 
Rigid Galvanized Steel 
Rack Unit 
Receive 
Superpave 
Transient Voltage Surge Suppression 
Transmit 
Un interruptible Power Supply 
Tandem Semi Trailer 
Interstate Semi Trailer 

WWR Welded Wire Fabric or Welded Wire Reinforcing 

Sheet 1 of 3 "CHART I", delete the title and substitute 11RECOMMENDED SPACING FOR SYNTHETIC 
BALES AND BALE TYPE BARRIERS AND TYPE III SILT FENCE" 

Sheet 2 of 3 "BARRIER FOR PAVED DITCH" is deleted and "SYNTHETIC BALE ANO BALE TYPE BARRIER FDR 
PAVED DITCH 11 substituted. 
"BARRIERS FDR UNPAVED DITCHES" is deleted and "SYNTHETIC BALES DR BALE TYPE 
BARRIERS FDR UNPAVED DITCHES" is substituted. 
"NOTES FDR BALED HAY DR STRAW BARRIERS" is deleted and "NOTES FDR SYNTHETIC BALES 
AND BALE TYPE BARRIERS 11 is substituted. 
Note 1 is deleted and the following substituted: 111. Type I synthetic barrier shoufd be spaced in 
accordance with Chart I on Sheet 1. 11 

Note 2, defete the word 11Hoy 11
• 

Note 4, delete the second sentence. 
Note 5 is deleted and the following substituted: 115. Where used in conjunction with sift fence,bales 
shall be placed on the upstream side of the fence. 11 

Note 6 is deleted and the following substituted: 116. Bales to be paid for under the contract unit price 
for Synthetic Bales, LF. The unit price shall include the cost of filter fabric for Type I Barrier. 
Sand bogs shall be paid for under the contract unit price for Sandbagging, CY. Rock bags to be paid 
for under the contract unit price for Rock Bags, EA. 

Sheet 1 of 2 Under the "WILDFLOWER SEEDING RATES" chart odd the following footnote: "Wildflower seeding 
rates are for restoring impacted wildflower areas. 1 

Under the 11LEGEND 11
, by symbo! 11G

11, defete 11Grass Seed/ Seed & Mulch 11 and insert 11 Turf 11
• 

By symbol 11S 11
, delete 11Seed, Seed and Mulch, Sod or Seed, Sod 11 and insert 11 Turf 11

• 

Delete the "GRASS SEEDING RATES" table. 

Above the 11GENERAL NOTE 11 insert the following: 11NOTE: Al/turf establishment shall be performed 
meeting the requirements of Section 570 of the Standard Specifications 11

• 

Sheet 2 of 2 On the left side of 11SECTION BB 11 delete the notation 11ConventionalGrassing 11 and insert 11 Turf 11
• 

Sheet 1 of 1 11 TREATMENT I 11
, add width dimension of the sod strip as 112'-8 11 and the note 11See Pattern 

Detail 11
• 

11 TREATMENT II 11
, 

11SHOULDER OPTION I 11 and 11SHOULDER OPTION II 11
, delete notations 11Seed 

And Mufch 11 and insert "Turf". 

11GENERAL NOTES", note 111 8 11
, delete the text of the note and substitute the following: "Payment 

for the sod, excavation of turf and topsoil and for back fill of this material under Treatment I is to 
to be included in the contract unit price for Performance Turf, SY. 11 

Note 112 D 11
, delete the second sentence and insert the following: 11Sod and other materials for Turf 

establishment shall be paid for as Performance Turf, SY 11
• 

Index 
If.lumber 

106 

199 

200 

201 

205 

Sheet 
Number 

Sheet 1 of 1 

Sheet 1 of 1 

Sheet 1 of 1 

200 Series 

Description 

Note 115 11
, delete 11Seeding 11 and insert 11 Turf Establishment" 

Note 115 8 11
, delete the note. 

Note 115 C11
, renumber as 115 B 11

• Also delete 11seeding 11 and insert 11 turf establishment 11
• 

11GENERAL NOTES", in Note 9, the sentence 11Hay bales shall be paid for under the contract unit price 
for Hay or Straw, Bated, EA. 11 is deleted and 11Synthetic Bale or Bale Type Barrier shall be paid for under 
the contract price for Synthetic Bales, LF. 11 is substituted. 

11STANDARD CRITERIA", under 11APPLICA TION DESCRIPTION 11
, Type D-2, add 4 asterisks ( 11 :t :t :t :t 11

) 

after 11Articulating Block" Under 11COMMENTS 11
, Type D-1, delete the text 11Provide 6 11 thick aggregate 

bedding fayer 11 and subtitute "Provide 12 11 thick bedding stone layer" 

Under 11COMMENTS 11
, Type D-2, delete the text 11Provide 150mm thick aggregate bedding !ayer for 

Revetment (standard)" and substitute "Provide 12 11 bedding stone layer for revetment (standard)" 
Also add the following note in this block 11 Y :t ;J< :t Bedding stone not required for Articulating Block" 

200 Series- A location reference notation added to the following indexes-210, 211, 212, 213, 214 
215, 216, 217, 218, 219, 220, 221, 230, 231, 232, 234, 235, 282 

Index was expanded by 2 sheets due to font size change. 

Sheet 1 of 5 11GENERAL NOTES" moved to Sheet 2. 

Sheet 2 of 5 11GENERAL NOTES 11
, Note 4 revised. Note 11 revised. 

Sheet 3 of 5 "TABLE 4 NOTES"- Note 2- 1116 1-0 11 revised to 1120 1-0 1111
• 

Sheet 4 of 5 11GENERAL NOTES" renamed to 11SLAB AND WALL DESIGN TABLE NOTES 11
• Note 10 odded-

11Reinforcing schedules with larger areas of steef may be substituted for schedules with smaller bar or 
wire spacing, except that Schedule 810 may not be substituted for Schedule A6 11 

11 Tab!e 6 11
, 

11SLAB DEPTH", 11SIZE 7'x9' 11
, -

1125 1 < 34 11 revised to 1125 1-34 111. "SCHEDULE (Bors 
BJ 11, 11SIZE 6 1x6 1 11

,-
11E3.5 11 revised to 11£-3 11

• 

General All 11tables"=all) changed to 2 

General Index was expanded by 1 sheets due to font size change 

Sheet 3 of 5 "RECTANGULAR SEGMENT WITH PIPE OPENlNG AT CDRNER"-detm!moved to sheet 5 and expanded. 

Sheet 4 of 5 "GENERAL NOTES "-moved to this sheet and "NOTES FDR PRECAST OPTIONS & WELDED WIRE 
REINFORCEMENT SUBSTITUTION FOR BAR REINFORCEMENT" -notes revised. 
11 Tab!e 11

- revised 

Sheet 5 of 5 New Sheet. New Details added "DETAILS FOR SKEWED PIPES IN RECTANGULAR STRUCTURES". 

General Index was expanded by 1 sheet due to font size change. 

Sheet 1 of 6 In each of the three tables, under the pipe type "CORRUGATED POLYETHYLENE". delete "15"-48" 
Round 11 and insert "15 -60 11 Round 11

• 

Sheet 2 of 6 11Pofyethylene Pipe-12 -48 11 Chg. to 12"-60 11 11Round Pipe Dimension"-Table revised. 

Sheet 4 of 6 Notes at bottom of page, line 11NS - Not Suitab!e 11
, delete the second "H-20 11 and substitute 

11HS-20 11 

Sheet 5 of 6 Table in upper left corner, Line 15-6, 16-0, Right hand column, delete 113.8/II/1350 11 and substitute 
11.150-II-54 11

• Other charts moved to new sheet. 

206 Sheet 1 of 2 11 TYPE II - Note 2 (d) deleted and substitute "The design flow (Q) for the Trench Drain must be 
shown on the plans. 11 Note 5 added. 



Revisions 
Design Standards 2006 

Index Sheet 
Number Number 

211 !Sheets 1 and 2 

216 Sheet 1 of 3 

Sheet 2 of 3 

Description 

Notations referencing "covers" revised to be "grates" 

"GENERAL NOTES" -Note 5 deleted. 

"SECTION 88 11 -Notation revised to 11 The cost of the 4 11 thick slob and the 6 11x6 11 W2.5xW2.5 Min. 
Welded Wire Reinforcement in the middle of the slab to be included in the cost of the inlet. 

230 Sheet 1 of 2 11GENERAL NOTES", Note 5: deleted second sentence and substitute "Sodding to be paid for under 
Contract unit price for Performance Turf, SY. 11 

231 Sheet 2 of 3 11GENERAL NOTES", Note 4: deleted 11seeding and mulching disturbed grasses 11 and substitute 
11restoration of disturbed turf. 11 Note 6: delete 11Soddin9 11 and substitute 11Performance Turf 11

• 

232 Sheet 2 of 6 11GENERAL NOTES", delete text of Note 8 and substitute "Sodding to be used around all inlets not 
located in paved areas and paid for under contract unit price for Performance Turf, SY 11

• 

Sheet 5 of 6 

234 Sheet 1 of 1 

235 Sheet 1 of 2 

251 Sheet 1 of 2 

252 Sheet 1 of 2 

253 Sheet 1 of 2 

Sheet 2 of 2 

255 Sheet 1 of 2 

260 Sheet 1 of 1 

261 Sheet 1 of 3 

264 Sheet 1 of 1 

266 Sheet 1 of 1 

270 Sheet 1 of 1 

272 Sheet 6 of 6 

273 Sheet 6 of 6 

11METHOD OF PAYMENT - - - 11
, Note 2: delete 11seedin9 and mulching" and substitute 11restoration of 

disturbed turf". Note 4: delete second occurrence of 11Sodding 11 and substitute "Performance Turf". 

"GENERAL NOTES 11
, Note 6, second sentence: delete second occurrence of 11Sodding 11 and substitute 

11Performance Turf 11
• 

11GENERAL NOTES", Note 4 added-"Allexposed edges and corners shall be 14" chamfer or tooled to 
Y4 11 radius. 

11GENERAL NOTES", Note 7: delete second occurrence of 11Sodding 11 and substitute 11Performance 
Turf". 

11GENERAL NOTES", Note 7: delete second occurrence of 11Soddin9 11 and substitute 11Performance 
Turf". 

11GENERAL NOTES", Note 7: delete second occurrence of 11Sodding 11 and substitute 11Performonce 
Turf 11

• 

Revised spacing of 11Bars D 11 

11GENERAL NOTES", Note 7: delete second occurrence of 11Soddin9 11 and substitute 11Performance 
Turf 11

• 

GENERAL NOTES 11
, Note 3 added reference to 425-3.2 .Note 5, second sentence: delete second 

occurrence of 11Sodding 11 and substitute 11Performonce Turf, SY 11
• Note 7 revised. 

"GENERAL NOTES", Note 8: delete second occurrence of 11Sodding 11 and substitute "Performance 
Turf". 

11GENERAL NOTES", in Note 6, delete the second sentence. 

"GENERAL NOTES", Note 5: delete second occurrence of 11Sodding 11 and substitute "Performance 
Turf 11

• 

11GENERAL NOTES", Note 5, second sentence: delete second occurrence of 11Sodding 11 and substitute 
11Performance Turf 11

• 

'GENERAL NOTES", Note 10, second sentence: delete second occurrence of 11Sodding 11 and 
substitute ''Performance Turf 11

• 

'GENERAL NOTES", Note 13, second sentence: delete second occurrence of 11Sodding 11 and 
substitute ''Performance Turf 11

• 

Index Sheet 
Numbe1 Number Description 

280 Sheet 3 & 4 Sheets 3 and 4 removed and details moved to Index 289 Sheets 6 & 7. 

281 

283 

285 

286 

287 

289 

290 

291 

292 

295 

301 

302 

Sheet 1 of 2 

Sheet 1 of 1 

Sheet 1 of 2 

Sheet 1 of 2 

Sheet 2 of 3 

Sheets 1 
thru 8 

Sheets 1 
thru 5 

Sheets 1 
thru 14 

Sheet 1 of 1 

Sheet 1 of 1 

"GENERAL NOTES"- Note 2 revised and Note 10 added. 

"GENERAL NOTES", Note 1, last sentence: delete "Sodding" and substitute "Performance Turf". 

"GENERAL NOTES -Note 5 revised. 

"GENERAL NOTES -Note 6 revised. 

11DRAINCRETE SUBDRAINAGE 11
- notation Type SP (Traffic CJ deleted and 11 Type SP Asphalt Concrete 11 

replaced. 

New Index added to replace Index 290- Concrete Box Culvert Details (LRFDJ 

Index deleted. 

New Index Added- 'SUPPLEMENTAL DETAILS FDR PRECAST CONCRETE BDX CUL VERTS'.De/eted 
references to Index 290 and changed 11 (LRFDJ 11 to 11 (Index No 289). Added "or modified Class 
II 11 to General Note 1 Concrete (PrecastJ for slightly aggressive environments. 

New Index Added- 'STANDARD PRECAST CONCRETE BOX CULVERTS' 

11GENERAL NOTES", Note 7, second sentence: delete second occurrence of 11Sodding 11 and substitute 
"Performance Turf". 

In the table "TURN LANES-CURBED AND UNCURBED MEDIANS 11 correct the spelling of 
'CONDITIONS'. 

Sheet 2 of 4 Added 11DETAIL AT POURED JOINT WITH BACKER ROD EXPANSION JOINTS 11
, and 11and cut rebar" to 

Field Bend note on Longitudinal Sections thru Traffic Separator at Nose details. Changed Sheet 
No.to 2 of 4. Moved Sheet DOWEL DETAIL, Dowe/Notes and DRAINAGE JOINT DETAIL FOR 5' 
OPENING OR LESS to Sheet 4 of 4. Deleted J::f:J: note. 

Sheet 3 of 4 Added 'DETAIL AT POURED JOINT WITH BACKER ROD EXPANSION JOINTS' , and 'and cut rebar' to 
Field Bend note on Longitudinal Sections thru Traffic Separator at Nose details. Changed Sheet 

Sheet 4 of 4 

No.to 3 of 4. Moved DOWEL DETAIL, Dowe/Notes and DRAINAGE JOINT DETAIL FOR 5' OPENING 
OR LESS to Sheet 4 of 4. Deleted * J: * note. 

Added new sheet. 

304 Sheet 1 of 6 The following note is applicable to al/landings at the bottom of curb romps, 11Lower fonding not 
required at driveways, parking lots, or other areas with pavement cross-slopes less than 27. (0.02). 11 

307 

310 

Sheet 5 of 6 

Sheet 2 of 3 

Sheet 1 of 2 

Detail in lower left corner, the note "When crosswalk markings - - 11 is deleted and the following note 
substituted: 11 When crosswalk markings are required, ramp runs must fall within crosswalk limits and 
where practical, be parallel with the projected crosswalk alignment. The bottom of the ramp beyond 
the curb line shall hove o clear space 48 11 minimum within the markings of a marked crosswalk. If no 
space crosswalk markings are present, the bottom of the romp beyond the curb romp shall have a 
clear 48 11 minimum outside active traffic lanes.' 

'MEDIAN CROSSWALKS', 'PLAN", As on alternative to the curb transitions shown, the designer may 
Detail the curb to extend along the crosswalk in similar manner to a CR 6 Curb Romp. 

"NOTES FOR UTILITY CONFLICT PIPE 11
, Note 5, delete the last sentence. 

'SIDEWALK WITH UTILITY STRIP' and 'SIDEWALK WITHOUT UTILITY STRIP', width of the 
sidewalk wolkarounds at driveways delete 114 11 and insert 114 11

• Revised detail of 11SIDEWALK WITH 
EDGE BEAM FOR SURF ACE MOUNTED RAILINGS 

Sheet 2 of 2 Added 11stor 11 notation for continuous pathway. "SIDEWALK WITH EDGE BEAM FOR SURFACE 
MOUNTED RAILINGS 11 -revised roiling notation. 



Index 
Numbe 

400 

Revisions 
Design Standards 2006 

Sheet 
Number 

Sheet 1 of 24 

Description 

"GENERAL NOTES 11
, Note 6, add the following text as paragraph 5: 11 When an end treatment is 

attached to guardrail with Pedestrian Safety Treatment, only end treatment systems with timber 
posts areto be used. 1 Note 8, delete the first sentence and substitute the following: 11In addition 
to use at roadside hazards or other areas where the Engineer has deemed guardrail necessary, 
guardrail should be considered on flush shoulder sections where fill slopes are steeper than 1 :3 
within the clear zone and fill heights ore 6 1or greater." 

Sheet 2 of 24 Beneath the paragraph that begins 11d = Distance - -",odd the following paragraphs: 
"For flared and parallel end anchorage assemblies the beginning length of need is to be set at the 
center of post #3. That is, the departure line must intersect the face of the roil at post #3. 11 

"For flared end anchorage assemblies the offset distance 11d 11 will equal the normal guardrail 
offset measured from the face of the guardrail to the edge of the near approach travel lane plus 
1'-2 11 for 45 mph or less and 1'-91/4 11 for greater than 45 mph. 11 

Sheet 6 of 24 11Notes For Details H & ]: 11 and 11Notes For Details S & T: 11
; Jn the second sentence of each note, 

delete the text, 11Detai! N and" 

Sheet 7 of 24 Added 110PL Vendor 11 to Transition notation. 

Sheet 9 of 24 Added 110PL Vendor 11 to Transition notation. 

Sheet 10 of 24 "MEDIANS WITH 10' BRIDGE SHOULDERS" and "MEDIANS WITH 6' BRIDGE SHOULDERS" 
details. On each detail delete the note: 11End anchorage Type II with buffer end section when 
located outside of approaching roadway clear zone; crash cushion when located inside of approaching 
roadway clear zone. Crash cushion shown. See Genera/Note 14. 11 Also delete "(Where Reqd.) 11 

along the dimension line under "Crash Cushion 11 

Sheet 14 of 24 "GUARDRAIL LOCATION ? DETAIL K", "LOCATION ON FRONT SLOPES", delete the note "Connect 
Beginning Of Rubrail To Back Side Of No. 3 Post With Post Bolt 11 and the reference arrow and add 
the following note: 11Connect the beginning of rubrail to the backside of the last post of the end 
anchorage (first post of normal 9uardrai!F 1 

Sheet 15 of 24 11PEDESTRIAN SAFETY TREATMENTS 11
, under Note 1 add the following: 11Refer to Sheet 1, Note 6 

for end treatment requirements.' 11LOCATJONS AT CURB & GUTTER SECTIONS-DETAIL L 11
, delete 

text 11(Moximum Speed 50 mphJ 11 and 116 1 or Greater Desirob!e 11 and add the following below the subtitle· 
11NOTE: For location of guardrail with offset behind curb and gutter refer to the January 2006 Plans 
Preparation Manual, Volume I, Section 4.3.5 11 "MOUNTING HEIGHTS ON SHOULDERS AND JN 
MEDIANS", "MODIFIED THRIE-BEAM", delete "4" and insert "3'-11"". Under "DOUBLE FACED GUARDRAIL' 
11 W-BEAM 11 add the note: "For narrow medians with no median swa!e 11 

Sheet 17 of 24 115/8 11 STEEL WASHER 11
, at the end of the second sentence of the note add: "and under hex nut for 

connecting rubrail to wood and steel posts. 11 

Sheet 19 of 24 "SPECIAL STEEL GUARDRAIL POSTS", "NOTES• /SPECIAL STEEL POST!", note 7 added• "7. Speciolsteel 
posts are not to be substituted for any post in a guardrail approach end treatment. 11 

Sheet 21 of 24 "TYPE II NOTES 11
, insert the following as a second paragraph under Note 2: 11End anchorage for 

thrie beam guardrail shall be constructed the same as detailed for W-beom, except use thrie beam 
rail and end section; and the Anchor Plate is to be attached to the bottom corrugation of the 
thrie beam. 11 

Sheet 24 of 24 "MOUNTING HEIGHT FOR DOUBLE FACED GUARDRAIL ON MEDIAN SHOULDERS /FREEWAYS! 
is added to the Index. 

Index 
Vumbe 

Sheet 
Number Description 

402 Sheet 23 of 2,:, Details are revised to show the 11 Traffic Railing Barrier (Thrie-Beam RetrofitJ 11 to be installed on the 
outside of the 11 Trailing End Guardroi/ 11 to provide the proper overlap. 11 

403 

410 

411 

414 

415 

420 

Sheet 1 of 22 

Sheets 1 
thru 10 

Sheets 1 
thru 15 

Sheet 1 of 10 

Sheet 2 of 10 

Sheets 9 
and JO 

Sheet 1 of 3 

New Index-"GUARDRAIL TRANSITIONS FOR EXISTING BRIDGE TRAFFIC RAILING RETROFITS" 

Changed pay item notes to agree with current pay item descriptions, either Median Concrete Barrier 
Wall or Shoulder Concrete Barrier Woll. 

11GENERAL NOTES", Add note 10 as follows: 1110. Concrete barrier wall with New Jersey Safety Shape 
may not be substituted for the Standard F Shope Barrier 11 

New Index-"PIER PROTECTION BARRIER". 

Complete Revision 

"TEMPORARY CONCRETE BARRIER", "DEFLECTION SPACE REQUIREMENTS" ore added os 
follows: 
When Shielding Above Ground Hazards: 
Design Speed Deflection Space 

45 mph or Less 2 1 

50 mph and Greater 4 1 

When Shielding Dropoffs: 
Design Speed 

45 mph or Less 
Deflection Space 

2' 
50 mph and Greater 

a. Dropoffs 4' or 
Less and No 
Traffic Below 

b. All dropoff conditions 
2' 

other than 1
0

1 4 1 

When used as a Temporary Median Barrier separating opposing traffic lanes: 

Design Speed 
45 mph or Less 
50 mph and Greater 

Offset to Trove/way 
O' minimum, 2' preferred 

2' 

These deflection space requirements also apply to approved options to the 415 barrier identified in 
Genera/Note 1 of sheet 1. 

Added the following text to this sheet: 11 The surface cross slope approaching the barrier wall and 
continuing across the required deflection space shall not exceed a rate of 1 vertical: 10 horizontal.' 

11NOTES 11
, delete Note 3 and substitute the following, 113. For crash cushion details see drawings 

posted on the Qualified Products List at 11544 Vehicle Impact Attenuators 11
• 

Moved (:f:) & (:t:t) notes to Traffic Railing Notes, and Detail 11A 11 to Sheet 2,. and Detail 118 11
, Section 

thru Recessed V-Groove and Estimated Quantities block to Sheet 3 .. Added Trailing End Guardrail 
details to Plan and Elevation views, and V-Groove Note and Reflector Marker Note to notes, Reflector 
Marker Table, Retaining Wall references in various notes. 

Sheet 2 of 3 New Sheet from Sheet 1. Added W-Beam and Thrie-Beam Guardrail Trailing End Bolt dimensions to 
Detail 11A 11 and View B-B, Bars 5P, 5S & 5V note to Instructions to Designer note and Retaining Wall 
references in various notes. Changed Bars 5P & 5V spacing on Detail 11A 11

, and Clear to Cover all 
occurrences. Moved Alternate Reinforceing Steel(We!ded Wire Reinforcement) Details and Conventional 
Reinforceing Steel Bending Diagrams to Sheet 3 and changed WWF to WWR and Welded Wire Fabric to 
Welded Wire Reinforcement all occurrences and Clear to cover, 

Sheet 3 of 3 New Sheet Added. 



Revisions 
Design Standards 2006 

Index 
Number 

Sheet 
Number Description 

421 Sheet 1 of 3 Moved (Y) & (:tY) notes to Traffic Railing Notes and Detoi!"A" to Sheet 2,. and Detoi/ 118 11
, Section 

thru Recessed V-Groove and Estimated Quantities block to Sheet 3. Added Trailing End Guardrail 
details to Plan and Elevation views, V-Groove Note and Reflector Markers Note to notes and 
Reflector Marker Table. 

Sheet 2 of 3 New Sheet from Sheet J. Added W-Beam and Thrie-Beam Guardrail Trailing End Bolt dimensions to 
Detail 11A 11 and View B-B and Bors 5P, 55 & 5V note to Instructions to Designer note. Changed Bars 
5V & 5Pspacing on Detai!"A", and Clear to Cover al/occurrences. Moved Alternate Reinforceing Steel 
(Welded Wire Reinforcement) Details and Conventional Reinforceing Steel Bending Diagrams to Sheet 3 
and changed WWF to WWR and Welded Wire Fabric to Welded Wire Reinforcement all occurrences 
and Clear to cover. 

Sheet 3 of 3 New Sheet Added. 

422 Sheet 1 of 3 Moved (:f) & (:f :f) notes to Traffic Roiling Notes. and View C-C to Sheet 2. Added Trailing End 

423 

Guardrail details to Plan and Elevation views, V-Groove note, Reflector Marker Note to notes, Reflector 
Marker Table and Retaining Wal/references in various notes. 

Sheet 2 of 3 Added W-Beam and Thrie-Beam Guardrail Trailing End Bolt details to View B-B and View C-C and 
Bars 5S, 5T & 5X note to Instructions to Designer note. Changed Bars 5T & 5X spacing on 
View C-C, and Clear to Cover all occurrences .. Moved and Detail 11A 11

, Section thru Recessed 
V-Groove and Estimated Quantities block, ConventionolReinforceing SteelBending Diagrams to 
Sheet 3. 

Sheet 3 of 3 New Sheet Added. 

Sheet J of 3 Moved (:f) & (:f ;t) notes to Traffic Roiling Notes. and Roiling End Detail to Sheet 2. Added Trailing 
End Guardrail details to Plan and Elevation views, V-Groove note, Reflector Marker Note to notes, 
Reflector Marker Table and Retaining Wal/references in various notes. 

Sheet 2 of 3 Added W-Beom and Thrie-Beom Guardrail Trailing End Bolt dimensions to View B-B and Roil End 
Detail, and Bors 55, 5T & 5X note to Instructions to Designer note. Moved Detail "A 11

, Section thru 
Recessed V-Groove, Estimated Quantities block and Conventional Reinforceing Steel Bending 
Diagrams to Sheet 3. Changed Bors ST & 5X spacing on Railing End Detail, and Clear to Cover 
all occurrences. 

Sheet 3 of 3 New Sheet Added. 

424 Sheet 1 of 7 Added Reflective Railing Markers table and notes. 

425 

430 

461 

Sheet J of 3 Moved (:f) & (:f: :f) notes to Traffic Railing Notes. and View C-C to Sheet 2. Added Trailing End 
Guardrail details to Plan and Elevation views, V-Groove note, Reflector Marker Note to notes, Reflector 
Marker Tobie, 11(4) 11 note to Joints note in notes and Retaining Woll references in various notes. 
Changed "SUPERELEVATED BRIDGES :"in notes,. 

Sheet 2 of 3 Added W-Beam and Thrie-Beam Guardrail Trailing End Bolt dimensions to Detail "A 11
, View B-B and 

View C-C, and Bars 5V, 55 & 5P note to Instructions to Designer note. Changed Bors 5V & 5P 
spacing on Detail 11A 11 and View C-C, and Clear to Cover all occurrences. 

Sheet 3 of 3 New Sheet Added. 

Sheets 1 
and 2 

Sheet 1 of 1 

New Index- "OPTIONAL CRASH CUSHION DETAILS". 

"END VIEW" drawing, delete the dimensions 112 11 C!ear 11 and substitute "JYz" Cover Min. 11 "GENERAL 
NOTES 11

, Note 2, Add the following paragraph as paragraph 3: "When longitudinal reinforcing bars 
are encountered in the stem of existing barrier, shift the dowels to clear, maintaining the JYz" Clear 
Minimum to the face of the Opaque Visual Barrier 11

• 

Index 
'Number 

470 

471 

472 

473 

474 

475 

480 

481 

483 

490 

501 

505 

515 

518 

520 

52! 

528 

532 

544 

Sheet 
Number 

Sheet 3 of 9 

Sheet 4 of 9 

Sheet 1 of 3 

Sheet 1 of 6 

Sheet 3 of 3 

Description 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

Reorganized sheets and added one sheet 

"MJRAFI GEOLONHP 470 - deleted, "MJRAFI GELON HP 670 11
, -numbers revised, "MJRAFI GEOLON HP 

470 11 -"Seam Breaking Strength (!b/ftJ1 1
-

111,4440 11 deleted and "1688 11 replace. 

"MJRAFI GEOLON HS !400" and "MJRAFI GEOLON HS 1715"-deleted and "MJRAFI BX611 and 
"MJRAFI BX6!2" added. 

Added swa!e detail on fill side. 

11GENERAL NOTES", Note 7, delete the first sentence. 

New Sheet added- 11RUMBLE STRIPS" 

Added Schemes 1, 2 and 3; Drainage Loyer and weep holes; Design Notes, Bi!! of Reinforcing Steel 
and Genera! Notes 4, 5, 6 & 7. Changed Mox. Slope to J:J, General Notes 2 & 3, Gravity Wall bocks/ope 
Genera/Notes 4, 5, 6 & 7. Changed Mox. Slope to J:J, Genera/Notes 2 & 3, Gravity Wo!!bockslope 
to J2:5 for wall heights equal to or less than 3 ft. 

New Index Added- 11CONCRETE STEPS 11 

Index 528 - 11MEDIAN BARRIER OPENING FOR EMERGENCY ACCESS 11
, is deleted. (See January 2007 

Plans Preparation Manual updates for more information.) 

11GENERAL NOTES 11
, Note 4, the first paragraph is deleted and the following substituted: 11Mailboxes 

shall be light sheet metal or plastic construction, in traditional style only, and only in Size 1 as 
prescribed by the Domestic Mail Manual of the U. S. Postal Service <DMMJ. 11 

Sheet 1 of 3 11GENERAL NOTES"-refised, 11 Tree Planting With Wooden Stakes"- renamed to J"-3 ? 11 Caliper Tree 
Planting With Underground Brocing 11 and detail changes to show anchors not wooden stokes. A!! wood 
stokes and anchors changed to be vertical. 

Sheet 3 of 3 Tree protection detail removed and notation about tree protection added. 
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Index 
Number 

600 

602 

Sheet 
Number 

Sheet 1 of 1 

Description 

INDEX 600 SERIES - NOTE: This correction applies to multiple Indexes as listed below. Under 
"GENERAL NOTES 11

, delete the note, 11A!! vehicles, equipment, workers (except floggers) and 
their activities are restricted to one side of the roadway" (or similar wording). This note appears 
as Note 1 on Indexes 602, 604, 612, 614, 615, 616, 617, 618, 620, 621, 622 and 651. It 
appears as Note 2 on Indexes 603, 605, 606, 613 and 635, and as Note 4 on Index 670. 

Index Completely revised and added 2 sheets. 

Show only the 11ROAD WORK AHEAD" sign on the opposite side of the road approaching the work area. 

603 Sheet 1 of 2 Sheet 2 of 2 is added with details for use of Automated Flogger Assistance Devices (AFADsJ. 

613 Sheet 1 of 2 Added Table I. 

631 

670 

Sheet 1 of 2 "GENERAL NOTES 11
, add note 8 as follows: "8. Temporary crossovers on limited access right 

Sheet 1 of 1 

of way and use of this Index are prohibited unless specifically permitted in the Contract Plans or 
Special Provisions. When permitted in the Contract Plans or Special Provisions and prior to 
construction of any temporary crossover, the Contractor must submit, in writing, a request 
identifying specific locations for approval by the Engineer.' 

Delete from the drawing the box labeled 11LE0 11 and related text 11Speed and Low Enforcement 
Officer (Patrol The Active Work Area) 11 Also delete the symbol and text for LED under the heading 
"SYMBOLS". 

"CONDITIONS", delete existing note and substitute the following: 11 The MAS shall be used if all the 
folio wing conditions exist: 

Multi/one facility 
Posted speed limit is 55 MPH or greater 
Work activity requires a lone closure for more than 5 days (consecutive or notJ 
Workers are present 11 

801 Sheet 1 of 2 Added "Design Note". 

802 Sheet 1 of 2 11GENERAL NOTES 11
- Note 7(bJ is deleted and the following note substituted: 11 (b) In accordance with 

ASTM F567 Subsections 5.4 through 5.10 as approved by the engineer. 11 Added 11Design Note" 

810 Sheet 1 of 4 11FENCING NOTES 11
, Payment note, delete "(Pedestrian Overposs) 11 in the first sentence. 

Sheet 2 of 4 Added cutting of reinforcing steel permission to ADHESIVE-BONDED ANCHORS AND DOWELS note. 

811 Sheet 1 of 3 "FENCING NOTES 11
, Payment note, delete 11 (Pedestrian Overpass)" in the first sentence. 

Sheet 3 of 3 Added cutting of reinforcing steel permission to ADHESIVE-BONDED ANCHORS AND DOWELS note. 

812 Sheet 1 and 4 Added Note 4 and referenced Note 4 in various notes. Deleted 11(Pedestrian Overpass)" from 
payment note and added Note 4. 

Sheet 2 of 4 Added cutting of reinforcing steel permission to ADHESIVE-BONDED ANCHORS AND DOWELS note. 

Sheet 4 of 4 Changed DIM. H dimension and Note J; Added Notes 2 & 3 and referenced Notes 2 & 3 in various 
notes 

Index 
Number 

820 

822 

850 

851 

860 

Sheet 
Number 

Sheet 1 of 1 

Sheet 1 of 4 

Description 

Changed 11 Welded Wire Fabric" & 11 WWF 11 to "Welded W1/-e Reinforcement 11 & 11 WWR 11
• 

Added tock welding to 11 ¥NOTE 11
, and permitted cutting of reinforcing by drilled holes for anchor 

bolt installation in DETAIL 11A 11
• Adde "except that lengths less than 12 1 need only be continous 

over 2 posts 11 to RAIL SPLICES note. 

Sheet 1 of 5 Added ADA Handrail notes, ALTERNATE DESIGN testing criteria & RAILING MEMBER 
DIMENSION TABLE, updated DESIGN SPECIFICATIONS note, deleted Elevation & Typical Sections. 
Changed APPLICABILITY NOTE TO DESIGNER.Added permission for cutting of reinforcing steel for 
drilled hole installation in ANCHOR BOLT note. 

Sheet 2 of 5 New Sheet Added 

Sheet 3 of 5 New Sheet Added 

Sheet 4 of 5 New Sheet Added 

Sheet 5 of 5 New Sheet Added 

New Index-"BRIDGE PEDESTRIAN/BICYCLE PICKET RAILING !STEEL!" 

Sheet J of 5 Added ADA Handrail notes, ALTERNATE DESIGN testing criteria & RAILING MEMBER 
DIMENSION TABLE, updated DESIGN SPECIFICATIONS note, deleted Elevation & Typical Sections. 
Changed APPLICABILITY NOTE TO DESIGNER.Added permissin for cutting of reinforcing steel for 
drilled hole installation in ANCHOR BOLT note. 

Sheet 2 of 5 New Sheet Added 

Sheet 3 of 5 New Sheet Added 

Sheet 4 of 5 Fixed embedment of joint sleeve in DETAIL 11D 11
; and Set Screw note in DETAIL 11E 11 Added 

DETAIL "B" & SECTION "B-8" & "C-C";Moved ANCHOR BOLT TABLE & DETAIL "A" to Sheet 
5, RAILING MEMBER DIMENSIONS TABLE to Sheet 1. 

Sheet 5 of 5 New Sheet Added 

861 Sheets 1 and L New Index-BRIDGE PEDESTRIAN/BICYCLE PICKET RAILING (ALUMINUM! 

870 Sheet 1 of 5 Added DESIGN SPECIFICATIONS note, ALTERNATE DESIGN testing criteria, COATINGS note & 
RAILING MEMBER DIMENSION TABLE. Deleted Elevation & Typical Sections, and 2Yz" (/J Round 
Tube post and rail option; Changed PIPE RAILING & POSTS notes.Added permission for cutting 
of reinforcing steel for drilled hole installation in ANCHOR BOLT note. 

Sheet 2 of 5 New Sheet Added 

Sheet 3 of 5 New Sheet Added 

Sheet 4 of 5 New Sheet Added 

Sheet 5 of 5 New Sheet Added 

880 ~heel 1 thru 5 New Index Added - STEEL PIPE GUARDRAIL 

5100 Sheet 1 of 2 Added FOUNDATION note. Deleted the construction specifications from DESIGN SPECIFICATIONS notes. 

Sheet 2 of 2 Changed 11 Traffic Railing Barrier 11 to 11 Traffic Railing 11
• 

5200 Sheet 1 of 1 "PRECAST SOUND BARRIERS-GENERAL NOTES -Added Notes C.3, 0.4, H.3 & J.8; Changed 
Note D.2 

5202 Sheet 2 of 4 "TYPICAL PANEL ELEVATION 11
, "NOTE"- Changed 11Smooth Welded W1/-e Fabric" to "Smooth or 

Deformed Welded W1/-e Reinforcement" in TYPICAL PANEL ELEVATION. 

5203 Sheet 1 of 4 Added: 11Formed 11 to PLAN view Back Face Panel Texture description note (J<). 

Sheet 2 of 4 Added 11Formed 11 to DETAIL B Back Face Texture description. Changed "Smooth Welded Wire Fabric 11 

to "Smooth or Deformed Welded Wire Reinforcement" in TYPICAL PANEL ELEVATION. 

Sheet 4 of 4 Added: 11Formed 11 to TYPICAL FORMING DETAIL Back Face Panel Texture description. 
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Index 
Numbe 

Sheet 
Number 

Description 

5205 Sheet 6 of 7 11NOTES 11
, Beneath Note 4, delete the address for State Contracting and Engineering, Corp. and 

substitute the following: 11State Contracting and Engineering, Corp., 3800 North 29th Avenue, 
Hollywood, FL 33020.' 

5210 Sheet 1 of 5 Moved "TRAFFIC RAILING/SOUND BARRIER NOTES" to Sheet 2 of S. Added "INSTRUCTIONS 
TO DESIGNER" note and Fire Hose Access Hole. 

Sheet 2 of 5 New Sheet Added 

Sheet 3 of 5 Moved Section Thru Recess V-Groove To Form Letters and Figures detail to Sheet 2. Moved 
Detail 11A 11 & Notes and Section C-C to Sheet 5. 

Sheet 4 of s Moved REINFORCING ST££ BENDING DIAGRAM, ESTIMATED TRAFFIC RAILING/SOUND 
BARRIER QUANTITIES and DETAIL "B" to Sheet 2 

Sheet 5 of 5 New Sheet Added 

S300 Sheet 1 of 19 Added CONSTRUCTION NOTE 16. Moved Typical Waft Sections to Sheet 2. 

Sheet 2 of 19 New sheet added. 

Sheet 3 of 19 Added variable offset to back of panel in SECTION B-B and 11Smooth or Textured Face of Pane/ 11 

callout to SECTIONS A-A & B-B. Changed "Leveling" to 11Buildup 11 in Section B-B, J'-0 11 to 1'-0" 
Min. in Dim. B equation. 

Sheet 4 of 19 Added 11Min. (Match Precast Pone/) 11 to 6 11 dimension at back of panel. Changed 1 1-0 11 to J'-0 11 

Min. in Dim. B equation, 11 Wefded Wire Fabric 11 to 11 Wefded W1!-e Reinforcement 11 Deleted 
chamfer on bottom face of C.I.P. Coping Enclosure in SECTION C-C. 

Sheet 5 of 19 Changed 11Leve!ing 11 to "Buildup" in PARTIAL ELEVATION VIEW, Note 9, JUNCTION SLAB NOTE 2, 
Expansion Joint annotation in PLAN VIEW, Height of Traffic Railing in ELEVATION VIEW, Bars 6C to 
5C, Bars "6A @ 8 11 sp. 11 to 115A @ J'-0 11 sp. 11 and referenced sheet numbers. 

Sheet 6 of 19 Added 11Min. 11 to Precost Coping width, variable offset to back of panel& 11Smooth or Textured Face 
of Pone!" in TYPICAL SECTION, and 42 11 F-Shape Traffic Roiling: Changed EST. QUANTITIES, Bors 
6C to 5C, Bars 116A @ 8 11 sp.' to 115A @ 1 1-0 11 sp. 11 and Sheet No. to 6 of 19 .. Changed 11Leveling 11 

11Buildup 11 in TYP. SECTION and Estimated Quantity for Concrete (C.I.P.Junction Slob). Deleted 
45 degree Chamfer on Junction Slab, 

Sheet 7 of 19 Added 11Smooth or Textured Face of Pane/ 11 calf out to TYPICAL SECTION, and 42 11 F-Shape Traffic 
Railing; Changed "Precast 11 to "C.I.P. 11 in coping dimension and offset to face of panel in TYPICAL 
SECTION, and Bar 6L laterald1m. to 4'-4" for Precast Coping & REIN. STEEL NOTE 6, "Fabric" to 
11Reinforcement 11 and Bars 6C to 5C, Bars "6A @ 8 11 sp. 11 to "5A © J'-0" sp. ", EST. QUANTITIES. 

Sheet 8 of 19 New Sheet Added. 

Sheet 9 of 19 New Sheet Added. 

Sheet 10 of 19 New Sheet Added. 

Sheet 11of19 Changed "Leveling 11 to "Buildup" in PARTIAL ELEVATION VIEW and Note 2 & 8, Expansion Joint 
annotation in PLAN VIEW, Bars 115A" to 115A eJ J'-0 11 sp. 11

• 

Sheet 12 of 19 Added 42 11 Vertical Shape Traffic Roiling 
and Note 6;. Changed "Leveling" to 11Buildup 11 in PARTIAL ELEVATION VIEW and Note 2 & 8, 
Expansion Joint annotation in PLAN VIEW,Bars 115A 11 to "5A @ J'-0" 
sp. 11

, Note 2 & 3, Bars 115A @ 6 11 sp.' to 115A @ 1 1-0 11 sp. 11 and ESTIMATED QUANTITIES. 

to 

Index 
Number 

Sheet 
Number Description 

5300 rheet 13 of 19 
Cont. 

Added 11Smooth or Textured Face of Panel" coll out to TYPICAL SECTION and 42 11 Vertical Shope 
Traffic Railing;. Changed offset to face of pane! in TYPICAL SECTION, RAISED SIDEWALK NOTES 

S301 

11200 

11300 

11310 

11320 

11860 

2 & 3, REINFORCING STEEL NOTES S & 6, Bars "SA eJ 6" sp." to "SA eJ 1'-0" sp.' and ESTIMATED 
QUANTITIES. 

rheet 14 of 19 Added Bar SBl to top of Precast Coping in PARTIAL PLAN VIEW. Changed "Leveling" to "Bwidup" 1n 
PARTIAL ELEVATION VIEW and Note S. Deleted CROSS REFERENCE note. 

!Sheet 15 of 19 Added variable offset to back of panel & "Smooth or Textured Face of Pane/ 11 call out to TYPICAL 

!Sheet 16 of 19 

rheet 17 of 19 

SECTION THRU PRECAST.. Changed 11Leveling 11 to "Buildup" in TYPICAL SECTION THRU 
PRECAST ..... Offset to face of pone/in TYPICAL SECTION THRU C.I.P., "Welded Wire Fabric" 
to Wefded Wire Reinforcement 11

, Detail 11A 11 to Detail 11D 11 and position of center Bar 5BJ in top of 
Precast Coping. 

Changed Sheet No. to 13 of 16 & sheet references in Note 11, Bars 5Ml to Bars 4MJ, and Sheet No. 
references in Note 11. Deleted 11 (8ors 6A & 582) 11 from Note JO; 

Added 11Smooth or Textured Face of Ponef 11 coffout in TYPICAL SECTION. Changed Bars 5Sl to Bors 
5S, Bars 5L to Bars 6L, and Bars 5Ml to Bors 4Ml. 

!Sheet 18 of 19 Changed Sheet No. to 15 of 16,. 11Fabric 11 to 11Reinforcement 11
, Bars 5Ml to Bars 4Ml and ESTIMATED 

QUANTITY for Reinforcing steel. Deleted 11at feft 11 from ESTIMATED. QUANTITIES note. 

!sheet 19 of 19 Changed coping offset to face of pone! in SECTION A-A, Sheet references in REINFORCING STEEL 
Note 3, 4 & 7 REINFORCING STEEL NOTES 3 & 4, Bars 551 to Bars 55, Bars 6A to Bars 5A and 
Retaining Woll Pane( width dimension to 11See Note 3 11

• 

Sheet 1 of 1 Changed: 11 will 11 and 11shal/ 11 to 11must 11 in NOTES. 

Sheet 1 thru 3 Index completely revised. AASHTD 2001 L TS-4 Specifications update. Aluminum post option 
hos been eliminated. 

Sheet 1 of 1 Index completely revised. AASHTD 2001 L TS-4 Specifications update. Remove STEEL from title block. 

Sheet 1 thru s Index completely revised. AASHTD 2001 L TS-4 Specifications update. 

Sheet 1 thru s Index completely revised. AASHTD 2001 L TS-4 Specifications update. 

Sheet 1 thru 8 Index completely revised. AASHTD 2001 L TS-4 Specifications update. 

11861 Sheet 1 thru 8 11861 thru 11865 deleted and combined with 11860. Concrete changed to Closs I (Special). 

13417 Sheet J of J Zee in note changed to hanger under "SECTION AA" DESIGN SPECIFICATION revised 
publication date revised to 2001. 

17302 Sheet 1 of 1 Cose VIII sleeve removed from detail 

J 7328 Sheet 1 of 1 Sign FTP numbers changed. 

J 7344 Sheet 2 of 6 Sign FTP number changed. 

Sheet 3 of 6 Below the "SCHOOL CROSSWALK" note odd' "See Index No. 17346 Sheets 2 and 8." 
Sign FTP numbers changed. 

Sheet 4 of 6 Sign FTP number changed. 

Sheet 6 of 6 Sign FTP number changed. 

117345 Sheet 6 of 14 New Sheet added to SPECIAL MARKING AREAS. The following Sheets 
renumbered. 
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Index 
Numbe 

Sheet 
Number 

Description 

17351 Sheet J and 2 Revised sign FTP numbers. 

1735.= Sheet 1 thru 1 All signs revised FTP numbers changed. 

Sheet 4 of 11 Sign FTP-22-04, in the sign text delete "F.S. 318.14" and insert "F.S. 318.18 11
• 

Sheet 6 of 11 Signs FTP-40-04 and FTP-41-04, in the sign text delete "$50" and insert 11$100 11
• 

J 7357 Sheet 1 of 1 Revised FTP numbers. 

17500 Sheet 2 and 3 Notes revised. 

17501 Sheet 1 of 1 Notes 12, 28 and note 1 of the 11SURGE PROTECTOR SPECIFICATIONS were revised. 

17502 Sheet 1 thru 7 Index Completely revised and new sheets added. AASHTO 2001 L TS-4 Specifications update. 
Designed new Standard Highmast Assemblies. 

17503 Sheet 1 of 1 Metal Pole Concrete Foundation Detail revised. 

1750~ Sheet 1 of 2 Luminaire Wattage and Type removed. 

Sheet 2 of 2 Detail A notes revised. 

17515 Sheet 1 thru ..:: Index Completely revised. AASHTO 2001 L TS-4 Specifications update. Designed new Standard 
Aluminum Light Pole Assemblies. 

1772~ Sheet 1 thru ~ Index completely revised. AASHTO 2001 L TS-4 Specifications update. Designed new Standard 
Standard Steel Strain Pole Assemblies. 

1772f_ Sheet 1 and 2 Index completely revised. AASHTO 2001 L TS-4 Specifications update. 

17721 Sheet 1 and 2 Index completely revised. 

1774~ Sheet 1 thru 3 Index completely revised. AASHTO 2001 L TS-4 Specifications update. 

1774f_ Sheet 1 thru 5 Index completely revised. AASHTO 2001 L TS-4 Specifications update. 

I774t Genera! Index removed. 

17784 Sheet 1 of 2 New details added, notes added and notes revised. 

Sheet 2 of 2 Sign FTP numbers changed. 

17841 Sheet 1of1 Added detail and notes for alternate power Transfer Switch. 

1788:.. Sheet 3 of 4 FTP numbers changed in note 4. Speed distance chart revised, 
"RAILROAD CROSSING AT MULTI-LIN£ ROADWAY detoi!revised. 

Sheet 4 of 4 Crash Cushions removed. Notes revised. 

17900 Sheet 1 thru 7 17900 Completly revised. 

18100 Sheet 1 of 1 18100 New Index- "CCTV POL£ PLACEMENT" 

18101 Sheet 1 of 1 18101 New Index- "TYPICAL CCTV SIT£" 

18102 Sheet 1 thru 2 18102 New Index- 11CCTV POLE GROUNDING 11 

18104 Sheet 1 of 1 18104 New Index- "CCTV CABINET £0UIPM£NT LAYOUT" 

18105 Sheet 1 of I 18105 New Index- "CCTV BLOCK OIAGRAM" 

18107 Sheet 1 of I 18107 New Index- "GROUND MOUNT£0 CCTV CABINET" 

18108 Sheet I of I 18108 New Index- "POL£ MOUNT£0 CCTV CABINET" 

18110 Sheet 1 thru 2 18110 New Index- "CAMERA MOUNTING DETAILS" 

Index 
'Number 

Sheet 
Number Description 

18111 Sheet 1 thru 2 New-"STE£L CCTV POL£" 

18113 Sheet 1 of 1 New Index- "CONCRETE CCTV POL£" 

18202 Sheet 1of1 New Index- "FIBER OPTIC PULLBOX ANO TRENCH DETAILS" 

18204 Sheet 1 of 1 New Index- "FIBER OPTIC SPLICE BOX ANO PULLBOX" 

18300 Sheet I of 1 New Index- "OMS CABINET ANO SIGN WIRING ANO BLOCK DIAGRAM" 

18301 Sheet J of J New Index- 'OMS CABINET LAYOUT 11
, Doted 01-01-06 is added. 

18302 Sheet 1 of 1 New Index- 11 TYPICAL OMS MOUNTING DETAILS", Dated 01-01-06 is added. 

JBJOJ Sheet J thru 2 New Index- "OMS STRUCTURE DETAILS", Doted 01-01-06 is added. 

18305 Sheet 1 thru 2 New Index- "OMS GROUNDING DETAILS 11
, Dated 01-01-06 is added. 

20150 Sheet 1 of 1 Added embedded bearing plates to all beams 

20!60 Sheet I of I Added embedded bearing plates to oil beams 

20172 Sheet 1of1 Added embedded bearing plates to al/beams 

20178 Sheet 1of1 Added embedded bearing plates to al/beams 

20400 Sheet 1of1 Changed 11DESIGN PARAMETERS 11 and 11PILE PICK-UP AND HANDLING 11 notes for Type "B" & 
11C 11 piles. Deleted plastic filter fabric from Detail 11A 11 (Section Taken Below Dimension 11X 11J 

20501 Sheet 1 of 1 Added: 11 (When requiredJ 11 to Beveled Bearing Plate B ca!! out. Changed: Note 2 to require 
Embedded Bearing Plates A on all AASHTO Type V, VJ and FBT Beams; Note 3 to allow welding of 
Galvanized Caps after hot-dip galvanizing, drill and thread holes perpendicular to the bottom of 
Plate B, eliminate the threaded holes in Plate A when Plate B is not required, and thread holes in 
Bearing Plate A only; Note 4 screw embedment to f 11 and added1/2" min. to 1-1/2 11 max height and 
nominall 11 inside diameter for Galvanized Cap.;Note 6 added "and the 1BEVELED BEARING PLATE 
DATA TABLE' in the Structures Plans 11

; 1/2 11 FlongeCo!!ar Studs to 2-1/8 11 Headed Anchor Studs in 
Note 7, DETAIL 11A 11 and PLAN and ELEVATION VIEWS; 'Tack weld' to 'Sea!we!d 1 in END ELEVATION. 

20502 Sheet 1 of 1 Added: 11 <When required) 11 to Beveled Bearing Plate B ca!! out. Changed: Note 2 to required 
Embedded Bearing Plates A on a!! AASHTO Type V, VI and FBT Beams; Note 3 to eliminate the 

threaded holes in Plate A when Plate B is not required, and thread holes in Bearing Plate A only; Note 
4 screw embedment to f 11 and added1/2 11 min. to 1-1/2 11 max. height and nominal 1 11 inside diameter for 
Galvanized Cop.; Note 6 added 11ond the 'BEVELED BEARING PLATE DATA TABLE' in the Structures 
Plans 11

; 1/2 11 Flange Collar Studs to 2-1/8 11 Headed Anchor Studs, 1Tack weld' to 'Seo/ weld' in END 
ELEVATION. 

120602 Sheet I of I New Index Added-£0C INSTRUMENTATION FDR SQUARE PR£STR£SS£0 CONCRETE PILES 

120612 Sheet 1 of 1 

eo630 Sheet 1 of 1 

Change dowel dimensions on Section D-D and Section E -£. 

Added dimension 114 1-0 11 Solid Section - Typical for Pile 11 & 1111 1-0 11 Solid Section - Typical 
for Splice Section 11 to ELEVATION, and "Head & Tip 11 to "2" !/J Hole" in PILE SPLICE DETAILS. 
Changed 4'-0 11 Solid Section to 11'-0 11 Solid Section & changed Note 1. Deleted 2 11 !/J hole in tip 
solid section. Deleted 74 11 diameter hole in opposite sides of pile. Expanded Note 3 for 
approval of alternate Diagonal Ties. 

20631 Sheet 1 of 1 Added 1 11 dia. hole to Section thru Pile at Pile Cap and Detail of Pile Collar. Changed Note 1 and 
2 11 dia. hole in tip of pile. Deleted Vent hole, note and dimension from the Elevation View. 

20654 Sheet 1 of 2 Deleted 11GENERAL SPECIFICATIONS" note from NOTES. 

Sheet 2 of 2 Added 11Precast/Post-Tensioned 11 to Spliced Pile Section dimension and 11Bars or W20 W1/-e Ties" 
to No.4 Closed Ties callout in Drivable Unforseen Field Splice Detail. Added 11 Wire 11 to Wll 
and W20 callout in details. Changed Dowels callout in details to Bars. 
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Index Sheet 
Numbe1 Number 

20660 Sheet 1 of 2 

Sheet 2 of 2 

2090C Sheet 1 of 2 

Sheet 2 of 2 

20910 Sheet 1 of 2 

Sheet 2 of 2 

21110 Sheet 1 of 2 

21220 Sheet 1 of 2 

Description 

Change number of vent holes notes. Deleted 11GENERAL SPECIFICATIONS 11 note from NOTES. 

Added "Prestressed 11 to Spliced Pile Section dimension and "Bors or W20 Wire Ties 11 to No.4 Closed 
Ties callout in Drivable Unforseen Field Splice Detail. Added 11 Wire 11 to Wll and W20 callout in details. 
Changed Dowels callout in details to Bars. 

Added note 119. CONCRETE:" to Genera/Notes and /4 11 additionalconc. thickness note to Secction AA. 
Deleted "(FC-6) 11 from Note 7, and redundant 111}4" (Min.)" dimension in Section AA. 

Changed 11 Welded Wire Fabric" to 11 Welded Wire Reinforcement" 

Added note 119. CONCRETE: 11 to General Notes. 

Changed 11 Welded Wire Fabric" to 11 Welded Wire Reinforcement" 

New Index- "POURED JOINT WITH BACKER ROD EXPANSION JOINT SYSTEM" 

Added note to define RFL location on fender. Changed Mid Fender RFL Light location. 

21600 Sheets 1 thru 7 New Index Added - "TEMPORARY DEJOUR BRIDGE GENERAL NOTES AND DETAILS" to 
provide genera/notes and bearing details for temporary bridge applications. 

21610 Sheets J thru 3 New Index Added - "TEMPORARY DETOUR BRIDGE DETAILS TIMBER PILE FOUNDATIONS" 
to provide bearing and bockwal!detoils for timber pile foundations 

21620 Sheet 1 and 2 New Index Added - "TEMPORARY DETOUR BRIDGE DETAILS STEEL H PILE FOUNDATIONS" 
to provide bearing and bock wa!!detoi!s for steelH pile foundations. 

21630 Sheets 1 thru 3 New Index Added - "TEMPORARY DETOUR BRIDGE DETAILS STEEL PIP£ PILE 
FOUNDATIONS" to provide bearing and pile cap details for steel pipe pile foundations 

21900 Sheet 1 and 2 New Index Added - 'TENDER SYSTEM GENERAL NOTES AND LAYOUT" 
to provide Genera! Notes and Details for Heavy, Medium and Light Duty Fender Systems 

21910 Sheets 1 thru 5 New Index Added - "FENDER SYSTEM - HEAVY DUTY 11 to provide details for the Heavy Duty 
Fender System 

21920 Sheets 1 thru 5 New Index Added - "FENDER SYSTEM - MEDIUM DUTY" to provide details for the Medium 
Duty Fender System 

21930 Sheets 1 thru 5 New Index Added - 11FENDER SYSTEM - LIGHT DUTY 11 to provide details for the Light Duty 
Fender System 4 
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REVISIONS 
Revisions Sheets Since Publication Of The 2004 Booklet (8 Sheets) 

ABBREVIATIONS AND SYMBOLS 

001 Standard Abbreviations (3 Sheets) 

002 Standard Symbols (3 Sheets) 

EROSION CONTROL AND WATER QUALITY 

JOO 

101 

Temporary Slope Drain And Sod Flume 
Trash Retainer And Sediment Basin 

102 Temporary Erosion And Sediment Control (3 Sheets) 
103 Turbidity Barriers 

104 Permanent Erosion Control (2 Sheets) 

105 Shoulder Sodding And Turf On Existing Facilities 

106 Soil Tracking Prevention Device Type A 

DRAINAGE 

199 Geotextile Criteria 
200 Structure Bottoms-Type J And P (5 Sheets) 
201 Supplementary Details For Manholes And Inlets (5 Sheets) 
205 Cover Height (6 Sheets) 

206 Trench Drain (2 Sheets) 
210 Curb Inlet Tops-Types 1, 2, 3 And 4 

211 Curb Inlet Tops-Types 5 and 6 (2 Sheets) 

212 Curb Inlet-Type 7 

213 Curb Inlet-Type 8 

214 Curb Inlet Top-Type 9 

215 Curb Inlet Top-Type 10 

216 Closed Flume Inlet (3 Sheets) 

217 Median Barrier Inlets Types 1, 2, 3, 4 And 5 (2 Sheets) 

218 Barrier Wall Inlet (2 Sheets) 

219 Barrier Wall Inlet-Barrier Wall, Concrete (Rigid) (C & GJ (2 Sheets) 
220 Gutter Inlet-Type S (3 Sheets) 

221 Gutter Inlet-Type V (2 Sheets) 

230 Ditch Bottom Inlet-Type A (2 Sheets) 

231 Ditch Bottom Inlet-Type B (3 Sheets) 

232 

233 
234 

235 

240 
241 

245 

250 
251 

252 

253 

255 
258 

260 

261 

Ditch Bottom Inlets-Types C, D, £And H (6 Sheets) 

Ditch Bottom Inlets-Types F And G 

Ditch Bottom Inlet-Type J 

Ditch Bottom Inlet-Type K (2 Sheets) 

Skimmer For Outlet Control Structures (2 Sheets) 

Skimmers For French-Drain Outlets 

Underdrain Inspection Box 

Straight Concrete Endwa!!s-Single And Multiple Pipe (2 Sheets) 

Straight Concrete Endwo!!s-Single And Double 60 11 Pipe (2 Sheets) 

Straight Concrete Endwa!!s-Single And Double 66" Pipe (2 Sheets) 

Straight Concrete Endwa!!s-Single And Double 72 11 Pipe (2 Sheets) 

Straight Concrete Endwall-Single 84 11 Pipe 

Straight Sand-Cement Endwo!!s 

U-Type Concrete Endwa//s With Grates-15" To 30" Pipe 

U-Type Concrete Endwa//s-Boff/es And Grate Optional-15 11 To 30" 
Pipe (3 Sheets) 

TABLE OF CONTENTS 

DRAINAGE (CONT.J 
264 

266 

268 
270 

272 

273 
280 

281 

282 

U-Type Concrete Endwa/1-Energy Dissipator-30 11 To 72 11 Pipe 

Winged Concrete Endwa!!s-Sing!e Round Pipe 

U-Type Sand-Cement Endwa!!s 

Flared End Section 

Cross Drain Mitered End Section (6 Sheets) 

Side Drain Mitered End Section (6 Sheets) 

Miscellaneous Drainage Details (2 Sheets) 

Ditch Pavement And Sodding (2 Sheets) 

Back Of Sidewalk Drainage 

283 Median Opening Flume 

284 Concrete Shoulder Gutter Spillway 

285 French Drain (2 Sheets) 

286 Underdrain (2 Sheets) 

287 Concrete Pavement Subdrainage (3 Sheets) 

289 Concrete Box Culverts (LFRDJ (7 Sheets) 

291 Supp!ementa!Detai!s For Precast Concrete Box Culverts 

292 Standard Precast Concrete Box Culverts (14 Sheets) 

293 Safety Modifications For Inlets In Box Culverts 

295 Safety Modifications For Endwa!!s 

CURBS AND PAVEMENT JOINTS 

300 Curb & Curb And Gutter 

301 Turn Lanes 

302 Traffic Separators (4 Sheets) 

303 Curb Return Profiles 

304 Public Sidewalk Curb Ramps (6 Sheets) 

305 Concrete Pavement Joints (4 Sheets) 

306 Bridge Approach Expansion Joint-Concrete Pavement 

307 Miscellaneous Utility Details (3 Sheets) 

308 Concrete Slab Replacement (2 Sheets) 

310 Concrete Sidewalk (2 Sheets) 

TRAFFIC RAILINGS 
Guardrail (24 Sheets) 

(5 Sheets) 

400 
402 

403 
410 

411 
412 

414 

415 

417 
420 

421 

422 
423 

424 

425 

430 
461 

Guardrail Transitions And Connections For Existing Bridges (24 Sheets) 

Guardrail Transitions For Existing Bridge Traffic Railing Retrofits (3 Sheets) 

Concrete Barrier Wall (22 Sheets) 

Pier Protection Barrier (JO Sheets) 
Low Profile Barrier (5 Sheets) 

Type K Temporary Concrete Barrier (15 Sheets) 

Temporary Concrete Barrier (JO Sheets) 

Inertial Crash Cushion 
Traffic Roiling - (32" F Shope) (3 Sheets) 

Traffic Railing - (Median 32" F Shape) (3 Sheets) 

Traffic Railing - (42 11 Vertica/ShapeJ (3 Sheets) 

Traffic Roiling - (32 11 VerticalShapeJ (3 Sheets) 

Traffic Roiling - (Corral Shape) (7 Sheets) 

Traffic Railing - (42 11 F Shape) (3 Sheets) 

Optional Crash Cushion Details (2 Sheets) 

Opaque Visual Barrier 

TRAFFIC RAILINGS (CONT.J 
470 

471 

472 

473 

474 

475 
476 
480 

Traffic Railing - (Thrie Beam Retrofit) Genera/Notes & Details (3 Sheets) 
Traffic Railing - (Thrie Beam Retrofit) Narrow Curb (4 Sheets) 

Traffic Railing - <Thrie Beam Retrofit) Wide Strong 
Curb Type 1 (4 Sheets) 

Traffic Railing - (Thrie Beam Retrofit) Wide Strong Curb Type 2 (4 Sheets) 
Traffic Railing - <Thrie Beam Retrofit) Intermediate Curb (4 Sheets) 

Traffic Railing - (Thrie Beam Retrofit) Wide Curb Type 1 (4 Sheets) 

Traffic Railing - (Thrie Beam Retrofit) Wide Curb Type 2 (4 Sheets) 

Traffic Railing - <Vertical Face Retrofit) Genera! Notes & Details (2 Sheets) 

481 Traffic Railing - (Vertical Face Retrofit) Narrow Curb (3 Sheets) 

482 Traffic Railing - <Vertica!Face Retrofit) Wide Curb (4 Sheets) 

483 Traffic Railing - (Vertical Face Retrofit) Intermediate Curb (3 Sheets) 

490 Skew Details For Traffic Railings, Parapets and Traffic Separators (2 Sheets) 

GENERAL 
500 Removal Of Organic And Plastic Material (2 Sheets) 

501 Geosynthetic Reinforced Soils (9 Sheets) 

505 Embankment Utilization (3 Sheets) 

506 Miscellaneous Earthwork Details 
510 Superelevation-Urban Highways And Streets (2 Sheets) 
511 Supere!evation-Rural Highways, Urban Freeways And High Speed 

Urban Highways (3 Sheets) 

514 Optional Base Group And Structural Numbers (2 Sheets) 

515 Turnouts (6 Sheets) 

516 Turnouts-Resurfacing Projects 

518 Rumble Strips (3 Sheets) 

520 Gravity Wall 

521 Concrete Steps 
525 Romp Terminals (5 Sheets) 

526 Roadway Transitions (8 Sheets) 

52 7 Directional Median Opening ( 3 Sheets) 

530 Rest Area Equipment (3 Sheets) 
532 Mailboxes (3 Sheets) 

535 Tractor Crossings 

540 Settlement Plate 
544 Landscape Installation (3 Sheets) 

546 Sight Distance At Intersections (6 Sheets) 

560 Railroad Crossings 

TRAFFIC CONTROL THROUGH WORK ZONES 

600 Genera! Information For Traffic Control Through Work Zones (12 Sheets) 

601 Two-Lane Two-Way, Work Outside Shoulder 

602 Two-Lane Two-Way, Work On Shoulder 

603 Two-Lone Two-Way, Work Within The Travel Way (2 Sheets) 

604 Two-Lane Two-Way, Work In Intersection 

605 Two-Lone Two-Way, Work Near Intersection 

606 Two-Lone Two- Way, Work Within The Travel Way-Signal Control ( 4 Sheets) 

607 Two-Lone Two-Way, Mobile Operation, Work On Shoulder And Work 
Within The Travel Woy 

608 Two-Lone Two-Way, Temporary Diversion Connection 

611 Multi/one, Work Outside Shoulder 

612 Multi/one, Work On Shoulder 
613 Multi/one, Work Within The Trove! Woy-Median Or Outside Lone (2 Sheets) 

614 Multi/one, Work Within The Travel Way-Center Lane (2 Sheets) 

615 Multi/one, Work In Intersection 



TRAFFIC CONTROL THROUGH WORK ZONES (CONT.J 

616 

617 

618 

619 

620 

621 

622 

628 

630 

631 

635 

640 

641 

642 

650 

651 

660 

665 

670 

Multi/one, Work Near Intersection-Median Or Outside Lane (3 Sheets) 

Multi/one, Work Jn Intersection-Center Lane 

Multi/one, Work In Intersection-Two Lanes C!osed-45 MPH Or Less 

Multi/one, Mobile Operations Work On Shoulder, Work Within Travel Way 

Multi/one Divided, Temporary Diversion Connection (2 Sheets) 

Multi/one Undivided, Temporary Diversion Connection 
Mu!ti!ane, Work Near Intersection-Temporary Diversion Connection 
-35 MPH or Less 

Two Way Left Turn Lone Closure 

Crossover For Paving Train Operations, Rural(2 Sheets) 

Temporary Crossover (2 Sheets) 

Work In Vicinity Of Railroad Crossing 

Converting Two-Lones To Four-Lanes Divided, Rural (2 Sheets) 

Converting Two-Lanes To Four-Lanes Divided, Urban (3 Sheets) 

Transitions For Temporary Concrete Barrier Wall On Freeway Facilities 

Two-Lane Two-Woy, Rural Structure Replacement (2 Sheets J 

Multi/one Divided, Maintenance And Construction (2 Sheets) 

Pedestrian Control For Closure Of Sidewalks 

Limited Access, Temporary Opening 

Motorist Awareness System 

ROADSIDE OFFSETS 

700 Roadside Offsets (2 Sheets) 

FENCING AND PEDESTRIAN RAILINGS 

800 Fence Location (2 Sheets) 

801 Fence-Type A (2 Sheets) 

802 Fence-Type B (2 Sheets) 

803 Cantilever Slide Gate-Type B Fence 

810 Bridge Fencing (Vertical) (4 Sheets) 

811 Bridge Fencing (Curved Top) (3 Sheets) 

812 

820 

821 

822 

850 

851 

860 

861 

870 

880 

Bridge Fencing (Enclosed) (4 Sheets) 

Pedestrian/Bicycle Railing 

Aluminum Pedestrian/Bicycle Bullet Railing For Traffic Railing (32" F Shape) 

Aluminum Pedestrian/Bicycle Bullet Railing Details (2 Sheets) 

Steel Pedestrian/Bicycle Picket Railing (5 Sheets) 

Bridge Pedestrian/Bicycle Picket Roiling <Stee/J (2 Sheets) 

Aluminum Pedestrian/Bicycle Picket Roiling (5 Sheets) 

Bridge Pedestrian/Bicycle Picket Railing (Aluminum) (2 Sheets) 

Aluminum Pipe Guideroil (5 Sheets) 

Steel Pipe Guider ail (5 Sheets) 

TABLE OF CONTENTS 

WALL AND SOUND BARRIER SYSTEMS 

5100 

5200 

5201 

Retaining Wall-Cast Jn Place (2 Sheets) 

Precast Sound Barriers-Genera! Notes 
Precast Sound Barriers-Texture Options 
Precast Sound Barriers-Flush Pane! Option ( 4 Sheets) 
Precast Sound Barriers-Recessed Pane/Option (4 Sheets) 

5202 

5203 

5204 

5205 

5206 

5210 

5211 

5212 

5213 

5214 

5215 

5300 

5301 

Precast Sound Barriers-Fire Hose Access Hole & Drainage Details 

Precast Sound Barriers-Pile and Post Reinforcing Steel (7 Sheets) 

Precast Sound Barn'ers-Pi!e Depth and Reinforcing Summary 

Traffic Railing/Sound Barrier (8 1-0 11
) (5 Sheets) 

Traffic Railing/Sound Barrier (14'-0") (3 Sheets) 

Traffic Railing/Sound Barrier (8'-0"J Junction Slab (2 Sheets) 

Traffic Roiling/Sound Barrier T-Shape Spread Footing (2 Sheets) 

Traffic Railing/Sound Barrier L-Shaped Spread Footing (4 Sheets) 

Traffic Railing/Sound Barrier Trench Footing 

Permanent Retaining Woll Systems (]9 Sheets) 

Temporary Retaining Wal/Systems 

SIGNING AND MARKINGS 

11200 Multi-Column Ground Sign (3 Sheets) 

11300 Steel Overhead Sign Structures 

11310 Cantilever Sign Structure (5 Sheets) 

11320 Span Sign Structure (5 Sheets) 

11860 Single Column Ground Signs (8 Sheets) 

13417 Mounting Exit Numbering Panels To Highway Signs 

17302 Typical Sections For Placement Of Single & Multi-Column Signs 

17328 Typical Signing For Truck Weigh & Inspection Stations 

17344 Schoo! Signs & Markings (6 Sheets) 

17345 Interchange Markings (4 Sheets) 

17346 Special Marking Areas (14 Sheets) 

17349 Traffic Controls For Street Terminations 

17350 Signing For Motorist Services 

17351 Welcome Center Signing (2 Sheets) 

17352 Typical Placement Of Reflective Pavement Markers (2 Sheets) 

17355 Special Sign Details (Jl Sheets) 

17356 Span W1ie Mounted Sign Details (2 Sheets) 

17357 Bridge Weight Restrictions 

17359 Rura!Narrow Bridge Treatment (2 Sheets) 

ROADWAY LIGHTING 

17500 

17501 

17502 

17503 

Conventional Lighting ( 3 Sheets) 

Highway Lighting General Notes 

Highmast Lighting (7 Sheets) 

Roadway Lighting Details 

17504 Service Point Details 

17505 External Lighting For Signs (Mercury Vapor) (2 Sheets) 

17515 Standard Roadway Aluminum Lighting (3 Sheets) 

TRAFFIC SIGNAL AND EQUIPMENT 

17600 

17721 

17723 

17725 

17727 

17733 

17736 

17743 

17745 

17748 

Motorist Aid Ca!! Box (3 Sheets) 

Conduit Installation Details (2 Sheets) 
Steel Strain Pole (3 Sheets) 
Concrete Poles (2 Sheets) 

Signal Cable And Span Wire Installation Details (2 Sheets) 

Aerial Interconnect 
Electric Power Service 
Standard Mast Arm D, E & F Assemblies (3 Sheets) 

Mast Arm Assemblies (5 Sheets) 

Free-Swinging, Jnternal/y-Jlluminated Street Sign Assemblies 

17749 Damping Device For Miscellaneous Structures 

17764 Pedestrian Contra! Signal Installation Details 

17781 Vehicle Loop Installation Details (2 Sheets) 

17784 Pedestrian Detector Assembly Installation Details (2 Sheets) 

17841 Cabinet Installation Details 

17870 Standard Signal Operating Plans (2 Sheets) 

17881 Advance Warning For R/R Crossing 

17882 

17890 

Railroad Grade Crossing Traffic Contra/Devices (4 Sheets) 

Traffic Control Devices For Movable Span Bridge Signals 
(3 Sheets) 

MISCELLANEOUS 

17900 Traffic Monitoring Site (7 Sheets) 

ITS 

18100 

18101 

18102 

18104 

18105 

18107 

18108 

18110 

CCTV Pole Placement 

Typical CCTV Site 
CCTV Pole Grounding (2 Sheets) 

CCTV Cabinet Equipment Layout 

CCTV Block Diagram 

Ground Mounted CCTV Cabinet 

Pole Mounted CCTV Cabinet 

Camero Mounting Details (2 Sheets) 

18111 Steel City Pole (2 Sheets) 

18113 Concrete CCTV Pole (2 Sheets) 

18202 Fiber Optic Pu!!box And Trench Details 

18204 Fiber Optic Splice Box And Pu!!box 

18300 OMS Cabinet And Sign Wiring And Block Diagram 

18301 

18302 

18303 

18305 

OMS Cabinet Layout 

Typical OMS Mounting Details 

DMS Structures Details (2 Sheets) 

OMS Grounding Details (2 Sheets) 



PRESTRESSED CONCRETE AASHTO BEAMS 

20110 Typico!AASHTO And Bu/b-T Beam Details and Notes 

20120 AASHTO Type II-Beam Standard Details 
20130 

20140 

20150 
20160 

AASHTO 

AASHTO 

AASHTO 

AASHTO 

Type 

Type 

Type 

Type 

III Beam 
IV Beam 
V Beam 
VI Beam 

- Standard Details 
- Standard Details 

- Standard Details 
- Standard Details 

20172 Florida Bulb-T 72 Beam - Standard Details 

20178 Florida Bu/b-T 78 Beam - Standard Details 

TABLE OF CONTENTS 

20199 Build-Up And Deflection Dato For AASHTO And Bulb-T Beams 

PRESTRESSED CONCRETE FLORIDA U BEAMS (FUBJ 

20210 T ypica/ Florida U Beam Details And Notes (2 Sheets) 

20248 Florido u 48 Beam - Standard Details (3 Sheets) 

20254 Florido u 54 Beam - Standard Details (3 Sheets) 

20263 Florida u 63 Beam - Standard Details (3 Sheets) 

20272 Florida u 72 Beam - Standard Details (3 Sheets) 

20299 Build-Up And Deflection Doto For Florido U Beams 

PRESTRESSED CONCRETE INVERTED-T BEAMS 

20310 Typical Inverted-T Beam Details And Notes 

20320 Inverted-T Beam Standard Details 

CONCRETE SHEET PILES 

20400 Notes And Details For Precast Concrete Sheet Piles 

20410 Precost Concrete Sheet Pile Type "A" - JO Inch Thick 

20412 Precast Concrete Sheet Pile Type "A" - 12 Inch Thick 

20430 Precast Concrete Sheet Pile Type "B" - Variable Angle Corner Pile 

20440 Precost Concrete Sheet Pile Type "C" - Right Angle Corner Pile 

BEARING PADS 

20500 

20501 
20502 

Composite Elastomeric Bearing Pads 

Beveled Bearing Plate Details-Prestressed AASHTO And Bulb-T Beams 

Beveled Bearing Plate Details-Florida U-Beams 

SQUARE AND ROUND CONCRETE PILES 

20600 
20601 
20602 

20612 

20614 
20618 
20620 

20624 

20630 
20631 

20654 

20660 

Notes And Details For Square Prestressed Concrete Piles 

Square Prestressed Concrete Pile Splices 
EDC Instrumentation For Square Prestressed Concrete Piles 

12 11 Square Prestressed Concrete Pile 

14" Square Prestressed Concrete Pile 

18 11 Square Prestressed Concrete Pile 

20 11 Square Prestressed Concrete Pile 

24 11 Square Prestressed Concrete Pile 

30 11 Square Prestressed Concrete Pile 

High Moment Capacity 30 11 Square Prestressed Concrete Pile 

54 11 Precast/Post-Tensioned Concrete Cylinder Pile (2 Sheets) 

60 11 Prestressed Concrete Cylinder Pile (2 Sheets) 

APPROACH SLABS 

20900 Approach Slobs (Ffex1b!e Pavement Approaches) (2 Sheets) 

20910 Approach Slabs (Rigid Pavement Approaches) (2 Sheets) 

BRIDGE EXPANSION JOINTS 

21100 Strip Sea/Expansion Joint (3 Sheets) 

21110 Poured joint With Backer Rod Expansion Joint System (2 Sheets) 

STRUCTURES LIGHTING AND UTILITIES 

21200 Light Pole Pilaster (2 Sheets) 

21210 Utility Conduit Details (2 Sheets) 
21220 Navigation Light System Details (Fixed Bridges) (2 Sheets) 

21240 Maintenance Lighting For Box Girders (2 Sheets) 

STANDARD BAR BENDING DETAILS 

21300 Standard Bar Bending Details 

TEMPORARY DETOUR BRIDGES 

21600 Temporary Detour Bridge General Notes And Details (7 Sheets) 

21610 Temporary De tour Bridge Details-Timber Pile Foundations (3 Sheets) 

21620 Temporary Detour Bridge Details-Stee/H Pile Foundations (2 Sheets) 

21630 Temporary Detour Bridge Details-Steel Pipe Pile Foundations 

POST-TENSIONING DETAILS 

21801 
21802 

21803 

Post-Tensioning Vertical Profiles (2 Sheets) 

Post-Tensioning Anchorage Protection 

Post-Tensioning Anchorage And Grouting Details (3 Sheets) 

FENDER SYSTEMS DETAILS 

21900 Fender System General Notes And Layout (2 Sheets) 

21910 Fender System Heavy Duty (5 Sheets) 

21920 Fender System Medium Duty (5 Sheets) 

21930 Fender System Light Duty (5 Sheets) 

(3 Sheets) 



A 
AAA 
AADT 
AAS HO 
AASHTD 
ABC 
Abd. 
ABS 
AC, Ac. 
AC or Asph. Cone. 
Acee!. 
ACI 
Act. 
ADA 
Adh. 
Adj. 
ADT 
AFAO 
Agg. 
Ah. 
AISC 
Alt. 
Al. 
AM 
ANSI 
ADS 
Appl .. 
Apprh. 
Approx. 
AR TBA 
Arif. 
Asph. 
Assem. 
Assn. 
Assoc. 
ASTM 
ATP8 
Attn. 
Attnuatr. 
Aux. or Auxil. 
Ave. 
AWG 
AWS 
Az 

B to B 
Base. 
Bbl. 
Bd. or Bnd. 
BC 
8/C, 8.C. 
8CCMP 
8CPA 
8CPCMP 
8CPPA 
8CT 
8CWE 
BE 
Beg. 
Bit. 
Bk. 
BL, 8LC 
8/dg. 
8/khd. 
8LON 
Blvd. 
BM 
Bndry. 
Bdr. 
Bot. 
80 
BOS 
BP 
8q. 

Area or Amperes 
American Automobile Association 
Annual Average Daily Traffic 
American Association Of State Highway Officials 
American Association Of State Highway And Transportation Officials 
Asphalt Bose Course 
Abandoned 
Acrylonitrite-Butodiene-Styrene Pipe 
Acre 
Aspha!tic Concrete 
Acceleration 
American Concrete Institute 
Actuated 
The Americans With Disabilities Act 
Adhesive 
Adjust 
Average Daily Traffic 
Automotted Flogger Assistance Device 
Aggregate 
Ahead 
American Institute Of Steel Construction 
Alternate 
Aluminum 
J2100 Midnight Unti!JJ159 Noon 
American National Standards Institute 
Apparent Opening Size 
Applied, Application 
Approach 
Approximate 
American Road & Transportation Builders Association 
Artificial 
Asphalt 
Assembly 
Association 
Associate, Association 
American Society For Testing And Materials 
Asphalt Treated Permeable Base 
Attention 
Attenuator 
Auxiliary 
Avenue 
American Wire Gauge 
American Welding Society 
Azimuth 

Back to Back 
Bascu!e 
Barrel 
Bond or Bonded 
Bottle Cap or Bolt Circle 
Back Of Curb 
Bituminous Coated Corrugated Metal Pipe Culvert 
Bituminous Coated Pipe Arch Culvert 
Bituminous Coated And Paved Corrugated Metal Pipe Culvert 
Bituminous Coated And Paved Pipe Arch Culvert 
Breakaway Cable Terminal 
Bose Clearance Water Elevation 
Buried E/ec tric 
Begin 
Bituminous 
Back 
Base Line, Base Line Control 
Building 
Bulkhead 
Begin Length Of Need 
Boulevard 
Bench Mark 
Boundary 
Border 
Bottom 
Basin Outlet 
Beginning Of Survey 
Borrow Pit 
Becquerel 

Br. 
Brg. 
Brkwy. 
BT 
8tf!y. 
8W 

c 
oc 
C & G 
CA 
Cap. 
CAP 
Caps. 
CASP 
CATV 
CB 
CBC 
CBS 
CC, C/C, C to C, or C. C. 
CCEW 
CCTV 
CD 
cd 
Cem. 
Cem 1d. 
CFS 
Ch. 
Chchg. 
Chg. 
CI 
CIP 
CIPL, C.I.P., C-I-P 
circ. 
Ckt. 
Cl. or Clear 
CL, C/L or !£ 
CM 
CMS 
CMP 
CMPA 
Co. 
Col. 
Com. 
COMM 
Comp. 
Con. 
Cone. 
Const. 
Con tr I. 
Cont. 
Con tr. 
Coard. 
Cor. 
Corr. 
CP 
CPE 
CPT 
CR 
CRA 
Crs. or Cse. 
cs 
CSP 
CT 
CTP8 
Ct!vr. 
Ctr., Ctrs. 
CU or Cu 
Cu!v. 
Cwt. 
CY, Cu. Yd., CY, or C. Y. 
Cy!. 

Bridge 
Bearing 
Breakaway 

0 Degree Of Curvature, Depth, Density, Distance, Diameter 

Buried Telephone Cable or Duct 
Butterfly 
Barbed Wire, Bottom Width or Bo th Ways 

Cantilever Length, Cut, Colorless, Coulomb or Cycle Length 
Degree Celsius 
Curb And Gutter 
Coarse Aggregate 
Capacity 
Corrugated Aluminum Pipe 
Capital Letters 
Corrugated A!uminized Steel Pipe 
Coble Television 
Catch Basin 
Concrete Box Culvert 
Concrete Box Structure 
Center to Center, Crash Cushion 
Center to Center Each Way 
Closed-Circuit Television 
Cross Drain, Cross Direction <Geotexti!es) 
Candela 
Cement or Cemetery 
Cemented 
Cubic Feet Per Second 
Channel 
Channel Change 
Changeable 
Cost Iron 
Cast Iron Pipe 
Cast In Place 
Circumference 
Circuit 
Clearance 
Center Line 
Concrete Monument 
Concrete Median Barrier 
Corrugated Meta! Pipe 
Corrugated Metal Pipe Arch 
County or Company 
Column 
Commercial or Common 
Committee or By Committee 
Composite 
Connect or Connection 
Concrete 
Construct or Construction 
Control/er 
Continuation 
Contractor 
Coordinate 
Corner 
Corrugated 
Concrete Pipe 
Corrugated Polyethylene Pipe 
Cone Penetration Test 
Control Radius or County Rood 
Clear Recovery Area 
Course 
Curve To Spiral 
Corrugated Steel Pipe 
Clear Trunk 
Cement Treated Permeable Bose 
Cantilever 
Center 
Copper 
Culvert 

DA 
08H 
DBI 
Obi. 
ocs 
DD 
DDHV 
Decel. 
Deg. 
De/in. 
Demob!. 
Dept. 
Det. 
OFE 
DGN or Dgn. 
OHV 
OHW 
OT 
DI 
Dia. or D 
Dim. 
Dist. 
Disp. 
OLS 
OMM 
DDT 
DP! or D.P.I. 
Dr. or DR. 
DR 
Driv. 
Drwy. 
OS 
OSL 
Dwg. 

E 
e 
E to E 
EA or Ea. 
EB 
EIA 
El. or Elev. 
£lost. 
E!ec. 
E/!1p. 
Embk. 
Emu!. 
Encl. 
Engr. 
EDS 
E.P. or EDP 
EPDM 
Eq. 
Equip. 
Esmt. 
Est. or Estm. 
Est. 
Etc. or etc. 
ETP 
EW 

or Directional Distribution 
Drainage Area or Deflection Angle 
Diameter At Breast Height 
Ditch Bottom Inlet 
Double 
Degree Of Curvature (Spira/) 
Dry Density 
Directional Design Hour Traffic 
Deceleration 
Degree 
Delineators 
Demobilization 
Department 
Detour, Detection, Detectable 
Design Flood Elevation 
Design 
Design Hourly Volume 
Design High Water 
Ditch 
Drop Inlet 
Diameter 
Dimension 
Distance 
Disposal 
District Location Surveyor 
Domestic Mail Manual 
Department Of Transportation 
Ditch Point Intersection 
Drain, Drive or Design Review 
Design Review 
Driven 
Driveway 
Design Speed 
Design Service Life 
Drawing 

East or External Distance 
Rate Of Superelevation 
End to End 
Each 
Eastbound 
Electronic Industries Alliance 
Elevation 
E!astomeric 
Electric 
Elliptic a! 
Embankment 
Emulsified 
Enclosure 
Engineer 
End Of Survey or Equivalent Opening 
Edge Of Pavement 
Ethylene Propylene Olene Monomer 
Equation or Equal 
Equipment 
Easement 
Estimate 
Establish or Established 
Et Cetera (And So Forth) 
Electronic Tough Pitch 
Endwo!I 

Ex. Except, Example 
Exe. or Excav.Excavafion 
Exist. Existing 
Exp. Expansion 
Ext. Extension 
Exwy. Expressway 

Size 

Hundredweight 
Cubic Yard 
Cylindrical 

The abbreviations listed ore the standard for contract plans production. This list is not all 
inclusive. Other Department accepted abbreviations may be used when deemed more appropriate. 
Where special abbreviations are used a descriptive tabulation may be necessary in the plans. 

2008 FOOT Design Standards Last 
Revision 

07/01/07 
Sheet No. 

1of3 

STANDARD ABBREV/A T/ONS Index No. 

001 



F 
F or Final 
F & I 
F to F 
FA 
FAC 
FAP 
FC 
FD 
Fdn. 
FOOT 
FE 
Fed. 
Fert. 
F£S 
F£TS 
FH 
FHWA 
Fig. 
Fin. 
F.L. or FL 
FL, Fl. or Fla. 
Flex. 
FNQ 
FOC 
FPM or fpm 
FRCP 
FRP 
FPS or fps 
FR or Fr. 
Frang. 
Freq. 
FS, F.S. 
Ft. 
FTB 
FTBA 
FTP 
Furn. 

G 
g 
Calv. 
Go. 
Ga. or Gal. 
Gar. 
GD 
GFI 
GIP 
GM 
GP 
Gr. 
Gr. or Gro. 
GRC 
Grd. 
gross km 
Gr. Wt. or gr. wt. 
Gt tr. 

H 
h 
ha 
HAR 
HB 
HC 
HO 
HD or Hd. 
Hdw!. 
HH 
Hndrl 
HOA 
Horiz. or Hor. 
HP 
Hr. 
HS 
HSHV 
Hse. 
Ht. 
HW or H. W. 

Fill, Farad 
Final Quantity 
Furnish & Install 
Face to Face 
Federal Aid or Fine Aggregate 
Florida Administrative Code 
Federal Aid Project 
Friction Course 
French Drain 
Foundation 
Florida Department Of Transportation 
Floor Elevation 
Federal 
Fertilizer 
Flared End Section 
Flared End Terminal Section 
Fire Hydrant 
Federal Highway Administration 
Figure 
Finish 
Flow Line 
Florida 
Flexible 
Fuse (Type Slow Burn) 
Fiber Optics Cable 
Feet Per Minute 
Fiber Reinforced Concrete Pipe 
Fiber Reinforced Pipe 
Feet Per Second 
Frame 
Frangible 
Frequency 
Far Side, Florida Statutes 
Foot or Feet 
Floating Turbidity Barrier 
Florida Transportation Builder Association 
Florida Traffic Plans 
Furnish 

Giga or Gauss 
Grom or Gravity 
Galvanized 
Gauge or Gage 
Gallon 
Garage 
Gutter Drain 
Ground Fault Interrupter 
Galvanized Iron Pipe 
Gas Main 
Grade Point 
Grode, Guardrail or Grate 
Gross 
Galvanized Rigid Steel Conduit 
Ground 
Gross Kilometer 
Gross Weight 
Gutter 

Henry 
Hour or Hecto 
Hectare 
Highway Advisory Radio 
Hay Bales 
Horizon ta/ Clearance 
High Density or Heavy Duty 
Head 
Headwall 
Heavy Hex 
Handrail 
Hand/Off/ Automatic 
Horizontal 
High Pressure or Horsepower 
Hour 
High Strength 

Hwy. 
Hyd. 
Hz 
I 
Intchg. or !chg. 
I£S 
IO, I.O. 
IMC 
In. 
Inc. 
Incl. or Inc. 
Ind. 
INV. or Inv. 
IP 
Install. 
!sect. 
Isl. 
IR 
IT£ 
ITS 

J 
JB 
Jct. 
JI. 

K 
k 
kg 
kg/m 
kg/m 2 

kg/m 3 

Kilo 
Kip 
km 
km/h 
kn 
kN 
kPo 
ksi 
kV 
kVA 
kWh 

L 
2-L 
2LJW 
2L2W 
LA or L/A 
Lat. 
Lb. 
LBS. 
/b/sy 
LBR 
LC 
LEO 

LFD 
Lg th. 
Lin. 
Im 
Lmrk. 
LOS 
Loe., LO 
Long. 
LRFD 
LS 
LT 
Lt. 
Ltd. 
Lum. 
L/W 
Ix 

Highway 
Hydraulic 
Hertz 

External Angle (Delta), Interstate 
Interchange 
Illuminating Engineering Society 
Inside Diameter or Identification 
Intermediate Metal Conduit 
Inch or Inches 
Incorporated or Including 
Included 
Industry or Industrial 
Invert 
Iron Pipe 
Installed 
Intersection 
Island 
Iron Rod 
Institute Of Transportation Engineers 
Intelligent Transportation Systems 

Joule 
Junction Box 
Junction 
Joint 

Design Hour Factor or Kelvin 
Kilo (prefix) 
Kilogram 
Kilogram Per Meter 
Kilogram Per Square Meter 
Kilogram Per Cubic Meter 
One Thousand 
1000 Pounds 
Kilometer 
Kilometer Per Hour 
Knot 
Kilonewton 
Kiloposcal 
Kips Per Square Inch 
Kilovolt 
Kilovolt Ampere 
Kilowatthour 

Length, Length Of Curve, Liter, Left 
Two-Lone 
Two-Lane One-Way 
Two-Lane Two-Way 
Limited Access 
Lateral or Latitude 
Pound 
Pounds 
Pounds Per Square Yard 
Limerock Bearing Ratio 
Long Chord 
Law Enforcement With Flashing 

Lights And Radar 
Load Factor Design 
Length 
Linear 
Lumen 
Limerock 
Limit Of Clear Sight 
Location 
Longitude 
Load Resistance Factor Design 
Length Of Spiral 
Left Turn 
Left 
Lighted or Limited 
Luminaire 
Light weigh I 
Lux 

M 
m 
m' 
m' 
m 3 /m 
m/s 
Mach. 
Maint. 
Mat!. 
Max. 
MB 
MBM 
MO 
Med. 
Mega 
Memb. 
MES 
Mess. 
Mfg. 
MG 
MH, M.H. 
MHW 
µ. 
Mi. 
Micro 
Mid. 
Mil 
Ml. 
Milli 
Min. 
Misc. 
mL 
MLW 
mm 
Mob/. 
Mod. 
Mo/ 
Mon. 
MOT 
MP 
MP a 
MPH or mph 
MSL 
MS TC SD 

Mid. 
MUTCD 
MUTS 

N 
N/m 
N/m 2 

N/m 3 

N/mm 2 

NA or N/A 
N & C 
N & 0 
NAVO 
NB 
NC 
NCHRP 
NDCBU 
NE 
net km 
NEMA 
NGVD 
NGS 
NHS 
NHW 
NIC 

High Strength Horizontal Vertical 
House 
Height 

The abbreviations listed are the standard for contract plans production. 
This list is not all inclusive. Other Department accepted abbreviations 

High Water or Hot Water 
may be used when deemed more appropriate. Where. special abbreviations 
are used a descriptive tabulation may be necessary 1n the plans. 

Mass, Middle Ordinate Length or Mego 
Meter or Milli 
Square Meter or Meter Square 
Cubic Meter or Meter Cubed 
Cubic Meter Per Meter 
Meters Per Second 
Machine 
Maintenance 
Material 
Maximum 
Median Barrier 
Thousand (FeetJ Board Measure 
Machine Direction (Geotexti!es) 
Median 
One Million 
Member 
Mitered End Section 
Message 
Manufactured or Manufacturer 
1000 Gallons 
Manhole, Mounting Height 
Mean High Water 
Micro 
Mile 
One-Millionth 
Middle 
One-Thousandth Of An Inch 
Military 
One-Thousandth 
Minimum or Minute 
Miscellaneous 
Milliliter 
Mean Low Water 
Millimeter 
Mobilization 
Modify or Modified 
Mole 
Monument 
Maintenance Of Traffic 
Mile Post 
Megapascal 
Miles Per Hour 
Mean Sea Level 
Minimum Specifications For Traffic Control 

Signal Devices 
Mounted 
Manual On Uniform Traffic Control Device 
Manual On Uniform Traffic Studies 

North or Newton 
Newtons Per Meter 
Newtons Per Square Meter 
Newtons Per Cubic Meter 
Newtons Per Square Millimeter 
Not Available or Not Applicable 
Noil & Cop 
Nail & Disk 
National American Vertical Datum 
Northbound 
National Coarse or Normal Crown 
National Cooperative Research Program 
Neighborhood Delivery And Collection Box Unit 
Northeast 
Net Kilometer 
National Electrical Manufacturers Association 
National Geodetic Vertical Datum of 1929 
National Geodetic Survey 
National Highway System 
Normal High Water 
Not In Contract 

NJ 
Nm 
No. 
Nam. 
Norm. 
N.P. 
NPT 
NRCP 
NS 
NT, N&T 
NTS 
NW 

Opass 
0 to 0, o to o or 0.0. 
OA 
0.8.G. 
DC or O.C. 
OD or 0.0. 
0£ 
OH, OHO or Ohd. 
Opt. 
OT 
Oz. 
Q 

p 
P or Plan 
Po 
Par. 
Pa.s 
Port. 
Povt. 
PC 
PCBC 
PCC 

PC£ 
PE 
Ped 
Pen. 
PG 
PGL 
Ph. 
pH 
PI 
Pkg. 
Pkwy. 
PL or If' 
PM 
POC 
POST 
POT 
pp 
PPB 
Pr. 
PRC 
Prest. 
Prest. 
Prob. 
Prod. 
Prag. 
Proj. 
PPM 
Prop. 
Prov. 
PPS 
PS & E 
PSF or psf 
PSI or psi 
PT 
PVC 
PW 

New Jersey 
Newton Meter 
Number 
Nominal 
Normal 
Non Plastic 
Notional Pipe Thread 
Non-Reinforced Concrete Pipe 
Non Stress, Not Suitable or Near Side 
Non Traffic, Nail & Tin 
Not To Scale 
Northwest 

Overpass 
Out to Out 
Overall 
Optional Base Group 
On Center 
Outside Diameter 
Overhead Electric 
Overhead 
Option, Optional or Optically 
Overhead Telephone 
Ounce 
Ohm 

Passenger Car & Light Delivery Truck 
Plan Quantity 
Pascal 
Parallel 
Pascal Second 
Participation or Partition 
Pavement 
Point Of Curvature 
Precast Concrete Box Culvert 
Point Of Compound Curvature or 

Plain Cement Concrete 
Permanent Construction Easement 
Professional Engineer 
Pedestrian or Pedestal 
Penetration 
Profile Grade 
Profile Grade Line 
Phase 
Measure Of Acidity or Alkalinity 
Point Of Intersection 
Parking 
Parkway 
Property Line or Plate 
J2:QQ Noon UntilJJ:59 Midnight 
Point On Curve 
Point On Semi-Tangent 
Paint On Tangent 
Power Pole 
Pier Protection Barrier 
Pair 
Point Of Reverse Curvature 
Precast 
Pres tressed 
Probability 
Product, Production, Producer or Produced 
Program or Progression 
Project or Projection 
Permanent Reference Monument 
Proposed 
Pro visions 
Portable Regulatory Sign 
Plans, Specifications And Estimates 
Pounds Per Square Foot 
Pounds Per Square Inch 
Point Of Tangency or Pressure Treated 
Polyvinyl Chloride 
Pressure Water 
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Q 

QPL 

R 
R or Rad. 
R or Rng. 
rod 
rad/s 
RBAC 
RBST 
RC 
PCP 
RCPA 
Rd. 
Rdsd. 
Rdwy. 
Rec. 
Rect. 
Ref. 
Ref!. 
Reg. 
Rein f. 
Rejuv. 
Re!oc. 
Rem. 
Rep!. 
Req. or Reqd. 
Res. 
RGS 
RHW 
RM 
r/min 
RP 
rpm 
RPM 
r/s 
RR 
RSDU 
Rsf. 
Rt. 
RU 
R/W, ROW 
RX 

S ors 
SAHM 
SAN or Son. 
SB 
SBAC 
SBRM 
SBST 
SC 
Sch. 
SCST 
SD 
SE 
Sec. 
Sect. 
Sed. 
Sep. 
Seq. 
Serv. 
SF 
SG 
SG 
Sh. or Sht. 
Shldr. 
SHW 
SIP 
SP 
Spa. 
Spcg. or Sp. 
Spec. 
SPT 
Sq. Ft., SF, or SF 
Sq. In. 
Sq. Yd., SY or S. Y. 
SR or S.R. 
SRAP 

Peak Discharge or Flow Volume 
Qualified Products List 

Right 
Radius 
Range 
Radian 
Radian Per Second 
Rock Base Asphaltic Concrete 
Rock Base Surface Treatment 
Reverse Crown 
Reinforced Concrete Pipe 
Reinforced Concrete Pipe Arch 
Road or Round 
Roadside 
Roadway 
Recovery 
Reticu!ine or Rectangular 
Reference 
Reflective 
Region, Regular, Registered or Regulation 
Reinforced or Reinforcing 
Rejuvenation 
Relocated 
Removal 
Replace 
Required 
Residence or Residential 
Rigid Galvanized Steel 
Insulation (Moisture & Heat Resistant Rubber) 
Reference Monument 
Revolution Per Minute 
Reference Point 
Revolution Per Minute 
Raised Reflective Pavement Markers 
Revolution Per Second 
Railroad 
Radar Speed Display Unit 
Resurface 
Right 
Rack Unit 
Right Of Way 
Receive 

Speed, South, Siemens, Or Second 
Sand-Asphalt Hot Mix 
Sanitary 
Southbound 
Shell Base Asphaltic Concrete 
Sand Bituminous Rood Mix 
She(( Base Surface Treatment 
Seal Coat or Spiral To Curve 
Schedule 
Sand-Cloy Surface Treatment 
Side Drain, Storm Drain 
Southeast 
Second 
Section 
Sediment 
Separator 
Sequential 
Service 
Adjustment Factor In Percent, Silt Fence 
Sub grade 
Specific Gravity 
Sheet 
Shoulder 
Seasonal High Water 
Stoy In Place 
Superpave 
Space 
Spacing 
Specification 
Standard Penetration Test 
Square Foot 
Square Inch 
Square Yard 
State Road 
Spiral Rib Aluminum Pipe 

SR ASP 
SRCP 
SRD 
SRSP 
SS 
SSMO 
ST 
St. or ST. 
Sta. 
Stab. 
STB 
Std. 
Sig. 
Stge. 
St/. 
Str. 
Sty. 
SU 
Sub. or Subs. 
Sub. or Subst. 
Sub gr. 
Supp ts. 
SUR or Sur. 
Surf. 
SW 
SW or Swk. 
Sys. or Syst. 
Sv 
Sym. 

T 
T, TWP or Twp. 
t 
tan. 
TBM 
TC 
TCB 
TCE 
TCP 
TCZ 
TOLC 
Tel. 
Temp. 
Traf. 
Theo. 
THRMPLSTC 
THW or THWN 
Thick. 
Tk 
Tn. 
Trans. 
Treat. 
TS 
TSC 
TTC 
TVSS 
TX 
Typ. 

Up ass. 
UG 
UL 
Ult. 
Ultd. 
Unddr. 
Undrdwy. 
UNL or Undl. 
Un tr. 
UPS 
USC & GS 
uses 
USPS 
Util. 
UV 

Spiral Rib Aluminized Steel Pipe 
Steel Reinforced Concrete Pipe 
State Road Department 

v 
Var. 
vc 
VCP 
VECP 
Veh. 
Vert. 
VF 

Volt, Velocity, Volume or Hourly Volume 
Varies, Variable or Variance UNITS OF MEASURE 

Spiral Rib Steel Pipe 
Sanitary Sewer 
Solid State Modular Design 
Surface Treatment or Spiral To 
Street 
Station 
Stability or Stabilization 
Staked Turbidity Barrier 
Standard 
Strong 
Storage 
Steel 
Structure 
Story 
Single Unit 
Subsoil 
Substitute 
Sub grade 
Supports 
Survey 
Surface 
Southwest 
Sidewalk 

Trucks 

System 
Sievert 
Symmetrical 

Ton gent 

Tangent, Length Of Curve, Percent Trucks, Tesla, 
Township 
Metric Ton 
Tangent 
Temporary Bench Mark 
Tangent To Curve 
Temporary Concrete Barrier 
Temporary Construction Easement 
Terra Cotta Pipe 
Traffic Control Zone 
Transportation Design For Livable Communities 
Telephone 
Temperature or Temporary 
Traffic 
Theoretical 
Thermoplastic 

Vh 
VMS 
Vo!. 
VP 
VPD or Vpd. 
VPH or Vph. 
VPHPL or Vphpl. 
VRMS 
Vv 
Vvh 
vw 

w 
W/C 
WB 
Wb. 
WB40 
WB50 
WB62 
WB67D 
WM 
WP.I. 
WT 
WWF 
WWR 

x 
X Rd. 
Xing. 
Xsec. 

y 

Yd. 
Yr. 

Vertical Curve 
Vitrified Clay Pipe 
Value Engineering Change Proposal 
Vehicle 
Vertical 
Vertical Foot 
Verified Horizontal Location 
Variable Message Sign 
Volume 
Vertical Pane! 
Vehicles Per Day 
Vehicles Per Hour 
Vehicles Per Hour Per Lone 
Volts Root Mean Square 
Verified Vertical Elevation 
Verified Vertical Elevation And Horizontal Location 
Variable Width 

Width, Wide, West or Watt 
Water-Cement Ratio 
Westbound 
Weber 
Intermediate Semi Trailer 
Large Semi Trailer 
Interstate Semi Trailer 
Tandem Semi Trailer 
Water Main 
Work Program Item 
Water Table Or Weight 
Welded W1f-e Fabric 
Welded W1f-e Reinforcing 

Coordinate Value (East-West Direction) or Extra 
Cross Road 
Crossing 
Cross Section 

Coordinate Value (North-South Direction) 
Year 

Insulation (Flame Retardant, Moisture And Heat Resistant Thermoplastic) 
Thickness 
Thick, Thickness or Truck 
Ton 
Transition, Transverse, Translate or Transportation 
Treatment 
Tangent To Spiral 
Length Of Tangent (Spiro! Curve) 
Temporary Traffic Control 
Transient Voltage Surge Suppression 
Transmit 
Typical 

Lab oratories 

Underpass 
Underground 
Underwriters 
Ultimate 
Unlimited 
Underdrains 
Underroadway 
Unloaded 
Untreated 
Uninterrupt1b!e Power Supply 
US Coast and Geodetic Survey 
US Geological Survey 
United States Postal Service 
Utilities 
Ultraviolet 

(now National Geodetic Survey) 

The abbreviations listed are the standard 
for contract plans production. This list is 
not all inclusive. Other Department accepted 
abbreviations may be used when deemed 
more appropriate. Where special 
abbreviations are used a descriptive 
tabulation may be necessary in the plans. 
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US MEASUREMENT 

AC Acre 
AS Assembly 
BU Bushel 
CF Cubic Foot 
CO Cleonout 
CY Cubic Yard 
EA Each 
ED Each Doy 
GA GaHon 
GM Gross Mile 
LB Pound 
LF Linear Foot 
LM Lone Mile 
LO Per Location 
LS Lump Sum 
LU L uminoire 
MB Thousand Board Measure 
MG Thousand Gallons 
MH Man Hour 
NM Net Mile 
PA Per Analysis 
PB Per Building 
PE Pile 
PI Per Intersection 
PL Plant 
PM Per Mile 
PS Per Set 
PW Per Well 
SI Square Inch 
SF Square Foot 
SY Square Yard 
TN Ton 

METRIC MEASUREMENT 
AS Assembly 
CO Cleanout 
DA Doy 
EA Each 
ED Each Day 
GK Gross Kilometer 
HA Hectare 
HR Hour 
KG Kilogram 
KL Kiloliter 
KM 
LI 
LK 
LO 

Kilometer 
Liter 
Lane Kilometer 
Per Location 
Lump Sum LS 

LS/AS 
LS/DA 
LS/EA 
LS/HA 
LS/KG 
LS/LS 
LS/MT 
LS/MI 
LS/M2 
LU 

Lump Sum Per Assembly 
Lump Sum Per Day 

MH 
MO 
MT 
Ml 
M2 
M3 
NK 
PA 
PB 
PI 
PL 
PW 

Lump Sum Per Each 
Lump Sum Per Hectare 
Lump Sum Per Kilogram 
Lump Sum Per Lump Sum 
Lump Sum Per Metric Ton 
Lump Sum Per Linear Meter 
Lump Sum Per Square Meter 
Luminaire 
Mon Hour 
Month 
Metric Ton 
Meter 
Square Meter 
Cubic Meter 
Net Kilometer 
Per Analysis 
Per Building 
Per Intersection 
Plant 
Per Well 
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=P= 

FA! 

FAU 

FAP 

FAS 

NFR 

SFR 

SPR 

-+- -+- -+-

Highway With FuJ/ Contro! of Access 

Highway With Frontage Roads 

Highway Interchange 

Proposed Controlled Access Highway 

Divided Highway 

Hard Surfaced Road 

Soil, Gravel Or Shel! Surfaced Road 

Graded And Drained Rood 

Unimproved Road 

Primitive Rood 

Private Road 

Streets In Inset Or Delimited Areas 

Extension Of local Roads Withril Cities 

Federal Aid Interstate Highway 

Federal Aid Urban Highway 

Federal Aid Primary Highway 

Federal Aid Secondary Highway 

National For est Road 

State Forest Road 

State Park Rood 

Interstate Highway 

US Numbered Highway 

State Highway 

County Road 

Railroad 

Double Track Railroad 

Abandoned Railroad 

Railroad Station 

Grade Crossing 

Railroad Above 

Railroad Below 

Military Field 

Commercial Or Municipal Airport 

landing Area Or Strip 

Runways 

~ 

~ 
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STANDARD SYMBOLS FOR KEY MAP 

Free Ferry 

T of! Ferry 

Canal Or Drainage Ditch 

Introcoasto! Waterway 

Narrow Stream 

Wide Stream 

Dam 

Dam Or Spillway With Lock 

Dam With Road 

Flood Control Structure 

Lake, Reservoir Or Pond 

Intermittent Pond 

Meandered Lake 

Marsh Or Swamp 

Mangroves 

Levee Or Dike 

Levee Or Dike With Road 

Highway Bridge 

Small Bridges Closely Spaced 

Drawbridge 

Highway Grade Separation 

Tunnel 

State Boundary Line 

County Boundary Line 

Civil Township Boundary 

Extended Township Line 

Land Grant Line 

Land Section Line 

State Survey Section Line 

Survey By Others 

location Of Inset Boundary Within Map 

Military Reservation Boundary 

College Or University Boundary 

Corporate limits 

Delimited Area, Population Est. 

Reservation, Forest Or Park Boundary 
Wildlife Refuge Boundary 

JU~l~JU~l~J~l~1JU~l~ Residential Area Under Development 

* lighthouse 

!fiJ State Capital 

@ County Seat 

0 Other City Or Village 

A Seminole Indian Village 

fl Welcome Station 

~ Wayside Park Or Small Park 

~ Park With Boat Ramp 

-$- Boat Ramp 

C Museum 

.&. Recreational Area Or Historic Site 

D Scenic Site 

DiJ Post Office 

j School 

i Church 

3=! Cemetery 

l}~ Church And Cemetery 

+ Hospital, Health Center Or Rest Home 

r,;;/ Toi/House, Port Of Entry Or Weight Station 

9 Fair Grounds, Race Course Or Rodeo Arena 

~ ;~; Mine Or Strip Mine 
"""""""'"' 9 Governmental Research Station 

* [] 

~ 

+ 
'A [JJ 

[] 

[SJ 

[!] 

m 
-A-

Iii 

WOOD~ 

GENERAL NOTE 

Agricultural Inspection Station 

Formers Market 

Game Preserve 

Game Checking Station 

Bird Sanctuary 

Fire Control Headquarters 

lookout Tower 

Fire Station 

Patrol Or Police Station 

Correctional Institution Or Rood Comp 

Deportment of Transportation Facility 

Coast Guard Station 

Armory 

Junkyard 

Sanitary Fill 

Sewage Disposal Plant 

Incinerator 

Power Plant 

Power Substation 

Communications Facility 

locked Gate Or Fence 

Triangulation Sta ti on 

1. Symbols on this Index are intended for use on all Roadway, Signing And Marking, 
Signalization, and lighting projects. For work zone traffic control symbols refer 
to Index 600. When additional or similar symbols are used, legends or notations 
may be required for clarity. 
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State Line 

County Line 
Township Line 

Section Line 

City Line 

GENERAL 

Bose Or Survey Line 
Right-Of-Way 

Easement Line 
--/-/-/-- Limited Access Line 

--x--x- Fence Line 
:::::·.: :::::::::::::: Notional Or State Pork Or Fore st 
'""::::·,;::::::·,,:;:;:;;;::::::·~ Grant Line 

............ 

Railroad <Drainage Maps) 
Railroad (Detail Plans) 

Fence <Limited Access) 

Box Culvert 

Bridge 

SYMBOLS 

-
' 

' 

Pipe Culvert-Mitered End Section 

Pipe Culvert-Straight Endwall 

' 

Pipe Culvert-U-Type Endwall 

Pipe Culvert-Median Drain 
Pipe Culvert-Other End Treatments 

--18" so-- Storm Drain 

-----18" so-- Storm Drain 

IQ ==r===Ff==:t In I e t 
Manhole 

Tied L ongitudina! Joint 

Keyed Longitudinal Joint 

1111111111111111111 

Doweled Transverse Expansion Joint 

Doweled Transverse Contraction Joint 
Transverse Contraction Joint Without Dowels 

Survey Reference Point 

/5. ALACHUA 

! B.M. ND. 112 

Triangulation Station 

Bench Mork 
~ Point Of Intersection 

~ North Arrow 
----lit>l---
_rr:_~./~;;':~A~ Edges Of Existing Pavement And Sidewalk 

Guardrail 
I C. C I Crash Cushion (Attenuator) 

[Q] Piling Pier Column 

c:J Concrete Monument 

16. Bose Line 
C Centerline 

IE Property Line 
6 Delta Angle 
± Approximate 

Round Or Diameter 

STANDARD SYMBOLS FOR PLAN SHEETS 

Curb 

Curb And Gutter 
Water Well, Spring 

1\llll lllli\lll\1\\1\\ll\1\ Levee 
2: MP 327 Railroad Mile Post 

Railroad Signal With Gate 

l'. Railroad Switch 

--~- Gate 

c::IL::J::D Pump I slond 
CD Storage Tank (Surface) 

c ::r Storage Tank <Underground) 

~ Mine Or Quarry 

L_B ~E Borrow Pit 
ITJ Church 

[]] Store 

§.9 Residence 

[]] Barn 
[I] School 

~ Synthetic Bales 
n n n Silt Fence 

~ Floating Turbidity Barrier 

Stoked Turbidity Barrier 

Stream 

Shore Line 
.0lL .0lL .0lL .0lL Marsh 

Wetland Boundary 
c:::::J c=i c:::::J = Hedge 

0 0 0 0 Trees 

~ 

CJOCJ cG CJcJ cl G) c:l 

B 8 8 88BB8 8 
~· 

Rt.~Skew Lt. 

Edge Of Wooded Area 

Shrubbery 

Grove Or Orchard 

Definition Of Skew For Cross Drains 
And Barrels Of Conrete Box Culverts 

lo'• %~ "t..~ o.::.J Concrete 

~Wood 

e Rote Of Superelevation 

UTILITY ADJUSTMENT SYMBOLS 

EXISTING 

--t<-

-f + 
-(+ 

---6" Gas--
G - - - - - 6" - - - - "' 

- - -6" Water- - -
W - - - - - 6" - - - - M 

---8" San--
s 8" - - - - s 

--BE C7.5 kVJ-

""' - - ~7.5 kVl- - - '"' 

---BT C2')---
BT - 2 11 - - - .L 8 

-- UG (J" CATV}----

s Tv - - - - 3" ---1>..Ls 

------- BFD (2"l =-

BF0----211 --0.08 

CAS- 12"---S'VO 

oT - - - -4"x4 - - - - .La 

NPW- 6"---MdN 

PROPOSED 
g 

0 
= 

--8-
--0-

----6" Gas--

""" ""' "6''"""""" 

---6" Water--
WWW WWW 6"M MM M NI 

----8" San--
s s s s s ss" s s s s s 

--BE (7.5 kVT--
sE BE (7.5 kV) BE BE 

--- BT (2 'l--
2" .L 8 .LS 

--UG (J" CATVl--

BTV ]"BTV BTV 

=BFD(2"l= 

BFO 2" 0.08 0.08 

CAS CAS 12" S\i:'.l 

DT DT 4"x4" .La .La 

NPW NPW 6" MdN MdN 

Manhole 

Fire Hydrant 
Meter (Type) 

Valve (Type) 

Valve Box <Type) 

Valve Cover (Type) 

Vent <Type) 

Pump Station 

Sewage Pump Station 

C!eanout 

Cable TV Service Box 

Gas 

Water Main 

Sanitary Sewer 

Buried Electric 

Buried Telephone 

Buried Cable Television 

Buried Fiber Op tic 

Casing 

Duct 

Non Potable Water 
PET - - - - 8" - - - - L3d PET PET 8" PET PET Petroleum 

Ro- 4"----a>< RDRD 4" a><o>< RoofDrain 

"™ - - - - 12" - - - <'J.Ls sTM sTM 12" V<.Ls V<.Ls Steam 

EXISTING 

-<>--
-(}-

-q-

0-D 

--<)- -OE (7.5 kV) --()--

" E: - - - -(7.5 kV) - - - - 3 o 

---Q-- OT C2"l ---Q--
D T - 2" - - - .L D 

-- - OH (2" CATVl --
GTV----2" ---/>..LG 

======= OFD (J"l =-

o F o - - - - l" ----o~o 

PROPOSED 

--<>-
--0--
~ 

---'; 

--0 

1'81 

---0-DE (7.5 kVJ--0--

3 o 30 (7.5 kVJ GE DE 

-0-- OT C2 ') --0--
DTDT 2" .LG.LO 

-- DH C2" CATVl 
I\ .L D 2" I\ .L D 

=DFO(J''J= 
GFO OFO 1" OFO OFO 

See Genera/Note, Sheet 1 of 3 
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Power Pole 
Telephone Pole 

Combination Pole 

Guy Wire And Anchor Pin 
Guy Pole Oeadman 

Tower 
Light Pole 
Transformer 

Overhead Electric 

Overhead T e!ephone 

Overhead Coble Television 

Overhead Fiber Op tic 
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EXISTING 

~1-_! 

~~1-I 

n 
~ l 

(~"---~1 

M 

<E.---

,1, 
7~) 

rr:~;;-1 
I_=---=-::'.:' I 

~;::: 

STANDARD SYMBOLS FOR PLAN SHEETS 

TRAFFIC SIGNALS SYMBOLS 
PROPOSED 

~ 

:-1 ~ 

W - D W 

FDW 

@ 

*@ 

0 

Traffic Signal Head (Span W1f-e Mounted) 

Traffic Signal Head (Pedestal Mounted) 

Traffic Signal Head (Mast Arm Mounted) 

Traffic Signal Pole (Concrete, Wood, Meta!J 

Vehicle Detector (Loop) 

Signal Cable (On Messenger Wire) 

Conduit 

Vehicle Detector (Points) 

Pedestrian Detector 

Pedestrian Signal Head (Pole Or Pedestal Mounted) 

Controller Cabinet (Bose Mounted) 

Controller Cabinet (Pole Mounted) 

Walk - Dant Walk 

Flashing Dant Wolk 

Signal Face Number 

Signal Lens 

Programmed Signal Head 

Messenger Wire 

Pole Tabulation Cross Reference 

Pole Tabulation Cross Reference (Joint Use Pole) 

Signal Phase 

EXISTING 

LIGHTING SYMBOLS SIGNING AND PAVEMENT MARKING SYMBOLS 
PROPOSED 

0----0 Pote & Luminaire Pavement Arrow 

Existing Pole & Luminaire To Be Removed Single Solid Line 

Final Position Of Relocated Or Adjusted Pole & Luminaire Double Solid Line 

High Mast Lighting Tower Skip Line 

City Or Utility Owned Lum/noire & Pole l Stop Bar 

--•-- PVC (Po!yviny/Ch!orideJ Lighting Conduit And Conductors 9 Traffic Sign (Post Mounted) 

D 

co 
0 

~ 
6 

Rigid Galvanized Lighting Conduit And Conductors o-= o--------0 Traffic Sign (Overhead) 

Lighting Pull-Box 

Light Distribution Point 

Joint Use Pole 

Pier Cap Underdeck Luminaire 

Pendant Hung Underdeck Luminaire 

@ Sign Number 

1700-8} Sign Item Number 

- Traffic Flow Arrow 

See General Note, Sheet 1 of 3 
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Front Slope Dr Median Slope 
On Sup erele va t i on Se ct ion 

~Roadbed Under Cons truction~ 

Flow 

Shoulder Line~ 

Sandbags 

No te : 

Toe Of Slope 
Sodding rover/aped) 

15" Metal Or Plastic Cor rugated Pipe; Or, Plastic Fabric Conduit 
With Adaptors For Staking 6 ' Centers (Max.J On Drain Slope 
And With Flume Or Flashing For Securing Intake At S 

Sandbags To 
Be Located r-.Li Downstream 

Slope drain pipe to be paid for as 
Slope Drains <Temporary) LF, based 

I· 10' 

PLAN 

10' 

_t_ 0 .5' 

SECTION AA SECTION BB 

SOD FLUME (SODDING OVERLAPPEDJ 

Sod Flume (Sodding Overlapped) ( To Be 
Insta!fed As Filled Construction 
Progresses As Directed By The Engineer. ) 

200' St d. 

Temporary Berm Shoulder Line 
(Final Grode) 

2 00' Std. 

Stub Pipe And Elbow Or Conduit 
To Be Relocated As Fill Progresses 

' I 
\ I \_ ___ _ 

Intermediate Sump And Drain To Be 7-
Constructed As Fil/ Pr ogresses As ~' I 
Directed By The Engineer. Earth Berm \_ _ _ _J 
May Be Used In Lieu Of Sandbagging 

Sandbag Cutoff Wall Or 
Impervious Curtain (To Be 
Removed With Stub And 
Elbow Or Condui t Relocation) 

ELEVATION 

Temporary Slope Drains <Es t imate At 400' 
Spacing On Grades 1/ Or Greater, Final 
Spacing To Be As Directed By The Engineer. ) 
Slope Drains To Be Replaced By Permanent 
Overlapped Sod Flum e After Final Shoulder 
Grode I s Established. 

SLOPE DRAIN APPL/CATION 

ump Wall -------:.."° 
~ ,_ 

on linear feet of pipe or conduit installed. 
Payment to be made for one installa tion 
per site, including one stub and elbow 

~ 

or one intake flume or flashing. Sump 
construction and main tenance and curtains 
to be included in cos t for Slope Drains 
<Temporary). Sandbags to be paid for -Sandbags 

PLAN 

Slope Varies 

Anchor For Corrugated Pipe 
As Directed By The Engineer 

as Sandbagging CY. 

~ Bag Height Sufficien t To Contain g_< Pipe Discharge At Ditch Locations 

Apron Contoured To Natural Ground 
In Absence Of Di tch 

SECTION AA 

SECTION BB 

TEMPORARY SLOPE DRAIN 
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~Earth Bottom\ 

Snnd-CemJ,) 

PLAN 

Varies (24' Min.) (See Plans) 

Bottom Of Basin 

SECTION AA 

SECTION BB 

Top Brace 

L HW 
~ i= - - -
<:i t---1 ·M· v; In. 

3'Min. 
All Posts 

Varies 

SECTION BB 

20 ' Min. 

Trash Retainer Fence 

Ditch Slape And Bottom--
Treatmen t As Called For ~ 
In The Plans 

PLAN VIEW 

Var ies 

Oil Skimming Baffle <Ya" 
Aluminum Sheet, 3 ' High). 
Post Spacing Varies (6 ' Max. ) 
Sheet To Be Moun ted Wi th 
Three y./" Baits And Six 

Top Of Fence One Foot 
Above Weir Crest 

Washers , Each Pos t. 

2' Min. See Design 
No te #1 Bottom Of Basin 

SECTION AA 

Varies (2d Std. ) 

"1r «' ' ' ~!*ies l.o 1 ')"k 
Aluminum Chain Link "---.. ~ 'f • • • • 1 • 1<1" / 

Oil Skimming Baffle 

Crown Elevation Of Culvert 

Unless Shawn Otherwis e 
The 

6 " PVC Pipe F.L. To 
Nor m al Ditch Bottom 

Normal Ditch Slope 

Basin 

Fabric (2 " Mesh) "---.."---.. ~ 

u- "--... / Normal Ditch 
( r1 3' Min "---- __Q__ ____./ 

i II! All Po~ts SECTION CC 
L: 

J:J Slape 

SECTION DD 
INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS ADJACENT TO A SHORE LINE INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS JN AN OPEN DITCH 

TYPE A 
GENERAL CONSTRUCTION NOTES 

1. Fence ma terials shall be aluminum or concrete only . 

2 . Aluminum posts shall be 3 " diameter minimum. Aluminum rail braces shall 
be in accordance wi th Index No. 802. Concrete posts and rail braces shall 
be in accor dance wi th Index No. 801. All posts to be set in concrete. 

3. Fabric shall be ins talled to inside of posts and roil braces, and tied to 
pos ts and braces at 6 11 centers. 

4 . For odditionol detoils on fencing, see Index Nos. 801 and 802. 

5. All basin slopes to be J:J unless detailed otherwise in th e plans. 

6 . Sediment basins ta be c onstructed prior to commencement of upland 
construction. Main tenance and clean ou t to be by the Contractor until 
acceptance of project by the Engineer. 

DESIGN NOTES 
1. Basins should be as deep as practical with a m1n1mum depth of 2 . 0 feet. 

2 . In Type A, when the top of endwallis below high water, f ence also will be 
required along the top of the endwall. 

3 . In Type B, the weir shall be located as for from the endwall as practical. 
On steep ditch grades two or m ore weirs may be required. Intermediate 
weirs shall be constructed without stilling basins. 

4 . In Type B, the 6 " PVC shall be constructed unless shown otherwise in 
the p lans. 

TYPE B 

GENERAL NOTES 

1. The cost for Type A an d Type B trash retainer and sediment basins shall 
include the cost for r iprap , fencing, baffles, piping and for sump and weir 
earth work over and above ditch excavation called for in the p lans. Payment 
for both Type A and Type B shall be under the contract uni t price for 
Sediment Basins, Each. Cleanouts as called for in the p lans shall be paid 
fo r under th e contract unit price for Sediment Basin C/eanauts, CO. 
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~ 

8 
Cll 

~ 

Gb Gb 
NOTE: Spacings shown in this chart are based on ha ving the ground line at the 
upstream barrier at the same eleva tion as the overflow of the downstream barrier 
as shown above. Spacings should be adjusted based on actual site per formance . 

4 >--------<>----+--<------+-------+----------<f----------+-------+-------+----------< 

Type II 

Consider Use Of 
1 Temporary Sod--+--""'o,..:::---+------+-----"""!-...:=-----+------+--------1 

50 100 150 200 

Spacing (Jn Feet) 

CHART I 

250 300 3 50 400 

RECOMMENDED SPACING FDR SYNTHETIC BALES DR BALE TYPE BARRIERS AND TYPE III SILT FENCE 

Limits Of Construction~ I iii 
___ J lh-_-_Li==------J---- Sil t Bar rier 
---

50' Mox. -~ · 50 ' Max. 0 c .. .. 
f[_ Median Ditch 

Cross Dr a in ------------1! .. 
--- -~II-- .. r SO' Max. i SO ' Max =F- . . . '-'-- T. k , 1 _ _ ~ Silt Barner 

-- -- --- -

/ End wall 

Sod I I I """=Limits Of Construction 

DITCH INSTALLATIONS AT DRAINAGE STRUCTURES 
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Proposed 
Inlet 

Sidewalk/ Rail 

Pavt. 
I 
I 
~Sod 

Curb & Gutter 
Ditch 

Gutter ~ • 

Ditch I 

Sod-+ 

PLAN 
l ' Min. Recommended 

Rock Bogs 

Rock Bags PARTIAL INLET COMPLETED INLET DITCH BOTTOM INLET 

PROTECTION AROUND INLETS OR SIMILAR STRUCTURES 

Note : 

See Below For Protection 
At Toe Of Slope 

SECTION AA 

Where the slope length exceeds 25 feet, 
construct one row of bale barriers at 0/ 
longitudinal grade midway up the slope. 
Constr uct two rows of bale barriers where 
the slope length exceeds 50 feet . 

0/. Grade, L ength Var ies 

Toe Of Slope 
Or Ditch Bottom, 
Grade Vories 

ALONG FILL SLOPE 

As Required 

Natural 
Ground 

50' On Centers <Typ.J 

PLAN 
Overlap Ends 

Fil/ Slope 

ELEVATION 

Flow 

~ 
'

-- 1"" 0/ 

PLAN 

(Micl 

ELEVATION 

ELEVATION 

TO BE USED WHERE THE NATURAL GROUND 
SLOPES TOWARD THE TOE OF SLOPE 

TO BE USED WHERE THE NATURAL GROUND 
SLOPES AWAY FROM THE TOE OF SLOPE 

AT TOE OF SLOPE 

BARRIERS FOR FILL SLOPES 

SYNTHETIC BALES OR BALE 
TYPE BARRIERS FOR PAVED DITCHES 

Edge of Shoulder, 
Grade Var ies 

5'Min. 

Woven Filter Fabric In Absence Of 
Established Grass (Approx . 12'xl2'). .... - - - - -II 
Secure Edges By Entrenching And r 
Extend Under Bags and Bales. Fabric 1 I 
ShollMeet The Requirem ents Of I I 
Section 985 Of The Standard ~I . ~ 
Specifications. Fl -· 

,::::::.,:::;::::!, ~. ::::,::;:o~• i:!, ~'~"~'~' ~. ~. ~!:=::;::===~~ (' + ' ![ • f • 'L l"".--4, •, .....,H,...o - , .... ,..-, - , .... ,-, --., , 

.____._.__,____---"r-~...,__,..__t ,___,____.__,._ I ~ 11 

PLAN PLAN 

1' Min . Recommended 1' Min. Recommended 
Anchor Top Boles To Lower Boles With 2 Stakes Per Bole. 

ELEVATION 

TYPE II 
ELEVATION 

TYPE I 

SYNTHETIC BALES OR BALE TYPE BARRIERS FOR UNPAVED DITCHES 

NOTES FOR SYNTHETIC BALES OR BALE TYPE BARRIERS 
1. Type I and ff Synthetic Barrier should be spaced in accordance with Chart 1, Sheet 1. 

2. Boles shall be trenched 3" to 4" and anchored with 2 - 1" x 2 " (or 1" dio. J x 4 ' wood 
stakes. Stakes of other material or shape providing equivalent s trength may be used if approved 
by the Engineer. Stakes other than wood shall be removed upon completion of the project. 

3. Rails and posts shall be 2" x 4" wood. Other materials providing equivlalent strength may be used if 
approved by the Engineer. 

4. Adjacent boles shall be butted f irmly together. 

5. Where used in conjunction with sil t fence , bales shall be placed on the upstream side of the fence. 

6. Bales to be paid for under the contract unit price for Synthetic Bales, LF. The unit price shallin clude 
the cost o f filter fabri c fo r Type I ond II Barriers. Sandbags shall be paid for under the unit price 
for Sandbagging, CY. Rock bags to be paid for under the contract unit price for Rock Bags, EA. 
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Post Options: 

Principle Pos t Position 
(Can ted 20° Toward Flow) 

Post Options : 
Soft wood 23/z" Dia. 
Softwood 2 "x4" 
Hardwood JYz" x 13/z" I I 
Steel 1.33 lbs.I f t. \

1 1 

Optional Post Positions 
Softwood 4" Dia. 
Soft wood 4 "x4" 
Har dwood 3" Dia. 
Stee/1 .33 lbs.l ft. Min. 

I 
6 'Max. I 

~-.____~ ---~ Filter Fa bric 
(Jn Conforman c e With 
Sec. 985 FOOT Spec. ) 

r====='='=========:;;;::::=============±:t=~::::--._ 
co 

<ll ..... 
"- ~ ~ G 
~ Silt Flow 
CJ C'\J lJ) 

-, ..... 
"1 

QJ 
, ~ 

~~--=li-----------u----' lj~ 

'. ' , - , 

ELEVATION SECTION 

Sift Fenc e 

TYPE III SIL T FENCE 

Silt Fence 

Sto1mwater Runoff 

Silt Fence Protection In 
Ditches With Intermittent Flow 

Silt Fence Protection 
Around Ditch Bottom Inlets 

SIL T FENCE APPL/CATIONS 

NO TES FOR SIL T FENCES 

10 ' Max . 

Op tionof Pos t Positions 

Poultry Mesh <20 Ga. Min .) 
Or Type A Fence Fabric 
(Jndex No . 801 & Section 550 
FDOT Spec.J 

Pr inciple Post Position 
(Canted 20° Toward Flow) 

I 

I 
Poul try Mesh 
Or Type A 
Fence Fa bric 

~ 
1

1 

1

1 Filter Fabric (Jn Conformance' 
Wi th Sec. 985 FOOT Spec. ) 

Fil ter Fabric 

1 1 

11 11 

-++----- _. --++-
LJ LJ 

ELEVATION 

Post -

SECTION 

TYPE IV SIL T FENCE 

-
Place Th e End Post Of One Fence Behind 

.---- The End Post Of The Other Fence As Shown. 

Rotate Both Posts At Least 180 Degrees Jn A 
Clockwise Direction To Create A Tight Seal With 
The Fabric Material . 

Dr ive Both Posts Into The Ground And Bury Flap. 

PLAN VIEW 

JOINING TWO SIL T FENCES 

1. Type III Silt Fence to be used at most locat ions . Where used in ditches, the spacing for 
Type III Silt fence shall be in accordance with Chai t 1, Sheet 1. 

4. Where used as slope protection, Sift Fence is to be cons t1ucted on 0/ longitudinal grade to 
avoid channelizing runoff along the length of the f ence. 

2 . Type I V Silt Fence to be used where large s ediment loads are anticipated. Suggested us e 
is where fill slope is 1-2 or s teeper and length of slope exceeds 25 feet. Avoid use where 
the detained water m ay back into travel/ones or o ff the right of way. 

3 . Do no t cons truct s il t fences across permanen t flo wing watercou1ses. Sil t fences ore to be 
at upland locat ions and turbidity barriers us ed a t permanent bodies of water. 

5 . Sil t Fence to be paid for under the contract unit price f ar Staked Sil t Fence, (LFJ. 
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7f6" Viny l Sheathe d EAW Steel Cable 
(9800 Lbs. Breaking Strength) Wi th 
Gal vaniz ed Connec tor s <Tool Free Disconnect Closed Cell Solid Plastic Foam 

Flotation (8" Dia. Equiv. ) (17 lbs. 

Closed Ce// Solid Plastic Foam Flo tation 
(6 11 Dia. Equi v. ) (12 lb s. Per Ft. Buoyancy ) 

Per Ft. Buoyancy __ ) _________ _ 

% " Polypro Rope Slotted PVC Connector Pipe 
Metal Collar Reinforced) (600 lb. Breakin g Strength) 

Stress Plate Y4" Galvaniz ed Chain 

18 Oz Ny lon Reinforced 
PVC Fabric (300 psi Test) 

1[6" Galvaniz ed Chain 

TYPE II 

D1 = 5 ' Std. (Sin gle Panel For Depths 5 ' or Less). 
D2 = 5 ' Std. <Addi tiona/Panel For Depths > 5 '). 
Curtain To Reach bottom Up To Depths o f 10 Feet. 
Two (2) Panels To Be Used For Depths Grea ter Th on 
10 Feet Unless Sp ecial Dep th Curtains Are Specif ically 

18 Oz Nylon Reinfor ced 
P VC Fabri c (300 psi Test) 
Wi th Lacing Gramm e ts 

TYPE I 
Called For Jn The Plans Or As Determined By Th e Engineer. 

NOTICE: 
COMPONENTS OF TYPES I AND II MA Y BE SIMILAR OR IDENTICAL TO PROPRI E TARY DESIGNS. ANY I NFRINGEMENT ON THE PROPRIETARY 
RI GHTS OF THE DESI GNER SHALL BE THE SOLE RESPONSIBILITY OF THE USER. SUBSTITUTIONS FOR TYPES I AND II SHALL BE AS 
APPROVED BY THE ENGINEER. 

Notes: 

LEGEND 

• Pile Locations 

~ Dredge Or Ft!! Area 

---o-) Moor ing Buoy w/ Anchor 

---J Anchor 

Barrier Movement Due To 
Current Ac tion 

FLOATING 

1. Turbidity b arriers are to be used in all permanent bodies of water 
regardless of wa ter dep th. 

2 . Number and spacing of anchors dependen t on curr ent veloci t ies. 

3. Deployment of barrier around p ile locations may vary to accommo da te 
c ons truc tion oper ations . 

4 . Navigation may require s egmenting bar r ier during cons truction operations. 

5. For additional in formation see Section 104 o f th e Standard Specifications. 

TURBIDITY BARRIERS 

• 

• 

e I e e 

Current 

rl Structure Alignment 

• • 

TURBIDITY BARRIER APPLICATIONS 

Limits 

Pos t (Op tions: 2 "x4 ' Or 
2!/z " Min. Dia. Woo d; St eel 1.33 Lbs/ F t . Min. )~ 

6 ' Max. \ 

No te : 

~ 

11 11 

11 18 Oz. Ny lon reinforced ~ /II P VC Fabric (300 psi Test) 11 

11 11 

-~~--------~----

~~---LJ lJ 

STAKED TURBIDITY BARRIER 

Limits Of Construction 

Shore Line 

Turbit ity Barrier s 

Turb idity barriers f or f /o wing streams and tidal creeks m ay b e ei ther 
floatin g, or staked types or any combinations o f ty pes tha t will suit site 
conditions and mee t erosion con trol and water quali ty requirements. 
The barrier types(sJ will be at the Contr actor's option unless otherwise 
speci fied in the p lans, h owever p aymen t will be under the pay i tems(s) 
es tablished in the p lans for Floa ting Turbidity Barr ier and/or Stoked 
Turb idity Barrier. Posts in s taked trubidity barriers to be ins talled in 
verti cal posi tion unless otherwis e directed by the Engineer. 

GENERAL NOTES 
1. Floating t urbidi ty b arriers ore to be paid fo r under the 

contract unit price for Floa ting Turbidity Barrier, LF. 

2 . Staked turbidity barriers are to be paid for under the 
con tr act uni t p rice for S taked Turbidity Barrier, LF. 
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1~
1

: ~ 
I , Fl~ ! 

I I 
' I 

DIVIDED NARROW MEDIAN WITH OR WITHOUT CURBED MEDIAN 

~I-- Sod~ lt---/Shoulder Pavement 
Shoulder Pavement~ ~ ---1 

I I I I I CZ I I 
I I 
\ I 
\ CZ 
\ 

~ 
I 
I 
I 
I 

I 

I 

~ 
I 

~ 
I 

I I 

([JJI l} I 0 
I 
l 
I 
\ $ 
I "" \ ct 

I 
I 
1m: 
f I 

~Concrete 

I 
I 

l} I l} 

~ 1-- Shoulder Pa vement J ~~ulder Pavement -j ~ r 
I Ui I I I I CZ I ; CZ I :u 

1 
___ c_ L_7 -+-1+-<1 

~ 
I I 
l[JJI 

l~I I I 
I f81 1 
I 1!2iJ I 
I I 
' ' 

I 
I 

0 I l} 
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I 

I 
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I 
I 
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I 
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I 
I 

I 
I 
I 

I 

I 
I 

I 

I 
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I I 
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I 
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I 
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I 

I 

I I 

I 
I 

iJ I iJ 

CZ I I 
9-+r--t------ I 

i~ I~ 
I I 
I [JJI 

DIVIDED WIDE MEDIAN WITH OR WITHOUT CURBED MEDIAN 

Sidewalk l ~Concrete 

~ 1-~~ 

I 
I 

0 I 0 

I 
I 
l 
I 
I 

~ 
I 
I 
I 

::o I 
"" r ~ , 

I 
I 

:mi 
I \ 

Sidewalk ~Concrete 

----1 Sod 

~~r 
I 

I 

:;;:: l} I 0 
"" ct 

Sidewalk i--/Concrete 

i~~ 
Sidewalk 

I 
LEGEND 

DJ Wildflower Group #1 

CD Wildflower Group #2 

[I] I [£] Turf ( To Limit of Construction) 

r So 010 [S'cG[ Selective Clearing And Grubbing 
::0 lwcl "" Limits Of Construction 
~ 

ITJ Turf 

UNDIVIDED FLUSH SHOULDER UNDIVIDED CURBED DIVIDED CURBED 

WILDFLOWER SEEDING RATES 
Common Name <Botanical Name) lbs/ac 

#1 Group 
Black - Eyed Susan (Rudbeckia hir t a) 2 
Lance - Leaf Tickseed (Careopsis lanceolataJ 10 
Goldenmane Tickseed (Coreopsis bosolis) JO 
Leavenworth's Tickseed (Coreopsis leavenworthii) JO 
Fire Wheel (Gaillar dia pulchellaJ JO 
Softhair Coneflower (Rudbeckia mollisJ 2 
Crimson Clover <Trifolium incarnatumJ 15 

#2 Group 

Annual Phlox (Phlox drummond1iJ JO 
Moss Verbena ( Verbena tenuisec ta) 6 
Leavenwor th's Tick seed (Coreopsis leavenworthiiJ JO 
Fire Wheel (Gaillar dia pulchellaJ JO 
Crimson Clover <Trifolium incarnatum) 15 

Note : Wildflower seeding rates are for restoring 
impacted wildflower areas. 

GENERAL NOTES 

1. All turf establishment shall be performed 
meeting the requirements of Section 570 of 
the Standard Specifications. 

SEEDING ZONES 

2 . Activities such as clearing, grading, and excavating tha t will 
disturb one or more acres of land require coverage under the 
Generic Permit for Stormwater Discharge from Large and Small 
Constructio n Activities from the Florida Department of 
Environmen tal Pr o tee tion, and implementation of appropriate 
pollut ion prevention measures to minimiz e er osion and 
sediment ation and properly manage s tormwater. 

3 . Confirm compatibility of wildflo wer with Seeding Zones. 
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Sod To Toe Of Front Slope When 
Algebraic Difference In Roadway 
Grades Exceeds 4/. 
(Bo th Sides) 

Low Poin t Of Sag 

Sodding (Overlapped) See 
Overlapped Sod Flume (Below) 

~----.......... ~-_(80 th Sides) 

20' JOO' Min. 100' Min. 20' Shoulder Point 
----~~--+---------+---__ ~_-_~_:-" _ _L_ 

I 

32" Sod Str ip 
-- --

Shoulder Poin tf---::-----------=-~=------=-----i::::_ ~-~-~-~~-~ -~-~ -~-~-~~:::7.li'.::::::::::21C~~~~~~~~S::;::::i--::--~-
- ~ Use 5' Shoulder Pavement And 32" Sod 

Strip When Negative Grode In t ersects 

Sodding (Overlapped) See 
Overlapped Sod Flume <Belo w) 
<Bo th Sides) 

Low Point 
Of Sag 

!. 50'± .! 
Postive Grade And Algebraic Difference In 
Roadway Grades Is 2 /. Or Greater; When 
Algebraic Difference In Roadway Grades I s 
Be tween 1/. & 2/. Use 32 " Sod Strip Only 

Sod To Toe Of Front Slope When 
Algebraic Difference In Roadway 
Grades Exceeds 4/. 
(Both Sides) JOO ' Min _ 

~ 
JOO' Min _ 

L 
Shoulder Point 

------ -

Sh oulder Pavement 
-----------------r=-_____ In Absence Of Shoulder Pavement On Existing 

~Divided Roadways, Construct Shoulder Pavement 

Tur f 

B l[_---f Same As Above 

!. 50 '± .I 

I[_~ 
I 

Roadway 

Shoulder Poin t 

5 ' Shoulder Pavement Or 32" Sod Strip (See No tation Above) 

Sod Sodding (Overlapped) 

SECTION AA 
(Symmetrical About (£_) 

Roadway 

5' Shoulder Pavement Or 32 " 
Sod Strip (See Notation Above) 

Sod Sodding (0verloppedJ1v---

----
-------- ----

Shoulder Point l __ -
---

Shoulder Point-- - - - - - - - Shoulder Pavement 

--------
---- " --------- ---- ----.. .. 5' Shoulder Pavement -See 

RURAL DIVIDED 
---- ---- ---- ----Shoulder Point?---- ----

CRITERIA FOR PAVING SHOULDER ON DIVIDED AND UNDIVIDED FACILITIES 

Design Speed 
Degree Of Curve (mph) 

Note: 
30 70 Or Greater Shoulder Pavement is r equired on all curves 
40 5 0 Or Greater meeting the criteria tabulated. For curves 
5 0 4" Or Greater no t meeting the criter ia, shoulders ore to 
60 30 Or Greater 
65 30 Or Greater be paved where erosion of the shoulder is 

70 zo Or Greater 
evident or anticipated. 

SHOULDER AND SLOPE TREATMENT FOR SUPERELEVATED ROADWAYS 

NOTES 

TRANSVERSE SECTION LONGITUDINAL SECTION 
J_ These treatments ore applicable to new construc t ion, reconstruction 

and RRR projects. Pro ject requiremen ts for shoulder pavement and 
s odding that exceed the limits of this standard take precedence. 

Shoulder Point OVERLAPPED SOD FLUME 

SECTION BB 
(Symmetrical About (£_) 

2 . For sodding adjacent to ditches and at headwalls, see Index No . 281 . 

3 . All front slopes steeper than J:3 ar e to be sodded. 

SHOULDER AND SLOPE TREATMENT IN SAG VERTICAL CURVES 

TREATMENTS FOR PROTECTION FROM CONCENTRATED ROADWAY RUNOFF EROSION AND SHOULDER RAVELING 

2008 FOOT Design Standards 

PERMANENT EROSION CONTROL 

L88t 
Revision 

07/01/07 
Sheet No. 

2 of2 
Index No. 

104 



Less 

2'- 8 " see Pattern oertail TREATMENT 1 

~
r l" Drop - Off 

Than 3" Overlay 

r-----L..--..: BockfilUExcavoted Turf and Tops oil) 

- - - -~1-11--....J ----------.......... 
I Sod (A vg. Depth 1!/z" J 

I 
<Depending on asphalt overlay dep th may requir e 
trenching or bor row under sod to attain the 1" 

_____ _j drop at the edge o f pavement. ) 

COMPLETED SHOULDER 
CRITERIA FOR USING TREATMENT I 

Projec t_ __ 

......... 

• is resurfacing, widening and resurfacing or cons tr uction of 
shoulder pavemen t 

• is rural or is urban withou t curb and gutter 
Sod Blocks Shall Be 
Placed With Staggered 
Transverse Joints 

• resurfacing bwJd- up is 3 " or less 

Edge 

PLAN VIEW 

(Shoulder Width Plus 2 ' Min . ) 

Gen. No te No . 20) 

Varies, 2 ' Min . 

----_..t"=--_ I ~ ---
1 -~ 

:::,. 

Salvaged Turf And Topsoil 

------ - ....... 
Existing Turf And Topsoil To Be '-.... 
Excava ted And Replaced With Barrow '-.... 

-----~1------------~'~ .......... ~ .......... ~~ 

Topsoil 
For Drainage) 

SHOULDER OPTION I 

1" Drop - Off 

dge Of Any x1stmg 
Plus 2' Min.) 

Or New Pavement 2 ' - 8 " See Pattern Detail 

GENERAL NOTES PATTERN DETAIL 

E E · ~fr Width Called For I n The Plans (Shoulder Width 

,( Turf (See Gen No t e No. 2DJ 
3 " Or More Overlay t· 

// Sod (Avg. Dep th 1!/z "> 
1. Treatmen t I : 

A. If trenching under sod is necessary to achieve the required 1" drop - off, excavated turf and topsoil ore to be 
used f or filling voids and lo w are as at the edge of p avement or f or flushing along the edge of sod. Excess 
material to be uniformly distribu ted over the shoulder. 

B. Paym ent for sod, exca vation of tur f and topsoil an d for back fill of this mat erial under Treatment I is to be 
included in the con tract unit price for Performance Turf, SY. 

2 . Treatment JI: 

A. All borrow shall meet requiremen ts for a "Select" material in accordance wi th Index 505 and Section 12 0 
of the Standar d Specifications. 

B. Borrow may be used in lieu of excavated tur f and topsoil when economically feas ible, however the upper 6" 
shall meet the requirements of Section 162 "Finished Soil Layer " . There will be no additional paymen t for 
substitu ting borrow for excavated tur f and topsoil. 

C. When existing turf and topsoil do not meet the re quirements of Section 162 "Finished Soil L ayer" , provide 
additi ve materials as necessary in the upper 6 " to mee t the r equirements of Section 162. There will be n o 
additional payment f or additives. 

D. Pay ment for Treatment II will be under Finished Soil Loyer. Sod and other m aterials for turf establishment 
shall be paid for as Per formance Tur f, S Y. 

3 . Special attention is to be directed to the construction of the r equired 1" drop - off at the edge of pavement. 

4. Activities such as clear ing, grading, and excavatin g tha t will dis turb one or more acres of land require co veroge 
under the Gener ic Per mit for Stormwoter Discharge from L or ge and Small Construction Activities f r om the Flo r ida 
Departmen t o f En vironmental Protection, and implemen tation of appropri ate pollu tion prevention measures to 
minimize erosion and sedimenta tion and properly manage stormwater. 

5 . Turf Establishmen t :: 
A. Wildflo wers destr oyed by shoulder sodding and tur f operations are to be reestablished under the seeding r ates 

prescribed f or permanen t wildflower #2 Gr oup shown by table on Index 104. 

B. Al/turf establishment shall be performed m eeting the requirements of Section 570 o f the Standard Specifications. 

r--....;;.,.~-...... /\[; Turf 
Varies, 2' Min. 

------.t-=---1 -- ------
1 

Mix To Depth Indicated 

-----~ 
r-~~~----L--....:.I~n~Sip~e~c~i~fi:c~o~t1~o:n~s...:..D~r~P~la:n~s'.__ _____ ~~~~~~~ 

SHOULDER OPTION 2 

CRI TERIA FOR USING TREATMENT II 

Pr oj ect_ __ 
• is r esurfacing or constr uc tion of shoulder pavem ent 
• is r ural or is urban without c urb and gutter 
• resurfacing build- up is 3 " or more 

A SIMILN? TREA TMENT MAY BE USED FOR PROJECTS THAT REQUIRE SHOULDER WIDENING. 
DETAILS ARE TO BE SHOWN I N THE PL ANS. 
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As Required 
• Apprnach I engt~ I 

4 " Min . 

TRANSITION DETAIL 

~L 15'0r30' 
~ 1· ---·I 

Aggregate 
I 

Fil ter Fabric 

SECTION AA 

• 
I/ 

• 
• • l• • ~[!----~) · • l · • -

I l L!.. \ 
D- 1, 

To Be Stabilized As Required 
Based On Flow And Grade 

50 ' Std. 

Syn the tic Bales 

I 

I 

Construct Paved Turnout Undex No 515). I 
Moy Be Deleted If Approved By The Engineer. 

l 
I 

I 

I 

I 

I 

I 

_1_y 
I Pd Volume I s Below The Inlet 

Elevation Or The Outlet Eleva tion, 
Whiche ver Is Lower 

SECTION BB 

5' 

Aggregate 

I 

I 

I 

I 

I 
5' 1 

I 

I 

I 

I 

I 

Fil ter Fabric 

___-Existing Roadway 
Edge Of Pavemen t 

GENERAL NOTES 
J. A So1J Tracking Prevention Device <STPD) shall be constructed at 

locations designated by the engineer for points of egress from 
unstobilized areas of the project to public roads where off- site 
tracking of mud could occur. Traffic from unstobilized areas of 
the cons truc tion project shall be directed thru a STPD. Barriers, 
flogging, or other positive means shall be used as required ta limit 
and direct vehic ular egress across the STPD. 

2 . The Contractor may propose on alternative technique to minimize 
off- sit e t r acking of sediment. The alternative mus t be reviewed and 
approved by the Engineer prior to i t s use. 

3 . All materials spilled, dropped, or tracked on to public roods (including 
the STPD aggrega te and construction mud) shall be removed daily, or 
more frequently i f so dir ected by the Engineer. 

4 . Aggregates shall be as described in Section 901 excluding 901 - 2.3 . 
Aggregates shall be FOOT siz e #J . If this size is not av01!able, the 
next available smaller size aggregate may be substituted with the 
approval of the Engineer. Sizes containing exces sive small aggregate 
will track off the project and are unsuitable . 

5 . The sediment pit should provide a retention volume of 3600 cubic 
feet/ acre of surface area draining to the pit. 
When the STPD is isolated from other drainage areas, the following 
pit volumes w1J/ satisfy this requirement : 

15' x 50 '=100 ft. 3 30' x 50'=200 ft . 3 

As on option to the sediment pit, the width of the swale bottom con be 
increased to obtain the volume. When the sediment pit or swale volume 
has been reduced to one half, it shall be cleaned. When a swale is used, 
synthetic boles or s1Jt fence shall be placed along the entire length. 

6. The swale ditch draining the STPD shollhave a 0.02/. m inimum and 
o 1.0/. m aximum grade along the STPD and to the sediment pit. 

7. Mitered end sections ore not required when the sidedrain pipe 
satisfies the clear z one requirements. 

8 . The S TPD shall be maintained in o condition that will allow it to 
perform its function. To p r event off- sit e tracking, the STPD shall 
be rinsed (daily when in use ) to m o ve accumulated mud downward thru 
the stone. Additional s tabilization of the vehicular rou te leading to the 
STPD may be required to limit the mud tracked . 

9. A STPD shall be paid fo r under the con tr oc t unit price for Sor! Tracking 
Prevention Device, EA. The unit price shall constitute full compensation 
for construc tion, maintenance, replacement of ma terials, removal, and 
restoration of the area utilized for the STPD; including but not limited 
to excavation, gr ading, temporary pipe (including MES when required), 
fil ter fabric , aggregate, paved turnout (including asphalt and base 
c onstruction), dit ch stabiliza t ion, approach route s tabilization, sediment 
removal and disposal, water, r insing and cleaning of the STPD and 
cleaning of public roads, gras sing and sod. Synthetic Bole or B ale Type 
Barrier shall be paid for under the contract unit p r ice for Synthetic 
Boles, LF. Sil t fence shall be paid for under the contract unit pr ice for 
Staked Silt Fence, LF. 

Compacted Bock fill ~Zlli...ol!!!~,,-----Existinq Or Temporary 
Sidedrain Pipe 

10. The nominal size of a standard STPD is 15 ' x 50' unless otherwise 
shown in the p lans. If the volume of entering and exis ting vehicles 
warran t, a 30' width STPD may be used if approved by the Engineer. 
When a double width (30') STPD is used, the pay quantity shat/be 2 
for each location. 

RURAL CONNECTION 
DETAIL 
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STANDARD CRITERIA 
MIN MIN MIN. MIN. MIN. UV 

-1?\.. GRAB SEWN PUNCTURE TRAPEZOIDAL WIDE WIDTH RESISTANCE 
CLASS \ ,v APPLICA TIDN NDE1 PERMITTIVITY ADS TENSILE STRENGTH TEAR TENSILE (Min. Allowed) 

DESCRIPTION NO. SEC-! SIEVE# STRENGTH STRENGTH Time COMMENTS 
kN kN/m kN kN kN/m / (µ •• 

Woven Monofi!oment Geotextiles only (£/ongation (507! 
0-1 Revetment (Spec(a/J (See D-2) (See D-2) 1.40 1.26 0.50 0.50 50 500 Provide 12" thick bedding stone layer. 

Revetment (Standard) 
Woven Geotextiles only. No Slit Film Geo textiles allowed. 

/SOIL PASSING /SOIL PASSING Woven Woven Woven Woven Provide 12" thick bedding stone layer for revetment 
No. 200 SIEVE No. 200 SIEVE Mono filament Mono filament Mono filament Mono filament (standard). The bedding !ayer may be omitted if a 0-1 

Articulating Block :t ::f :t :t 
1.10 0.99 0.40 0.25 fabric is used with revetment (standard). 

D-2 (15/ 0.7 (]5/ 40 50 500 

Gabions 15/ to 50/ 0.2 15/ to 50/ 60 Other Geo textiles- Other Geo textiles Other Geotextiles· Other Geo textiles: J: J: J: ¥Bedding Stone not required for Articulating Block. 
281 )50/ 0.1 )50/ 70¥ 

Elongation Elongation -iongation Elongation 
(50/ 1.40 (50/ 1.20 (50/ 0.50 (50/ 0.50 J:For cohesive soils with a plasticity index )7, maximum 

Rock, Rubble, Broken Concrete 250/. 0.90 250/. 0.81 250/. 0.35 250/. 035 average role value for ADS is number 50 sieve. 

Under drain yyy 286 /SOIL PASSING / SOIL PASSING No woven slit film fabrics allowed. 

DRAINAGE French Drain 285 No. 200 SIEVE No. 200 SIEVE Elongation Elongation Elongation Elongation :tFor cohesive soils with a plasticity index >7, maximum 
(0) 0-3 Sheet Piling Filter <15/ <15/ 40 (50/ 1.10 (50/ 0.99 (50/ 0.40 50 500 average role value for ADS is number 50 sieve. 

0.5 (50/ 0.40¥¥ J: YRequired Trapezoidal tear for woven mono filament is 250. 
Filter Fabric Jacket (CulvertJ 280 15/ to 50/. 0.2 15/ to 50/ 60 250/. 0.70 250/. 0.63 250/. 0.25 250/. 0.25 

>50/ 0.1 >50/ 70¥ * J: *See Index No. 286 for the permittivity and ADS values of 
Concrete Pavement Subdrainage 287 the internal filter fabric of Type V Underdrain. 

0-4 Slope Pavement (Sond-CementJ 
0.5 40 0.80 0.72 0.22 0.155 50 500 Non-woven, needle-punch only. 

Ditch Pavement (Sond-CementJ 281 Elongation 250/. 
Mechanical Stabilized Retaining Wall 

0-5 
Cost-In-Place Retaining Wall 0.5 40 0.40 0.36 0.22 0.175 50 500 

0-6 
Slope Pavement (Concrete) Non-woven, needle-punch only. 
Ditch Pavement (Concrete) 281 

0.5 40 0.80 0.72 0.22 0.155 50 500 Elongation 250/. 

E-1 Staked Silt Fence 102 0.05 NA 0.40 0.36 NA 0.155 80 500 Min. Filtration Efficiency of 75/. & min. flow rote of 0.3 go!. 

E-2 Wind Screen 0.05 NA 0.40 0.36 NA NA 80 150 

E-3 Plastic Erosion Mat NA NA NA NA NA NA NA 2 x I 80 500 Use where design shear stress is :s:JOO Pa (Turf Reinforcement MotJ <Type 1) 
EROSION Plastic Erosion Mat 

<EJ E-4 (Turf Reinforcement MatJ (Type 2! NA NA NA NA NA NA NA 4 x 2 80 500 Use where design shear stress is :s:170 Po 

Plastic Erosion Mat 
NA E-5 (Turf Reinforcement MatJ <Type 3! 

NA NA NA NA NA NA 8 x 4 80 500 Use where design shear stress is :s:240 Pa 

(JJ Type refers to FOOT class and application. 

TABLE I GENERAL NOTES DESIGN NOTES 

Test Unit Test Method !. Specifications for geotextiles are in Section 985. Physical criteria for each 1. The Designer shall review this criteria and adjust the values as 

sec-1 
application is provided by this standard, in conjunction with those sections. necessary to satisfy project requirements. These adjustments shall be 

Permittivity ASTM-0-4491 called for in the plans or contained in the project special provisions. 
AOS mm ASTM-0-4 751 2. Al/values except ADS ore MINIMUM AVERAGE ROLL values in the weakest 
Elongation / ASTM-0-4632 principal direction. Values for ADS are MAXIMUM AVERAGE ROLL values. 2. UV Resistance: The value represents the pe1cent minimum textile 

Grab Tensile Strength kN ASTM-0-4632 strength retained <ASTM-D-4632) after weathering per ASTM-D-4355 
3. Test soil or fill material adjacent to the geotextile for gradation to select for the test period (hours). 

Wide With Tensile St1ength kN/m ASTM-0-4595 values for permittivity and ADS. 
Maximum Design Velocity M/sec See Design Note 3 3. Shear stress limits for plastic erosion mats determined by 30 minutes 

Sewn Strength kN/m ASTM-0-4884 4. Unless specifically restricted in COMMENTS column, any type of maten.a! sustained flow in unvegetated state as dete1mined by tests pe1fo1med 

Puncture kN ASTM-0-4833 meeting specification 985 may be used. by Utah State University, Texas Transportation Institute or an independent 

Trapezoidal Tear kN ASTM-0-4533 
testing laboratory approved by the State Drainage Engineer. 

5. Wide width tensile strength is expressed in units of measure of kN/m, 
Ultraviolet Resistance ;: Retained ASTM-0-4355 in machine direction and cross direction, as MD x CD. 

In Strength 

Filtration Efficiency / ASTM-0-5141 

Flow Rate L3 /min. ASTM-0-5141 

@ 
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f[_ Type A Or 8 Riserli 

f[_ Structure~ I 
2 Additional Bars A l !£ Type A Or B Riserl 1£ Type A Or B Riser l 9 - #4 Ties @ 12" Max . O. C. 

<See Section) 

@ 5" O. C. I ' 

Par allel Bars B 
(See Sec tion A - A 

NO TE: 

2- # 5 Hoop Bors lj:j:-i-i:Jt~:tJ:j:-lt~~a~.eJ:-f---- B ors A Short Way 
(2 Lop Splices Permitted)~ 1 (See Section B - B) 

Reference Axis '-..... v. ~ ~ 2 Additional Bars B 
ti' structure Bo ttom~- "(''r 3 '- 6 " ~ / 'I'.. f © 5" Max. 0 . C. Eoc 

I +- 12" I Side Of Opening 

#5 Hoop Bar 

_J h k 

B -l ~~ ~ r:~A,/ btt-tt--t-t-H;-,tlf-
Re ference Axis , ~-' t ~ 
1£ Struc lure Bottom 

Corner Fillet / 1 

(See Note 10) __./ ::~~;;'-;=:1;-i;::+;~~;;;;;:;;;;;:;-;::;_J~ 
I 

#4 Hoop Bar 

2 Addition al Bors ~ 

2 Additional Bors 
© 5 " Max . 0 . C. E 
Side Of Opening 

B 
h 

~ 
Bar s B Long 

I 

I I 

'I 
I 

[/ './ 

Way A @ 5 " O. C. 
Bor s B Long Woy 
<See Section B - BJ -<See Section B BJ 

~-,- I 
I 

I 

I~ I · ei ·:iiir\~ 
I \!' B ,, \1 

0 -
L ")/ I /I 

.... IH 

,~ /Reference Axis 
.!!..}____/ 1£ Structure Bottom 

~ I I 
-'-1- 1-J 

I I 

#4 Hoop Bar 
(J L op Splice Perm it ted) 

~2 Additional Bar s A 
- " @ 5 O. C. 

#5 Peripheral 
Reinfor cement 

1'- 6" 

Mox. 

Rotate #4 Bors 
As Required To 
Maintain Cover PLAN VIEW 

Ties @ 12" 0 . C. No t Applic able For Ty p e A, B, C, D & £ Ditch 
Bottom Inlets Or Type S & V Gutter I nlets. 
See I ndex Nos. 22 0, 221, 230, 231 & 232 . SQUARE OPENING WITH CORNER FILLETS ROUND RISER OPENING 

TOP SLAB REINFORCING STEEL DIAGRAM 
(Al TERNA TE AJ 

....,_ 
~ 
S: 

Qo 
0 J::: 
h. (/) 

'--~ Qj 
Qj (IJ 

~ Q: 
Cs "I: 

Qj a, Q 

·~ ~ Q:: ..__. 

E 
..2 
Cl 

a:.:i 
Qj 

'--
.2 
(J 
::i 
.b 
(/) 

Q 
Cl 
I-. :;::: 
Qj Q 
(J Qj 

~ Cl 
Qj 

'-- -Q Qj 

~ "-
Qj 

Q:: 

Top 
Bar s 

Bars 

2 " Cl. 
(See Note 9!.

1 

tl 

Sia~ r-
3 ' - 6 " Or 

4' - 0 " 

#4 © 12" BW <CIPU 
See Table 1 for 
Precas t 

"r (IJ !"-.._ 
Qj 

~ Qj 
-'-< ~ 
(J -Q 

· - 0 ~I-. 
Qj 

-Q Qj 

-2 (/) 

~~:;;!.;;.:!.IL __ -b~L Ex tra #4 's At E 
Opening (2 Above ..2 
@ 3 " Min. Spacing ciS 
& 1 Each Side) 

#4 © 12 " BW 
(CIPL 10 ' Dia .J 
See Table 1 for 
Precast & 10' Dia. 

(/) ..__. 

VJ i:::: VJ 
Qj 
c: .!!! -'<: -Q .':;l tl 

f': I-. 

Qj 
-Q Qj 

tl 
VJ 

(/) .__ 

t2 

Bors A Bors B 
Bottom Slab 

:tNO TE: 
When the inside diameter of a r ound s tructure is 
not m ore than 1' - 6" larger than the opening in th e 
riser or top slab , the top of the s truc ture or r iser shall 
be cons tructed according to the "Spec ial Top Slab " 
details on this sheet. 

SECTION A-A 

f AL TERNA TE AJ 

:S 
g-
Cl 
-Q 
0 
Vi 

E 
..2 ...., 
a 

a:.:i 
Qj 
(J 
~ 
Qj 

'--
~ 
Qj 

Q:: 

VJ 
VJ 
Qj 

~ 
-'-< 
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tl 

Vi 
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Cl 
I-. 

Qj 
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~ 

....,_ 
lO 

.!!! 
-Q 
tl 

I-. 

Qj 
Qj 

U] ..__. 

:;::: 
Q 
Qj 

Cl 
-Q 
Cl 
Vi 

\.0 
~ 
.(l 
Cl 
I-. 

Qj 
Qj 

~ 

TOP SLAB REINFORCING STEEL DIAGRAM 
f AL TERNA TE BJ 

3 " Cf. 

Top Slab 

Bars A 

Bars 

3 ' - 6 " 

t 
1 

<Ty pe AJ or 
ft <Type BJ 

r-----'-Horiz~ Waif Reinf. 
<See Table BJ 

#4 © 12 " Ctrs. 
( Vertical Bars) 

-t--tt:.l--- Verticaf Waif Reinf. 
(See Table BJ 

Bottom Slab 

NOTE: 
Provide one ex tra #4 bar rein forcemen t each side o f each op ening 
and two ex tra #4 bar s of 3 " min . spacing abo ve each opening. 

SECTION 8-8 

(Al TERNATE BJ 

Constr uction Join t 
Permit ted. See I ndex 
No . 201 for Op tional 
Construction Join ts . 

Bend Bars As Required 

SECTION C-C 

SPECIAL TOP SLAB¥ 

to Main tain Co ver 2 " Clear 

Top 

NOTE: 
See Index No. 2 01 

100 
Draft 

Shee t 3 of 5 For Option al 
Construction Join ts 

Bottom Sl ab Reinforcing 

Rebar Straight End Embedmen t 
4 " Min . Beyond Inside Face o f 
Structure Wall For Alf Bar Sizes Ex tend Top and Bottom Slobs 

To Achieve Minim um Rebar 
Em bedm ent Beyond Ins ide Face 

TYPICAL SLAB TO WALL DETAILS 
FOR PRECAST STRUCTURES 
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Type 

p 
p 

J 

J 
J 

J 
J 

J 

ROUND STRUCTURE BOTTOMS 
(Al TERNATE AJ & ROUND RISERS-TABLE 1 

Wall Thickness (t 1 & t 2 ) and Vertical & Horizon tal Areas of Reinfor cemen t (A SJ 

Precast Items 
Cast - In - Place Items 

Structure Class II Concrete Class II Concrete 
/ Riser ti t2 As ti tz As 
Diameter 

Riser Bottom Riser Bottom 
(feet) (m cnes) uncnes ; (in. 2 /fU (inches) (inches) (in. 2 / ft .J 

3 '-6 " 6 8 0.20 6 8 0 .20 
4'- 0" 6 8 0.20 6 8 0 .20 
5'-0" - 8 0.20 - 8 0.20 

6 '-0" - 8 0.20 - 8 0.20 

7'- 0" - 8 0.20 - 8 0.20 
8'-0 " - 8 0.20 - 8 0 .24 

10'- 0" - 10 0.40## - 10 0.40## 

12'- 0" - JO 0.40## - 12 0.40## 

TABL£ 1 NOffS: 
# #Pr ovide 0 .20 eq. in. 2 / ft. a t each face, 12" max. bar spacing. 
:t :tModified minimum wall thickness. 
:t :t :tMin. total circumferential rein forcemen t for continuous steel hoops : 

ASTM 

11 or 12 

(in ches) 

4 :t :t 

5:t:t 
6:t:t 

6 
7 
8 
10 
12 

C418 

A2 :t :t :t 

<in. 2 1 fu 

0.105 

0.120 
0.150 

0.180 
0.210 
0.240 

0 .300 
0.360 

A2 = 0. 50 sq. in. fo r riser section height equal or less than 2 ' - 0" (2 hoop min. J 
A2 =0. 75 sq. in . fo r riser section height more than 2 '-0" up to 4 ' - 0" (3 ho op min. ) 

Areas o f reinforc ing for precast items are b ased an Grode 60 r einforcing; 
No reduction in the area o f rein forcement is allowed f or welded wir e f abric in Table J; 
Area o f ver tical reinforcing may be re duced in accordance with ASTM C4 78. 

SQUARE & RECTANGULAR STRUCTURES 
f AL TERNA TE BJ - TABLE 2 

Woll Max. 
Woll Thickness ( f:,) 

Length Dep th CJPL Precast Type (feetJ ( fe et) (in.) (in. ) 

6 Riser 
p ~3'-6" 4 0 8 Bottom 6 

J 4' - 0" 4 0 8 6 
J 5 '- 0 " 22 - 6 
J 6 '- 0 " 15 - 6 
J 5 '- 0 " to 9'- 0" 4 0 8 8 
J 10'-0" 26 8 8 

J ;,,J0 ' - 0" 40 JO JO 

TABLE 2 NOTES: 
See Tobie 8 for Reinforcing Schedule. 

GENERAL NOTES 
1. Standard structure bottoms 4 ' - 0" diameter and smaller (Af t. AJ and 3 ' - 6 " square <Al t . BJ ore designa ted Type P. 

Larger s tondord structure bottoms are designated Type J. Ris ers are per mi tted for all structures. Round risers are 
designated Type A, square risers are designated Type 8 . 

2 . Walls o f circular s tructures (Alt. AJ cons tructed in p lace may be of brick or rein forc ed concre te. Precast and 
rectangular s tructures (Alt . BJ shall be constructed of re inforced concrete only . 

3 . Woll thickness and reinforcement ore for either rein for ced c ost - in - place or precost concrete units except tha t 
precos t circular units may be furnished with walls in accordance with AS TM C418 (se e m odified wall 
thicknesses in Table ])_ 

4 . Top and bottom slab thickness and reinfor cement are for precost and cost - in - p lace construction. All concrete 
shall be of Cl ass II concr ete, except use Class IV concr ete when shown in the Plans, f or special applications of 
str uctures located in extremely aggressive environments. Concrete os specif ied in ASTM C4 78 (4000 psi) may 
be used in lieu of Class II concrete for precast i tems manufactured in accordance with Specifications Section 4 49. 

5 . Al/ reinforcem ent shown is ASTM A615/A615M Grode 60 steel, deformed bar. Equivalen t area Grade 40 steel 
or equivalent area ASTM A185 (sm ooth) or ASTM A497 <deformed) welde d wire fabric may be s ubstitute d according 
to I ndex No . 201, unless o therwise noted. 

6. Alt. A or Alt. B structure bottoms may be used in conjunction with curb inlet tops Typ es 1, 2 , 3, 4 , 5, 6, 9, and 10, 
and any manhole or junction box unless otherwise shown in the p lans or other standard drawings. Al t . B struc ture 
bo ttoms may b e used in conjunction with curb inle t Types 1 & 8, or any ditch bo ttom inle t unless otherwise shown 
in the p lans or other standar d drawings. 

7. Rectangular structures may be rotated as directed by the Engineer in order to facilitate c onnections between the 
structure walls and s torm sewer pipes. 

8. Except when AC! hooks ore specifically require d, rein forcemen t in top and bottom slob sh all be straight embedmen t. 

9. All reinforcemen t must ha ve 2 " minimum co ver except for 3' - 6 " diameter prec ast circular units manufactured 
under ASTM C478, keyed cons truction joints, and pipe openin gs must al/ hove JYz " minimum co ver, unless 
otherwise shown. Additional bors used to restrain hole formers for precost structur es may be left flush wi th the 
hole sur face. Cut or bend reinfor c ement at pipe openings to maintain cover. Exposed ends of reinforcing al precas t 
pipe openings and grouted joints must be remo ved to 1" below the concrete surface and sealed with a Type F 
epoxy in accordance wi th Specification Section 926. Horizontal s teel in rectangular structures shall be lopped a 
minimum of 30 bar diameters or by s tandard hooks at corners. 

10. The corner f illets shown are necess ar y for rec tongulor structures used wi th cir cular r isers and inlet throats and 
when used on skew with rectangular risers, inlets and inlet throats. Fille ts will b e requir ed in the top slob o f the 
Al t . A struc ture bottoms when used wi th the Alt. B risers. Each ft//et shall be reinforced with two # 5 bars. 

11. I nlet walls, throats, risers or manh ole tops shall be secured to structures as shown on Index No. 201 <Sheet 3 of 5J 
Op t ion al Cons tructi on Joints. 

12 . Structures wi th depths over 14 ' below the mean high water table are to be checked for flotation by the designer 
of the dr ainage project. 

13. Units larger than specified s tandards may be substituted at the con tractor 's op tion when these units will n o I 
cause or increase the severity o f utility conflicts . Such lar ger units shall be furnished at no additional cost to the 
Departmen t. Larger Alt. A units cannot replace Alt. B units without appr oval of the Engineer. This note applies 
to this Index only. 

14. For manhole and junction box tops, fo r frames and covers, and, for supplementar y details see Index No. 201 . 

15. Type J structure bottoms must have a minimum 6 ' - 0 " wall heigh t when possible, for maintenance access. 
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TABLE 3-MINIMUM STRUCTURE 
SIZES FOR SINGLE PIPE CONNECTION 

PER SIDE 
RECTANGULAR ROUND 

Side Dimension (LJ Dwmeter (0) 

PIPE Single Pipe Note Single Pipe 2 to 4 

SIZE Per Side Number or Pipes 
8=180° B=90° 

18" 3 ' - 6" 3'- 6" 4 ' - 0" 
24 11 3'- 6" 3 ' - 6" 5'- 0" 
30" 3 ' - 6"/ 4'-0" 2 4 '- 0 " 6 '- 0" 
36" 4 '- 0"/ 5 ' - 0" 3 5'- 0 " 7'- 0" 
42" 5 '- 0" 6'- 0" 7 '- 0" 
48" 6'- 0" 6' - 0 " 8' - 0" 
54" 6'- 0" 7 '- 0" 10'- 0 " 
60" 7 '-0" 7'- 0 " 10'- 0 " 
66" 7'- 0"/8 ' - 0" 4 8 ' - 0" 12 '- 0 " 
72/J 8 ' - 0 " 8 ' - 0" 12 '- 0 11 

78" 9 '-0" 10'- 0" 12'- 0" 
84" 9' - 0" 12'- 0" N/A 

TABLE 3 NOTES: 
1. For Round Structures sizes with variable angles 

between pipes and variable p ipe sizes, refer to the 
FOOT Storm Drain Handbook. 

2. For 3 ' - 6" Precast Square Structure Bottoms, 30" 
Pipes with s imilar in vert elevations are not permitted 
in adjacent walls . Use 4 ' - 0 " Side Dimensions when 
30" pipe openings are required on adjacent walls and 
the difference in flaw lines is less than 3 ' - 0". 

3 . For 4 '- 0 " Precast Square Structur e Bottoms, 36" 
Pipes wi th s imilar in ver t elevations or e not permitted 
in adjacent walls . Use 5 ' - 0" Side Dimensions when 
36" pipe openings are required on adjacent walls and 
the difference in f low lines is less than 3 ' - 0 " . 

4. For 7'- 0" Pr ecas t Square Structure Bottoms, 66" 
Pipes with s imilar in vert el evations or e not permitted 
in adjacent walls. Use 8' - 0" Side Dimensions when 
66" pipe openings ore required an adjacent walls and 
the difference in f low lines is less than 4 '- 0 ". 

TABLE 4-MINIMUM SIZES FOR MULTIPLE 
PARALLEL PIPE CONNECTIONS FOR 

RECTANGULAR STRUCTURE BOTTOMS 
PIPE MINIMUM WAL L LENGTH (LJ FOR 

PIPE SPACING NUMBER OF PARALLEL PIPES 
SIZE (<:;) 2 3 4 
18" 2 '- 10 11 6'- 0" 8'-6" 11'-0" 
24 11 3 ' - 5" 6'-6 " 10'- 0 " 13 '- 6" 
30 " 4' -3 " 8'- 0" 12 1- 6 " 16'- 6" 
36" 5 ' - 1' 9'- 6" 14 ' - 6 " 19'- 6" 
42 11 

6 '-0" 11'- 0" 17'- 0" -

48" 6 ' - 9" 12 1- 6 1 1 19 ' - 0" -

54" 7' - 8" 14 '- 0" - -

60 " 8 ' - 6" 15'-0" - -

66" 9 ' - 0" 16'-6 " - -

72" 10 ' - 0" 18' - 0 " - -

78" 10 ' - 9" 19 ' - 0 " - -

84 " 11 '- 8" 2 0' - 6}/ - -

TABLE 4 NOTES: 
1. Minimum wall lengths based on precos t struc tur es, us ing 

concrete p ipe wi th maximum skew angles per Table 5 . 

2 . Wall lengths exceeding 20'- 0" require special designs . 

Horizontal Wall 
Reinforcing (Vertical 
Wall Rein far c ing Nat 
Shawn For Clarify) 

Double L ayer Horiz. Waif 
Reinf. (Vertical WallReinf. 
Not Shown For Clarity) 

Provide Extra Rein f. 
Ea. Side Of Opening 
(See Note 
Section B - B 
Sheet 1 of 5) 

\.._ 

<:J 
([) 

G 

C\J 

Structure Woll Provide Extr a Reinforcing 
Each Side Of Opening (See 
No te Section B-BJ 

\.._ 
0 

z3 
C\J 

q; 
."2 
(/) 

§ 

1 • (Pipe 

I 

q; 
."2 
.."! 
::i 
CJ 
'--

s 

TABLE 5 - MAXIMUM PIPE SKEW FOR 
PRECAST ROUND OPENINGS 

WALL 
THICKNESS 

8 " 
6 " 

TABLE 5 NO TES: 
Th ese values are based on 2 " clearance for precast struc tures. 
Larger skews ore possible for Cast-Jn - Place Structures or 
elliptic al pipe openings when appro ved by the En gineer. 

MAXIMUM PIPE SKEW FOR PRECAST ROUND OPENINGS 
PLAN VIEW 

\.._ 

0 
([) 

Structure Wo11G 

"' 
L 

(Minimum WallL 

'"" <lJ 

~ 
(/) 

~ -..... 

Single Layer Hanz. Wall 
Rein f. (Vertical Wall Reinf. 
Not Shown For Clarity) 

Typical L ap Splice (20 Bar Diameter For 
Deformed Wire Or Bar, But Not L ess Than 
Vertical Wire Spacing Plus 2" For WWF 
Or 40 Bar Diame ters For Smooth Wire } 

Spacing} ·1 I - Extra # 4 Bar 
Each Side Of Opening 
(See Section A- A) 

Masonry Seal for 
Precost Structures 
(Typ .J 

. -gij ~ ', ' <:: 
' \ <lJ ,._ 

l\l " \ & . , Cl 
- - 10-r -- - ~--+ - ~ t:i 

i.// , I 8 ([) 
2~~'--~ ·~ 

~ fi. Pipe___...---; I ,~~ 
I :::.:f ::.>1 ~'0 Partial Plan Par tial Plan 

Wouble Layer Woll Rein f . } (Single Layer Wa/I Reinf. ) Precost Openmg 

Pipe O.D. + 6" 

MULTIPLE PARALLEL PIPE CONNECTIONS DETAIL 
PLAN VIEW 

PRECAST ROUND STRUCTURES WITH 
MULTIPLE PIPE CONNECTIONS 

STRUCTURE SIZES FOR PIPE CONNECTIONS 
1--~~~~~~~~~~~2~00~8~F_D_O_T~D_e_si~g_n_S_ta_n_d_a_rd~s~~~~~~~~~~~~~!~n 
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SLAB DESIGNS - SQUARE NJD RECTNJGULAR STRUCTURES <TABLE 6) SLAB DESIGNS - ROUND 
<ALL SLABS 8" THICK EXCEPT AS NOTED - REINFORCING PARALLEL TO SHORT WAY NJD LONG WAYJ STRUCTURES <TABLE 7) 

SHORT-WAY LONG-WAY SHORT-WAY LONG-WAY SHORT-WAY LONG-WAY SLAB SLAB RE INF. 
SLAB SCHEDULE SLAB SCHEDULE SLAB SCHEDULE SLAB SCHEDULE SLAB SCHEDULE SLAB SCHEDULE DEPTH THICKNESS (2-WAY) 

DEPTH (Bars AJ DEPTH (Bors BJ DEPTH (Bars AJ DEPTH <Bars BJ DEPTH <Bars AJ DEPTH <Bars BJ SCHEDULE 

SIZE: 3'-6" x UNLIMITED SIZE: 6' x 6 1 SIZE: 8' x 8' SIZE: 3'-6" DIAMETER 
20.5' < 8 ' 810 20.5 ' < 24' 810 20.5 ' < 13' C6.5 20.5' <JO' C3.5 20.5' < 10' 07 20.5' < 9 ' 04 .5 2'- 15' 6 " Precast C6.5 
8' < 13 ' 85.5 24 '- 40 ' 85.5 13' < 23' 07 10' < 18 ' 04.5 10 ' < 19' E5 9' < 13' E5 0.5 ' < 30 ' 8 " A6 
13 '(31' C6.5 23'- 40' E5 18' < 27' E5 19'- 30' F5 13' < 18 ' F5 30'- 40' 8" 85.5 
31' - 40' 0 7 27' < 33' E3 18' < 23' F3.5 SIZE: 4 '-0 II DIAMETER 

33'- 40 ' F5 23'- 30' G3.5 8" 20.5 ' < 19 ' A6 
SIZE: 4' x UNLIMITED 19 ' < 30' 8" 85.5 

20.5 ' < 7 ' 85.5 20.5' < 15' 810 SIZE: 6' x 7' SIZE: 8' x 9' 30' - 40' 8 " C6.5 
7' < 19' C6.5 15' < 29 ' 85.5 20.5 ' < 8' C6.5 20.5 ' < 8 ' C6.5 20.5' < 8' 07 20.5' < 7' 07 SIZE: 5'-0" DIAMETER 
19'< 31' 07 29'- 40 ' C6.5 8 ' < 16' 07 8 ' < 12' C3.5 8 ' < 14' £5 7 ' < 9 ' 04 .5 2 0 .5 ' < 15 ' 31' - 40' £5 16 ' < 2 8' 12'< 21' D4.5 14' < 23 ' 9' < 15 ' E3 8" 85.5 

E5 F5 15' < 26' 28'- 40' F5 21 ' < 28' £5 23'-31 ' 15' < 20' F5 8" C6.5 
G3.5 2 6 ' < 35' 28 ' < 35 ' £3 20' < 23' F3.5 8" 07 

SIZE: 5' x 5' 35' - 4 0' 8 " 04.5 35 ' - 40 ' F5 23 '- 31 ' GJ.5 20.5 ' < 3 ' C6.5 20.5' < 3 ' C6.5 SIZE: 6'-0" DIAMETER 
3 ' < 7 ' 85.5 3 ' < 13' C6.5 SIZE: 6 1 x 8' SIZE: 9' x 9' 

20.5 ' < 9' 7 1 
( 22 1 C6.5 13' < 22' 07 2:0.5 ' < 6 1 C6.5 20.5 ' ( 6 ' 20.5 ' < 8 ' 07 20.5 ' < 7 ' 8 " 85.5 

85.5 04 9' < 15' C6.5 22 1 
( 29' 07 22' < 29 1 04.5 6 ' < 13' 07 6 ' < 11 ' 8 ' < 14 ' E5 7' < 10' 8 " 

C6.5 E5 15' < 22 ' C3. 5 29'- 40' E5 29' - 40' E5 13' < 22 ' £5 11 ' < 17' F5 JO ' ( 17' 8 " 
C3.5 14 ' < 22' F3.5 22' < 30' 04.5 

22' < 35' F5 17' ( 22 ' 17'(22' 8 " 
SIZE: 5' x 6' D4.5 G3.5 30'- 40' 8 " £5 

35' - 40' G5 22 ' < 32' £5 20.5 ' < 12 ' C6.5 20.5' < 3' C6.5 SIZE: 9'x9'x10" SLAB THICKNESS 
32 '- 40 ' SIZE: 7'-0" DIAMETER 

12' < 26' 07 3 ' < 9' 85.5 £3 
2 2 ' < 36 ' F5 22' < 31 ' F3.5 20.5' < 8 ' 8" C3.5 26'- 40' £5 9'( 23' C3.5 SIZE: 6' x 9' 36' - 4 0 ' G5 31'- 40 ' G3.5 8' < 16' 8" 04 .5 23' < 35 ' 04.5 07 20.5 ' < 8' 2 0.5' < 8 ' 85.5 SIZE: 10'x10'x10" SLAB THICKNESS 16' < 23' 8" E5 

35'- 40' E5 8' < 14' £5 8' < 14 ' C6.5 23' < 2 7 ' 8" E3 
F5 20.5 ' < 7' C6.5 0.5 ' < 6' C6.5 

SIZE: 5' x 7' 14' < 2 4' 14 ' < 21' C3.5 
7' < 10' 07 6 1 < 9 ' 0 4 .5 27'- 40' 8" F3.5 

24 ' - 34 ' G5 21' < 25 ' D4.5 20.5' < 10' C6.5 20.5' < JO' 85.5 JO ' ( 18' E5 9' < 15' £5 SIZE: 8'-0" DIAMETER 
10' < 20 ' 07 JO'( 31 ' C3.5 25 '- 34 ' £5 18 ' < 27' F5 15' < 22' F5 
20 ' < 34 ' £5 31'-40 ' 04.5 27'- 32' G5 22 1- 32 1 G3.5 

20.5' < 10 ' 8" 04.5 
£5 34 ' - 40' F5 SIZE: 6' x UNLIMITED 10' < 16 ' 8" 

SIZE: 12'x12'x12" SLAB THICKNESS 
20.5 ' < 8' 07 85.5 

16' < 19' 8" E3 
20.5' < 8 ' 

20.5' < 10' 0 7 19' < 29 ' 8" F3.5 
E5 C6.5 07 2 0.5' < 8 ' 

SIZE: 5' x 8' 8 ' < 14 ' 8 ' < 14 ' 
£5 29 '- 40' JO" F5 10' < 16' E5 8' < 14' 

20.5 ' < 7' C6.5 20.5' < 8' 810 14' < 24 ' F5 14 ' < 21 ' C3.5 
F5 

24 '- 34 ' G5 21 ' < 25 ' U4.ti 16' < 25' F5 14 ' < 22 ' SIZE: 10'-0" DIAMETER 
7' < 13' 07 8' < 17' 85.5 25'- 35' G5 22' < 30' G5 

25 '- 34 ' tt; 20.5 ' < 12' 10" 04.5 
13'( 24' E5 17'<25' C6.5 30 '- 35 ' H4 12' < 20' 10" E5 
24'- 40' F5 25 '- 40' C3.5 

SIZE: 7' x 7' 20' < 28' 10" F5 
28' - 40' 10" G3.5 

SIZE: 5' x 9' 20.5' < 8 ' C6.5 2 0.5' < 4 ' C6.5 

20.5 ' < 8' C6.5 20.5 1 < 14 ' 810 8' < 15' D7 4' < 7' C3.5 SIZE: 12'-0" DIAMETER 
20.5' < 8 ' 10" 04.5 

8 ' < 14' 07 14 ' < 24' 85.5 15' < 26' £5 7' < 11' 04.5 
8'( 13' 10" E5 

14 ' < 25 ' E5 24' < 34 ' C6.5 26' - 40' F5 11' < 22' £3 
13' < 18 ' 10" F5 25 '- 40' F5 3 4' - 40' C3.5 22' < 32' F3.5 
18' < 26' 10" G3.5 -5::'. - 4U G3.5 
26 '- 40' 1211 G3.5 SIZE: 7' x 8' SLAB AND WALL DESIGN TABLE NOTES SIZE: 5' x UNLIMITED 

20.5' < 8' C6.5 20.5 ' < 14' 810 20.5' < 5' (,6 .5 20.5 ' < 5' C6.5 1. Size is the inside dimension(s) o f a structure. 7. Wal/ lengths exceeding 6 '- 0 " r equire t wo layer s o f re in forcing 

8 ' < 14' 07 14 ' < 24 ' 85.5 5' < 11 ' n1 5' < 8 ' C3.5 (See Tobie 8) with 2 " o f co ver fr om the horizontal bars to the inside 

14 ' < 25 ' E5 2 4' < 34' C6.5 11' < 19' £ 5 8' < 13 ' D4.5 2 . Slab reinforcement is appropriate for top, intermediate, and outside faces for each layer . 

25'- 40' F5 34' - 40' C3.5 19' < 30 ' F5 13' < 22' £3 and bottom slobs. 
30' - 40 ' G5 22' < 30' F3.5 8 . Wall lengths exceeding the dimensions or depths shown in Table 8, 

30 ' - 40 ' G3.5 3 . Bo t tom Slabs for p r ecas t 3' - 6" x 3'-6" re c tangular or 12 '- 0 " diame ter require a special design. 

SIZE: 7' x 9' structures at 15 ' depth or less, m ay be 6" thick. 
9. Woll thickness and r einforcing for rectangular structures is the same 

20.5' < 9' 07 20.5' < 7' C6.5 4. Slab depth is measured fr om f inished grade to top of slab. for both long and short sides. 
9 ' < 15' E5 7' < 10' C3.5 
15 ' < 25' F5 10' < 14' 04.5 5 . Wall depth is measured to the top of the bottom slob for JO. Reinforcing s chedules with larger areas of s teel may be substituted 
25 ' - 34 ' G5 14' < 21' £5 boxes and to the top of the in termedia te slab f or r isers. for schedules with smaller bar or wire spacing, except that Schedule 

2 1' ( 29 ' F5 810 may no t be substituted for Schedule A6. 
2 9 ' - 34' F3.5 6. Wal/ heigh t is the distance between top of lower slab to 

bottom of upper slab. Maximum wall height is 12' for wall 
lengths exceeding 5 ', or 10' for wall/engths exceeding 12 '. 

·~ 
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WALL DESIGNS - RECTANGULAR STRUCTURES <TABLE BJ 

VERTICAL HORIZONTAL 
(/) 

~ REINFORCING REINFORCING 
~ 

WALL WALL 
-.J (.) 

~ 5: 
DEPTH SCHEDULE DEPTH SCHEDULE :S::h 

SIZE: 3'-6" & RISERS 
:.J.17'-40' A12 d .17' < 10' BlO 6 "/8" 

10 ' < 18 ' B5.5 6 "/8" 
18 ' < 29 ' C6.5 6 " /8 " 
29'-40' C3.5 6"18" 

SIZE: 4'-0" 
21.17'- 40 ' A12 21 .17' < 6 ' 810 6 " /8 11 

6' < 10' 85.5 6"/ 8 " 
JO'< 20' C6.5 6"18" 
20' < 28' C3.5 6"18" 
28'-40' 04.5 6"18" 

SIZE: 5'-0" 
21.17'- 40 ' A12 ;;>J .17' < 5' B5.5 6 "18" 

5' < 9' C6.5 6 "/8" 

9 ' < 15' C3.5 6 " /8" 
15' < 22 ' 04 .5 6"/ 8" 
22'-40 1 E3 8" 

SIZE: 6 1-0 11 

:.J. J 7' < 26' AJ2 :<:J.17' < 9 ' C3.5 6"/8" 
9' < 15' 04.5 6 11/8 11 

15' < 26' £3 8" 
'nside Outside Inside"{Jutside 

26' - 40' A12 A12 26'-40' 07 07 8" 

SIZE: 7'-0" 
Inside Outside Tnside Outside 

21.1 7' < 25' A12 A12 21.17' < 7' BIO 810 8 " 
25' - 40' BIO 810 7' < 10' B5.5 85.5 8 " 

JO' < 20' C6.5 C6.5 8 " 
20' < 30' 07 07 8 " 
30'- 40' E5 E5 8 " 

SIZE: 8 1-0" 
Inside Outside Tnside Outside 

21.17' ( 20' A12 A12 2) .17' < 6 ' 85.5 B5.5 8" 
20' - 40 ' C6.5 C6.5 6' < 13 ' C6.5 C6.5 8" 

J3' < 2 2' 0 7 07 8" 
22 ' < 31' E5 E5 8" 
3 1'- 40' F5 F5 8" 

VERTICAL HORIZONTAL 
(/) 

REINFORCING SCHEDULE 
REINFORCING REINFORCING ~ 

~ 
WALL 

DEPTH 

:.J .17' < J2' 
12' < 28 ' 
28' - 40' 

d .17' < 10' 
10 ' ( 2 1' 
21 ' < 26' 
26'-40 ' 

::>J .17' < 10' 
JO ' ( 21 ' 
21' - 40 ' 

:<:J .17' < 10' 
JO ' ( 17' 

17' - 30' 

WALL 
-.J (_) 

GRADE 60 BARS OR 65 KS! & 
70 KSI WELDED WIRE FABRIC 

'SCHEDULE DEPTH SCHEDULE 
~:t :s:: h MAXIMUM SPACING SCHEDULE GRADE 60,___-~----------1 

SIZE: 9'-0" 
Inside Outside 'nside 

A12 Al2 :.1 .17' < 8 ' C6.5 
C6.5 C6.5 8' < 15' 07 
07 D7 15 ' < 23' [5 

23'- 40 ' F5 

SIZE: 10'-0 11 

Inside Outside 'nside 
810 BlO 21.17'< 10 ' 07 
C6.5 C6.5 10'<17' E5 
07 07 17 ' < 26' F5 
C6.5 C6.5 26 '-40 ' F5 

SIZE: 12'-0" 
Inside Outside 'nside 
810 810 ::>J.17' <JO' 07 
C6.5 C6.5 JO ' < 17' E5 
07 07 17 ' < 26' F5 

26'- 40' G5 

SIZE: 20'-0" 
Inside Outside 'nside 
C6.5 C6.5 21.17') 10' £5 
07 07 JU'(]/ ' F5 
E5 £5 17' - 30' G5 

Outside 
C6.5 8" 
07 8" 
[5 8" 
F5 8" 

Outside 
07 8" 
E5 8" 
F5 8 " 
F5 JO" 

Outside 
07 JO" 
E5 10" 
F5 10" 
G5 10" 

Outside 
£5 10" 
F5 10" 
G5 JO" 

AREA 
an. 2 /ft.J 

GR 60 WWF EQUIV. AREA$ 

BARS 65 KSI 70 KSI 

A12 0.20 8" 8" 
A6 0 .20 6" 5" 

BlO 0 .24 10" 8" 
B5.5 0.24 5!/z" 5" 4" 
C6.5 0.37 6Yz" 6" 5 " 
C3.5 0.37 3 " 
07 0 .53 7" 6" 5 " 

04 .5 0.53 4" 
£5 0.73 5 " 4 " 4" 

£3 0.73 3 " 3" 3 " 

F5 1.06 5" 4" 4" 

F3.5 1.06 33;2" 3" 3" 

G5 1.45 5 " 4" 4" 
G3.5 1.45 3" 3" 
H4 1.75 4 " 3" 3" 

:tEquivolent Area Welded Wire Fabric may be subs t itu ted 
in accordance with Index No . 201, Sheet 4. 

Op tion 2 . Lop Splice : 
Option 1. Lap Splice : With Standard 90° Hooks 
At Quarter Point (30 Bar At Corners (8" For #4 's, 
Diameters Or Ver t ical Wire JO" For #5's J2" #6 's) 
Spoc,ng Pio> 2" roe WWrh .

1 
J\ 

:1 I 1: 7 7. • I :i \ 
Structure Wall---- ' I I 

L/4 ~i L ap Sp lice t 
~ .. 

L ~ - Single Layer 
---~ ... _~, . Woll Reinforcin g 

(Wal/ Length) _ ~N 
2 11 Clear 3 " Clear 

~~-,---lf--

routside) I • 2" Clear (Typ . ) ~-
~ Unside) 1 Double Loyer 1 .. 1 ___ _ 

Op t i on 3. Lop Splice · 
Corner Spliced Bar (30 Bar 
Diame ters, But Not Less 
Thon Two Vertical Wire 
Spaces Plus 2 " For WWFJ 

____ ;al f Plan .11. Half Plan • __ 

<Double Loyer Wall Reinf.) (Single Layer Wall ReinU 

WALL REINFORCING SPLICE DETAILS 
<ALTERNATE BJ 

@
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Clips Permitted 
On 3 ' - 0" Fram e 

¢J" 

~ TOP VIEW ~ 

SECTION 
For Manholes 

TYPE I 

2-PIECE COVER 

TOP VIEW 
c::i ...., 0 

0 ~ 
~ C() 

K 

11· 
2 1- 0" Or 3 1- 0 11 14" 

~r 
~ ~j 

%'~ 1 ~ 
WALL SECTION SECTION 

For Curb I nlets Types 1, 2 , 3 , & 4 

TYPE II 

Cover, Nonskid Surface 

For Use With Typ es I , II And III Frames With 3'- 0" Opening 

2-PIECE COVER 

CAST IRON FRAMES 

TOP VIEW TOP VIEW 

Nonskid 
Surface 

2" Raised Or Depressed 
Identification Letter 

14" 2'-0" Or 3 '- 0" 14 " 

11· ~r 
1 __ EI 

WALL SECTION SECTION 
For Curb Inle ts Typ es 7 & 8 

TYPE III 

NOTES (FRAMES, AND COVERJ 

2" Raised Or Depressed 
Identifica tion Number. 
Co vers Wi th And Without Ribs 
Shall Bear The Some Product 
Identification Number. 

1. The standard cover is to be used for a ll frames Types I, II, III and the 
2 - piece cover, and is th e replacement cover for al/previous frames 
with JYz" deep seats (traffic typeJ. The 185 lb . cover (non traffic ty pe), 
1984 Roadway and Traffic Design Standards Index No . 201, is the 
r ep lacement cover for ex isting frames with Yz" deep seats. Installation 
of frame with Yz" deep s eats is not permitted. 

2 . Use the 2'-0" c o ver, unless the 2 - piece cover is called for in the plans, 
excep t at inle ts and manholes with sump bo ttoms use the 2 - piece cover 
when the sump depth exceeds 2 ', unless otherwise noted. 

Ribs 
<Op tiona/J 

BOTTOM VIEW 

I. J'-814" 
1'- 914 " 
J'-llf/;," 

SECTION 

COVER FOR ALL FRAMES 
DESIGNER NOTE: 
Consider using the 2 - piec e co ver where depths exceed 5' and manual 
en try may be required for cleaning. Clearly no te the requirement for 
a 2 - piece cover, on the Drainage Structur e sheets in the p lans. 

WEIGHT OF CASTINGS 

2'0PENING 3'0PENING 

Frame Cover 2-Piece Cover 
Frame Frame Type 

I 

II 

Ill 

(Std.) Inside Outside 

155 Lbs. 190 Lbs. 220 Lbs. 190 Lbs. 220 

145 Lbs. 190 Lbs. 255 Lbs. 19 0 Lbs. 220 

90 Lbs. 190 Lbs. 180 Lbs. 190 Lbs. 220 

2008 FOOT Design Standards 
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2' Dia. (}-Piece Cover) Brick Adjustment or 
Grade Ring Permitted 3' Dia. (2-Piece Cover,) ~~~'j~ 

Brick Adjustment or Grade Ring Permitted 
(Min. O"-Max. 12 11

) 

Chain Connection To Grate~ 

Grate(s) ~ I 

4 11 Min. Embedment 
For Adhesive Bonded 

jl/ •• r-22 
7{6" Chain & 7{6" Cold Shuts. 
See Tobie For Lengths. When 
Chaining Two Grates Together 
Provide Adequate Loop For 
Easy Handling. 

<Min O - Max. ~ J ?:J E I ~::~~~;: : ~ 

10" or art , I\_ k jl/ .. o t i y,,T~ Thickness of b'--~~=-

(]-Piece Cover) 
(2-Piece Cover) 

Tongue & Groove 
Joint To Match Riser ~ /2 KP iono Structure Wal! 

!/2 11 !fJ x 111 Dia. J-Type Or Threaded ey 

Anchor Option 

Riser 
Straight Eyebo!t <Thru-Bo!ted Or 
Adhesive Bonded Anchor Installed SECTION 

3 1-6" Or 
4' Dia. 

Jam Nut, Nut And 
Washer On Straight Bolt Cold Shut Per Specification Section 416 Using 

Type HV Adhesive) 
Note: See Slab Designs Index No. 200. BRICK OR CONCRETE PRECAST CONCENTRIC CONE 

TYPE 8 
PRECAST ECCENTRIC CONE 

NOTE: When Alternate 11G 11 grate is specified, the chain, bolt, nuts, 
washer and cold shuts shall be galvanized in accordance 
with Section 425 of the Standard Specifications. 

Cost of eyebolt and chain to be included in the contract unit price for inlets. 

EYEBOLT AND CHAJN REQUIREMENTS 

Index Inlet Eyee Length Handling & Remarks Number Tvoe Bolts Of Chain 

!MB! 1 1 4'-0" Slide & Spin 

!MB! 2 1 4'-0" Slide & Spin 

217 !MB! 3 2 2 @ 4'-0" Slide & Spin 

!MB! 4 2 2 @ 4'-0" Slide & Spin 

!MB! 5 2 2 @ 4'-0" Slide & Spin 

218 !BWJ 1 3'-8" Slide Or Slide & Spin 

219 !BW, RGD! 1 4'-0" Slide & Spin 

220 s 1 4'-0" Slide & Spin 

221 v 1 4'-0" Slide & Spin 

230 A 1 3'-0" Slide 

231 B 1 5'-0" Slide & Spin 

c 1 2'-6 11 Slide & Spin 

0 1 2'-6 11 Slide & Spin 

232 E 2 2 @ 2 1-6 11 Slide & Spin 

H 2 2 @ 2 1-6 11 Flip Ctr. Grate and Slide & Spin Single Free 

1 or 2 @ 1 1-6 11 Ctr. Grate(s) Chained To One End Grote 

F 1 3'-6" Flip Or Slide & Spin 

233 G 1 6'-0" Slide 

2 1-0 11 Lifting Loop 

234 J 1 4'-0" Slide & Spin 

Grate 

EYEBOL T AND CHAIN FOR LOCKING GRATES TO INLETS 

Prior To Placing Base Material 
Remove Riprap, Cement PVC Cap 

TYPE 7 
MANHOLE TOPS 

NOTES <TOPSJ 
1. Manhole top Type 7 slobs shall be of Closs II concrete. 

Concrete as specified in ASTM C478 may be used for 
precast units; see Genera! Note No. 3. 

2. Manhole top Type 7 slabs may be of cast-in-place or 
precast construction. The optional key is for pre cost tops 
and in lieu of dowels. Frame and slab openings are to 
be omitted when top is used over a junction box. 

3. Manhole top Type 8 may be of cast-in-place or precast 
concrete construction or brick construction. For concrete 
construction, the concrete and steel reinforcement shall 
be the same as the supporting wolf unit. An eccentric 
cone may be used. 

4. Manhole tops shall be secured to structures by optional 
construction joints as shown on Sheet 3 of 4. 

5. Frames can be adjusted o maximum 12 11 height with brick or 
precast ASTM C478 grade rings. 

6. Substitution of manhole top Type 8 for manhole top Type 7 
is allowed provided that minimum dimensions shown above are 
not reduced. 

7. Substitution of Manhole top Type 7 for Type 8 is a/lowed 
if the minimum thickness (h) above pipe opening cannot be 
maintained with manhole top Type 8. 

DESIGN NOTES 

Typical Location 
For Bottom Slob 
Without Sump 

Weep Hole 
Dia. Varies 
(]2" Std.! 

f/4 11 Galvanized Hardware Cloth 

No. 4 Coarse Aggregate 2 1 x 2 1 x 2 1 

Sump Depth Varies 
14' Std.! 

Filter Fabric 

NOTE: Sump bottom appropriate for all manhole and inlet types. Sumps ore to be 
constructed in inlet and manholes connected to French Drains unless excluded 
in the plans. At other locations, sump is to be constructed only where called 
for in the plans. Weep holes to be constructed in sump bottom only where 
called for in the plans. Cost of sump bottom and weep hole to be included 
in the contract unit price for inlet or manhole. 

SUMP BOTTOM 

f/2 11 Per Ft. 

1. Manhole top Type 8 should be specified in the plans when depths 

Grout (3:1 Sand-Cement 
Mixture Or Any Class 
Concrete) 

shown above can be maintained. 

Masonry Seal for 
Precast Opening 

See Inset A 

(Min.J 

Bituminous Coating On Face Of 
Concrete And Around Pipe 

I 
Filter Fabric Wrap 

FOR ALL STRUCTURES UNLESS EXCLUDED BY SPECIAL DETAIL 

ALL PIPE TYPES 
DRAINAGE STRUCTURE INVERT 

Structure Wall 

Bevel Cut Upper Stub To Match Forming For Apron 
Face. Capping Or Plugging Of Upper Stub Not 
Required (Friable Base Material At Stub Opening 
Sha!! Be Removed To Permit Covering Of Opening 
With Structural Course Material.) 

On Lower Stub And Place Compacted 
Fill In Entrance. Pipe To Be Placed Mortar Per Specification Section 425 

f 
Q-Q 

Note: 

Riprap Entrance 

Top Of Sub grade 

4 11 PVC Pipe, 45° Lateral And Stubs 

Grout Sea! or Integral Cast 

Cost of pipe, fittings and sandbagging to be included in 
the contract unit price for inlets. See Index No. 102 for 
sediment control at inlet. 

TEMPORARY DRAINS FOR SUBGRADE AND BASE 

In Approximate Center 
Of Opening. Brick Masonry Or Any Closs Concrete 

Required For Gaps Greater Than 2f/2 11 

~ c: 
.,,. "' 2 .. 

"'-- <Min.J 

Soil Compacted To Density 
Required In Specification 
Section 125 Described 

:~ '+'-I --7- Pipe Wall 

Yz I c------i I Yz As Bedding Zone. 

FILTER FABRIC WRAP ON GROUTED 
PIPE TO STRUCTURE JOINT INSET A 

2008 FDOT Design Standards 
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Fill Keyway With Grout 
(When Pres ent) 

Top of Segmen t 

H (min.) 5 h 2 0.4H 

Segmen ts may be inverted. Opening for pipe shall be the 

~ 

I i i I 
H 2 H (min.) 

Minimum Value For H 

H (min. ) Box Or Riser Diameter 

l ' - 0 " 3 ' - 6" & 4'- 0" 
1'- 6" 5 '- 0" & 6'- 0" 
2'- 0" )6'- 0" 

6" 5 hi< 0.75H (min.) h ;;, 0 .4H 

pipe OD p lus 6 " <± 2" tolerance). If h can not be attaine d, 
then a top or bottom slab must be attached to the segmen t 
as shown below. 

TOP SLABS TD WALLS 
Continuous Reinforcemen t 

Inside 
Face 

Inside 
Face 

Dowe/TI 

ColdC~ 
Joint 

Or Dowels 

Grout Grout 

WALL JOINTS 

BOTTOM SLABS TD WALLS 

Cold Cas t Join t 

[

Slab 
Thickness 

T 

1. One or more types of join ts may be used in a single s truc ture, 
except br ick wall s tructur e. Brick wall construction is per mit ted 
on circular units only. 

2 . Al/ grouted joints are to have a maximum thickness of 1". 

3. Keyways are t o be a minimum of JYz" deep. 

4. Joint dowels are to be # 4 bars, 12 " long with a minimum o f 6 bars 
per joint approximately evenly spaced for circular structures or at 
maximum 12" spacing fo r rec tangular struc tures. Bars may be either 
Adhesive Bonded Dowels in accordance with Specifica tion Section 416, 
or placed approximately 6" into fresh concrete leaving the remainder 
to extend into the secondary cast. We lded wire fabric may be substitu t ed 
for the dowel bar in accordance with the equivalent steel area table on Shee t 4 . 

5 . Minimum cover on dowel r einforcing bars is 2" to ou tside f ace of s tructur e. 

6. Join ts between wall segmen ts and between wall segment s and top or bottom 
slabs may be sealed either by preformed plastic gaske t m aterial using the 
procedures given in Sec tion 430- 7.3 .1 of the Specifica tions or by non - shrink 
grout, in accordance with Section 934 of the Specifications. 

7 . Approved produc t inserts may be used in lieu o f do we!embedment. 

OPTIONAL CONSTRUCTION JOINTS 

hi 2 0.75H (min.) h 2 H (min.) 

SEPARATE RISER SEGMENTS WITH CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION 

h 
Riser Or Inlet Opening 
(Lo ca tion Varies ) 

Do we/ Cons true t ion 
Join t Or Monoli thically 
Cas t Only 

Top or Bottom Segment: h ;;, zero 

h 

h 2 zero and hi 2 6" (H (min. ) Tabulated Ab o ve Do Not Apply) hi 2 zer o and h 2 6" 

SEGMENTS FDR SLAB TD WALL DOWEL CONSTRUCTION JOINTS DR MONOLITHICALLY CAST SEGMENTS 

Top Slab 

Bottom 

NOTE: h may be less than 6" when approved by the Engineer, but 
not for inle t segmen ts at finish grade elevation. 

COMPARATIVE SIDE VIEWS 

MINIMUM DIMENSIONS FDR BOX NJD RISER SEGMENTS 

--i 
2" 

_j_ 

l JYz" Min. <Typ.J 

_j 2" 

Option 1. Lap Splice : At Quarter Point 
(JO Bar Diameters Or Vertical Wire 
Spacing Plus 2 " For WWRJ 

Structure Wall 

Wall Reinforcing 

Option 2 . Lap Splice : Standard 90° 
Hooks At Corners (8" For #4's, 
10" For #5 's, 12 " for #6 's) 

(NOTE: NOT APPLICABLE AROUND MANHOLE AND RISER OPENINGS 

REBAR STRAIGHT END EMBEDMENT 
FDR TOP NJD BOTTOM SLABS 

Option 3. Lap Splice : 
Corner Spliced Bar (30 Bar Diam eters, Bu t Not Less 
Than Two Vertic al Wire Spacings Plus 2 " For WWRJ 

WALL REINFORCING SPLICE DETAILS 
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'SCHEDULE 

A 

B 

Special ] 

c 

D 

E 

F 

Specia/ 2 

G 

GRADE 60 
REINFORCING BAR 

Bar Size & Spacing 

#3 e;i 6f/2 11 Ctrs. 
# 4 1g 12" ctrs . 

# 3 @ 5fl2 " Ctrs. 
#4 (1} JO" Ctrs. 

#3 1g 5" ctrs. 
#4 @ 9 " Ctrs. 

#3 @ 3fl2 " Ctrs. 
#4 (1} 6fl2" Ct rs. 
#5 tJ:' JO" Ctr s. 

#4 @ 4fl2" Ctrs. 
#5 @ 7" Ctrs . 
#6 e;i 10" Ctrs . 

#4 llJ 3" Ctrs. 
#5 tJ:' 5" Ctrs. 
#6 @ 7" Ctrs . 

# 5 {?} 3Y,, " Ctrs . 
#6 1g 5" Ctrs . 
# 7 @ 7" Ctrs. 

#5 @ 3" Ctrs. 
#6 @ 4 " Ctr s. 
#7 @ 5fl2" Ctrs. 

#6 @ 30" Ctrs . 
#7 @ 5" Ctrs. 

Steel 
Area 

<in 2 lftJ 

0 .20 

0.24 

0 .267 

0.37 

0 .53 

0. 73 

1.06 

1.24 

1.46 

EQUIVALENT STEEL AREA TABLE 

EQUIVALENT GRADE 40 
REINFORCING BAR 

Min. Steel 
Bar Size & Spacin g Area 

#3 @ 4Y,," Ctrs. 
#4 tJ:' 8" Ctrs. 
#5 @ 12" Ctrs. 

#3 @ 3f/2" Ctrs. 
#4 {?} 6!12" Ct rs. 
#5 @ 10" Ctrs. 

#3 tJ:' 3" Ctrs. 
#4 e;i 6" Ctrs. 
#5 @ 9" Ctrs. 

#4 @ 4 " Ctr s . 
#5 © 6Y,, " Ctrs . 
#6 tJ:' 9fl2 " Ctrs. 

#4 @ 3 " Ctrs. 
#5 llJ 4fl2 " Ctrs. 
#6 tJ:' 6Y,," Ctrs. 

#5 lf2 3Y,, " Ctrs. 
#6 © 4fl2" ctrs. 
#7 @ 6fl2 " Ctrs. 

#6 e;i 3" ctrs. 
#7 @ 4Y,," Ctrs. 
#8 @ 6" Clrs. 

#7 @ 4" ctrs . 
#8 @ 5" Ctrs. 

#7 @ 3" ctrs. 
#8 @ 4 " Ctrs . 

(in 2 l ftJ 

0.30 

0.3 6 

0.40 

0 .555 

0.795 

1.095 

1.59 

1.86 

2.19 

EQUIVALENT 65 KS! SMOOTH 
WELDED WIRE REINFORCEMEN T 

Style Designation 

3 "x3" -W4. 6xW4 .6 
4"x4"- W6.2xW6.2 
6"x6" - W9.2xW9.2 

3"x3" - W5.5xW5.5 
4 "x4 " -W7. 4x W7. 4 
6 "x6 " - W11.lx Wll .1 

3"x3"- W6.2xW6.2 
4 "x4" - W8.2xWB.2 
6 11x6 11- Wl2.3xW12.3 

3 "x3" - W8.5xW8.5 
4 "x4 " - Wll . 4xW11.4 
6 "x6"-Wl 7. lxWl 7 .1 

3"x3"- W12.2x W12.2 
4 "x4"-W16. 3xW16.3 
6"x6" - W24.5xW24.5 

3"x3"- W16. BxW16.8 
4 "x4 " - W22.5xW22.5 
6 "x6" - W33. 7xW33.7 

3 "x3"- W24 . 5x W24 . 5 
4"x4 " - W32.6xW32.6 
6 "x6" - W48. 9xW48.9 

3"x3 " - W28. 6xW28. 6 
4 "x4 " - W38.2xW38.2 
6 "x6" - W57.2xW57.2 

3 "x3 " - W33. 7xW33. 7 
4 "x4 " -W44. 9x W44. 9 

Min. Steel 
Area 

(in 2 /ft) 

0.1846 

0.2215 

0 .2465 

0.3415 

0. 4892 

0.6738 

0.9785 

1.1446 

1.3477 

EQUIVALENT 70 KS! DEFORMED 
WELDED WIRE REINFORCEMENT 

Style Designation 

3 "x3"- D4.3xD4.3 
4 "x4 "-D5 . 7x05 . 7 
6"x6"- 0 8. 6xD8. 6 

3"x3"- D5.lxD5.1 
4 "x4 " - 06. 9x06.9 
6"x6 " - DJ0.3xDJ0.3 

3 "x3" - D5. 7xD5. 7 
4"x4 " - D7.6xD7. 6 
6 " x6" - D11 .4xD11. 4 

3"x3"-D7.9xD7.9 
4 " x4 " - DJO. 6xD10. 6 
6 "x6 " - D15. 9xD15. 9 

3 "x3" -Dll. 4xDJJ. 4 
4 "x4 " - D15.JxD15. 1 
6 " x6" - 022. 7xD22. 7 

3 " x3 " - DJ5. 6x015. 6 
4 "x4 " - 020. 9x020. 9 
6"x6 " - D31.3xD31.3 

3"x3"- D22. 7xD22. 7 
4 "x4 " - 030. 3 xD30. 3 
6 "x6"-D45. 4xD45. 4 

3"x 3 " - D26. 6xD26. 6 
4 "x 4 " - 035. 4xD35. 4 
6 " x6" - D53.1xD53.1 

3 " x3" - D31.3xD31. 3 
4 "x4 " - 041 . 7x041 . 7 

Min. Steel 
Area 

(in 2 lftJ 

0 .1714 

0 .2057 

0 .2289 

0.3171 

0.4543 

0.6257 

0.9086 

1.0629 

1.2514 

GENERAL NOTES 

1. For square or rectangular precast drainage structures, either deformed or 
smooth welded wire reinforcement may be used pro vided: 

a) The smooth welded wire reinforcement shall comply with ASTM AJ85 
and deformed welded wire rein forcement shall comply with ASTM A497. 

bJ Width and length of the unit is four times the spacing of the cross w1res. 

c) Wire re in fo r cement shall be continuous around the box, and lapped in 
accordance with Option 1 or 3 as shown in the Wal/Reinforcing Splice Dela1/s . 

2. Horizontal steel in the walls of rectangular structures shall be lap spliced in 
accordance wi th Option 1, 2 or 3 as shown in the Wall Reinforcing Splice Details . 

3 . Welding of spli ces and laps is permitted. The requirements and r estrictions 
p laced on welding in AASHTO M259 shall apply. 

4. Rebar straight end embedment of peripheral r einforcement may be used in 
lieu of AC! standard hooks for top and bottom slabs except when hooks are 
specifically called fo r in the p lans or standard drawings. 

5 . Concrete as specified in ASTM C4 78, ( 4000 psi) may be used in lieu of 
Class II concrete in precast items manufac tured in p lants which meet the 
requirements of Section 449 of the Specifications. 

6. Pre cost opening for pipe shall be the p ipe OD plus 6" (± 2 " tolerance) . 
Mortar used to seal the pipe into the opening w1J/ be of such a mix that 
shrinkage will not cause leakage into or out of the structure. Dry-pock 
mortar may be used in lieu of brick and mortar construction to seal openings 
fess than 2!12 " wide. 

7. For pay item purposes, the height used to determine if a drainage 
struc ture is fess than or greater than 10 feet shall be computed using 
(a) the elevation of the top of the manhole lid, 
(b) the gr ate elevation or the theoretical gutter grade el eva tion of an inlet, or 
(c ) the outside top elevation of a junction box less the flow line elevation of 

the lowest pipe or t o top o f sump floor . 

NOTES FOR PRECAST OPTIONS & WELDED WIRE REINFORCEMENT SUBSTITUTION FOR BAR REINFORCEMENT 
1. Details for optional precas t inle t construction up to dep ths of 15 ' are shown on the inlet indexes. 

2 . When precast units are used in conjunction with Alt. "B" Struc ture Bottoms, Index No. 200, 
the interior dimensions of an Al t . "B" Bottom can be adjusted to re flect these inlet in terior 
dimensions. 

3 . Concrete which meets the requirements of ASTM C478 or Closs IV must be used for precost 
s tructures construc t ed with 6" wall or slob thickness . 

4. Rein forcement can be either deformed bar reinforcement or welded wire r einforcement. Bar 
reinforcement other than 60 ksimay be used, however only two grades are recognized; 
Grade 40 and Grode 60. Smooth welded wire reinforcement, will be rec ognized as having a 
design s treng th of 65 ks i and de f ormed welded wire reinfo rcement will be r ecognized os having 
a design strength of 70 ksi. The area of reinforcemen t required may be adjus ted in accordance 
with the Equivalent Steel Area Table p r ovided. For bars and spacings not given, the s t eel area 
required can be determ ined by the following equations : 

Grade 40 Slee/Area = As40 = 60 x As60 
4 0 

Smooth Welded Wire Reinforcem en t Steel Area = As65 = 60 x As60 
65 

Deformed Welded Wire Reinforcement Steel Area = As10 = 60 x As 60 
70 

con tinued. .. 
When a reduced area of reinforcem en t is provided, any maximum bar spacing shown must 
also be reduc ed as determined by the fo llowin g equations, unless otherwise shown: 

Max. Grode 40 Bar Spacing = Grode 60 Bar Spacing 
Max. Smooth Welded Wire Spacing = Grade 60 Bar Spacing x 0.86 
Mox. Deformed Welded Wire Spacing = Grode 60 Bar Spacing x 0 . 74 

In no c ase will reinforcement with wires smaller than W3.1 or D3.1, or spacings greater than 
8 " be permitted. Bar reinforcement shall show the minimum yield designation grade mark or 
either th e number 60 or one (JJ grade mark fine to be acceptable at the higher value. 
Maximum bar spacing shall no t be greater than two <2 J t imes the slab thickness with a 
maximum spacin g of 12" or three (3) times the wallthickness, with a maximum spacing 
of 18" for vertical bars and 12" for horizon talbars. 

@
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Top Corner Bar 
(See No te 2 Below) 

Provide 4 Extra #4 Bors 
(Continuous Around Corner 
Evenly Spaced). Tie To The 
Outside Of Vertical Wall Reinf. 

Do we! Cons true t ion Joint Or 
Monolithically Wall & Slabs 

h 2 2 J'- 0" (See Note Below) 

DESIGNER NOT£: Rectangular structures with corner openings are not recommended. 
Use round structure bottoms when possible. 

PICTORIAL VIEW 

NOT£: 1. h2 may be less than 1' - 0" when approved by the Engineer or when o minimum 
1'- 0 11 deep segment, 8 11 slab or c urb inle t is provided above the corner opening. 

2 . For inlet segments at finish grade elevation s ubstitu te a #8 Bar for the top 
corner bar when hz is less than 2'- 0". 

3. Rectangular structures with corner openings must be approved by the Engineer. 

RECTNJGULAR SEGMENT WITH PIPE OPENING AT CORNER 

Skew 

t[_ Ske wed Pipe 

f[ Pipe & Structure 

t[_ Skewed Pipe 

1-f Pipe Dpenin,g.......,._, t[_ Pipe 

Skew 

~ 
Min. 

Structure Bottom ./ 

t[_ Pipe & Openin g 

PLAN VIEW FOR SKEWS~ 45° 
<Not Centered) 

PLAN VIEW FOR SKEWS> 45° 
<Not Centered) 

Riser Or Inlet Top 

Top Slab 

----------1----1-- - -__________ ..__ - - -

Pipe Opening 
Pipe Opening For Normal Pipe 
For Sk ewed Pip e 

Bo ttom Slab/ 
SECTION AA 

(Pipes No t Shown For Clar ity ) 

DETAILS FOR SKEWED PIPES IN RECTNJGULAR STRUCTURES 

2008 FOOT Design Standards Sheet No. 
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Rigid Pavement 
(Doweled Joints And Good Condition) 

Minimum 
Cover 

Flexible Pavement Or Rigid 
Pavement (Joints Not Doweled 
Or Poor Condition (Fractured)) 

Bottom Of Base Minimum 
Cover 

Extra Material 
May Be Required. 
See Detail Right. 

Unpaved 

Minimum 
Cover 

RIGID PAVEMENT FLEXIBLE PAVEMENT UNPAVED 

PIPE TYPE/SIZE & SHAPE MINIMUM 
COVER 

CONCRETE (See Note 6) 

MINIMUM 
PIPE TYPE/SIZE & SHAPE COVER 

CONCRETE (See Note 6) 

MINIMUM COVER 

PIPE TYPE/SIZE & SHAPE NON-
COMMERCIAL COMMERCIAL 

Round & Elliptical 9" Round & Elliot/cal 7" CONCRETE (See Note 6) 
CORRUGA TEO STEEL CORRUGATED STEEL Round & Elfin tic al 12 11 3" 

15"-72 11 Round & Arch Equiv. 9" 12"-30 11 Round 12 11 [12"1 CORRUGA TEO STEEL 
78 11 & Laraer Round & Arch Ea. 15 11 

36 11-48 11 Round 18" (12") [15"1 12"-30" Round 18" [15"1 12 11 [12 111 
CORRUGA TEO ALUMINUM 54 11

- 72 11 Round 21" (15") [18"1 36 11-48 11 Round 18" (12") [15"1 12 11 (12") [12"1 
15"-72 11 Round & Arch Eauiv. 9" 78 11-96 11 Round ()8 11

) [27 111 54 11-72 11 Round 18" (12") [15"1 15 11 (12") [12"1 
78 11 -102 11 Round & Arch Eauiv. 15 11 

102" & L araer Round (24") [33''1 78 11-96 11 Round (18") [27"1 (12") [12"] 
108 11 & Larger Round 18 11 

15"-30 11 Arch Eauiv. 18" [18"1 102" & L araer Round 24" [33"1 18" [21"1 
CORRUGA TEO POLYETHYLENE 36 11-48 11 Arch Eauiv. 24" (}2 11

) [18 111 15"-30" Arch Eauiv. 18" [18"1 12 11 [12 111 
15 11-60" Round 9" 54 11-72 11 Arch Equiv. 27" (15") [24"1 36"-48 11 Arch Eauiv. 24" (12") [21"1 18" (12") [15"1 

POLYVINYL CHLORIDE 78 11-96" Arch Eauiv. (18") [30"1 54 11-72 11 Arch Eauiv. 30" (18") [24"1 24 11 (12") [18"1 
15"-48 11 Round 9" 102 11 & L arqer Arch Equiv. (24 11

) 78"-96 11 Arch Equiv. (24") [27"1 (18") [21"1 
CORRUGA TEO ALUMINUM 102 11 & Larger Arch Equiv. (30") (24 11

) 

12 11-24 11 Round 15 11 [12 11
] CORRUGA TEO ALUMINUM 

30"-48 11 Round 18" (12") [18"1 12"-24 11 Round 21 11 [21 111 15" [15"1 
54 "- 72" Round 24" (}8 11

) [24 111 30 11-48" Round 24 11 (}8") [21 111 18" (12") [15"1 
78 11 -102 11 Round (24 11

) [30 11
] 54 11-72 11 Round 30" (24") [27"1 24" (18") [21"1 

108 11 & Larger (30 11
) 78"-102 11 Round (30") [33''1 (24 11

) [27 111 
15 11-24 11 Arch Eauiv. 24 11 [21 11

] 108" & Larqer 36" 30" 
30 11 -48 11 Arch Eouiv. 27 11 (15 11

) [24 111 15"-24 11 Arch Equiv. 27 11 [24 111 24 11 [21 111 
54"-72" Arch Equiv. 30" (18") [27"1 30 11-48" Arch Equiv. 33 11 (21") [27 11

] 27 11 (15 11
) [21 '1 

78 11-90 11 Arch Eouiv. (24") [30"1 54 11-72 11 Arch Equiv. 36" (24") [30"1 30" (18") [24 '1 
96"-102 11 Arch Eauiv. (30") 78 11-90 11 Arch Equiv. (30") [36"1 (24") [30"1 

CORRUGA TEO POLYETHYLENE 96"-102 11 Arch Equiv. (36") (30") 
15 11-60" Round 15" CORRUGA TEO POLYETHYLENE 

POLYVINYL CHLORIDE 15"-60 11 Round 21 11 15" 
15 11-48 11 Round 15" POLYVINYL CHLORIDE 

15"-48 11 Round 21 11 15" 

MINIMUM COVER FOR CONCRETE, STEEL, ALUMINUM, POLYETHYLENE AND POLYVINYL CHLORIDE PIPE 

Bottom of Base 

The cost of furnishing and installing the extra base 
material shall be included in the cost of the culvert. 

FRIABLE BASE 

Bottom Of Bose 

Filter Fabric 

The coarse aggregate shall be placed in 6 inch lifts and compacted sufficiently as 
to be firm and unyielding. The coarse aggregate shall be gravel or stone meeting 
the requirements of Standard Specification Sections 901-2 or 901-3 respectively. 
The gradation shall meet Section 901-1.4, Grades 4, 467, 5, 56, or 57 unless restricted 
in the plans. The filter fabric shall be Type D-3 (See Index No. 199). The cost of 
furnishing and installing the coarse aggregate and filter fabric shall be included in 
the cost of the culvert. 

ASPHAL TIC CONCRETE BASE 

Note: Extra material is required when cross culverts ore located on 
facilities subject to high speed traffic (255 mph) or high traffic 
volumes () 1600 ADTJ and the cover is less than 12 inches for 
concrete pipe, 15 inches for corrugated steel pipe, and 18 inches 
for corrugated aluminum pipe, corrugated polyethylene and 
corrugated polyvinyl chloride pipe. 

EXTRA MATERIAL FOR CROSS 
CULVERTS UNDER FLEXIBLE PAVEMENTS 

GENERAL NOTES 
1. The tabulated values ore recommended minimum dimensions to withstand 

anticipated highway traffic loads. Additional cover may be required to support 
construction equipment loads or highway traffic loads before pavement is 
completed. Some size thickness combinations may require minimum cover 
greater than those listed above. See Sheets 2, 3, & 4. 

2. Less than the tabulated minimum cover may be used provided suitable 
method(s) are detailed in the plans. 

3. Values shown in parenthesis ()ore for 3 11 x 1 11 corrugations which must be 
specified to utilize the lesser cover. 

4. The tabulated values in the brackets [1 apply to Type 1-R (Spira!RibJ pipe 
which must be specified to utilize the lesser cover. 

5. Commercial and noncommercial refers to typical vehicular utilization of 
unpaved roods and drives where rutting and cover displacement may occur. 

6. For Pipe Closs S with diameters of 12 11 to 30 11
, the minimum height of fill 

measured from top of finished grade to outside top of pipe is 3 feet. 
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ROUND PIPE DIMENSIONS ELLIPTICAL PIPE DIMENSIONS ROUND PIPE INSTALLATIONS ELLIPTICAL PIPE INSTALLATIONS 
Wal! Thickness (Jn.J;J: Maximum Height of Fill (ft.) <Al/Sizes) 

Equiv. CLASSES II, III, IV, V 
Wall Thickness (Jn.J 

Woll PIPE Class Class Class Class Class Class Maximum Class III¥;;: Nominal Dimensions 
DIAMETER Pipe Bedding 

Dia. B WALL Thickness s I II III IV v Installation Height Of Fill Area Horiz. Vert. Class Class 
(Jn.) (Sa. Ft.! NRCP SRCP FRCP Equiv. (Jn.) 

12 11 -30 11 9 13 17 24 36 55 rFt.J 
Classes 1-6¥ HE 11* c 12 0.8 2 2 1.35 Rise Span Rise Span Dia. Area HE JI, III, IV 

2Y4 21;4 (Jn.J (Jn.J (Jn.J (Jn.J (Jn.J <Sq.Ft.! VE JI, III, IV 36 11 -54 11 8 12 16 22 34 52 
Horizontal 

7-JO HE III c 
15 1.2 1.5 11-16 HE IV c 
18 1.8 212 212 1.34 NA NA NA NA 12 NA NA 60"-78" 7 11 15 21 33 51 17+ Special Design Modified 

24 3.1 3 3 1.78 12 18 18 12 15 1.3 2!/z 1-6¥ VE JU c 84"-96" 6 JO 14 20 32 49 
30 4.9 3Y,, 3Y,, 2.23 14 23 23 14 18 1.8 274 

Vertical 
7-JO VE III c 

19 30 30 19 24 3.3 3V, Pipe Class s D-Load=600 Lbs./Ft./Ft. (0.01 11 Crack) 11-16 VE IV c 
36 7.1 4 4 2.67 

3;!'.; 
D-Load=900 Lbs./Ft./Ft. (Ultimate) 17+ Special Design Modified 

42 9.6 412 24 38 38 24 30 5.1 - - Pipe Class I D-Load=800 Lbs./Ft./Ft. (0.01'' Crack) 
48 12.6 - 5 - 29 45 45 29 36 7.4 412 D-Load=1200 Lbs./Ft./Ft. (Ultimate) Pipe Class HE II D-Load=lOOO Lbs./Ft./Ft. (0.01 11 Crack) 

54 15.9 - 5f/2 - 34 53 53 34 42 10.2 5 
Pipe Class II D-Load=lOOO Lbs./Ft./Ft. (0. Ol 11 Crack) And VE II D-Load=1500 Lbs./Ft./Ft. (Ultimate) 

60 19.6 - 6 - 38 60 60 38 48 12.9 5Y,, D-Load=1500 Lbs./Ft./Ft. (Ultimate) 
Pipe Class HE III D-Load=1350 Lbs./Ft./Ft. (0.01" Crack) 

66 23.8 - 6f/2 - 43 68 68 43 54 16.6 6 Pipe Class III D-Load~1350 Lbs./Ft./Ft. (0.01 11 Crack) And VE III D-Load=2000 Lbs./Ft./Ft. (Ultimate) 

72 28.3 - 7 - 48 76 76 48 60 20.5 6Y,, D-Load=2000 Lbs./Ft./Ft. (Ultimate) 

7f/2 53 83 83 53 66 24.8 7 Pipe Class IV D-Load=2000 Lbs./Ft./Ft. (0.01 11 Crack) Pipe Class HE IV D-Load=2000 Lbs./Ft./Ft. (0.01 11 Crock) 
78 33.2 - - And VE IV D-Lood=3000 Lbs./Ft./Ft. (Ultimate) 

58 91 91 58 72 29.5 7Y,, D-Load=3000 Lbs./Ft./Ft. (Ultimate) 
84 38.5 - 8 -
90 44.4 8f/2 63 98 98 63 78 34.6 8 Pipe Class v D-Lood=3000 Lbs./Ft./Ft. (0.01 11 Crack) - -

68 J06 J06 68 84 40.1 BY,, 
D-Load=3750 Lbs./Ft./Ft. (Ultimate) :KNote: HE III and VE III pipe required for depths of 

96 50.3 - 9 - cover less than 2' for 15", 18 11 and 24 11 equivalent. 
102 56.7 - 9f/2 - 72 113 113 72 90 46.1 9 

77 121 121 77 96 52.4 9f/2 
Note: At the option of the pipe supplier or the 

108 63.7 - JO - contractor, a Pipe Class with greater 

114 70.9 - - - 82 128 128 82 J02 59.2 JO strength may be substituted for the Pipe 

120 78.5 - - - 87 136 136 87 108 66.4 JOY,, Class designated in the plans. 

92 143 143 92 114 74.0 11 

* For Informational Purposes Only. 97 151 151 97 120 82.0 1112 
Do Not Specify Wall Thickness. 
Option B Wall Is Industry Standard. For Informational Purposes Only MAXIMUM COVER HEIGHTS CONCRETE PIPE 

;/< J< Wall Thickness Varies With Class Of Pipe. 
Note: Height of fill (maximum cover) is measured from Class III Wal! Thickness Shown For 

Informational Purposes Only. top of finished grade to outside top of pipe. 

PIPE DIMENSIONS CONCRETE PIPE 

POLYETHYLENE PIPE POLYVINYL CHLORIDE PIPE 

DIAMETER HEIGHT DF MAXIMUM FILL (Fl.) DIAMETER HEIGHT OF MAXIMUM FILL tFt.J 

12"-60 11 17' 12"-48 11 17' 

MAXIMUM COVER FOR PLASTIC PIPE 

@ 
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Notes: 

Increase the minimum cover values shown on 
Sheet 1 of 6 by 6 11 for gage and size combinations 

CORRUGATION @ 
below the heavy lines. 

ROUND PIPE - 2%" x !/,"CORRUGATION ROUND PIPE - 3" x 1" CORRUGA TIDN ROUND PIPE - 5" x 1" 
Height of fill (maximum cover) is measured from 

Maximum Height Of Fill <Ft.! Maximum Height Of Fill <F t.J Maximum Height Of Fill <F t.J top of finished grade to outside of pipe. 
Sheet Thickness In Inches Sheet Thickness In Inches Sheet Thickness In Inches 

(Gage) 
Min. 

(Gage) 
Min. 

(Gage) 
Min. :tRecorrugated end not available. May be considered 

D Area 0.064 0.079 O.J09 0.138 0.168 Cover 0 Area 0.064 0.079 O.J09 0.138 0.168 Cover D Area 0.064 0.079 O.J09 0.138 0.168 Cover for cross drain and side drain applications only. 
(Jn.) fSo. Ft.J (]6) (]4) (]2) (JO) (8) fFl.J (Jn.) !So. Ft.J (]6) (]4) 112) (]OJ (8) fFt.J (Jn.) fSo. Ft.J (]6) (]4) (]2) (]OJ (8) fFt.J NA-Not Available 
12 0.79 100+ 100+ NA NA NA 36 7.1 81 JOO+ 100+ NA NA 36 7.1 72 90 100+ NA NA NS-Not Suitable (For Highway H-20 or HS-20 Loadings) 
15 1.23 100+ 100+ NA NA NA 42 9.6 70 87 100+ NA NA 42 9.6 62 77 100+ NA NA 
18 1.77 100+ 100+ 100+ NA NA 48 12.6 61 76 100+ 100+ NA 48 12.6 54 68 95 100+ NA 
21 2.40 100+ 100+ 100+ NA NA 54 16.0 54 68 95 100+ NA See 54 16.0 48 60 84 100+ NA See (]) Limited availability of this product. Check See Sheet 24 3.14 100+ 100+ 100+ NA NA 60 19.6 48 61 85 100+ NA 60 19.6 43 54 76 98 NA Sheet availability before specifying (generally limited 

Sheet 1 of 6 1 of 6 to 3 11 x J 11 corrugation pipe arch fabricated from 30 4.91 85 100+ 100+ NA NA 1 of 6 66 23.8 44 55 78 100 JOO+¥ 66 23.8 39 49 69 89 100+¥ 
36 7.1 71+ 88 100+ 100+ NA 72 28.3 40 51 71 91 100+ * 72 28.3 36 45 63 81 100¥ 60" and smaller diameter round pipe in 12 ga. 

42 9.6 60+ 76 100+ 100+ NA 78 33.2 37 47 66 84 JOO+¥ 78 33.2 33 41 58 75 92:1: 
and thicker material). 

48 12.6 53 66 93 100+ JOO+¥ 84 38.5 35 43 61 78 JOO+# 84 38.5 31 38 54 70 85¥ ® 360"' perforated pipe arch (french drain pipe) 
54 16.0 NS 59 82 100+ 100+¥ 90 44.2 32 40 57 73 90¥ 90 44.2 29 36 50 65 80¥ is not recommended. Do not specify without 
60 19.6 NS NS 74 95 100+¥ 96 50.3 NS 38 53 68 84'1 96 50.3 NS 34 47 61 75¥ checking suitability and availability. 
66 23.8 NS NS NS 87 100+¥ J02 56.7 NS 36 50 64 79¥ 102 56.7 NS 32 44 57 70¥ 
72 28.3 NS NS NS 79 97* J08 63.6 NS NS 47 61 75¥ 108 63.6 NS NS 42 54 66¥ @ 5 11 x 1 11 corrugated pipe is currently not 
78 33.2 NS NS NS NS 90# 114 70.9 NS NS 45 58 71* 114 70.9 NS NS 40 51 63# manufactured for the Florida market. Check 

84 38.5 NS NS NS NS 83¥ 120 78.5 NS NS 42 55 67* 120 78.5 NS NS 38 49 60# availability before specifying. 

132 95.0 NS NS NS 50 61* 132 95.0 NS NS NS 44 54¥ @) 0.109 in. (12 gage) for spiral rib, 8 1 maximum 
cover, 14 11 x 1 11 x llf/2 11 rib spacing (2 nb) only. 

PIPE ARCH' SPIRAL RIB' Y," x Y," x 7!/," RIB SPACING PIPE ARCH-3" x l"(j)@(}) and 5" x l"(l)(}) CORR. ROUND PIPE - SPIRAL RIB 

PIPE ARCH' SPIRAL RIB' Y," X 1" X 11!/," RIB SPACING 
RIB SPACING !Y," x Y," x 7!/,"J or !Y," x 1" x 11!/,"J 

Maximum Height 
PIPE ARCH - 2%" x !/,"CORRUGATION Of Fill fFI.! Maximum Height Of Fill !Ft.! 

Minimum Maximum Corner Sheet Thickness In Inches 

Maximum Height Equiv. Sheet 
Pressure 

(Gage) Min. 

Of Fill !Ft.! Round Thickness Min. D Area 0.064 0.079 0.109 0.138 0.168 Cover 

Minimum Span Rise Pipe Area Required Lbs./Sq.Ft. 
Cover (Jn.) (Sq. Ft.! (]6) (]4) (}2) (JO) (8) !Ft.! 

Equiv. Sheet Maximum Corner (Jn.) (Jn.) (Jn.) (Sa. Ft.J (Jn.) (Ga.) 4000 6000 fFl.J 12 0.79 NA NA NA NA NA 
Pressure Round Thickness Min. 40 31 36 7.0 0.079 (]4) 8 12 15 1.23 NA NA NA NA NA 

Span Rise Pipe Area Required Lbs./Sq. Ft. 
Cover 46 36 42 9.4 0.079 114! 8 13 18 1.77 68 72 NA NA NA 

(Jn.) (Jn.) (Jn.) fSo. Ft.J (Jn.) (Ga.) 4000 6000 fFt.J 53 41 48 12.3 0.079 114! 8 13 21 2.40 58 62 100+ NA NA 
17 13 15 1.1 0.064 116! 12 14 60 46 54 15.6 0.079 114! 8 13 24 3.14 51 72 100+ NA NA 
21 15 18 1.6 0.064 116! JO 14 66 51 60 19.3 0.079 (]4) 9 13 30 4.91 41 58 97 NA NA 
24 18 21 2.2 0.064 116! 7 13 73 55 66 23.2 0.079 (]4) 11 16 36 7.1 34 48 81 NA NA See 
28 20 24 2.9 0.064 116! 5 11 81 59 72 27.4 0.079 (]4) 11 17 See 42 9.6 29 41 69 NA NA Sheet 
35 24 30 4.5 0.064 (]6) NS 7 See 87 63 78 32.1 0.079 (]4) JO 16 Sheet 48 12.6 26 36 61 NA NA 1 of 6 
42 29 36 6.5 0.064 (]6) NS 7 Sheet 95 67 84 37.0 0.079 (]4) 11 17 1 of 6 54 16.0 23 32 54 NA NA 
49 33 42 8.9 0.079 (]4) NS 6 1 of 6 103 71 90 42.4 0.109 (]2) JO 15 60 19.6 NS 29 49 NA NA 
57 38 48 11. 6 0.109 (]2) NS 8 112 75 96 48.0 0.109 (]2) JO 16 66 23.8 NS 26 44 NA NA 
64 43 54 14.7 0.109 (12) NS 9 117 79 J02 54.2 0.109 (]2) JO 15 72 28.3 NS 24 40 NA NA 
71 47 60 18.1 0.138 (JO)@ NS JO@ 128 83 J08 60.5 0.138 (JO) 9 14 78 33.2 NS NS 37 NA NA 
77 52 66 21.9 0.168 181* @ 5 JO@ 137 87 114 67.4 0.138 (JO) 8 13 84 38.5 NS NS 35 NA NA 
83 57 72 26.0 0.168 (8)* @ 5 JO a> 142 91 120 74.5 0.168 (8) 7 12 90 44.2 NS NS 32 NA NA 

96 50.3 NS NS 30 NA NA 
102 56.7 NS NS 29 NA NA 
108 63.6 NS NS 27@ NA NA 

@~ ;f4" x I" x 11!/," Only 

MAXIMUM COVER FOR CORRUGATED STEEL PIPE ROUND AND PIPE ARCH 

@ 
2008 FDOT Design Standards Last Sheet No. Revision 

07/01/07 3 of6 
COVER HEIGHT Index No. 

205 



ROUND PIPE - 2fr," x !/,"CORRUGATION 

Maximum Height Of Fill !Ft.! 

Sheet Thickness In Inches (Gage) Min. 

D Area 0.060 0.075 0.105 0.135 0.164 Cover D 
(Jn.) ISo. Ft.! 116! 114! (12) (10) 18! (Ft.! (Jn.J 

12 0.8 90 100+ NA NA NA 36 
15 1.2 72 90 NA NA NA 42 
18 1.8 59 75 100+ NA NA 48 
21 2.4 52 65 92 NA NA 54 
24 3.1 44 56 79 NA NA 60 
30 4.9 35 DR 44 63 NA NA See 

36 7.1 NS 36 OR 52 68 NA 
Sheet 
1 of 6 

66 
72 

42 9.6 NS NS 44 OR 58 NA 78 
48 12.6 NS NS 38 OR 50 OR 61 84 
54 15.9 NS NS 34 OR 45 OR 54 OR 90 
60 19.6 NS NS NS 39 OR 49 OR 96 
66 23.8 NS NS NS NS 44 DR 102 

72 28.3 NS NS NS NS 40 DR J08 
114 
120 

PIPE ARCH - 2fr," x !/,"CORRUGATION (j) 

Maximum Height 
Of Fill !Ft.! 

Minimum 
Equiv. Sheet Maximum Corner 
Round Thickness Pressure-Lbs./Sq.F t Min. 

ROUND PIPE - 3" x I" CORRUGATION 

Maximum Height Of Fill IF!.! 

Sheet Thickness In Inches (Gage) Min. 
Area 0.060 0.075 O.J05 0.135 0.164 Cover 

!Sn. Ft.! 116! 114! (12) (JO) (8) !Ft.J 
7.1 33 42 60 NA NA 
9.6 28 36 51 NA NA 

12.6 24 31 45 58 NA 
15.9 21 28 39 51 NA 
19.6 19 24 35 46 NA 
23.8 15DR 22 32 42 51 See 
28.3 NS 20DR 29 38 47 Sheet 

33.2 NS 15DR 27 35 43 J of 6 

38.5 NS NS 24DR 32 40 
44.2 NS NS 23DR 30 37 
50.3 NS NS 21 DR 28DR 34 
56.7 NS NS NS 26DR 32 
63.6 NS NS NS 240R 300R 
70.9 NS NS NS NS 28DR 
78.5 NS NS NS NS 27DR 

PIPE ARCH - 3" x I" CORRUGATION (j)(j) 
Maximum Height 

Of Fill IF t. J 
Minimum 

Equiv. Sheet Maximum Corner 
Round Thickness Pressure-Lbs. /Sq.Ft Min. 

0 
(Jn.) 

12 
15 
18 
21 
24 
30 
36 
42 
48 
54 
60 
66 
72 
78 
84 
90 
96 

ROUND PIPE - SPIRAL RIB 
RIB SPACING !Y.," x Y.," x 7!/,"! 

Maximum Height Of Fill IF t. ! 
Sheet Thickness In Inches 

(Gage) Min. 
Area 0.060 0.075 0.105 0.135 0.164 Cover 

tSo. Ft.! (16) (14) (12) (10) (8) !Ft.J 
0.79 NA NA NA NA NA 
1.23 63 (]) 87 (]) NA NA NA 
1. 77 55 76 NA NA NA 
2.40 47 65 NA NA NA 
3.14 41 57 NA NA NA 
4.91 33 DR 45 73 NA NA 
7.1 38 DR 61 NA NA See 
9.6 NS 52 NA NA Sheet 

12.6 NS NS 46 65 NA 1 of 6 
16.0 NS NS 40 DR 57 NA 
19.6 NS NS 52 NA 
23.8 NS NS NS 47 DR NA 
28.3 NS NS NS NA 
33.2 NS NS NS NA 
38.5 NS NS NS NA 
44.2 NS NS NS NA 
50.3 NS NS NS NA 

PIPE ARCH - SPIRAL RIB 
RIB SPACING !Y.," x Y.," x 7!/,"! 

Maximum Height 
Minimum Of Fill !Ft.J 

Equiv. Sheet 
Maximum Corner 

···-Note: 

Special installation required. Refer to 
AASHTO Standard Specifications for 
Highway Bridges or ASTM 8788-88 
and manufacturer's recommendations. 

Span Rise Pipe Area Required Cover Span Rise Pipe Area Required Cover Round Thickness Min. 
Required Pressure-Lbs. /Sq.Ft Cover 

(Jn.J (Jn.) (Jn.J !Sq. Ft.J (Jn.J (Ga.) 4000 6000 (Fi.) 

17 13 15 1.1 0.060 116! 12 15 
21 15 18 1.6 0.060 116! 10 14 
24 18 21 2.2 0.060 116! 7 13 
28 20 24 2.9 0.075 114! 5 11 
35 24 30 4.5 0.075 114! NS 7 See 
42 29 36 6.5 0.105 (12) NS 7 Sheet 
49 33 42 8.9 0.105 (}2) NS 6 1 of 6 

(Jn.) (Jn.) (Jn.) Sq. Ft. IJn.J tGa.! 4000 6000 (Fl.) 

40 31 36 7.0 0.060 (16) 8 12 
46 36 42 9.4 0.060 (16) 8 13 
53 41 48 12.3 0.060 (16) 8 13 
60 46 54 15.6 0.075 (14) 8 13 See 
66 51 60 19.3 0.075 (14! 8 13 Sheet 

73 55 66 23.2 0.105 112! 11 16 1 of 6 

81 59 72 27.4 0.105 (12) 11 17 

Span Rise Pipe Area 
(Jn.) (Jn.J tin.! !Sa. Ft.! (Jn.! !Go.) 4000 6000 (Fl.) 

16 14 15 1.2 0.060 (16) 12 13 
20 16 18 1.7 0.060 116! 10 12 
23 19 21 2.3 0.060 (16) 7 11 
27 21 24 3.0 0.060 (16) 5 JO 

33 26 30 4.7 0.075 114! NS 9 
See 

40 31 36 7.0 0.075 (14) NS 8 Sheet 

57 38 48 11. 6 0.135 110! NS 8 
64 43 54 14.7 0.135 110! NS 9 

87 63 78 32.1 0.105 (12) JO 16 
95 67 84 37.0 0.105 112) 11 17 

46 36 42 9.4 0.105 (12) NS 8 1 of 6 

53 41 48 12.3 0.105 (12) NS 8 

71 47 60 18.1 0.164 (8) NS JO 103 71 90 42.4 0.135 (JO) 10 15 60 46 54 15.6 0.105 (10) NS 8 

77 52 66 21.9 0.164 (8) NS 10 112 75 96 48.0 0.135 (JO) JO 16 66 51 60 19.3 0.135 (10) NS 8 

83 57 72 26.0 0.164 (8) NS 10 117 79 102 54.2 0.164 (8) JO 15 73 55 66 23.2 NS 8 
81 59 72 27.4 NS 8 

MAXIMUM COVER FOR CORRUGATED ALUMINUM ALLOY ROUND PIPE AND PIPE ARCH 
Notes: 

Increase the minimum cover values shown on 
Sheet 1 of 6 by 6 11 for gage and size combinations 
be!o w the heavy lines. 

Height of fi/!{maximum cover) is measured from 
top of finished grade to outside top of pipe. 

NA-Not Available 

NS-Not Suitable (For Highway H-20 or HS-20 Loadings) 

DR-Design Review is recommended for each specific application. The review 
should identify any special handling, installation, backfill procedures, and 
construction load restrictions which may be required. (The review 
performed by the designer does not relieve the contractor from analyzing 
and taking any necessary precautions required to protect partially or 
completely constructed pipe from the equipment used during construction.) 
(NOTE: The DESIGNER may use a thicker gage in lieu of the Design Review.) 

0 Limited availability of this product. Check availability before specifying. 

{]) 360 ° perforated pipe (french drain pipe) is not recommended in the pipe arch shape. 
Do not specify without checking both for suitability and availability. 

CJ) This size and gage combination must be strutted during installation per manufacturer's 
recommendations. Extra care will be required during handling and installation. 

(!) Use of this size and gage combination must be approved by the State Drainage Engineer. 
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Aluminum Structural Plate Aluminum Structural Plate 
Height of Cover Limits* Height of Cover Limits* 

Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing 
Arch Shape- HS 20 Live Load Round Shape- HS 20 Live Load 

Minimum Height of Cover <Ft.J Minimum Height of Cover <Ft.J 
Span Rise Area Diameter Area 

1.00 1.50 2.00 2.50 3.00 3.50 
IFt.-In.J !Ft. -In.! !Sq.Ft.! 1.00 1.50 2.00 2.50 3.00 3.50 IFt.-In.! !Sq. Ft.! 

5-0 19 0.125 O.JOO O.JOO O.JOO O.JOO O.JOO 
1-9 7 (45! ( 31) (31! (31! (31! (31J 0.125 O.JOO O.JOO O.JOO O.JOO O.JOO 5-0 2-3 9 
2-7 JO 

(45) (31! (31! (31! (3]) ( 31) 5-6 23 0.125-II-18 O.JOO O.JOO O.JOO O.JOO O.JOO 
6-0 28 (37! (25) (25) (25) (25) (25) 

1 JO 8 6-6 32 0.125-II-18 O.JOO O.JOO O.JOO O.JOO O.JOO 
2-4 JO 0.125-II-18 O.JOO O.JOO O.JOO O.JOO O.JOO 7-0 38 (32) (22) (22) (22) (22) (22) 

6-0 2-9 13 (37) (25) (25) (25) (25) (25) 7-6 44 0.125-II-9 0.150 O.JOO O.JOO O.JOO O.JOO 
3-2 15 8-0 50 (28) (37) (]9) (]9) (]9) (]9) 
2-4 12 8-6 56 0.125-IV-9 0.125-II-18 O.JOO O.JOO O.JOO O.JOO 
2-10 15 0.125-II-18 O.JOO O.JOO O.JOO O.JOO O.JOO 

9-0 63 (25) (25) (] 7! (] 7! (] 7! (] 7) 7-0 3-3 18 (32) (22) (22! (22! (22) (22) 

3-8 20 9-6 71 0.125-IV-9 0.125-II-18 0.125 O.JOO O.JOO O.JOO 
J0-0 79 (22) (22) (22) (]5) (]5) (]5) 

2-11 17 
0.125-II-9 J0-6 87 0.175-IV-9 0.125-II-18 0.125-II-27 O.JOO O.JOO O.JOO 

0.150 O.JOO O.JOO O.JOO O.JOO 8-0 3-4 20 11-0 95 (32) (20! (20! (]4) (]4) (]4) 
4-2 26 

(28) (37! (]9) (]9) (]9) (]9) 
11-6 J04 0.125-IV-18 0.125-II-27 0.125 O.JOO O.JOO 

2-11 19 
12-0 114 (]8) (]8) (]8) (12) (12) 

9-0 3-JO 26 0.125-IV-9 0.125-II-18 O.JOO O.JOO O.JOO O.JOO 12-6 124 0.150-IV-18 0.125-II-27 0.150 0.125 0.125 

4-8 33 (25) (25) (] 7) (] 7) (] 7) (] 7! 13-0 134 (23) (] 7! (23) (] 7) (] 7) 

13-6 145 0.125-IV-9 0.125-IV-27 0.125-II-27 0.150 0.150 

3-6 25 
14-0 156 (]6) (]6) (]6) (21) (21) 

J0-0 4-5 33 
0.125-IV-9 0.125-II-18 0.125 O.JOO O.JOO O.JOO 14-6 167 0.125-II-54 0.125-IV-9 0.125-IV-27 0.125-11-27 0.125-II-54 

5-2 41 
(22) (22) (22) (]5) (]5) (]5) 15-0 179 (]5) (]5) (]5) (]5) (]5) 

15-6 191 0.150-IV-9 0.125-IV-18 0.125-II-27 0.150-II-54 0.150-II-54 
3-6 28 16-0 204 (]8) (]4) (]4) (18) (]8) 

0.175-IV-9 0.125-II-18 0.125-11-27 O.JOO O.JOO O.JOO 
11-0 4-6 37 16-6 217 0.225-IV-9 0.150-IV-18 0.150-II-27 0.150-II-27 0.150-II-27 

5-8 
(32) (20) (20) (]4) (]4) (]4) 

17-0 231 (27) (] 7! (] 7! (17) (] 7! 50 
17-6 245 0.175-IV-18 0.175-II-27 0.175-II-27 0.175-II-27 

4-1 35 18-0 259 (]9) (]9) (]9) (]9) 
12-0 5-0 45 0.125-IV-18 0.125-11-27 0.125 O.JOO O.JOO 18-6 274 0.175-II-27 (]8) (]8) (18) ()2) 

0.175-IV-9 0.175-IV-27 0.175-II-27 
6-3 59 (12) 19-0 289 (]8) (]8) (]8) (]8) 

4 1 38 19-6 305 0.200-IV-9 0.200-JV-27 0.200-II-27 0.200-II-27 
(20) (20) (20) (20) 5-1 49 0.150-IV-18 0.125-II-27 0.150 0.100 O.JOO 13-0 5-11 59 (23) (J 7! (23) (Jl) (Jl) 

6-9 70 $ Number in ( J below combination indicates maximum cover for the given combination plate thickness, rib type 

4-8 47 and rib spacing. A!lmaxium cover depths are given in feet. (See Note Number 2 Under Structural Plate Notes 

5-7 58 0.125-IV-9 0.125-IV-27 0.125-II-27 O.JOO O.JOO Sheet 6 of 6J. 
14-0 

6-5 70 (]6) (]6) (]6) (Jl) (Jl) 
7-3 81 
4-8 50 

15-0 
5-8 63 
6-7 75 0.125-IV-9 0.125-IV-27 0.125-II-27 0.125 0.125 
7-5 87 (15) (]5) (15) (]5) (]5) 
7-9 93 

5-3 60 
16-0 6-2 73 

7-1 86 0.150-IV-9 0.125-IV-18 0.125-II-27 0.150 
0.125 

7-11 99 (]8) (14) (]4) (]8) 
(]4) 

8-3 J05 

5-3 64 

17-0 
6-3 78 
7-2 92 0.225-IV-9 0.150-IV-18 0.125-II-27 0.175 0.150 
8-0 J05 (27! (] 7! (]3) (20) (] 7! 
8-10 119 

5-9 75 
18-0 6-9 90 

7-8 105 0.175-IV-18 0.125-JV-27 0.200 0.175 
8-6 119 

(]9) (12) (22) (]9) 

8-11 126 MINIMUM AND MAXIMUM COVER FOR ALUMINUM STRUCTURAL PLATE 
6-4 87 
7-4 J03 

@ 
2008 FDOT Design Standards Last 19-0 8-2 118 0.125-IV-9 0.125-IV-27 0.125-IV-54 0.125-IV-54 Revision Sheet No. 

9-0 133 
(Jl) (Jl) (JJ) (]]) 07/01/07 5 of6 

9-5 141 COVER HEIGHT Index No. 

205 



Aluminum Structural Plate Aluminum Structural Plate 

Height of Cover Limits* Height of Cover Limits* 

Combination Metal Thicknessh Reinforcin3 Rib Type, and Rib Spacing Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing 
Underpass S ape- HS 0 Live Load Pipe-Arch Shape- HS 20 Live Load 

Minimum Height of Cover (Ft.J Minimum Heiaht of Cover (Ft.J 

Span Rise Area Span Rise Area 
1.00 

IFt.-In.J !Ft. -In.! !Sq.Ft.! 1.00 1.50 2.00 2.50 3.00 3.50 IFt.-In.J !Ft-In! !Sq-Ft! 1.50 2.00 2.50 3.00 3.50 

6-1 5-9 28 0.125-II-18 O.JOO O.JOO O.JOO O.JOO O.JOO 6-7 5-8 30 0.125-II-18 O.JOO O.JOO O.JOO O.JOO 0.100 
(29) (25! (25) !25! (25) (25! 6-11 5-9 32 (25! (22) (22) (22! (22) (22) 

6-3 6-1 30 
7-3 5-11 34 0.150 0.100 0.125-IV-18 a.JOO a.JOO 0.100 

6-3 6-5 32 
7-9 6-0 37 (22) (]9) (]9) (22) (]9) (]9) 

6-2 6-11 34 0.125-JI-18 
8-1 6-1 39 

0.100 0.100 0.100 0.100 0.100 
6-4 7-3 37 (25) (22) (22! (22) (22) (22) 
6-3 7-9 39 8-5 6-3 42 0.125-JV-9 0.125-JI-18 0.100 0.100 0.100 0.100 
6-5 8-1 42 8-10 6-4 45 (]9) 119! (] 7! (] 7! (] 7! (] 7! 

0.100 9-3 6-5 47 0.125-JI-18 0.100 0.100 
12-1 11-0 106 0.125-IV-18 0.125-11-27 0.125 0.100 6-6 0.125-JV-9 0.125 0.100 

(]4) (]2) (J2) 9-7 50 (] 7! (] 7! (] 7! (]5) (]5) (]5) 
!14! 114! 9-11 6-8 53 

11-2 114 
10-3 6-9 56 12-JO 0.150-IV-18 0.125-11-27 0.150 0.125 0.125 10-9 6-JO 0.175-JV-9 0.125-JI-18 0.125-II-27 0.100 O.JOO 0.100 

13-0 12-0 124 (]3) !13) (]3) (]3) (]3) 58 (]6) !16) (]4) (]4) (]4) 
11-1 7-0 61 (]6) 

13-8 12-4 133 0.125-IV-9 0.125-JV-27 0.125-JI-27 0.125-JI-54 0.125-JI-54 11-5 7-1 64 0.125-JI-18 0.125-II-27 0.125 a.JOO 0.100 
14-0 12-11 143 (12) (12) ()2) (12) (12) 11-9 7-2 68 (]4) (]4) (]4) (]2) (]2) 

14-6 13-5 155 0.125-IV-9 0.125-JV-27 0.125-11-27 0.125-JI-54 0.125-JI-54 12-3 7-3 71 
14-8 14-1 165 (]]) (JJ) (JJ) (Jl) (]]) 12-7 7-5 74 

7-6 77 0.150-IV-18 0.125-II-27 0.150 a.JOO O.JOO 12-11 (]3) 
8-2 83 (]3) (]3) (]]) (JJ) 

15-5 14-5 177 0.150-IV-9 0.125-IV-18 0.125-11-27 0.125-11-27 0.125-JI-2 13-1 

15-6 15-2 190 (]]) (lJ) (Jl) 13-1 8-4 87 
(Jl) (Jl) 

16-2 15-6 200 13-11 8-5 90 
16-6 16-0 208 0.225-JV-9 0.150-IV-18 0.150-II-27 0.150-JI-27 0.150-II-27 14-0 8-7 94 

0.125-IV-9 0.125-JV-27 0.125-11-27 0.100 0.100 
16-8 16-4 215 (JO) (JO) (JO) (JO) (JO) 13-11 9-5 102 

(12) (]2) !12! (Jl) (JJ) 

14-3 9-7 106 

ALUMINUM STRUCTURAL PLATE NOTES 14-8 9-8 110 0.125-IV-9 0.125-IV-27 0.125-11-27 0.125 0.125 

14-11 9-10 114 (Jl) (Jl) (Jl) (Jl) (Jl) 

1. Allowable cover (minimum & maximum) is measured from the outside 
volley of crown plate to the bottom of flexible pavement or from the 15-4 10-0 119 
outside val!ey of the crown plate to the top of rigid pavement. 15-7 10-2 123 0.150-IV-9 0.125-JV-18 0.125-II-27 0.125-JI-54 0.125 

Minimum cover must be maintained in unpaved areas. Maximum cover 16-1 J0-4 128 
(JJ) (Jl) (Jl) (JJ) (Jl) 

is measured at the highest fill and/or the highest pavement elevation. 

16-4 J0-6 0.225-JV-9 0.150-IV-18 0.125-11-27 0.125-JI-54 0.125-JI-54 

2. To find the minimum material requirements for the aluminum structural 
132 (JO) (JO) (JO) (JO) (JO) 

plate structure: 
a. Select the span in the left hand column that is equal to or larger * Number in ( J be!o w combination indicates maximum cover for the given combination plate thickness, rib type 

than structure size required. DESIGN NOTES and rib spacing. Al/maximum cover depths ore given in feet. (See Note Number 2 Under Structural Plate Notes) 
b. Select the cover in the top row that is equal to or smaller than 

that required for the site. 1. The plans must call out size, metal thickness, 
c. Intersect appropriate span and cover to find the appropriate plate. reinforcing rib type and rib spacing. 

Example: Round Pipe, Span= 17'-0", Height of Cover= 2'-7" 
(use 2.5 ft. in table!. Ans' 0.150-II-27 (] 7! 2. Pipe-arch and underpass shapes will generate 
The table selections show metal thickness, rib type, rib spacing high corner bearing pressures against the sidefill 
and maximum cover. Example: 0.150-11-27=0.150 11 thick plate and foundation. The height of cover is directly 
structure with Type II nb at 27 11 on centers on the crown. affected by these bearing pressures. The 
Number (17) in parenthesis below combination indicates maximum surrounding soil and foundation must be checked 
cover in feet for the given combination of plate thickness, rib type, ta ensure that they to react against these pressures 
and rib spacing. to avoid inducing excessive strain in plate. MINIMUM AND MAXIMUM COVER FOR ALUMINUM STRUCTURAL PLATE 

3. Arch shapes shown ore single radius and have a rise-to-span ratio 

© 
Last 

of 0.30 ta 0.53 Structures with rise-to-span ratios of less than 0.30 are 2008 FDOT Design Standards Revision Sheet No. 

typically not used because of structural considerations. 07101/07 6 of6 

4. Tables based on HS 20 wheel foods. COVER HEIGHT Index No. 
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Transverse Bars 

.p 

JJ4 11 Opening Grote Consisting Of Vertical Bars =---! ~ And Transverse Bars (Web Spacers) 

\I I --------~---

#4 Bars Continous 
On Bo th Sides 

Concrete Backfill 

174" Opening For Fixed Height Grates, 
Opening At the Pipe Can Be 3 11 

Remo veab!e Grate 

Slope To F/t 6" rMin.JI 

Grate Frame 

6" (Min.J 
12!/z" <Min.J 

.p 

Concrete Backfill 
CSP 16 Gage Pipe Channel 
15" Diameter Standard Unless 
Otherwise Shown in Plans. 

With Anchoring Lug 

e Drain Channel 

"' ·V .p Channel 

6 11 <Min.) 
·V 

r 
v 

~ _, ·V 

<n 

PREFORMED POLYETHYLENE ALTERNATE ROUND CSP ALTERNATE 

SEE SHEET 2 FOR TYPICAL LOCATIONS 

TYPE I (NON-REMOVABLE GRATEJ 

GENERAL NOTES 

1. Trench drain is intended for use in gutters and driveways as shown on the typical locations on Sheet 2. Type I is intended for use in 
Type E, F and drop curbing, and adjacent to traffic separators and standard barrier walls. The width of the channel grate for Type I 
Trench Drain shat/be 1)'4 11 throughout the length of its application. The linear slope or gradient for Type I may be manufactured by 
varying the depth of the channel neck. Type II may also be used in those locations if on independent laboratory certifies that the grating 
used has on open area equal to at least 0.27 square feet per linear foot. Type II is primarily intended for use in volley gutter across 
driveway openings and drop curbing; Type I may also be used in those locations. The width of the channel grate for Type II Trench 
Drain shall be the some as the width of the channel. The linear slope or gradient for Type II may be manufactured by varying the depth 
of the channel. Trench Drain shall not be placed in designated pedestrian paths unless ADA compliant grates are used. 

2. Unless shown in the plans, outlet pipes and preformed channel inverts shall be sloped 0.67. or steeper toward the outlet regardless of 
the surface slope. 

3. Trench drain may be stubbed directly into drainage structures, or outlet pipes may be used to connect trench drain to drainage structures. 

4. A clean out port compatible with the manufactured system shall be provided for Type I drains at the upstream end and at intervals not 
to exceed 50 feet. The cleanout port shall provide an opening 6 11 to JO" wide (transverse to the trench drain length) and 18" to 24" long. 
Where cleanouts are placed adjacent to raised curb or separator, the curb or separator shall be formed around the cleanout. The clean out 
shat/have a removable load resistant cover or grate. 

5. Trench excavation must allow for a minimum of 6 1
' of concrete to be placed under and alongside the trench drain channel system. 

Concrete backfill shall meet the requirements of Section 347 of the Standard Specifications. At the end of all units (Type I or II J, 
the concrete backfill shall extend 6 11 minimum past the end of the drain opening. 

6. Transverse bars for Type I Trench Drain shall be spaced 4 11 to 6 11 on center. 

7. Whenever the work disturbs existing conditions or work already completed, restore the same to its original condition in every detail. 
All such repair and replacement shall meet the approval of the Engineer. 

'i- .. 
Concrete Backfill ·O 

4" Min. Unless Otherwise 
Shawn in Plans 

e . 

Drain Channel 
(Bottom Shape Optiona/J 

e . 
. . ~ ' 

PREFORMED CHANNEL WITH REMOVABLE GRATE 

SEE SHEET 2 FOR TYPICAL LOCATIONS 

TYPE II 

DESIGN NOTES 

1. Where placed adjacent to reinforced concrete barrier wall or median barrier wall, 
the designer shall detail in the plans the position of the drain relative to the barrier 
wall to avoid conflicts with the barrier wall footing. See Index No. 410. 

2. The designer shall identify the following in the plans: 
(a) The type of drain at each location. 
(bJ The begin and end locations of the Trench Drain. 
(c) The location of the outlet pipe if the Trench Drain is not 

stubbed directly into a drainage structure. 
(dJ The design flow (QJ for the Trench Drain must be shown on the plans. 

3. Capture efficiency for Type I Trench Drain may be computed using the equations 
for slotted drain in FHWA 1s HEC 12 & 22. Grate Type I and Type II must have at 
least 30/. open area. 

4. Round pipe alternate is available in 12, 18, 24 and 36 inch CSP. 

5. Type II Preformed Channel with integral anchoring lugs are applicable. 

8. Payment to be made under the contract unit price for Trench Drain, LF. 1------------2_o_o_B_F_D_O_T_D_e_s..,,ig ... n_S_ta_n_da_rd_s ___________ i,..'y':~~n 
7/01/0 

Sheet No. 
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11 
2'-3 11 

E Curb 

J'-6" 

~1 

WITHIN TYPE E CURB 

Shoulder 
Pavement 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 

6" 

2'-0 11 

F Curb 

1'-4" 

WITHIN TYPE F CURB 

Exposed Heel 

2'-10" 

I 
I 

I 
I 
I 
I 

I 
I 
I 

Slope To Fit -------j 
2'-0 11 

Drop Curb 

1'-4" Drlve=--lJ 

}[ r--r-

WITHIN DROP CURB 

4'-0", 6'-0", Or B'-6" 
Separator 

,___---~---------

I 
I 
I 
I 
I 
I 
I 

Grate To Be Used On 
Preformed Polyethylene 
Alternate In Driveways 

1'-10 11 

' -' 
/ 

' 
/ 

' 
/ 

' / 

WITHIN VALLEY GUTTER 

Edge Of Grote Frame 

Slope To Flt Driveway~ h 
~-~ 

I / 
I / 

~----~ /~Optional Trench 

Slope To Fit Roadway 

WITHIN DROP CURB 

TYPICAL LOCATIONS FOR TYPE II 

ADJACENT TO SHOULDER BARRIER WALL ADJACENT TO TRAFFIC SEPARATOR Y< As Necessary To Provide 6" Of Concrete 
On This Side Of Drain 

ROUND PIPE ALTERNATE SHOWN, BUT PREFORMED POLYETHYLENE ALTERNATE ACCEPTABLE 

TYPICAL LOCATIONS FOR TYPE I 

2008 FOOT Design Standards 

TRENCH DRAIN 

Last 
Revision 

04 
Sheet No. 

2 of2 
Index No. 
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~ Inlet Type 2 Symmetrical About f_ I 
~[ Inlet Type 4 Symmetrical About [ 

-~ ,, 
Xi Location Reference 

IA ~' 
L ocafion Re ferenc e 

See Slab Reinforcing 
Detail This Sheet. 

Cover 

[ Inlet 

........,___________,_______, ~ 
1---~~~+-~=-'~-,---,::-~~-,--~-"7"'~---t-~~~+-~~~ 

_I 

10'-0" 3 '- 0" 

13' - 0" 

~ 
PLAN UNLET TYPE 2 SYMMETRICAL ABOUT fl.J 

See Slab Reinforcing 
Detail This Sheet. 

6" 'tj-

I{_ Inlet 

k f-----_...__------..,"--+-----------"-=:;--=--=-______, ~ 
<o 
, I 

1--~~~~----"-~~.,.-..,,..,.-~+-....,,.,.......,,.-..._~~ ~ 
6'- 0" 

9 '-0" 

~ 
PLAN (JNLET TYPE 4 SYMMETRICAL ABOUT fl.J 

To Be Paid Limits Of Inlet Cons truction To Be Paid Limits Of Inlet Construction To Be Paid 
For As C. & G. For As C. & C. For As C. & C. 

Back Of Curb 

Face Of Curb 

~L . OfCtu=t=t=er~~~~~~<o~~~~~~~~~~~~~~~~~~~~~LOf ~G-u_tt_e_r~~~~~~~~~,.-~~,.-~~~~~~~ ~ 
"~ D 11 J $J= ~1 

I)) 
I)) 

VJ 

-
'1-
_I 

3' - 0" 10' - 0" 3 '- 0" 3'- 0" 3'- 0" 3'- 0" 
Gutter 
Trans . 

Cutter 
Trans. 

Gutter 
Trans . 

Cutter Bock Of Curb 
Trans. 

SECTION BB UNLET TYPE 2 SYMMETRICAL ABOUT [J 

INLETS TYPES 1 AND 2 

SECTION BB UNLET TYPE 4 SYMMETRICAL ABOUT [J 

INLETS TYPES 3 AND 4 

5" (/! Concrete 
Support Post See Note'; 

No. 4 ;:... 
5 " (/! Concrete 
Support Post 

Face Of Curb 

#6 Bars 12 5" (/I Concrete Suppor t Pos t 

INLETS TYPES 1 AND 3 

~ 

#6 Bors @ 9" 

INLETS TYPES 2 AND 4 

SLAB REINFORCING 

GENER AL NO TES 
1. The finished grade and slope of the inlet tops are 

to conform with the finished cross slope and 
grade of the proposed sidewalk and/ or border. 

l.d. 3'- 6" Dia. 6" Concrete 
4'- 0" Dia. 9" 6 " 73/, "JOY, "#6 Top Bars 

2 . When inlets ore to be constructed on a curve, 
refer to the plans to determine the radius and, 
wher e necessary, modify the inlet det01/s accordingly. 
Bend steel when necessary. 

#4 Bars 

6" Concrete 

DIMENSIONAL SECTION 

#6 Bars @ 

9" Ctrs. 

l!2 8" Ctr~-~w:~' 
3'- 6" Dia. Both Ways 

4" 
4 11 1'- 8/J 

REINFORCING SECTION 

#6 

#4 Bars 
@ 8" Ctrs . 
Both Ways 

DIMENSIONAL SECTION 

#7 
4'- 0" Dia. 

~ 
4" 1' - 5 11 

REINFORCING SECTION 

J- JOYz" 7" 

#6 Bors l!2 
Bars 12 9 11 ctrs . 

I 

'-----~~ 

31/2 '#6 Bottom Bars I/ n 3 . All steel in inlet top shall hove 114" minimum cover 

21%" For 3'- 6" 
Structure Bottom 
18f/2" For 4'- 0" 
Structure Bottom 

unless otherwise shown. Inlet tops shall be either 
cast - in- place or precast concrete . 

4 . The rear wall portion of inlet tops Types 1, 2, 3 & 
4 may be constructed with brick. Dowels to top 
slab required. 

5 . For supplementaldetoils see Index No . 201. 

6. Only round concrete support post will be acceptable. 

7. These inlets are designed for use wi th s t andard 
curb ond gutter Types £ and Type F . Locate 
inlet ou tside of pedestrian crosswalks. 

8 . For structure bottoms see Index No. 200. 

3'-6" DIA. STRUCTURE BOTTOM <SECTION AAJ 4'-0" DIA. STRUCTURE BOTTOM <SECTION AAJ 

DIMENSION & REINFORCING HALF SECTION 
TYPES A & E CURB <HALF SECTION AAJ 
<TYPE E GUTTER SHOWNJ 9. Inlet to be paid for under the contract unit price 

for inlets (CurbJ <Type_ J, Each . 

TRANSVERSE SECTIONS FOR INLETS TYPES 1, 2, 3 & 4 
2008 FOOT Design Standards Last 

Revision Sheet No. 

01101101 1 of 1 
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8!/z" 
#4 Bars 
@ 6" Ctrs. 
~Corner Fillet (See Note 6J 

_J_'::='f'-CT"J:j f:i " Chamfer 

#4 Diag. Bors 
6" 3'-6" 6" 

(Steel Grote Shown) 
9 11 Min. 

Radius 

HonZ. 

#4 @ 8 11 Ctrs. Vert. 

Inlet Bottom Or Riser 

J'-3" r 

TOP MOD/FICA TION FOR TYPE E CURB 

Fi/let £ ach Back Corner. 
Required When Round 
Bottom Or Riser Used 

I -~Inlet r (Jn/et Top Type 6 

1 

Symmetrical About ([__) 

GENERAL NOTES 

1. The finished grade and slope of the inlet tops are to conform 
with the finished cross slope and grade of the proposed sidewalk 
and/or border. 

2. When inlets are to be constructed on a curve, refer to the plans 
to determine the radius and, where necessary, modify the inlet 
details accordingly. Bend steel when necessary. 

3. Al/reinforcing stee/sha!!have 1%" minimum cover unless 
otherwise shown. Inlet tops shall be either cast-in-place or 
precast concrete. 

4. ?recasting of this inlet top will be permitted. Pre cast units shall 
conform to the dimensions shown or in accordance with approved 
shop drawings. Request for shop drawing approval shall be directed 
to the State Drainage Engineer. 

Or If Top 
Top Slab 

Slab Present, 
Thickness Plus 3 11 

SECTION AA 
6" Or 9 11 

5. Concrete meeting the requirements of ASTM C478 (4,000 PSIJ 
may be used in lieu of Class I concrete for precast units, 
manufactured in plants which are under the Standard Operating 
Procedures for the inspection of precast drainage products. 

Center Of Box 

6. The corner fillets shown for rectangular throats are necessary 
only when throats are to be used in conjunction with circular 
inlet bottoms or when used on skew with rectangular inlet boxes. 

7. For inlet bottoms see Index No. 200. 4 1 and larger bottoms are 
to be used with 3 1-6" riser. 

w 
m 

·c 
0 
> /l This Area Moy Be Cast 

-..( I At No Additional Cost To 
I The Department 

Location Reference B. 
These inlet tops are designed for use with standard curb and 

gutter Type £ and Type F. Locate inlet outside of pedestrian 
crosswalks. 

Intermediate Bars 
(Discontinued When Space Between Adjacent 
Longitudinal Bars Is Closer Than 8 11 Centers) 

SECTION PP 

Theo. 

I 
_______ _J 

SECTION 00 

10'-6" 

TOP VIEW 

To Be Paid For 
As Curb & Gutter Limits 

~[ 
Of Inlet Construction 

To Be Paid For 
As Curb & Gutter 

F.L. Of Gutter 

This Area Moy Be Cast 
At No Additional Cost To 
The Department 

r;;:;:i=::::;::::=====t::::;===t===;::?tlJO .. 

"'
111- ~===~-~-~-----'-=--~==1 '°-:! 
~O" 8'-0" 2'-6" 3'-0" . 

Gutter Gutter 
Transition Transition 

SECTION BB 
(Curb Inlet Top Type 6 Symmetrical With Left Haff) 

INLET TYPE 5 

9. See Index No. 201 for supplemental details. 

10. All steel used for frame and grate shall meet the requirements 
of ASTM A36/ A36M. 

11. Either cost iron grates or steel grates may be used. 

12. When Alternate 11G 11 grate is specified in the plans either the 
cast iron grate and galvanized steel frame or the the galvanized 
steel grate and frame must be used. Grates are to be grouted 
111 accordance with the grouting detail shown on sheet 2 of 2, 
in lieu of tack welding. 

13. Inlet to be paid for under the contract unit price for Inlets 
(Curb) <Type_), Each. 
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Epoxy- Sand Grout 
Each Side 

i 

r.::----- L3x2xYa 

TOP VIEW Anchor 

~!See Dela(!; 
Cpaxy- Saarl Cea~ 

Grommet \_.. 

SECTION NN 
GROUTING DETAILS 

Epoxy- Sand Grout 
Each Side 

M 

1/4" _q: 

4 '- OJ/,; " o. to o. Of Frame 

HALF SECTION DD 

4'- 01/,;" o . to a . Of Frame 

3 '-11 " a . to a . Of Grate ' 

I i--

n~============:;::::::======::::::l 

i G:-----
TOP VIEW 

SECTION MM 

Ya 

Anchor 
<See De tail} 

GROUTING DETAILS 

Co ver 

HALF SECTION DD 

TOP VIEW 

FRAME 

i----------------~t I - ) 
I a"-- to 
I .......... ...., 1/ ,, O· 

- ..... 1' - 9 2 I 1------~ _ _.. 

: : ~ l~t::: 
I I 
I I ft Vi " ---...!ii.>-:;:;.-\ 

SECTION EE 

CAST IRON GRATE 

i----------------~t I - ) 
I a ,,. to 
I _.. ....., t i '' O· 

0 .......... 1·- 9/2 
I 1------~ _.,... 

: : 'O ~\-: 
I I 
I I ft !Ii" 

SECTION EE 

STEEL GRATE Bar 716 " x 2 " 

]Qo 

ANCHOR DETAIL 

1%" 8 ----{ jl / " 4 7/ " 
_L -j~ p 

" 0 i ~ Ii u u 
2" ~~ s~~ i ;; _.jt£ %· 

/ 2 11/ " 
/JG SECTION GG 

TOP VIEW 

~ 
SECTION XX 

I I 

I '== l ~===== ~=============================~ 
I Nonskid Floor Pla te ~ l f============================ -=======~ 
I I 
I I 

x~=====================================~ x 
1 "---- 14" Pickholes__.o l 
I I 
~=====================================~ 

y 

TOP VIEW 

~ 
T 
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Ai 
~~~~~~~~~~~~~~----,.-

5' 

-_-_-_-_-__::1_ 

Pavement Depression 

-!J PLAN 

Yz" Expansion 
Joint (Typ. ) 

---

,--Transition---' 

To Be Paid For As Separator (No Deduction For In/et) 

To Be Paid For As Inlet 

4 ' 5 ' 4' 

I ~ .,, 
\ --- I I -- --~ ~- --------- r----------1 ------I I 

I I 
I I 
I I 
I I 
I I ------------

GENERAL NO TES 

1. This inlet is used in Traffic Separators Types I and II; or, in separators cons tructed 
with Curbs Types A, 8 and £ and sidewalk paving, which cannot accommodate Inlets 
Types 1, 2, 3 , 4, 5, or 6. Use of this Inlet on through traffic side of the separator 
is not permitted in medians with Curb Types A and 8 . Locate inlet outside of 
designated pedestrian travel way. 

2 . Al/reinforcing to be Grade 60 bars with 2 " min. cover unles s otherwise shown. See I ndex 
No . 201 for equivalent area of welded wire f abric . Cut or bend bars out of way of pipe 
when necessary. Bars ta clear pipe by J!/z" 

3 . Recommended maximum p ipe sizes are 2 4 " longitudinal and 30" transverse. For forger 
p ipe, inlets with Alt. B bottoms, Index No . 200 are recommended. 

4 . For supplementary details see Index No. 201 . 

5 . All dimensions are for both precost and cost - in -place inlets unless otherwise shown. 

6. Inlet to be paid for under the contract unit price for Inlets (Curb) (Type 1), Each. 

r 

i ( 

~r 

Pavement 

Cl -, 

"' - ~ x: 
~r '- a a ::;;, > 

lo 
:S "'< 

a? I 

c.:i ~ ""' a -
~ :::: 

Superelevated Pavt. l'- 6" 

Pavemen t Transition 
To Inlet 

9" 51/4,, 

I 

180° Hook 
(Typ.) 

90° Hook 
<Typ.) 

14" 

9" 9" 

6" 3 ' 

THROAT DETAIL 
MODIFICATION WHEN USED 

AS A MANHOLE 

#6 Bars 
AC! Std. Hooks Required Each End Of 
Straight Bors And Right End Of Bent 
Bors: 180° Hooks, Canted 60° (+ },On 
Odd Bars; 90° Hooks, Down, On Even 
Bars Numbered Fr om Throat Side. 

/ 

/ -
#6 B or--

~ 
\ 

.... ~ - -h 

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE JJ 

~>-~~ 

( \ 
\ I 

I 
I 

WALL AREA 
DEPTH SCHEDULE (in. 2 /ft .) 

0' - 6 ' A12 0.20 

6' - 10' A6 0 .20 

10' - 13' A4 0.20 

10' - 15' 85.5 0.24 

6 ' Sep arator 

4 ' Separator 

9" 2' 9" 

\ _j 

#5 Bars If:! 10" Ctrs. 
SECTION AA 

MAX. SPACING 

BARS WWF 

I 

~ J I 

-----f:/1 I 
/ 

12 11 B" 

6" 5" 

I I ( I I 
s 

t--t r-r ~- - ~ ,--, 
I 

#5 Bar 

4" 3" Throat Sr ·de--

5!/z" 5" 3" - 4 @ 6" 6 @ 5" 

REINFORCING STEEL DIAGRAM 
TOP SLAB OF INLETS 

#6 Bors 
See Throat Detail And 
Reinforcing Diagram For 
Hook Arrangemen t 

Pavement 

Const. Joints Permitted 
Between These Limits
See Index No . 201 For 
Minimum Dimensions. 

6" 

For Bottom Slab Rebar Embedmen t 
Options See Optional Cons true ti on Join ts, 
Index No. 201. 

2008 FOOT Design Standards 
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5' 

4 ' 

#4 Bors @ 

10" ctrs. 

SECTION BB 

6" 

Slab 

Horiz. Woll Reinf. 
(See Table 1) 

# 4 Bars @ 

12" Ctrs. 
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Yz" Exp. Join t <Typ.J 

---- === --

Location Re ference 

"'--Transition~ /Pavement Depression __/ ~Transition~ 

~ 
PLAN 

To Be Paid Far As Separator (No Deduction For Inlet) 

To Be Paid For As Inle t 

4' 5 ' 4' 

TI ........ J] 
SECTION CC 

Pavement 

GENERAL NOTES 

1. This inlet is to be used only in Traffic Separators Types IV and V; or, 
in separators constructed with Curbs Types D and F and sidewalk pavin g, 
which canno t accommodate Inle ts Types 1, 2, 3 , 4, 5 or 6 . Use of this inle t 
on the through traffic side o f the separa tor should be avoided in medians 
constructed wi th Curb Type D (Curb inlets Types 9 or 10 are recommended). 
Locate inlet outside of designated pedestrian travel way. 

2 . All r einforcing to be Grode 60 bars with 2" min. cover unless otherwise shown. 

6 " 3 ' 

See Index No . 201 for equivalen t are a of welded wire f abric. Cu t or bend bars 
out o f way o f pipe when necess ary. Bars to clear pipe by JYz". MOD IF I CATION WHEN USED 

AS A MANHOLE 
3 . Recommended maximum pipe sizes are 24 " longitudinal and 30" transverse. 

For larger pipe, inle ts with Alt. B bottoms, Index No. 200 are recommended. 

4. For supplemen taldetails see Index No . 201. 

5. Al/ dimensions are for both precast and cast-in - plac e inlets unless otherwise shown. 

6. Inlet t o be paid for under the contr act unit price for Inlets (Curb ) <Type BJ, Each. 

J'-6" 
#6 Bars 

Pavemen t Transition To Inlet 
AC! Std. Hooks Required Each End Of 
S traigh t Bars And Right End Of Bent 

6 " 

180 ° Hook 

Bars . JB0°Hooks, Canted 60° ( +J, On Odd 
Bars; 90° Hooks, Down, On Even Bars 
Numbered From Throat Side. 

6~"#' <T:7 
~~:::::;:::;z~:::::;:;:z::::t;!::::~_J_ 

90° Hook (Typ .J 

'-0 

QJ 

"' 

THROAT DETAIL (SECTION AAJ 

f 
~ -1. --'----9 @----'-6_" -·I ~ J 

6 1 Separator 

4 ' Separator 

2 ' 

6" 
Type III Frame 

REINFORCING STEEL DIAGRAM 
TOP SLAB OF INLET 

5' 

4' 6" 

I (Cover No t Shown) 

---.--::-r--t----'--~---'--ii=====:::n-..r- -=-_J - ~ 
q-\~I 

Top Slab Rebar 
r:::F===:::;i;r-----'":""""--::;i[ Hooks Requir ed 

SECTION AA 

Const. Joints Permit ted 
Between These Limits - See 
I ndex No . 201 For Minimum 
Dimensions. 

Hanz. Wall Reinf. 
(See Table 1J 

Horiz. Wall Reinf. 
(See Table J) 

SECTION BB 
For Bottom Slob 
Rebar Embedmen t 
Options See Optional 
Construction Joints, 
Index No. 201. 

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE 1J 

WALL AREA MAX. SPACING 
DEPTH SCHEDULE <in. 2 /ft. ) BARS WWF 
O' - 6' A12 0.20 12" R" 
6 ' - 10' A6 0.20 6" 5" 
10'-13' A4 0.20 4 " 3" 
J0'- 15' 85.5 0.24 5Yz" 5 " 

i--~~~~~~~~~~-2_0_08.;_F_D~O_T_D~e~s~ig~n...;,._;;;S~ta~n~d~a~m~s.;_~~~~~~~~~~~:~n 
CURB INLET 110110 
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II II ' 
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II II 

TOP VIEW 

(Curb Box) 

II 

<Frame! ii 
(Grate) 

LONGITUDINAL SECTION 

Lee Of Curb 

Direction Of 
Predominate Flow 

6" 

J 715 

'732 11 

~u~~ 
3Yz" 24" r± Yi6"! 

31" 

TRANSVERSE SECTION 

#5 Bars Top 
#6 Bars Bottom 
12" Returns, Each (Min.J 

Adjustable Curb Box 
(6 11 to 9" Curb Height) TOP VIEW 

#4 Bars Continuous 

#5 Bar Top & 
Bottom, L=l8 11 

-~~~~~~~~~~c:;,;~#~5 Bar ,.. #6 Bar 

~r~k;::=====1:~ 
Optional Key 

I I (Jn Lieu Of Dowels) 
3'-6" Or 4 '-0" 

Welded Wire 
Reinforcement 

I I 6 11 Concrete 

/ 

D 

TOP VIEW 

= 

#4 Bars, 6" cc, 
Top & Bottom 

#5 Bars, With Hooks. 
6" cc, Bottom 

#4 Bar 

40 11 x 20 11 

2 #4 Bars 
Top & Bottom 

#4 Bar (12" Legs) 

,.,.--#5 Bors 

" 

Optional Key ,_/ 
I 

(Jn Lieu Of Dowels) 
3'-6" 

I. 
I 

~# 4 Bars (Or Welded 
re Reinforcement) Wi 

#4 Bar 

I 6 

FRAME AND GRATE Ll (Bottom Or Riser J 

ilB" Brick 

(Bottom Or Riser) 

TOP VIEW 

Approximate Debris Free Capacity 
(0.02 Pavement Cross Slope) 

~ 
~:§ 3. O+---t-+--t--?!W'-1 

c2 2.o+-+----lteC ...... ~~~ 
Q 

JOO 90 BO 70 60 50 

Dfntake /QTota! (/) 

EFFICIENCY CURVE 

SECTION AA 
(5££ NOT£ 6 BELOW! 

TOP SLABS 

SECTION BB 
(5££ NOT£ 6 BELOW J 

GENERAL NOTES 

1. This inlet is primarily intended for locations with light to moderate flows where right of way does not permit 
the use of throated Curb Inlets Types 1 through 6. The typical application is on curb returns to city streets. 
The inlet grate is suitable for pedestrian and bicycle traffic. 

2. This inlet to be located outside of curb romp area in vertical faced curbs such as Curb and Gutter Type F. Grate 
shall be oriented with vanes directed toward predominate flow. 

3. For structure bottoms see Index No. 200. For supplemental details see Index No. 201. 

4. All steel in slob tops shall hove 11/4" minimum cover unless otherwise shown. Tops shall be either cast-in-place 
or precast concrete. 

5. For Alternate B applications, top slob openings shall be placed such that 2 edges of inlet frame will be located 
directly above bottom wall or riser wall. 

35Yz" d 12 £qua/Spaces 2 1'!/i6 " ~ .. Tir 
_ill] 

6. When used on a structure with dimensions larger than those detailed above and risers ore not applied, the top 
slab shall be constructed using Index No. 200 with the slab opening adjusted to 24"x36". The "Special Top Slab" 
on Index No. 200 is not permitted. 

~rt 
~II§ 1111 11 11 11 l!Jl 11 11 11 11 t$j 

See Detail A_/ I 
See Detail B_/ 

SECTION DETAIL A DETAIL B 

GRATE DETAIL 

7. Frame may be adjusted with one to six courses of brick. 

8. Cast iron frame grate and hood to be U.S. Foundry 5130-6016, Neenah Foundry R-3067-L, or approved equal. 
Inlet and grate detail shown is Neenah R-3067-L. Vaned grates with approximately equal openings will be 
permitted that satisfy AASHTO HS-20 loading. Grates shall be reversible, right or left. 

2008 FDOT Design Standards 

CURB INLET TOP 
TYPE9 

Sheet No. 

1 of 1 



#5 Bars, With Hooks, 

#5 Bar, Each Corner 6" cc, Bottom #4 Bars 

Hooks, 

~Face Of Curb 

#5 Bars, With Hooks, 4" cc, 
Bottom, 4 Sides 

Center Of Opening 
Location Reference 

TOP VIEW 

%] ~1" Seat 

22" 
36" 

I 
7" 

Direction Of 
Predominate Flow 

1 7" 6" 

LONGITUDINAL SECTION TRANSVERSE SECTION 

FRAME AND GRATE 

Bottom Lug (4 Corners) 

PLAN 

~ 7 Equa/Spoces @ 2%" 1-!6" 
~Ill &&Q 8 & &~ 

See Detail AJSee Detail B 

SECTION 

GRATE DETAIL 

Approximate Debris Free Capacity 
(0.02 Pavement Cross Slope) 

3.0 

~ 2.0 

'=' 
~ 1.0 
a 

o'- 0 
100 90 80 70 60 50 

Qlntake /QTota! (XJ 

EFFICIENCY CURVE 

~~ 
3"~ 

1%"1 

DETAIL A DETAIL 8 

Position 

Center Of Opening____,,---, 
La cation Reference 

Frame Position 
#4 Bar 

#4 Bars, 
Top & Bottom 

#4 Bars Continuous 
Or 12 11 Return Laps 

#4 Bar (]2" & 24" Legs) 
Same Opposite 

TOP VIEW 

.g 
r---r:;O~p;t1~·a~n~o/~KT,e~y;:=:::;==::'::===r---i 

I • • • • 

I I (Jn lieu Of Dowels) I I 6 11 Concrete 

U
~~3~'-~6_"~0~r~4-'-~0~'-' --<~ f---8 11 

Brick 
(Bottom Or Riser) ~ 

SECTION AA 
<SEE NOTE 6 BELOW! 

TOP SLABS 

/ 

D 
I 

GENERAL NOTES 

TOP VIEW 

= 

~ " 
• • 

Optional Key--------
(Jn Lieu Of Dowels) 

3'-6" 
(Bottom Or Riser) 

' 

SECTION 88 
(SEE NOTE 6 BELOW! 

• 
I 

I s· 

1. This inlet is primarily intended for locations with light flows where right of way does not permit the use of 
throated Curb Inlets Types 1 through 6. The typical application is on curb returns to city streets. The inlet 
grate is suitable for pedestrian and bicycle traffic. 

2. This inlet to be located outside of curb ramp area in vertical faced curbs such as Curb and Gutter Type F. 
Grate shall be oriented with vanes directed toward predominate flow. 

3. For structure bottoms see Index No. 200. For supplemental details see Index No. 201. 

4. A!!stee!in slab tops shall have J!/4 11 minimum cover unless otherwise shown. Tops shall be either cast-in-place 
or precast concrete. 

5. For Alternate B applications, top slab openings shall be placed such that 2 edges of inlet frame will be 
located directly above bottom or riser walls. 

6. When used on a structure with dimensions larger than those detail above and risers are not applied, the 
top slab shall be constructed using Index No. 200 with the slab opening adjusted to 24 11x36 11

• The 11Special Top Slab" 
on Index No. 200 is not permitted. 

7. Frame may be adjusted with one to six courses of brick. 

8. Cast iron frame grate and hood to be U.S. Foundry 5161-6019, Neenah Foundry R-3065-L, or approved equal. Inlet 
and grate detail shown is Neenah R-3065-L. Vaned grates with approximately equal openings will be permitted that 
satisfy AASHTO HS-20 loading. Grates shall be reversible. 
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5" 

g 

b 

4 '-0 " Withou t Sidewalk <Typ.J 

6 ' - 6 " Where Side walk Abuts 
Bock Of Curb (Typ .J 

5 '- 0" Sidewalk 

D (See Design Notes) 

o a o 

a a B 

Util. Strip 
& Curb 

#4 Bors @ 6" cc 

# 5 Bars @ 6" Con t inuous 
Around Structure (See Section BBJ 

SECTION AA 

1· ~1· 
1' -6 " 

~~~~- -~~~~~~~~-~-

~l_ 
/'.._ 

I 

Theo. 
Gu tter 

Cons truction 
Joint Permitted 

]_ 

SECTION DD 

Varies From 3' - f/2" To 6'-0" 
For Single Barr el Flume 
See Mul tiple Barrel Flumes 
For Span Variation 

Lops 15" Min . 

SECTION BB 

#5 Bars Typ 

-~ 2'-0 " 
B k r o en me D eno es 

1'- 6" 

urb Slope To Match Adjacent C 
With 2 " Top Radius And I!/,; " 4 
Bottom Radius 

r7 

J'- 6" 

6!;4 " 6!;4" I nside Layer Of 

k I ' ([_ -~ 
Reinforcin~ 

r 
J ~ --rr ·- -!':. ~ 5'' 

6'''// If- +~ 
'I -- , _ - ' 

' ' \ 

/J i --- - -~ \\-- # 4 Bars, Top and 

r; IL b--
c--_ ....._ u ~ Bottom (Typ.J 

..P., J ~ lo . . 
~ 1 -Pr; If- -1--1- - .... --I- - f-\ ~ 

Jc ~ - - - -- I\. - • 
\ #4 Bars~ - - -- -- I --. 

Lo cation Reference ~4 Bors 
I ~ 

l_I. 
W-

5'- 0" 
6 '- 0 " ----1.1 

TOP VIEW 

To Be Paid For Limits Of Inlet Construction To Be Paid Fo1 
As Curb & Gutter 

F.L. Of Gutter 

As Curb & Gut ter 

Curb And Gutter Type F 
SECTION EE 

#4 Bars ~ 6" 
Typical All Around 

3'- 0 " 3 '- 0" 3' - 0" 3' - 0 " 

Gutter Transition Gutter Transit ion 

SECTION CC 

SINGLE BARREL FLUME 

SINGLE BARREL FLUME DEPICTED 

. 
Cl -

GENERAL NOTES 

1. The finished grade and slope of the inle t top are to c onform with 
the finished cross slope and grade of the pr opos ed sidewalk and/or 
border. 

2 . When inle ts ore to be cons tructed on a curve, refer to the plans t o 
determine the radius and, where necessary, modify the inlet de tails 
acc ordingly. Bend steel when necessary. 

3 . Allsteelshallhave 1%" minimum cover unless otherwise shown. 
Inlets c on be either c ost-in - place or p recost concrete. Chamfer all 
exposed edges f4 ". 

4. All reinforcement is ASTM A615/ A615M Grade 60 steel, either smooth 
or deformed. Equivalen t area grade 40 steel or 65 ksi welded wire fabric 
may be substituted. 

5 . Inlets to be paid for unde1 the contract unit pric e fo1 Inlets 
(Closed Flume) EA. 

DESIGN NOTES 
1. These inlets are designed for use with Type F cu1b and gutter only. 

Locate inlet outside of cu1b ramp 01eo. 

The Single Barre/Flume is in tended fo r locations with light to 
modera te flows . Multiple Barrel Flumes must be selected to meet 
design heavy flows . 

2 . Designer mus t specify Flume Type, "D" dimension, numbe1 of bar1els 
and guiderail requir ements in plans. 

3. Designer must specify where energy dissipa t ing bricks are required. 

SINGLE BARREL FLUME DEPICTED 

FLUME W/SIDEWALK INLET (CLOSED FLUMEJ TYPE I FLUME W/O SIDEWALK INLET <CLOSED FLUMEJ TYPE II 
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Curb & Gutter 

:tBricks to Dissipate Energy 
When Called For I n Plans. 
Bricks To Be Included In 
The Cos t Of The I nle t. 

£xis ting Ground 

Sod <Same 
As RightJ 

B 

Withou t Sidewalk 

Swale or 
Ditch Bottom 

~ 
SINGLE BARREL FLUME DEPICTED 

6'- 0 " 

PLAN 

3 '- 0" 
Varies 

j__ 

6'- 0" 

The Cost Of The 4" Thick Slab And The 6"x6" 
W2.5x W2. 5 Min. Welded Wire Reinforcement Jn 
The Middle Of Slob To Be Included In The 
Cost Of The Inlet. 

SINGLE BARREL FLUME DEPICTED 

SECTION BB 

....._ 

""' ' '---...._ 

J'6"i~ > "" 
t --- ~ ' ~I I 
' I Varies 

Location Reference---._, 

~ 2'- 0" (Min) 

# 4 Steel Tie Bar #4 Steel Tie Bar 

SINGLE BARREL FLUME DEPICTED 

END WALL 

Varies 
V---- ([_ Swale or Ditch 

Varies 

1 4 Varies ~1 4 Varies 
3'-0" 

~I/Min . ) ~1 

Ditch Pavemen t To Be Adjusted When Inle t Present 

SECTION AA 

SLOPES, DITCH APRON AND ENDWALLS 

See Plans For GuiderailRequir ements 

Closed Flume Inlet 

6 " Thick Sidewalk Toewall 6" Thick Sidewalk Toewall 

SINGLE BARREL FLUME DEPICTED 

ELEVATION 

GUIDERAIL FOR FLUME IN SIDEWALK 2008 FDOT Design Standards 
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• 

#5 Bars (Typ.J 
Broken Lines 
Denotes Inside 
Of Reinforcing 

... 

7'-0" 

j • 

~"Jj -I- -1-- - - ----! W- I- -I- I- r-- -\ " 

layer~ "":::::- -- -1- i-H 1- - - -+- -

l\~.--r---r-~l~--r-----1--~~~ 

fl ~ - -I- - - - -I 1-1- I- -I- I- "-- - \ 

J 

#4 Bars, Top and 
Bottom <Typ.J 

r1 -!- -- - r- - -- r----1- -- _µ \ ~1 
-"--- - -I-- - - - I- -I- >----- "--- - -I--

• 
Cl 

- I ~ Co 
I -1-- -r- - - -- -- r--
~ 

Center Wal!~ µ- 0..#4 Bars I~ #4 Bars 

4'-6" !{_ ___.-- 4'-6" 
5'-0" 5'-0" 

To Be Paid For TOP VIEW To Be Paid For 
As Curb & Gutter As Curb & Gutter 

I limits Of !~let Construction I 

I ~Q[' __ 1 _____ 1 ______ ±_-~ 
3'-0" I 5'-0" I 5'-0" I 3'-0" . 

Gutter Transition I Gutter Transition 

SECTION CC 

DOUBLE BARREL FLUME 
17'-0" 

J 
#5 Bars <Typ.J 6' II f -- - ,_ -r - - r - - - ,_ -- r -r ~ -

Broken Lines ~'- - ~ ~ - ~ ,_ -- ~ - - - - --

- r -

~ 
,_ 

Denotes Inside Layer. d !- ~ - - -~ -r ~ - -~ - - 1-- ~ ,_ -r ~ 
Of Reinforcing r; ""'- - -- - ,_ - - -r - - - -- -r ~ - -r 

J 

• r; I- - ~ - - -~ ~ -r ~ - -~ - - - ~ ,_ -r ~ 

IC ~ - - r - - - ,_ -r - -r - - - - - -r -~ ~ - -r 

- -- - ,_ - ~ ~ - ~ ,_ -- ~ - -r - -- ~ ,_ 

Intermediate 

12'-0" 

j , T , T 

Z.11 f- -r - - --! c+'- - ~ - - -- -+1+ -- ~ ,_ - -'. \1 
#5 Bars !Typ.! 

+1i- --i ri-'-Broken Lines ~ - -- - ,_ 
~ - - - - - ,_ -r ~ ~ -

Inside I , - - - ~ - -~ __,I+ -- - ,_ - - ~ - + rl ~ - ,_ -r -~ 
,, #4 Bars, Top and Denotes Layer 

>- --l µ,_ -l ... _c ~ 
Bottom !Typ.! 

Of Reinforcing - ~ - - -- ~ - -r - -- ~ ,_ -

J ' r1 !- -- - ,_ - - ~ r - - - ,_ -- ~ - ~ - - r - ~ - - ~ I "'j • • 
IC - ~ - -~ - - - ,_ - - ~ - - r - - -- ~ ,_ - - - - ~ Cl 
- I -

,---~ Co 

~ -r - - - -- ~ ~ - - - - ,_ - ~ - -~ ~ - -r - -I 
~ 

Intermediate Wall.'-.- µ [_) 6" ~Intermediate Waff'"----#4 Bors 

To Be Paid For 
As Curb & Gutter 

4'-6" 
5'-0" 

--=--
#4 Bors 

5'-0" 

TOP VIEW 
Limits Of Inlet Construction 

4'-6" 
5'-0" 

I 

To Be Paid For 
As Curb & Gutter 

~: F.L. Of Gutter'. <L 

~: I \ ~ ut __ f _____ 1± _____ p ____ J_t ______ c __ 10 L-~ --i--

- -

--

- -rl 

- -

- -r 

- -

-- ~ 

3 1-0 11 I 5'-o" I 5'-o" I 5'-o" I 3'-0" 
Gutter Transition 

\ 
- ~ ,_ -- 1-\ \' 
-r ~ - -

- - --

" 
- ~ ,_ -- ~ ,_ ~ 

' 
- - -- - ,_ --\ ~ 
- ~ ,_ -- ~ ,_ -

L.--
~ -r ~ - - -~ -

Wall 

I I 
SECTION CC 

TRIPLE BARREL FLUME 

Gutter Transition 

#4 Bars, Top and 
Bottom !Typ.! 

~I • 
Cl 

I 
Co INTER-WALL REINFORCING 

I -
~ NOTE: See Single Barrel Flume For Base Dimensions. 

w~ IL 
Wall~ 

µ- #4 Bars 6" --=-- i----£!n termed/ate ~t--#4 Bars 

To Be Paid For 
As Curb & Gutter 

4'-6" 
5 1-0 11 

Intermediate 

5 1-0 11 !{_/ 5 1-0 11 

TOP VIEW 
Limits Of Inlet Construction 

SECTION CC 

QUADRUPLE BARREL FLUME 

4'-6" 
5'-0 11 

To Be Paid For 
As Curb & Gutter 
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' ( Inlet 
me trica/About (For Inlet Types 2 & 4 And 
Double Throat Side Of Inlet Type 5. See 

' Tabular Description Of Inlets General Note 1 I ' 
I 

Shoulder 
Slope 

0 .03 

GRATE SLOPE & 

Grate Drop Height 
Slope 
Rate CJPL Precost 

] :6 11[6" 1 'j{6" 

. ii Transition 
ete Barrier WoThe Contract 

caner p id Under . W //J 
(To Be_ a For Barrier a 
Unit price 

DROP HEIGHT 

Remarks 

Std. Median Concrete Shoulder 
Omit Back Wall Under Barrier la ( Barrier Wall~ For Inlets Types 3, 4 & 5 ~ 0 .05 ] :6 lYJ5" Ya" Std. Median Flexible Shoulder 

I '\. _, 
I 

"' 
- - -- -----".---- - - '- 0 .06 ] :6 l.J16" %" 

0 .07 ] :5 1%" 1%" 

0 .08 1:5 IYB" 1/{6" 

0 .09 1:5 iVB" 1%6" 

0 .10 ] :5 Ya" 1Yi6" e (max) 

I /fl 11 - - --/ _j_ + -- ---
I I 

*A ~ I -·r ·-
I I 

PICTORIAL VIEW (TYPE I SHOWNJ 

GENERAL NOTES 

I I 
J. Inlet Descrip tions: 

Cost - In - Place • .I.. 8-J .. 4'-0 " 

4' - 0" Precast 6" 

HORIZONTAL WALL REINFORCING 
SCHEDULE <TABLE 1J 

WALL AREA MAX. SPACING 
DEPTH SCHEDULE (in. 2 /ft.) BARS WWF 

Type 1 Single throat, one side of barrier 
wall. 

Type 2 Double throats, one side o f 
barrier wolf. 

3' - 0" 

--

Cost- In-Place 

Precost 
Cast- In - Place 

Prec ost 

#4 Bars 
@ 9" Ctrs. 

CQ l.O 

QJ 
(j 

0 

6 Q: 8" 

0 '-3' A12 0.20 12 11 8 " 

3' - 6 ' A6 0.20 6" 5" 
PLAN (INLETS TYPES 1 THRU SJ 

SECTION CC 

5' - 4" 

5 '- 0" 
3'- 4" 6" 

4" 

3 '-0" 

-----
Symm e trico/ 
About ( 1' Std. 

4)':/' 

For Reinforcing Steel 
See No te 5 

Varies <± !/z " J 
Shldr. Pavt. 

2 " Cl. (C - I - PJ 

1!/z" Cl. <Precos t) 

Cast-In - Plac 
Precast 

Horiz. Wall Reinf. (See 
#4 Bars gi 12" Ctrs . 

2%" 5" 

6' -9 ' 

9'- 15' 
B5.5 
C6.5 

9" Ctrs. 

E "' 
0 § 
~ c: u: 
0 QJ 

Q.] ~ QJ 

Qj ~ 
s ~ c: u c§ '-1 
:i ~ ..._ 
~ .~ 0 
VJ (j t.,_ 

OJ J} a; 
~~~ 
~Cl(_) 

0.24 
0 .37 

~--

5!/z " 5 " 

6!/z" 6" 

Horiz. Wall Reinf. 
(See Table 1) 

#4 Bors I!! 12" Ctrs . 

#4 Bars 12 12" Ctrs. (8" Slab) 12" Ctrs. #4 Bors I!! 9" Ctrs . (8" Slob) 
Or 8" Ctrs. (Precast 6 " Slab) Or 4!/z" Ctrs. (Precast 6 " Slab) 

Loco ti on Reference 

2 Extra 

Type 3 Two s ingle throats, opposite 
side of barrier wall. 

Type 4 Two double throats, opposite 
sides of barrier wall. 

Type 5 Double throats, one side of 
barrier wall, and single throat 
o ther side of barrier wall. 

2 . For grate details see I ndex No. 220. The 
parallel bar grate shall be used unless the 
reticuline grate is called for in the p lans. 
The reticulinegrote shall be specified where 
bicycle traffic is an t icipated. Not suitable 
for pedestrian traffic. 

3. All exposed edges and corners shall be 74" 
chamfer or t ooled to !/,i" radius. 

4 . For standard concrete barrier wall 

#4 Bars @ 6. All reinforcing is Grade 60 #4 bars. See 
9 " Ctrs. Index No . 201 for equivalent area of welded 

wire fabric for inlet. L ongitudinal steel bars 
extend over fullleng th of concrete barrier 
wall transi tion. Tie bars 12 12" c trs. Reinforcing 
to be paid for under the con tract unit price 
for Concrete Barrier Wall. LF. 

7 . For supplemental details see Index No . 201. 

8 . All dimensions ore for both precost and 
cast-in- place inlets unless otherwise noted. 

I 
~ c: ~ 
"'""< UJ 

4 ' - o" 8 " Cast - In - Place i---8'--'-' ,___~2_'_-~0_"---i-•8=----" +'=C""a-=-s"-t---'I'--n~--'--Plac e 8 " 4 ' - 10" Std. 
i------------4-,-_-0-,,-------6-,,-+---P- r_e_c_a_s_t___ 6" 2 '-0 " 6" Precast 6" 4 ' - 10" Std. 

6" 

# 4 Bars I!! 6 " Ctrs. (8" Slab) 9. Inlets to be paid for under the contract unit 
Or 3!/z " Ctrs. (Precast 6 " Slab) price for Inlets (Median Barrier Type_), EA. 

8
11 

Cas t - Jn - Place Barrier wall to be paid for under the contract 
6

11 

Pr ecas t unit price for Concrete Barrier Woll, LF. 
0 I 0 
(j ..._, (j 
QJ "' Qj ..._ CJ ..._ 

Q (_) Q 

(Pipe Opening Sho wn) 

SECTION M SECTION FOR INLETS TYPES 1 & 2 
:tConst. Joint Permitted Between These Limits 

See Index No . 201 For Min. Dimensions 
(Pipe Opening Not Shown) 

SECTION 88 

SECTION FOR INLETS TYPES 3, 4 & 5 
<NON-SYMMETRICAL SECTION SHOWN) 
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INSET A 

5'-0" 

Grate Slope 
1:6 For Shoulder Slope <D.07 _ 
1:5 For Shoulder Slope L0.07 ~::: 

Cl C) ::: 

7 I~"' 
~ ~ ~ ~ 

I I 
~~ 

Q" 
I 0 
~" 

I ~ 
CJ Q 

Q-
I " ~ 0 
I c 

CJ ~ 
Q 

£~ I ;;paces © 12" 1~£ 

'" Q 
0 

i7j 

2 
0 
c 

Cl 

"' " 
~ 
.~ *' c Cl 0 

" I 
;_, 

Q 
I 
~ 
I 

CJ 

-ill 
Q 
0 

i7j 
6'•. 

" t 7•. 

i3 

"' " 
Cl *' ~ ~ 

~ I I ;_, ~ 

I ;_, ;_, 

-:;; 
0 Q 

" I -:;; " ~ ~r c I 0 
Q 

CJ " ill 

cl: 

J'. 
J'. '-? ,, 

'o// 

PICTORIAL VIEW OF INLET COLLAR rTYPES 1 & 2J 

k- r= 11 PICTORIAL VIEW OF INLET COLLAR rTYPES 3, 4, & 5) 
I I 

~ : ! l 
I --h 

+1 µ1 
0) 1 I "'" I ~ ~ 

" r " ~I 
~ f ~ Cl " " { ~ 

" [ I c 

"' 
0 0 
0} 

~ 
0} 

" CJ I I 
1 i ~ r 
J T r-r l .. 
I : I I 

~ @ I J 

[ -i- 10" 
• 0) "--1 I .. 
'=---

~j 
0 0 I T" 

~ ~ ·u -1...: ill I ~ 

'= 0 --t-· ~ 0} "'" I ~~ ·-0 
L ~ I - -FT- ,, 

"' ti 
~ 

' 

3-b; __.!_ ' 0 0 +- -
~ ·u 1- -+- ....--

0 f<---'-C' 1-- 3" Cl 
~ .~ I I I - - I ,-=-

~1 I 

I 15" 
' ' 
5 Soaces @ 12" 

7 Soaces @ 9" 

5'-10" 

TOP VIEW OF INLET COLLAR WITHOUT GRATE 
Q; Q; SECTION HH 

I 

2
11 Cl. -

0 
i7j 
Q~ 5'-0" 

3 Sooces @ 12" 
2 

5'-0" 
0 

I 

c 

~j 
Cl 

I 

3 Se_aces @ 12" 

I "' " +------- ---+ 

f a"' ,...._ ------
2' Cl 

~ I - ;_, -I-

I· Ii' ' I ' ' ' 

~WAA ~W~ 

PRECAST COLLAR REINFORCING DETAILS (TYPES 3, 4 & SJ 
(C-I-P COLLAR REINFORCING DETAILS SIMILAR) 

I 1 
1--

I ~ 

I 

Q)Q; 5'0" 
Q g 

- I 

i7j G 
2 
0 
c 

Cl 

'!' 

" 
0"' 
I I 
;_, -

i££ I ;
1 

Spaces © 12 
6 41 
I~~ '" 3'-0" 

' 
Q 
0 

6 11 2 11 4" i7j n 3 Spaces~ - 2 

~ I) --
0) I I I I " OJ ill 

1J 0 
~ 0 - µI 
ill 0~ 0 J I I ~ 0 

0 I 6T ="'" " ~I 
"1 
-- 1 J 
-~ ~ ~ ~ 

9" F.S. 0 
c 

I 

2 Spaces I ~ Cl 

~j © 12" N.S. ~l <D 

" 
' -1~-

H- I ~1 
~1 +- ~ Cl 

I I r-+- I 
_1--- I ;_, 

I- ·- I I I 

F 

~ ~]- µ"-0· ~ 3" Cl. 

TOP VIEW OF INLET COLLAR WITHOUT GRATE SECTION EE 
5'-0" 

SECTION DD VIEW FF 

PRECAST COLLAR REINFORCING DETAILS (TYPES 1 & 2J 
(C-I-P COLLAR REINFORCING DETAILS SIMILAR) 
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Concrete Barrier Wall---=..,., Concrete Barrier Wall -=:=-.. 

45° 

Shoulder Pov't 

Edge Of Pavement Edge Of Pavement 

LOW SIDE SUPERELEVA TION HIGH SIDE TRANSITION 
PAVEMENT WARP FOR SHOULDERS IN SUPERELEVATION 

:t Varies, 3" Std. 

10" To 5" Allowable! x r; 

Joint And Bond Breaker : 
Cos t -In - P!oce I nlets : 

One layer of 551b. felt roofing 
bond breaker between inle t 
and barrier including footings . 

Precast Inlets : 
Jo int width l" max. Seal with 
backer rod and Department 
approved pavement join t 
sealant . 

See Section BB For Other 
Bar rier Shape. 

JYz" Clear 

Horiz. Woll Reinf. 
(See Table 1) 

#4 Bars f2 12" Ctrs. 

5'-0" 
4' - 4" 

11.rl-------~+-------+--I 
2" Clear Gi ~ 6

11 

~ "' I Mi~ .1 
-t-,-~ -.--i-

~---1-"~ I 
ll I f 1 ~ Extra i41 Bar 
JYz II Cl. I E och Side Anr 

\Above Pipe / 

Ii I \ f!.FJ___e:·:_ _/I J" Cl. 

3 '- 8" 
I 8

11 

I . . . 

4'- 3" 

6" 3'-9 11 

----~-~~ (() 

(!) 

-~ 
~ 

3'-3" 

1,----(r( 

I I 

)) 
/ / Grate Elevation 

Refers To Th is point 

#4 Bars © 12" Ctrs. 

-u--- IT (Pip e Opening Shown) 

SECTION AA <WITHOUT GRATE) 

(Pipe Opening Not Shawn) 

SECTION BB 

r-
BARRIER WALL / RETAINING WALL SINGLE FACE ROADWAY BARRIER 

INLET SECTION AT WALLS GENERAL NOTES 

. 

3 '- 3" 

Or 3'-8 " 

6 '- 0" 
Unless Otherwise 
Shown On Plans 

E 
~ 

...; 

1' 

' 

3'-3" 
-
Or 3 '-8 11 

3 '-6" or 

3 ' - 8 " Unless 
Otherwise 
Shown On 
Plans 

Note : Alt. 8 Structure Bottom Only. See Index No. 200. 

INLET WITH STRUCTURE BOTTOM 

1. This inlet is primarily intended for use adjacen t to concrete barrier wolfs on paved shoulders . Use of 
the inle t adjacent to a ther wall types shall be approved by the Drainage Engineer. The inle t is suitable 
for bicycle and occasional pedes trion traffic, but should no t be placed in a designated pedes trian travel way. 
It is no t in t ended f or use in curb and gutter or other areas where throated inlets are required, nor areas 
subject to high debris. 

2 . Inlets located in embankments cons truc ted with earth anchored re taining wall shallbe designed with 
minimum depths to reduce adverse impac t on the anchor age system. Runs of pipe parallel to and near 
anchored wall shall be avoided wherever practical. Sp ecial coor dination mus t be exercised during the 
design and construction of storm water systems within anchored wall systems. 

3 . Inlet bottoms and/or tops may be either precast or cast-in-pl ace. Whether cast as a single unit or as 
multiple segments, and whe ther precas t or cast-in-place, the upper 2 '-3" of the in le t shall be 
r einfor ced in accor dance with sections CC, DD and EE. 

4. All exposed edges and corners shall be J'4 " chamfer or tooled to % " radius. 

5 . When Alternate G grate is specified in the p lans, the grate is to be hot- dip galvanized a fter 
fabrica tion. Field installation of the filler bar called for in Inset B will not be permitted, thereby 
requiring t olerance adjustment during fabrication and/ or costing, or, matchin g grate to 
s true tur e prior t o gal vaniz ing. 

6. All r einforcing is Grade 60 bars. See Index No. 201 for equivalent area of welded wire fabric. 

7. All dimensions ore for both precast and cost-in-place inlets unless otherwise no ted. 

8. For s upplemental de tails see Index Nos. 200 and 2 01. 

9. I nle ts to be paid for under the con trac t unit fo r Inlets <Barrier Waif), Each. 

f"'J 
I 

~ 

~ 

~t I 
4 " / - -- 4 " - I-'-

.. ____ , ---

[ I 
I 

I 
I 

~: 

1. I 5 '-o " 

Center Of Box 
Location 
R f e er ence 

4" - i--
4--

-1 

TOP VIEW (WITHOUT GRATEJ 

HORIZONTAL WALL REINFORCING 
SCHEDULE rT ABLE 1) 

WALL AREA MAX SPACING 
DEP TH SCHEDUL E 

(in. 2 l ft.J BARS WWF 

0'-5' AJ2 0.20 12 11 8 " 

5 '- 10' A6 0 .20 6 " 5" 

J0'-15' A4 0 .20 4 " 3 " 

10 '-15' B5.5 0.24 5Yz " 5" 

1--~~~~~~~~~~~2_oo_a~F_D_O_T~D_e_si~g_n_s_ta_n_d_a_rd_s~~~~~~~~~~~--1~!~n 
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-~ 

-~ 

5'-0" 

I 12% I 12% I 1278 I 1278 •

1 

11 Cl or 

SECTION CC 
4'-3" 

Ire c .. ~1 E 

6" .oc.. 

I 
I 

~I 
0 

Y2'1/J Anchor Bolt Or 
74' l/J Drilled Hole For 
Grouted Stud (See 6" 
Plate Detai!J 

~ 
i--

I'. 
~j 

I 
I 

c ~I E 

TOP VIEW OF INLET 
WITHOUT GRATE 

I 

0 

TOP VIEW OF 
METAL PLATE 

4'-3" 

See Inset A I 1 

11 

I 

11 
I 11 

~ 

:f" °' 
--r 

--r 

~ --I-

'i-
--

, 

' 
3" Clear 

SECTION DO 

4'-3" 

3'-9" 

See Inset B 

E yebolt & Chain 
(See Index No. 201) 

~T-
~ 

TRANSVERSE SECTION 
WITH GRATE & PLATE 

"' 
/ 

Jf/2" Clear 

12 11 Long 
#4 Bars 
@ 11 11 ± 

Hand Placed 
Asphaltic Concrete 
For Proprietary 
Walls With Battered 
Toe (Bond Breaker 
Not Required) 

For Std. Grates f 3-12 
(4 Welds T&B ~n

1
.J 1/4 

3" 

1,.4 

~ 
~ 

CJ 
~ For Alt. G Grates 

(Sea! Weld Prior£ 

To Galvanizing)~=~ j' =~ _l~ll 

5'-0" 51" 

12%" 12%" 

L 5x3x1[5 

JYz" Clear 

11 Clear 3 11 Clear 

SECTION EE 

BACK VIEW 
WITHOUT BACK PLATE 

Seat 

"' 
===== = =---+---f-
%" (/J Anchor Bolt Or 1 

Stud (Bolt Shown) 
See Plate Details 
--~----

=i ~--
311 Clear i..:-

"' 

"' 
'i-

~ 
CJ 

~ ~ 

"' 

'"'" ~ 

Main Bars 5 11x!/4 11 

Cross Bars: Either Ya"r/.J E/ectroforged Or f/2"r/.J Welded 

TOP VIEW 

I Y2 i --, r:r-
U - 51 o t ___><../ ±l_ 

WELDED ELECTROFORGED 

Non-Chamfered 

~ 

CROSS BAR OPTIONS 

STEEL GRATE 

Field Installation (See General Note): 
When clearance (c) exceeds % " a one-piece 
round bar shall be added to the end of the 
cross bars and end band angles to reduce 
the clearance (CJ to %11 or less. After welding 

r----; 
• 

1 11 
bar in place, clean bar and damaged grate 

,r~...:..:4'--"C£O!!.a"'tin".!,ig and coat with a coal tar pitch varnish. 

Y2" l/J Stud x 4" 
If 14" l/J Hole For_/µ:i 
Yz" (/J Anchor Bolt 

INSET B 

INSET A~ r2 Required! OPTION FOR 

GROUT STUD 

(2 Required! OPTION FOR Nor7s All bars 

ANCHOR BOLT 
#4. 

2. Anchor bolts shall be either ASTM A307 hex head bolts cast-in-place, 

TRANSVERSE SECTIONS 
THRU BACKWALL PLATE 

PICTORIAL VIEW OF INLET COLLAR 

or ASTM A36 or F1554 (Grode 36) galvanized fully threaded rod, adhesive bonded 
anchors installed in accordance with Specification Section 416. Bolts or rods shall 
be 6 11 long (4 11 min. embedmentJ with one heavy hex head nut <ASTM 194 or A563J 
and one flat washer (ASTM F436J each. All anchor bolts, nuts and washers shall be 
hot-dip galvanized. 
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I 

/,-i 
1// I 

Bond Breaker ~ 
I All Contact Surfaces 

Between Wall & Inlet I 

k_ I 
Center Of Box I, 
Location Reference 

G 
Cost-Jn-Pfoce 8" ~ ~Precast I 61 

Li 
3'-0" 

Inf et 

Symmetrical About ([_ 
For Doubfe Throat Inlets 

I --------

- ~11-__ 
~ 

I ~ 
~ 

' I 7-- I 

: 
~ 

' 

I . 
~ 4'-0" B Edge Of Pavement_} 

4'-0" 

PLAN 

I 61 
!.,.;... 

3'-0" 

SECTION CC 

C-I-P 

Precast 

6" 
6" 

5'-4" 

5'-0" 

3'-4" 
3'-4" 

Haunch Shape 

6" 
6' 4" 

Optional .cl::' 
(j ::'ji 

J ·1 I 6" L . "' ~ 
-~ ~ -.-~n~ 

---1-~' I 
1,..,Extro ffi4 Bar 

Cl. Precast ~ ~ 
! 

~'" 
" _, I 8~ ~ ~ 
~ ~ """" 

..c: L{)Bond Breoke~ 
Q ~ 1"-Extra #4 
2S ~ Bar Jn Coffor 

,[ 

~ 

\ 
F 

. ii Transiti?n 
te Barrier Wa te <Rigid) (Cur b 

& Gutter J 

cone re. Woll, concre 
As Barrier 

paid for 

Joint ( T yp. J 

2 1-6 11 Cast-Jn-Place Collar 
2 1-4 11 Precast Collar 

Drainage Slot 2'-4 11 

See Gen. Note 4 I 

(Depress L1 Bors For 
Min. Clearance 
Befow SlotJ 

Cant U-Bar For 2" 

For Grote Jnstoffotion 
& c 

D~~ 

I 9Yz I 

U-BAR 

PICTORIAL VIEW 

Vories 

3'-lYz" to 3'-4Yz" I 

D~3'jl¥ 
BAR V3 l 

BENDING DIAGRAM 

Bors L1 : Length 11 1-1 11
, Straight 

Bors L2: 
Length 8'-4" (Single ThroatJ 

11'-0 11 <Doubfe ThrootJ 

Bars L3& L4: Length 11'-1" 
Field Bend For 4 11 Drop (Top Bars) 

3" Drop (Bottom Bors) 

Bors L5: Length 2 1-8 11 

Field Bend For Drop Same As L3 & L4 

Bars V1 : 18 11 Ctrs., Length Varies 
Bors V2 : 12" Ctrs., Field Bend 
Bars V3 : See Bending Diagram 

V Devices) 
2 Expansion Material 
Construction Joint r--''I 
Permitted 

GENERAL NOTES 
J. This inlet to be used in conjunction with Barrier Woll, 

Concrete (Rigid) (Curb & Gutter), Index No. 410. 

2. All reinforcing is Grade 60 bars. See Index No. 201 for 
equivalent area of welded wire fabric for inlet. Reinforcing 
shall hove 2 11 min. cover unless otherwise shown. Bors to 
be cut or bent to provide Jf/2 11 clearance around pipe 
opening. Cost of additional reinforcing in barrier wall to 
be included in cost for concrete barrier wall. 

3. Barrier wall shall be Class II concrete, finished in accordance 
with Index No. 410. 

4. Al/exposed edges and corners shollbe }4 11 chamfer or 
tooled to f/4 11 radius. 

5. A flat l8 11x2f/2 11 drainage slot shall be constructed at the 
inlet centerline when the inlet is located in a curb sag. 
No more than one V1 bar, one V3 bar and one U-bar 
ore to be deleted for construction of the drainage slot. 

6. For supplemental details see Index Nos. 201 and 410. 

7. Recommended maximum pipe sizes ore 18' longitudinal and 
30 11 transverse. For larger pipe, use Alt. B bottoms, 
Index No. 200. 

8. Grates con be fabricated with reticuline bars or with either 
%11

rJJ e!ectroforged or Vz"rjJ welded cross bars and full 
depth bars as detailed. 

9. When Alternate G grate is specified in plans, the grate is 
to be hot-dip galvanized after fabrication. 

JO. For pay item purposes the height of the structure shall 
be computed using the theoretical gutter elevation, less 
the flow line elevation of the lowest pipe or to top of 
sump floor. 

11. Al/dimensions are for both precast and cast-in-place 
inlets unless otherwise noted. 

12. Inlets to be paid for under the contract unit price for 
Inlets (Barrier Waif) (Rigid) (Curb & Gutter), Each. 

13. Barrier wall to be paid for under the contract unit price 
for Barrier Wall, Concrete (Rigid-Curb & Gutter) LF. 

2"-Extra 
Bars @ 9 11 

Jn Collar 

12 11 

~-~~~~ 
T 

Note: I I E och Side An~ 
11 

1--~c_,1. [__Above Pipe I 3 

:::::: ·;::: C-1-P 12 11 

~ :i: Precast 1'-1 11 

~"""~ 
For SECTION FF and odditionof details 
see Index No. 410, 'CONCRETE BARRIER 
WALL <RIGID! <CURB & GUTTER!' 

Note: Replaces Section HH for double throat inlet. 
SECTION HH SECTION JJ 

B 
6 

\ Opening J 

I\.. /I 
' / 

4'-0" 
4'-0" 

<Pipe Opening Shown) 

SECTION M 

Horiz. Wall Reinf. 
Table lJ 

Bors @ 

Ctrs. 

8" I Cast-In-Place 
6 11 Precast 

#4 Bars @ 

8" 
6" 

2'-5" 
2 1-6 11 

#4 Bars 12 12 11 Ctrs. 

Bars @ 12 11 Ctrs. (8 11 Slob) 
Or 6 11 Ctrs. (Precast 6 11 Slab) 

8 11 Cost-Jn-Place 
6 11 Precost 

(Pipe Opening Not Shown) 

SECTION 88 

SECTION FF & GG 
HORIZONTAL WALL REINFORCING 

SCHEDULE <TABLE 1J 
WALL DEPTH AREA MAX. SPACING 

CIPL PRECAST SCHEDULE tin. 2 /ft.! BARS WWF 

0'-4' 0'-3' A12 0.20 12" 8" 

4'-9' 3'-6' A6 0.20 6" 5" 

9'-15 1 6 1-10 1 85.5 0.24 5Yz" 5" 

10'-15' C6.5 0.37 6Yz" 6" 
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--
L.5x3x1{5 -

' 
~ 

"' 

Main Bars 5 11x% 11 

4'-3 11 

I I 
' 4'" 4'" 

L 

-i 
-i 

Install Grote With 
--- Extended Crossbar 

L5x3 

4'-3" 

511 511 

11- I I I 

x1{6~ 
;;; 
~ 
u 
a 

Cl-

"' 
' ",) u u u u 

I U II 

~ Intermediate Bars ..e.l w 
Reticuline Bors lf/z 11 

x f/4" . 

Bar Stub 
(See Inset CJ 

To Front Of Inlet Jf/4" x 7[
6

" 

~=t1---r 
Cross Bars: Either Ya 11 

rJJ Electroforged Or f/z 11 {/J Welded Beanng Bars 
5" x 114" 

BAR STUB 

PLAN 

SECTION KK 
E och Side Main Bar And 

1 
Upper Half Cross B~rs 7J.5

11 

Tolerance 

4 114" 
+ f _ _y_ + - T 

Ya !/J Yz" !JJ 8 
ELECTROFORGEO 

1°1 
IW-

u-s101~=i_ 
WELDED 

CROSS BAR OPTIONS 

CROSS BAR 

Cold Driven Rivet PLAN 

Bar Stub (5 11 Ctrs.J 
Bearing Bar 

SECTION EE 

INSET B 

RETICULINE 

Install Grate With 
Bar Stub To Front 
Of Inlet 

INSET C 

5'-0" OPTIONAL STEEL GRATES 

3 Spaces 
@ 9" !FS! 

"' 2 Spaces 

" ~ 
0 co u 

I 0 

Co Cl-

"' 
c .~ 

\___ ----.- - --.-- - ..---- - --.-- - .J 

TOP VIEW OF INLET COLLAR WITHOUT GRATE SECTION MM 

3 Spaces @ 12 11 

VIEW 00 SECTION NN 
PRECAST COLLAR REINFORCING DETAILS 

<CAST-IN-PLACE COLLAR REINFORCING SIMILARJ 

7f/z 11 Min. 

INSET A PICTORIAL VIEW OF INLET COLLAR 

1-------------'2:.:0.::0.:.8.,;.F.::D..;:OccTc..D::.e:cs:;;ig"'n'-S.:.ta=nd.:.a:;;rd.::s:;_ __________ L ~~~" 
7/01/0 BARRIER WALL INLET 

BARRIER WALL, CONCRETE (RIGID) (C & G) 
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'i- 0 

_I '.2 C- I-P 6 " 
lr) I 

~Precast 6" 

4'- 3" C- I - P 

2(/ ...._. 

O" Q"' 
I 0 

'-. (j 
I ()) 

(J ct 

~ 
PLAN 

2" 
O" 

2 " C - I - P 
Ea. Side 

~ 
6" C-I-P 
6" Precast 

C-I-P 8" 
Precost 

#4 Bors @ 12" Ctrs. 

4'- 3" C-I-P 
4 ' - 3" Precast 

8" 

2' - 11 " 
3 '-3" 

3 " Cl. 3 " Cl. 

See Inse t A 
For Precast Inlet 
<Typ.) 

2" Clear 

Lr) Q~ 
I "' ....., 

0 
I (j 

(J <lJ 

0 
'-

Q 

~ 
lO -. 

I I 
~ -. c: -, 

- <lJ C) 

<lJ "' 
>< 

S: . 
~Cl 

0 ~< :,, 
~ 0 

><: 
<lJ 

::; <lJQ 

"' 
~~ 

(/] 

-'!2 E c: 
'- ~ ~ - S: 
0 Q U) (/] ::;,.. I C: 

(/]"' <lJ 
:S ~ e:: E 
Q -~ .§ Ci 
()) 

Cl 
...., --1 . 
. .s 

"" "t; ~:,, Cl 
:3: c: ()) ..._ 

Cl -<:: 0 

5 '-4 " C- I - P 
4'- 10" Precast 

~~~~C~-~I~-~p~ -=C_-~I--P~~~~ 
Precast 

C- I-P 

8" 4 '- 0" 
6 " 3 '-10" 

1r l!/2" Cl. 

If 
_ 1 l ~ITL_ 
1~1---, i 6 11

1 

~~Extra #4~ 

[~ 
!/,,, Cl. I Bar Each I 
~ I-- Side And I 

Ill 3 ,, Cl \ Abo ve Pipe G 
-!.J · 1 \'--Opening / I 

....... / "' 

#4 Bars @ 

12" Ctrs. 

8 " C-I-P 
Precast 

Horiz. Wall Reinf. 
Table JJ 

INSET A 
(PRECAST OPTIONJ 

#4 Bors @ 12" ctrs. 

(CAST-IN-PLACE INLET WITHOUT (J f-.- i..... 

GRATE SHOWN, PRECAST INLET SIMILAR) Cl.) lO 

Lip Of Gutter-

a 
_I 

# 4 Bors @ 12" Ctrs. (8" Slab) 
Q "t; 

#4 Bars @ 12" ctrs. (8 " Slob) "t; ~ 2 
Or 8 " Ctrs. <Precast 6" Slab) Or 11" Ctrs. (Precost 6" Slob) 3 G ~ 

5' Gut ter Transition 

To Be Paid For As 
Shoulder Gutter 

()) Q 
(Pipe Opening Not Shawn) G:: Cs (pipe Opening Shown) 

SECTION BB SECTION AA 
<CAST-IN-PLACE INLET SHOWN, PRECAST INLET SIMILAR) 

DETAIL 

DETAIL OF BAR STUB 
4'-3" Out Ta Out 9 Main Bors 

1,_5 ,, 1 ,_5 ,, : I Equally 
•I • • ! • - Spaced 
.__ ___ __.r-1£ Cross Bar 

- 1: J'-5 " ,_ 
5 ' - 4" (C - I - PJ 
4'- 10" <PrecastJ 

SECTION DD 

5' Gutter Transition 

Ta Be Paid For As Inlet To Be Paid For As 
Shoulder Gut ter 

weld Main B~::3;;~F-~ ..... -_-_-_-_-_-_ ..... +---_-_-_-_-_-_-~1~=====:.u=~..'._~ ~ ~ 

(See /Jeta;/ Abo"! ~1-D-+-----+-----+:----1~-1 ·~ ' -~~~---'-
Main Bars 5"x!;4" (Notched For Cross Bars) 

Back 

I 
I 

Center Of Box 
Loca tion Reference 

C) 
_I 

Back Of Gut ter 

Cross Bars J.f4 11x% 11 <1!6" Continuous Weld At Main Bar Notches) 
Main Bars and Cross Bars Flush On Top 

I 4 ' - 3" ~ I i--· ---~~-JI-.........._,. __ ,.,--:_~f. Inlet 
1 I 1 1 I I 1 I 

1 

\ 
==~lO~======: __ ::.::= __ ;:__;::::;_;:~:::::o::=t=-:J-~t 

For Grate Details 
See Index No . 231 

I 
I 

L---------
/ )houlder 

SHOULDER GUTTER 

/ / av me 

TRANSITION 

Theore ticol 
Gutter Line 

Lip Of Gutter 

~or Stub/f e r I: 1 
(See Detail) 

SECTION FF 

I \ \ J J 
I I/ I LI I I LI LI 

Bar Stubs 

c 
TOP VIEWS ~5" Ctrs. All stubs 

ao ao ao 1oao!oj::J 

SECTION EE 

STEEL GRATE 

RECOMMENDED MAXIMUM PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

2'- 11 " or 3 '-3" 24 11 

4 '-0" or 3 ' - 10" 30" 

'Note: Recommended sizes are for concr ete pipe. 
Sizes for other types of pipe mus t be 
verified for fit in accordance with Index 
No. 201 . For forger pipe see bo t tom 
detail below and Index No. 200. 

HORIZONTAL WALL REINFORCING 
SCHEDULE CT ABLE 1J 

WALL AREA MAX. SPACING 
DEPTH SCHEDULE <in /ftJ BARS WWF 

0'- 5' A12 0 .20 12 11 8 " 

5'- 9' A6 0.20 6 " 5" 

9'-12' A4 0.20 4" 3" 

9' - 15' 85.5 0.24 5!/2" 5" 

U) 

()) 

Q 

~ 
C- I - P 4 '-0" Or 2 '- 11 " ~ 2 

~ 
Precast 3'- 10" Dr 3 '-3 11 ..<::; 3' 

./\ ~ 6' - 0" <Std.J - .!\_, 

Unless Other wise 
Shown In Plans 

2 
Cl 

CtJ 
<lJ 
'-
~ 
(j 
:i 
'-

VJ 
C[J 

~ 

~ 

Or 4'-0" 
Unless 
Otherwise 
Shown On 

NOTE: Al t. 8 Structure Bottom Only. See Index No. 200 
for structure bottom details and hole reinforcement. 

INLET WITH STRUCTURE BOTTOM 
GENERAL NOTES 

1. This inlet is intended for use in shoulder gu t ter on 
facilities sub Jee t to heavy whee/loads. The parallel 
bar grate shall be used on limited access facilities. 
On other facilities the re ticuline grate shall be used. 
Lo c ate inlet outside of designated pedestrian 
travel way. 

2 . Al/reinforcing is Grade 60 bars with 2" min. cover 
unless o therwise noted. See Index No . 201 for 
equivalent area of welded wire fabric. Bars to be cu t 
or bent for J!/2 11 minimum clearance around pipe. 

3 . All exposed edges and corners shall be 14" 
chamfer or tooled to Y4" radius. 

4. When Alternate G grate is specified in plans, the 
grate is to be hot-dip galvanized after fabrica tion. 

5 . For supplemen tary details see Index Nos . 200 
and 201. 

6. All dimensions are for both precast and cast - in - place 
inle ts unless otherwise noted. 

7. Inle ts to be paid for under the contract unit price 
for inlets (Gutter Ty pe SJ, EA. Cost of concrete 

apron at terminal in lets to be included in the cost 
of the inlet. 

1--~~~~~~~~~~~2_oo_a~F_D_O_T~D_e_si~g_n_s_ta_n_d_a_rd_s~~~~~~~~~~~--1~!~n 
7/01/0 

Sheet No. 
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Sha Id u er G It u er T ransr ran~ 

lj'A 5'-0" Concrete Apron rit 
I I 
I I 
I I 
I ~q; Inlet I 8" 
l_ -----rl ~ - f---

7 I I 
I I 
I I 
I I 
L J 

~Shoulder Pavement A B 

Top View 

Apron To be Constructed At The Most Downstream Inlet In A Run Of Shoulder Gutter 

CONCRETE APRON AT TERMINAL INLETS 

4'-3" 

SECTION BB 
(£n!arged) 

rl[; Inlet 

rB 2-:1_L, _2'-lYz ,~B", ~ n TI ~ Shoulder Pavement 

q;___ --~if 
~r SECT;ON AA 'J 

(Enlarged) 

PICTORIAL VIEW 
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~ ~ 

fi -- --- ---- -' 

~ 

' 
~ 

' ~ #4 Bar E 

~'Mc 
ach Corner 
. Length) 

I 
I 

I 
I 
I 
I 
I 
I 
I 

/ 

\ 
\ 

' 

' ' 

--

' ' 

TOP 
DIAMETER 

------ ............ 

' 

I 

' 

I 

-+ ---

I 
' 

I 

-----

TOP VIEW 

" ' \ 
\ 

I 
I 

/ 
7 

/ 

SLAB OPENINGS 

I 
I 
I 
I 

I 
I 
I 

I 
I 

OPENING SIZE 
MIN. I MAX. 

h( , 
I Centered Inlet 

'/ I 

I 
I ' 

Structure Bottom 

I I 
I 

I 
I 

I 
I 

I 
I 
' 
I 

\ I 

' ' I 

1.\ \ . 
1.\ ', 
~ 

5'-0" To 8'-0" 2·-11" x 4'-0"I 3'-3" x 3'-10" 

2'-11 11 To 4'-0" 

5'-0" Min. To 8 1-0 11 Mox. 

(Unless Otherwise 
Shown In The Plans) 

SECTION AA 

. 
v 

Top Slab With 
Centered Opening 

Round Structure Bottom 
See Index No. 200 For Structure 
Bottom Details and Hole Reinforcement. 

/ 
' , -

I / "' ' 
1/ ' /I 
I 

I I 
I i~ 
I 
I 

---+-

' 
/ 

v 
I' 
I 

'i' 
I 
I 
I ,, 
I 
I 

\ \' 
\ \ 

I \\ Y. 
I 
I 

2 Woy Reinforcement 
See Tables 

I I I I 
#5 Hoop Bar .:---( I 

I 
I I 

I Centered Opening- ,, 
,1 See Table For I 

Dimensions I/ 

~' /1 ' I 

I 

"' / 
,, y I 

- / 

' ' ' 
/ 

' ~ ,' 

' 
/ 

', / 

~ ', -/ / 

~ 
-- -- / -

TOP SLAB REINFORCING DIAGRAM 

9Y;: 11 For 5'-0 11/6 1-0 11 Structure Bottoms 
11!/2" For 8'-0 11 Structure Bottoms 

I , 
I 

I 
I 

/, 

2 11 Cl. #5 Hoop #4 Bars 

I 

I j 

#8 Bar 

--j;...+-+----_;:+-;=...--,.:...-i-E--+ach Corner 

#8 Bars @ 5 11 Spacing 

2 Woy Reinforcement 
See Tables 

SECTION BB 

Peripheral ReinforcementJ 

s 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 60 !BAR! 
DR 65 KS! & 70 KS! 

SCHEDULE (WIRE FABRIC! 
In. 2 /ft. 

A 0.20 
B 0.24 
c 0.37 
D 0.53 
E 0.73 
F 1.06 
G 1.45 

TOP SLAB WITH 
CENTERED OPENING 

REINFORCING 

SLAB SLAB (2 WAYS! 

DEPTH THICKNESS SCHEDULE 

SIZE: 5 1-0 11 

20.5 1(30 1 9Yz" c 
30'-40' 9Yz" D 

SIZEc 6'-0" 

20.5 1(8 1 9Yz" B 
8'(]8' 9Yz" c 

18'(30' 9Yz" D 
30'(37' 9Yz" E 
37'-40' 9Yz" G 

SIZE: 8'-0 11 

20.5 1(9' 11Yz" c 
9'(15' JJYz" D 

15 1(23 1 11Yz" E 
23'(33' 11Yz" E 
33 1-40 1 JJYz" G 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE S 

2008 FOOT Design Standards 
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k 
C-I - P 6" 

Precast 6" 

4 '-0" Or 
C- I - P 2'-11" 
Precast 3' - 10" Or 

3'- 3" . 

6 '-0" 

(Unles s Otherwis e 
Shown In Plans) 

2'- 11" Or 
4'- 0" C- I - P 

3'- 3" Or Precas t 
3 '-10" 

3'-6" Or 
4 '-0" 

(Unless 
Otherwise 
Sho wn Jn 
Plans) 

NOTE: Alt . B Structure Bo ttom Only. See Index No. 200 
for structure bottom detmls and hole r einforcement. 

(For Pipes 30" Dia. And Larger) 

INLET WITH STRUCTURE BOTTOM 

RECOMMENDED MAXIMUM PIPE SIZES 
Inle t Inside Width Pipe Size 

2' - 11" Or 3 ' - 3" 24 11 

4'- 0" Or 3'- 10" 30" 

Note : Recommended sizes are for concre te pipe. 
Sizes for o ther types of pipe must be 
verified for fit in accordance with Index 
No . 201. For larger pipe see bottom 
detail above and Index No. 200. 

~ 

A') Q Cl) 

" I l.) ...... Q) 
I .... 

!!I!! 
() Q_ 

'-0 ~ 

1--- - - - -- '-0 ~-
~ -Center Of Box 

L ocatia 

---~ ~ 2" ") II 6 " C- I - P '°" I v 6" Pre cast 

n Re ferenc e 

12" Ctrs. 

2' - 11 " C - I - P 
3'- 3 " . Precost 

1------ - lc ~-

~~ 
Q~ 
I "1 

4 
...... CJ 
I '-' 

() ~ 
Q C- I - P 8 " 

Precast 6 " 

4 ' - 3" 0.0. 

5" 5 11 5 " 5" 3 11 3/ 

Bar !/4"xlf/2 "x5 " 1· ·1· ·1· ·1· ·1 /16 
(5 Required} ~ ~([_Inlet 

fr:! )\)\)~) ( ) ~ ) \-~ 

OP TI ON AL BAR SPACING 

4'- 3" 0 .0 . 

)" I 
ar !14 "x Jf/2 " x 5 " -"'--! 

( 4 Required) 1 

4f/2 " 

Inlet 

L 5x3x1[5 

Refer To Index 
No . 231 For Weld 
Details And Sections 

In termediate Bars 

Main Bars 
TWO REQUIRED PER INLET 

Inlet 

2 ' - 11" 

3' -3 11 

5 " Steel Grate : 
Main Bars 5 "x y.j " 
In termediate Bars 1% "x!/,i" 
Re ticuline Bars 1!/4 " x7f5 " 

Steel Grate : Manufactured By Borden, Florido Steel, U.S. Foundry 
Irving, Reliance, Greulich Wr Equa/J. 

8 " 
6 " 

STEEL GRATE 

Inle t Eleva tion As 
Sha wn On Plans 

Steel Grate, See Detail 

~ 
'-0 

I -.._, 
>( 
<:J 

::;:;: 

G 
I 

li-) 
:::: 

"' - ~ 
'--
CJ 
~ 

:S 
g. 

c:i 

"" <:J s 

# 4 Bar s 
12" Ctrs. 

ffl 

Jr~ %" 
_I <.o Hariz. Wal/ Reinf. 

I '" (See Table JJ 

~ 

_L~ ~ ~L 
/ --- 1 ~"' --I ~ 

I \ 1Min. 
l f/2 " Cl. J~Extra_ #4 Bar 
-------, --Each Side And 
,.; I I Above Pipe '-"' \ 13" Cl. -Opening ,/ 

........_ __ _,/ 

# 4 Bar s 152 12" ctrs . 

8" 4'-0" 

PLAN rPipe Opening Not Shawn) (Pipe Opening Shown) 

GENERAL NOTES 
1. This inle t is suitable for village swoles, ditches, or other areas subjec t to 

heavy whee/lo ads, minimum debris, and bicycle traffic. This inlet may be 
placed in areas subject to occasional pedes trian traffic such as landscaped 
areas and p avement ar eas where pedestrians can walk ar ound the inle t. 

2 . When alt ernate "G" grate is specified in plans, the grate is to be h o t dip 
galvanized ofter fabrication. 

3 . All reinfor cing is Grode 60 bars with 2" min. cover unless a therwise no t ed. 
See Index No . 201 for equivalent area of welded wire fabric. Cut or bend 
bars out of way of pipe to clear pipe Jf;2". 

4 . All exposed edges and corners shall be 14" chamfer or tooled to !14" radius. 

5 . All dimensions are for both precas t and cos I - in - p lace inlets unless o therwise 
noted. 

6 . For supplemen tary details see Index No . 201. 

7. Inlet to be paid for under the contract unit price for I nle ts 
(Gutter Type VJ, EA. 

8 " 

# 4 Bar s {{J 

12 " Ctrs . 

WALL AREA MAX. SPACING 
SCHEDULE DEPTH (in. 2 /ft.J BARS WWF 

O'- 5 ' A12 0 .20 22 11 8" 

5' - 9' A6 0 .20 6" 5" 

9' - 12 1 A4 0.20 4" 3" 

9' - 15' B5.5 0.24 5f;2" 5" 

HORIZONTAL WALL REINFORCING 
SCHEDULE a ABLE 1J 

6" 

3" J"lh 

J~Extra #4 Bar 
Below Gr ate Seat 

# 4 Bar s @ 12" Ctrs. 
(8" Slab) Or 8" Ctrs. 
(6 " Slab) 

3" Cl. 

#4 Bar s {{J 12" Ctrs. (8 11 Sl ab) 
Or 11 " Ctrs. (6" Slab} 

3 ' - 10" 6" 

(Pipe Opening Not Shawn) 

4 "x4 " - W4x W4 WWF 

(CAST-IN-PLACE INLET SHOWN WITHOUT 
GRATE; PRECAST INLET SIMILAR) 

SECTION BB 
(CAST-IN-PLACE INLET SHOWN 

SECTION AA 
(CAST-IN-PLACE INLETJ 

SECTION AA 
CPRECAST INLETJ 

PRECAST INLET SIMILAR) 
2008 FDOT Design Standards 
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I 
I 
I 
I 
I 
I 
I 
\ 

TOP 

DIAMETER 

5'-0 11 To 8 1-0 11 

/ 

/ 
/ 

" 
------- -- -, 

I 

' 

--+--
' 

' ' ' 

I ' / ' / 

' / 

~ ,,v 
.............. __ __ ......... 

-----

SLAB OPENINGS 
OPENING SIZE 

MIN I MAX. 
2'-11" x 4·-0··1 3'-3" x 3'-JO" 

2'-11" to 4'-0" 

~ ~-~ 

\ 
I 
I 
I 
I 
I 
I 

I 
I 

i-...--

5 1-0 11 Min. To 8'-0 11 Mox. 

(Unless Otherwise 
Shown Jn The Plans) 

SECTION AA 

---

Centered Inlet 
------. -,.._~ 

'.. #4 Bar Each Corner 
~ V~ (2'-0 11 Min. Length) 

Structure Bottom "'17 ,\, 
/; / 1/ '< \ ~ 

f-'J'k,~t--f-\,--j~\'i~- 2 Way Reinforcement I I 

\ 

I 

' I 
/1 

I 
I I 

I 
I 

' 
\ 

' I 
I 

' 
._I 

I -+_J 
Centered Opening
See Table For 
Dimensions 

, X1 -I See Tables 

I 
I 

1--1+--+--l---il-/ !,_,,--------# 5 Hoop Bar 
I / (Peripheral Reinforcement) 

1-~l-+--1-il+-1' 
I I 
I, I 

/I I 

TOP SLAB REINFORCING DIAGRAM 

Top Slab With 
Centered Opening 

Round Structure Bottom 
See Index No. 200 For Structure 
Bottom Details and Hole Reinforcement. 

93/2 11 For 5 1-0 11/6'-0" Structure Bottoms 
Jlf/2" For 8 1-0" Structure Bottoms 

2 11 Cl. #5 Hoop 

2 Woy Reinforcement 
See Tables 

SECTION BB 

#4 Bars 
Each Corner 

e; 5 11 Spacing 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE V 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 60 <BAR! 
OR 65 KS! & 

SCHEDULE 70 KS! <WIRE FABRIC! 
In. 2 /ft. 

A 0.20 
B 0.24 
c 0.37 
0 0.53 
E 0.73 
F 1.06 
G 1.45 

TOP SLAB WITH 
CENTERED OPENING 

REIN.FORCING 
SLAB SLAB (2 WAYS! 

DEPTH THICKNESS SCHEDULE 

SIZE: 5'-0 11 

20.5' (30' 9!/2" c 
30'-40' 9!/2" 0 

SIZE' 6'-0" 
0.5'( 8' 9!/2" B 

B' < 18' 9!/2" c 
18' ( 30' 9!/2" 0 
30' ( 37' 9!/2" E 
37'-40' 9!/2" G 

SIZE: 8'-0 11 

:20.5 1 < 9 1 

11!/2" c 
9 1 < 15 1 11!/2" D 

15' ( 23' 11!/2" E 
23 1 < 33 1 11!/2" E 
33'-40' 11!/2" G 

GUTTER INLET TYPE V 

Sheet No. 
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Ditch Bottom 
1:20 

Normal Ditch Bottom 

"'C 
Ql -JD' -

Ditch Block (Low Side Of Inlet On Con tinuous Ditches) 3'- 1" ~ 2' - 0/J 

Toe Wall Required ..____,_ _____ _,_.-

(Paved Or Unpaved Ditches) 

SECTION DD 

jD 

I I---: -J'- 6 -" ~1~--;: -~-1~ - 1'--6 : 

I 

c.a Cen ter Of Box 
_1 L ocation Reference 

c.a 
_I 

I 

3" Cane. ) 
Ditch P avt. 

SECTION CC 

Y,," Expansion Join t 

2 ' Sod NI Nound ) L <To tal 8 SYJ 
3" Cl. 

Horiz Wolf Reinf. 
<See Tobie lJ 

#4 Bars © 12" Ctrs . 

I 

6 " 

3 '- 0" 

6" 

3" 

2'-5%" Gr ate --j ~11 ,-i+ 

RECOMMENDED MAXIMUM PIPE SIZES 
Inle t Ins ide Width 

3'- 1" 

Pipe Size 

18" 

24" 
18 11 Where An 18" pipe 
En ters A 2'- 0" Woll 

Nate : Recommended sizes are for concrete pipe. 
Sizes for other types of pipe mus t be 
verified for fit in accordance with Index 
No . 201 . For lar ger p ipe see bottom 
de t ail ri h t and Index No . 200. 

.._, 
6" Or 6 " --'!'. 

~ - - -3 '- 1" 
6" Or 6" -- -2'- 0" 

- -
E: 
~ .._, 
() 

ctJ 3'-6" 6' - 0" 
Ql (Unles s .._ 
.2 Otherwise 

(Unless Otherwise 
Sho wn In Plans) 

(j 
Sho wn In :i .._ 
Plans) U) 

cr:i 
..__; 

~ 

NOTE: Alt. B Struc ture Bottom Only. See I ndex No . 200 
for Structure Bo ttom De tw!s And Hofe Reinforcement . 

INLET WITH STRUCTURE BOTTOM 
c.a +1 I 
- ~ t 9 Bar s Y,, " x 3Y,, " x 1 '- 81/4" 

ocote As Shawn 1,,,---L 
lI') 

- " ~c= 

~ ~ I 
0 ) .._ 
~ 

-~ ~ ·-
l'\J E 
I ~ 

~ ~ 

=T--!.-_:::=':::::::: 

lI') 
--
to 2Yz 11 

~ 

PLAN 

# 4 Bars IQ 12" Ctr s. 

<Pip e Opening Shown) 

SECTION AA 

(Ye ~[ %'6 

4 z 15.9 

SECTION 

(Pipe Opening Not Shown) 

SECTION 88 

74 11 Notch Permitted 
<At The Option Of The 
Manufacturer J 

GENERAL NO TES 
1. This inlet is designed for ditches, medians, or other area subject to 

heavy wheel loads on limited access facilities where debris may be 
a problem. This inle t is no t fo r use in areas subject to pedes trian 

EE and/or bicycle traffic. 

2 . All reinforcing is Grade 60 bars with 2" min. cover unless 
o therwise noted. Cut or bend bars out of way of pipe to clear pipe 
by JY,,". See Index 201 for equivalent area of welded wire fabric. 

3 . All expos ed edges and c orners shall be f4" cham fer or t ooled to 
1/4" radius. 

4 . When alternate "G " gra t e is specified in plans, the gra te is to 
be hot- dip galvanized after fabrication. 

5 . Cast of ditch p a ving to be included in the cos t of Inlet. Sodding 
to be paid f or under c ontract unit price for Performance Turf, SY. 

6 . For supplementafdetaifs see I ndex No . 201 . 

7. All dimensions ore for both precas t and cos t-in-place inlets 
unless otherwise noted. 

8 . Inlet to be paid f or under the con trac t unit p r ice for inlets 
W t Bot Type AJ, EA. 

#4 Bars 
ill 12" Ctrs. 

WALL 
DEPTH 

0' - 10' 

10' - 15' 

HORIZONTAL WALL REINFORCING 
SCHEDULE <TABLE JJ 

AREA MAX. SPA CING 
SCHEDULE (in. 2 /ft.J BARS WWF 

A12 0 .20 1211 8" 

A6 0 .20 6" 5" 

2008 FDOT Design Standards Sheet No. 
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I 
I 
I 
I 
I 

' I 
I 
\ 

-------.. 
/ /-,...._....., __ __ 

·-+ 

' / ' / -- / 

TOP VIEW 

\ 

I 

I 
I 

' I 
I 
I 

I 
I 

TOP SLAB OPENINGS 
DIAMETER OPENING SIZE 

MIN. 
4'-0" Ta 8'-0" 2'-0 11 x 3 1-1 11 

. 

3'-1" Or 2'-0" 

.~ / 

4'-0 11 Min. To 8 1-0 11 Max. 

(Unless Otherwise 
Shown Jn The Plans) 

SECTION AA 

,,"/"/ _,.,/ -- ~ ·- -- -,_ ~~ 

~ // [''"I~ 

j / / / ' \ I'\ #4 Bar Each Corner 
JI 1'/l-,-1+-+--l---il::r±7_,,..'==-='=~'< . .._=f=-"'i:+--+--+-v_.,.f-~~\\--(2 1-0 11 Min. Length) 

'I / / r ~KV \ I\ ~ 2 Way Reinforcement 
H--T--+---t--r----.1 I t-"-i--t--+-:*4-1 See Tables 

I I I V' 

,_,!_c-----t---i---11 I _l 1,__-t-_t-'/_,_\t-H 
, j I --+~ I I 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 60 !BAR! OR 
65 KSI & 70 KSI 

SCHEDULE !WIRE FABRIC! 
In. 2 /ft. 

Structure Bottom 

~_,l_T--c-----t---i: :,, _ _,_,__,1--t-<.!.~ #5 Hoop Bar 
I I Center~d I / (Peripheral ReinforcementJ 
\ I Opening- I 1 

A 0.20 

Top Slab With 
Centered Opening 

Round Structure Bottom 

,~\-+-I -+---t--r-~,c-11 See Table For I t-V~-+---t--T-/~HI/ 

' I ~ Dimensions .) I J 
,\ 1'-. /1\ /J 
~ \, ' ,I '1\ // ;J 
~ ',, '~/x~ 
~~ ' ............ r-- --- __ ~- _ ...... ,,....# #8 Bars 

TOP SLAB REINFORCING DIAGRAM 

See Index No. 200 For Structure 
Bottom Details and Hole Reinforcement. 

9Yz" For 4'-0"/5 1-0"/6 1-0 11 Structure Bottoms 
JJYz" For 8 1-0" Structure Bottoms 

2" Cl. #4 Bars 
#5 Hoop Bar 

2 Woy Reinforcement 
See Tables 

SECTION BB 

Each Corner 

5" Spacing 

SLAB 
DEPTH 

LQ.5'-40 1 

?.0.5 1(30 1 

30'-40' 

0.5 1<8 1 

8 1<18 1 

18'(30' 
30'(37' 

37'-40' 

?.0.5 1(9 1 

9'(15' 

15'(23' 

23'<33' 
33'-40' 

B 0.24 
c 0.37 
D D.53 
E 0.73 
F 1.06 
G 1.45 

TOP SLAB WITH 
CENTERED OPENING 

REINFORCING 
SLAB 12 WAYS! 

THICKNESS SCHEDULE 

SIZE: 4 1-0 11 

9!/z" c 

SIZE: 5'-0 11 

9!/z" c 
9!/z" D 

SIZE: 6'-0 11 

9!/z" B 
9!/z" c 
9!/z" D 
9!/z" E 

9!/z" G 

SIZE: 8 1-0 11 

11!/z" c 
JlY2 11 D 

11!/z" E 

11!/z" E 
111/," G 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE A 

1------------2_o_o_B_F_D_O_T_D_e_s..,,ig ... n_S_ta_n_da_rd_s ___________ i,..'y':~~n 
7/01/0 
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3" 

~ ~ 
...__, (.) 

I QJ 

3" CJ Q: 

Center Of Box 
Location Reference 

~~ 

4'- 2" 

Eyebol t See 
Index 201 

3" 

C- 1- P 
Pre cast 

Predominate Flow (s ) 
(Grate, Apron And Slot Not Shown) 

3' 

:J< See Sheet 2 of 3 

Horiz 
(See Table JJ 

#4 

PLAN 

5 11 
3 " 

l ' 

4'- 8 " 
4'- 8" 

9" <Slot Depth) 

~ ·1S "} I .....: ~ 

3 " Clw ~ '-, 

-tr/~1-~s-~ 
\ . Mm. 

1 
,, 

/ 
l~Ex tra #4 Bar 

lYz Cl. 1-- Each Side And 
~ \ Above Pipe I 

CJ I \ f!pening / / I 
"- ,/ 

4'- 2 11 

4'- 2 11 

SECTION AA 

0 .1' ~ -
Ditch Bottom ------ 1~0 l~O Ditch Bottom ----

3 '-8" Or 
C- 1- P 41- 2 11 

3 ' - 8" Or 
4' - 2" C- I - P 

Toe Wal/ Required ____
(Paved Or Unpaved Ditches} 

SECTION ff 

DITCH BLOCK 

ESTIMATED QUANTITIES 
For Informational Purooses Onlv 

PAVEMENT SOD 
SLOT TYPE 

S Y CY SY 

Single Slot 6.2 0 .9 14 

Double Slot 8 .1 1.1 19 

JO' .I 
Ditch Block . 

Side Of Inlet On Continuous Ditches) 

5' 

Cone. Inle t Pavt. 

Traversable Inle t Top 
(Single Sia t Shown} 

2' 

CONCRETE INLET PAVEMENT AND SODDING 

5 " C- I - P 
3" Precast 

1'- 6" 

• 

C- I - P 
6" Precast 

4 " C-I- P L5 

3 " Precas t I~ 
4 11 C- I - P 

1 1 ~3 " Precas t 
,---------------, 

#4 Bars @ 12" C trs . (8 11 Slob), 
Or 9" ctrs. (Pr ecast 6 " Slab) 

3 ' C!eac l 
3 ' - 8" 

3 ' - 10" 

Hon'z Wall Reinf. 
(See Table 1J #4 Bars @ 12" Ctrs . 

d 

# 4 Bars @ 12" Ctrs. (8" Slab), 
Dr 8 " Ctrs. (Precas t 6 " Slab) 

HORIZONTAL WALL REINFORCING 
SCHEDULE <TABLE 1J 

SECTION BB 

WALL AREA MAX. SPACING 
DEPTH SCHEDULE an. 2 /ft.) BARS WWF 
0' - 5' A12 0 .20 12 11 8 " 

Precast 3 ' - 10" Or 3' - 10" Or Pre cast 
41- 2 11 41 - 2 11 

E 
a - Sam e As 

6 ' Inlet 
(Unless Otherwise 

Shown Jn Plans) <Unless 
Otherwise 
Sho wn In 
Plans) 

;..; 

~ 

NOTE: Alt. B Str ucture Bo ttom Only. See Index No . 200 
for s truc ture bo ttom de tails and pipe opening reinforcement . 

INLET WITH STRUCTURE BOTTOM 

RECOMMENDED MAXIMUM PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

3'- 8" 30" 

4 '-2(/ 36" 

Note : Recommended s1'zes are for concrete pipe. 
Sizes for other types of pipe must be 
verified for fit in accordance with Index 
No. 201. For forger p ipe see bo t tom 
de tail above and Index Na . 200. 

4 '- 3 " . 
5" 5 11 

D 

j I \ I 1 1 J I ' I - r---r---.. I ' ' f \ \ \ 
-
~ 

\ I I I 
~ ' I \ 

,, 
\ \ ~ 

ClJ ClJ 
I v I -, -, 

~ \ /\ I. \ 
j ~ j f j JI/ / j f 

In termediate Bars 
Re t1cu/1ne Bars 
1;;4" x 7f5 " 

_) 
" JYz x % " 

Bearing Bars 
5 11 x %11 

PLAN 

Cold Driven Rive t 

0 0 0 0 0 0 0 0 

Bearing Bar 

SECTION CC 

Bar 

SECTION DD 

STEEL GRATE 

5' - 9 ' A6 0 .20 6" 5" 2008 FDOT Design Standards Sheet No. 

1of3 9' - 13' B5.5 0.24 5!/z" 5" 
13' - 15' Special 0 .267 5 " 4" DITCH BOTTOM INLET TYPE B Index No. 
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PLAN 

4 11 C-I-P 

~ 16 f 
3

11 

Precast~ 

I 

Lhl 

"' ~ " "'-~ ~ 

'" "' " ca~ 
~.c 
Q.CO 
Ccf! 

"' ~ " "'-~ ~ 

'" "' " ca ~ 
~ .c 
Q.CO 
Ccf! 

"' ~ " "'-~ ~ 

'" "' " ca~ 
~.c 
Q.CO 
Ccf! 

C-J-P 
Precast 

I 

D 

11""'1 Inlet Box (Line Type Indicates Existing Box To Facilitate Depiction Of Partial Construction 
On Existing Inlets) 

;t On new boxes the traversable top may be cast as a monolithic unit or cast in segments, 
and the location of this line may be lower to facilitate handling and placement; however, 
the slot depth is to remain at 9 inches. See Index No. 201 for top to wall connection. For 
converting to traversable tops on existing inlets remove concrete to this line and expose 

GENERAL NOTES 
J. The general purpose of the inlet top designs are: 

a. For ditches, medians or other areas subject to heavy wheel loads. This 
inlet may be placed in areas subject to occasional pedestrian traffic such 
as landscaped areas and pavement areas where pedestrians con walk 
around the inlet. 

b. Provide full grate and horizontal slot designs for new construction. 

c. Provide full grate and horizontal slot designs for replacing the vertical 
slot tops on existing Inlets Type B and Type X that ore in locations 
subject to occasional pedestrian traffic. 

2. All reinforcing is Grade 60 bars with 2 11 min. cover unless otherwise noted. 
See Index No. 201 for equivalent area of welded wire fabric. Bars to be cut 
or bent for min. lf/2 11 c!earonc around pipe. 

3. All exposed edges and corners shall be }4 ii chamfer or tooled to Y4 ii radius. 

4. When Alternate G grates are specified in the plans, the grates ore to be hot-dip 
galvanized ofter fabrication. 

5. Cost for constructing traversable tops on new inlet boxes shot! be included in the 
contract unit price for Inlets <DT BOTJ <Type BJ, EA., and sha!!include the cost 
for surrounding concrete inlet pavement. 
Existing Inlets Type B and Inlets Type X that ore converted to traversable inlet 
tops shall be paid for under the contract unit price for Inlets <DT BOTJ (Type BJ 
(Portia!J, EA. Unit price and payment shall be fut! compensation for inlet 
conversion and shall include the removal and disposal of any existing concrete 
inlet pavement; the removal and stockpiling or disposal of sufficient material 
from the existing inlet box to facilitate construction of the required inlet top; 
construction of the required inlet conversion; bockfi!! construction; construction 
of concrete inlet pavement; reusing, supplementing, transferring or replacing 
grates as required by plans or as directed by the Engineer; any required 
earthwork for ditch restoration within 30' of the inlet; and, restoration of 
disturbed turf. 

6. Ditch pavement shat! be paid for, separate from the inlet and concrete inlet 
pavement, by pavement types and units as co/led for in the plans. 

7. Sod will be paid for under the contract unit price for Performance Turf, SY. 

8. For supplementary details see Index No. 201. 

9. Al/dimensions are for both precost and cast-in-place inlets unless otherwise noted. 

DESIGN NOTES 
1. The type of top (single or double s!otsJ depends on the approach ditch configuration 

and the hydraulic requirements of the site. The designer will stipulate in the plans 
the type of top to be constructed at each individual inlet location. 

On existing inlets, conversion grates shall be constructed at the original grate 
elevations unless other elevations are called for in the plans. When plans call for 
the inlet top to be constructed to support storm water detention, details for ditch 
modifications and under drains shall be shown in the plans. 

MAINTENANCE NOTES ~ I Grates-__ 1. ~ 
0tJIS~1 - ?fitu the existing reinforcement. Reshape or splice in reinforcement to penetrate the rim and 1. Traversable inlet tops that are constructed by maintenance contract or by 

maintenance forces may reuse the existing grates that ore determined by the 
Maintenance Engineer to be functionally sound, and their reuse is so directed 
by the Maintenance Engineer. Existing grates approved for reuse and new 
grates may be mixed, matched or replaced as directed by the Maintenance 
Engineer. 

~ ~vt ~~~ ~ 
*I I 11"1 • I 

returns of the grate seat, and bend the reinforcement into the slot shelf to extend into 
the abutting throat pavement. 

SECTION BB 

TRAVERSABLE TOPS FOR INLETS TYPE B AND 
FOR CONVERSIONS OF EXISTING INLETS TYPE B AND TYPE X 1------------2_o_o_B_F_D_O_T_D_e_s..,,ig ... n_S_ta_n_da_rd_s ___________ i,..'y':~~n 

7/01/0 
Sheet No. 
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I 
I 
I 
I 
I 
I 
I 
\ 
\ 
\ 
\ 

-------

\ 
\ 
\ 
\ 
\ 

---+--- I 

....... _________ _ 

TOP VIEW 

/ 

/ 
/ 

/ 

TOP SLAB OPENINGS 

I 

/ 

I 

I 
I 
I 

Cen t ered Inlet 

Struc ture Bo t tom 

DIAMETER OPENING SIZE 
MIN. I MAX. 

6 '-0" to 8 ' - 0" 3 '-8 11 x 4 1- 2 1 113'- 10 11 x 4 '-2(/ 

~ 

C- I - P 3'- 8" Or 4 '-2 11 

Precast 3' - 10" Or 4'-2" 

- _.../ 

6'-0 " Min. To 8' - 0" Max. 

Wnless Otherwise 
Shown Jn The Plans) 

SECTION AA 

/ 

Top Slob With 
Centered Opening 

Round Structure Bottom 
See Index No . 200 For Structure 
Bottom Details and Hole Reinforcement. 

! 

---~--1 
! 
I 

Centered Opening
See Table For 
Dimensions 

# 4 Bar Each Corner 
(2 '-0" Min. Leng th) 

2 Way Reinforcement 
See Tables 

#5 Hoop Bar 
(Peripheral Reinforcement} 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 60 <BARJ 

SCHEDULE 
OR 65 KSI & 

70 KSI <WIRE FABRJCJ 
In 2 /ft_ 

A 0.20 
B 0.24 
c 0 .37 
D 0 .53 

~-C>. #8 Bars £ 0.73 
F 1.06 
G 1.45 

TOP SLAB REINFORCING DIAGRAM 
TOP SLAB WITH 

CENTERED OPENING 
REINFORCING 

SLAB SLAB (2 WAYSJ 
DEPTH THICKNESS SCHEDULE 

SIZE: 6'- 0" 

0.5'< 8 1 9112 " B 
8 ' < 18" 9112" c 

18' < 30' 9112 " D 
30' < 37' 9f;2" E 
37'- 40' 9f;2 " G 

SIZE: 8'-0" 

;:,Q.5'( 9' 11112 " c 
9 ' < 15' JJYz" D 

15' < 23' JJYz " E 
23' < 33' JJYz " E 
33'- 40' 11112" G 

#8 Bars @ 5 " Spacing 

SECTION BB 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE 8 

2008 FDOT Design Standards 

DITCH BOTTOM INLET TYPE B 

Sheet No. 

3 of 3 
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~ 
~ 
~ 2:r .. 

5~" C-/-P 

3~11 Precast-

C-1-P 
Preoast 

3'-4 11 C-1-P 
J' O" p t I C-1-P - recas 

Precast 

I 
. . 
"' "' 

8 2'~011 8 11 C-1-P 
6' 210 6" ;recast 

--+--~ ..... 
I 

' ' 2r ~~ 

I I 
\ • "' ~Center Of Box 

Location Reference 

PLAN 

3'-4 11 C-1-P 
3' -0 11 Preoast 

SECTION 

#4 Bars GI 
12" Ctrs. 

HORIZONTAL WALL REINFORCING 
SCHEOULES <TABLE IJ 

WALL SCHEDlllE ,:ft,_, MAX. S1'N:lllS 
DEPTH BNIS 'tl'tlF 

0'-15' A/2 0.20 12" 8" 

TYPE C 
Recommended Maximum Pipe Size: 

2' -O" Wall - 18" Plpe 

~ 
~ 
9 8" .. 6" 

3 1
-/

11 Wall - 24" Plpe ( 18" where an 18" plpe 
enters a 2' -011 wall J 

' " 10 -/ C-1-P 
9'-911 Preoast 

I' Of Pipes 

2.f-+ ... 
Pipe Spaolng 

s 
I I 

' 

I . ' 
' ' 

I 
I -t.--
~'-9" I 

I ! 8 1-9 11 

' I I 

... 
lio "' . 

I 99-
~~ 

~ 'to 

5'-511 C-1-P 

5'-1 11 Precast 

8" 41
-/

11 8 11 C-1-P 
6" 6 11 Preoast 

C-/-P 
Preoast PLAN 

Center Of Box 
Location Reference 

5'-511 C-1-P 
sf11 C-1-P 5'-1 11 Preoast 
3f11 Precast- 4'-1" 

-·~ - i Grate 
3 11 Cl. " ~ Eyebolt 

:S ~ 1 Horz. Wall Reinf. 1 
(See Table 2 

See Index 201 
&-" ,, <3 -- #4 Bars 

~ 
r 

+~~ J Ii 12 11 Ctrs. 

.., 
"' C-/-P #4 Bars 

Preoast SECTION 
<il // 11 Ctrs. 

HORIZONTAL WALL REINFORCING 
SCHEOULES < TABLE 2. J 

WALL SCHEDlllE ,:ft,_, MAX. S1'N:lllS 
DEPTH BNIS 

0'-6' A/2 0.20 12" 

6'-10' A6 0.20 6" 

I0'-13' A4 0.20 4" 

I0'-15' 85.5 0.24 sill 

TYPE D 
Recommended Maximum Pipe Size: 

3'-1 11 Wall - 24 11 Pipe 
4'-1" Wall - 3611 Plpe 

'tl'tlF 

8" 

5" 

J" 

5" 

101
-/

11 C-1-P 

9'-9" Preoast 

8 1-9 11 

4'-4 11 C-1-P 
4'-0 11 Precast 

3'-0 11 

6 3 1-011 

C-1-P 
Preoast PLAN 

Center Of Box 
Loootlon Reference 

5~" C-1-P 

3i'" Precast-

.... -·~ -
~~ 
&-" ,, --~ 

C-1-P 
Preoast 

4'-4" C-1-P 
4'-0 11 Precast 

3'-0 11 

5 311 C-1-P / 3J11 Preoost 

Eyebolts 
See Index 201 

Horz. Wall Reinf. 
(See Table 3 J 

L----~Y,.__,;;:...JL•#4 Bars (j 10" Ctrs. 
r Short Bars J 

#4 Bars Ii 12 11 Ctrs. 

HORIZONTAL WALL REINFORCING 
SCHEOULES <TABLE 3 J 

WALL SCHE/11/IE ,:ft,_, llAJI. SPACING 
DEPTH BNIS 

0'-5' A/2 0.20 12" 

0'-7.5' A6 0.20 6" 
7.5'-IO' 85.5 0.24 s<" 
I0'-15' C6.5 0.31 6t" 

TYPE E 
Recommended Maximum Pipe Size: 

3' -0" Wall - 24 11 Pipe 
41-6 11 Wall - 36 11 Plpe 

'tl'tlF 

8" 

5" 

5" 

6" 

7' 11 11 CI P - - -
7'-7 11 Precast 

--- i Of Pipes--

2~'!___ 
Pipe Spacing ... < ... -- . 

I 
' 

lio "' . 
: 

. 
' ~ , I , • 
' • -----t--,t- 1~ 

0 
<t: - ,_ 

" ' 9 8" 61-7 11 8" C-1-P .. 6" I 6'-7" 6" Preoast 

I I 
-~ 

'&:i \o 

C-1-P 
Preoast 

2~~_,./ _ _/ 
Center Of Box 
Location Reference 

I C-1-P 

PLAN Preoast 

7'-11 11 C-1-P 

7'-7 11 Precast 

6'-7" 

"---____ Grate -7 ..I 
Eyebo/t~·

See Index 201 

Horiz. Wall Reinf. 
(See Table 4J 

-l-~ -·-y=-~ -· - -· -
#4 Bars 
Ii 12 11 Ctrs. 

SECTION #4 Bars Ii ID" Ctrs. 
(Short Bars J 

HORIZONTAL WALL REINFORCING 
SCHEOULES <TABLE 4J 

WALL SCHEDlllE ,:ft,_, MAX. SPACING 
DEPTH BNIS 'tl'tlF 

0'-5' BS.5 0.24 Sf" 5" 

5'-7' C6.5 0.31 6J" 6" 

7'-15' 04.5 0.53 4" 4" 

TYPE H < 2. & 3-GRATE INLET J 
Recommended Maxlmum Plpe Size: 

3'-0 11 Wall - 24 11 Pipe 
61-711 Wall - 1-6011 Pipe 

Or 2-24 11 Pipe (S=3'-5" J 

Grate__,.. A 
HORIZONTAL WALL REINFORCING 

SCHEOULES <TABLE 5 J 

~ 

8" C-1-P 
6" Preoast 

Eyebolt ~ 
See Index 201 Horiz. Wall Reinf. 

rsee Table SJ~ 

WALL 
DEPTH 

0'-5' 

5'-10' 

SCHEDlllE 13tt.1 MAX. SPA&lllS 
BNIS 'tl'tlF 

CJ.S 0.31 3J11 J" 

04.5 0.53 4/." 4" 

2.f_A ~ C-1-P C-/-P 
Preoast 

#4 Bars GI 1011 Ctrs. 
( Short Bars J Center Of Box 

Location Reference 
PLAN Preoast 

TYPE H <4-GRATE INLET J 
Recommended Maximum Pipe Slze: 

3 1-0 11 Waif - 24 11 Pipe 
8'-9" Wall - 1-78 11 Pipe 

Or 2-30" Pipe ( S=4'-3" J 

SECTION 

2008 FOOT Design Standards 

DITCH BOTTOM INLET 
TYPES C,D,E & H 

GENERAL NOTES 
See Sheet 2 of 6. 
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9 .., 

. -r-

"' 

2' 4" -
2' II" II" ~· ~~ --=.. 1:1~ 

TL == == == == 
~T E3§ == _l_ E:5 E:5 
~T ~~ 

I' 

TI 
' ' . l-,,j_i 2 -4 I~ 

l~~~~f.-,J· 
TYPE C 

Approx. Weight 235 Lbs. 

I 

2'-4" 

I 

• . ~ 
~,lJ 111 § § 
:!: !,Q "' "' 

TYPE C 
Straight Bars 2"xi" 
Ret!culine Bars 1/11 

xi" 
Bands 2";riu 

Approx. Weight 104 Lbs. 

CAST IRON GRATE NOT 
PERMITTED ON INLET TYPE D 

r--' Of Grate 

' . 
f--~+,-~~~""--"~__,~~~~~~ 

I I 

g:j L '- ~ ~ 1

1 

Z'.i i: 
HALF SECTION CAST IRON GRATES 

4'-5" I 

I 

. ~ ~ 
'1· ~s -{, ·~ "' :!: !,Q § § 

"' "' 
TYPE 0 

Straight Bars 2"xi" 
Reticuline Bars liH x 'if" 
Bonds 2"xi• 
Approx. Welght 190 Lbs. 

iri11e 
~ .. 

3'-4" I 

~jg'. l'-5" $ ~ 2" 2 

2.f' 

~r 
-r == == == 
~ == == ~~ 
I == == 

~':L == == == T = == == == = . 
I 

3'-4" I 13 
1=1 w· _j µ.· __j w·1 

• • . -g 0 

0. "' 

"':!:I ;;;; 

TYPE E 
Approx. Weight 465 Lbs. 

3'-4" 

I I 

( 
§ " § 

"' "' 

TYPE E 
Straight Bars 2"xiH 
Reticuli"ne Bors 1~· x j" 
Bands 2 11 x;r 
Approx. Weight 215 Lbs. 

CAST 

STEEL 

IRON 

TYPE H < 3-GRATE INLET J 
Approx. Weight 725 Lbs. 

GRATES 

3'-2-i" 
15 Equal Spaces 
14 Strat"ght Bars 
2 End-Bearing 

Band 

Band 

O" Clearance Over Rt"vets 

3'-21/ 
15 Equal Spaces 
14 Straight Bars 
2 End-Bearing 

Band 

Band 

TYPE H < 2-GRATE INLET J 
Straight End-Bearing Bars 2"xiH 
Strai"ght Bearing Bars 2"xiH 
Reticuline Bars r4 • x -j" 
Bandt"ng Bars 2" x ~· 
Approx. Total Weight 310 Lbs. 

GRATES 

8'-8" 

h ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ '- "' 
' c ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ 

• .. ! 
_i_""_ c===c===r===c====t==c====i==c====i ~ µ, . 
~~~~~~~~~~-'-~"~~~~~~~--1 ~'JI ,- 8-8 

10 Equal Spaces 
II Stroi"ght Bors 
I Typ. i 

TYPE H <4-GRATE INLET J 
Approx. Weight 961 Lbs. 

8'-8j" 

tf1jp2'-I~~ /'-Ii" 
I- -1 BandfTyp.J 

Band ( Typ. J --1r-- j" Clearance Over Rlvets ( Typ. J 

TYPE H ( 4-GRA TE INLET J 
Straight End-Bearing Bars 2 11 x ~" 

Retlculfne Bars If" x i" 
Banding Bars 2" x i" 
Approx. Total Welght 388 Lbs. 

NOTE: Steel Grates Are Required On Inlets With Traversable Slots And On Inlets where Bicycle Traffic Is Anticipated. 

I. These i"nlets are suitable for bleycle traffic ond ore to be used ln dltches, medians ond other 
areas subject to Infrequent traffic loadings but are not to be placed ln areas subject to any 
he<IVy wheel loads. These inlets may be placed in areas subject to occast"onal pedestrian traffic 
such as landscaped areas and pavement areas where pedestrians can walk around the lnlet. 

2. Inlets subject to minimal debris should be constructed without slots. Where debris Is a 
problem inlets should be constructed with slots. Slotted inlets located within roadway 
clear zones and areas subject to blcyo/es and/or pedestrians shall have traversable slots. 
The traversable slot modlfloatlon ls not adaptable to Inlet Type H. Slots may be constructed 
at either or both ends as shown on plans. 

GENERAL NOTES 

3. Steel grates are to be used on off lnlets where bicycle trafflc is anticlpated. Steel grates 
are to be used on all Inlets with traversable slots. Either cast Iron or steel grates may be 
used on inlets without slats where bicycle trafft"c is not anticipated. Either cast iron or 
steel grates may be used on all inlets wlth non-traversable slots. Subject to the selection 
described above, when Alternate G grate is specified in the plans, either the steel grate, 
hot dip galvanized after fabrication, or the cast Iron grate may be used, unless the 
plans stipulate the particular type. 

4. Recommended maximum pipe sizes shown are for concrete plpe. Size for other types of 
pipe must be checked far flt. 

5. All exposed edges and O()rners shall be 1" chamfer or tooled to i" radlus. 

6. Concrete inlet pavement to be used an t"nlets without slots and inlets with nontraversable 
slots only when called for t"n the plans; but requt"red on all traversable slot t"nlets. Cost to 
be included in contract unit price for inlets. Quantities shown are for i"nformation only. 

7. Traversable slots O()nstruoted ln exlsting lnlets shall be pald for as lnlets partial. 
For conversion work and method of payment see 'TRAVERSABLE SLOT INLETS 
f PARTIAL J FOR EXISTING INLETS'. 

8. Sorkh"ng to be used on all i"nlets not located in paved areas and pai"d for under contract 
unit price for Performance Turf, SY. 

9. For supplementary detalls see Index No. 201. 

JO. All reinforcing ls Grade 60 bars with 2" min. cover unless otherwise noted. Bars to be cut or 
bent for l.j" clearance around pipe opent"ng. Provide one additional #4 bar above and 
at each side of plpe opening. 
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5' 

Flow l j 
2' 

~-->v--------------0 HALF PLAN WITH SLOT HALF PLAN WITHOOT SLOT~-~-

PLAN VIEW 

18" Varies 18 11 18" Varies 18" 

Vories Ditch Width Varies Varies Ditch Width Varies 

Varies ( 5' Std. J Varies f 5' Std. J 

SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION BB 
FOR TRAVERSABLE SLOTS 

Pavement Sod 
Inlet Sfng/e Slot Double Slot Single Slot Double Slot 

SY CY SY CY SY SY 
c 4.ff1 0.77 6.16 0.93 12 16 
D 5.99 0.91 7.70 I.ID 14 19 

E 5.88 0.91 7.37 I.OB 14 18 

TRAVERSABLE SLOTS 

Ditch 
Bottom 

rA rs 
3' F Vories 

7 11 f Slot Depth J 

HALF PLAN WITH SLOT 

SECTION CC 
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s--, 
A 

w;dth~ r 
Slot ~ C--tcc=====' 

s--1 (Grote Not Shown J 
PLAN 

r - ===== --:-V· 

Slot Depth ---1_ . r . 
12.u Unless i---v--
Otherwlse · · · 
Shown On : ;· · 
Plans 

J SLIJTS NOT 
PERMITTED ON 
SIDES WITH 
GRATE SEATS 

Width Of I 
Slot 

SECTION AA SECTION 88 

NONTRAVERSABLE SLDTS 

18" Vories 18" 

Inlet 5s°I' "" lnle PrNf. ¥r CY 
c 6 
D 6 
E 7 

~ c 0.30 8 

- D 0.36 9 

E 0.37 9 

D 2· 

H 8 H 0.45 II 
~---~'--Sod Sod 

SOD ONLY 3u Concrete Inlet Pavement 

PAVT. AND SOD 
NOTE: See General Notes Nos. 6 and 7 

SODDING ANO PAVEMENT 
FOR INLETS WITHaJT 
SLDTS ANO INLETS WITH 
NONTRAVERSABLE SLDTS 

18" Varies 

Dlfch Bottom ~ 

Toe Woll Required 
(Paved or Unpaved Ditches J 

1:2.0 

Ditch Block (Low Slde Of Inlet On Continuous Ditch J 

Existi"ng Or Proposed Structure 
Traversable Or Nontraversable 
r Traversable Shown J 

DITCH BLDCK FOR INLETS WITH OR WITHaJT SLDTS 

18 11 rA rs 

Ditch Bottom ------

Ditch Width Varies varies 
51ope 

Vories Ditch Width Varles varies 
s1ope ~---~3~·--~;;__=j_., ~f=1=_"---~~~Va_r_;e_s~~~~~_, 

~--------''"l''Tj-'--'-r-~"'--=:Ca:::n.::st.:. • .:.Ca:;n.c. Inlet Pavt. & Slot 

18" 

Vories r 5' Std. J 

~.;...---11-...,;.-' I 

Const. Cone. Inlet Povt. & Slot 

Exist. Inlet With ~ 
Or Without Slots I 

I 

I 

I 

I 

I 

I 

I 

I 

L __ 

~: 
I I 
I I 
I I 
I I 

___ I : 

L ____ _ 
I 

_____ J 

SECTION AA 

Inlet 

c 
D 
E 

Const. Cone. Inlet Pavt. 

PAVEMENT AND SODDING OOANTITIES 
FOR TRAVERSABLE SLOTS 

PtNement Sod 

Varies ( 5' Std. J 

-is-=--=--=--=
I 

I 

I 

I 

I 

I 

I 

I 

I 

L __ 

L ____ _ 

-=--=-?' 
I 

I 

I 

I 

I 

I 

I 

I 

I 

___ I 

SECTION 88 

Ditch Bottom 

Single Slot Double Slot Single Slot Double Slot 

SY CY SY CY SY SY 
4.87 0.83 6.16 1.05 12 16 

5.99 I.Of 7.70 1.30 14 19 

5.88 0.99 7.37 1.24 14 18 

NOTE: For plan vfew and addltfonal detafls see sheet 2 of 5. 
For payment see General Notes Nos. 6 and 7. 

TRAVERSABLE SLDTS FOR EXISTING INLETS 

F(~:: ~))th~-=---=-r-
q:: 1_ 

..,u I I Bottom Of Exist. 12" I 
~ B I Slot Or Remove Exist. I 

4,,1 I Wall To This Line (Exposed 
I Rebars In Pavt. Zone May 

I I Be Either Removed Or 
1 

~;;~i1::;
1 

s~~:z r_ -~-----~~1·[~ ~ ~ ~ ~ -_ J 

LA Ls 

Exlstfng cast Iron grate( s) 
to be replaced with steel 
grates. Existing steel 
retlculi"ne grates to be 
replaced when called for ln 
the plans or as directed 
by the Engineer. 

S/NGl£ SWT SHOWN ( DOUSl£ SWTS SYMMETRICAL ABOOT CENTERUNE J 
SECTION CC <CASE I J 
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'~ 
1 Existing Cast Iron Grote To Be Replaced 

r A rs I With Steel Grote. Existing Steel Reficuline 
Grote To Be Replaced When Called For In /11 Plans Or As Directed By The Engineer. 

i-----~3_' ____ 

4

_," ~ ~ J_~Vo~r~;e~•---~1----~m~"---1 
The 

BreakA"<J.le ~otTo ~ f-,--- L-----,,-----, I 

Exist. Ditch Bottom ~ Remove This Portion Of 
Exceed3 (1.20) "l ii ------lj I 

- - --? I-- __ _ <Box With Slot Shown J l g I I Varies (See Plans J I I Box And Construct New 

~ - ~ 11 Const. Cone. Inlet Pwt. & Slot I Top, Feats And Slot ( s J 

Break Angle Not To 
Exceed 3• (I : 20 J. 
Minimum Slope For 

Bottom Of Transition Ditch 

These Points Can Be 
The Same Or Nearly 
The Same Where Ditch 
Grades Are Flat. 

LA Ls 
SINGLE SUJT SHOWN (DOUBLE SUJTS SYMMETRICAL ABOUT CENTERLJNE J 

SECTION CC (CASE 2 J 

Bottom Of Transition Ditch; Or 
Bottom Of Exist. Ditch For 
Exist. Inlet Without Slot 4" 

r' 
' Transition Ditch 0.10% ~ 

Unless Existing Ditch 

_ ~Jotter. = --~~=-===-'.'::---------1, ~--------'"'-'1---'----'--~"'---C-o_n_st_._c_o"nc. Inlet Pavt. & Slot 

Ditch Grod:_For Deten::_o~~ ,__'.'°''=o:=:~~=-=--t-r,:;:::~f.,~=~=I ~311L ~~.,(~~'.',1)=1epth! -i 
I Vories 10' Level 3' 

\__Bottom Of Exist. Ditch Fo-;- ~ - - 'itTI_ -t~. 

18" 

k-----~~-~ ~" Or Remove Exist. Wall To Existing Cast Iron Grote To Be Replaced 25
, ;.., Exist. Inlet With Slot J I Bottom Of Exist. 12u Slot 

3" I This Line (Exposed Rebors I With Steel Grate. Existing Steel Reticuline 

Underdrain, Type I 
To Be Constructed Only With Detention Ditch 
Concept, And Only When Called For In The Plans 

Slope Same As Exist. Ditch 

*Extra Pavement When Exist. 
Slot Exceeds 12" In Depth 

In Pavt. Zone May Be Either Grote To Be Replaced When Called For In 
R mov d o Embed d J I The Plans Or As Directed By The Engineer. 

L __ ·-·(~=· ~j- .,.., .. .,_,. 
LA Ls 

SINGLE SUJT SHOWN (DOUBLE SUJTS SYMMETRICAL ABOUT CENTERLJNE J 
SECTION CC f CASE J J 

TRAVERSABLE SUJT INLETS <PART/AL) FOR EXIST/NB INLETS 

DESIGN NOTES FOR TRAVERSABLE SUJT 
INLETS (PARTIAL J FOR EXISTING INLETS 

I. The general purpose of these conversions is to remove the hazard 
of the profrudl'ng l'nlef fop, whUe not creotlng a hazard by depressl'ng 
the top too deeply. 

2. The corrective procedure depends on the approach ditch grade and 
hydrau/i"c requl'rements of the si"te. The selection of the appropriate 
case depends on the relatlonshfp between Inlet top and ditch elevation. 
and, on the vertiool clearance between the top of the uppermost pipef s J 
and the grate. The purpose for the Case I conversion is to add the 
traversable slot to an existlng inlet where top removal, change in 
grate elevation and ditch transltlons are not required. Case 2 wlll 
normally be applicable to ditches with flatter grades adjoining the inlet. 
Case 3 wUI normally be app/i"cable to ditches with steeper grades 
ad}olnl'ng the l'nlet where t:vUd up of the exl'sting dltch ls acceptable. 

3. The designer shall stipulate in the plans which oose is to be constructed 
at each l'ndl'vldual l'nlet locatlon. 

Where the existing Inlet top ls above the existing ditch <Case 2 J but 
borrow material will be required to adjust the ditch (Case 3 ), and 
vertical clearance or other condi"tions do not prevent removal of the lnlet 
top, the designer should ooll for Case 2. The deslgner shall determine 
if ditch reconstruction is required more than 35 feet beyond any 
traversable slot side and shall include separate pay items in the plans 
to cover the cost for that portion of requi"red ditch reconstruction 
exceeding the 35 foot llmlt. The designer shall also determine whether 
ditch pavement is required for ditch restoration within the 35 foot limit and 
include that pavement under a pay ltem separate from the lnlets partial. 

When the detentlon ditch concept ls to be used with Case 3, the deslgner 
shall stipulate ' Case 3 (Detention J ' in the plans. 

The designer shall determfne whether tight sol/ or other condftlons at each 
lndlvldual Inlet Indicates the need for underdraln In Case 3 conversions 
and shall call for Underdrain, Type I in the plans. 

METHOD OF PAYMENT FOR TRAVERSABLE SUJT 
INLETS (PARTIAL J FOR EXISTING INLETS 

I. Existing inlets converted to tr<Ilfersable slot tops under Cases I, 2 
and 3 shall be paid for as inlets partial, each. Case shall not be 
Included fn the pay Item descrlptlon. 

2. All ditch reconstruction work within 35 feet of each tr<Ilfersable slot 
conversion, whether required by these details or as a direct result of 
the converslon, shall be Included as o port of the portlol cost. 
Reconstruction work shall include exC<Ilfotion and removal of surplus 
materials or borrow materials l'n place, grading, compaction, shapl'ng 
and restoration of disturbed turf. Sodding, ditch pavement and underdrain are 
not Included as port of the Inlet porflol cost and ore to be paid for 
separately. 

3. Concrete Inlet pavement and sodding shall be fn accordance with the 
sections on this detol/ and with the Pion on Sheet 3 and Sections AA, 
BB and CC (as Case I) and tabular quantities on Sheet 4. 

4. Unft prlce and payment shall constitute full compensotlon for Inlet 
conversion (including concrete inlet paving and replacement grate< s J J, 
ditch reconstruction, restoration of disturbed turf, and shall be paid for under 
the contract price for Inlets ( DT Bot J (Type_ J ( Partlal J, each. 

Sodding shall be paid for under the contract unit price for Performance 
Turf, SY. 

Ditch pavement shall be paid for separate from the Inlet by pavement 
type( s J and uniff s J as oolled for in the plans. 
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I 
I 
I 
I 
I 
I 
I 

------/ 

/',----- .... 

---+--~ 

I 

' 

" I / ' / 
'-..... I _,,,, 

TOP 

------
LA 

TOP VIEW 

SLAB OPENINGS 

I 
I 
I 
I 
I 
I 

I 
I 

DINIET!R --MIN. MAX. 
4'-0 11 2' -0 11 x 3 1 -1 11 2'-0 11 x 3 1 -1 11 

5'-0" 2' -0 11 x 3 1 -1 11 3 1
-/

11 x 41
-/

11 

6 1-0 11 '-0" x 3'-1"1 3'-0" x 41-6 11 

8 1-0 11 2' -0 11 x 3 1 -1 11 3 1-0 11 x 41-6 11 

. 
Type C 3'-1 11 

Type D 4'-1 11 

Type E 4'-6 11 

, 

-- --

TYPE C 4 1-0 11 

TYPE D 6'-0 11 

TYPE E 61-0 11 

(Minimum Diameter 
Unless Otherwise 
Shown In The Plans J 

SECTION AA 

Centered Inlet ' \'\. ------#4 Bar Each Corner 

v----

Structure Bottom 

'I I / 

l 
; 
I 

; 
I 

- \ - ' ~ (2'-0" Min. Length} 
' 

/ 

I I/ 
" I / \ \' I/ 

I B 
-+~

I 

Centered Opening
See Tobie For 
Dimensions 

\ ),_ - 2 Way Reinforcement 
See Tables 

1 ---------- #5 Hoop Bar 
I I ~ r Peripheral Reinforcement J 

f+----j--+--+-+-+~ 

I i 
I I 
v I TOP SLAB ,\ I ' 

' \ I" I/ 
I , 

I 
j REINFORC/NS SCHEDULE 

GRADE 60 I BAR! 

Top Slab With 
Centered Opening 

Round Structure Bottom 
See Index No. 200 For 
Structure Bottom Details 
and Hole Reinforcement. 

TOP SLAB REINFORCING DIAGRAM 

#8 Bars (i» 5 11 Spacing 
2 Way Reinforcement 
See Tables 

I SCHEDULE OR 65 KS/ & 
70 KSllWIRE FABRIC! 

ln.2/ft. 

A 0.2D 
B 0.24 
c 0.31 
D 0.53 
E 0.73 
F 1.06 
G 1.45 

TOP SLAB WITH 
CENTERED OPEN/NS 

REINFORCING 
SLAB SLAB 12 WAYS! 

DEPTH THICKNESS SCHEDULE 

SIZE:4'-0" 

~ 0.5'-40' 9~ c 

SIZE: 5'-0" 

~0.5'<30' 9~ c 
30'-40' 9f D 

SIZE: 61-0 11 

0.5'< 8 1 91" B 

8 1 <18' 9-/," c 
18'<30' 9-l" D 

30'<31' 9l" E 
37'-40' 9-/," G 

SIZE: 8'-0 11 

~ 0.5'<9' 11J" c 
9'<15' 11-j" D 

15'<23' 11{ E 
23'<33' 11J" E 

-
Type C 3'-1" Type C 2'-0" 
Type D 4'-1" 
Type E 41-6 11 

Type D 3'-1" 
Type E 3'-0 11 

6'-0" 3 1-6 11 

Unless Otherwise Unless Otherwise 
Shown On Plans Shown On Plans 

See Index No. 200 for structure bottom details and hole relnforcement. 

ALT.B STRUCTURE BOTTOM FOR 
INLETS TYPE C, D & E 

" ""' 
'" o; 
..; 
• !!; 
f.-

~ 

• ~ 
0 

"' 
~ 
~ 
"' 

-" ~~ 
.!!~ 
"'~ 
"'" ...:« 
:;;::t: 
-"" 

,-----
1 

I ,--

1 I 

~ 

I /~-1-,,\ 11 

t-J" Cl. 
I-Extra #4 Bari 

k- Each Side And I 
I \ Above Pipe ; 

I \"-Openings /I I 
I ' -- ~ 

I 
e-

I I I 
I 

I I 
~ 

SECTION BB PIPE OPENING SCHEMATIC 33'-40' II '" G 

t 

ALT. A STRUCTURE BOTTOM FOR INLETS TYPE C, D AND E 
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' 

~§I 
t5 it 

"' ;., 
~ 

§ 
~ A 

L ~ 
;., 

-

"' ;., 

~ j 
~ -.. 

C/PL 
Precost 

#4 Bars Iii 
12 11 ctrs. 

8" 
6" 

5'-4" CIPL 
5' -O" Precost 

I s-, 
11~~'!.,~-~-~; .. .. .. 

II II 

4'-0" 8" C/PL 
4'-0 11 6" Precost 

~ Eye bolt A 

If 

See Index 201 _j "' - l 0 

<3 .. 3 11 Clear 

I II 
~ " " I " " iJ.! 

I= ===i= ~ = ===i= = ===i= = ===i= = 

s-1 
PLAN 

4'-0 11 

#4 Bars Iii II" Ctrs. ( 8 11 Slab J #4 Bars Iii 
Or 8 11 Ctrs. ( Precost 6" Slab) 12" Ctrs. 

Sod 

Inlet 

G 
F 

SOD ONLY 

SECTION AA 

Sod 
SY 
7 
6 

Inlet Pavt. Sod 
er* sr 

3'-10{ 
L3 x 3 xi ~1 ( 18 Spaces, 19 Bars) 

IFWT'D~nn 

nrc==<il=-
1 , -=1---

~; I jrr~,-t-',\ I 1 

"' t- 1-111 Cf 1hK-1-Extro #4 Bar I 
""'> ..._ _g_________:_ f.-- Each Side And 

I \ Above Pipe 

I 
\ Openings 

' / I , __ , 
Uasonary Seal 
For Precast Inlets 
See Index 2.01 

(TYPE F SHOWN, TYPE G SIMILAR) 

#4 Bars Iii 
12" Ctrs. 

PIPE OPENING SCHEMATIC 

3'-0 11 

3'-0 11 

2'-1111 

_11 __ 11_ 

-ll--113"CI. 

SECTION BB 

SECTION CC 
f• Notch Permitted 

Manufacturer) M" 

5 11 CIPL 
3" ?recast 

C/PL 
Precast 

(At The Opti[j:n Of The _j_ 

L3x3xi 

~ 
SECTION DD 

2" CJ. 
frYi0 

3 11 Cf. 

A 

L 

5i" 

r2 Cl. f Typ. J s-, 
~ ·~ r-"lo 

r~i.=~ 

ll 
II 
8" 

II 

~ 9 
"' 

1r 

II 

1r 

~ """I\=-
~_Jj-· 
-~., 

~ --~-~-~ r-· r--r- ,-, 
~ 

¥~ = ~ ~ ==u== 1 
JI 

II 
4'-10 11 8" -

JI Eye bolt 

-· L 1- See Index No. 201 ~ .. l 
II 

11 

~ ".:------~-~~ ~ 
lL__ ~ _IL_ __jj ~ - ~ 
~ 

s-1 
PLAN 

___JL ___JL _JL 
-----,, ----,- ----ir
Horiz. Wall Reinf. II 

~~_JL 
~-r-r-= 

HF~~+~ #4 Bars Iii 12 11 Ctrs.--

* 
J 

6" 

4'-Bi" 

x x ·-, 
(22 Spaces) 

23 Bars 

re "' 
" --' 

II um II aa II ai 

L5x31x~ 
' /6 

L--c 
STEEL GRATE 

r:-~ 

--D 

G1h 
SECTION CC • 

~ 
• 

~) 
SECTION DD 

5" Steel Decking, Weight 630 Lbs. Main Bars 5" xi• 
Intermediate Bars t-l_H x iH. Reficuline Bars rf' x i" 

6" 

Grate 5'-3 11 

i" Chamfer Or Radius ( Typ.) 

#4 Bars Iii 
12" Ctrs. 

2 11 Cl. 

~ 
~ 9 
" '!! 

"" ~ Q) ~ ~ J" 
·e ~ .Q ,, - ~ Q) II) ~ 

Cl. Cl..:!:: .e: 
" ~~~ ~ 
" ~~~ ~ .§ ~ :s 

1l .c:::::;; 2·-
~!if'. 
8~@ 

lo 

2' 
G 0.43 10 
F 0.34 9 

*For Estimating 
Purposes Only L3 x3 xi L J 

HORIZONTAL WALL RE/NF. SCHEDULES 
TYPE F INLET fTABLE I} 

SECTION AA SECTION BB 

TYPE G 

Sod 

~------"--....311 Concrete Pavement 
PAVT. AND SOD 
Notes: 

I. Pavement and/or sod to be used only where 
called for in the plans. 

2. Cost of paving to be included in cost of i"nlet. 

STEEL GRATE ~ 
steel Graflng, straight Bars 3" x :r 
Reticuline Bars 2" x G 

TYPE F 

llW. - ,:=., MU --- llNIS -O' - 4' A/2 0.20 12" 8" 

4' - 7' A6 0.20 6" 5" 

7' - 12' 85.5 0.24 5j" 5" 

12' - 15' Special I 0.267 5" 4" 

TYPE S INLET ( TABLE 2. J 
•ML saeau - Ml.-

GENERAL NOTES 
I. These lnlets are deslgned for use ln dltches. medians. 

pavement areas, or other areas subject to heavy wheel 
loads, minimal debris, and bicycle traffic. This inlet may 
be placed i"n areas subject to occasional pedestri"an 
traffic such as landsoaped areas and pavement areas 
where pedestrians can walk around the inlet. When 
i"nlet is placed in areas subject to bicyle trafflc, install 
fUler bar when clearance or gap ls greater than 111 

as shown ln Index 218 Inset B. 

3. These inlets may be used with Alt. B structure bottoms, 
Index 200. The Inlet and bottom combinations ore to be 
paid for under the contract unit price for inlets ( DT Bot J 
(Type F (or G J) ( J Bot, Depth J, Ea. 

4. All exposed edges and corners shall be ~" chamfer or 
tooled to f" radius. 

5. For supplemental details, see Index 201. -O' - 3' A/2 

RECOMMENDED MAXIMUM PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

PAVEi/ENT AND SODDING 
1111.'m.I llNIS 

0.20 12" 

.... 
8" 

2. When alternate G grate is specifled in plans, the grate 
ls to be hot dlp galvanized after fabrlcat!on. 

6. All reinforcing is Grade 60 bars with 2" min. cover unless 
otherwise noted. Bars to be cut or bent for If;_ clearance 
around pipe opening. Provide one additional 4 bar above 
and at each side of pipe opening, as shown. 2'-6N fTypeF) 18" 3' - 7' A6 

7' - 10' 85.5 

10' - 15' C6.5 
4'-0" f Type F J 30" 

4'-IOu / 5'-0" (Type G) 42" 

Note: Recommended si"zes are for concrete pi"pe. 
Sizes for other types of plpe must be verified 
for fit in accordance with Index No. 2.01. For 
larger pipe sizes see Note 3. 

0.20 6" 5" 

0.24 5jN S" 

0.37 6j" 6" 7. All di"mensi"ons are for both precast and cast-i"n-place 
Inlets unless otherwise noted. 
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l 

L 

Side Slope 

Toe Woll Required 
(?(Ned Or Unpaved Ditches J 

/ 

~ ,_ 

v -

l'-6 11 

- 3 11 Cone. Ditch Pavt. -----
D 

. I 
~ Exponslon Joint 

I 

c 
_j 

4'3"CIP - - -

4' -3 11 Preoast 

AljEyebo/f 
See Index 

_ No. 201 

lo ;., 
~· ~- ---

<O Center Of Box 
"t; ~ Locaflo n Reference 

B 

L 
C-1-P 

?recast 

'\-

~.~ <.> 0.. ' 

-
_I __ 

I 

6"1 2 11 2" 0.. ~ >---- ' -~ o" . 6"~" ~ 
-<O "'"!---

lo ;., 

A__J 
PLAN 

B 
_j 

6" C-1-P 

6" Preoast 

f CAST-IN-Pl.ACE /NI.ET SHtNfN, 'lllTHa/T 
GRATE, PRECAST /NI.ET Sii/ii.AR J 

Steel Grating, See Detail 
Inlet Inlet Elevation As 

Shown On Plans 

See Inset A 
For Precast 
Inlet r Typ. ) 

2' Sod All Around 

~rol-9-SY_! __ ~ 
2 11 C-/-P. 2" C-1-
0nly I Only 

Lo 
PAVEMENT & SOOD/NG 

Sfde S/ope 

SECTION CC 

SECTION DD 

#4 Bars <ii 
12" Ctrs. 

Horiz. Wall Reinf. 
(See Table I J 

3 11 Cl. (j 
1'. 

j 

#4 Bars <ii 12 11 Ctrs. (8 11 Slab) I 

Or II" Ctrs. f Preoost 6" SlabJ 

C-1-P I B" I 

#4 Bars <ii 12" Cfrs. ( 8 11 Slob) 
Or 8 11 Ctrs. f ?recast 6 11 Slab J 

~ ~ 
0 it 2.' -II" 

3'-3 11 

f Pipe Opening Not Shown J 

SECTION BB 

Ditch Block f Low Side Of Inlet On Continuous Ditches J 

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE I I 

WALL SCHEWIE ,t:IJ:,, MAX. Sl'AC/llS 
DEPTH BNIS 'flWF 

O' - 4' A/2 0.2D 12" B" 

4' - 9' A6 0.2D 6" 5" 

9' - 12' A4 0.2D 4" 3" 

9' - 15' B5.5 0.24 5J'J 5" 

3 11 Cl. 

C-1-P I B" I 

INSET A 

Steel 
Grating 

4'-0" Or 
C-1-P 2' -II" 

Precast 3'-10 11 

Or 3'-3 11 

6'-0" 

r Unless Otherwise 
Shown In Plans J 

.., 
• 
~ 

2'-1111 o~ 
4'-o;i C-1-P 

3'-3"1 Precast 
lor 3'-10 11 

-I 
' 

3'-6 11 

Or 4'-0 11 

(Unless 
Otherwise 
Shown In 
Plans) 

NOTE: Alt. B Structure Bottom Only. See Index No. 2.00 
for structure bottom detalls and hole reinforcement. 

INLET WITH STRUCTVRE BOTTOM 

f PRECAST OPTIOll J RECOMMENDED MAXIMUM PIPE SIZES 
/NI.ET INSIDE WIDTH PIPE SIZE 

2' -II" or 3' -3 11 24" 

-- Predominate Flow- ~ 3'-10" or 4'-0 11 30" 

4'-0 11 

3'-10" 

C-/-P 6 11 6 11 

Precastl 3"13" I 
5.5." 

16 

Horiz. Wall Reinf. 
(See Table I J 

#4 Bars c. 
12 11 ctrs. L 5 x 3 x 

Each End 
i 

Weld Ualn Bars To 
r See Detall Below 

~ i 
DETAIL 

L 
) 

Note: Recommended slzes are for concrete plpe. 
Sizes for other types of pipe must be 
verified for fit in accordance with Index 
No. 201. For larger pipe, see Structure 
Bottom detaU above and Index No. 2.00. 

4' 3" out T out - ' 
l'-5 11 I l'-5" I l'-5" ,.,j(Typ.J 

1• Cross[ 
Bar / ,,; 

/ 

" t / -· ~~ ~ 8 ~ ... 
(!J 6t ~ "' f: 
-!:::~ "- ~~ ~§ 
~ iE" • 

Main Bars 5 11 x .J" (Notched For Cross Bars J 
Cross Bars 1?11 x i-" (Continuously Welded At Main Bar Notches J 
Main Bars And Cross Bars Flush On Top. 

Note: Two Required Per Inlet 

STEEL GRATING 

(Pipe Opening Shown J GENERAL NOTES 
SECTION AA 1. This inlet is designed for use in ditches, medians, pavement areas or other areas subject to heavy 

wheel loads with minimal debrls. This inlet ls not for use ln areas subject to bicycle traffic. This inlet 
may be placed ln areas subject to oocoslonaf pedestrlan traffic such as landscaped areas and 
pavement areas where pedestrians can walk around the Inlet. 

2. All reinforcing Grode 60 bars wlth 2" mln. cover unless otherwise noted. See Index No. 201 
for equivalent area of welded wire fabrfc. Cut or bend bars out of way of plpe when necessary; 
bars to clear pipe by 1J". 

3. All exposed edges and corners shall be i-11 chamfer or tooled to i-" radi"us. 

4. When alternate G grate is specified in plans the grate is to be hot dip galvanized after fabrication. 

5. For supplementol details, see Index No. 201. 

6. Alf dimensions are for both preoast and cast-in-place inlets unless otherwise noted. 

7. Cost of ditch paving to be Included In cost of Inlet. Soddfng to be 
paid for under contract unit price for Performance Turf, SY. 
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A 

L 

s--, 
__CQ\_ ____ (Qj ____ - - - _ _(Q}_ _ - - -=-~l ., 

I I A ~ 

_j '1: '1: 
' Center Of Box "' • ~ L°c::tlon Reference ~ ~ 

~ 
c 
~ 

I 9 ~ \ i 

I .. "' ~ ~ (p 
~) 

\ I 

I/ 
~J 1'! 

~ ~ 

'1: '1: 

"' • ~ 6 11 Concrete Ditch Pavi'!f{, 
~ ~ 

c c 
Reinforced With 6" x 6 ~ ~ ~ 

10/10 Welded Wire Fabric 

~ 9 
i/_ "' .. 

4 ' " c " -1.'. L----'-' ')_ - - - - - - - -~ 'L ____ '2 

~ 
/SOllETRIC ~ 

OF 

10" s'-2 11 8-J L+ /6 11 5'-211 10" 
INLET FENCE ENCl.DSIJRE 

13'-4"+ L 

(Grote Not Shown J I' -6 11 

Anti-Vortex Woll .r-- Fence Type B 

fl Slope To Match 
Ditch Grade 

12" r (See Note""'-c2.-11-,-l'f-''-i?'"1! 

'P 

Fence Type B 

nfi-Vorlex Wall 

HORIZONTAL WALL REINFORCING SCHEDULES 
SINGLE LAYER REINFORCING 

<TABLE IJ 
ll'ALL SCH. r~.J MAX. SPN:lllS 

DEl'TH BARS I ll'll'F 

SIZE• L•5'-<I' 
O' - 5' A/2 0.20 12" 8" 

5' - 8 1 A6 0.20 6" 5" 

8 1 
- 15' 85.5 0.24 5t" 5" 

SIZE• L•S'-a• 
O' - 4' A/2 0.20 12" 8" 

4' - 61 85.5 0.24 st" 5" 

6' - 9' C6.5 0.31 6-j" 6" 

9' - IS' C3.S 0.31 3t" 3" 

SIZE• L•7'-<I' 
O' - 4' BS.S 0.24 Sj" 5" 

4' - 7' C6.S 0.31 6t" 6" 

7' - IS' 04.5 0.53 
,,,,,, 

4" 

SIZE• L•B'-<I' 
O' - 3' 85.5 0.24 sj" 5" 

3' - S' C6.5 0.31 6-J" 6" 

5' - 9' 04.5 0.53 -Ii" 4" 

9' - IS' E5 0.73 5" 4" 

SIZE• L •9'-0' 
O' - 4' C6.5 0.31 6-j" 6" 

4' - 7' 04.5 O.S3 4" 4" 

DOOBLE LAYER REINFORCING 
<TABLE 2J 

ll'ALL SCH ~ MAX. SPACING 
DEl'TH " Cln. • I BARS ll'll'F 

SIZE• L•9'-<I' 
O' - 4' A/2 0.20 12" 8" 

4' - 6' A6 0.20 6" 5" 

6' - 8' 85.5 0.24 5t" 5" 

8 1 
- 15' C6.5 0.31 5.J11 6" 

SIZE• L•lll-<I' 
O' - 3' A/2 0.20 12" 8" 

3' - S' A6 0.20 6" 5" 

5' - 8' C6.5 0.31 6-j" 6" 

8 1 
- IS' C3.S 0.31 Jt" 3" 

SIZE• L • IZ-<I' 
O' - 4' BS.S 0.24 s-j" 5" 

4' - 6' C6.5 0.31 6j" 6" 

6' - IS' 04.5 0.53 4/s" 4" 

S/ZE1 L•H'-<I' 
O' - 4' C6.5 0.31 6j" 6" 

4' - 7' 04.5 0.53 4J" 4" 

7' - IS' E5 0.73 5" 4" 

SIZE• L•ltl-<I' •IO' ll'ALL THICICJtESS 
O' - 4' C6.5 0.31 6i" 6" 

4' - 8 1 04.5 O.S3 4t 4" 

-- 12" ctrs. 7' - IS' E3 0.73 3" 3" 8 1 
- IS' E5 0.73 5" 4" 

Horlz. Woll Relnf. 
(See Tobie I J 

r Pipe Opening & Grate Not Shown J 

Construction Joint Permitted 

111~ 
6 11 1 ~U #4 Bars ~ "'--! [f---LI J 12" Ctrs. 

Typical~ t;"f Horiz. Woll Reinf. 
M <See Tobie IJ 

F.L. Elev. 

d lf-------'3~· -5" ____,I k 
(Pipe Openlng Shown, Grafe Not Shown J 

SECTK1N AA SECTION 88 

INLET LENGTHS (LJ LESS THAN OR EOOAL TO 9'lSINGLE LAYER WALL REINFORCING} 

~ ~ ~ ~ 
f'l ~ - - - -nfi~! ~ ~ t!~ = = = ~; ~ ~ =-- -------H - - - - - - - - - - - - - - - - -!+ -----------~ ~ ~:: ~r! ~~ " fSee Section BB Above For Details------____ 1 ___ 1 

I I 'I I 
II I I 

8 11 f For L ~ 14' J 

10 11 (For L > 14' J 

#4 Bars <ii 

Horlz. Wall Relnf. 
(See Table 2 J 

2" Clear 

12
11 

Cfrs

2 
. ~ 
"' i3 

~~ =:--;--~=';"" .... =-'Ht 

L (See Note 2J 

(Pipe Opening & Grafe Not Shown J 

#4 Bars (jl 12 11 Cfrs. (Each Face J 
For Depth£: 61 

#4 Bars <ii 8 11 Cfrs. (Each Face J 
For Depth > 61 

Construction Joint Permitted 

#4 Bars (jl 12" Ctrs. r 8" Slab J 
Or 8 11 Cfrs. ( Precasf 6" Slab) 

8" r For L ~ 14' J 

10" (For L > 14' J 

r-~1-------------- I " r , ~1IT ____________ i~ 2 11 Clear .!io.i 1 i 1 

I I II I (\) 11 ~ 
I I I I : Hor!z. Wall Re!nf. 1 r .c.1 ~ 2" Clear Lr:: I CJ~:> i ~ i fSee Table 2J " " I-Extra #4 Bar 

'~ J I , -:le' .., 11 Each S;de And 
' -I ,,~ -:i:-1 lliL' Above p;pe Open;ng 

11 
11-J." I 11 
I~ ;I 6"M;n, F.L. Elev. 

8"fForL~l4'J 3'-6" I 18"fForL~l4'J 
10" (For L > 14') 10" fFor L > 14') 

r Pipe Opening Shown. Grate Not Shown J 
SECTK1N AA SECTION 88 

INLET LENGTHS lLJ GREATER THAN OR EOOAL TO 9'lDOOBLE LAYER WALL REINFORCING} 

SIZE• L•IB'-<I' • ltf' ll'ALL THICICJtESS 
O' - 3' C6.5 0.31 

3' - S' 04.5 0.53 

5' - 8' E5 0.73 

8 1 
- IS' F5 l.06 

f1ENERAL NOTES 
I. This inlet is to be used at locations having high flow rates, usually where an endwall 

could nat be utlllzed without hazardous Intake. 

6j" 

4J" 

5" 

5" 

2. Inlet length ( L J shall be set by the desi"gner for the greater of ei"ther culvert requi"rement 
or inlet pool not to exceed 12 11 depth. Structures over 6 feet in depth are to be checked for 
flotation by the designer of project drainage. 

3. This inlet is not intended for use with Alternate B structure bottoms. 

4. All exposed edges and corners shall be ~,, chamfer or tooled to i" radius. 

S. Inlet and anti-vortex wall to be Class II Concrete. 

6. Alf reinforcing ls Grade 60 with 2 11 min. cover unless otherwi"se noted. See Index No. 2.01 for 
eqw"valent area of welded wire fabric ( WWF J. Bars to be cut or bent for 1j11 clearance 
around pi"pe opening. Bend fop and corner bars to clear anchor holes. 

7. Channel section C 3 x 6 at 14 11 max. bar spacing may be used as an alternate for the C 4 x S.4 
channel at IS" bar spacing. 

8. Channels and bars for grate sha/f be ASTM A242/ A242M, A57VA572M or AS88/ AS88M, 
Grade SO steel. and galvanized In accordance with Specification Section 962. 

9. Fence enclosure shall be Fence Type B (Index No. 802 J. All posts to be set In concrete. 
A minimum of JO posts required. Corner and approach side posts to be 3" nominal diameter. 

10. Cost of ditch paving, anti-vortex wall, grate, concrete, reinforcing steel and fence enclosure 
to be included in the cost of inlet. Inlet to be paid for under the contract unit price for 
Inlets ( DT Bot J (Type K ), Each. 

II. Anchor Bolts shall be ASTM FISS4 Grode 36 fully threaded headless bolts, installed in 
accordance with Specification Sections 416 and 931. Nuts shall be ASTM A563 or Al94 
and washers shall be ASTU F436 or Type A plain washers. All nuts, bolts and washers shall 
be golvanfzed. 

6" 

4" 

4" 

4" 

.... ~.,,,,~--,..-~~~~~~~~~~~~----------~~~~~~~~~~~~~~~~~~.-~Las--.t~.-~~~-1 
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~ BarB D~ 
i V 2 ~ r Angle Ji -Bars A (Channel J 

j<ol-L_:_:_~fff'.'.=~1'.u'.JF. ur==ir=r'ii"!==ii=<'==;;==i o-V r o;a. ' 

' [~:==~:==~:==~a7aars c r Flat J - / 

-r-- c-~===~~:==i 
L 

""" 

/ 
I 

J 
_l_~~-=l====~1=_=~""t,~;-=-~-=,========r1=''=" n=============;-=-=_=,='2~ 

""" ,_j 'C_Ll? _]l Bar B <Angle)-------~ D I 

~Is 1s" ts" 1s" s !2" 
I 

PLAN 

"'L - j" 

SECTION CC 

{ ~"Ola. 
Anchor Hole-----1 

~-7"~"~,-~~1 i v 2 

I I /';;. Bars A 

8 

'" I '.§ 
• "' • • "' 
~ 

' 

f" Dia. Ori/fed 
Anchor Hole l 

ri-t---+---1 

-~1"' . " 
"' 

l F 
_j 

8" I 2f I 

llRATE SEAT AND ANCHOR HOU PLAN 

i" 2" 

Bars A (Channel)- h Bar B (Angle Jl 
t "\I ~I Angle .:""" !ta.ii 

I = \I e..i_l Seat 9 t\I t\l·i 

GRATE <VANT/TIES 
811.L OF STEEL STEEL 'llEllJHT 

PIPE L s ANGLE FLAT 
SIZE CHANNEL 

3"x 2-J"x i" 2" x l" BAR No. REQD. LENGTH 
4"x 5.4fr 

(4.s#/FT. J ( 3.Jf# /FT. J 

A 5 4'-ti" Ill 
30"& 36" 5'-0" 12J11 B 2 4'-11 1

" 45 
c 3 4·-11i11 51 

A 6 4'-l"f" 134 
42"& 48" 6'-0" 

"'" 
B 2 5'-lli" 54 

c 3 5'-!lj" 61 

A 7 4'-rJ." 156 
54"& 60 11 7'-0" 9i" B 2 6'-llf 63 

c 3 6' -lls/1 71 

A B 4'-li" 17B 
66 11& 72" 8 1-011 Bf" B 2 7'-11 1

" 72 
c 3 71-11l11 Bl 

A B 4'-1/" 17B 
B4" 91-011 14f" B 2 8'-11111 81 

c 3 81-11i11 91 

A 9 4'-ti" 201 
SPECIAL 10'-0" 12.i" B 2 9'-11 1

" 90 
c 3 9

1-11111 102 

A II 4'-li" 245 
SPECIAL 12'-0" 9i" B 2 ll'-11~" 108 

c 3 11'-I/ II 122 

A 12 4'-Jj" 267 
SPECIAL 14'-0" 14f" B 2 13'-111 " /2E 

c 3 13'-lli" 142 

A 14 4'-tJ" 312 
SPECIAL 16'-0" lit" 8 2 15'-11 111 144 

c 3 15' -II~" 163 

A 16 4'-lj" 356 
SPECIAL 18'-0" Bi" B 2 rr'-111" 162 

c 3 17•-11i" 183 

Table Notes: 
See Sheet No. I of 2 far dimension "L" location. 
See steel grate Plan View for dimenslon 115 11 location. 

~ -~ 5-;-~-7--\ !Channel! ~ .i--fa x 12" Galv. Thre;;ed Anchor Rod, Washer & Hex Nut 

• ~Anchor Ho/et Clip /11 
I ~ 

Corner- 1--'---j 311 ~ L 3 x 2/s x ' 
V Bar B (Angle J 

DETAIL E 

STEEL GRATE 

";!;' _ lllr" AdhesNe Bondi"" Material System 

SECTION FF 
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Flat Bar 

.fH Ola. x /~
11 

Long Hex Bolt, 
Fiat Washer, Fender Washer, And 
Look Nut, all Stainless Steel. 
( 6 Required Per Skimmer J 

Bolt& 
Flat Washer 

Front Panel 

Side Panel 

Front Panel 

VIEW A 

Front Panel 

Bolt Spacing 
Vories See Sheet 2 

Flat Bar 

= 

VIEW B 

Fender Washer & 
Lock Nut 

Flat Bar 

Side Panel 

Front Panel 

See View A 

• 

Flat Bar 

See Design Note 2 

Slde Panel 

Front Face 
Of Structure 

PLAN 

-:.-.:. 
•:·:~ . 

i Expansion Anchors 

Side Panel 
Structure 

;• Dia. Stainless Steel Stud Type 
Exponsfon Anchor WltfHNut And Washer. 
Embedment Depth= 2"2 , Anchors Ta 
Be Kwik Bolt II By HILT/ Corporatlon, 
Power-Stud By Powers Fastening Inc., 
Or TruBolt By ITW Ramset/Red Head 
Or Equal. Anchors To Be Installed 
According To The Manufacturer's 
Recommendoti"ons ( 12. Requlred Per Skimmer). 

PICTORIAL VIEW 

GENERAL NOTES 
I. This skimmer Is Intended for use on Type c. D. or E Ditch Bottom Inlets that are used 

as outlet control structures of stormwater management facilities. 

2. The side panels are dlmenslonally symmetric, therefore they may be used on either side 
of the structure. 

3. Two ( 2 J skimmers may be constructed on one structure provided they are on opposite ends. 

4. The width of the front panel r dimension W J shall be the same as the outside dimension 
across the front of the structure. 

Top Of Structure 5. The front panel, side panels, and flat bars are to be hot dip galvanized after fabrication. 

SIDE vtElf' 

c~--/ \ 

/ 
/ 

/ 

I 
I 

I 
I 
I 
I 

) 

\ 
I 

I 
I 

6. The location of the reinforcing steel in these structures must conform to the applicable 
standards to avoid confli"ct with the expansion anchors used to attach the ski"mmer. 

Expansion Anchor Spoclng Varles, See Sheet 2. 7. Grates to be used on the inlets unless otherwi"se speci"fi"ed i"n the plans. 

8. A skimmer consists of two ( 2 J side panels, one front panel, two ( 2 J flat bars, and 
accessory hardware. The cost of skimmers ls to be lncluded In the cost of the lnlet. 

DESIGN NOTES 
I. The designer must specify, in the plans, the skimmer height (dimension HJ and 

the sides where the weir slots and skimmers are located. The sklmmer 
height must be one of the dimensions shown in the table on Sheet 2. The skimmer 
should not be used on structure sides wi"th outside di"mensi"ons greater than 6'-4 11

• 

2. To minimize hydraulic losses across the skimmer, the flow area under the 
skimmer should be three times larger than the flow area of the welr slot. The 
distance between the pond bottom at the structure and the skimmer shall be 
not less than I foot. 

3. The configuration of skimmers may be subject to regulatory requirements. 
The deslgner should caordlnote the outlet control structure detol/s wlth the 
permitting agencies. 

4. Where this skimmer is used, the designer should reference this index with 
the outlet control structure detoi"ls. Where a di"fferent ski"mmer desi"gn ls needed, 
the designer should provide skimmer detolls In the plans. 

5. The designer shall evaluate If a grate ls needed for safety reasons. Where a grate 
is not needed for safety reasons and is not desirable for hydraulic or other reasons, the 
designer may omit the grate by stoti"ng so ln the outlet control structure details. 

6. The designer must show the configuration of the weir slots in the outlet control 
structure detail. 
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DIMENSIONS 

Skimmer Height Bolt 
As Specified Spaclng 

1 '" In The Plans 

~ µ, H D E L s 
Inches I 

12 3 3;1; 2B 3 

14 3 3;1; 2B 4 • 
16 3 3ffi 2B 5 i" Dia. "' 18 3 3;1; 2B 6 (3 Holes!~ 

'> l: 
2.0 4 4ffi 31 6 

22 4 4;1; 31 7 "' 
24 4 4i 31 8 • 
26 4 4;1; 31 9 -

"'t 28 4 4;1; 31 ID 

30 5 si 31 10 

sffi 
.J- 11 Thick x 1/11 Wide 

32 5 31 II 
FLAT BAR 

34 5 si 31 12 

36 6 5.J. 
16 31 12 

38 6 6;1; 31 13 

40 6 6;1; 31 14 

4511 

i_ f Holes For Expansion Anchors~ 

i_ Top Flange (Cut Away)~ 
Bottom Flange~~ 

~ 
I I 

I I cl ' ~ "-== \. 
I 

L 

t ' f 
' ' 

TOP VIEW I TOP VIEW I 

w 

N 1· 
L 

• 1· ~ "'t I ~~r 
Front Panel Width Varies. See General Notes 

11.11 

-i ' 4" i---

~i 
""• 

1· "' 

+----+ - Fil 
$1 ---- I ---~ <I> - -<I>- ---~ ---~ T 

I I I I 

i" x ti".~ 
I "' I 

' ' "' ' ' "' I I t------t t I (3 Slots! *: I --- - ---"l: - -<I>-I 
---~ --- ~ l: 

I I 
' ' I 

I "' I 

+------+ "' ' ' "' I I I ' 
I ., 

---- I 
,/ 

---'--- <I> -------------~---L _________ jt 
---'------ --- ~ 

~ 

"'t Steel Sheet 0.1345 11 Thick ( 10 Gage~ ~i"Dio. "'t Steel Sheet 0.1345" Thick ( 10 Gage J i" Dia. . ___/ 
f 6 Holes J 

(6 Holes) 

END VIEW (FRONT J SIDE VIEW 
FRONT VIEW END VIEW 

SIDE PANEL FRONT PANEL 

@ 
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Basin Wall 4" 
r Centerline 

Outlet 
Pipe 

1---- Solid Cap 

/J'so 

Corrugated 
Skimmer 
Baffle 

--- i _j_ 
1211 

I Cleanout I 
Pipe 

See Angle Detail 

Neoprene Gasket J 

Latch Hinge 

Latch Pin 

Contact With 
Skimmer 

2A 

Basin Floor 
FRONT ELEVATION 

.... ~ 
··~<1 .. 

SIDE ELEVATION TYPE I SKIMMER 
Angles on other side of 
skimmer are mirror image. 

Latch Pin 
4 @ i"0 Bolf, 

---=:=-,,..~-Hex Nut and Washer 

Latch Hinge 

Lid 
TYPE I SKIMMER 
DIMENSION TAB/.£ 

PLAN 

TOP VIEW 

Lid Hinge Ill/TIET f'fl'E 

18" 

24" 

SECTION 
UD DETAILS 

30" 

' ' \ 
\ 

\ 
I 

Bott angles to basin wall 
With (4J i"0 x 2-J" 

1>-ss Expansion Anchors r ~all 
I .~ c 
I ~· 

I 

Wall 

Flat Wall 

36" 

Limits Of Skimmer On 
Round Wall Basin 

TOP VIEW SCHEMATIC 

The backs of skimmers must conform to the shape of the basin walls on which they are mounted. 

Show, in the plans, the radii required for curved-back skimmers. 

Applies to both skimmer types. 

A 

12" 

15" 

18" 

21" 

B 

42" 

48" 

54" 

60" 

Outlet 
Pipe 

-~ 
"' 

10 11 Round Cleanout Port 
W/Neoprene Gasket 

r Centerline 

I • 6'~ ! • 6'~ I 
I I 

2 1-10 11 

3 1-0 11 

FRONT ELEVATION 

Ten -;J-
110 x 2 11 Studs 

w/Nuts and Washers 

_ Flange ( 3 11 Min. J 

Note: The cleanout port for the Type H skimmer shall be 
gasketed, with either a threaded screw-in lid or 

SIDE ELEVATION a lid secured by four stainless steel quick-release latches. 

TYPE JI SKIMMER 

GENERAL NOTES 
I. The Frenchdrain Skimmer is a hooded cover, mounted over an outlet in a catchbasin, that prevents oil and 

floating debris from exiting the basin. Use this skimmer in frenchdrain Catchbasins and in other locations where 
there 1s a need to prevent oil, debris or other floating contaminants from exiting Catchbasins through outlet pipes. 

2. Place neoprene gasket rpaterial between the skimmer and the catchbasin at all points of contact. Trim the 
gasket neatly to extend z inch beyond the joint on all sides. 

3. Skimmer baffle, cleanout pipe and angles shall be primarily constructed of either galvanized steel, aluminum, 
polyv_inyl chloride, polyethylene, fiberglass or acryonitrile butadiene styrene. All steel components, other than 
stanless, shall be hot-dip galvanized. 

4. Mounting hardware, hinges and latches shall all be stainless steel Loss prevention device shall be either 
stainless steel chain or riveted nylon strap. 

5. Material used in construction of skimmer bodies (baffles J and cleanout pipe shall comply with Standard 
Specification 943 for steel, 945 for aluminum or 948 for plastics. 

6. All costs for furnishing and installing a frenchdrain skimmer shall be included in the cost of the basin in 
which if is installed. Retrofit skimmers shall be paid for as 'modify existing structure'. 

7. Plastic Skimmers shall contain a minimum of 1.5% by weight of carbon black for UV protection. 

DESIGN NOTES 
I. The contractor may submit an alternative design prefabricated Frenchdrain Skimmer for approval by the Engineer. 

2. Show, in the plans, the location of the basin and indicate the interior side( s J of the basin on which a skimmer 
will be installed. 

3. Type I Skimmer dimensions shall be based on the outlet pipe diameter as shown in the dimension table. 

4. Type HSkimmers are to be used only with outlet pipe diameters of 15 11
, 18 11

, and 24 11
• 
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Concrete Apron r 12 11 Mox.) - ( 12 11 Min. J Slope Vorle 

~~=-=;~=~~~~Grouf:--1 j1~ 
Curb & Gutter 

12" I 24" 2411 

5'-6" 

TOP VIEW 

3 11 Concrete Apron 

Underdroi"n 
Outlet Pipe 

SECTION 

TYPICAL INSTAUATION ON SlDPES 

~' 

ti 
~, M 
"'§I I Varies Varies 

1 
_-~I curv1n1ro1n To Box curve unoerdroln To Box 

1

1 ~. L' L~-~I ::: TYPICAL URBAN INSTALLATION 

I ~, 'I I 

\ I) L - -'----"- - _J 

PERMISSIBLE TOP ADJUSTMENT 

Grout 

Cast Or Field Cut 4 11 

Wlde Slots ( 2) For Hlnge 
Covers. Grout Around 
Hinge Covers. 

24" 

TYPICAL TOP ANO APRON 

,g 

Typical Opening, One Or More 
Sides. See Plans For Required 
Openings. Grout Fill To Be 
Included In Cost Of Box. 

BACK VIEW 

TOP VIEW 

2Bf 

23-J' SECTION CC 

\"\\ 
\ \ \ 
\ \._ \ 
\) \ 
\ \ 
\ I 
l--

WIER REIKNAL 

~? = Or Brass Pin 

SECTION BB 

HINGE DETAIL I~ Frome 

.....Giiih\£ngo======;oeir,,,;;:~o:; Grout GENERAL NOTES 

I 
4

" I 

12" 

I (Max.) 

24" 

SECTION AA 

BOX ANO TOP 

I 
4

" I 

Optional Construction 
Joint Permitted 

2008 FOOT Design Standards 

I. Cast i"ron cover and frame to be Neenah Foundory 
Company R-6660-JH, U.S. Foundory & Manufacturing 
Corporation No. 7640-JK or equal. Neenah R-6660-JH 
detailed this lndex. 

2. Box to be Class I Concrete, relnforced wlth No. 3 bars on 
8 11 centers both ways, sides and bottom. 

3. Concrete apron to be Included In the contract unit price 
for Underdrafn lnspectlon Box. 

4. All covers shall be furnished with pick holes. Fitted 
lifts or handles are not permltted. 

5. Manhole Type P Alternate A, Index No. 200, with Type I 
Frame and Cover, Index No. 20/, may be used In lieu of the 
box defalled on thi"s sheet, and is recommended when 
hlgh ADT lncreases chance of the repeated vehlcle loadlngs. 
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07101105 
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I' Outside 
Pipe f Typ. J 

c 
3'-6" G G 

D or Span D or Span 

D or Span 

FRONT VIEW 

L}---------\_J 

/ ' 

TOP VIEW 

c 

3 1-6 11 

Const. Joint Permitted 
See End Vfew 
<Enlarged J 

ID" 

_£ -" f--=1---------1 
I 

l£" 

r B 

§ B 1 
I I 

E 

END VIEW <ENLARGED J 

Const. Joint Permitted 
( Keyway & Dowels Required
Dowels #4 Bors, 18" Wi"th 
9" Embedment <ii 12" Ctrs 
For Bar Grade And 
Payment See Note 3. J 

ENDWALL DIMENSIONS fEXCWSNE OF IJULTIPlE PIPE SPACING) 

' 
' 

x 
fX·SJ 

FRONT VIEW 

s 

+---

TOP VIEW 

r Interior 
Pipe f Typ. J 

Location Reference Line 

x 
fX·S·SecerJ 

FRONT VIEW 

~~~~~~~1_s_•_•_L_o_co~n-on_cantrolnA:bo:v~e~J'__~_:::""~~~~~~7~-~~ 

TOP VIEW 

NORMAL PIPE LEGEND SKEWED PIPE 
o Pipe Skew 
S Center To Center Pipe Spacing 

X Centerline To Centerline Dlmension At Face Of Headwall 

ENDWALL POSITIONS FOR SINGLE AND IJULT/PlE 
PIPE AND SPACING FOR IJULTIPlE PIPE 

End Of Pipe 
f See Note 9 J ---i 

Locotlon Reference 
(Horizontal Clearance 
Measured To This Point J 

END VIEW 
I. Position Is set by the Intersection of the front 

slope and Point A where this intersection falls 
outside the clear zone. 

2.. Where the front slope and Point A Intersects 
inside the clear zone, the endwall is positioned 
so the location reference point ls at the clear 
zone lfmlt. The front slope Is transitioned to 
the endwall as shown In Index No. 2.80. 

STANDARD 
lJJCA T/Oll <XJNTROL 

2008 FOOT Design Standards 

GENERAL NOTES 

I. Endwal/ dimensions, locations and positions are for 
round ond elllptlcal concrete pipe ond for round 
and pipe-arch corrugated metal pipe. Round concrete 
pipe shown. 

2.. Front slope and dftch transitions shall be In accordance 
with Index No. 2.80. 

3. Endwa/ls may be cast in place or precast concrete. 
Reinforcing steel shall be Grades 40 or 60. Addltlonol 
reinforcement necessary for handling precast units 
shall be determined by the Contractor or the 
supplier. Cost of reinforcement shall be included in 
the contract unit prfce for concrete. ( endwalls J. 

4. All exposed corners and edges of concrete are 
to be chamfered itt. 

5. Concrete meeting the requirements of ASTM C418 
r 4000 psi J may be used In lleu of Class I concrete 
in precast items manufactured in plants which are 
under the Standard Operating Procedures for the 
inspection of precast drainage products. 

6. On outfall ditches wi"th side slopes flatter than /:Ii 
provide 20' transitions from the endwall to the flatter 
side slopes, right of way permitting. 

7. For soddlng around endwa/ls see Index No. 2.81. 

8. Payment for concrete quantities for endwalls 
skewed to the pipe shall be made on the fol/owing 
basls: 

Endwall Skew To Pipe 
Oa to Sa 

Use Tabulated Value 
o· 

6a to /Sa 15" 
16" to 30" 30' 

.Jr or over 45• 

9. Pipe length plan quantities shall be based on the 
pipe end locations shown in the standard location 
control end view, or lengths based on special 
endwa/I locations called for in the plans. 

10. Payment for pipe In pipe culverts shall be based 
on plan quantities, adjusted for endwal/ locations 
subsequently established by the Engineer. 

II. Endwalls to be paid for under the contract unit 
price for Class I Concrete ( Endwafls J, CY. 
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DATA ANO ESTIMATED aJANTmES FOR ONEENOWALL 

ROONO CONCRETE ANO CORRUGATED METAL PIPE 

Opening Area Clal/8 I Conorete < CY J 
OlmenslOllS Number And Type Of Pipe And Skew Angle Of Pipe 

<SF J Sil le Double Triple OJadruple 
0 Number Of Pipes A B c E F G 5 x Mefrll Conorete Mefrll Concrete Metal Conorete Mefrll 0 

I 2 ~ 4 o· 15" 30• 45• o• o· o· 15" .,,.. 45• o· 15" .,,.. 45• o· 15" 30• 45• o• /5° 30" 45" o• 15" 30• 45• o• 15" .,,.. 45• 
15" 1.23 2.46 3.69 4.92 l'-11" l'-2 11 4'-0 11 l'-10 11 l'-2" 0 1-6 11 2'-7" 2'-711 2 1-811 3'-0 11 3'-8" 1.23 1.24 1.59 1.60 1.65 1.74 1.62 1.63 1.68 1.78 1.94 1.96 2.05 2.23 1.99 2.02 2.11 2.30 2.30 2.34 2.47 2.74 2.37 2.41 2.75 2.84 15" 
18" 1.77 3.54 5.31 7.08 2'-2" l'-3" 4'-6" l'-11 11 l'-3" l'-0" 2.'-10" 2'-10 11 2'-11 11 3'-3 11 4'-0" 1.56 1.59 1.99 2.01 2.06 2.17 2.04 2.06 2.11 2.23 2.43 2.46 2.56 2.79 2.51 2.54 2.65 2.89 2.86 2.91 3.06 3.40 2.96 3.01 3.17 3.53 18" 

21" 2.41 4.82 7.23 9.64 2'-5" l'-4 11 5'-011 2'-011 l'-4" l'-611 3'-2" .31-2 11 3'-311 3 1-811 4'-6" 1.97 21" 

24" 3.14 6.28 9.42 12.56 2'-8 11 l'-4 11 5 1-6 11 2'-0" l'-411 2'-0" 3'-5" 3'-511 3 1-6 11 3'-11" 4'-10" 2.24 2.29 2.82 2.84 2.91 3.06 2.91 2.93 3.01 3.17 3.39 3.43 3.57 3.87 3.52 3.56 3.71 4.03 3.97 4.03 4.24 4.69 4.14 4.20 4.43 4.91 24" 
27" 3.98 7.96 11.94 15.92 2'-11 11 f'-5" 6'-0 11 2. 1

-/
11 l'-5" 2.1-6 11 3'-10" 3'-10" 4'-0" 4'-511 5'-5" 2.73 27" 

30" 4.91 9.82 14.73 19.64 3'-2" /
1-6 11 61-6 11 2'-2" l'-6 11 3'-011 4'-3 11 4'-3" 4'-5 11 4'-11 11 6'-0" 3.26 3.34 4.13 4.16 4.26 4.49 4.28 4.31 4.43 4.67 4.98 5.04 5.25 5.69 5.20 5.27 5.49 5.97 5.84 5.93 6.24 6.91 6.13 6.23 6.56 7.29 30" 

36" 7.07 14.14 21.21 28.28 3'-8" l'-8 11 7'-6" 2'-411 
/

1 -811 4'-0" 5'-111 5'-111 5'-311 5'-1011 7'-2 11 4.53 4.64 5.73 5.77 5.92 6.23 5.95 6.00 6.15 6.49 6.92 7.00 7.29 7.91 7.25 7.34 7.65 8.33 8.13 8.26 8.69 9.62 8.57 8.71 9.18 10.20 36" 

42" 9.62 19.24 28.86 38.48 4'-2 11 !'-!Ou 8'-611 2'-611 2'-011 5 1-011 6'-0 11 6 1-011 6'-3" 6'-11" 8 1-6 11 6.33 6.49 8.11 8.17 8.39 8.85 8.43 8.50 8.73 9.23 9.90 10.02 10.45 11.38 10.38 10.52 10.98 11.99 11.68 11.81 12.51 13.89 12.32 12.52 13.22 14.73 42" 

48" 12.57 25.14 31.71 50.28 4'-8" 2'-1" 9'-611 2'-911 2'-011 6'-0" 6 1-911 6'-9" 7 1-011 7'-10" 9'-7 11 8.15 8.38 10.40 10.48 10.75 11.33 10.85 10.94 11.23 11.81 12.64 12.80 13.34 14.50 13.34 13.51 14.11 15.39 14.89 15.13 15.93 17.68 15.82 16.08 16.97 18.90 48" 

54" 15.90 31.80 47.70 63.60 5'-211 2'-6" 101-6 11 3'-211 2'-3 11 7'-0 11 7'-8" 7'-8111 7'-11" 8'-10" I0'-10" 11.71 11.77 15.23 15.35 15.78 16.69 15.35 15.48 15.90 16.83 18.77 19.02 19.86 21.69 18.93 19.18 20.04 21.89 22.29 22.66 23.9~ 26.67 22.51 22.89 24.17 26.96 54" 

CORRI/GA TEO METAL PIPE ARCH 

Opening Area Clal/8 I Concrete < CY J 
DlmenslOllS ~---· 

(SF J Number Of Pipe And Skew Angle Of Pipe Equiv. Note: Use the guide/Ines of General Note No. 8 for sefectlng 

Span Rln Round 
tobulor quanti"ti"es. 

Span Rln Number Of Pl.""" A B c E F G 5 x Slflllle Double Trl.~le Q/adfUP/e Pipe 
I 2 3 4 o· 15" ."1"" 45• o· o· 15" 30·~ o• /!:.- "Jft.. 45• o• 15" .,,- 45• 

17" 13" I.I 2.2 3.3 4.4 l'-9" l'-2" 3'-101 l'-10" l'-2.11 0'-411 2'-611 2'-6" 2.' -7" 2.'-11" 3 1-611 1.16 1.47 1.48 1.52 1.60 1.78 I.BO 1.88 2.04 2.09 2.12 2.23 2.48 17" 13" 15" 
21" 15" 1.6 3.2 4.8 6.4 l'-11" l'-2." 4'-311 l'-10 11 l'-2" 0'-9" 2.1-1011 2.' -IO" 2.'-1111 3'-3" 4'-011 1.33 1.69 1.70 1.75 1.84 2.04 2.06 2.15 2.33 2.40 2.44 2.57 2..84 21" 15" 18" 
28" 20" 2.8 5.6 8.4 11.2 2.'-411 l'-3" 5' -2." I' -11 11 !'-3" l'-8 11 3'-511 3'-511 3'-611 3'-1111 4'-10 11 1.78 2.31 2..33 2.39 2.53 2.83 2.87 2.99 3.26 3.36 3.42 3.60 4.01 28" 20" 24" 

35" 24" 4.3 8.6 12.9 17.2 2.'-8" !'-4" 5'-lli 2.' -0" l'-4" 2'-5! 4'-0 11 4'-0 11 4'-211 4'-7" 5'-8" 2.34 3.03 3.05 3.14 3.32 3.72 3.77 3.93 4.29 4.40 4.47 4.72 5.25 35" 2411 3011 

42" 29" 5.9 11.8 17.7 23.6 3'-111 l'-5 11 ' 2'-111 6'-!0f !'-5" 3'-4l 4'-911 4'-9" 4'-11 11 5'-611 6'-9 11 3.13 4.06 4.09 4.20 4.45 4.99 5.06 5.28 5.76 5.93 6.03 6.36 7.09 42" 29" 3611 

49" 33" 8.4 16.8 25.2 33.6 3'-511 l'-6" 7'-8 11 2.'-2." !'-6" 4'-211 5'-611 5'-611 5 1-8 11 6'-4 11 7'-9 11 3.83 5.00 5.04 5.18 5.48 6.16 6.24 6.52 7.12 7.32 7.44 7.86 8.76 49" 3311 42" 
57" 38" 10.6 21.2 31.8 42.4 3'-1011 !'-7" ' 2.' -3" 8'-lf l'-7 11 5'-ll 6 1-4 11 6 1-4 11 6 1-711 7'-4" 8'-11" 4.87 6.31 6.36 6.53 6.91 7.74 7.84 8.18 8.93 9.18 9.33 9.85 10.96 57" 3811 48" 

64" 43" 13.2 26.4 39.6 52.8 4'-311 l'-8" 91-6-tJ 2.'-4" /
1-811 6'-of' 7'-1 11 7'-1" 7'-4" B'-2" 101-011 5.88 7.64 7.70 7.91 8.37 9.40 9.52 9.94 10.86 11.15 11.33 11.gr 13.33 64" 43" 54" 

71 11 47" 16.9 33.8 50.7 67.6 4'-7" l'-10 11 10'-4 11 2 1-611 2'-0" 6'-10 11 7'-10 11 7'-10 11 8 1-1 11 9'-1 11 II' -I" 7.80 10.15 10.23 10.51 11.12 12.49 12..65 13.22. 14.43 14.85 15.10 15.94 17.77 71" 47" 60" 

CONCRETE EWPTICAL PIPE 

Opening Area Clal/8 I Concrete <CY J 
OlmenslOllS ~ -·· 

<SFJ Number Of Pipe And Skew Angle Of Pipe Equiv. 

Rise Span Number Of PlfJIJS x Slflllle Double Triple Q/adfUPle 
Rln Span Round 

A B c E F G 5 Pipe 
I 9 'l' ,. n• ·~· ~· A~· n n• ·~ ~ A~ n• ·~- ~ A~ n• ·~ ~ A~ 

1211 18" 1.3 2.6 3.9 5.2 l'-8" !'-2" 3'-9" 1'-1011 l'-2" o'-3 11 2'-1011 2.'-1011 2.' -1111 3'-3" 4 1-011 1.09 1.45 1.46 I.SI 1.60 I.BO 1.82 1.91 2.09 2.16 2.20 2.33 2.60 12" 18" 15" 
14" 23" 1.8 3.6 5.4 7.2 l'-10" l'-3 11 4' 2.-, l'-11" !'-3" 8; 3'-511 3'-5 11 3 ·6 3'-11" 4'-10" 1.36 1.82 1.84 1.89 2.01 2.29 2..32 2.43 2.68 2.75 2.80 2.97 3.33 1411 2311 1811 

19" 3011 3.3 6.6 9.9 13.2. 2.'-3" l'-4" 5 1-/-l_" 2.'-0" l'-4" 1'·7i 4'-2" 4'-2." 4'-4" 4'-IO" 5'-1111 1.89 2.55 2.57 2.65 2.82 3.22 3.27 3.43 3.77 3.88 3.95 4.19 4.70 1911 30" 24" 

2.4" 38 11 5.1 10.2 15.3 20.4 2.' -8" l'-5" 6'-3" 2.'-1" l'-5" 2'-911 5'-2." 5'-2" 5'-4" 6'-0 11 7'-4 11 2.64 3.55 3.58 3.69 3.93 4.48 4.54 4.77 5.2.4 5.39 5.49 5.82 6.53 24" 38" 30" 

29" 4511 7.4 14.8 22.2 29.6 3'-1" l'-6" 7'-0" 2.'-2." l'-6" 3'-611 6 1-011 6'-0 11 6'-3" 6'-11" 8'-6" 3.32 4.48 4.52 4.66 4.96 5.64 5.72 6.00 6.60 6.80 6.92 7.34 8.24 29" 45" 36" 

34" 5311 10.2 20.4 30.6 40.8 3'-6" l'-7" 7' -111_" 2.'-3" l'-711 4'-5! 7'-1" 7'-1" 7'-4" 8'-2.11 101-011 4.24 5.76 5.81 6.00 6.39 7.29 7.40 7.76 8.55 8.81 8.97 9.52 10.70 3411 53" 42" 

38" 60" 12.9 25.8 38.7 51.6 3'-10" l'-8" 8'-9" 2.'-411 l'-811 5'-3" 7'-11 11 7'-11 11 8'-211 9'-2" 11'-2" 5.22 7.16 7.23 7.46 7.96 9.10 9.24 9.70 10.71 11.05 11.25 11.95 13.46 38" 60 11 48" 

43" 68" 16.6 33.2 49.8 66.4 4'-3" l'-10 11 9'-Bi 2.'-6" l'-10" 6'-2l 8'-10" 8 1-1011 9'-2.11 I0'-2." 12'-611 6.63 9.01 9.09 9.38 10.00 11.39 11.56 12.13 13.36 13.77 14.02 14.88 16.73 43" 68 11 54" 
48" 76" 20.5 41.0 61.5 82.0 4 1-811 2.' -/II 10'-8" 2.'-911 2 1-011 7'-2" 9'-911 9'-911 10' -I" II' -311 131-9 11 8.66 11.74 11.85 12.22 13.02 14.82 15.04 15.77 17.37 17.91 18.23 19.34 21.74 48" 76 11 60" 

5311 8311 24.8 49.6 74.4 99.2 5'-111 2'-611 11'-7" 3' -2." 2 1-611 B'-1" 10'-7" 10'-7" I0'-11 11 12.'-3" 15'-011 12.50 16.98 16.98 17.67 18.83 '1.47 21.78 22.86 25.18 ".97 P<.44 28.06 31.55 53" 83" 66" 

58" 91 11 29.5 59.0 88.5 118.0 5'-6" 2'-10" 2'-6l 3'-611 2'-10" 9'·0l ll'-4 11 ll'-4 11 ll'-9 11 13'-I" 16'-0 11 16.46 22.26 ~9.46 23.16 24.66 9R.05 28.46 29.85 32.8."'. .13.85 34.46 36.55 41.05 58" 91" 72." 
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BILL OF REINFORCING STEEL 
MARK SIZE NO. REOD. LENGTH LOCATION BENDING 

A #4 32 4'- 2 11 Footina Straiaht 
([__ CMP 81 #4 13 31' - 8" 1"ootina & Wall Straiaht 

16' - 0 " 16'-0" 82 #4 4 12'- 4" Wall Straiqht 
83 #4 4 13'-9" Wall Straiaht 

O.D. CMP 

Varies 
(5" For 3"xl" 

RCP~ n I 
I __ _L ____ ~Bars A @ 12" Centers 

I 

c #A 26 9' - 4" Wall Bend 
D #4 18 7'-6" Wall Straight 
E #4 8 1'-8" '~ootina & Wall Straiaht 

Foundation 
Seat For 
CMP Only 

~-111111111!="~ Cocrngolfon! 

--- I 

H--
I I 

----j- -f-

! 
j I 

I , 7 

~+-- -!- -l-

I I BENDING DIAGRAM 
r 

I 7 '- 6 " 

1 
" I 

I I 

- :---+ ~ ~ -+---~-+- --I- ~-I- -- -I- ltl 1 

1 .2'-o~ I 

SECTION BB 

1'-7" 
( 3"x1" Corr. ) 

I 

+ 
I 

I 

I 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

-- -- ~--- - -- -- BAR C 
I 

Bars B PLAN NOTE: All bar dimensions are out to out 

(Showing Bar In Footing) ESTIMATED QUANTITIES 
ITEM UNIT RCP 

Class II Concrete Cu. Yd. 11 . 3 
32' - 0" Reinforcina Steel Lb. 695 

16 ' - 0" 16' - 0 " ,_ 
/Sy mmetrical About ([__ ~ I 

I I 
I I 

I I Bars D f!J "' 
I 

'-

~6" (See 
18" Ctrs.[\ ,<!; 

c: 
Q) 

Field,W
1 

Bend 
-t-r---c--r--~1- I 

'"" ,i--field I ~ I I I I I f '°'"I Be
1
nd I c: ( Bors C @ 

.._,_-.--

1

-.---c

1

c...i_,__,__,_-r--i--r---r-t 12 " Cent er s-+-
\ Option Below) c...i 

6" I I -
,-B2 

- - CO 
I s , I 

-........0 /1 

/ I ' _I _I _ 

..., 

Bors A 
I I 

77 ;;wels E-~ 

l.!... NOT£: Cut and field bend Bars 8 1 as shown~ Bars B 

TYPICAL SECTION 
THRU END WALL HALF ELEVATION HALF ELEVATION 

(Showing Bars In Fron t Fac e Of Waif) (Showing Bars In Back Face Of Wal/) 

GENERAL NOTES 

1. Straight concrete endwalls are intended for use outside the clear zone. 

2 . Endwalls may be cost-in - p lace or pr ecast construction . Cost - in - place endwa/ls shollconform 
to the details on this index, design specifications AASHTO 1989. Precast constr uction which 
adheres to this Index, including any additional reinforcement required for handling which 
shall be determined by the Contractor or supplier, does not require additional oppro vols. 
Deviations from this Index, for precas t units, shall require the approval of the State Drainage 
Engineer prior t o construction . For precast construction, see Index No. 201 for opening and 
grou t ing details . 

3 . Reinforcing steel shall be either Grode 40 or 60. 

5. Chamfer : Al/exposed edges and corners to be chamfered :}4" unless otherwise shown. 

6. That portion of corrugated meta/pipe in direct contact with the concrete slob and extending 12" 
beyond shall hove a continuous bituminous coating of . 004 " minimum thickness applied prior t o 
placing of the concrete. 

7. Sodding shall b e in accordance with Index No . 281 and paid fo r under the contract unit price far 
Perf ormance Turf, SY. 

8. Basis of payment for either cast - in-place or precast construction shall be the estimated quantities 
tabulated on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices 
for Class 11 Concr ete (EndwollsJ, CY and Reinforcing Steel (Roadway) , LB. 
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4 . Concrete shallbe Class II except concr ete meeting the requirements of ASTM C 478 
(4000 PSJJ m ay be used in lieu of Class II concre te in p r ecost units manufactured in 
plants which are under the Standard Operating Procedures for the inspection of precast 
drainage products. STRAIGHT CONCRETE ENDWALLS 

SINGLE AND DOUBLE 60" PIPE 
Index No. 

251 



O.D. CMP 

Vories 
(5" For 
3" x 1 11 

Foundation 
Deepened For 
CMP Only 

~ ........ !;".a cor rugation) 

SECTION BB 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

MARK 

A 
81 
B2 
B3 
B4 
B5 
B6 
c 
D 
£ 

4'- 3" l 4 '- 3" ·r· 60" p;pe I t , r CMP 
20'- 3" ~ I ~ 

I 
~ I - 20'- 3 " 

I 
I 

I I 
I 

I 
RCP--... 

I I I I ,----RCP /Bors A @ 12/J 
I __ _!__ __ -----,--

' 
~ 

I 
I I 

I 
I ( 

0 

't-
I I I I 

I I ~ ~ ~ [{) 

I I I I I I I -I 
1 I ~· 

~ 

I I I I I I I I I / 1 7 T ' I I I I 

+-+-+-i~-~t-+--++- --i- - - -+--lo4- ~--~ ----~+~L- - ---+---+- ~--~ -+----+ t rl~ 
I 

PLAN 
(Sho wing Bar In Footing) 

40'- 6" 
20'- 3" 

16'-0" I 8 '- 6" I 16'- 0" 

I 

~ 
Jaors D IQ 18" ! 

/ [ ~Bors C C! 12" 

fl Bor s B1 

I f / I ' r ~ r 1 

""' 1 t 
Bors B4~ ...l ~ Field I I 
I 

I I 
v- Bors Ba'\ 

~ : ,, / Bend I --+I--'-+-'-+---+-- --+--+--+--<--

~1\ Fi~ld -1v s [ IQ ~\ ' : I I i I 

I Fi~ld ~____,l ____ ~ 
Bars B6 I I I\ Bend-I'-.. 

-+----t--1-1 -+---+--+--~!--t-'------+---+~/ i 

( ~ors 8, C! 18"-"' Bo~ B2 ......_ s ,'-

t t ' 

P-Bend I \. I Bar 82 ....... r I I I I! f- -,--- o,, I ------i~-t-----t1--t1-' I I I ,___,_~ 

<?-,;, r-...Bar s Bi I 0 Bo~ B6 ~ '-Bars C @ 12" 

-t- _4 I it'J"-+ :J>~:~~ ' ea! 8' r, 1 inJ ) • !a_·_,· -~f--+---+---+--+---
1 I I I -~-+---+- I o ,, 
'--Bar s D @ 18" 6" 

Bar B6~ ....- [ 
I ' i.. ~ 
I 

I I • I 
Ba~ B3~ 

Field 
Bend I 

•r=== 
-----~~7-------~~~~~-1--~~~~~-----------~--- ~ 

'- Bars Bi 

HALF ELEVATION 
......_______ Symme trica/ About ([_ 

HALF ELEVATION 
(Showing Bars In Fron t Face Of Wolf) (Showing Bars Jn Back Face Of Wal/) 

BILL OF REINFORCING STEEL BENDING DIAGRAM 
SIZE NO. REQD. LENGTH LOCATION BENDING I 7'- 6" I 

# 4 41 4'- 2" Foo tina S troiaht 
I I 

Ill #4 9 40'- 2" Footinq & Wall Stroiqht 
#4 4 12' - 6 " Woll S troiqht 

BAR C #4 4 13' - 9 " Woll Stroiqh t 
NOTE: All bar dimensions are out to out 

l'\J 
I 

i'-... 

a 
I 

l'\J 

G 
l'\J 

TYPICAL SECTION 
THRU END WALL 

#4 4 6'- 0" Woll Field Bend 
#4 2 21- 211 NOTE: See Sheet 1 of 2 For Genera/Notes. 

Woll S troiaht ESTIMATED 
#4 8 15'- 0 " Woll Field Bend ITEM 
#4 2 9 9' - 4" Footina & Wall Bend Class II Concr ete 
#4 20 7' - 6 " Faotino & Woll Straiqht Reinforcing Steel 
# 4 16 J'- 8" Faotina & Woll Stroiaht 

QUANTITIES 
UNIT RCP 

Cu. Yd. 13.7 
Lb . 824 

CMP 
13.8 
824 
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Foundat ion 
Seat For 
CMP Only 

l'- 7!/z" 

1 .. 2'-0'~ I 

SECTION BB 

( 3"x J" Corr.) <Class 

(Q 

I 

~ 

O.D. CMP 

B 

6" ;;: 
-2 

Q) 
QJ 

c 
~ 
& 

Q) 
Q) 

U) 
'--

(Q 

I 17' - 0" I 

;Fn Born 
RCP~ n I I A trz 6!/z 11 Centers I 

-

~ 
\ 

\ I I 

7 - f- - f- -I- ~ 
--~ 

~ ' I 

?__/ Bars B 

PLAN 
(Showing Bars In Footing) 

34'- 0" 

17'- 0 " I 
I 

Bars B~ Symme tr ical About I[_~ r A 

I / ~ "- \ 

~ 
' 
~ 

Field Bend <\ ~ I (/Y ~ (Field Bend 

Bors C 12 10" Ce Dte1 ts--"-. x;' 6" I l-- ~ 

v;' I 
~ ' .£ Field Bene ,J_ ~F~eld B~nd 

I I I ~ \ ~~ ~ 

' / 

~ 

Bars EY-
-~ 

~Bars E 

17'- 0" 

17' - 0 " 

Bars B-------. 

_.rBar s D f!J 18" Cen ~ers 

\ 
-

...... 
I 

"' "' _, 
-~e:o~~Lf) 

BILL OF REINFORCING STEEL 
MARK SIZE NO. REQD LENGTH LOCATION BENDING 

A 5 63 4 '- 11" Footina Stroiaht 

B 4 17 33'- 8 " Footing & Straight 
Wall 

c 5 34 9'- 11 " Wall Bend 
D 4 20 8'- 1" Woll Straiah t 
E 4 4 1'- 8" Wall Stroiaht 

BENDING DIAGRAM 

Ill 
1 .. 

8'- 1" BAR C kl 
NOTE: All b ar dimensions ore out to out 

ESTIMATED QUANTITIES 
ITEM UNIT RCP CMP 

Class II Concrete Cu. Yd. 13.2 13. 3 
Rein forcina S teel Lb. 1170 1170 

L 
A 

NOTE: 
Cut and Field Bend Bars B As Shawn SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

HALF ELEVATION 
(Showing Bors In Back Face Of Woll) 

GENERAL NOTES 
1. Straight concr e te endwalls are intended for use outside the clear z one. 

2 . Endwalls may be cost - in - place or precast construc tion. Cast - in - place endwolls shall conform 
to the details on this index, design specifications AASHTO 1989. Pr ec ast c ons tr uction whi ch 
adheres to th is Index, including any additional reinforcemen t required f or handling whi ch shall 
be determined by the Contractor or supplier, does not require additional approvals. Deviations 
from this Index, for pre cos t units, shall require the oppro val of the State Dr ainage Engineer 
prior to construction. For precast cons truction, see Index No . 201 for opening and grouting 
de tails. 

3. Reinforcing steel shall be either Grode 40 or 60. 

4. Concrete shall be Class II except concr ete meeting the requirements of ASTM C 478 
(4000 psi) may be used in lieu o f Clas s II concrete in prec ast units manufactured in 
plan ts which are under the Standar d Operating Procedures for the inspection of precast 

drainage products. 

HALF ELEVATION 
<Showing Bars In Front Face Of Wolf) 

TYPICAL SECTION 
THRU END WALL 

5 . Chamf er: All expos ed edges and comer s to be chamfered /4" unless other wise shown. 

6. That portion of corruga ted Me tal pipe in dir ect contact with the concr ete slob and ext ending 12" 
beyond shall have a continuous bituminous coating of 0. 004" minimum thickness applied p r io r t o 
placing of the concre te. 

7. Sodding shall be in accordance with Index No . 281 and paid for under the contract unit price for 
Performance Turf, SY. 

8 . Basis of payment for either cast - in - place or p recos t construe tion shall be the es tima ted quantities tabulated 
on the Index. Concr e te and reinforcing steel shall be p aid for under the contract unit prices for Class II 
Concrete (Endwalls), CY and Reinforcing Steel <Roadway), LB. 
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Foundatio 
Seat For 
CMP Only 

lllJ 

<:( 

"' "-CJ 
lb 
\ 

p .D. CM 

Varies 

A (5!/z"For 
Corrugat 

3 11xl 11 

ion) 

~~~ __ ..... 
I I 

SECTION BB 

Loe. Ref. 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

21 1- 6 11 

I 
I 

I 21 '-6 " I 

RCP ---... n I 4'-6"1 I 4'- 6" I I 
I 

I 
I I 

I 
,,,.-RCP 

I _J _J 

I l l l l 
I 

I l I I -, 
I I 

"' I I I I 
I I I I I ~ 

17 ~ / ' 
I ~ I : 1 I - ,_ 

~ - - - ,_ - -- - -~ 
,_ - -~ 

,_ 
~ -~ 

,_ - -~Fl <o i -~ ~ -~ - ~ --,_ ~ !- -rt ,_ 
~ - -- -~ - -- ,_ 

~ -- ,_ 
~ -- - - -~- - -- ,_ 

I 
' 

__/ I I 

Bars B 

PLAN 
(Sho wing Bars In Footing) 

43' O" -
21'-6 " I 21 1- 6 11 

17'- 0" 9 '- 0" 17'- 0" 

I 
I 

~ 
I 

/ Bars B Bars Cl\ I I Bars B~ 

I/ I / \\ !;-- Bar Dj / I \ \ \ 
~]~ 

~i ~ 
I 

i----
Field Bend\ !;;( . ~\ <-Field \~ I/ s , I 

I [( Field Bend 
Bars C @ 10" Ce nte s, 

'-· 
B<fnG s, I I 

\ 6',, 6 " 6 " '-

I I 
I 6',, Bars D @ 18"Centers -=---- ~ i-- f--- I~ 

I 
<). 

I 
<). 

~~ YJf "" lj Field Bend J. 
-

~ 
I 

~Fjeld Blnd 
I 

i 
'-Fie/a 

I I I ~ I I 

~ 'T - :flj I 
~ , 

~----------------~-~-y---
Bars E 

~--~--~7-----------------
Bars E 

HALF ELEVATION 
(Sho wing Bars In Back Face Of Waif) 

BILL OF REINFORCING STEEL 
MARK SIZE NO. REQD. LENGTH LOCATION 

A 5 80 4 '- 11 " Footina 
B 4 17 42'- 8" Footina &Wall 
c 5 37 9'- 11" Wall 
D 4 22 8 '- 1" Wall 
E 4 8 J'- 8 " Wall 

BENDING 
Strainh t 
Straioht 

Bend 
Straiah t 
Straiaht 

NOTE: A I'---- Symmetrical About (£ Cut and Field Bend Bars B As Shown 

BENDING DIAGRAMS 

I] 
I~ 8'-1 " ~1 BAR C Note : 

All bar dimensions are 
out to out 

HALF ELEVATION 
(Showing Bars In Front Face Of Wal/) 

ESTIMATED QUANTITIES 
ITEM UNIT RCP CMP 

Class II Concrete Cu. Yd. 16.0 16.2 
Reinforcinn Steel Lb. 1 406 1 406 

NOTE: See Sheet J of 2 for Genera/Not es. 
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If_ CMP 

SECTION BB 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

r72' Pipe 

' l BILL OF REINFORCING STEEL 
MARK SIZE NO. REQD. LENGTH LOCATION BENDING 

RCP~ I I 
I 18' - 0" I I 18'- 0" 

I 

I 

- -1 

A 5 68 4' - 11" Foo tinn S troioht 
B 4 17 35'-8" Faotina & Wall Straiaht 
c 5 34 10'-5" Woll Bend 
D 4 20 8 '-7" Wall Straiaht 

G.D. CMP I I 
I 

I 

-, 
I 

;;, 
"') 

I -I 
lf) 

7 -- - - - 1_ ,_ - - -~ " 

}t_~ ) 

B rs B__/ a 
PLAN 

(Showing Bors In Footing) 

E 4 4 2 1- 6 11 Wall S traiaht 
F 4 4 1'-6" Woll S traiaht 

BENDING DIAGRAM 

Ill 
I 

8 1- 7 11 

I 

BAR C 
NOT£: All bar dimensions ore out to out 

36'- 0" ESTIMATED QUANTITIES 
18 ' - 0" 18'- 0" ITEM UNIT RCP CMP 

B B Bars Symmetrical About If_~ M ors B Closs II Concre te Cu. Yd. 14.4 14.5 
Reinforcina Steel Lb. 1249 12 49 

I / \ ~ \ 

B W, ~ 
Field Berd < Ji I \),o· \\; ;;- Fielp Ber d 

I I I 
I 

I I /o'\ 6" I 

I I I I 
\:) - i--

I I I 
I I I I 

r~ 
I d;: Bar~ D 

I I 

/ Bors C 12 JD" "en en @ 18" Cente s\ I 

I 
I\ 

~ ,,/ ~ \ \ Field, Bend Field Bend 

' '\.. I \ '\. "- / / ' >---

~Ba7;F7 
Bars E 

A 

NOT£: 
I Cut and Field Bend Bors B As Sho wn 

HALF ELEVATION HALF ELEVATION 
<Showing Bars In Back Face Of Wal/J ~ (Showing Bars In Fron t Face Of Waif) 

GENERAL NOTES 
1. Straight concrete endwa!ls ore intended for use ou tside the clear zone . 

2. Endwalls may be cast - in - place or precast construction. Cast - in- place endwalls shall 
conform to the details on this index, design specifications AASHTO 1989. Precast 
cons true tion which adheres to this Index, including any additional r einforcemen t 
required for handling which shall be determined by the Con tractor or supplier , does 
not r equire additional approvals. Deviations from this Index, for precast units, shall 
require the approval of the Sta te Drainage Engineer prior to cons true tion . For precast 
construction, see Index No. 201 for opening and grouting details. 

3 . Reinforcing steel shall be either Grade 40 or 60. 

4 . Concrete shall be Closs II except concrete meeting the r equirements of ASTM C 478 
(4000 PSIJ may be used in lieu of Class II concrete in precast units manufactured in 
plants which are under the S tandard Operating Procedures for the inspec tion of precast 
drainage produc ts. 

TYPICAL SECTION 
THRU END WALL 

5 . Chamfer : Al/ exposed edges and corners to be chamfer ed )'4" unless o ther wise shown. 

6. That portion of corrugated Metal pipe in direct contact with the concrete slab and ex tending 
12" beyond shall have a con t inuous bituminous co ating of 0 .004 " minimum thickness coated applied 
p rior to placing of the concre t e. 

7. Sodding shall be in acc or dance with Index No . 281 and paid for under the contract unit price 
for Performanace Turf, SY. 

8 . Basis of payment for either cast-in - place or precast construction shall be the estimated quantities 
tabulated on the Index. Concrete and reinforcing steel shall be paid for under the con troc t unit 

prices fo r Class II Concre te (£ndwol/s), C Y and Reinfor cing Steel (Roadway) , LB. 
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[ CMP 

SECTION 88 

SECTION AA 

VJ 
..... 
Q] 

c: 
Q] 

<\J 
~ 

.D. CMP <.n 
ll!J 

"<: 

VJ 
..... 
~ 

I 
, 

nJ 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

I 

L 1pe [ 72" Pipe 

CMPi l l rCMP 
I l 

5 '- 0 'r 
1 I 

I 
I I 5 '- 0" 

I RCP--. I I I ,...- RCP 
18 '- 0 " I I I 10'-0" I I I 18'- 0" 

I L I I I -
I I I I 

I I 
I 

I 
I I I I I 

I 

I [, I, I 
I I 

/ ~ -~ ~ -- -fr ~ _"'IJ Lv - ~ -r -- ~ - ~ -
_µj 

~ · ~ · I I 

Bars B _/ 

PLAN 
(Showing Bar s In Fooling) 

r Sy mmetrical Abou t if. 
-46 ' O" 

18'- 0 " I 5 '- 0 " 5 '-0 " I 18 ' - 0 " 

I 
I 

I 
I 

I / I I / \ I 

I I ~ 
I l 

~\~ F~"e/d B~nd I I l 
Field Ber d~ :-----.._ 

I 
I 

I 
I v I 

I 
~~ 

I 15\o· I 
15,0· 

' 
rci".o" 

6 " 

I 
ro'/o'' 6" - ~ -=--- ~ 

I 

(~ Ai 
I 

!% 'A ' Bar s C @ JO" Center s - Field Be1 d-< 

""' I 
'\~ ~/~ r-... Field Bend ~ 

B ars D @ 18 " Cen ters 
I 

_, _, .I 

\ ' I / I I I 

I \ ' I I \ I I \ I \ / I \ ~ I 

Bor s B £ _/ F./ F7£ JJ I ~ 'CE'--- F 'CE 
Bars B 

Bars C fi2 JO " Cen ter s I "'---Bars D @ 15 " Centers F 

HALF ELEVATION 
(Sho wing Bars I n Bock Face Of Waif) 

BILL OF REINFORCING STEEL 
'vlARk SI ZE NO. REOD. LENGTH LOCATION BENDING 

A 5 85 4 ' - 11 " F ootino Straiah t 
B 4 17 45'- 8" IFoo tina & Wall Straiah t 
c 5 38 J0 '-5 " Wall Bend 
D 4 23 8 '- 7" Wall Straioh t 
£ 4 8 2 '-6 11 Wall S traioh t 
F 4 8 1'-6" Wall Straioh t 

NOT£ : A I 
Cu t and Field Bend Bor s B As Shown 

BENDING DIAGRAM 

llr 
I 8'- 7" I 

BAR C 

NOT£: All bar dimensions are out to out 

HALF ELEVATION 
(Showing Bars Jn Fron t Face Of Wal/J 

ESTIMATED QUANTITIES 
l ,~ -M IJA!TT RCP ( ' AAµ 

Concrete Class II Cu. Yd. 17 5 17.8 
Reinfor cina Steel Lb. 1519 1519 

NOT£: See Shee t 1 of 2 f or General No tes. 
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~ 

~ 
~ 
I 
~ 

"1 
I 

~ 

Bar D 

2" Cl. 

10" 
H 

Bars B 
5' - 3" 

3'- 1" 

TYPICAL SECTION 
THRU END WALL 
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1'- 4" 
(Class 

CM/'i 
J 

·t:===f. 84" Pipe 

20'- 0" 

RCP---... r-r I 
Corr. ) 

I I 
I H 

I 
I +- -

I 
I 

I I I 
I I I I I I CJ ...... 

I 
I I I 

I 
I 

I I 

I 

I I 

I I I I I 
I ,.. I I I 

I 

"1 
'4-

-I 

<o 

I 

i'--.. 

_,__ --- +-- ,_. .... .... .... - -' -J-L- I 
I ~· I I 

CJ ...... 

I 74" V- Groove ~ \.o f I c::i 
- - .... - l- - - - - - - - - - - - - -t- - - - - --1-1-1--1- -1-1- - - - ..... ..... ..... - -- tt .... t -tt - .... - - - - - - - - - - ii- - - -- - -I 

...... 
I 

PLAN 
(Showing Bors In Footing) 

SECTION AA 
I 40'- " I 

20'-0 11 

20'-0" 
I 

JH 74" V-Groove Top and Sides~ ,,_--Symmetrical about f. 
_1H 

I 

t I / ' ~ \ I 

I I I I / ' 

~ 
I 

vi rField Berd '- V1 l!l 15" ctrs . l 

::/; I 

Field Ben b'-<: 
I 

" \ 7'-0" 

I \ 
I 
I 

Field Ben ~/ ---~ I 
I '~ I 

, \ 
""' \ " 

Dia. 

~/ 
./ I / 

\/ 
I 

6" 
i----

' y-->-Field Bend 

V3© 18 " Ctrs. 

Cl,) 
I 

0) 

~------------------------------~ --7 ------------------------------
-V4 

HALF ELEVATION 

(Showing Bors In Back Face Of Wal/) GENERAL NOTES 

1. Straight concre te endwalls ore intended for use outside the clear zone. 

2. £ndwolls may be cost - in - place or precost c onstruction. Cost - in -place endwolls shall 
conform to the details on this index, design specifications AASHTO 1989. Precast 
construction which adheres to this Index, including any additional reinforcement 
required for handling which shall be determined by the Contractor or supplier, does 
no t require additional oppro vols. Deviations from this Index, for precost units, shall 
require the appro vol of the State Drainage Engineer prior to construe ti on. For precos t 
construction, see Index No . 201 for opening and grouting details. 

3. Reinforcing steel shall be either Grade 40 or 60. 

Note : Cut and field bend Bars H as shown 

HALF ELEVATION 

(Showing Bars Jn Front Face Of Waif) 
TYPICAL SECTION 
THRU ENDWALL 

5. Chamfer : All exposed edges and corners to be chamfered 74" unless otherwise shown. 

6. Th at portion of c orrugated me to/ pipe in direct contact with the concre te slob and 
extending 12" beyond sha//have a c ontinuous bituminous coating of 0 .004" minimum thickness 
applied prior to placing of the concrete . 

1 . Sodding shall be in accordance with Index No. 281 and paid for under the con tract unit 
price fo r Performance Turf, SY. 

8. Basis of payment for either cast- in - place or precost construction shall be the estimated 
quantities tabulated on the Index. Concrete and reinforcing steel shall be paid fo r under 
the contract unit prices for Class JI Concrete (£ndwal/s), CY and Reinforcing Steel (Roadway), LB. 

2008 FOOT Design Standards 

BILL OF REINFORCING STEEL 
MARK SIZE NO. REQD. LENGTH 

£ 6 69 6'-0" 
H 4 20 39'-8 " 
V1 6 26 12 1-41{ 

V2 6 26 1'- 10" 
V3 4 22 J0 '-2 11 

V4 4 4 2'-0 11 

BENDING DIAGRAM 

{L il 
~·-2~1 L ~ 
BAR V1 BAR V2 

NOT£: 
All bar dimensions are out to out 

ESTIMATED QUANTITIES 
ITEM UNI I H'f p CMP 

Class 11 Concrete Cu. Yd. 20.0 20.2 
Reinforcina Steel Lb. 2 095 2 095 

Foundation 
Seat For 
CMP Only 

([__ CMP 

0 .0 . CMP 

/ r:;:.i~~r 3"xl" "'""""'""'"""0 Corrugation) 

.-----
I 

1.2 '-o~'I 

SECTION BB 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

L88t 
Revision Sheet No. 

4 . Concrete shall be Class JI except concrete meeting the requirements of ASTM C 418 
(4000 PS!) may be used in lieu of Class 11 concrete in precast units manufactured in 
plan ts which are under the Standard Operating Procedures for the inspection of precast 
drainage products. 

STRAIGHT CONCRETE ENDWALL 
SINGLE 84" PIPE 
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8:1 Batter 

H 

FL Elev. 

F 

.. I 
L_, 

~-. 
... ~· 

I 
I 

Varies f 9 11 Min. J 

A 

8 

c 

Loe. Ref. 

8:1 Batter 

H 

FL Elev. 

F 

Front Slope 

-; -------

' ... ft:r;_, -----
~· 

I 
I 

CORRtJBATEO METAL PIPE CONCRETE PIPE 

SECTION YY 

TABLE OF DIMENSIONS AND 

A 

8 

c 

QUANTITIES 

x x 
Shape Sand-Cement Bags On Upstream End 
To 45• Bevel I 3" At Top To 6" On Lower 
Sides J For Concrete And Metal Culverts Bars 

I /'-011 
~ 

y I I /'-011 
----1 r-c---=--

L 

Note: (I J For concrete and corrugated metal pipes. Concrete pipe shown. 

FOR 

( 2 J The top row of riprap bags shall be secured by pinning, using #4 reinforcing bars 
18 inches in length. as follows: 

(a J The end bags shall be secured using two bars per bag, one vertical and one diagonal as shown. 
I b J The next to last bag on each end shall be secured with two bars vertically. 
I c J Bags located over the pipe shall be secured by a bar which is driven diagonally except that for 

concrete pipe two bars shall be used for single bags above the pipe. 
Id J Intermediate bags shall be secured with a single bar. 

Bars shall be driven to one inch below the surface of the bag. 
The cost of furnishing and installing the bars shall be included in the cost of the riprap. 

FRONT ELEVATION 
ONE ENDWALL 

SIZE ONE PIPE CULVERTS TWO PIPE CULVERTS THREE PIPE CULVERTS FOUR PIPE CULVERTS 
OF H T A B c F x L 

RIPRAP CY 
PIPE CP CllP L 

18" 2•-3• r-o• 4 1-0• o•-o• o•-o• l'-9" 2'-IO" 8'-9" 1.2 1.2 11'-7" 
24" 2'-9" 2'-0" 2•-0• 2'-6" o•-o• l'-9" 3'-5" 10•-3• 2.4 2.5 13'-8" 
30• 3'-4" 2'-0" 2'-0" 3'-2" o•-o• l'-IO" 4'-3" 121-0• 3.3 3.4 16'-3" 
36" 3'-IO" 2•-0• 2 1-0• 3'-8" o•-o• l'-IO" 5 1-1• 13'-6" 4.0 4.2 18'-7" 
42• 4'-5" 3 1-0• 2'-0" 2•-0• 2•-4• /

1-11• 61-0• 15'-3" 6.4 6.7 21•-3• 

48" 41-11• 3 1-0• 2'-0" 2 1-0• 2'-IO" 1'-11• 6'-9" 16'-9" 7.7 8.1 23'-6" 
54• 5'-6" 3 1-0• 2'-0" 2 1-0• 3'-6" 2 1-0• 7'-8" 18'-6" 9.5 IO.I 261-2• 
60" 6 1-0• 3 1-0• 2 1-0• 2 1-0• 41-0• 2 1-0• 8 1-6" 201-0• 11.0 11.7 281-6" 
66" 6'-7" 3 1-0• 2 1-0• 2 1-0• 4'-8" 2 1-1• 9'-3" 21•-9• 13.2 14.I 311-0• 
72" 71-1• 3 1-0• 2 1-0• 2 1-0• 5 1-2• 2•-1• I0'-0" 23'-3" 15.0 16.0 33'-3" 
78" 7'-8" 3 1-0• 2'-0" 2 1-0• 5'-IO" 2 1-2• I0'-9" 251-0• 17.5 18.7 35'-9" 

84" 8 1-2• 3 1-0• 2 1-0• 2 1-0• 6'-4" 2•-2• 11'-8" 261-6" 19.5 20.9 381-2• 

GENERAL NOTES 

I. Straight sand-cement endwalls are intended for use outside the clear zone. 

RIPRAP CY 
CP CllP 

1.5 1.6 
3.0 3.2 
4.2 4.5 
5.2 5.7 
8.3 8.9 

IO.O I0.8 
12.4 13.5 
14.4 15.8 
17.2 18.9 
19.4 21.4 

22.6 25.0 

25.3 28./ 

L 
RIPRAP CY 

L 
RIPRAP CY 

CP CMP ro CMP 
14'-5" 1.8 1.9 17'-3" 2.1 2.3 
171-1• 3.7 4.0 20'-6" 4.3 4.7 
20'-6" 5.1 5.5 24'-9" 6.0 6.5 
23'-8" 6.3 6.9 28'-9" 7.4 8.2 
27'-3" I0.2 11.2 33'-3" 12.3 13.4 
30'-3" 12.3 13.5 37•-o• 14.5 16.2 
33'-IO" 15.3 17.0 41'-6" 18.2 20.4 
37•-o• 17.8 19.8 45'-6" 21.I 23.8 
40'-3" 21.2 23.7 49'-6" 25./ 28.5 
43'-3" 23.9 26.8 53'-3" 28.3 32.3 
46'-6" 27.8 31.3 57'-3" 32.9 37.6 
49'-IO" 31.I 35.2 611-6" 36.9 42.4 
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2'- 6 " Place On Top side 
For Bottom Gr ote 
Unit Only 

SIDE VIEW 

Weld 

Grate Bar s 

Cr oss Bar 

L 
TOP VIEW 

GRATE TYPE NO. 1 

Pipe Size 
Grote 

Grate LB. Bors Reqd. 

15" 2 28.93 

Bors t o be evenly spaced across dimension 'D'. 
Al/bars Yz" x 2 ". 

SIDE VIEW 

Grote Bars 

Place On 
Topside For 
Bottom Grate 
Unit Only 

1{6" Chain (Approx. 16 
Links) & 1 Cold Shu t. 

SECTION AA 

ri' Or 1!/z" 

Adjacen t Grates 

Cross Bar Use Two Chains If Needed~LI~D~ 
For Security Purpose <>--~-

TOP VIEW 
GRATE TYPE N0.2 

Pipe Size 
Gr ate 

Bor s Reqd. Grate LB. 

18" 3 33.69 

24 " 4 43.63 

30 " 5 53.55 

Bars t o be evenly spaced across dimension 'D '. 
Al/ bars Yz " x 2". 

TOP VIEW 

GRATE, SEAT, 
WELD & CHAIN DETAIL 

Location Reference 
A 

Bar C 

Bar C (Top) 

Bors V 
<Side & 

s::i 

I: 3 ' 

16" 20 " ·I· 

Bors V 
1' Std. Spcg. 
W - Bends) 

SECTION BB 
A 

TOP VIEW 

TABLE OF DIMENSIONS AND 

4 Bor s F 
6 " Spcg. 

QUANTITIES 

\.0 

.:+-
s::i 

Slope 
Pipe Size A B 

'(;lass I Cone Reinf. Stee1 Number Of Grates Reqd. Total 151ope Transition 
D (C YJ (Lbs. ) Type No. 1 Tvoe No. 2 Grote Wt. (Lbs. J Sodding (SYJ Offse t L 

15" 5.67' 2 .38' 0 .85 56 2 0 57.86 15 4 .2' 42 ' 
] :4 18" 6.67' 1.875 ' 1. 01 73 0 3 101.08 16 4 .8 ' 48' 

24 11 8.67' 1.875 ' 1.65 97 0 4 174.52 19 5.8 ' 5 8 ' 
30" 10.67' 1.8 75 ' 2 .33 129 0 5 267.75 21 6.9 ' 69' 

GENERAL NOTES 
1. This end wall is to be used only m the cl ear zone for the drainage of medians and o ther areas having low design velocities 

and negligible debris. 

2 . Reinforcing s tee/: All bars ore size # 4 . Sp acings shown are c enter to cen ter. Laps to be 12" minimum. Clearance is 
2 11 except as no ted. 
Square welded wire fabric <two cages max. J having an equivalent cross sectional area W. 20 sq. in.) 
may be subs tituted for bar reinforcemen t. 

3. Gra tes shall be ASTM A242/A242M, A572/A572 M or ASTM A5888/A588M, Grade 50 steel. When "Alt. G" gra tes are 
specified in the plans, grates shollbe gal vanized in accordance with Section 962 and 425.3.2 of the Standard Specifications. 

4. Endwall to be paid fo r under the con tract unit price for U - Endwall, £ ach. Payment shall include cost of concrete, rein for cing 
s teel, grate, and accessor ies. Quanti t ies shown or e for estim a t ing purposes only. 

5 . Sod slopes 5 ' each side and abo ve endwoll. Sodding to be paid for under contract unit pric e for Performance Turf, SY. 

6. Pre casting of this endwall will be permitted. Precost units shall conform to the dimensions shown or in accordance with 
appro ved shop drawings. Reques t for shop drawing approvalshallbe directed to the State Drainage Engineer. Use Index No . 201 
for opening and gr ou ting details. 

7. Concrete meeting the requirements of ASTM C 478 (4, 000 P.S. f .) may be used in lieu o f Clas s I Concrete f or p r ecost units 
manufactured in plants which ore under the Standard Operating Proc edures for the inspection of p r ecast dr ainage products. 

Bar HJ 
<As Reqd.J 

Bar H2 

END VIEW 

Q) 

-~ 
-.j .._-----....-· 
{g 
g 111>--------ri 

~ 

t 
-<:: .2 

----------< (J ~ 
~ C) 
c::i ltl 

FRONT SLOPE 
TRANSITION AT ENDWALL 

1--------------2_oo_a_F_D_O_T_D_e_s"""ig._n_S_ta_n_d_a_rd_s ____________ -t ~!~n sheet No. 

U-TYPE CONCRETE ENDWALLS WITH GRATES 1'01 ~~dex ~o~f 1 
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w 

Y Baffle r B 

Construction Joint 

Permitted _l_h_J;:J::E:::4::'.e1.,.j 
X Baffle 

{ 

Pipe Size 

D Area 
Sq. Ff. 

15" 1.23 
18" 1.77 
24" 3.14 

3011 4.91 

X Baffle 

ENO VIEW 

Bors V 

~ SECTION AA 

L 

p 

B c 

PLAN 

O/llENS/ONAL DETAILS 

Bars H 

ALL PIPE SIZES 

s 

SIDE VIEW ANO BACKWALL SECTION 

REINFORCING DETAIL 

DlllENS/ONS AND a.JANT"IES FOR ONE U-ENDWALL 
X Baffle Y Baffle Reinf. Steel 

L H w s B c p Q R Bar U Bar N 

5'-9" 2'-3/," 3'-7" 2'-3" l'-3 11 2'-3' 4" 4" 4" 2 #4 I #4 
61-611 2'-5" 3'-10" 2 1-611 

/
1-6 11 2 1-6 11 4" 4" S" 3 #4 2 #4 

8'-011 2'-8" 4'-4 11 3'-0" 2'-0" 3'-0 11 S" S" 6" 4 #4 3 #4 

9'-6" 2'-11" 4'-10 3'-6' 2' -6 111 3' -611 S" 5" 7" 4 #4 4 #4 

WffH BAFFLES 

Class I Reinf. 
Concrete Steel 
Cu. Yd. Lbs. 

1.61 72 
1.89 86 
2.52 108 

3.34 131 

L 

3 1-011 

ENO VIEW SECTION AA 

L 10" 

PLAN 

O/llENS/ONAL DETAILS 

Bars H 

ALL PIPE SIZES 
SIDE VIEW ANO BACKWALL SECTION 

REINFORCING DETAIL 

DlllENSJONS AND a.JANT"IES FOR ONE U-ENDWAU 
Plpe Size Closs I Re inf. 

Area Concrete Steel 

D Sq. Ff. L H w Cu. Yd. Lbs. 

15" 1.23 3'-311 I'- 7-iH 3'-7 11 0.89 39 

18" 1.77 3'-9" I'- IOJH 3'-10" I.OS 43 

2411 
3.14 4'-911 2'-4~H 4'-4" 1.40 55 

30" 4.91 5'-9" 2'-10/a 4'-10" I.BB 64 

WffHaJT BAFFLES 

Loe. Ref. 

GENERAL NOTES 

I. Baffles to be constructed only when called for In plans. 

2. When steel grating is required on endwall see Sheet 3 of 3 for details. 

3. Alf reinforcing No. 4 bars with 2" clearance except as noted. 

4. All angles, channels and bars shall be ASTM A242/A242M, A57VA572U or A588/A588M Grode 50 
steel. When deslgnoted Alternate G in the plans golvanlze ln accordance wlth Section 962 
and 425-3.2 of the Standard Specifications. 

5. Channel section C 3 x 6 may be substituted for C 4 x 5.4 channel. 

6. Precastlng of this endwalf will be permitted. Precast units shalf conform to the dimensions 
shown or in accordance with approved shop drawings. Request for shop drawing approval shall 
be dlrected to the Stote Drolnage Englneer. Use Index No. 201 for openlng and grouting detaUs. 

7. Concrete meeting the requirements of ASTM C-418 < 4fXXJ psi J may be used In lieu of Class I 
concrete in precast units manufactured in plants which are under the Standard Operating 
Procedures for the lnspection of precast drainage products. 

8. Sodding shalf be in accordance with Index No. 281, and paid for under the contract unit price 
for Performance Turf, SY. 

9. Endwall to be paid for under the contract unit price for U-Endwall, Each. Payment shall Include 
cost of concrete, reinforcing steel, and when called for in the plans, steel grating, baffles 

ENOWALLS FOR 112 SIJJPES 
ond occessorles. Quantities shown are for estimating purposes only. 
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Bars V 

BENDING DINHWI 

=-

lU 

- I 

I 

lJ 

I 

I 

lJ 

> 
18" 

=- I M 
I • / • 

r r 
Bars V V Bars H ____.. 

~ 

~ 
18" ~ 

I "' 
/ I 

Bars V :-- Bars H ---

18" 

I M 
I - I 

' 
Bars V L--------" Bars H / 

18 11 ~ 

~ - ~ 

' BarsV~ Bars H/ 

Bars V 
15" AND 1811 PIPE 

24" AND 30" PIPE Bars V 

/r3 SWPES 

I 
Bars V 

D 18 11 PIPE 1511 AN 

I 
2411 AN D 30" PIPE Bars V 

114 SWPES 

I 
Bars V ~ 

15" AND 18" PIPE 

I 
24" AND 30" PIPE Bars V 

1116 SWPES 
SIDE VIEWS ANO BACKWALL SECTIONS 

REINFORCING DETAILS 

Bars H 

Bars H 

Bars H 

Bars H 

Rate 
Of 

Slope 

/'3 

Bars H 
, , 4 

I' 6 

Bars H 

w 

B 

ENO VIEW 

A 

L 
B 

L 

c 

~ Y Baffle 
Bars N 

"' Bars M 
Q 

_,. 
4" ., 

SECTION AA 

L 

p 

c s 

PLAN 

0/1/ENS/ONAL DETAILS 

DlllENSIONS ANO aJANTITIES FOR ONE U-ENOWALL 
Pipe Size Baffle Locations Concrete Re inf. 

Area r When Required J Class I Steel 

D Sq. Ft. L H w s 8 c Cu. Yd. Lbs. 

15" 1.23 5 -3" l'-9" 3'-7" I -9" l'-9 11 l'-9" 1.19 51 

IB" 1.71 61-0 11 2'-0" 3'-10 11
1 2'-0 11 2'-0 11 2'-0 11 1.42. 56 

24" 3.14 71-611 2 1-6 11 4'-4" 2'-6" 2'-6 11 2'-6" 1.94 71 
30" 4.91 9'-0" 3'-0 11 4'-10 11 3'-0 11 3'-0 11 3'-0" 2.54 96 
15" 1.23 7'-4 11 /'-10" 3'-7" 2'-6" 2 1-6 11 2'-4" 1.54 64 

18" 1.71 8'-4" 2'-1 11 3'-10 11 2'-10" 2'-10 11 2 1-8 11 1.84 71 
24" 3.14 10'-4" 2'-7" 4'-4" 3 1-6 11 3'-6" 3'-4 11 2.53 92 
30" 4.91 12'-4 11 3'-1 11 4'-10 11 4'-2" 4'-2" 4'-0" 3.34 124 

15" 1.23 11'-6" I' -II" 3'-7 11 3'-10' 3'-10" 3'-10" 2.19 89 

18" 1.71 13'-0" 2'-2 11 3'-10' 4'-4" 4'-4" 4'-4 11 2.63 103 

24" 3.14 161-0 11 2'-8" 4'-4 11 5'-4 11 5'-4 11 5'-4 11 3.59 143 

30" 4.91 19'-0" 3'-2" 4'-10 6 1-4 11 6'-4" 61-4 11 4.81 /BO 

DlllENS/ONS ANO <VANT/TIES FOR BAFFl£S 
Pipe X Baffle Concrete Re inf. 
Size p Q R Y Baffle Reinf. Steel Class I Steel 

D Width Height Length Bar M Bar N Cu. Yd. Lbs. 

15 11 4" 4" 4" 2-#4 /-#4 4 

18" 4" 4" 5" 3-#4 2-#4 B 
24" 5" 5" 6" 4-#4 3-#4 0.10 12 
30" 5" 5" 7" 4-#4 4-#4 16 

Loe. Ref. 

10" 

3 1-011 

ENDWAt t S WffH ANO WffHaJT BAFFLES FOR 113.1'4 ANO 116 SUJPES 
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-?:} / oJA 
1

/--- < Of C4 X S.4 

s_,_~_·-,_~Ttf/~'----'11 ~ 

Pipe 

p 

ELEVATION 

ANCHOR BOLT DETAIL 

END VIEW 

ID/NT/NG FOR STEEL BRA TE 

STEEL GRATING USE CRITERIA 
I. Grates to be used on pipe culvert endwofls located within the designated 

clear zone. Positlve debris control shall be provided at all upgradlent openings. 
Grates shall not be used unless one or more of the fo/lowlng conditlons exist : 

A. Drainage area to culvert consists of median or infield areas or 
areas where debris and/or dn"ft is negligible. 

B. Runoff to oufvert Is by sheet flow or In such Ill defined channels 
that debris transport is not considered a major problem. 

C. Runoff to culvert is mlnor except on an infrequent bosls 
( 10 to 15 year frequency); for example a drofnage basfn In 
flat sandy terrain with normally low ground water table. 

D. Areas where culvert blockage with resultant backwater would nat 
serlously offect roadway embankment, trafflc operotlon or 
upland property. 

2. Steel grating to be used only where called for In plans. 

Rate Si"ze 
Of Pipe 

Slope " 0 " 

IS" 
/:6 18" 

24" 

JO" 

IS" 

1:4 18" 

24" 

JO" 

IS" 

,,J 18" 

24" 

JO" 

rfOfC4x5.4 rotC4x5.4f 
L 

I < Hole 

IM~'· _,__~__,_~_,__ 

C4 ""'.; 5.4;:;:1o! LJ!!oi lo! LJ! ii 

SECTION AA 

Bar 2 11 x f' :WH Dia. Holes 

rs p 

BAR TO BAR WELD 

Bars 2" xi~ Q 

PLAN 
•u Dia. Holes 

i 2 2" x iuBar 

C4 x 5.4 

CHANNEL TO ANGLE WELD SECTION BB BAR TO CHANNEL WELD 

STEEL GRATE 

TABLE OF DIMENSIONS ANO <VANT/TIES FDR ONE GRATE 
2 Each Bars Ci 3.4 lbs.IL.F. 

G 
L W-4" Lbs. 

2' -Bi 9'-3" 3'-3" BS 

2' -Iii 10'-3" 3'-6" 94 

3' -Sp 13'-3" 4'-011 111 

J' -11/ 16'-3" 4'-6" 141 

2' -Bf" 61-3" 3'-3" 65 

2' -Iii 7'-3" 3'-6" 7J 
3' -st.· 9'-3" 4'-0" 90 

3' -Iii 11'-3" 4'-6" /(J1 

2'-8f 4'-3" 3'-3" SI 

2' -Iii 5'-3" 3'-611 60 

J' -S; 6'-3" 4'-0" 70 

3' -Iii B'-3" 4'-6" l!1 

r X J Channels l.il 5.4 lbs./L.F. 
2 Angles l.il 

Total 3.62 lbs./L.F. 
Wefght 

IX! F Lbs. p Lbs. Lbs. 

8 2' -6~· Ill 7'-4 11 
SJ 249 

9 2' -•fr /J1 B'-4" 62 292 

12 3' -3~
11 

2/S ll'-4 11 82 414 

IS 3'-9' J/O 14'-4" 104 55S 

s 2'-6'" 70 4'-411 J2 151 

6 2'-9t• 92 S'-4" J9 204 

8 3' -3·· 144 7'-4" SJ 21f1 

10 3' -9!" 2f)5 9'-4" 68 J8/ 

J 2' -6·- 42 2'-4" 11 110 

4 2' -•fr 61 3'-4" 24 /4S 

s 3' -3·· 90 4'-4" JI 191 

7 J' -9fr /4S 6'-4" 46 Z18 
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L 

#4 Bors 
D4 C.f'-6" 

~Bars 
BJ (j l'-6" 

nM Al 

~~~~~~~~~~~~~~#4~B~ar~s~A~
3

~~~1·~-6~"~~1~ 
Bars~:a;.~6" 

k 
E 

Fence Type B 
When Called For.. 
In Plans 

Slope fl= I 
(Typical) 

lJ 

~Bars 
D4 Ci l'-6" 

l 

Fill Slope 
Vories 

~ Bors B3 c. 

Pipe 
Size 
30" 

36" 

42." 

48" 

54 11 

60" 

66" 

72" 

Size 
I No. 

4 

5 

5 

5 

5 

6 

6 

6 

A, 
Spacing 
I Ft. -In. J 

0-9! 

1-0 

0-11 

o-9.J 
0-8-J. 
0-10 

O-Bi 

0-7-J. 

• ~In B~a: Of Slab 

PLAN 

SECTION BB 

n 

k 

B 
,. _j 

~ Bors D1 Ci l'-0" ( N.S.) 
~ Bars o5 c. l'-0" ( F.S.) 

Note: BorsC4 & C5 ( N.S. & F.S.) 
equivalent In size to C3 
(cut and bend as requi"red) 

~1 - 1'-

• -

~ 

,_ ~ "' 
~ I~ ,,) 

~ 

"' 

I .. 

I> #., Bors B Ci I' -6" 
i,,.-Construction Joint 

-~ ~ 

Bars c3 ( F.S. J' . . 
I " 

I/ 

:C4 ' 145° 4S''/!._ 1' 

#4 Bors B c. I' -6" 

' • • Pipe Size 
' ' ' ' . . • ~ ' 

'Bors c2 I 'Bors Ar -Bars Ola. Area 
In. S.F. 

a, 
(j l'-6" 

30 4.91 
36 7.07 

SECTION DD 
42 9.62 
48 12..57 
54 15.90 
60 13.63 
66 23.76 
72 28.27 r 

#4 Bars o2 ~ l'-6" l 
0 

lcJ='\=ilt':'~~~c:t~:lt::::';;:l;::Ba~r~•tB~
1

~~~1~·-~5l•~"lt-Y1" 

VIEW AA 

--+++-_j 

Sand - Cement Riprap 

PERSPECTNE 

Layer Of Plastic Filter Fabric 
(Cost To Be Included In Contract Uni"t Prlce For Ri"prop) 

SECTION EE 

a ruax. J 

refs J 
w 

59 9-0 
85 10-5 
115 11-10 

151 13-3 
191 14-8 

236 16-1 
285 11-3 
339 18-6 

Dimensions Concrete Re inf. Sarni 

Ft. - In. lnohes C/assI Steel Cement 

C.Y. Lbs. Rlprap 
H L a b c d e f fl m n p 8 t k .Y.< Nam. 

6-3 10-8 4-7 6-1 3-4 /-4 1-2 2-6 3-0 1-11 6 7 7 3 6.72. 736 10.6 
7-3 12.-4 5-3 7-1 3-10 1-7 1-3 3-0 3-6 2-3 7 8 8 3 10.34 1,072 13.6 
8-0 14-0 6-0 8-0 4-5 1-9 1-6 3-0 3-11 2-6 8 9 8 4 14.82. 1,42.9 11.5 
9-0 15-8 6-9 8-11 4-11 2-0 1-7 3-0 4-5 2-10 9 10 8 4 20.36 2,000 22.1 
9-9 11-4 7-4 10-0 5-5 2-2 1-10 3-0 4-11 3-0 10 10 8 4 27.19 2,659 27.2 
10-9 19-0 8-0 11-0 5-11 2-5 1-11 3-0 5-4 3-4 II II 8 6 34.49 3,552 32.5 
11-6 20-6 8-8 11-10 6-5 2-7 2-1 3-0 5-9 3-7 12 12 8 6 42.82 4,412. 38.3 

12-3 22-0 9-3 12-9 6-11 2-9 2-3 3-0 6-2 3-9 12 12 8 6 50.68 5,42.6 44.5 

GENERAL NOTES 
I. U-type concrete endwall energy dlsslpotors ore Intended for use outside the clear zone. 

2. Chamfer all exposed edges f". 
3. Concrete meeting the requirements of ASTM C418 r 4000 psi J may be used In lleu of Closs I Concrete 

in precast items manufactured in plants which are under the Standard Operating Procedures for the 
i"nspection of precast drai"nage products. 

BARS 4. Reinforcing steel shall have 2." min. cover. 
A, C1 C2 C3 

Size Spacing Size Spacing Size Spacing Size Spacing 
(No.) I Ft. -In. I No. I Ft. -In. J I No., I Ft. -In. I No •. I Ft. -In. 

4 1-6 5 0-11 4 0-9i 5 0-5.J 

4 1-6 5 0-10 5 1-0 5 0-5 

4 1-6 6 1-1 5 0-11 6 0-6i 

4 1-0 6 1-0 5 o-9l 6 0-6 

4 0-10 7 1-1 5 0-Bj 7 0-6i 

5 1-1 7 1-0 6 0-10 7 0-6 

5 0-11~ 7 0-11 6 0-8~ 7 0-5.J 

5 0-10 7 0-10 6 0-7.J 7 0-5 

DJ 
Size Spacing 

I No. J I Ft. -In. 
4 o-9.J 
5 1-0 

5 0-11 

5 o-g.J 
5 0-8-J. 

6 0-10 

6 0-8-J. 

6 0-7-J. 

D 5 4" 
U4 e-4" 

[I 
,_I ____ _ 

, W-4" 

o, m-4" 
D3, c_l' 12" cy~ 

Bars c3 , D1 I . "' 
D3 • 04& D5 

9 • 
°" IO Bar c2 

Note : All bar dlmenslons ore out to out. 

BENO/NB 0/"8RAll 

~ 

~~ 
.., -. .... 
~· . "' 
"' 

5. Endwa/I to be pald for under the contract unit pri"ce for Closs I Concrete ( Endwa/ls ), CY and Relnforclng 
Steel (Roadway), LB. Rlprap to be paid for under the contract unlt prlce for Rlprap (Sand-Cement) 
r Roadway J, CY. Cost of plastic filter fabric to be included in the contract unit price for riprop. 

6. Fencing, when called for ln the plans, to be paid for under the contract uni"t pri"ce for Fencing, Type B, 
lF. See Index No. 802. for detolls of Type B fencing. 
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Loe. Ref. Loe. Ref 

G 

Front Slope Front Slope 

Steel Tie Bar:. 

_L 
4" r 

=19" 
L_ _____ I LI SECTION RR 

6" I D I 6" 
J 

JO" D + 11-0 11 10 11 Length of Culvert 
9" 

FRONT ELEVATION I 1~1-1- Steel Tie Bar f------,1----t R 
~-' __ I __ 

I 

PLAN 

CONCRETE ENDWALL WITH U-TYPE WINGS FOR PIPE CULVERTS 

Opening 

D 
Area 

Sq.Ft. 

12 11 0.8 
15 11 1.2 
18 11 1.8 
24 11 3.1 
30 11 4.9 
36" 7.1 
42" 9.6 
48" 12.6 

TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES 
PIPE CULVERT ENDWALLS WITH U - TYPE WINGS 

DIMENSIONS QUANTITIES IN ONE ENGWALL 

Wall Footing Total Cu. Yds. Concrete, Closs I 
Steel 

G H K F J 
Cone. Pipe C.M. Pipe C.I. Pipe Tie Bars 
Inlet Outlet Inlet Outlet Inlet Outlet 

3 1-8 11 2 1-0 11 11-0 11 11-3 11 2 1-2 11 0.48 0.55 0.49 0.51 0.49 0.51 none 
3 1 -11 11 2 1-3 11 l'-5" l'-3 11 2'-7 11 0.59 0.61 0.62 0.70 0.61 0.70 none 
41-2 11 2 1-6 11 I' -9" l'-3 11 2 1 -11 11 0.70 0.79 0.74 0.82 0.74 0.82 none 
41-8 11 3 1-0 11 2 1-6 11 11-6 11 3 1-8 11 !.Of I.II !.06 1.16 !.06 1.16 2 _#5 Bars x 2 1-0 11 

5 1-2 11 3 1-6 11 3 1-3 11 11-6 11 41-5 11 1.33 1.44 1.41 1.51 1.40 1.51 2 _#6 Bars x 2 1-0 11 

5 1-8 11 4 1-0 11 4'-0" l'-9" 5 1-2" 1.73 1.85 1.84 1.96 1.82 1.94 2 -'11=6 Bars x 2 1-6" 
61-2 11 4 1-6 11 4'-9 11 2'-0 11 5 1 -11 11 2.19 2.32 2.32 2.45 2 _#5 Bars x 2 1-6 11 

61-8 11 5 1-0 11 5 1-6 11 2 1-0 11 6 1-8 11 2.64 2.78 2.81 2.95 2 _#5 Bars x 3 1-0 11 

FRONT ELEVATION SECTION NN 

Length of Culvert fl,--

N 

-~ 

PLAN 

CONCRETE ENDWALL WITH 45° WINGS FOR PIPE CULVERTS 

Opening 

TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES 
PIPE CULVERT ENDWALLS WITH 45• WINGS 
DIMENSIONS QUANTITIES IN ONE ENGWALL 

Wall Footin Concrete, Class I 
Area Tata! Cu. Yds. Steel Tie Bars 

D 
Sq.Ft. 

H G L M F 
Cane. Pipe C.M. Pipe C.I. Pipe 

/8 11 1.8 2 1-6 11 3 1-10 11 l'-2" /'-7" /
1-3 11 0.74 0.77 0.77 none 

24 11 3.1 3 1-0 11 4'-4 11 l'-5" 2 1
-/

11 
/

1-4 11 !.Of !.06 !.06 2 _#6 Bars x 2 1-0 11 

30 11 4.9 3 1-6 11 4 1 -10 11 
/

1-9 11 2 1-5 11 /'-6" 1.32 1.40 1.39 2 _#6 Bars x 2 1-0 11 

36 11 7.1 41-0 11 5 1-4 11 2 1-0 11 2 1 -11 11 
/

1 -8 11 1.72 1.83 1.82 2 _#5 Bars x 2 1-6 11 

42 11 9.6 4 1-6 11 5 1 -10 11 2 1-3 11 3 1-6 11 2 1-0 11 2.34 2.47 2 _#5 Bars x 2 1-6 11 

48" 12.6 5 1-0 11 6 1-4 11 2 1-6 11 4 1-0 11 2 1-0 11 2.74 2.90 2 _'IF6 Bars x 2 1-6 11 

15 11 1.2 2'-3 11 3 1-7 11 
/

1-0 11 
/

1-3 11 
/

1-3 11 0.56 0.59 0.59 none 

GENERAL NOTES 
I. Winged concrete endwa/ls are intended for use outside the clear zone. 

2.. Chamfer all exposed edges ~"-

3. Concrete meeting the requirements of ASTM C-418 ( 4000 psi J may be used in lieu of Class I concrete in 
precast units manufactured In plants which are under the Standard Operating Procedures for the Inspection 
of precost drainage products. 

4. Endwa/I to be paid for under the contract unit price for Class I Concrete. 

5. Sodding to be In accordance with Index No. 281, and paid for under the contract unit price for Performance Turf, SY. 
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y 

ISOMETRIC 

SECTION AA 

1

12" I 

SECTION CC 

SECTION BB 

SECTION DO 

Fill Slope 

~g=ic::c:im::::I::I~~~ 
~ 

Place Plastic Filter Fabric 
Type D-4 (See Index Na. 199 J 
Around And Below Sand-Cement 
Riprap. Cost Of Fabric Ta 
Be Included In Cost Of 
Sand-Cement Riprap 

SECTION EE 

DETAIL FOR SINGLE PIPE CULVERT 
Nate: Far multiple pipe culvert spacing between pipe centers·X 

,.,.,._ 
OTO. x 

15" 2'-7" 
18" 2'-10" 
24 3'-5" 
30 11 4'-3 11 

36 5'-1" 
42" 6'-0" 
48" 6'-9" 
54" 7'-8" 
60" 8'-6 11 

ISOMETRIC 

S'pali Rf so x I-

11" 13" 2 1-6 11 61-611 

21" 15 '-in" 7 -6" 
28" 20" ,._, .. 9 -3" 
35" 24" 4 1-fl 11 fl'-0" 

" 29" 4'-9" 121-9 11 

49" 5'-6" 14'-

57 n·-•" '" -h" 

64" 43" 7'-1" 18'-3" 
71" 47" 7'-10 11 20'-0" 

Arch Span + 2' 

SECTION AA SECTION BB 

SECTION CC SECTION DD 

Fill Slope 

Location Referencer 
1911 

. . ~ 

rs~ 
Toe Of Slope 

~t--+--~~I'--+~~--~~ 

~ 24
11 

Place Plastic Filter Fabric 
Type D-4 <See Index No. 199) SECTION EE 
Around And Below Sand-Cement 
Riprap. Cost Of Fabric To 
Be Included In Cost Of 
Sand-Cement Riprap 

DETAll.S FOR SJN6LE METAL PIPE ARCH CULVERTS 
NOTE: For multiple metal pipe arch culvert spacing befween arch oenters=X 

DIMENSIONS AND <VANT/TIES FOR METAL PIPE ARCH CULVERTS 
Dlmensfons 

9-
,_ 

4-Aroh z 
9'-0" 11'-6" 14'-0 11 l'-7" 

10 -4" 13'-2" '"-'-n" l'-9" 
12 -8" 16'-/" , .. - ' " -
15 -0" 19 -0" 23'-0" ' - " 
f1 -6" 22 -3 ;.-1

1-011 ' - " 
20 -0" 25 -6 ,,._ ' -

' - 29 -2 ' - -
25'-4" 32 -5 39 -6" 2 -o 
:zr'-10 11 35 1-8 11 43'-6" 2'-0" 

Qxmtrty of Sand-Cement Rfprap Tn cu. Yds. for One Endwall 
For /12 SltJIJffB 

I-Arch 2-Aroh 3-Aroh 4-Aro 
1.0 1.5 2.0 2.5 
1.2 1.8 2.4 3.0 
1.7 "' " 4.1 
2.2 3.1 An 4.9 
2.9 4.1 5.3 6.5 
3.5 4.9 6.3 7.7 

6.1 7.8 9.5 
5.1 7.0 8.9 10.8 
5.9 8.1 10.3 12.5 

For 114 S/IJIJINI For 116 Smaes 
/-Arch 

1.5 
1.9 
2.6 
3.4 
4.5 
5.5 
6.9 
8.1 
9.5 

2-Arch ,_ 
4-Arch I-Arch 2-A 

,_ 14-

2.2 2.9 3.6 
2.7 3.5 4.3 
3.7 '" 5.9 
4.7 6.0 7.3 
6.1 77 9.3 
7.4 9.3 11.2 
9.2 11.5 13.8 

10.7 13.3 15.9 
12.4 15.3 18.2 

GENERAL NOTES 
I. U-Type Sand-Cement Endwal/s Are Intended For Use 

outside The Clear Zane. 

DIMENSIONS AND aJANTfflES FOR Ra/ND PIPE CULVERTS 
Of mens Tons 

1-Ploe 2-Ploe 3-Pioe -Ploes 1-Ploe 
7'-0" 9 -7" 12'-2" 14'-9" 1.2 
8 1-0 11 101-10 11 13'-8" 161-6 11 1.4 
10'-0' 13'-5" 16'-IO" 20'-3" 1.9 
121-0 11 16'-3" 20 1-6 11 24'-9" 2.5 
14'-0" 19'-I" 24'-2" 29'-3" 3.1 
16'-0" 22 -0'" 28'-0" 34'-0" 3.8 
18'-0" 24'-9" 31'-6" 38'-3" 4.5 
20'-0" Z1'-8" 35'-4" 43'-0" 5.3 
22'-0" 30'-6" 39'-0" 41'-6" 6.2 

Qxmtfty of Sand-Cement Rfprap Tn cu. Yds. for One Endwall 
For/'2 s~s For/'4 s~ For 116 51,...es 
P-Pioe -Ploes -Pioes I-Pipe -Pipe~ 3-Pipe -Ploes 1-Pioe -Pipes -Pipes -Pioes 

1.6 2.1 2.6 1.7 2.4 3.0 3.6 
2.0 2.6 3.1 2.1 2.9 3.7 4.4 
2.7 3.5 4.3 2.9 4.0 5.1 6.3 
3.6 4.8 5.9 3.8 5.4 7.0 8.6 
4.6 6.2 7.7 4.8 7.0 9.2 11.4 
5.8 7.7 9.7 6.0 8.8 11.7 14.5 
7.0 9.4 11.8 7.2 10.8 14.3 11.9 
8.3 11.3 14.2 8.5 12.9 11.3 21.7 
9.7 13.3 16.9 10.0 15.3 20.6 25.9 
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A 

Spigot On Inlet Section 
Bell On OUtlet Section 
r OUtlet Section Shown J 

Cylindri!I f For Straight F:e ____ 

c.:= ------ ------ - ------- ...:--- ----

I Optional Shape 7 
L~ 

I 

I 

I 

I 

'" 
J 

I 

s-1 T 

PLAN 
Loo. ;•f. =:i 

D 

Toe 

B 

T 

• Optional Shope Only 

T 

,~ 

~~~~~~~~~ 
h~----l~~~Toe Woll 

SECTION AA 
~2#4Bars 

Min. 

FLARED ENO SECTION 

Pipe j 
r Concrete Pipe Shown 

Flared 
End 

I 

I 

~~~ 
L _J _____ ~ 

SECTION CC 

REINFORCED CONCRETE JACKET DETAIL 

Le 
END VIEW 

E 

ST1W9HT Fl.ARE 

SECTION BB 

DIA. 

12" 
15" 
18" 
21" 
24" 
ZT" 
30" 

36 11 

42" 
48" 
54" 

60 11 

66" 
72" 

Any Wire Mesh Arrangement Which Provides 
0.126 Square Inches Of Steel Area Per Linear 
Foot Both Ways May Be Used; Provided The 
Wires Are Spaced A Minimum Of 2 11 And/Or 
A Maximum Of 6 11 On Centers. 

T 

2" 

2-4 
2i 
2; 

3" 
3:in 

3'" 
4" 

4fr 
5" 
5fr 
6" 
6/, 

7" 

""""' BEU RE/NF. WEIGHT 7llE WALL 

511111/1.F 
ar A 8 c D E ,. RI Rt!. Fl.AT (UJS. / h CU.SS ICXJNC 

Sl'CBOT Clll& I CY 
D.01 If; 4" 2'-0 11 4'-0;; 6'-0i 2'-0" 1911'; /Of; 9" 31; 530 12" 

0.01 2" 6" 2'-3" 3'-10 11 61
-/

11 2 1-6 11 24j 12/ II" 3fr 740 12 11 

0.01 2/, 9" 2'-3 11 3'-10 11 61
-/

11 3'-0" 29" !Si 12" 4" 990 15" 
0.01 2!, 9" 2'-11 11 3'-2" 61

-/
11 3'-6 11 3/i/ 16.J 13" 4" /2BO 15" 

0.01 2f 9f 3'-7t" 2 1-6 11 6'-W 41-0 11 33-ln /6jt 14" 4~R 1520 18" 

0.148 2~R 10JR 4'-0" 2'- I 6'- !fr 4'-6 11 36" !Bf" 14i' 4f 1930 18" 

0.148 3" l'-0" 41-6 11 I' - 7 H 6'- fl 5'-0" 37" 18/ 15" 5" 2190 21" 
0..148 3.f, l'-3" s'-3 11 2'-10 B'-1i 6'-0" 471/ 24~ 20" 5fr 4100 21" 

0..148 3.J l'-9" 5'-3" 2'-11" 8'-2 11 61-6 11 53' zr, 22" 5fr 5380 24 11 

0.148 4-JH 2'-0 11 6'-0" 2'-2 11 8'-2 11 7'-0 11 56 28J" 22." s;" 6550 24 11 

0.174 4j" 2'-3 11 5'-511 2'-11 11 8 1-4 11 71-6 11 65 , .. 33,f" 24" 6,r 8040 24 11 

0.!14 5" 2 1-6 11 5'-0" 3'-3" 8 1-3 11 8 1-0 11 72 36f 24" 6? 8750 24" 

0.174 5/; 2'-0" 61-6 11 l'-9" 8 1-3 11 8 1-6 11 72" 36/ 24" 7-4 10630 24" 
0.174 6" 2'-0" 6'-6 11 f'-9" 8'-3 11 91-011 77.Ji." 38~# 24" 7;· 12520 24" 

GENERAL NOTES 
I. Flared end sections shall conform to the requirements of ASTM C76 with the exception that dimensions and reinforcement 

shall be as prescribed in the table above. Circumferential reinforcement may consist of either one cage or two cages of steel. 
Compresst"ve strength of concrete shall be 4000 psi. Shop drawt"ngs for flared end sectt"ons havt"ng dt"mensions other than 
above must be submitted for approval to the State Drainage Engineer. 

2. Connections between the flared end section and the pipe culvert may be any of the following types unless otherwise 
shown on the plans. 

a. Joints meeting the requirements of Section 941-1.5 of the Standard Specifications (0-Rlng Gasket). 
Flared end section joint dimensions and tolerances shall be ldentloal or compatible to those used In 
the pipe culvert joint. When pipe culvert and flared end section manufacturers are different, the 
compatibility of Joint designs shall be certified to by the manufacturer of the flared end sections • 

b. Joints sealed with preformed plastic gaskets. 

The gaskets shall meet the requirements of Section 942-2 of the Standard Speci"fi"cotions and the minimum 
sizes for gaskets shall be as that specified for equivalent sizes of elllptlcal pipe. 

c. Rei"nforced concrete Jackets, as detailed on thi"s drawing. 
Cost of the reinforced concrete Jacket to be i"ncluded in the contract unit price for the flared end section. 
When non-coated corrugated metal pipe Is called for In the plans, the pipe shall be bituminous coated In the 
jacketed area as specified on Index No. 280. Bituminous coating to be included in the contract unit price 
for the pipe culvert. Concrete Jacket shall be as specified on Index No. 280. Cost of concrete and rei"nforcement 
shall be Included In the contract unit price for the pipe culvert. 

3. Toe walls shall be constructed when shown on the plans or at locations designated by the Engineer. Toe walls are to be 
cast-i"n-place wi"th Class I Concrete and poi"d for under the contract unit price for Class I Concrete (Miscellaneous), CY. 
Reinforcing steel to be Included In cost of toe wall. 

4. On skewed pipe culverts the flared end sections shall be placed in line with the pipe culvert. Side slopes shall 
be warped as required to flt the flared end sections. 

5. Flared End Section to be paid for under the contract unit price for Flared End Section r Concrete J, Each. Sodding 
shall be in accordance with Index No. 281, and poi"d for under the contract unit price for Performance Turf, SY. 

DESIGN NOTES 

.06 

.01 

.II 

.12 
.17 

.19 
.. 24 

.29 

.36 
..39 
.42 
.44 
.47 
.50 

I. Flared end sections are Intended for use outside the clear zone on median drain and cross drain Installation, except that flared 
end sections for pipe sizes 12" and 15 11 are permitted within the clear zone. When the slope Intersection permits, 12" and 15 11 flared 
end sections may be located with the culvert opening as close as 8 1 beyond the outside edge of the shoulder. 

Flared end sections are not Intended for side drain lnstallatlons. 

2. Reinforced concrete jackets shall be used at al/ locations where high velocities and/or highly erosive soils may cause 
di"s}oi"ntlng. These locations are to be shown on the plans. 

3. Toe walls shall be used whenever the anticipated velocity of discharge and soil type are such that erosive action would occur. 
Toe walls are not required where ditch pavement is provided, except when disjointing would occur if the ditch pavement should 
fail. 
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DIMENSIONS ANO OOANTITIES 
M 5~" CONCRETE SLAB f CY J ~ SODDING (SQ. YDS. I 

A G Quad. Single Double Triple Quad. Single Double Triple Quad. 
Ill See General Note No. 3. D x B c E F H• Single Double Trin/e N 

Pine Pine Pine Pine Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe See Sheet 5 Of 6 For 3" Slab Quantities 

(5" 2 -7" 1.92' 2.18' 4.10' 2.06 5 1.22 2.9 4.63' 7.21' ' 12.31' ""' 0.38 0.58 n n °' 24 
(8" 2 -10" UJ1 2.74' 4.71' 2.56 6 1.41 7 ,, 4.92' 7.75' 10.58' 13.42' ' .,, n n n- ' 7i • Values shown for estimating pipe quantities and are for 
24" 3 1-511 2.06' 3.85' 5.91' 3.56 7' 1.73' 7 ,, ' ' " ' '" ' 15.75' ' ' n "-" n 

' '° ' "" i"nformation only. 
30" 4'-3" 2.15' 4.95' 7.10' 4.56' 8' 2..00' 3.4' 6.08' ' /4.<D' 18.83' ' 0.66 /.09 ' 31 
36" s•-r 2..25' 6.08' 8.33' 5.56' 9 2.24 3.4' <.OT' ' '° ... 21.92' ' O<D .. 

J,2 42" 6 1-011 2.34' 7.2( 9.55' 6.56' 10' 2.45 , ,, 7 ' ' '" ' ' ' ' " Slope 
48" 6 1-9 11 2.43' 8.33' 10.76' 7.56' J(' 2..65' 3.4' 7.83' ' 21.33' 28.08: ' 2.04 39 
54" 7'-8" 2..52' 9.44' (/.96 8.56' 12' 2.83 3.4' D ' ' '"' 7' ' 0 

60" 8'-6" 2.62' IO.S6' 13.18' 9.56 14' 3.00' 4.4' 9.00' ' 26.00' 34.SO' ' I.SI 2.89 < 45 
66" 9'-2" 2.71' H.68 14.39 (0.56 15' 3.18 4.4' 9.S8' ' Zl.92' 31.08' ' 7 9<; r" 
72" 10'-0" 2.80' 19. IS.60' 11.56 16' 3.30 4.4' '" "' ' 7n '" '" ' ' 7 

" "" ·- ., 

(5" 2'-7" 2.Zl' 4.09' 6.36' 4.03' 8 1.22' 4.0' 
.,,, ,.,, 0 ' '" ,,, '-· n "' 

n 

"" 
.. 

(8" 2'-10" 2.36' S.12' 7.48' S.03' 9 1.41' , "' , ' 7 7<' •n <D' '7 ' '°'' r r 

' " ' 
-,, 

8 E 
24" 3'-S" 2.S3' 7.18' 6 9.71' 7.03'6 ((' 1.73' 4.0' S.SO' ' ' IS.7S'. ' 0.85 1.30 70 

30" 4'-3" 2.70' 9.25' ((.95 9.03' (3' 2.00 4.0' c ' ' ' '" ' ' 
6 6.42' 66.25' Dimensions permitted to allow use of 8' standard pipe lengths. 

"4 36" S'-1" 2.lJT' ((.3/ 0 14.18 1/.03'0 (5' 2.24' 4.0' 6.61' ' ' 21.92' ' 2.21 40 <>10.40' 010.10' Dimensions permitted to a/law use of 12' standard pipe lengths. Slope 42" 6'-0" 3.0S' 13.31' 16.42 13.03 (1 2.4S' , n• 7.25' ' ' 25.2s; ' 0 

48" 6'-9" 3.22' IS.43' 18.6S' (5.03 (9' 2.65' , n• 7 ' ' ' ' »n 6 <> Concrete slab shall be deepened to form brldge across crown of plpe. See sectlon below. 
54" 7'-8" 3.39' fl.49' 20.88' fl.03' 21' 2.83' 4.0' 8.42' ' 23.7S' 31.42'. ' 2.14 3.9S 7 52 
60" 8'-6" 3.S6' 19.SS' 23,/( (9.03 23' 3.00' 4.0' r ' ' ~ ' ' 0 , r n- ~ 

66" 9'-2" 3.73' 21.62 25.3S' 21.03' 25' 3.18 , "' 9.S8' 18.7S' Zl.92' 31.08' l.S4' 2.88 5.54 8.(8 10.84 49 59 69 80 
72 11 10'-0" 3.91' 23.68' Zl.S9' 23.03' 27' 3.30' 4.0' 10.16 20.(6 30.16 40.16 I.SB' 3.54 6.61 9.87 /3.(3 52 63 74 85 

(' Beveled Or Round Corners Beveled Or Round Corners 

~,:...----------,-------'--.,.---,~--------- - ---:-------=-

I 
y I 

I \___ ___ _ 

5' S0(1 

----~-----~~~---~ ~---
,,..-

/ 
( 

"" 
~1 

) 
-=--=--=- ~ ~ :--...... ...,.j."',.--~--=-/==--..Jl-l 

Concrete Slab, 3 11 Or Sf~ Thick, Iii 
Relnforced With WWF 6x6-Wl.4xWl.4 

TOP VIEW-SINGLE PIPE 

2' Not Less Than D 

No Plpe Jolnt Permlffed 
Unless A roved By The Engineer 

E 

I 

I 

Paid For As Pipe Culvert F (Pipe To Be Included Under Unit Price For Mitered End Section) 

SECTION 

'" ~ I';;/ 
\ I 
! 

I 

Sod 

I \-------

Reinforced With WWF 6x6-Wl.4xWl.4 L_ 
Concrete Slab, 3" Or S-i_H Thlck, Iii in Sod 

-------- ------ ----- ----- -~--- ---- --~-- ----

S'Sod 

*slope: 1:4 Miter: To ~ Pipe For Pipes 18" And Smaller. 
1:2 For Pipes 24" And Larger. 

1:2 Uifer: To I' Pipe For Pipes 18" And Smaller. 
l:I For Pipes 24" And Larger. 

TOP VIEW-MULTIPLE PIPE 

NOTE: See sheet 6 for detalls and notes. 
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D 

15" 
18" 
24" 
30" 

J.2 36" 
Slope 42" 

48 
54" 
60" 

15'' 
18" 

1'4 
24" 

Slope 30" 
36" 
42" 
48" 
54" 
60 

Rerolled End Required 

Paid For As Pipe Culvert 

x A B c 

2.'-7" 2.5 1.68 ""' 2'-10" 2.5' 2.24' 4.74' 
3'-5° 2.5 3.35' 5.85 
4'-3" 2.5 4.41' 6.97 
s•-r 2.5' 5.59 8.09 
6 1-0 11 2.5 6.71 9.21' 
6 -9 2.5 7.83 10.33 
7'-8" 2.5 8.94' 11.44 
8 1-6" 2.5 10.06' 12.56' 

2 -7" 2.5 .3.09' 5.59 
2'-10" 2.5' 4.12' 6.62 
3'-5" 2.5' 6.18' 8.68 
4'-.3" 2..5' 8.25' 10.75' 
5 -/" 2.5 10.31 12.81 
6'-0" 2.5 12 . .37' 14.87' 
6'-9" 2.5' 14.4.3' 16.9.3' 
7'-8" 2.5' 16.49' 18.99' 
8'-6" 2.5' 18.55 21.05' 

Concrete Slob, .3" Or 5~· Thick, liiiil 
Reinforced With WWF 6x6-Wl.4xWl.4 

DIMENSIONS 

E F G H• 
1.50 5' 1.23 3.5 

2.00' 6' 1.41 4' 
3.00 7' 1.73' 4' 
4.00' 8' 2.00' •' 
5.00' 9' 2.24' •' 
6.00' JO' 2.45' 4' 
7.00 II 2.65 4' 
8.00' 12 2.83 4' 
9.00' 13' .3.00' 4' 

.3.0' 7.0' 1.23 4' 
4.0' 8.0 1.41 4' 
6.0' 10.0' 1.7.3' 4' 
8.0' 12.0' 2.00 4' 

10.0' 14.0 2.24' 4' 
12.0' 16.0' 2.45' 4' 
14.0' 18.0' 2.65' •' 
16.0' 20.0 2.8.3' 4' 
18.0' 22.0 3.00 4' 

TOP VIEW-SINGLE PIPE 
5' SOd 

H• E 

F (Pipe To Be Included Under Unit Price For Mi"tered End Section J 

SECTION 

AND 

Single 
Pi"pe 

4.33 
4.58' 
5.08 
5.58 
6.08' 
6.58' 
7.08 
7.58 
8.08' 

4 . .3.3' 
4.58 
5.08' 
5.58' 
6.08 
6.58' 
7.08' 
7.58' 
8.08' 

'1JANT"IES 
II Si CONCRETE SLAB (CY) !:iii SODDING I SQ. YDS. I 

Double Trlole Quad. N Single Double 
Pipe Plpe Pipe Pipe Pipe 

6.92 9.50' 12..08' ' 0.35 0.54 
7.42' 10.25' /:3.08' l.04 0.38 0.62 
8.50' 11.92' 15.33 1.04 0.47 0.76 
9.83' 14.08 18.33 1.04' 0.57 0.96 
II.fl 16.25 21.33 1.04' 0.67 1.19 

12.58' 18.58' 2:4.58' 1.04' 0.78 1.48 
13.83 20.58 Z?.33 1.04' 0.89 1.71 
15.25 22.92' 30.58 1.04' 1.02. 2.06 
16.58' 25.08' .3.3.58' 1.04' 1.14 2. . .38 

6.92' 9.50' 12..08' 1.04' 0.44 0.68 
7.42' 10.25 1.3.08' 1.04' 0.49 0.77 
8.50' 11.92' 15 . .3.3' 1.04' 0.65 l.09 
9.8.3' 14.08' 18 . .3.3' 1.04' 0.81 1.34 
11.17 16.25 21 . .3.3 1.04' 0.97 1.68 

12.58' 18.58' 24.58' 1.04' 1.13 2.08 
13.8.3' 20.58' Z!.3.3' 1.04' 1.29 2.49 
15.25' 22.92' .30.58' 1.04' 1.48 2.98 
16.58 25.08 .3.3.58 1.04' 1.66 3.49 

Sod 

5'Sod 

*Slope: 1:4 Miter: To r Pi"pe For Pipes 18" And Smaller. 
1:2 For Pipes 24" And Larger. 

1:2 Miter: To &' Pipe For Pipes 18" And Smaller. 
I:/ For Pipes 24" And Larger. 

Triple 
Pipe 

0.74 
0.87 
1.05 
1.37 
1.72 

2.17 
2.54 
3.10 
3.63 

0.91 
l.03 
/, 
1.90 

2.41 
3.06 
3.69 
4.47 
5.31 

Quad, Single Double Trlple Quad. 
Pipe Pipe Pipe Pipe Plpe 

,. 
See General Note No. 3. 

0.94 21 24 Z7 29 See Sheet 5 Of 6 For 3 11 Slob Quantities 
1.12 22 25 2B 31 
1.34 23 Z7 31 35 
1.77 25 30 35 39 • Values shown for estimating pipe quantifies and are for 

2.26 
2.87 
3.36 
4.14 
4.89 

1.15 
1.31 
1.77 

2.44 
.3.14 
4.02 
4.88 
5.98 
7.13 

Z7 33 38 44 
29 36 42 49 
31 38 46 53 
33 41 50 58 
34 44 53 63 

22 25 28 31 
24 Z7 30 33 
Z7 30 34 38 
29 34 39 44 
32 38 44 49 
35 42 48 55 
38 46 53 60 
41 49 58 66 
44 53 63 72 

Concrete Slob • .3" Or Si• Thick. liiiil 
Reinforced With WWF 6x6-Wl.4xWl.4 

information only 

TOP VIEW-MULTIPLE PIPE 

NOTE: See Sheet 6 For DetoUs And Notes. 
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l!ll4 AASHTO Oii/ENS/OHS AND <lJANTITIES 

8~ I 
M 5fr CONCRETE SLAB (CY J IOI 5000/NG (SQ. YDS. J 

x A B c E F G H• ;,,1ng1e uoume np e N ;:;itng e 
we Pioe ,_,ioe Pl11e Pj"e 

17" 13" 2"-6" 2.5 1.30 3.80' I.fl' 4' 1.39 2.8 4.50' 7.00 a •n' 12.00 l.04 0.41 
21 11 15 11 2'-1011 2.5' 1.68' 4.!1' 1.50' 5' 1.76' 3.5' 4.83' 7.61' 10.50' 13.33' 1.04' 0.43 
28 20·· 3'-5" 2.5' 2.61' 5.11' 2.33 6' 2.2.2' 3.7' 5.42.' 8.83 12.25' 15.67' 1.04' 0.51 
35" 24" 4'-0" 2.5' 3.35' 5.85' 3.00' 7' 2.55 4.0' 6.00' 10.00' 14.00' 18.00' 1.04' 0.57 
42 29" 4'-9" 2.5' 4.29' 6.79' 3.83 8' 2.rl1 4.2.' 6.58' 11.33' 16.08' 20.83 1.04' 0.64 

h2 49" 33" 5 1-6 11 2.5' 5.03' 7.53' 4.50' 9' 3.34 4.5' 7.f7' 12.61' 18.17' 23.61' 1.04' 0.73 
Slope 57" 38" 6'-4" 2.5' 5.96' 8.46' 5.33' 10' 3.65 4.7' 7.83' 14.f1' 2.0.50' 26.83' 1.04' 0.83 

64" 43" 7'-/" 2.5' 6.89' 9.39' 6.17 II 3.89 4.8 8.42.' 15.50 2.2.58' 29.67 1.04' 0.95 
71" 47" 7'-10" 2.5' 7.64' 10.14 6.83 12' 4.14 5.2 9.00' 16.83' 24.61' 32.50' 1.04' 1.05 

17" 13" 2'-6ff 2.5' 2.41' 4.91' 2..33' 7 1.39' 4.7' 4.50' 7.00' 9.50 12.00 1.04' 0.48 
21" 15" 2'-1011 2.5' 3.09' 5.59' 3.00' 8' 1.76 5.0' 4.83' 7.67 10.50' 13.33' 1.04' 0.52 
28" 20" 3'-5" 2.5' 4.81' 7.31' 4.61' 9' 2.22' 4.3' 5.42.' 8.83 12.25' 15.61' 1.04' 0.61 
35 24" 4'-0" 2.5' 6.18 8.68 6.00' II' 2.55 5.0' 6.00' 10.00' 14.00' 18.00 1.04' 0.73 

h4 42." 29" 4'-9" 2.5' 7.90' 10.40' 7.61' 12' 2.rl1 4.3' 6.58' 11.33' 16.08' 2.0.83' 1.04' 0.87 
Slope 49 11 33" 5'-6" 2.5' 9.28' 11.78' 9.00' 14' 3.34 5.0' 7.f1' 12.61' /8.f1' 2.3.61' 1.04' 1.00 

57 38 61-4" 2.5' 11.00 13.50' 10.67 16' 3.65 5.3 7.83' 14.17 20.50' 26.83' 1.04' 1.18 
64" 43" 7'-1" 2.5' 12.71' 15.21' 12.33' 17' 3.89 4.7' 8.42' 15.50 22.58' 29.61' 1.04' 1.36 
71" 47" 7'-10" 2.5' 14.09 16.59' 13.61 19' 4.14 5.3' 9.oo· 16.83 24.61' 32.50 1.04' 1.50 

"' • > 
ll 

" "' lo 

~ 
"' 

Sad_) I_" I 
JTl~ :o:P--:,, ---,--I ---'------r~ 

r:t J 'r .. ·~:~~~· L-1 ·k ; 
\/ I ( I \ 

I I \ I J 
I I ',____ ~/\ 

Beveled Or Round Corners 

~~ //;~_> 
L_~~~--"' ...... ~~~..L:c::::::::t::;;::±L-~~~1--J'/' 

Rerolled End Required 

Paid For As Pipe Culvert 

Concrete Slab, 3" Or 5-!_H Thick, !:iii 
Reinforced With WWF 6x6-Wl.4xWl.4 

S' Soct TOP VIEW-SINGLE PIPE 

H• E 

F (Pipe To Be Included Under Unit Price For Mitered End Section) 

SECTION 

-~--

s~ 

5'Sod 

*slope: 1:4 Miter: 1:2 For All Sizes 
1:2 Miter: I:/ For All Sizes. 

uoume 
e 

0.61 
0.66 
0.78 
0.90 
1.04 
1.23 
1.44 
1.67 
1.89 

0.71 
0.80 
0.92 
1.14 
1.39 
1.66 

2.00 
2.39 
2.65 

rw1e OJJOd. ~:ung1e Urne r p e ad. WI 
See General Note No. 3. Pine Pine Pine e r1ue 1-'iue 

0.81 
0.88 
l.06 
1.22 
1.46 
1.72 

2.04 
2.39 
2.74 

0.95 
1.09 
1.27 
1.55 
1.92 

2.30 
2.82 
3.38 
3.81 

§ 
O} 

l.02 '" 23 25 29 
See Sheet 5 Of 6 For 3 11 Slab Quantifies 

1.10 22 25 2B 31 
1.33 23 27 30 34 

• Values shown for estimating pipe quanties and are for 1.55 24 29 33 38 
1.87 25 31 37 42 information. 
2.22 2B 34 40 46 
2.64 29 36 44 51 
3.11 31 39 47 55 
3.57 33 41 50 59 

1.18 22 25 27 30 
1.31 23 25 29 32 
1.59 25 29 33 37 
/.gr 2B 32 37 41 

2.45 30 35 41 46 
2.96 32 38 45 51 
3.64 35 42 49 56 
4.38 38 45 53 61 
4.rl1 40 48 57 66 

SadJ I /' I Beveled Or Round Corners 

Til#:'.oR-:,, -----r-1 __,____~ 

ii~I : ~~~~:~~~-=~~~~~~I ~ 

I

\ -t--- :I --(, : ) "~ 
' ---- ,,J/ "' L ~ ~~~~I ~ ~ ~ ~ ~ ~ ~ ~ ~;:;;:~~-;;::;,,----.,..,.b-~__J_ 

I 

I 

(\~ 

I I 
\ 

~~~~I 

I 

I 

I 

I 

~~\ 

Concrete Slab, 3" Or Siu Thfck,l:iil 
Reinforced With WWF 6x6-Wl.4xWl.4 

TOP VIEW-MULTIPLE PIPE 

NOTE: See Sheet 6 For DetaUs And Notes. 
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h2 
Slope 

"4 
Slope 

Rise 
R 

19" 

29'" 
34 
38" 
43" 
48'" 
53'" 
58 

14" 

24" 
29 
34'" 
38'" 

Span 
s 

23" 
30" 
38'" 
45'" 
53 
60'" 
68" 
76" 
83" 
91" 

23 
30'" 
38'" 
45 
53'" 
60'" 
68 
76" 
83" 
01" 

x 
,_ 
-''-4"' 
4'-0" 
5 -0" 
5 -//" 
7 -0 
7'-10" 
8 -//" 
9'-11" 
10'-8" 
11-8'" 
, -
3 -4" 

14'-
5 -0" 
5 -II 
7'-0" 
7 -JO'" 
8 -II 
9 -II" 
10 -8'" 
11'-R" 

A 

2.34' 

2.52' 
2.62 
2..71' 
2.80 
2.90 

B 

1.99 
2.92 

4.79 
5.72 
6.46 
7.39 
8.33' 
9.26' 

'· . 
2.44 3.75' 
2.62' i;;: 

2.79 7.18' 

3.22 10.62' 
3.39' 11.99 
3.56 13.71 
3.73' 15.43' 
3.91 fl.15 
A I fT7I 

C E 

.J. 1. 

4.00 1.89 
5.03 2.73 
6.05 3.56' 
7./3' 4.39' 
8.15 
8.98 5.89' 

10.01 
1/.04' 7 t::c• 

12.06 8.39' 
13.09 9.23 

::J, J, 

6.19 3.70 
8.09 5.36' 
9.gf 7.03' 

13.84 10.36' 
15.38 11.70 
fl.Z1 13.36 
19.16 15.03' 
21.06 16.70 

DIMENSIONS & <VANT/TIES 

F 

4 

5· 
6' 
7" 
R' 
4' 

9' 

II' 
12· 
13 

" 6' •• 
10' 
12 
13' 
15' 

19' 
20, 

G 

'· 1.90 
2.31 
2.85 
3.19' 
3.57 
3.95' 
4.28 
4.59' 
4.77' 
5.01 

1.90 
2.31 
2.85 

3.57' 
3.95' •. 
4.59 

I.I 

H • Si"ngle Double Trlple Quad. 
Pipe P/De Plpe Plpe 

N 

J.' 4" 4.92 f • II • /.i, ,rl 

3.1' <;: 8.71 12.04 15.38 1.23 
6.04' 10.04' 14.04' 18.04 l.Zl 

3.4 6.79' /f,79 IC m ',J/ 

'f c' 7.50' 13.42. 19.33' 25.25' '' 
15.25 22.25 29.25 1.42 

'f I D I /6.751 24,58' 32,42.' f,46' 
' a ~' 18.58 1.50 

3.4 10.42.' 20.33 30.25' "10.fl' 1.54' 
3.6' II.OB' 21.75 32.42 43.08 1.58 
~ R 1 11.83 23.50 ·r R~1 1.63 

'·" 2.3 
2.6' 
3.0 
3.3 
2.6 
3.3' 

4.0' 
3.3 

, ' 
6.79' 

8.25 
8.92 
9.67 

10.42' 
II.OB 
" ' 

'-" 
8.71 12.04' 'IJ ' 1.23 

10.04 IA I 10 I l./Z1 
11.79' 16.79' '.)/ ' 1.31' 

25.25 1.38 
15.25' 22.25' 29.25 1.42 
16.75 24.58' 32.42 1.46 
18.58 21.50 36.42 1.50 

20.33 30.25' 40.fl' 1.54 
32.42 43.08 1.58 

1 "' o~• 'c ' 

TOP VIEW-SINGLE PIPE 

5fCONC. SLAB (CY HI 
Si"ngle Double Triple Quad. 
Pipe Pipe Pipe Plpe 

"· 0.31 
0.50 
0.62 
0.75 
0.90 
l.03 
1.19 
1.38 
1.55 
1.75 

u. 
0.53 
0.74 
0."1 
1.22 
1.48 
1.72 

'· 
~-~· 2.66 
3.02 

0.59 0.81 
0.80 1.09 
1.03 1.45 
1.30 1.84 
1.61 2.32 
1.89 2.74 

2.2S 3.33 
2.65 3.93 
3.03 4.50 
3.41 .., 

u. 
0.83 
1.15 
1.57 
2.ar 
2.62 
3.12 
3.78 
4.49 
5.f1 
5.98 

u. 
1.13 
1.57 

2.19 
2.92 
3.77 
4.53 
5.56 
6.64 
7.66 
Q 

1.02 
1.39 
1.86 

2.39 
3.03 
3.60 
4.40 
5.21 
5.96 

'·'" 1.42 

2.81 
3.77 
4.92 
5.92 
7.32 
8.79 

"·'" " 

SODDING (SQ. YDS. I 

Slngle Double Triple Quad. 
Pipe Pipe P{oe Plpe 

22 2.6 29 33 
24 28 33 31 
2.6 31 31 42. 
28 34 41 47 
30 31 45 53 
31 40 49 51 
33 43 63 
35 46 57 68 
31 49 61 73 
39 '" 

24 2B 32 35 
£/ 32 36 40 
30 36 41 47 
33 46 53 
36 44 52 59 
38 41 56 65 
"fl 51 61 71 
44 55 66 77 
41 59 71 83 

63 7< 

!:iii See General Note No. 3. 
See Sheet 5 Of 6 For 3" Slob Quantftles 

• Values shown for estimating pipe quantities and are for 
information only. 

TOP VIEW-MULTIPLE PIPE 

5' SOd 

2' Not Less Than R 

No Pipe Jolnt Permitted 
Unless roved B The E ineer 

E 

Paid For As ipe Culvert F ( Pipe To Be Included Under Unit Price For Mitered End Section 

SECTION 

5' Sod 

*slope: 1:4 Uifer: To Uajor Axis For Pipes 24ux38u And Smaller. 
/:2 For Pipes 29"x45" And Larger. 

1:2 Uiter: To Uajor Axis For Pipes 29"x45u And Smaller. 
I:/ For Pipes 34"x53" And Larger. 

NOTE: See Sheet 6 For Details And Notes. 

2008 FOOT Design Standards 

CROSS DRAIN MITERED END SECTION 
SINGLE AND MULTIPLE ELUPTICAL CONCRETE PIPE 

Last 
Revision 

02 

Sheet No. 

4 of6 
Index No. 

272 



QUANTITIES FOR J" THICK CONCRETE SLABS <CY J 

Ra/ND-CONCRETE Ra.JND-CMP 
l .. CMP-ARCH .. l EWPTICAL-CONCRETE 

0 Sfllflfe Double Tr'l:,le Quad. 0 Sfllfl/e Double Tr'l:,le Quad. .!! Sfllfl/e Oauble Tr'f:,,le Quad. .!! Sfllfl/e Oauble Triple Quad. 
Ploe Plf>I' p "' Plf>I' Ploe Ploe Pie Plf>I' ct: Plf>I' Plf>I' P e Ploe ct: Plf>I' Ploe Pfoe Ploe 

15 11 O.Zl 0.41 O.S4 0.87 IS" 0.24 0.31 O.SI 0.64 17" 13" 0.33 0.49 0.6S 0.81 12 11 18" 0.19 0.33 0.4S 0.51 
18 11 0.31 0.4S 0.60 0.7S 18" 0.26 0.43 0.61 0.78 21" IS" 0.33 a.so 0.87 0.83 14" 23" 0.2S 0.40 o.ss 0.69 
24" 0.39 0.59 0.79 1.00 24" 0.32 0.52 0.72 0.91 2B" 2/J" 0.31 0.56 0.76 0.95 19" 30" 0.34 0.55 0.75 0.95 
3011 0.46 0.76 1.04 1.32 30" 0.3B 0.64 0.91 l.IB 3511 24" 0.40 0.62 O.B4 1.07 24" 3B" 0.43 0.71 1.00 l.2B 

112 
36" 0.55 0.94 1.33 1.71 

112 
3611 0.44 0.78 1.13 1.48 

/12 
42" 29" 0.43 0.70 0.98 1.25 

/12 
29" 45 11 0.52 0.90 l.Zl 1.65 

42" 0.66 I.IS 1.66 2.15 42" O.SI 0.96 1.41 1.87 49" 33" 0.49 0.82 I.IS 1.48 34" S3" 0.62 I.II 1.60 2.09 
Slope 48" 0.76 1.31 1.96 2.51 Slope 48" 0.51 1.09 1.63 2.IS Slope 51" 38 11 o.ss 0.9S 1.35 1.75 Slope 3811 60" 0.70 1.29 1.87 2.46 

S4" 0.87 1.62 2.3B 3.14 54" 0.6S 1.32 1.99 2.66 64" 43" 0.62 1./0 1.51 2.0S 43" 68" O.BI 1.54 2.26 2.99 
60 11 0.99 1.90 2.BI 3.73 60" 0.71 1.49 2.2B 3.07 71" 47" 0.69 1.24 I.BO 2.3S 48" 76" 0.93 1.79 2.66 3.S3 
66" I.II 2.15 3.21 4.Zl S3" B3" 1.04 2.04 3.03 4.02 
72 11 1.24 2.46 3.6B 4.90 SB" 91" 1.17 2.33 3.49 4.66 

IS" 0.40 0.61 0.80 1.00 15 11 0.31 0.47 0.63 0.79 17" 13 11 0.38 0.56 0.74 0.92 12" IB" 0.30 0.45 0.61 0.76 
IB" 0.47 0.69 0.91 1.14 IB" 0.34 O.S3 0.71 0.90 21" IS" 0.39 O.S9 0.80 0.9S 14" 23" 0.36 O.S6 0.76 0.9S 
2411 0.60 0.90 1.21 1.52 24" 0.44 0.69 0.92 l.IB 2811 21J" 0.43 0.64 0.8B 1.10 19" 3011 0.51 0.79 I.OB 1.36 
30" 0.76 1.19 1.63 2.07 30" O.S3 O.BB 1.25 1.60 35" 24" 0.49 0.77 I.OS 1.33 24" 3B" 0.68 1.10 1.53 1.96 

114 36" O.B9 1.48 2.0S 2.63 114 36" 0.62 1.07 l.S3 2.00 114 42" 29" 0.51 0.92 l.Zl 1.62 114 29" 45 11 0.86 l.4S 2.04 2.63 
42" 1.05 1.82 2.51 3.34 42" 0.71 1.30 1.92 2.52 49" 33" 0.65 I.OB I.SO 1.93 34" S3" 1.02 I.Bl 2.60 3.39 

Slope 48" 1.21 2.IS 3.07 4.00 Slope 48" O.BO l.S4 2.29 3.02 Slope 51" 3B" 0.76 1.30 l.B3 2.31 Slope 38" 60" 1.18 2.14 3.10 4.0S 
S4" 1.39 2.55 3.72 4.88 S4" 0.91 1.83 2.74 3.87 64" 43" 0.87 1.55 2.IB 2.83 43" 68" 1.38 2.58 3.79 4.99 
60 11 l.S9 3.02 4.44 S.B6 60" 1.02 2.IS 3.Zl 4.39 71 11 47" 0.9S 1.68 2.43 3.17 48" 76" l.S9 3.0S 4.SI S.97 
66" 1.91 3.66 S.40 7.15 S3" B3" I.BO 3.50 S.19 6.88 
72" 2.12 4.IB 6.24 B.30 SB" 91" 2.04 4.04 6.0S B.OS 

@ 
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Length Of Transition 
10 d 

PLAN NOTE: See General Note 2 

SUJPE ANO DITCH TRANSITIONS 

4x Bolt Ola. 4x Bolt Dia. 
Varies 

r Min. 

I 3L or Bell Length +3{' Min. 

4x Bolt Dia. 

2fr« x ~·Steel Bar Bolt Diameter 

f See Detail R~l"'ghc:t-"J--_J--___ _, 

Tongue Length L 
4x Bolt Dia. 

Ola. Of Bolt + i" 2-!_H x ~H Steel Bar 

4x Bolt Dia. 

/ 3L or Bell Length +3~H Mi"n. i.----------1 
= = 

All bars, bolts, nuts and washers are to be galvanized steel. 
Bolts diameters shall be jH for 15" to 36 11 plpe and in for 42." to 72" plpe. 
Two connectors required per Joint. located 50• right and left of bottom center of pipe. 
Bolt holes in pipe shell are to be drilled. 

CONCRETE PIPE CONNECTOR 

GENERAL NOTES 

I. Mltered end sections for pipe sizes 15", 18" and 24" round or equfvalent plpe arch or elllptlcal pipe are permltted w!thln the clear zone. 
When the slope Intersection permits. the mltered end section may be located with the culvert opening as close as 8' beyond the outside 
edge of the shoulder. 

2. Slope and ditch transitions shall be used when the normal roadway slope must be flattened to place end section outside clear zone. 
See detail left . 

.J. The reinforced concrete slab shall be constructed for all sizes of cross drain pipe and cast In place with Class I concrete. 
Slabs shall be 5fra thick unless 3" thickness called for In plans. 

4. Concrete pipe used in the assembly of mitered end sections shall be selective lengths to avoid excessive connections. 

5. Corrugated metal pipe galvanizing that Is damaged during bevellng and perforating for mitered end section shall be repaired. 

6. That portion of corrugated metal pipe In direct contact with the concrete slab and extending 12" beyond shall be bituminous coated prior to placing 
of the concrete. 

7. Unless otherwise designated in the plans, concrete pipe mitered end sections may be used with any type of cross drain pipe; 
corrugated steel pi"pe mitered end sectlons may be used with any type of cross drain pi"pe except aluminum pi"pe; and, 
corrugated aluminum mitered end sections may be used with any type of cross drain pipe except steel pipe. When bi"tuminous coated 
metal pipe is speci"fi"ed for cross drain plpe, mitered end sections shall be constructed wi"th like pipe or concrete plpe. 

8. When the mitered end sectlon pipe is dissimUar to the cross drain pipe, a concrete Jacket shall be constructed in accordance with 
Standard Index 280. 

9. When exlstlng multiple cross draln pipes are spaced other than the dlmenslons shown In this detal/, or hove non-parallel axes. 
or hove non-uniform sections, the mitered end sections will be constructed either separately as single pipe mitered end sections 
or collectively as multlple pipe end sectlons as directed by the Engineer; however, mitered end sectlons wUI be paid for each 
based on each lndependent pipe end. 

10. The cost of all pipef s J, fasteners, reinforcing, connectors, anchors, concrete, sealants, jackets, and coupling bands shall be included 
in the cost for the mi"tered end section. Soddi"ng shall be pai"d for separately under the contract uni"t prlce of Performance Turf, SY. 

II. Mitered end sections shall be paid for under the contract unit price for Mitered End Section (CD), Each, based on each independent 
pipe end. 

-jf 
£1_'-----~R,J1::i,, 

Hex Nuts ( 2 Req. J 

Flat Washer (I Req.) 

i ~ x 6" Bolt May Be Substituted 

Anchors required for CMP only. 

Anchor, washer and nuts to be galvanized steel. 

Bend anchor where required to center ln concrete slab. Damaged surfaces to be 
repaired after bending. Anchors are to be spaced a distance equal to four r 4 J 
corrugations. Place the anchors in the outside crest of corrugation. 

Flat washers to be placed on Inside wall of pipe. 

Holes in the mitered end pipe are to be drilled or punched; burning not permitted. 

ANCIKJR DETAIL 
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DIMENSIONS .. WANT/TIES 
M GRATE SIZES CONCRETE (CU. Yds. J SODDING (Sq. Yds. J 

0 x A B c E F G H• STngle Double TrTple Quad N Standard Extra STngle Double TrTple Quad STngle Double Tr/pie Quad 
Pipe Pipe PTpe Pipe Weight Pipe Strong P/p1 Pipe Pipe PTpe PTpe Plf>I' PTpe PTpe Pipe 

15 .. 2·-7 .. 2.ZI 4.09 6.36' 4.03' 8. 1.22 4.0' 4.63 7.21 9.79' 12.31 1.19 0.76 1.16 1.54 1.94 8 10 II 12 
18" 2'-10" 2.36' 5.12' 7.48' 5.03' 9' 1.41' 4.0' 4.92' 7.75' /0.58' 13.42' 1.21' 0.85 1.28 1.71 2.17 9 10 12 13 
24" 3'-5" 2.53' 7.IB't:.. 9.71' 7.03'.6. II' 1.73' 4.0' 5.50' 8.92' 12.33' 15.75' 1.25' 1.02 1.58 2.15 2.75 10 12 13 15 
30" 4'-3" 2.70' 9.25' 11.95' 9.03' 13' 2.00' 4.0' 6.08' 10.33' 14.58' 18.83' 1.29' 2 3" 1.23 1.98 2.74 3.50 12 14 15 17 
36 11 5 1

-/
11 2.lf1' 11.31'0 14.18' 11.03'<> 15' 2.24' 4.0' 6.61' 11.75' 16.83' 21.92' 1.33' 2 3" 1.40 2.38 3.33 4.24 13 15 17 2rJ 

42" 6'-0" 3.05' 13.31' 16.42' /:3.03' 17' 2.45' 4.0' 7.25' 13.25' 19.25' 25.25' 1.38 2 ,. 1.60 2.83 4.04 5.26 14 17 19 22 
48" 6'-9" 3.22' 15.43' 18.65' 15.03' 19' 2.65' 4.0' 7.83' 14.58' 21.33' 28.08' 1.42.' 2 , •. I.Bl 3.26 4.70 6.14 15 18 21 24 
5411 7 1-8 11 3.39' fl.49' 20.88' fl.03' 21' 2.83' 4.0' 8.42.' 16.08' 23.75' 31.42' 1.46' 3" 4" 2.03 3.78 5.54 7.28 17 2rJ 23 27 
60" 8 1-6 11 3.56' 19.55' 23.11' 19.03' 23' 3.00' 4.0' 9.00' fl.SO' 26.CXJ' 34.50' I.SO' 3" 4" 2.28 4.36 6.43 8.50 18 22 25 29 

6. 6.42' 6. 6.25' Dimensions permi"ffed to ollow use of 8' standard pi"pe lengths. 
<> 10.40' 0 10.IO' Dlmensi"ons permlffed to allow use of 12' standard pi"pe lengths. 

• Values slK1wn for esfTmaflng pTpe quanflfTes and are for lnformafTan only. 

6. 0 Concrete slab shall be deepened to form bridge across crown of pipe. See sectfon below. 

Sod "' Sod 
I' Beveled Or Round Corners 

Construction Joi"nts Permitted 
Beveled Or Round Corners 

Constructlon Joints Permitted 

"' ,n 
Grate I 

0 0 I 0 0 

----

I / 
( I 

" I ~ 
----
--- ----

0 0 

"' ~0. ""' 
~ 

Fastener 

Concrete Slab, 3 11 Thick, Reinforced With 

"' WWF 6x6-Wl.4xWl.4 

TOP VIEW-SINGLE PIPE 

2' Not Less Than D 

No Pipe Joint Permitted 
Unless Approved By The Englneer 

Ho 
E 

--

--

Poid For As Pipe Culvert 
F (Pl e To Be Included Under Unit Price For lrUtered End Sectlon) 

SECTION 

I 
I 

0 

I 
2' 

I 
"I <O "' I :s: ~ 

1 ~'.S!..8 I ,. "" /I I 
-1 I 

I • I 
I 

~1 

6" 

3' 2'Sod 

"' "" 

Grote 

"- Fastener 

Concrete Slab, 3 11 Thick, Reinforced With 
WWF 6x6-Wl.4xWl.4 

I 

I • 

"' 

"I 
11 " 

/I 
-1 

0 I • 

-- I 

*slope: 
To f Plpe For Pipes 18 11 And Smaller 
/:2 For Pipes 24" And Larger. 
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DIMENSIONS Ir (IJANT/TIES 
D x A 

B" 2'-011 2.5' 
10" 2 1-2 11 2.5' 
12" 2'-411 2.5' 
15 11 2.' -7" 2.5' 
IB" 2'-10" 2.5' 
24" 3'-5u 2.5' 
30" 4'-3N 2.5' 
36" 5'-lu 2.5' 
42" 6'-0N 2.5' 
48" 6'-9u 2.5' 
54" 7'-8" 2.5' 
60" 8'-6 11 2.5' 

B c E F 

0.72' 3.22' 0.7' 4.0' 
1.34' 3.84' 1.3' 5.0' 
2.06' 4.56' 2.0' 6.0' 
3.09' 5.59' 3.0' 7.0' 
4.12' 6.62' 4.0' 8.0' 
6.18' 8.68' 6.0' 10.0' 
8.25' 10.75' 8.0' 12.0' 
10.31' 12.81' 10.0' 14.0' 
12.37' 14.87' 12.0' 16.0' 
14.43' 16.93' 14.0' 18.0' 
16.49' 18.99' 16.0' 20.0' 
18.55' 21.05' 18.0' 22.0' 

Beveled Or Round Corners 

Grote 

Fastene 

I 

ol 

C Concrete Slob, 3" Thick, Reinforced 
Wlfh WWF 6x6-Wl.4xWl.4 

-

TOP VIEW-SINGLE PIPE 

0 

0 

G ff• 

0.58' 3.3' 
0.81' 3.7' 
1.00' 4.0' 
1.23' 4.0' 
1.41' 4.0' 
1.73' 4.0' 
2.00' 4.0' 
2.24' 4.0' 
2.45' 4.0' 
2.65' 4.0' 
2.83' 4.0' 
3.00' 4.0' 

,_ I 

I o 

I 

I 0 

I 

M 
Single Double Triple Quad. N 
Pipe Pipe Plpe Pipe 

3.75' 5.75' 7.75' 9.75' 1.04' 
3.92' 6.08' 8.25' 10.41' 1.04' 
4.08' 6.42' 8.75' II.OB' 1.04' 
4.33' 6.92' 9.50' 12.08' 1.04' 
4.58' 7.42.' 10.25' 13.08' 1.04' 
5.08' 8.50' 11.92' 15.33' 1.04' 
5.58' 9.83' 14.08' 18.33' 1.04' 
6.08' II.fl' 16.25' 21.33' 1.04' 
6.58' 12.58' 18.58' 24.58' 1.04' 
7.08' 13.83' 20.58' 27.33' 1.04' 
7.58' 15.25' 22.92' 30.58' 1.04' 
8.08' 16.58' 25.08' 33.58' 1.04' 

Construction Joint Permitted 

2' 

Sad 

f~~~------h:5i!.., 0~ 
lO ~ 

lo 

2.'Sod 

Paid For As Pipe Culvert F (Pipe To Be Included Under Unit Price For Mitered End Section) 

SECTION 

GRATE SIZES CONCRETE (Cu. Yds. J SODDING (Sq. Yds.) 

Standard Extra Single Double Triple Quad. Single Double Triple Quad. REMARKS Weight Pipe Strong Pipe Pipe Plpe Pipe Pipe Pipe Pipe Pipe Pipe 

0.52 0.90 1.22 1.54 7 B B 9 
These sizes are restricted to inlet and outlet treatment for 

0.64 9 

2 
2 
2 
. 

2 

3" 
3" 

0.99 1.34 1.70 7 B 10 water management systems or s!mflor appl!catlons. 
0.68 /.09 l.4B I.BB 7 B /0 II 
0.64 1.00 1.35 1.71 B 9 10 II 

• Values shown for estlmatlng pipe quantltles and are for 
0.69 1.09 1.49 l.B9 9 10 II 12 
O.B3 1.34 l.B2 2.34 10 II 13 14 

information only. 

3" 0.96 1.63 2.32 2.99 II 13 15 17 
3" I.OB 1.92 2.77 3.62 12 14 17 19 
3; 1.20 2.2E 3.34 4.61 13 16 IB 21 ,, 1.60 3.11 4.62 6.12 14 17 20 23 
4" 1.76 3.56 5.34 7.14 15 19 22 2E 
4" 1.94 4.03 6.12 B.20 17 20 24 2B 

Beveled Or Round Corners F~7 _1· 

JTla 4 ~s~:,, G-ro1. ------,----------.--,...---r------,,..,......, 

~L(I ~1~~" ~~~~~ 

Construction Joint Permlfted 

I ,_ 

ol 

J I /---

L ~~~~ ~~~~~ ~ 
,,. "~r I 

"L I -11t~~~~ ~~~~:: 

~~( r~ ~:-~ (> 

~-----t 
lo 
~ 

Fastener 

L Concrete Slab, 3 11 Thick, Reinforced 
With WWF 6x6-Wl.4xWl.4 

-
"" 

TOP VIEW-MULTIPLE PIPE 

NOTE: See Sheets 5 and 6 for details and general notes. 

0 0 

2' 

/ 

0 I 0 

I 
"I 

1 
/ 

/I 

0 I o 

,_ I 

:::_J 

*slope: 

To f Pipe For Pipe 18" And Smaller 
1:2 For Pfpe 24" And Larger 
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/9T4 AASHTO 
x 

Span Rfse 

fl" 13" 2'-611 

21" 15 11 2'-1011 

28" 20" 3'-5" 
35" 24" 4'-0" 
42" 29" 4'-9" 
49" 33" 5 1-611 

57" 3B" 6'-4 11 

64" 43" 7'-1" 
71" 47·· 7'-10" 

A B c E F G H• 

2..5' 2.41' 4.91' 2.33' 7' 1.39' 4.7' 
2.5' 3.09' 5.59' 3.00' 8' 1.76' 5.0' 
2.5' 4.81' 7.31' 4.61' 9' 2.22' 4.3' 
2.5' 6.18' 8.68' 6.00' II' 2.55' 5.0' 
2.5' 7.90' 10.40' 7.61' 12' 2.f/1' 4.3' 
2.5' 9.28' 11.78' 9.00' 14' 3.34' 5.0' 
2..5' 11.00' 13.50' 10.61' 16' 3.65' 5.3' 
2..5' 12..71' 15.21' 12.33' fl' 3.89' 4.7' 
2..5' 14.09' 16.59' 13.61' 19' 4.14' 5.3' 

Sod7 Beveled Or Round Corners 

H• 

Grote 

0 

Fostener 

I 

ol 

Concrete Slob, 3" Thick, Relnforced c..i 
With WWF 6x6-Wl.4xWl.4 

TOP VIEW-SINBl£ PIPE 

E 
6" 

Paid For As Pipe Culvert F (Pipe To Be Included Under Unit Price For Ultered End Section) 

SECTION 

O/IJENSIONS .. flJANTmES 
Single 
Pipe 

4.50' 
4.83' 
5.42.' 
6.00' 
6.S8' 
7.f1' 
7.83' 
8.42' 
9.00' 

0 

0 

Double 
Pipe 

7.00 
7.61' 
8.83' 
10.00' 
11.33' 
12.61' 
14.fl' 
IS.SO' 
16.83' 

0 

I 0 

I 

M 

Triple Quad. N 
Pipe Pipe 

9.50' 12.00' l.04 
10.50' 13.33' 1.04' 
12.25' 15.51' 1.04' 
14.00' 18.00' 1.04' 
16.08' 2.0.83' 1.04' 
18.fl' 23.51' 1.04' 
20.50' 26.83' 1.04' 
22.58' 2.9.61' 1.04' 
2.4.61' 32.50' 1.04' 

Construction Joint Permitted 

2' 

GRATE SIZES CONCRETE (Cu. Yds. J 

Standard Extra Single Double Triple Quad. 
Weight Pipe Strong Pipe Pipe Pipe Pipe Pipe 

0.62 0.9S l.ZT 1.60 
0.69 l.06 1.44 1.77 
0.81 1.25 1.73 2.19 , .. 3" 0.94 I.SI 2.09 2.66 

21· Jf l.06 1.76 2.46 3.16 ,,. H 1.19 2.02 2.B4 3.68 

3" 4" l.3S 2.3S 3.35 4.36 
3" 4" I.SO 2.70 3.B6 5.03 

•" 4" 1.62. 2.94 4.ZT 5.59 

SODDING 

Single Double 
Pipe Pipe 

8 9 
8 9 
9 II 

10 12 
II 13 
12 14 
13 16 
14 fl 
IS 18 

(Sq. Yds. J 

Trlple 
Pipe 

10 
II 
12 
14 
IS 
fl 
19 
20 
22 

Quad. 

Pipe 

II 
12 
14 
IS 
fl 
19 
22 
24 
25 

• Values shown for estimating pipe quantities and ore for 
Information only. 

Sod7 I' 'c..i 
~~~~~~~f---~~~~~-~~~;~~l~:.-~B-•_v•_l_•d~Or~R-ou_n_d_c_o_m;•-rs~~~-,r-~-,r--t~C-on_s_~_uc_t_~,n_J_o_m~t-P,ermiffed 

0 0 

2' 

_d 

3' 
6" 

2.'Sod 

0 

Fastener 

Concrete Slab, 3" Thick, Reinforced c..i 
With WWF 6x6-Wl.4xWl.4 

TOP VIEW-lllJLT/Pl£ PIPE 
NOTE: See Sheets 5 and 6 for detol/s and general notes. 

*slope: 
To Span Llne For Pipe Arch 2B" x 20" And Smaller 
1:2. For Pipe Arch 35" x 24" And Larger 
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DIMENSIONS • aJANTmES 
M 

Rise Span x A B c E F G H• Single Double Triple Quad. N 
R s Pipe Pipe Plpe Pipe 

12" IB" 2'-1011 2.36' 3.06' 5.42' 3.03' 5' 1.50' 2.0' 4.92' 7.75' 10.58' 13.42' 1.21' 
14" 23" 3'-411 2.44' 3.75' 6.19' 3.70' 6' 1.90' 2.3' 5.38' 8.71' 12.04' 15.38' 1.23' 
19" JO" 4'-0" 2.62.' 5.4T' 8.09' 5.36' B' 2..31' 2.6' 6.04' 10.04' 14.04' 18.04' l.ZT' 
24" JB" 5'-0" 2.79' 7.18' 9.gf' 7.03' 10' 2..85' 3.0' 6.79' 11.79' 16.79' 21.79' 1.31' 
29" 45" 5'-11" 3.05' 8.90' 11.95' 8.70' 12' 3.19' 3.3' 7.50' 13.42.' 19.33' 25.25' 1.38' 
J4" SJ" 7'-0" 3.22' 10.62' 13.84' 10.36' IJ' 3.51' 2.6' B.25' 15.25' 22.25' 29.25' 1.42' 
JB" 60" 7'-10 11 3.39' 11.99' 15.38' 11.70' 15' 3.95' 3.3' 8.92' 16.75' 24.58' 32.42' 1.46' 
4J" 6B" 8'-11" 3.56' 13.71' f1.Z1' 13.36' l1' 4.2B' 3.6' 9.61' 18.58' Z1.50' 36.42' 1.50' 
48" 76" 9'-11" 3.73' 15.43' 19.16' 15.03' 19' 4.59' 4.0' 10.42' 20.33' 30.25' 40.fl' 1.54' 
53 11 BJ" 101-8 11 3.91' f1.15' 21.06' 16.70' 20' 4.71' 3.3' II.OB' 21.75' 32.42' 43.08' 1.58' 
SB" 91" 11'-8" 4.08' 18.81' 22.95' 18.36' 22' 5.01' 3.6' 11.83' 23.50' 35.f1' 46.83' 1.63' 

~---~-- ---------- ----- -~--------i---- ----~ 
Sad 

Paid For As Pipe Culvert 

Beveled Or Round Corners 
Construction Joint Permitted 

Grate 

2' 

Fastener 

Concrete Slob, 3" Thick, Reinforced 
Wlth WWF 6x6-Wl.4xWl.4 -"'-~------~ s_o_"--~ 

TOP VIEW-SINGLE PIPE 

No Pipe Joint Permitted 
Unless Approved By The Engineer 

H• E 

F (Pipe To Be Included Under Unlt Price For Mitered End Section J 

SECTION 

6" 

J' 2'Sod 

GRATE SIZES CONCRETE 

Standard Extra Slng/e Double 
Weight Pipe Strong Plpe Pipe Pipe 

•f J" ... J" ... 3f 
J" 3f 
J" 4" 
J" 4" 

Special Special 
Special Speclol 
Special Speclol 

I 
\ 

0.68 
0.76 
0.95 
l.IB 
1.41 
1.63 
I.BJ 

2.09 
2.37 
2.61 
2.91 

l.04 
1.19 
1.52 
1.95 

2.42 
2.92 
J.J6 
3.95 
4.54 
5.09 
5.77 

Sod 

I- -
\____ -

rcu. Yds. J SODDING 

Triple 
Pipe 

1.41 
l.6J 

2.09 
2.74 
J.44 
4.22 
4.89 
5.BO 
6.7J 
7.56 
B.64 

Quad. Single Double 
Pipe Plpe Pipe 

1.77 B 9 
2.05 9 10 
2.65 10 12 
J.SJ II IJ 
4.45 12 15 
5.52 IJ f1 
6.41 14 IB 
7.65 16 20 
8.92 f1 21 
10.0J IB 23 
11.50 19 24 

Beveled Or Round Corners 

Grate 

/ 
/ 

/ 
__ (_ 

~ 

""' 

\ 

" "-~ 
"- Fastener 

~----c--~---~ 

Concrete Slob, 3" Thick, Reinforced 
With WWF 6x6-Wl.4xWl.4 

(Sq. Yds. J 

Triple Quad. 
Pipe Plpe 

II 12 
12 IJ 
IJ 15 
15 IB 
IB 20 
20 2J 
21 25 
23 27 
2E JO 
27 J2 
29 JS 

TOP VIEW-llULTIPLE PIPE 

NOTE: See Sheets 5 and 6 for details and general notes. 

*slope: 

To Major Axis For Pipes 24" x 38" And Smaller. 
1:2 For Pipes 29" x 45" And Larger. 

2008 FOOT Design Standards 

• Values shown for esti"mating pipe quanti"ties and are for 
information only. 
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2' 
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#3 Steel Bars 

TOP VIEW 

ENO VIEW 

BOTTOM VIEW 

1• Galvanized Bolt 
Hex Head Bolt Shown: Elfher 
Hex Head Or Square Head Bolt 
May Be Used. Only Hex Nut To 
Be Used. 

Pipe Grate 

SIDE VIEW 

The specified weld shall be made when the 
fabricated unit is subject to hazardous hauls 

F.L. 

Shell Thickness 
Varies 

and repeated handlfng. Tack welds are permitted 
for loco/ or job site fabrication. Galvanizing 
over welded surface not required. 

See Tables For Dimensions 

\ 

3" 

Ref. 

u Less 2'-0" r I' Slot I 

! ,. rfl Nominal o;a. 

l: Jcr~~-===~I· m 
•s·V I µq I 

Intermediate And Fastener I' For~ 
uumple Drofn Pipe Only. SIDE VIEW END VIEW 
Options For Top Opening: 1

1 

a. 4 11 Or 6 11 Mill Head Cut, I" Deep. 
b. 2 11 Diameter Drilled Hole. 
c. flrH x 2" Slot 

Bottom Opening: ft• x 2" Slot I l__ 

©"""''=-=---"6f KBlll: :::::::::0::, ~Ii/ x 

2." Slot 

TOP VIEW 

See General Notes, Sheet 6. 

GRATE DETAIL 
FOR SINGLE & llULTIPLE DRAIN PIPE 

6" 

'---_Saddle----.._ 

2" 

Ref. 

Drain 
Si"ze L La 

CONCRETE PIPE (ROUND) 

15" 3 4 4'-0" 4' -11" 
18" 4 5 5'-2." 6 1-I" 
24" _§__ i_ 71-611 ~ 
~ 7 8 8 1 -8" 9'-7" 

_j* 
36" g 10 1/1-011 ll'-11 11 

42" ff 12 13'-4" 14'-3" 
48" 13 14 15'-8" 16'-7" 
5411 14 15 161-1011 11' -9" 
60" 16 rr 19'-2" 20'-I" 

CORRUGATED MET AL PIPE (ROUND) 

15" 2 3 2'-10" 3'-9" 

1~~;~nlslnlL La 

ELUPTICAL CONCRETE PIPE 

12"xl8" 2 3 2'-10" 3'-9" 
1411 

){ 2.311 _J_ _A_ ~ ~ 
j* 

19" x30" 4 5 5'-2" 6 1-1 11 

2.4 11 
){ 38" 5 6 6'-4" 7'-3" 

2.9 11 
){ 45 11 

7 8 8 1-811 9'-711 

34"x53" 8 g 9'-10" 10'-9" 
3811 x60 11 

10 ff 12'-2" 13'-I" 
43" x68" ff 12 13'-4" 14'-3" 
48" x76" 13 14 15'-8" 16'-7" 
53" x83" 14 15 16'-IO" 11'-9" 
58" x91" 15 16 18'-0" /8 1-11 11 

18" 3 4 4'-0 11 4'-11" 
2.4" 5 6 6'-4" 7'-3" 
3011 7 8 8 1-811 9'-7" 

** J Note: iHx 3" bolts are standard for 

36" 8 g 9'-10 11 10'-9" 
42" 10 ff 12.'-2" 13'-!" 
48" 12 13 141-6 11 15'-5" 
5411 14 15 16'-IO" !1'-9" 
60" 15 16 18'-0" 181-1/ 11 

CORRUGATED METAL PIPE IARCHJ *** 
11" ){ 13" I 2 l'-8" 2.'-7" 
2/ 11 xl5" 2 3 2.'-1011 3'-9" 
2B" )( 20" 4 5 5'-2." 6'-1" 

~"x24 5 6 6 1-411 7'-3" 
"x29" 6 7 7 1-611 8'-5" 

14911 
)( 33" 7 8 8 1-811 9'-7" 

157 11 x 38" g 10 11'-0" 1/1 -11 11 

** _J 

all grate fasteners, except when 
the contractor elects to use the 
slotted upper holes for the 
intermediate fasteners on multiple 
drai"n pipe, whi"ch wUI require the 
following bolt lengths: 

Grate Size 
I Std. & X-Stg. J Bolt Length ,. 

2, sf 
3" 6" 
1' 3, 61/ 

FOR ALL SIZES OF SINGLE ANO llULTIPLE DRAIN PIPE 

FASTENER UNIT 

64" x43" 10 ff 12.' -2" 13'-I" 4" 
71" x4l" 12 13 141-611 15'-5" 

**To be used only when grates are coiled for In the plans. 
***1974 AASHTO Plpe Arch Slzes. 

7" 

2-fr• x ~H Steel Bar 
(See DetaU Right) 

4 x Bolt Dia. 

4 x Bolt Dia. 

Varles 

Varies 
4 x Bolt Dia. 

All bars, bolts, nuts and washers are to be galvanlzed steel. 
Bolt diameters shall be iH for 15" to 36" pipe and 1• for 
42" to 60 11 pipe. 
Two connectors required per joint, located 60° right and left of 
bottom center of pipe. 
Bolt holes ln pipe shell are to be drilled. 

~ 
4 x Bolt Dia. Mi"n. 3L Or Bell Length + 3f• Mi"n. 

~ rll Bolt Diameter 

~-;-: I 11 

~ (+ +) 2-fr· x ~· 
Steel Bar 

Opflonol Shope~ c 3L Or Bell Length+ 3fr.Min. 

I 

<= => 

CONCRETE PIPE CONNECTOR DETAIL 

2008 FOOT Design Standards 

1" 

~t :_~'Nuts 12 Req. J 

Flat Washer (I Req.) 11/ 
6frH Min. 

fr H x 6" Bolt May Be Substltuted 

Anchors required for CMP only. 
Anchor, washer and nuts to be galvanized steel. 
Bend anchor where requlred to center i"n concrete 
slab. Damaged surfaces to be repaired after bending. 
Anchors are to be spaced a distance equal to four 
( 4) corrugations. Place the anchors in the outside 
crest of corrugation. 
Flat washer to be placed on lnslde wall of pipe. 

Holes In the mitered end plpe are to be drllled or 
punched: burning not permitted. 

ANCHOR DETAIL 

Last 
Revision Sheet No. 
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Modified Slope When lllnlltUR 
covet" Or I.Ms CJaounl - Qi 
Ex/6tln(/ And Propond lnafflllatlana 

1"1! Or Sleeper 
,!ii 

/ 

PLAN 

DITCH TRANSITION 

r 

PERJl/SSIBLE PAVEi/ENT l/00/F/CAT/ON 

GENERAL NOTES 

I. Unlna otherwise delllgnttfed In the plans, oonorete pipe ,,,,_ end _,_ moy be und wltlt ony type of side drain plpe1 tJOITIJfPfed alee/ pipe ,,,,_ end 
nat1oM - be und wltlt any type of aide drain pipe ,_,,, olumltutl pipe, and, tJOITIJfPfed o...,,.,,. ,,,,_ end natlana - be IJftd wltlt ony type of 6l'de 
drain pipe •-F alee/ pipe. When """'1llnllUtl aoafed meffll pipe I• -lfled for •Ide drain pipe, ,,,,_ end _,_ llholl be O/lll8fnJafed wltlt like pipe or 
OOlltlt'llle pipe. When the lllllered end IJlt1llan pipe Is dissimilar ID the side drain pipe, o oonorete ]oa/tet llholl be O/lll8fnJafed In - wltlt lndeJt No. 2IJO. 

2. COllarele pipe und In the _. of,,,,_ end netlana llholl be of nleallve lenglha ID tNOld .-. COllMC/lana. 

:S. Corrugoled mlol pipe (IONon/z/ntJ tllfll /a dotllo/led INrlntJ btNel/l'llJ and perfonJt/ntJ for lllllered end netltln llholl be repaired. 

4. That porlltln of tJOITIJfP/ed meffl/ pipe In direr:/ aontaal wltlt the oonorefe slob and u/end/l'llJ ~ beprd llholl be """'1llnllUtl aoafed prior ID p/oo/ntJ of the oonorete. 

5. Corrugoled po/yetlP/lone pipe I CPE I for 6l'de drain app/lt:afltln of 15•, IB• or S!!f• d- llholl utilize e/lller tJOITIJfPfed meffll or oonorete mlleretl end net/one. 
When IJftd In oon/lltlDfl«I wltlt tJOITIJfPfed mlol lllllered end natloM, COllMCll«I llholl be 11/ e/lller o - melD/ - -lf/ao//y delllgnttfed ID Join CPE pipe 
and meffll pipe or other _,.,. O(JfJlfNed 11/ the SIDie Drfllnoge Engineer. When und In oon/lltlDfltln wltlt o OOlltlt'llle ,,,,_ end -· oonnealltln llho/1 be l1J 
OOlltlt'llle Joa/t•t O/lll8fnJafed In ......- wltlt lndeJt No. 2IJO. 

6. When ••/etll'llJ 11111/lple aide drain pl- ore -" other lllan the di_,_ - In fhl• -II. or htNe nanporJ11/el 01tu, or htNe non-uniform net/ona, 
the lllllered end net/ona wlll be O/lll8fnJafed e/lller ._.nty 1111 •lntJI• pipe lllllered end netlana or ao/1-/y 1111 1111//lple pipe end net/ona 1111 
d/rea/ed l1J the En1Jlnfff'1 /rMw, fllllered end natfoM WI/I be po/d for eotlr, - on eotlr Independent pipe end. 

7. In odd/I/an ID the requ/,.....,,ts of Seat/an .C0-4, 6l'de drain ai/Verle llholl OIJllfJ/y wltlt the ower requl~ - on lnde• No. tm. 

8. The relnfomed oonorete slob llholl be O/lll8fnJafed for oll a/zu of 6l'de drain pipe and oaet In p/ooe wltlt c- I oonorete. 

9. flotlld pipe size JIO• or greater, pipe-- size :ss• • S!!f• or greater and e/1/pt/aol pipe 19• • JIO• or greater llholl be (lfOfed unless ~ In the p/one. 
Smaller a/zu of pipe llholl be (lfOfed only when oolled for In plans. The ,,,,,,,,,. ,me on fffl/lll'llJ -- ends on dl'l/ded hl¢wap llholl be omitted. 

10. - ore ID be f.O /aoled ,,.., alee/ AST/I ASS, Grode B, pipe. The ,,,,,,,,,. ,me on oll ffflff/a -"""' ends llholl be SohedJle BO and o/1,.,,,,,/n/ntJ (lfOfu 
llholl be 5d#ldl/e 40.- 6Ub}eal ID aoll free and aorrulve free """'-' moy be fobr/aoled fl'Dlll (IONonlzed pipe, wltlt /Kin meffll expand U/l'llJ fobrlt:afltln 
repaired 1111 apeo/fled In s""""" !162, stondard Speolflt:aflana1 or, ....,. /aoled fl'Dlll - pipe and hot dip (IONonlzed ofter fobr/aotltln In n" '*"""' wltlt 
ASTll A/23. - 6Ub}eat ID aoll waler or hlfl/t/y OIJIT081ve """'-' IJ/roll be hot dip (IONonlzed ofter fobrlt:afltln In n" '*"""' wltlt AST/I A/23. 

II. Oltoh -- IJ/roll be und on oil (/lfldU In ·- of :SI "" dlreated "' the Englnfff'. 
where o /11/nlltUR apoa/ntJ of JO' will not ruull-.... the ID• polnle of the ,,,,_ end --. 

12. The pro/eat fll'llJlnNr IJ/roll aontaal the Dletr/al Dr'11noge Englnfff' for -Ible o/lemole fl-t prior ID oonstn/Df/ntJ aide drain lllllered end seot/ona 
wirer o /11/nlltUR apoa/ntJ of JO' will not ruull between the IDe polnle of the mllered end net/one. 

l:!L The oaet of oil pipe Is I, (lfOfu, flllltonen, relnforolntJ, oonneators, ..-... OOlltlt'llle, --·Joa/tole and OIJIJp//ntJ - llholl be lnoluded In the oaet for 
the ,,,,_ end -Ian. Sodt//ntJ IJ/roll be paid for ._.n1y under the oon1rrd uni/ pr/ae for ,..,,,,,_ Turf, SY. 

H. 111/ered end _,_ llholl be paid for under the oon1rrd uni/ pr/ae for 111/ered End Seat/an I SO I, Eo., /med on eotlr ""'-"""'t pipe end. 

DESIGN NOTES 

I. In arll/aol lt/dtUJ//a loaotlona, (lfOfu llholl not be IJftd until polentlo/ debris trrlMporl Im - - l1J the drainage Ol'llJlneer and -1ofe ~ -.. 
Dltoh (/lfldU In ._.. of JI or pipe wltlt less lllan 1.5' of ower and (/lfldU In ._.. of II will require .,,,,, on tttoluot/an ((Joneffll - 9 I. 

2. The dN/fn Ol'llJlnfff' llholl deterllllne hlfl/t/y OIJIT081ve -- and ~ In the plans - the (/fOfU llholl be hot-dip 
(IONonlzed ofter fobrlt:afltln I General - ID I. 

:s. The dN/fn Ol'llJln•er llholl nter/11/ne and dNlr/lltlle In the plans whltlh o/lemole typea of ,,,,_ end - will not be 
ponnltted. The rutr/alltln llholl be - on OIJIT081ve or - ,..,,,,,,.....,,,._ 
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SCHEDULE OF BELL REINFORCEMENT 
C/asses JI,11I,IJC,Jt:1 Wall A, B, C 

Nominal Design Uaxf11WJm 
Pipe Bell Reinforcement 

Diameter Reinforcement Under Tolerance 
SQ. IN. PER FOOT SQ. IN. PER FOOT 

15' 0.(11 0.010 
18' 0.(11 0.010 
24' 0.09 0.010 
30 11 0.12 0.010 
36' 0.14 0.010 
42' 0.16 0.010 
48' 0.19 0.011 
54' 0.21 0.012 
60 11 0.23 0.0135 
66' 0.26 0.015 
72' 0.2B 0.0165 
78' 0.30 0.018 
84' 0.33 0.0195 
90' 0.35 0.021 
96' 0.37 0.0225 

102" 0.40 0.024 
108' 0.42 " 

Allowable Tolerance For Last 
Full Wrap Of Relnforci"ng When 
Using Single Ell/pt/cal Cage 

The Last Full Wrap 
Of Reinforcing Shall Extend 
To The Shoulder Point And 
Meet ASTM C-76 

3' 

r.-:;· .·•··· 

3" Max. 

L 

1.75 L 

i::;· .·•··· -....,--,---- 30" Max. 

Rubber Gasket (Round Or Profile J 
r Round Rubber Gasket Shown J 

*All circumferential steel located above this line 
wffhln 1.75 L Is deffned as bell reinforcement. 

Ra/ND RUBBER GASKET SHOWN 

DETAIL OF BELL & SPIGOT CONCRETE PIPE JOINT USING RaJND OR PROFILE RUBBER GASKET 
Class I Concrete 

Collar Of Class I Concrete 
(May Be Formed By Any Method 
Approved By The Engineer J 

Cut Toe Of Existing Endwa/I 
To Contour Of Pipe 

SECTION AA 

Spigot End To Be 
Placed In Existing 
Endwafl Regardless Of 
Dfrectlon Of Flow 

l..DNSITUDINAL SECTION 
Note: Cost for removal and disposal of portions of top and toe of existing endwall and cost of 

concrete, reinforcing steel and construction of collar to be included in the contract 
unit price for pipe culvert. 

CONCRETE COLLAR FOR EXTENSION 
OF EXISTING PIPE CULVERTS Any Wire Mesh Arrangement Whlch Provides 

0.126 Square Inches Of Steel Area Per Linear 
Foot Both Ways May Be Used; Provided The 
Wires Are Spaced A Minimum Of 2 11 And/Or 
A Maximum Of 6" On Centers 

12 11 For Pipes 15 11 Thru 24" 
• • ~ 24' For Pipes 30' And Larger Varles 

CONCRETE JACKET 
Double Gasket 
(Preformed Plastic J 

Class I Concrete 

I 

qJ ~~ -f ciossiconcrete 

t JoL1zt.c f 
Class I Cone. 

Round Or Elliptical 
Ualn Llne Plpe Prlmer 

Primer 
Filter Fabric Jacket Required Filter Fabric Jacket Required 

PREFORMED PLASTIC JOINT 
CBEFORE PUU..-UPJ 

PROFILE RUBBER GASKET 
I BEFORE PULL -UP J 

Cost of concrete Jacket or filter fabn"c Jacket to be 
i"ncluded i"n cost of elliptical concrete plpe culverts. 

EWPTICAL CONCRETE PIPE JOINTS 

Overlap 2' Mln. 

i: 
,rt' ~\\<' 
~\\<" 

ELLIPTICAL PIPE SHOWN 
/SOllETRIC VIEW 

Woven Or Nonwoven 
Filter Fabrlc 

ROUND PIPE 

PIPE SECTIONS 
Cost of filter fabric jacket to be Included In cost of pipe culverts. 

l l 

Note: For reinforcement see elliptical pipe concrete Jacket. 
(All Pipe Sizes J 

BEU. AND SPfSOT TON6UE Ir SlillDllE 

DISSIMILAR JOINTS 
Bltuminous Coating Requlred For 
CUP r Any Suitable Bituminous Material 
May Be Field App/led J Bituminous Coating 
To Extend 12" Beyond Concrete Collar 

12' 

Flexible Pipe 
(Corrugated Steel , Corrugated 
Aluminum, Corrugated Polyethylene, or PVC J Class I Concrete --t;::::_ _ _l ___ ...J 

12 11 12' 

Note: Cost of concrete and bituminous coating to be included i"n 
contract unit prlce for either new pipe or Mitered End Section. 
A concrete Jacket shall not be used to }ofn: 

r a J metal pipe of dissimilar materials 
( b J flexible pipe when the minimum cover required in 

accordance with Index No. 205 cannot be obtained 

DISSIMILAR TYPES 
FOR ALL PIPE TYPES - CONCRETE PIPE SHOWN 

FILTER FABRIC JACKET 
CONCRETE JACKET FOR CONNECTING DISS/lllLAR TYPES 

OF PIPE AND CONCRETE PIPES WITH DISS/lllLAR JOINTS 

Max. Diameter· ~ Diameter 
Of Mai"n Li"ne Pi"pe (Or fr 
Height Of Elllptical Main 
Line Pipe J 

Cost of concrete and steel to be included in contract unit price for pipe culvert. 

CONCRETE COLLAR FOR JOINING 
llAINUNE PIPE AND STUB PIPE 

Masonry Plug ~ 

- ,,.-- 8 11
, Pipes To 60 11 

-+ 12". Pipes 66" To 108" 
/6 11

, Pipes Above /08 11 

Note: Unless otherwise called for Tn the plans. the 
cost of plugging pipes to be included in contract 
unit price for new pipe. 

PIPE PUIG 
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Front Slope 
11,2 Std.! 

90" Elbow Or 
Quarter Bend 

Retaining Wall 

Expansion Material 

Sidewalk 

0.02 (Min. J 

SECTION CC 

3 11 Cone. 
Ditch Pavt. 

j ~alk 
+ + 

4 11 Pipes 

SECTION AA 

Front Slope ( 1:2 Std. J 
,-;_. 

<if'" 12" 

~r· 
Retaining 

Wolf 

SECTION 88 
Note: PVC pipe, Schedule 40, to be paid for under the contract 

unit price for Polyvinyl Chloride Pipe Culvert r 4" J, LF. 

Reinforced Concrete Top 
(Tap Required When Inlet, Manhole Or Junction Bax Riser Is 
Less Thon 4 Feet ln Diameter; Or When 3'-6 11

, Alt. B Inlet, 
Manhole Or Junctlon Box Rlser Is Used; Or When Rectangular 

5'-4" For 54" Pipe 
61-0" For Other (

Inlet Is Used. J 

-.1-r~U.-+---J...,.L.U"'1 Size Pipes 

For Optional Construction 
Joints See Index No. 201 

8 11 For 54 11 Pipe 
12" For All Others 

Round Or Elliptical Pipe 

SECTION PLAN OF TOP 

INLETS, MANHOLES OR JUNCTION BOXES 
ON INTEGRAL PRECAST aJNCRETE RISER FOR aJNCRETE PIPE 

aJNCRETE GUTTER AND DRAINS AT RETAIN/NS WALLS CLEARANCE STRENGTH 

Edge Of Pavement 

EDltoh Offset ~ 
----------

! 

L=Length Of Tronsltlon 

Edge Of Pavement?> 
Edge Of Shoulder 

Minimum Distance As 
Required To Comply 
With Safety Criteria 

Variable Front Slope 

Normal Slope 

Variable Front Slope 

Normal Slope 

1:2 Slope ff Necessary To Go 
Beyand Normal Toe Of Slope 
And Maintain Ditch Width By 
Movfng Gut Back Slope. 

Slope To Normal Slope If Possible. 
Slope Not To Be Steeper Than 1:2. 
See Section Above If /:2 Slope 
Must Go Beyand Toe Of Normal 
Slope. 

NOTE: Filfing or exoavafion of variable slopes fo 
be done during normal gradfng operations. 

SECTION CC 

Use Larger Value Of Either: 
I. L=IOxH (No Uaxlmum) 
2. L =10 x Ditch Offset ( Uaxlmum L=IOO' J 

llEIMJD FOR SCI IALI l.M/TS OF VNIMLE FIDIT SIJ1l'ES AT DIWllNJE STlllCTURES 

RAILROAD COMPANY BELOW BOTTOM ASTM (C16) 
OF RAIL (FEET) CLASS 

oom ''" IJl 
Atfanto And St. Andrews 4.a IJl 
Florida East Coast 5.5* Ill: 
Bur/Tnaton Northern Raf/road S-TRK MIL 

4.5 5.5 IJl 

CSX Tr: rtatlan Inc. 5.5 Ill: 

Southern Railway System 
r:;eorglo ::.oumem Ano f" lorlaa 5.5 ][ 
L/Ye r erry PJeDfVIO 5.5 ][ 
« v 

*clearance is for cosing pipe. All subgrode co"rer pipelines 
and wirelfnes will be Fnsfolled within o casfng pfpe which 
will extend from Right-of-Woy line to Right-of-WO'/ line. 

Minimum Length Of Spec/al Pipes Required 
(To be In Increments Of 8 1

) 

,l ( o_f Rall rood 
Boffam Of Rail ~ 

standard bover ~---+-/~ "'1CTap Of Rall 
See Tobie Abave / \ 

/;;;. ),/t_ Slopes_:.,._ 
(Design Loadlng) \ 2'Min. 

Pipe Shell Thlckness , 

Flow Line Of Pipe' 

llEIMJD FOR fJEIS- TIE LEllBTH OF 
SPECIAL l'll'E Rf!AMED UlllJER RN/AM/JS 

6
11 

Std. I 

l1£t== < !"~ Hale1 -"'i_ L6x4xix4 
f l"QJ Hole 

SEcrKiN STEEL PJ.TE 
Steel Plate 

!u PVC Pipe Sleeve 
CUP DETA/Lj ~· f 

j" x 14" Bolt Wi"th Nut 
And Washers 

Steel Plate 

L2x2xi 
2'-4" For 18" Pipe 

~" (lJ Anchor with nuts and washers 
6'/. 11 Mlnlmum lmbedment: 
Hex Bolt: 

Cast-In-Place 
Adhesive-Bonded Anchor: 

Fully Threaded Rod Installed In 
Accordance With Speclflcatlon 
Section 416 

SIDE VIEW 
3'-0" For 24" & 30" Pfpe-~:=:::::"'-_____ _, 
3 1-8 11 For 36" Pipe 
4'-4" For 42 11 Pipe 

Bars 8 11 Ctrs. Each Way 

~u Bars, Pipes< 30"0 

gu Bars, Pipes 2: 30"(1) 

Clip Angle--+...I 

See deta_u_~1---...:>.~~~~~~----1-.,f-"'[ Steel Plate: .. ~ 
3'-6" For 18" Pipe 
4'-0 11 For 24" Pipe 
4'-6" For 30" Pipe 
5'-0" For 36" Pipe 
5'-6" For 42. 11 Pipe Vert Bars & Plate Holes 

Symmetrical About f Pipe: 
4 For 18 11 Pipe 
5 For 24" & 30" Pipe 
6 For 36" Pipe 
7 For 42" Pipe 

Pfpe Dia. /811 2411 3Du 36H 42H 

Grafe (lbs. J 48 58 74 90 Ill 

FRONT VIEW 
Note: Guards fo be constructed only at locations specifically 

called for in plans. Guard, plate & clips, bolts, nuts and 
sleeves to be included ln the contract unit price for 
Reinforcing Steel r Miscellaneous J. 

GUARD AT PIPE ENDS 
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w d R Rows Of Arc 
TO REPLACE: Weep Holes Length 

6 1 Median Swale 6' 0 .24 ' 19' 0 6 .0' 

1:6 Front Slopes : 1:4 Back Slope 

5 ' BW Ditch 10' 0 .61' 19' 2 10.1 ' 

4'BW Ditch 9' 0 .54' 19' 2 9.1' 

] :4 Fron t Slopes & Back Slope 

5'BW Ditch 9' 0.14 ' 14 ' 2 9.2 1 

4'BW Ditch 8' 0 .58' 14' 
1 

(in cen ter) 8 .1' 

For use only where side slopes are 1:4 or flatter. Point "A" and "B" 
are to be the some elevation and should be used to locate the paved 
section. 

Ditch 
Grade 

ALTERNATE DITCH PAVEMENT 

Roadway Ditch 

itch Slope 

:tMisc. asphalt will not be 
permit ted for this type o f 
construe tion . 

JUNCTION OF ROADWAY DITCH* 
AND LATERAL DITCH 

Do Not Construct Weep Holes In 
/This Are a Or 5' Upstream 

Grade ~ ~ a 

Ft/fer Fabr ic 

Ditch~Grade c 

Lafera/Ditch a ~ 

3"x4 " Weep Holes __j ~ 

10' C. to C. 
50 'Mox. 

Erosion Stops 

·1 
Staples Not More 
Thon 3' Centers 

--:l\f=-'--+----4~~"'!'-1--¥--L~--4+'-r 6" Min . Overlap 

---M- f----+-P'--lf--<'l+-----1--"---f-----I'>.,--!-- f One Row Of St a pies 

PLAN 

~'"'\f'~t----- Matting ~ 
) II -r 

f.-.-_6 " Typical 

LONGITUDINAL SECTION 

Each Edge Of Overlaps, 
Each Side Of Stops And 
On Outer Edges At Not 
More Than 18" Centers 
(Typical) 

/ Side Slope 
--./ ~6" Overlap 

Side Sl ope 

SECTION 
MATTING FOR DITCH 

Fron t Slope 

JUNCTION OF R/W DITCH* 
AND LATERAL DITCH 

Ditch 

Shoulder 
Point 

Roadway 
Side Slope 

Slope 

Ditch Width Varies 

Normal Ditch Elev. 

Fron t And Back 
Slopes Vary 

3"x4" Weep Holes 
PROFILE OF DITCH PAV' T AT LOCATIONS 

SECTION AA OTHER THAN JUNCTION WITH LATERAL DITCH TYPICAL SECTION 

DITCH PAVEMENT 

Pavement Type Dimensions Poymem Basis Of Filter Fabric Velocity 
References & Remarks a b c Unit Estimate Type Range 

When 

Note : 

/Ix"= 
"x ii= 
ffx'1= 
lfxll= 

"x n= 

1' To 4 ' Const . 1 Row (Cen tered) 
5 ' To 1' Const. 2 Ro ws 
8' To 12' Cons t. 3 Rows 
13' To 17' Const. 4 Rows 
18' To 22' Const. 5 Rows 

Alf weep holes to be 3"x4" rectangle or 4" or 5 " 
dia. circle hole. Yz cu. ft. (12 " x 12" x 6") of 
No. 6 aggregate to be placed under each hole. 
1 sq. ft. of galv. wire mesh <%" openings) 
shall be placed between the aggr egate and the 
concrete. Cost of holes, aggregate and wire mesh 
t o be included in the cost of ditch pavement. 

WEEP HOLE ARRANGEMENT 

[ Dit ch Median--J, 

l 
Soddmg Or 

i tch f-'avt . 
3 ' 3' 2 ' 

Sodding Shoulder 
Point 

1:6 ~'----
7"-..:::0~-0~4"==""=~}~:6~Jl~;6~i=::c=-~0~- 0~4~ Roadway 

Side Slope 

SWALED MEDIAN 
(No Weep Holes) 

ROADWAY SIDE DITCH 

4 0 ' 

Sod Or 
Ditch Pavt. 

10' 

Varies (25' Min . ) 

a 

Sodded Ditch 
1.5' Deep 

10' Standard Paved Ditch JO ' 

Pavement 
I Sod 

PLAN 

PAVED DITCH END TREATMENT 

GENERAL NOTES 
1. Type of ditch pavement shall be as shown on plans. 

2 . In concrete ditch pavement, contrac tion joints are to 
be spaced at 25 ' m aximum in tervals, or as directed by 
the Engineer. Contraction joints may be either formed 
( construction jointJ or tooled. No open joints will be 
permitted in concrete ditch pavement. 

Expansion join ts with Yz" p r ef ormed joint filler shall be 
c onstructed at al/inlets, endwalls, and a t in t ervals of 
not more than 200'. 

3. Lip at end o f ditch pavement shall normally be located 
downs tream of DP! or on flatter grades where there is 
a decrease in ditch velocity. 

4 . Toe walls are to be used with all ditch paving. A toe wall 
is not required adjacent to drainage structures. 

5. When directed by the Engineer, weep hole spacing may 
be reduced to 5 ' minimum. 

6. For junction o f R/ W ditch spillway and lotero/ditch, sides 
of paving to be 1' high minimum. 

1. For ditch pavements requiring ftlter fabric, the fabric shall 
be placed directly beneath the pa vement for the entire leng th 
and width of the pavemen t. When weep holes with aggregate 
ore used, the fil t er fabr ic shall be pl aced be!o w the aggrega te 
to form a mat continuous with orunderlapping the pavement 
fabric . (See Index No. 199 for fabric type and application). 

8 . Ditch pavement requiring reinforcement shall be detailed 
in the plan. 

9 . Cost of plas tic filter f abric to be included in the contract 
unit price for ditch pavem ent. 

Concrete 24 11 6" 3" SY SY D- 6 Low-High Section 524 of the Standard Specifications. 40' MEDIAN 
Miscellaneous Asohalt 24" 12' 4" TN 0 .2 TN/SY None 
Riprap (Sond- Cemen tJ 24'1 12 1 1 4" CY 0 .11 CY/SY D- 4 

Rip rap (Ditch Lining ) TN TN D- 2 

Low - Moderate Sec t ion 339. 

Low-Moderate Section 530. Gr outing o f joints required. 
Moderate - High Section 530. 

10. Sodding to be paid far under con tract unit price for 
Performance Turf, SY 
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To e Of Slope 

No te:Soddin g quantities for each endwall to be 
determined by the designer from this detail. 

<EXCEPT INDEX NO. 250) 
STRAIGHT ENDWALL 

U-TYPE WINGS 

STRAIGHT ENDWALL 
INDEX N0.250 

45° WINGS 

U-TYPE ENDWALL 
INDEX NO. 261 

WINGED ENDWALLS 
INDEX NO. 266 

FLARED END SECTION 
INDEX NO. 2 70 

SOD QUANTITIES (S Y) 

INDEX NO. 250 INDEX NO. 261 INDEX NO. 266 INDEX NO. 2 70 

SLOPE SLOPE SLOPE ALL SLOPES PIPE 1 · ') J: 3 1: 4 J: 6 J: 2 I 1: 3 1: 4 J: 6 1· ') J: 3 J: 4 J: 6 
SIZE 

. "- . "-

PIPES PIPES PIPES PIPES 
1 2 3 1 2 3 1 2 3 1 2 3 1 1 1 1 1 1 1 1 1 

12" 14 15 18 22 JO 
15" 19 21 2 4 22 26 29 26 30 33 34 38 43 13 (15) 16 17 23 15 17 20 25 1 1 
18" 21 2 4 27 25 29 33 30 34 38 39 44 50 14 (16) 17 19 25 16 18 2 2 28 1 1 
21" 12 
24 11 26 30 3 4 32 37 42 38 44 50 5 0 58 66 15 (J 7) 19 21 28 19 22 26 34 14 
2 7 /I 15 
30" 31 37 42 39 46 53 46 55 63 62 74 85 17 (18) 21 2 4 32 21 25 30 40 16 
36" 37 44 52 46 56 65 56 67 79 76 91 107 2 4 29 3 5 47 18 
42 11 43 53 62 55 67 79 67 82 96 91 111 132 27 32 39 54 19 
48" 50 62 73 64 79 93 78 97 115 108 133 158 3 0 36 44 61 21 
54 " 57 71 85 74 92 110 91 113 136 126 157 188 2 1 
60" 22 
66" 25 
72 /f 26 

() Endwall With Baff les 

SOD 

Sand-Cement Or 
Rubble Riprap 

6" Fold Min. 

12" Bit. Coating 
On Face Of Concrete 

J'x2" Pressure Trea ted 
Nailed To Surface 

, ..... . .. 
·:·.··: 

BONDED OPTION 

, ..... . .. 
·:·:·: 

NAILED OPTION 

No Adhesive Above Here 

Note: Either option m ay be used unless otherwise c alled for in the plans. 

GEOTEXTILE PLACEMENT AT CONCRETE STRUCTURE 

t---------------------2_o_oa __ F_D_O_T_D_e_s~ig_n_s_m_n_d_am __ s __________________ ---t ~:On Sheet No. 
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I 

I 

5' Sidewalk With Buffer 
Symmetrfcol About I' 

Roadway 

f <? 61 Sidewalk Without Buffer 
Symmetrical About f 

Sidewalk Joint 

PLAN 

See Plans For 
Handrail Requirements 

4" -45° Haunch 

8" 

SECTION BB 

Back Of Sidewalk 

Varies ( 6' Min.) 

8 11 3'-1" 

• I r See Plan s For 
Requirements 

4'-5" 

Handrall ( l Exp. Mat/. \ Slab To SWk. 

I I I 3'-4" 8 I I I 
I 

5' SIDEWALK 

8" 

~ I 2'-0" I 
I SECTION AA 

2'-8 11 I 3'-4 11 I l'-4 11 l'-4" 

"' 
I 

' (it~ Ls 
LA 

FRONT ELEVATION 

Notes: I. For additional details see Index No. 232. 

Level With Slot Elevation 

2.. Inlet to be paid for under the contract unit price for Inlets (Ditch 
Bottom Type C Modified), EA. Handrail to be paid for under 
the contract unit price for Pipe Handrail, (Material), LF. 

I 
Location Referenoe--i 

l• Exp. Mat!. 

Varies 
1 

Sfdewalk ( <? 6') 

I 

4'-5" 

8 3'-1" 
4'-5" 

2! 6' SIDEWALK 

SECTION AA 
INLET TYPE C l llOOIFIED J 

Flow Lines Of Pipes To 
Match Gutter Elevations 

Curb And Gutter 

Sidewalk 

Double 4" Pipe 

Notes: I. To be constructed at locations as directed by the Engineer. 

2' Varies 

1 

2.. Efther cast Iron plpe or PVC rlgld conduit. U.L. l/sted for direct sunllght exposure, Schedule 40, may be used. 
3. Pipe to be paid for under the contract unit price for either Cast Iron Soil Pipe <Standard) r 4" J, lF or 

Polyvinyl Chloride Pipe Culvert ( 4" ), LF. 

SHAUDW DITCHES 

~ 
:!! 

5 Spa. Iii 6 11 5' 
II 

io t;; 
1\1" _,,, . 

--

-

~ 1: 
~~ ( 

~~ ti 
() ct ct =-i= :-------....::-:-~ 
V)
ll l[ l[ "11 I 3' -4" I Unsupported 

V) ltJ Edge 

"' "' "' SLAB REINFORCEMENT 

SLAB SECTION 

- I' Max., 4 11 Min. 
Gradfng And Sodding 
Back Of Sidewalk 
As Directed By 
The Engineer 

s;dewalk 11 11 {Expansion Jalnt 
,-----n-e-11- ---, 
~-------~- ----~ 

~~ 
15 11 

18" 
24" 

c Clrno.-CY 
4'-9 11 2.27 
5'-3 11 2.59 
6'-3" 3.26 

Riprap-Ha/f Plan Shown 

PLAN 

A See Plans r For Handrall 

c================rRequirements 

Sidewalk 

c c 

Seal With Poured 
Rubber 

Sidewalk 

I 2'-0" 

~ ' } I.I 
1.3 
1.8 

Back Of Sldewalk 

L:_A 
FRONT ELEVATION 

SECTION AA 

Notes: I. Maximum pipe size shall be 24 11 diameter. 
2.. Grading back of sidewalk varies and shall be done as directed by the Engineer. 
3. Concrete quantities shown are for maximum wall heights, and shall be basis for estimate and payment. 
4. Rlprap quantities shown are for estimate purposes only. Cost of rlprap to be Included In cost of the endwall. 
5. Endwalls to be paid for under the contract unit price for Cone. Class I ( Endwalls ), CY. Handrail to be 

paid for under the contract unit price for Pipe Handrail, (Material), LF. 

- I' Max., 4" Min. 
Grading And Sodding 
Back Of Sidewalk 
As Dfreoted By 
The Engineer 

Varles ~,. 24" 
I :~ 

[~ ~ • 
PLAN 

14" x 24" x 3" Cone. Slab 

Tee 

~ 24" 
I 

Collar 

SPECIAL CONCRETE ENOWALL 

Proposed 
Main Line 
Pipe 

YARD DRAIN ITEM INCWDES 1 

(D 15" x 15" x 12 11 Concrete or PVC Tee 4' long. 

® One ( I ) Grate-Neenah No. R-4030, 
Phoenix No. P-1058, U.S. Foundry 
No. 5605 or equivalent. 

1----~r,,o_.B,.ec_cP,,a,.,,·dc-Feoa,,r __ l--'r:"oeoB,,e~P!'a";d,_,_F.,,_orru-- (j) /2" plpe as necessary. 
As Yard Drain As 15" Pipe 

ELEVATION @ 0.04 Cu. yds. cane. for slab. 

Notes: I. Yard dralns to be located outside the R/W. Drainage area should not exceed 750 SF (grate flow 0.1 Cfs ). 
2. Yard drains may be constructed at the option of the property owner as shown on the plans. 
3. Cost of plugs and collars to be included in the cost for 15" pipe. For collar and plug details see Index No. 2110. 
4. Yard drains to be paid for under the contract unit price for Yard Drains, EA. 

YARD DRAINS 
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Median Width As Indicated 
In Detail Plans 

Runoff 

Runoff --i 

Provide Approximately A Minimum Of 0.20% Grade On Gutter, Sllghfly Warping 
The Surface Of The Median Pavement If Necessary, Within Limits Of The Median 
Curb Or Curb And Gutter. Construct A Drainage Flume Or Flumes At The Point 
Or Points Of Low Grade. See Detaf/s. 

Grade To Drain As Shown In 
The Plans Or As Adjusted By 
The Engineer During Construction 

8 

L 
Slope To Approx. Match That Of Adjoining Pavt. ( Breakover 0.02 Min., 0.05 Max. J Auxiliary Lane 

~ Prop. Pavt. 

Ir-' Public Rd. Or Crossover 

I 

rlA 

Prop. Median Pavt., Warp 
Surface If Necessary To 
Drain To Prop. Flumes 

Match Surfaces 

~Runoff 

8 
_J 

I 

L-Runoff 
_ l Exist. Pavt. Or Superelevated ) 

-----L~---C-ro_w_n_L-;n_e_(_Ex-,-.• -t.-P-av-t.-J-0-r Lane Line Of ~ ) ~Portion Of New 4-Lane Pavt. I l ----------------
l Superelevated Pavt. (Exist. Pavt. Or New 4-Lane Pavt. J ' \ 1 

\ ' --------- ------------------------------- ---------------q:~--------------

Const. Ditch 
To Drain~ 

-

Varies ( 4.75' Typ. J Varles ( 4.75' Typ. J 

1 

Provide Smooth Section~ c Match Existing Gr~e --,,,--:--L,_...-"-_.--c=~;-~----+-----~-r----:-=:_::-"'""""::--~ 

Prop. Pavt. 
Grade Established 
In Detail Plans 

Median 

SECTKJN AA 

I 

Exist. Or 
New Pavt. 

r M;n~e 0.01'/ft. 

SECTKJN BB 
(May Drain From Any Point Designated In the Plans Or 
As Adjusted By The Englneer During Construction J 

/ / _,.,_..- ----..__ "'"' 
I// ~"" ''°C "'""\ \ 

I fl 9"lr-6"i 9 "I I _J \ 

I ___J_ 
I I 
I I 

5' Wide Sod Unless 
Other Treatment Called 
For In Plans 

Const. Di"tch c To Drain 

___ _l ____ ~ ~ Med;an 

FWME DETAIL 

GENERAL NOTES 

I. These details are to apply to projects which provide for the conversion of 2-lane 
sectlons to 4-lane dtvided higlrway sections and for superelevated sections of new 
4-lane divided highways. Layout above Is Illustration only. Cost of flumes to be 
included in the contract price for Curb or Curb and Gutter. Sod to be paid for under 
the contract unit price for Performance Turf, SY. 

2. Flumes to be located In low point of noses and at other points as designated In 
the plans. The locations may be adjusted by the Engineer during construction. 

2008 FOOT Design Standards 
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10' 5' 

0 

r' Median 

1 

Vories 

SECTION DD 
I. Spillway to be paid for as shoulder gutter. 

2. If spillway empties into a shallow or median 
ditch, the detail should be modified as necessary. 

c 
8 A 

8 A 

if.,,,,,~·,, .. ,.1 ~·~1~-~ 
;;. '"· '"·'"· '"· '"·'> ,;;;; ·•:·:.·•.··:.·•:·:.·•:·:.·•.··:.·•:·:.·•:·:.·•.··:.·•:·:.·•:·:.·•.··. 

SECTION AA 

SECTION 88 

~1 ;··:·_;·.•."_;·•.~;-·:·_;·.•.-_, -· .~;-·:·_;·.• Q : .. --.;~·_.-:;-.·-.;·:_,··.;~·-.-:."···-.;·:_,··.;~·-.-:."···- .•. ·· 
,. ·-··-·-··' ,. ·-··-·-··' ,. ·-··-·-··' , .. _,. 

SECTION CC 

DETAIL OF CONCRETE SPILLWAY AT ENO OF SHWLDER GUTTER 
<TO BE USED WHERE INLETS, PIPES It ENDWALLS ARE IMPRACTICAL) 
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~Inlet Or Manhole (Inlet With Sump Shown) 

Coupllng Bond Bltuminous Coating (Field App/led) 
Filter Fabric Envelope 

I =b,==~'~··~';;;!~;::::::::::::::::::::::~~::::::::::::::::::::::::::::~ Typical Locatlon ~ 
For Bottom Slab 

No. 4 Coarse Aggregate~ 

Filter Fabric Envelope 

Lithout Sump 

~r-~~-r'l-=4 ·-~~~ =r====4' ~ 
. 4' 

~ ~'--!---------" 
~ ·-

8' Nonperforated Pipe <ri ~ '--1----=8_' N~o~n=s=/o~f~l•=d~P~1~'p~•-----"-S~l~o~fl~•d~P~lp~•~~ /-

I 
No. 4 Coarse Aggregate 

I 

Perforated Pipe 

Paid For As French Drain 

METAL PIPE 

Paid For As French Droin 

CONCRETE PIPE 
i" Ga/vanlzed Hardware Cloth 

Sumps Are To Be Constructed Unless Excluded In The Plans. 
Weep Hole To Be Constructed Only Where Called For In The Plans. 
For Additional Sump Bottom Information See Index No. 201. 

No. 4 Coarse Aggregate 2' X 2' X 2' 

Filter Fabric 

lJJNGITUDINAL SECTION 

,---~--------~----7 

\ 

\e 
\ 
\ 

ROUND PIPE SHOWN 

I 
I 

I Steel, Cast Or Ductile Iron Sleeve. 

Only Cast Iron And Ductile Iron 
Sanltary Sewer And Cast Iron, 
Ductlle Iron Water Malns, 
And Steel Water Mains Wiii Be 
Allowed To Pass Directly Through 
French Drain (Without Sleeve J. 

Utl/lty Pipe 

,--

Filter Fabric 
Envelope \ 

\e 
\ 

I 
No. 4 Coarse __J 

Aggregate 

1 I 

ROUND PIPE SHOWN 

---7 

I 
I 

I 

UTIUITY PIPES THRIJ FRENCH DRAIN STANDARD CROSS SECTION < ENLARGEO J 

FRENCH DRAIN SYSTEM 

GENERAL NOTES 

I. Pipe shall be any of the optional types permitted in Section 443 of the Specifications 
unless otherwlse restrlcted ln the plans. Dlssimilar types of pipe wlll not be permltted 
In a contlnuous run of pipe. 

2. Concrete pipe shall be placed with the slots positioned on sides. 

3. Allgnment Joints ore standard (gaskets not required). Reoorrugotlon of metal pipe 
ends not required. 

4. The contractor may submit other methods of providlng slots having equal or greater area 
of opening, for approval by the Engineer. 

5. Filter fabric shall be Type D-3 meeting the requirements of Section 985. 
All filter fabrlc Joints shall lap a minlmum of one (I) foot. 

6. The standard cross section shall be constructed unless other section( s) described or 
detailed ln the plans. 

7. For supplemental detolls see Index No. 2.80. 

8. The O<Jntraotor shall take the necessary precautions to prevent O<Jntamination of the 
trench with sand. slit and foreign materials. 

9. French drains following the typical cross section shall be paid for under the contract 
unit price for French Drains, LF. The unit pn"ce shall include the O<Jst of pipe, pipe plugs, 
plpe fittings, coarse aggregate and filter fabric In place. and the cost for trench excavation. 
backfill and compaction. The unit price shall also include the cost for disposal of surplus 
excavated materials and cost for restoratlon of pavement removed or damaged by french 
draln construction, but shall not include payments for items paid for elsewhere. 

French drains with a significantly different cross section shall be paid for under the 
O<Jntract unit prices for separate items as follows: 

(a J Slotted or Perforated Pipe Culvert, LF. Unit price shall Include cost for pipe, 
pipe plugs and fittings in place. 

( b J Ballast Rock (French Drain Aggregate), CY. Unit prfce shall Include cost for 
coarse aggregate In place, and cost for trench exCCJ'latfon, back.fl/I and compaction. 
The unit price shall also include the cost for disposal of surplus exCCJ'lated materials 
and cost for restoratlon of pavement removed or damaged by french drain oonstruotlon, 
but shall not Include payment for Items paid for elsewhere. 

( c) Plastic Filter Fabric (Subsurface J, SY. Unit price shall be for cost of fabric in place. 
Quantity shall be determined by plan neat dimensions of the fabrlc envelope. 

OESl6N NOTES 

I. Pipe invert should be at or above the water table whenever possible. 

2. French drains with minor dimensional changes or otherwise different from the standard 
cross-section shall be either described or detailed in the plans. French drains with 
significantly different cross-sectlons shall be detailed ln the plans. 
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TOP 
TOP 

r Of Slots r Of Slots 

r Of Slots 

15•-:so• ::J6•-12• 

B' 0 11 

' 
-

I 2'-011 
/

1-011 
/

1-011 l'-0 11 l'-0 11 2'-0" 

_I_ 
i i i i i 

l --+----:-: t:J b~:-- r 

J--------~---

SIDE VIEW SECTION AA 

OPTION A - ROUND PIPE 

Slot 

SECTION BB 

EWPTICAL PIPE 

Pipe 
Size 

14 11x23 11 

19"x30" 

24 11x38 11 

2.9 11x45 11 

34"x53" 

3811x60 11 

Slot 

A curved cut ls acceptable 
provided the control dimension 
is maintained (Typical For 
Elliptical & Round Pipe J 

Slot Cut 

Opening 
c 

Min. Max. 

10" 12 11 

14" 16 11 

14" 16" 

2D" 22" 

2D" 22" 

2D" 22" 

ELUPTICAL PIPE 

SUJTTED PIPE OPTIONS 

Ra/ND PIPE 

Slot Cut 

Plpe Opening 
Size c 

Min. Mox. 

15" 12" 14" 

18" 12" 14" 

24" 16" 18" 

30" 16" 18" 

36" 22" 24" 

42" 22" 2411 

48" 22" 24" 

54" 2411 26" 

60" 24" 26" 

66" 24" 26" 

72" 24" 26" 2' For B' Joints Of Pipe 

2.S' For 12' JMnts ~;H 

Slot~ 
Slot ~ Slot --Tr~ 11·:--1 --If - --t- -=:-11- - -1 

2' __ j__ _J_ - --

l-A 
ROUND PIPE 

SECTION AA SIDE VIEW 

OPTION B - ROUND OR EWPTICAL PIPE 
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Fine Aggregate 

Underdrain Pipe 

TYPE I 

Coarse Aggregate . . . . . 
·.·.~ .. .. · .. .. 

1i 1i 
"' "' 

..... .... . . . . ·: .. 

Fine Aggregate 

~ ::; 
~ 

•. •. •• •• • , __ ,-Coarse ·.·· . .. 
Underdrain Pipe 

Aggregate 

Filter Fabric 
Envelope ~ Fl/fer Fabric 

9 11 Min. 
18" Std • .. 

::.•: . ·.· :: . 
~ Std. 

24" Std. 

TYPE II TYPE III 

DESIGN NOTES 
I. The type of underdrain should be selected to meet design water removal rate and soil conditions. 

Cautlon ls prescribed In the use of these typlcol sections since special designs may be required 
to satisfy project conditions. 

2. Type I underdraln Is Intended for minimum water removal condltlons. 

3. Type II underdrain is intended for moderate water removal conditions. Where reacfi"ve conditions 
may create chemical clogglng, the use of an inert material and/or eUmination of the fllter fabrlc 
may be necessary. 

4. Type III underdrain is intended for maximum water removal conditions. Filter fabric 
is required between the coarse aggregate or fine aggregate includlng those described in general 
notes 2 and 3. Design note 3 applles for reactive condltlons. 

5. Type Jl underdrain ls intended for use ln detention basins and other locations which requi"re a 
filtrati"on system. The standard fine aggregate speclf!ed for Type Jl underdrain conforms 
to flltratlon gradatlon requirements of Chapter 62-25 FAC. 

6. The deslgner should detall in the plans, the location of: 
(a J Type Jl underdraln. ( b J nonstandard locatlons of Type I. II. and III underdraln. ( c J 

~ Sid. 

underdraln lnspectlon boxes, ( d J cleonouts for Type Jl underdraln, and ( e J underdraln outlet pipes. 

7. The designer should specify the flow line elevati"ons at the beginnlng, bends, ]unctions and ends 
of underdraln pipes and outlet plpes. 

8. The designer should evaluate whether an external filter fabrlc envelope ls required around 
underdraln Types I and III. When requlred, fabric shall be speclfled in the plans. 

Envelope 

GENERAL NOTES 

I. The underdroi"n pipe shall be either 4" smooth or 5" corrugated tubing unless otherwlse shown 
In the plans. The size to be furnished wlll be based on the nominal Internal diameter of a 
pipe with a smooth interior wall. Except when prohibited by the plans, the special provisions 
or thls standard, plpe with a corrugated lnterior wall may be provided based on the following 
size equlvalency. 

4" smooth Interior equivalent to 5" corrugated Interior 
5 11 smooth interior equlva/ent to 611 corrugated interior 
611 smooth interior equivalent to 811 corrugated lnterlor 
8 11 smooth Interior equlvalent to 10" corrugated lnterfor 

2. Fine aggregate shall be quartz sand meeting the requirements of Sections 902-4 of the 
Stondard Specifications. 

3. Coarse aggregate shall be gravel or stone meeting the requirements of Sections 901-2 or 901-3. 
The gradation shall meet Section 901, Grades 4, 461, 5, 56 or 51 stone unless otherwise shown 
restricted In the plans. 

4. Underdrain Type I, JI, III and Jl shall be in accordance with Section 440. 

5. Fl/fer fabric shall be Type D-3 (See Index No. 199 J. The Internal filter fabric of Type Jl underdraln 
shall have a permitt1"vity of 0.7 /sec. and an ADS of #40 sieve . 

6. When Type I ls used, a fl/fer fabric sock meeting Section 948 ls required. 

7. See Index No. 500 for the standard location of Type I,II, and IIIunderdrain. The location of 
Type Jl underdrain and nonstandard locations of Type I, JI, and IIIunderdrain will be 
as detalled ln the plans. 

8. All filter fabric joints shall overlap a minimum of I'. The infernal filter fabric of Type Jl 
underdrain shall overlap into the coarse aggregate or the fine aggregate a mlnlmum of I'. 

9. Underdrain outlet pipes shall be nonperforated and all bends shall be mode using j < 45 deg. J elbows. 
90 deg. bends shall be constructed with two j elbows separated by at least I' of straight pipe. 
outlet pipes stubbed into lnlets or other drainage structures shall be not less than 6 11 above the 
structure flow llne. OUtlet pipes discharging to grassed areas shall have concrete aprons, hardware 
cloth, and bordering sod as shown in Index No. 2l!1 for Edgedrain outlets. 

10. Pay Item shall be based on the slze of the smooth inferior products. The contract unit price for 
Underdraln, LF, shall Include the cost of pipe, fittings, aggregate, sock, fl/fer fabric, underdraln cleanouts, 
and concrete aprons. 

The contract unit price for Underdraln outlet Plpe, lF. shall be full compensaflon for trench excavatlon. 
pipe and fittings, concrete aprons, hardware cloth for concrete aprons, stubbing Into drainage structures, 
backfill in place, and disposal of excess materials. 

The contract unit price for Underdraln Inspection Box. EA. shall be for the number completed and accepted. 
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\ 

No. Filter Fabric 

3" of Coarse Aggregate 

Design 

* Slope To Uotch Top of Fine Aggregate 

UPPER L/11/T 

Vories: ( /:2 Uox. J 

\ 
\ 
\ 
\ 
\ 

Optlona/ -----\ 
Trench Side 

Coarse Aggregate 

\ 

\ 
\ 

,. Desirable MlnTmum ~:r' ~ ~-:: .. O' Absolute Minimum 

Design Wa _y_ 
Table -

3 11 of Coarse Aggregate 

No Flfter Fabric 

Ditch Or Basin Bottom 

2' 

Fiiter Fabric Envelope 

* Slope To Match Top of Fine Aggregate 

UIWER L/11/T 

TYPE Jl a 

Ditch or Basln Bottom 

Filter Fabric Envelope 

No Filter Fabrlc 
Varles < 4' Std. J 

! '": • !. •• 
~~-- ----·~·c,-· ~--~- '~~+c'"'" Fffter Fabric Envelope 

Optlonol Trench Side 

I 

I 
I 

I 

4~'f 
3" Of Coarse Aggregate 

Fine Aggregate 

/ Underdrofn Pipe 

Coarse Aggregate l /'Desirable Minimum 

O' Absolute Minimum 

• ·c~arSe • • 
• A~gregate 

SECTION AA 

18" Std. 

TYPE Jl b 

Aj 
2'-6" 

~-----7""::__-~Threaded Cap 

C/eanout Riser 
( Nonperforated J 

Wye Fitting 
6 Elbow 

UnderDrain 
Pipe 

ClEANfJJT FOR TYPE JC UNDERDRAIN 

2008 FOOT Design Standards 

UNDERDRAIN 

~ __t: Design Water Tobie 

Last 
Revision 

02 

Sheet No. 

2 of2 
Index No. 

286 



Exist. Concrete 
P<Ilfement 

Type SP Asphalfic Concret 

I' Edgedraln Wfdfh 

Type SP 
Asphaltic 
Concrete / 

// 
/ 

// ,, 
// 

// 

Varies r Ta Exist. Shldr. P<Ilft. J 

4" Dia. Minimum OUflet Pipe 

f Nonperfarated J --~ 
Length Varies ~ - 8_ 

~ T: ---, r- - "-
Ci_: _ _J) a_-=--- -

Elbow Or Bend As Required 
f See Nate No. 7 J _C_ Sod ___ _ 

4 11 Dia. outlet Pipe f Nonperforated J 
Length Varies 

Perimeter Sad 
4.7 SF For h 4 Slope 
5.5 SF For h 6 Slope 

( 

/.i.r-/7~s1it Filter Fabric 
""\ r 4J." Cross Far outlet Pipe J 

FdJ 

2' 

,, ,,, 
2' Single Pipe 
3' Double Pipe 
---- ---

-----
---- ---

~'I-

2' 

Class I Concrete 
6 11 Thick f 0.19 CY-I: 4 Slope J 

L 
f0.25 CY-/: 6 Slope J 

11 ... ::ti 0. _g 
~·~V) 
I?'- • 

"' 
I• 4 Slope I 

·- Q) Q. ">--
.... ~a.. 
~ . _,,, _ 
- "' 1:

1
6 Slope ~--~ 

·- Q) V) 

1~;9:~ :;::: Q) ~ 
a-~ 

h 2 Pife Bevel ror I: 4 Sl
1
ape 8 ~ ~ ~ 

'.'_::._Pipe Bevel For I• 6 Slope f 
_ -I I" --

Trough For I: 6 Slope ::1" I• 4 Sit 

2' I 

2' 
For I: 6 Slope 

"' For I: 4 Slope 

~Sod=-J:J 

GENERAL NOTES FOR 
CONCRETE PAVEMENT SIJBORAINAGE 

I. No trench greater than 2' In depth wlll be allowed overnight. Trenches shall be 
barricaded at all times. 

2. Concrete pavement subdralnage shalf be constructed od}acent to the law edge of the roadway 
pavement and under travel lanes, auxiliary pavement and shoulders, as called for in the plans. 
When the low edge shifts between outside and inside edges of povement the concrete 
pavement subdrainage shall extend 50' beyond and begin 50' before the flat point 
r ICXJ' overlap J. 

Concrete pavement subdrainage shall be placed on the low si"de of ramps of crossroad 
termi"nals. 

3. Concrete pavement subdrainage shall be constructed on a grade parallel with the edge of 
pavement profile, except on profiles flatter than one-tenth percent f 0.10% J the concrete 
pavement subdralnage shall be constructed an a grade of one-tenth percent (0.10% J. 

4. Immediately prior to placing the filter fabric the entire vertical face of the concrete 
pavement shall be cleaned to remove adhering base material and soil. 

5. The Contractor shall devise a procedure for holding the filter fabric in position on the 
vertical face of the trench. The procedure must be approved by the Engineer prior 
to placement of the draincrete. 

H 45• Elbow Or j Bend 

111 

PLAN - OOTL£T PIPE APRON 
6. The upper end of each separate run of the concrete pavement subdrainage pipe shall 

be copped. 

7. OUflet pipes shall be constructed at a maximum of 500' Intervals. Elbows or j bends 
shall be used to connect the outlet pipe to the concrete povement subdrain pipe. 
The elbows or bends shall be of the same material as the outlet pi"pe but compatible 
with the pipe. 

A A 

L 
LW 

_j 

' 

µ:j 

ALIGNMENT OF <JJTL£T PIPE 

, ~ Hole Pattern Duplicated On 
ye- -y Top Side Of Pi"pe 

' 

Hole Pattern In Accordance 
~ With The Standard Speclffoatlons 

HOLE PATTERN 
SUBDRAINAGE PIPE 

SOd 

4 11 Dia. Minimum OUflet Pipe 
f Nanperforafed J 

R'sOd 

/1 4 SUJPE 

2'Jltn. 

<O 
4 11 Dia. Minimum OUtlet Pipe 
f Nonperforated J 

/1 6 SUJPE 

SECTIONS BB 

4• EOGEORAIN 

/: 2 Bevel R'sOd 

!• Galvanized Hardware Cloth 
Trough Slope Shall Match outlet Pipe Slope 

;.tj 

Ditch Bottom 

4.5' /Jin. 

-J.• Galvanized Hardware Cloth 

Trough Slope Shall Match OUtlet Pipe Slope 

~ I 

Class I Concrete 
f 6 11 Thi"ck J 

Ditch Bottom 

When directed by the Engineer, outlet pipes shall be stubbed into existing inlets or into 
existing ditch povements at an elevation 6 11 above the i"nlet flowfine or di"tch bottom. 
Concrete apron and bordering sod are not required for stubbed outlets. but replacement 
sodding will be required at trenches for pipes stubbed Into paved ditches. 

In sag vertical oorves separate outlet pipes for concrete pavement subdrai"ns from opposite 
dlrecflons shall use a slngfe apron unless otherwise shown In the plans or atherwfse 
directed by the Engineer. 

Backfill around outlet pi"pes shall be of cohesive sails, draincrete will not be permitted. 

8. Existing paved shoulder that is removed far the construction of outlet pipes shall be 
replaced with Type SP asphalfic concrete at the rate of 500 LB per SY. 

9. The conraot unit price far Edgedraln OUflet Pipe r 4 11 J LF, shall be full oompensaflan for 
removal of existing shoulder povement, trench excavation, pipe and fitting, concrete apron, 
hardware cloth, sad, stubbing into existing inlets and poved di"tches, restoration of di"tch 
pavement. backffll In place, and disposal of excess materials. 

d" 1.75' std. for grassed ditches 
0.5' std. for paved ditches [

less ls acceptable to provi"de J 
minimum 0.1% outlet pipe slope 

EDGEDRAIN OUTLET 
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At The Contractor's Option This Area Moy Be Constructed Of 
Optional Base Material Or Speci"af Stabilized Subbase. To Be f,-
Pold For Under Contract Unlt Price For Special Stob//fzed r· d , _ "tud" I J . I 
Subbase. Sealed Longitudinal ie LUngi mo om 

Full Depth Concrete 
Shoulder Pavement 
(Depth Vories J 

Sealed Longltudinal Joint l'-611 
Asphalt Pavement Joint I' -6" 

Concrete Pavement 
r Depth Varies J ~ 

6 11 Special 
Stabilized Subbase 

t_.,,\i 
Q 

Opti"onol Bose 

Overlap FUter Fabric 6" 

6" Speclol 
Stablllzed Subbose 

~ Dralncrete ' 

Special Select Soil 

4" 

12" 

Fi/fer Fabric Type D-3 (See Index No. /99) 

L---t-- 4 11 Dia. Special Perforated 

4" 

Pipe ( Noncorrugafed Or Smooth 
Llned Corrugated Only J 
(See Sheet I J 

ASPHALT SHOULDERS 

6" Special 
Stabilized Subbose 

Special Select Sall) 

NEW CONSTRUCT/ON 

Top Of Filter Fabric: 

Cut To A Neat Line Before 
Removal Of Shoulder Pavement 

- - - -·;--+~~ 

2u Below Bottom Of Pavement 
For Cement Stablllzed, Soll Cement 
And Econocrete Subbases; 
2u Above Bottom Of Pavement 
For Other Subboses. 

12" 

Shoulder Joint Seal 
Index No. 305 

Type SP Asphaltic Concrete 

_ ~ Ex;s( Shoulder Pavement 

\__ Dralncrete 

____ I 

4" 

12" 

Fflter Fabrfc Type D-3 (See Index No.199) 

t.
0

:.-· ·~-.-- 4u Dia. Special Perforated 
' ; Pipe ( Noncorrugated Or Smooth 

Lined Corrugated Only J 
(See Sheet I J 

4" 

REHABIUTAT/ON 

DRAINCRETE SUBDRAINAGE 

4" 

12" 

Overlap Fllter Fabrlc 6" 

6u Special 
Stabilized Subbase 

Special Select Soll 

Filter Fabric Type D-3 (See Index No. /99) 

L---t-- 4 11 Dia. Special Perforated 

4" 

Pipe ( Noncorrugafed Or Smooth 
Lined Corrugated Only J 
(See Sheet I J 

CONCRETE TRAVEL LANES, 
SHOULDERS, ANO AIJX/LJAR'f PAVEMENT 

NOTES FOR DRAINCRETE 
PAVEMENT SUBDRAINABE 

I. The edgedraln sections for DRAINCRETE SUBDRAINAGE are appllacble to pavement 
construction identified as RIGID PAVEMENT on Index No. 505, Sheet 2 and 3. 

2. The contractor shall conffne the construct!on of dralncrete edgedraln to an area In which 
the entire operation can be carried out In five ( 5 J work days, unless another construction 
period is called for in the plans, with sufficient time allowed for the draincrete to set 
before placement of pavement. 

METHOD OF PAYMENT 

NEVI CONSTRIJCT/ONr 
I. The contract unit price for Edgedrafn ( Drafncrete J lF shall be full compensat!on for trench 

excavation, disposal of excess material, fl/fer fabric, dralncrete edgedraln pipe and fittings 
and draincrete. 

Payment for outlet pipe shall be in accordance with General Note 9, Sheet I of 3. 

FOR REHABILJTAT/ONr 
I. The contract unit price for Edgedrafn ( Drafncrete J LF. shall be full compensation for 

removal of existing shoulder pavement, trench excavation, disposal of excess materials, 
filter fabric, draincrete edgedrain pipe and fittings, and draincrete, necessary for 
edgedrain constructlon. 

Payment for outlet pipe shall be in accordance with General Note 9, Sheet I of 3. 

Shoulder pavement shall be paid for under the contract unlt prlce for Type SP. Asphaltlc 
Concrete. 

Shoulder Joint seal shall be paid for under the contract unft prfce for Pavement Jofnt , LF. 
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---

Filter Fabric 
I" Type SP 

Stabilization 

Tied And Sealed Longitudinal Jolnt 
(See Index No. 305 J 

/
1-6 11 

4 11 A TPB or CTPB 

12" 
Stabilization 

6" 

.s. 
"' CONCRETE TRAVEL LANE, SHa.JLDERS, ANO AIJXIUARf PAVEMENT Q 

I' 6" --
c 

'Pfional 
Type SP~ 

Sealed Longitudinal Joint 
(See Index No. 305 J 

r Concrete Pavement Concrete Pavement 

Sealed Longitudinal Joint 
(See Index No. 305 J 

l'-6 11 

Concrete Pavement 

6" 

$0 

CTPB 

$0 
$0 

$0 

4" 4" 

12" 

5fabllfzotlon 

Joint for A TPB Construction 
Optlonal joint for CTPB. 
Cover with Type D-3 Fiiter Fabric 
If Jeff exposed for aver 5 days. 

6ENERAL NOTES FOR TREATED PERMEABLE BASE E06EDRAIN 
(NEW CONSTRUCTION J 

1. The contractor shall confine the construction of edgedroin to on oreo in 

Fl/fer Fabric Type D-3 <See Index No 199J 

4" Dia. Special Perforated Pipe 
( Noncorrugoted Or Smooth Lined 
Corrugated Only J See Sheet I of 3 

which the entire operation can be carried out In r 5 J work days, unless another 
construction period is coiled for the plans. 

METHOD OF PAYMENT 

NEW CONSTRUCTION 

0 
B ase _ 

I 6" 

I $0 

I 

I 

$0 

Type SP Asphalt 

\L=:=~t~~~~~~~~~~~~~~~~~~--~•••••••11Jlliiil;;Optlonal Bose I 6" 

1. Payment shall be full compensation for trench excavation, dlsposal of excess materials, 
fllter fabric, pipe and fittings, necessary for concrete pavement subdrolnage 
construction. Payment shall be included in the cost for Asphalt Treated Permeable Bose, 
CY or Cement Treated Permeable Bose, CY. 

Payment for outlet pipe shall be In accordance with General Note 9, Sheet I of 3. 

\, 
6" 

~ - L l 
~ Filter Fabric 

StabWzaf;on ~ 

$0 ( 
I" Type SP 

I 

I 

ASPHALT SHa.JLDERS 

12" 
Stablllzatlon 

TREATED PERMEABLE BASE SIJBDRAINAGE 

CTPB 

6" 

4" 

12" 

4" 

~ At The Contractor's Option This 
I r) Area Uay Be Constructed Of Optfonal 

"----- Base Uaterlal At No Addltlonal 
Compensofion. 

Joint for A TPB Construction 
r------ Optional joint for CTPB. 

Cover with Type D-3 Filter Fabric 
If left exposed for over 5 days. 

Stoblllzotlon 

Filter Fabric Type D-3 
(See Index 199) 

4 11 Dia. Speciol Perforated Pipe 
( Noncorrugoted Or Smooth Lined 
Corrugated Only J See Sheet I of 3 

Not To Scale 
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LEFT END 
WINGWALL 135 0 

Valid Skew 
Angle Range 

225° 

225° 

Valid Skew 
Angle Range 

135° 

LEFT BEGIN 
WING WALL 

' ' ' 

90° 90° 
135° 

. !; 
i::: 

~ 
30-~--~~~~~~~~~~~- ~ ~~~~~~~~~~~~..i......;llf' 

[;) 
"--
0 

i::: 

~ 
ll 

- 50° - ~ 
, Cl ' 

' ~-~-~-~-__L ~~~e:!_ _~-~-~-~~ 

' +50° 

Left Headwall 
Valid Skew Angle 
Ranges <SU 

, , , , 

' ' ' 
225° 

225° 

90° SCHEMATIC "A" - PLAN VIEW 
HEADWALL & WINGWALL ALIGNMENT 

, , , 

90° 
135° 

NOTE: All headwall and culvert skew angles are measured in degrees from 
a line perpendicular to the cen terline of culvert (coun ter - clock wise 
positive), see Schematic "B". 

Construction Joint in 
Footing permi tted 

Construction Joint in 
Wing wall required 

Exterior Barrel Wall 

Front Tip 

RIGHT END 
WING WALL 

Valid Skew 
Angle Range 

Right Headwall 
Valid Skew Angle 
Ranges (SRJ 

Valid Skew 
Angle Range 

RIGHT BEGIN 
WING WALL 

Construction Joint 
(See Detail F, 
Sheet 5J ---~ 

Limits of sloped 

top surface (L wJ 

GENERAL NOTES: 

DESI GN SPEC/FICA TIONS: AASHTO LRFD Bridge Design Specifications, 3rd Edition . 

LIVE LOAD: HL - 93. 

CONSTRUCTION LOADING: It is the construction Contractor's responsibility to pro vide for 
supporting construction loads that exceed AASHTO HL - 93, and any construction load 
applied prior to 2 feet of compacted fill placed abo ve the top slab . 

SURFACE FINISH: All concrete surfaces shall receive a general surface finish . 

SKEWED CONSTRUCTION JOI NTS: Construction joints in barrels of culverts with skewed 
wingwalls may be placed parallel to the headwalls and the reinforcing steel, and the slabs 
may be cut provided that the cut reinforcing steel extends beyond the construe tion joint 
enough for splices to be made in accordance with Table 1 on this sheet. The cost of 
construction joints and additional reinforcing shall be at the expense of the Contractor. 

CUL VERT EXTENSIONS: For cut backs and ties into existing concrete box culverts see 
Shee t 6 of 7. 

REINFORCING STEEL : ASTM A615, see the "Box Culvert Data Tables" in the Contract Plans 
for grade and bar spacing. See the Reinforcing Bar List in the Contract Plans for bar 
sizes and bar bending detmls. 

For Headwall Skew 
and Wingwoll Skews, 
See Schematic "A" 

Culvert Skew 
(Negative Skew) 

90° 

-~--- -
q:_ Culver t 

SCHEMA TIC 11B 11 
- PLAN VIEW 

CUL VERT ALIGNMENT 
NOTE: For Culvert Skew see Contract Plans . 

For Headwall Skew 
and Wingwall Skews, 
See Schematic "A" 

TABLE 1 - MINIMUM BAR SPLICE LENGTHS 
FOR LONGITUDINAL REINFORCING 

BAR SPLICE (CLASS BJ BAR SPLICE (CLASS BJ 
SIZE CLASS II CLASS IV SIZE CLASS II CLASS IV 

(3400 psi) (5500 psi) (3400 psi) (5500 psi) 
# 3 1'-0" 1'- 0" #8 3 '- 6" 21- 911 

#4 1'-4" 1'- 4" #9 4'- 5" 3' - 6" 
#5 1'- 8" 1'- 8" #10 6 ' - 7" 4 ' - 5" 
#6 J ' - 11" J' - 11" #11 7' - 10" 6' - 5" 
# 7 2 1- 311 2' - 3" 

,__~~"'""'It--~~~~~~~~~~~ 

Front Tip 

LFront Tip Height __l (He) (J ' - 6 " Min. ) 
TABLE 1 NOTE: Splice lengths ore based on an AASHTO 
Closs B tension lop splice for the Specification Section 346 
concrete cfass shown. 

NOT£: 

Construction Joint in 
Footing permitted 

PART PLAN SHOWING PARALLEL WJNGWALLS 
AND LOCATION OF CONSTRUCTION JOINTS 

Construction Joints in wingwalls and footings are located as follows: 
For non- skewed wingwalfs they or e located adjacent to the exterior 
face of the exterior barrel waif; when the tf. of wing wall and tf. of 
exteri or barreiwall resul ts in an acute angle see Left End Wingwall 
above, and when the angle is obtuse see Left Begin Wing wall above 
and DetoilC (Sheet 5). 

Half Ele vation showing Half Elevation showing 

Parallel Wingwalls Tapered Wingwalls 

END ELEVATION 
OF CULVERT 

INSTRUCTIONS TO DESIGNER 
1. Designs for box culverts shown in this Index are to be produced 

only by c omputer analysis, utiliz ing the Department's LRFD Box 
Culvert Program. Designs ore to be limited to the live loads and 
dimensional restraints shown in the General Notes of this Index 
and to the fill on the barrel (s) , os shown in the Contract Plans. 

2 . Headwalls with skew angles less than - 50" or greater than +50° 
require special design authorization. Other design op lions should 
be considered. Contact the District Drainage Engineer to obtain 
authorization. 
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Half Bar 
Space ± 

(Typ.J 

"" D 

"" " " c """-' .si 
0 c Tw <2 
lli cJ 
" ~~ ~~ 

" Cover -" 
tTyp.! 

B ors 110 t op mo t ( see N t 1! o e 
Bars 111 bottom mat 

Half Bar i'.'. Bars 101 ~ 
Space ± 

(Typ.J 

-Bars 105 -· Bars 102 ___,,, ,~ -
~ . 

2" x 211 ' Q 
0 e2 

Tw Chamfer tTyp.! Cl ~ 
Tw -a -a 

t 

" 
We t 

"' "' c .1! c 
0 a 
c a .___ears JOB u Bars 108--. ~ 

< :r: 
"' ~ 
~ ~ :::: ~ m 
~ 

"" 
~ ~ 

' Cover Q ' a 0 
a:i 

tTyp.! e2 a:i 
~ 

~ 
Bors 103~ -

Bars 

""" ""' " " / Space ± e Bars 104-/ (Typ.J 

o~struction Bars 109 top mat 
Bars 112 bottom mat (see Note JJ 

106 

c 
Joint <Typ.J 

TYPICAL SECTION THRU SINGLE BARREL CUL VERT 

CUL VERT BARREL NOTES' 
1. Space Bars 110 and 112 with a bar in each corner, and at the ![_ of interior walls (for 

multiple barre! culverts only), and the remaining bars placed at equal spacing shown 
in the Contract Plans. Adjust last bar spacing when required. 

2. Place Bars 113 and 114 at spacing shown in the Contract Plans evenly between 
Bars 109 and 111. 

3. Locate the first transverse bar from the ends of the culvert at one half the bar 
spacing, but provide the minimum reinforcement cover and not greater than 4 11 clear. 

Bars 110 top mot (see Note lJ 

Bars 111 bottom mat 

h Bars 101 ~ 

- - ."----Bars 102 
2" x 2 11 

Chamfer -,:; 
(Typ.J Bors 107 

"" 
() tr'""""' 
t " -"' We ' (j 

..i::::: '."+::: ± 

l' l 0 
t) ""-' <.... 

u Ti Q) ~ .SJ Bors 108-----. :r: ~ ' 
~co' 2 
~ ~ c 
~ '" 

~ ~ 
~ ' Q c 

0 ' "" e2 Cl) D 
c~ !l1 ~ " . c Q Bors 107 

"" ~ a e2 
Cl ~ - ,,,.--Bars 103 

{_Construction 

Half Bar 
Space ± e Bars 104_/ 

(Typ.J 
Joint (Typ.J Bars 109 top mat 

? Bars 11"'- bottom mat (see Note lJ 

TYPICAL SECTION THRU MULTIPLE BARREL CUL VERT 

Bar s 105 -

0 
t 
z 
0 
D 

" 
~ 

:::: 
~ 

' D 
a:i 

·- Bar s 106 

Bars 407 or 

Al 
~-4~+-~ ~~------~ 

Bors 406 exposed side ~ 
_<See Note 3) 

1 
~rs 401 soil side 

(Tied to Bars 407! 
I 

~ ........ Typical Space 

\ Typical Space 

(See Note 3) Bors 407 (Dowels) 
~-''-'--'~"-'-----11--~~~~~~~~~~~~~~---11 

I - - - - - - -\r - - - --
"'--Bars 411 

0 _, 
Gj 

Half Bar Bars 409 top mot Half Bar 
Space ± Bars 410 bottom mat Space ± 

,__ _____________ L_w _____________ _,~([__ Construction 

WINGWALL ELEVATION -
(Left End shown - other 

~ 

~ ~ 

Variable Height 
corners similar J 

4 Joint (See Note lJ 

1x2 11 ·~ 2' 
Ch 
(T 

.s 
"' 

1 ~ IRwl 

~ 

~ .~ 

amfer S: 
yp.!--..... 

Bars 406--...... 

c 0 
I 

"" 
1'-0" 

Rt 

-

1 
' 

0 

0 

0 

0 

i 
0 

0 

• 
0 

0 

0 

0 

0 

0 

0 

0 

3!/z" Bars 

c 
~ a 

0, 
'.'..' -.......... 

;.......-- Bars 401 
c; 
-~ 
a 

"" 
Cl f>. Do we! Bars 412 Q 

@ 8 11 spacing :": 
shown as (o) 

~ 

tTyp.J Q 
~ 

~ 
c 
a 

Rh 
a:i 

I 

/Bars 409 

I I-
~ ~~ 
(Bors 401 I "' 

or Bors 408 Bars 410 

411 each face 3!/z" 
@ equal spacing 

WINGWALL SECTION A-A 

fi tTyp.! 

WINGWALL NOTES' 
1. Align construction joint perpendicular to wingwall. 
2. In the vicinity of the construction joint, field bend 

reinforcement as necessary to maintain minimum 
reinforcement cover. 

3. For constant height wingwalls, variable length Bars 
403, 405 & 408 ore not required, and as such 
the limits of Bors 401 & 407 extend the full length 
of the wingwo!I, and the limits of Bors 402 & 404 
extend to the full height of the wingwa!/. 
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SL, Left Headwall 
Skew (- shown) 

Bars 201 & 202 (Left Skew) 

Left End Wingwall, 
(Reinforcing Bars 401-412) 

Normal 

Space 

See Detail D, 
(Sheet 5J 

Bars 301 & 302 <Right Skew> (Ty p .J ~szt1--rl Bars 101 ( Top motJ 
Bars 102 (Bot. matJ 

Le (Length at([_ af Culvert) 

mat of Top Slab), Bars 102 <Bottom mat of Top Slab) 

(Typ .) Wingwoll Sk ew 

---~ 
~ 0 
o E 
E 
o.. E 
0 0 
h::.:; 

----'--0----

/ 
;/> 

\ \0 

s"c 

~ 
~ 

~ 0 
Bars 0 E 

E Bars 
Cl.. 

E 
0 .2 

h 
0 ----
~ 

103 
104 

Bars 106 

Right End Wingwall, 
(Reinfo r cing Bars 601 - 612) 

Normal 

Space 

Bars 108 <Inside Face) 
I I 

<Top motJ 
(Bot. matJ 

303 (Top mot, Right Skew) 
Bars 203 (Top mat, Left Skew) 
Bors 304 <Bottom mot, Ri ht Skew) 
Bars 2 04 (Bo ttom m at, Left Skew) 

Bors 801 (Left Headwall) 
Bars 804 (Right Headwall) Cl ~ 

~::: \00 
o" CT) 

Cl Culvert 
C\J 
"-< 

"' -. 
'-

303 & 304 (Right Skew) 
Bars 201 (Top mat, Left Skew) j v~ ~~GG~ "' 0 

CD '-
0 

203 & 2 04 (Left Skew) (Typ.J 

See Detail E, 
(Sheet 5) 

WP (See 
No te 2J 

Left Begin 
Wing wall, 
(Rein forcing 
Bars 501-512) 

NOTES: 

108 Unside Face) 11 

Bars 301 (Top mat, Right Skew) Qi 

Bars 202 (Bottom mat, Left Skew) 

Bars 302 (Bottom mat, Right Skewy 

Begin Culver t 
(See Note lJ 

105 (To corner of Borre/) 

CD 

SW <Typ.J 

811 (Right Cuto ff Wal/) 
BOB (Left Cu toff Wol/J 

--,._.~'----~-Right Begin Wingwall, 

I~ Bars 103 ( Top mat of Bottom Slab 
Bars 104 <Bottom mat of Bottom Slab) 

------~ . ...-.____.~~---- ~I (Reinforcing Bors 701 - 712) 

Slab Reinforcing Steel within these 
limits apply for the sk ewed portion 

of culvert slobs when the left 
Headwall is skewed. 

PARTIAL PLAN TOP SLAB 
(Left Side, Left Skew) 

Slab Reinforcing Steel within these limi ts apply for the nonskewed p o1t ion of slabs 

SINGLE BARREL BOX CUL VERT 
(Skewed Culvert With Parallel Wingwal/s Shown) 

Slab Reinforcing Steel within these 
limits app ly for the skewed portion 

of culvert slab when the r ight 
Headwall is skewed. 

PARTIAL PLAN BOTTOM SLAB 
(Right Side, Right Skew) 

1. See Contract Plans for Culvert location, Cul vert 
Skew Angle and Roadway Cr oss Section. 

I 

Center o f Traffic L ones I 
2 . WP = Working Poin t, used for wingwa/lloyou t and 

location of construction j oint. See Detail C (Sheet 5J. 

See Detail J, 
(Sheet 5J 

Bars 

Bar s 108 ~ Interior 
Face (Exterior Wal/) 

Hal f Bar Space + 

Bars 110 

Bars 111 

1 1 
x 

Dep th of fill (do not use upper or 
lower poin ts in normal or superelevated 
roadway sections unless so directed by 
the Structures Design Office. ) 

Side Slope 1 :X 

Bors 806 

l l~_ ... _...,._.....,_ .. _..,.._-_....,._ .. _....,.~ .. _...,._..,;..,o .. :""s""~ .. r~""'c""~-,:""'n""-.. ~""'o""~""-""t .,._..,_...,._.....,_ .. _..,.._ .. _....,._-_....,._..,_...,._..,_...,._.....:_l:lf'J~ ~~;;. )805 

Bars 113 & 114 Exterior 
Walls (Each Face) 

Bars 107 ~ Each Face 

Bars 105/Bars 106 ~ Ex terior Bars 115, 116 ... Interior Walls 
(Each Face, Multiple Barrels only) 

Unterior Wall - Multiple Barrels only) 

Bars 809 

Bars 808 
(Typ .J 

Face (Exterior Waif) 

See Detrni K 
(Sheet SJ 

Bars 109 

Bars 112 

4" rTyp .J 

----- - ___ L_ ~:~t':~~~ ~=-~ ------ --------
Half Bar Space + 

Partial Sec tion showing Exterior Walls Partial Section showing Interior Walls (Multiple Barrels only) 

LONGITUDINAL SECTION THRU CUL VERT 
(Transverse Top & Bottom Slab Reinforcing Not Shown For Clarity) 
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Left End Wingwall 
(Reinf. Bars 401-412) 

WP (See Note 

Bars 201 & 202 (Left Skew) 

SL 
Cul vert 

Skew Angle 
(See Note }) 

(- shown) 

Le (Len th at of Culvert) 

Bors 105 (Top corner of borre!J 
Bars 108 (Jnside Face) 

Slab Reinforcing Steel wi thin these 

Bars 101 <Top mat of Top 

Normal 
Bars 103 (Top mat of Bottom 

Space 

Bars 201 <Top mat, Left Sk ew) 
Bars 301 <Top mat, Right Sk ew) 

Bars 202 (Bottom mat, Left Sk ew) 
Bars 3 02 (Bottom mat, Right Skew) 

I 
limits apply fo r the nonskewed portion of slabs 

I 
Slab), Bors 102 
Slob), Bars 104 

I 
(Bottom mat of Top Slab) 
(Ba ttom mat of Bottom Slob) 

£nd Culvert (See Note lJ 

Bars 303 
Bars 203 

Bars 304 

SR 
Ri h t Skew 
(- shown) 

Bars 106 (Bottom corner of barre!J 
Bars 108 (Inside Face) I 

Normal 
Space 

(Top mat, Right Skew) 

(Top mat, Left Sk ew) I 
(Bottom mat, Right Skew) 

Right End Wingwa// 
(Reinf. Bars 601 - 612) 

(See No te 2) 

Bars 3 01 & 302 <Right Skew) ( Typ .J ~"\::::::::}H-Hf+.l 
~-+£~Bars 303 & 304 <Right Skew) 

Bars 203 & 204 (Left Skew) rTyp .J 

Bars 801 (Left Headwall ) 
Bars 804 <Right Headwall) 

See Detail C, 
(Sheet 5) Winqwa!! 
to Box Connection 

WP (See Note 

Left Begin Wing wall 
(Reinf. Bars 501 - 512) 

Bars 101 rTop matJ 
Bars 102 (Bottom matJ 

SW <Typ .J 
Wing wall Skew 

Begin Culvert (See Note 1J 

Partial Plan Top Slab Partial Plan Bottom Slob 

Bars 103 (Top m atJ 
Bars 104 (Bottom matJ 

WP (See Note 2) 

SW <Typ .J 
Wingwal! Skew 

812 (Right Cutoff Wol/J 
809 (Left Cu to ff Waif) 

See Detail E (Sheet 5J, 
Chamfer Requirements 

Right Begin Wingwa!! 
<Rein f. Bars 701 - 712) 

PARTIAL PLAN TOP SLAB 
(Le f t Side, Left Skew) 

PARTIAL PLAN BOTTOM SLAB 
(Right Side, Right Skew) 

MULTIPLE BARREL BOX CUL VERT 
(Skewed Culvert With Skewed Wingwal/s Shown) 

NOTES: 
1. See Contract Plans for Culvert Location, 

Culvert Sk ew Angle and Roadway Cross Section. 
2 . WP = Working Point, used for wingwo!llayout ond 

location of construction joint. See Detail C (Sheet 5). 
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Bars 412 (Left End Wingwa!!J 
Bars 712 (Right Begin Wingwa(() 

2'-0" (Typ.J 

2'-0" 

Slope of 
Backfill 

(Typ.J See Detail G See Detail F 

Bars 512 (Left Begin Wingwa!!J 
612 (Right End Wingwa!() (Typ.J 

1'-0 11 Min. 
(Typ.J 

11 

-i=------------...,1-J _J------------'"' 
Hlcw (Left! 
Hrcw (Right) 

END ELEVATION 
(Showing Constant Height And 

Variable Height WingwallsJ 

Headwall 

Construction 
Joint required 

,;:.:,', 
/1 ii (:: ;', 

, , 

" " '',' 
" " " 

'' ,, 

:: '<>A\ 
: l· '\\~ 

" ,, \\ 
) , 

i---- Traffic Railing Barrier 
(32" F-Shape shown) 

See Traffic Railing 
for reinforcing details 

Roadway Surface 

Varies (4" Min. if optional 
Const. Joint provided) 

-f:.::.:.. --~-+;.,,,,+,t 

NO ff Sc 

1. For small angles, the Contractor may elect to fill the area between the 
box and the wingwa!! footing with unreinforced concrete. For wingwall skew 
angles less then 90 degrees, field bend wing wall reinforcement as necessary 
while maintaining cover. No additiona!payment wit/be made for this work. 

2. Location of Construction Joint determined by WP at theoretical intersection of: 
- Soil side face of Headwall and outside face of Box Exterior Wall, for SW.s-90°; 
- Outside face of Wing wall and outside face of Box Exterior Wall, for SW)90°. 

3. Provide 6 11 chamfer when angle "A" is greater than 45°. Maintain 
minimum wall thickness. Field adjust reinforcing to maintain cover. 

4. Wing wall Skew Angles (SW) are measured from the adjacent box 
exterior wall to the wingwa!!. 

5. Turn or extend Wing wall Cutoff Wall as necessary to meet Box Cutoff Wall. 
6. Provide additional reinforcement in the top of the top slab below traffic 

railings to ensure a minimum area of 0.80 sq. in./ft. transverse reinforcing. 

Blhw 

2" x 2 11 

Bars 801 
Chamfer !Bors 804! J 
<Typ.J 

-<~~ ii!V 
Bors 803 Optional 
(Bars 806) Construction 

Cutoff Wall 

Construction Joint 

(See Note 2) ---~ 

Align Exposed Face of 
Wing wall with Inside 
Face of Box Exterior Wat! 

Bars 803 (Bars 806) 
Min. #5 bars @ 8 11 sp. 

'-~~~-1-~~---1 

] 

8 11 Min. TL-4 Traffic Railing 
10 11 Min. TL -5 Traffic Railing 

Joint ( T yp.) 
s 

~ 

] 6 11 x 6 11 

Chamfer 

Wingwal! 
Cutoff Wall 
(See Note 5) 

Exterior Wal! of Box 

See Note 1 

SW (See Note 4) 

Wing wall Footing 

DETAIL C - PLAN VIEW 
WINGWALL TO BOX CONNECTION 

(Left Begin Corner Shown, Other Corners Similar) 

DETAIL D 

CROSS REFERENCE' 
See Sheet 3 for locations of Details D, E, J & K. 
See Sheet 4 for locations of Detail C. 

Angle "A" 
(See Note 

DETAIL E 

-...:::: ---- ·- -
' -

, 

11 6" Side 
Chamfer 

DETAIL F 

Provide supplemental 
top bars (Min. 5 1-0 11 

tong) (See Note 6) 

DETAIL I 
TRAFFIC RAILING 

ATTACHMENT TO HEADWALL 

f/2 11 V-Groove at [ 
Construction Joint 
in Vertical Face of 
Wing wall Only 

---------- .. 

DETAIL G 

Ti Interior Wall 

_J/J_Ti +i--1111 =4 
II J/3 Ti 

SECTION H-H 

14" x 14" 
Chamfer 

Bars 807 
(Bars 810) 

!Typ. ! 

Bars 802 (Bars 805) (Typ.J 

DETAIL J 
LEFT HEADWALL SECTION 

(Right Headwall similar) 

End of Barrel & 
Face of Headwall 

J'-6" 
•~--,Edge of 

Chamfer 

Joint <Typ.J 1--.. 

Optional Construction ] 

l~l=========I 

Bars 809 (Bars 812) 

Blew 

DETAIL K 
LEFT CUTOFF WALL SECTION 

(Right Cutoff Wall similar) 

2008 FOOT Design Standards Lasl 
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Remove Wing walls and Foo tings 
Sufficient To Construct 
Culvert Extension 

Length For 
Estimated Quantities Longitudinal Reinforcing ~ 

Steel To Be Extended 1 1 1 1 

Into Culvert Extension 1 I I I 
(See Note 3) -~:--~I I I 

Remove Headwall, 
Wingwoll & Footing 
To Construction Joint 

Length For 
Estimated Quantities 

L ongitudino! Rein forcing 
Steel To Be Extended 
Into Culvert Extension 
(See Note 3) -~---

C = ~x~s~. ~:x 

Tie-Jn 
Length 

Culvert Extension (L c, 
Tabulated On Box Culvert 
Data Tables For Standard 
Box Section Extension) ;~:~:~~~~l~~;o~ l = = = = = = -= I 

Beginning 0. f Radius j ====~-~~ ] 
(2'-0" Min J ----C----

k '"_£) 

Tie-In I 

Culvert Extension (Le, 
Tabulated On Box Culvert 
Doto Tables For Standard 
Box Section Extension) Length I 

1------~~----~-, - , 

I I 

=======:§~~~ 
' ' r- Box Culvert 

Culvert I Extension 

~ 2-0 ~ 
l = = = = = = = :;:~~;;;=::::::=~ 

,, 

Existing 
Box 
Culvert 

I 

I 

I 

I 

Box Culvert 
Extension 

I 

I == = == =d (--~---~~~~ 
-' See Transition 

Detail L Cut back Existing "-~'' 
Walls, Top Slab & " 
Bottom Slab "" Exist. Construction Joint 

SECTION A-A 

OUTSIDE WALLS OF BOXES 

2'-0" Transition 
See Detail "M" 

INTERIOR DOUBLE WALLS OF BOXES 

. 

~----------"m:i===::::::t - - - - - - - - - - -I" 

I 

I 

I 

I 

' 

INTERIOR SINGLE WALLS OF BOXES 

PLAN VIEWS 

NOT£Sc 

~-=-=-::::::-~/......c::::.P:r:op o se d Side Slope 
Existing / 1:Z:J 
Side Slope I I 

E . t' I I 
XIS tng I I 

Wing wall---...! I 

I I 
___ LLl 
L ___ ll 

LI 

Remove Portion Of 
WingwallLess Than 1 1-0 11 

Below Side Slope Surface 

SECTION B-B 

1. The Box Culvert Data Tables and Reinforcing Bar List do not include the additional 
quantities needed for dowel connections or transitions from double walls of existing 
concrete box culverts; the cost for additional reinforcement and the thickened 
concrete wall in the transitional area shall be included in the costs for concrete and 
steel in the culvert extension. 

2. Cost for removal and disposal of material from existing headwalls, wing walls and box, 
and cost of cleaning, straightening and extending or doweling longitudinal 
reinforcing steel shall be included in the cost for concrete and steel of the culvert 
extension. 

3. Remove existing concrete while avoiding damage to existing reinforcement. Clean 
and straighten existing reinforcement, !op and tie onto extension reinforcement. 

4. Dowe/in #4 Bors © 1'-0 11 max. spacing into center of wo!!lslob when there is o 
single mot of existing reinforcing steel, otherwise splice l'-6 11 as shown for inside 
reinforcement. Use on Adhesive Bonding Material System in accordance with 
Specifications Section 416 & 937. 

FLARED ENDWALL ====== 
1'-0" (Min. 

EmbedmentJ See Note 4 Inside Face of Wall/Slab 

:~:~~s~oll If =i--=-_t_-_;;;..,-=_-,.:;;~--~-.. ~--~;..,=-_-;;_~~-~-;"'-=-~-... -=-fl =_=i_F'_=-~~=r\'==-..==~=-.====-...-1 }Extension Slob L ~ or Woll Thickness 

3 11 Min. Cl. 

Wrap Filter F obric 
Around Construction 
Joint (2'-0 11 Min. Width) 

1,_6 r Min. 
1 

Field Bend 

(Splice L engthJ ~ as Required 
~ Face of Existing 

2'-0" Min. 2'-0" Transition 
(See Note 3) 

Outside Face of Woll/Slob 

Headwall or Wing wall 

Existing 
Walls 

C 1 Exist. Box Box ~u!vert C 1--~u~~~ - ' Extension 

~:~i.E.} 
-'----+1--1-

OUTSIDE WALLS OF BOXES 

' 
I 

1 2'-0 11 Transition 

= = = = = = = = = = = ::e~;:::: l:s:e:e=o:e:t:01:·1:"M=i'l 

INTERIOR DOUBLE WALLS OF BOXES 

' 

~ -----------""¢::==~ >-- - - - - - - - - - - -I"' 
I 

I 

I 

' 

INTERIOR SINGLE WALLS OF BOXES 

PLAN VIEWS 

Existing 
Box 
Culvert 

I I 
I I 
I I 
I I 
I I 

Box Culvert 
Extension 

r:;~~,~~,~~~~~~~~ = = = = = = ~ -- ---
' ' See Transition 

Detail L 
I I 

SECTION C-C 

Proposed Side Slope 

Existing - - -J -iui 
Side Slope__,? I 1 

Existing : : 
Wingwoll-----....J 

1 

I I 
___ l_l_l 
L ___ ll 

'-" 

Remove Portion Of 
Wingwol/Less Thon 1'-0 11 

Below Side Slope Surface 

SECTION D-D 

STRAIGHT ENDWALL 
Existing Headwall 

I 

' 
2'-0" (See Note 3! 

~ 
I 

' -

~ ' ~ " == 
I I 

== I ~ I 
-- --------"-----< 

== I ~ I 
I I 

' == ~ I ~ " ~ 
-

' I I 

~ 

?
1 0 11 Transition L 
-

- ' 
-

] Extension Woll 

Bend honzonta! bars to lop with existing 
inner wall reinforcement 1 1-6 11 Min. 

DETAIL "L" - TRANSITION FOR EXTERIOR WALL/SLAB EXTENSION DETAIL "M" - TRANSITION FOR INTERIOR DOUBLE WALLS OF BOX CUL VER TS 

CONNECTION DETAILS FOR CONCRETE BOX CULVERT EXTENSIONS 
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2 ~ #7 Bars 
© Each Corner 

2'-6 11 4'-4" 

(Typ.! ~f/,;~4_"_,,~2_·_-_5~f/i~z_"_(_G_ra_t_e_!--ll---1~Y4~" 

Slightfy & Moderately 

Aggressive Environment 
Extremely Aggressive 
Environment 

c------4_'-_3_'_'_1_G_ra_t_e_J ___ __,~ 

3 ~ #7 Bars © 3 11 Sp. 
For Entire Width of 
Culvert Slab (Typ.J--~ 

Culvert Wall 

l 

3" 

I I I 

-----L.L 
I I I 
I I 
I I I 
I 
I 

I 
I 
I I 

See Index No. 230 I 1 
for Grote detail 

I 
I 

I I I I I 

SECTION A-A 
2'-6 11 

- - _ _J _ _J_ t- + + - - -.>....-+ '~ 
I I I 

([ Median Ditch--""! 

• • 
52 s:J 

• 

4" Additional Concrete Haunch 
Required Only When Normal 
Slab Thickness is Less Than 
Minimum Shawn 

3 """ # 7 Bars @ 3 11 Sp. 

3" 

I I I 
...J_I ______ _ 

I I I I 
I I 

I I I 
I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

I I I I 

~3 """#7Bars 
I I I I I @ 3" Sp. (Typ.! 
I I I I I 
~-1-i-L-L __ _ 

I I I 

For Entire Width of 
Culvert Slab (Typ.J 

6 11 Unless Otherwise 

Culvert 

3 ~ #7 Bars 
© 3" Sp. !Typ,! -

1 
~c_._. 

ll ! 
See Index No. 231 

I 

••• 

3'-8" 4" 

J'-0" 

SECTION B-B 

[ Median Ditch 

I I 
I 

I I I 

2 ~ #7 Bors © 

Each Corner (Typ.J 

Slightly & Moderately Aggressive Environment 
Extremely Aggressive Environment 

Additional Concrete Haunch 
Required Only When Normal 
Slab Thickness is Less Than 
Minimum Shawn Use Extra Base When This 

Dimension is Less Thon 12 11 

Bottom of Base 

Friable 
Base Material 

10'-0" 

Concrete Box 
Culvert 

The cost of furnishing and installing extra friable base 
material shall be included in the cost of the Box Culvert. 

FRIABLE BASE 

Use Extra Base When This 
Dimension is Less Thon 12 11 

10'-0" 

2 """ # 7 Bars 3'-6 11 long @ 3 11 Sp. 
Above Bottom Mot of Reinf. Across 
Each Corner of Opening (Typ.J 

I I I 
·----L-L.L.L - ..l...J_L_L ___ _ Coarse 

Aggregate PLAN 

INLET TYPE A GRATE 
NOTES 

I I I 
I I I 

PLAN 

I I I 
I I I 

1. Cost of Steel Grating to be included in cost of Box Culvert. 
2. All reinforcing shall be 2 11 clear for Slightly and Moderately Aggressive 

Environments, and 3 11 clear for Extremely Aggressive Environments. 
INLET TYPE B GRATE 

Location of Number~ '---If Bridge Culvert 
I - - -- -- - -- - - -

I ,,, I 
I 1·1 I 
I 111 I 
I II I 
' 20 1 or more ' I (Bridge CulvertJ I 
I rn I 
I I 

The number is to be placed in the center of 
the top surface of all bridge culvert headwalls. 
For Bridge Number see Plan-Profile sheet(s). 

TOP VIEW OF HEADWALL 

INLET IN TOP OF BOX CUL VERT 

45' 

0 Q 

Paint Recessed 
Surfaces Black 

},' ;~. c>. \ro_G_·~:~·~~i-
SECTION THRU RECESSED V-GROOVE 

TO FORM INSCRIBED FIGURES 
Black Plastic Figures 3 11 in height as approved by the Engineer 
may be used in lieu of numbers formed by %11 V-Grooves. 
V-Groo ves shall be formed by preformed figures. 

------BRIDGE CUL VERT NUMBER LOCATION------

1'-0" 
Filter Fabric 
(both sides) 

Concrete Box 
Culvert 

Place coarse aggregate in 6 inch lifts and compact sufficiently as 
to be firm and unyielding. Provide coarse aggregate grovel or stone 
meeting the requirements of Section 901-2 or 901-3 respectively. 
Meet the gradation requirements of Section 901-6, Grades 4, 467, 
5, 56 or 57 unless restricted in the plans. Provide Type D-3 filter 
fabric (see Index No. 199). The cost of furnishing and installing the 
coarse aggregate and filter fabric shall be included in the cost of 
the Box Culvert. 

ASPHAL TIC CONCRETE BASE 

NOTE: Extra base is required when cross box culverts are located 
on facilities subject to high speed traffic ( )45 mph) or high 
traffic volumes ( )1600 ADTJ and the cover is within the 
range specified in the notation above. 

EXTRA BASE FOR BOX CULVERTS 
CROSSING UNDER FLEXIBLE PAVEMENT 
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Exis ting Box Culvert 
(If Applicable) 

C- 1 - P Exterior Wall/Slab Transi tion (see De tail EJ 

Precast Box Culvert Sections (Typ.J 

Filter Fabric (full 
length at exterior 
longitudinal jointJ 
Type B Boxes only 

f... 

Op tional L op 
(2 '-0 " Min.J 

J'- 0" Min. 

Bedding 
Material 
6 " Min. 

See Section B-B 
Longitudinal Joint 
( Type B Boxes only) 

See Section A-A 
Precast Joint 

ISOMETRIC VIEW OF PRECAST CONCRETE BOX CULVERT 
(Double Barrel Culvert shown, 

Remo ve & replace 
2 '- 0 " s ection of 
existing box, headwall 

Single or Multiple Barrel Culvert similar) 

& toe slob ~lblExterior Woll/ Slob 
C-I - P Transition 

Existing 
Box Culver t 

New Precost Box 

Dimensions of inner 
opening in new and 

DETAIL E exis ting box ore equal 

PICTORIAL VIEW OF EXTERIOR 

Section C-C, C-I -P 
Headwall Connection 
to Precast Box Culvert 

C-I-P Wingwall as per 
details shown in plans 

Yz" V- Gr oove 

Threaded Bars with mechanical 
couplers or full length lap splice 
or bar extensions (Typ .J 

.. 

.• .. 

PERMITTED PRECAST Al TERNATE BOX SECTIONS 

TYPE DESCRIPTION 

Single Cell 
A Monolithic 

(Four Sided) 

Single Cell 
B Two - Piece 

(Four Sided) 

Multicell 
c Monolithic 

P Wingwall c-r-

:---.r::t:::::l~ 6" Cham fer 
(Typ .J 

SINGLE BARREL MULTIPLE BARRELS DESIGN NOTES 

D DOO Index No . 292 
or 

Contractor Design 

Top s lab Three lJOO sided _LJ section 

bottom Contractor Design 
section 

No t Applicable 000000 Contractor Design 

GENERAL NOTES: 
1. Specifications : 

Genera/: 
FOOT Standard Specifications for Rood an d Bridge Construction, 
Section 410 (current edit ion, and supplemen ts thereto). 

Concrete (Precos tJ: 
Closs Ill or Class II Modified (5, 000 psi) for slightly aggres sive 
envir onments. 
Closs IV (5,500 psi) for moderately to extremely aggressive 
environments. 

Concre te (Cas t - In -Place) : 
Closs II ( 3,400 psi) for sligh tly aggressive environments. 
Class IV (5,500 psi) for moderat ely to extr emely aggressive 
environments. 

Rein f orcing Steel: 
ASTM A615 Grade 60 deformed bar unless other wise noted, 
with a minimum clear ance of 2 " fo r slightly and moderately 
aggressive environments or 3 " for extremely aggressive 
environments, unless otherwise shown. Equal oreo substitution 
o f welded wire <WWR) reinforcemen t is permitted. 

2 . Work this I ndex with the Cast-I n-Place Concrete Box Culvert 
Details and Data Tables shown in the plans, Index No. 289 and 
the Precast Concrete Box Culverts shown in the shop drawings. 

3 . All joints between precast sections m ust be tongue & groove 
with joint sealant. Join ts between cost-in -place & precost 
sec lions shall have longitudinal reinforcin g extending from top, 
bottom & both side slabs o f the precost box tied to the 
cast-in-place reinforcement. Single barre/ culverts may hove 
precost headwalls cast in tegrally with the end segment 
when appro ved by the Engineer . 

4. Extension of exis ting m ultiple barrel box culverts with multip le 
single cell precast box culverts is not permitted unless approved 
by th e Dis trict Structures Engineer. Full transition details must 
be shown in the shop drawings when appro ved. 

5. Culverts larger than the specified size may be substituted 
with no additional payment to the Contractor. Substitution must 
be approved by the Engineer, minimum ear th cover and invert 
elevations shown in the Contract Documents must be m aintained. 

------------------------------------~ 
: INSTRUCTIONS TO DESIGNER: 
I 1. Show Differential Settlement (L:,.YJ and Effective Length (LJ 

I for single curvature de flection in the Contract Plans where 
: signific ant long-term settlement is anticipated. I 

WALL/SLAB TRANSITION 
EXPLODED VIEW OF CONNECTIONS AT END OF CUL VERT 

(Double Barrel Culvert shown, Single or Multiple Barrel Culvert similar) 

'--~~e-~h.!!_ej_l _ ?.! _l_0_r_ <!._e!_ajj_s.:_ _ ________ ----____ ] 
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3 " Min . Tongue length 
(8° to 15° beve/J 11 " Min . c over outside, 

3" Min. Tongue length 
(8° to 15° bevel) 1" Min. c over 

inside a t joint 
Filter 
Fabric 

1" Min. cover inside at joint 
Fil ter 
Fabric 

Outside Face 

2 " Cover 
<Typ.) 

11;4 11 Min. , 

3 11 Min . 

: 

1" Min . cover 

2 11 Cover 
<Typ.J 

4"x4 " ~ W4. 0xW4.0 
WWR (Min . JO" Wide 

13/z" Min . cover outside --i---t------- & 3 Cross wir es) :t 
I 3 " Max. 

& 1" Min . cover inside at joint ---------

Direction s-=-. __j 
of Flow 

Final 'oint op as per 
sealant manufacturer 's 
recommendations 

SECTION A-A 
(2" Cover - Thin Wall Detail} 

Out side Face 

2 " Cover 
<Typ .) 

1" Min. c over 
inside at joint 

3}4" 
Min. 

Direc tion ::-=-- __j 
of Flow 

1" Min. cover 

I 
<Typ .J 2" Cover 

Joint Sealant (Typ.J 

1" Min. cover 

3" Max. 

Final ·oint op as per 
s ealant m anufac turer's 
recommendations 

SECTION A-A 
(2 11 Cover - Thick Wall Detail} 

3" Min. Tongue length 
(8° to 15° bevel) 2" Min. cover outside, 

l" Min. co ver inside at 

3" Min. Tongue l ength 
(8° to 15° bevel) 

~ 1" Min . cover 

1" M ' m. cover 

Filter 
Fabric 

11;4" Min., 

1" Min . cover 

Outside Face 2 11 Max. 
3" Cover 
(Typ.J 

3" Cover 
<Typ.) 

2" Min. cover out side 
3" Max. 

4"x4 " ~ W4 .0xW4 .0 
WWR <Min. 10" Wide 
& 3 Cross wires ) :t 

1" Min . c over inside at joint 

Direction =-.. 
of Flo w 

__j Final 'oin t op as per 
sealant manufac turer's 
recommendations 

SECTION A-A 
(3" Cover - Thin Wall Detal/} 

:t At the Contr actor's option when the box culvert 
reinforcing utilizes WWR, extend wall and slab 
reinforcing into the join t and bend to maintain 
cover in lieu of 4"x4 " ~ W4 .0xW4.0 WWR at join t. 
Trans verse wire in tongue may be cut a t corners 
of box to allow bending of the WWR. 

join t 
Filter 

insi de 

Fabric \ 

Outside Face i\ I <Typ .} 
/Joint Sealan t 

-

--

3" Cover 
<Typ.) 

l" Min. co ver 
inside at join t 

- - -
I 

----.------ . . . 

41'4' 11/4" Min. I 
Min. 2 11 Max. 

I 

Dire ct ion \---___ __j 
of Flow 

- - -

. . . . 

1" Min. cover 

I 3" Max. 
I 

Final joint qap as per 
' sealan t manufacturer s 

recommenda tions 

SECTION A-A 
(3" Cover - Thick Wall Detail} 

at joint 

3" Co ver 
(Typ.J 

~ 
CJ ...... 

PRECAST SEGMENT TO SEGMENT TONGUE & GROOVE TRANSVERSE JOINTS ==== 

See Section A - A 
for reinforcing 
c over requirements 

3 " Min. Tongue length 
(8° to 15° bevel) 

Provide WWR or extend 
reinforcing into tongue 
(See Section A- A) 

3" Min. 

3" Min. 

3" Min. 

Joint Sealant 

ALTERNATE BOTTOM SLAB TRANSVERSE JOINT 
TYPICAL SECTION 

WOUBLE-SIDED TONGUE & GROOVE JOINTJ 
(Al/ reinforcing not shown for clarity} 

NOTE: 
Bo ttom Slab Joints in Type B Boxes may 
be s ingle t ongue & groove join ts as shown 
in Section A - A when the Top Slab J oints 
are orien ted as shown in Schematic A. 

D' 1· 1rec wn o f T SI b Pl op a acemen ~ 

l 

Direction of Flow~ 

r 

( 
Top Slab 

Bo ttom Slab J _.----,Direct ion o f Bottom Section Placement 

SCHEMATIC A 
TYPE B BOX SECTION PLACEMENT 

FOR SINGLE TONGUE & GROOVE JOINTS 

TWO-PIECE PRECAST SEGMENT=== 
ADDITIONAL JOINT DETAILS 

fTYPE B BOX) 
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2" x 2" 
Chamfer 
!Typ. ! 

o; 
CQ 
C'J 

0 
< 
' :: c: " 0 

CQ "' § 
s 

'E 6 11 x 6" 
Chamfer 

Field bend & trim bottom 
bar extension as shown 
to maintain cover ---~1 

Face of Wingwa!! 
or Headwall 

B!hw (Jndex No. 289) 

/--;;;;;;~7 Headwall rein forcing 
__.. (Some as C-I-P in plans) 

1'"',:_--Line with Filter Fabric 
with 1'-0" overlap (Min.) 

Circumferential top 
slab reinforcing 

Type 0-3 Filter 
F obric (full length 
of horizon ta! join tJ 

!" Min.J 

Cl. r::: 

11 0 11 Min -

' 
<Filter Fabric) I 

6" Extension of bottom steel (Provide 

Min. standard hook or WWR 

/Top Slab 

~ r 
~ 

~ 
~ 

,_~ CQ 

I 

anchorage) 

Type D-
Fabric (f 

3 Filter 
u// length 
ntal jointJ of horizo 

6" Extension of bottom steel (Provide 

Min. standard hook or WWR anchorage) 

/ #4 Stirrups @ 

1'-0 11 Mox. spacing 

~ 
41 

" .... " ,, 
< ,, 

''.., 
CQ 

n 
Longitudinal top 
slab reinforcing Vz 11 Joint 

~ 

. ·~ 
~ 

Typ. Cover 
Joint t= 
n~-Shrink 
ut! 

~ S-1 
Top slab 

Face of 

C-I-P reinforcing 
or extension of 
precast reinforcing 

Precast End 
Segment ----1 

Mechanical couplers or l 1-6 11 bar 
extension. (#4 Bar adhesive bonde 
dowels with 1'-0 11 embedment and 
1'-0 11 Min. spacing permitted) 

C-1-P End Section I Precast Box Culvert 
(As per Plans) 

SECTION C-C 

<Non-Shrink 
Grout) 

d 

.!; ..Q • ] ~ "" 0 ~ I Le 2" Cl. 
0 '- ~ !Typ. I m 
~~ " Min. 

• "'--1-----varies;t;;: 
. (4" Min.) 

SECTION B-B 

© jointJ 

Bend bottom 
as required to 
cover at joint 

Yz 
<No 
Geo 

reinforc ing 
n mainta1 

TOP SLAB TO WALL JOINT 
<KEYED JOINTJ 

Provide adequate width 
to satisfy shear strength 
requirements at joint 

' 
Typ. 

-
' 

2 111 Varies;;:;;: 

' (5f/z" Min.! ' 

SECTION B-B 
TOP SLAB TO WALL JOINT 

<HAUNCHED JOINTJ 

Cover 

1
40 .. I 

#4 ST! RRUP 
BEND DIAGRAM 

C-I-P HEADWALL DETAILS AND CONNECTION TO PRECAST BOX 

-Yi" x -Yi" 
Chamfer 

Face of C-1-P 
Wing wall/Headwall 

1'-6" 

Face of Precast 
End Segment & 
Construction Joint 

Splice (when req'd.J 

I 
Circumferential bottom 

I 
Bottom slob C-1-P reinforcing or 
extension of precast reinforcing 

Cutoff wall reinforcing (Typ.J 
(See C-I-P design in plans) 

Blew (index No. 289) 

Mechanical couplers or 1 '-6'' Min. bar 
extension (Full length bar extension or 
adhesive bonded dowel bars with 
1'-0 11 embedment permitted) 

Thickness of C-1-P 
bottom slab in plans (TbJ 

TYPE B BOX LONGITUDINAL JOINTS 

Dowe/in Outer Longitudinal Reinforcing 
when there is a single mat of Existing 
Reinforcing Steel otherwise splice 1'-6 11 

as shown for inside wall/slab reinforcing 

Longitudinal bottom slab reinforcing 

slab reinforcing 
i---~1_'--0~"--++~1~'-' ~M~in~. Inside Face 

(Min.) 2
11 

Max. of Wall/Slab 

Filter Fabric wrapped 
around construction joint ~Filter Fabric 

C-1-P End Section Precast Box Culvert 2'-0 11 

Outside Face 
wrapped of Wall/Slab 

around construction joint 

(As per Plans) 

SECTION D-D 
C-I-P TOE SLAB & CUTOFF WALL DETAILS 

AND CONNECTION TO PRECAST BOX 
;;: Provide odditionol 6 11 depth of 

cutoff wall at no additional cost. 

Existin Box Cost-Jn-Place (C-I-PJ Transition New Precast 
Culvert to remain 4'-0" <Typ.) Box Culvert 

SECTION E-E ~ Section of Existing Box Culvert to be removed and replaced. 

EXTERIOR WALL/SLAB TRANSITION DETAIL FOR PRECAST EXTENSION 
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Optional 
Mechanical , 

Rebar splice) : ~ 
u .--

8" 

Embedded 
End (J'-0" Min.J 

Thread length per 
manufacturer for 
mechanical splice 

For 2 11 Cover: 
Blhw - 5 11 (index No. 289) 

For 3 11 Cover: 
Blhw - 6 11 (index No. 289) 

#4 BAR END CAP ANCHOR 
BAR BEND DIAGRAM 

Inside vertical wall 
reinforcing (See C-1-P 
design 1n plans) 

I 
I 
I 
I 

__ .J_ 

J'-0 11 Min. 
embedment 

Tw 

Gap (between single ce!f 
units, see Sheet J) 

Tw 
Additional outside 
vertical reinforcin 

Inside vertical wall reinforcing 
(See C-I-P design in plans) 

End of Precost 
Box Culvert & 
back of Headwall 

Face of Cutoff 
Woll & Toe Slab 

Filter 
Fabric 

Pipe 

JO" 
Min. 

(Typ. 

Additional inside 
vertical reinforcing 

Diagonal Bars 

PIPE BLOCKOUT NOTES• 
1. Cut box culvert reinforcement as required 

to maintain 2 11 cover. 
2. For Precast Sections construct opening a 

minimum of J'-6 11 away from any box to 
box joint, except opening may be a minimum 
of J'-0 11 away from joint when at least 2'-0 11 

of clearance to the box to box joint is 
provided on the opposite side of the pipe 
opening. 

3. Pipe blackout diameter to be 6 11 greater 
than pipe outside diameter. 

4. See Drainage Plans for size, placement, 
and invert elevation. 

Additional horizontal 
rein forcing ( T yp. J 

C-I-P Win Wall 
(As per Plans) 

#4 Bar End Cap Anchors 
or extend outside wall 
reinforcing & field bend 

2 x Tw+Ga 
Blhw <Index No 289~ 

Top of Headwall I ) 5•• Chamfe~G 
(See Section C-CJ G I 

Precast End 
Segment~ 

_______ ..i_ ____ _ 

r-o" Min. -,,.=="'1==1¥i;;=i~I 
Embedment~ 

Mechanical couplers 
or adhesive bonded 
do we! or inside 
longitudinal bar 
extension with 
90° hook (Typ.J 

3 11 Cl. 
@ Bot. 

I 
I 
I 

Cutoff 

SECTION H-H 

f/2 11 V-Groove at ~ 
[ Construction Joint C I 

Cons true tion 
Joint permitted 

Construction 
Joint permitted 

~Precast 
Haunch 
(Typ.J 

Match inside edge 
of Precast Box (Typ.J 

!l~r---Jnside vertical wall 
reinforcing (See C-1-P 
design in plans) ----;-iµiLlll 

Provide concrete 
transition to 
haunch at inlet 
of box culvert (Typ.J 

Top of 
Headwall 

L
Top of Precast 
End Segment 

--------

Field cut vertical 
bars to maintain 
clearance 

I 
'--C-I-P 
I Wall(See ~ I 

I I L __ .J 
Section 0-0) --------------------~~~~~:~ 

Precast Box Culvert C-1-P Box Culvert J GI 
End (As per Plans) ..:...;..m 

SECTION F-F 

f------------
VIEW G-G 

<Headwall, Toe Slab and Cutoff Wall Reinforcing not shown for clarity) 

C-I-P END CAP DETAILS AND CONNECTION TO PRECAST BOX===== 

SECTION I-I 
(Showing additional blackout reinforcing only) 

Provide 50/. of vertical reinforcing 
cut by blackout on each side of 
pipe at each face (Typ.J ~ Concrete Pipe 

e Additional outsid 
vertical reinforc tng 

Longitudinal 
reinforcing <Typ .)~ 

4 ~ Additional #4 
Diagonal Bars betw 
wall reinforcing ma 

Circumferential 
reinforcing (Typ.J 

een 
ts 

' 

~-

~ 
;:, 

v 
~,... 

~-

0 
' 

(Max.! I 

-- - ,_ 

I 
, 

' / K 
/ ' D !-;:'. 

,.... 

-- - v 
Additional horizon to I 

9 #4 Bors 3'-0 11 !on 
(Top & Bottom) (Typ.J ~ 

D 

I 
I 

(Max.J 

I 

-k---- -- - ·-- -
~ 
r / 

" ' // ~v 
//~..---~..., ~ ~0, 
//~\'~ ~\ ~·~ 

'0~) 
' "> ' ~ t 0~ ~ } 

,, 
v " \\ /J. 

"~%~~/ 
c-- c--

I ' v -
" / I / ' _,__ - -- - ·-- -

I 

Half Section Half Section 

I 

~ 

" 

Additional inside 
vertical reinforcing 

Construct grouted 
pipe to structure 
'oint in accordance 
with Index No. 201 
Sheet 2 

J 

Edge of Precas t 
Block out 

Pipe invert 
elevation 
(See Note 4) 

showing outside rein forcing showing inside reinforcing 

ELEVATION VIEW 

======PIPE BLOCKOUT DETAILS====== 
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jJ 
" Bars L1 

spacing 4S1 

co 

°' co 2" 
. I Cl. 
~ 

°' 

3 "' Bars 7M 
(Top & Bottom) 

1'-6" 

2" 
Cl. 

Interior Bond Beam 

6 "' Bors 
co 7M /Top 

8 11 ~ & bottom) 
Min. 

~ 
Bars * 

Dowel 
Bars L2 

3'-0" 

7 11 7 11 6 11 5 11 * Bars L2 
spacing 

2" 
Cl. 

Bars S2 

Ck 

3" Cl 
Bot. 

Edge Bond 
Beam 

BOND BEAM NOTES• 

1. Provide Bond Beams to mitigate settlement of precost 
box culverts when the differential settlement shown in 
the plans exceeds the fo!!o wing limits. 

ny x R x W < _J_ 
ILJ' - 760 

Where: 
D.y = Maximum Long-Term Differential Settlement (ft.J 
R = Exterior height of Box Culvert (ft.J 
W = Length of Box Culvert Segments (ft.) 
L = Effective length for single curvature deflection (ft.J 

2. Extend Bond Beams to back face of headwalls and to limits 
of existing box culverts for extensions. 

BILL OF REINFORCING STEEL 

MARK SIZE NO. REQ'D LENGTH 
L1 6 (See Note 3) 19 per Beam/B' Box 1 '-11" 

L2 6 (See Note 3) 40 per Beom/8 1 Box 1 '-11 If 

M 7 12 per Barrel As reqd. 

SI 4 16 per Beam/B' Box 5'-5" 

S2 4 32 per Beam/8 1 Box 6'-5 11 

REINFORCING STEEL BENDING DIAGRAMS 

Length as required 

BAR 7M 

DOWEL BARS L1 & L2 
2" 

Min. Min. ~ 
I I 2 Non-Shrink Grout 

4" Closs I Concrete Filter 
Fabric (Typ.J 

3. Multiple single barrel Two-Piece {Type BJ precast box culverts 
are not permitted when Bond Beams are required. For single 
barrel Two-Piece {Type BJ precast box culverts, construct Bond 
Beam along bottom edge of box culvert. 

11-211 1'-8" 

I 
' 

EDGE BDND BEAM 
TYPICAL SECTION 

Ck 

INTERIOR BOND BEAM 
TYPICAL SECTION 

The Contractor may substitute mechanical couplers in 
lieu of adhesive bonded dowels. Shift dowels to clear 
box culvert reinforcing. 
For top slabs less than 8 11 thick, reduce embedment of 
outside bars L2 to 1 11 less than thickness of top slob. 

Con 
per 
spa 
box 

struction joints 

Bottom 
C-I-P 
Beam 

mitted at mid 
n of precast 

segment ) 

. 
' r 

I 

of I 
Bond / ___.. 

Bars 4S1 soacina 
(Symmetrical about [ 

Fitter Fabric (Typ.J 

~ ~ ~ 
I 

JI.! 

~ 

-[ Precost Box Joint (Outside face) 

3 SD. 4 sp. @ 6" 1'-0 11 spacing (Max.) 
@ 4" Bars 4Sl 

/Typ.! )' ~Bars 7M 

, I 

r ~ ~ ~ ; / 
//' 

I / 

! I ~Dowe/Bars L1 /Typ.J * 
1'-011± spacing 9" 7 sp. @ 311 6%'1 Dowe/Bars Ll spacing :t 

\ 
Precas 
Concre 

I 
le 

I 
Box__,/ 

(Staggered) I (Symmetrical about [ JI.! 
I ' I 

' 
"-Pre cost VIEW J-J 

EDGE BOND BEAM Concrete Box 

Construction joints 
permitted at mid 
span of precas t 
box segment ) 

----- [ Precast Box Joint (Outside face) 

' 

Bars 4S2 spacing (pairs) 

{Symmetrical about [ Jt.J 
Filter Fabric (Typ.J---.. 

3 sp. 
@ 4" 

4 sp. @ 6 11 

Bars 4S2 
(Pairs) (Typ.J-.... 

/ 

J'-0 11 spacing (Max.J 

~Bars 7M 

II 

Bottom of r / v I 
C-I-P Bond i==~'l=;t1i==~~fil==t1i=='rlil'~fil==;tll=lll:=UJ=fil='11!=;JIJ==tlh~11h==t1h'==til'~fil=='=~=tlh~==i 
Beam and t-~'rtt-~~~~~~1t--tt--t1~"11"~-r~-tr~!lt-~1t--tt-~~~~~-1t-~, 
Top of / 1 j 1 , ___.. 
Box Culvert - 1 1 1 ""- ~ 

1-~11-~~~~~-ll---ll---11!-,~ll--1,~-1+~,!1+--ll~-ll---'.,__,\(..::..~~-11-~--1 

r 1--r-i ---~ ~........__Dowe/Bars L2
1 

(Typ.J :I< 

Precost / 
Concrete Box__,/ 2'-0

11
± spacing 

1 (Symmetnco! about fi. Jt.J 

Pre cast 
Concrete Box 

ESTIMATED BOND BEAM QUANTITIES 

ITEM UNIT 
QUANTITY PER BEAM 

EDGE INTERIOR 
Class II or IV Concrete (Cu!vertJ CY /Ft. 0.088 0.167 

Reinforcing Steel (Roadway) Lb./Ft. 25.88 56.08 

NOTE• Estimated quantities ore based on a B ft. long precost box 
sections, and are provided for information only. No additional 
payment will be made for Bond Beams where these are 
required for the precast box culverts. 

DESIGN NOTES• 

1. Bond beam design limitations ore: 
Max. Design Earth Cover (HJ = 30 1 

Max. Precast Unit Length (WJ = 8 1 

Mox. Precost Unit Width (BJ = 14 1 

Max. Factored Shear Force/Joint: 
Edge Beam = JOO kips 
Interior Beam = 200 kips 

Long-Term 
Uniform 
Settlement R 

: __ , 

~ 
'> ~~~~ 

~ '> 

-==~~,., 

' 

STIRRUP 4Sl STIRRUP 4S2 
NOTES• 
1. Al! bar dimensions are out to out. 
2. Lap splice length for Bars 7M is 3 1-0 11 minimum. 
3. #4 Bars may be substituted for Bors 6LJ & 6L2 for 

precost box widths (BJ less than 7 ft. 

Minimum 2'-6 11 

earth cover at edge 
of shoulder when 
Bond Beam required 

2. The precast unit length, width or 
earth cover !imitations may be 
exceeded provided that the 
following equation is satisfied: 

L (Effective Len Box Cu!vertJ 

H x W x B s 3360 

3. Bond Beams are required when 
joint openings from differential 
settlement exceed !/8 11 as 
determined in Bond Beam Note 1. 
The maximum design forces ore 
based on 50/. of the earth cover 
loads. 

Long-Term 
Differential 
Settlement 

Lon -Term Differential 
Settlement with negative 
curvature 

SCHEMATIC LONGITUDINAL SECTION (NEW CONSTRUCTION) 

New Precas t Box 
Culvert Extension 

Roadway Embankment 

,///"T 
Existin Box Culvert 

p _ ------- Top of existing 

+---j--~-·~c::_~·~·_:_:·_:_-:__-r- ~i::__·:;c·~~ ~Point of reverse curvature embankment slope 

Long-Term Differential L Effective Length along [ box 
Settlement with positive 

VIEW K-K curvature (6YJ 
INTERIOR BOND BEAM SCHEMA TIC LONGITUDINAL SECTION (WIDENING) 

DIFFERENTIAL SETTLEMENT COUNTERMEASURES FOR PRECAST BOX CULVERTS============ 
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2 11 Cover 
!Typ.! 

2 11 Cover 
!Typ.! 

Min. length equal to 
M 3 11 Min . ..., 6 11 Max. Tongue 

u er cage @ ongu 
end. (Same as As4 
0 t 0 t !A 1 A 6 6' t e u er cage s or s op, 

) 
3" Min . ..., 6 11 Max. Tongue Asl or As8 " bottom, Asl @ sides spacing of !ongdud1nal 

wires + 2' !Typ.! --- <Min. AsJ extension) length (80 to 15° bevel)~ 
lf/2 11 Min. cover outside, 

length (80 to 15° bevel) 
J!/z 11 Min. cover outside, 

Outside ~ 
longitudinal ::Al 2

1

' Min . 
for AsJ <Typ.J 

9 -G ~ 

~ () -2 h / h U) ~ 

, 
' 

• 

/ :tj \.___As2 

~ ~ 
See Section A , 

2 11 Cover for reinforcement 
(Typ.! in this area 

e=: As4-

m k .~ 
Ct 

Span !SJ 

~ 
See Section A-A 
for reinforcement 
in this area 

/As3 

. -G ~ 

~ o -2 e 
OJ U) ~ 

TYPICAL BOX SECTION <TYPE 2J 
DESIGN EARTH COVER 2'0R GREATER 

q -G ~ 

8"'] () -2 h 
/As6 /As7 / h U) ~ 

~ -• 

/ :ti ~As2~As5 

~ 
..!.] 

2 11 Cover 
(Typ.! 

e=: As4- ... 

m 

c2 
Span (SJ 

/As3 

' 

. -G ~ 
\.___ As8 o -2 e 

OJ U) ~ 

TYPICAL BOX SECTION (TYPE JJ 
DESIGN EARTH COVER LESS THAN 2' 

See 
typi 

~ 

/ 
1- -Asl 

etail "A 11 for D 
cal 

]" Cl. Min. (Typ.J 

reinforcing Filter 11/4 11 Min., 
Fabric\ 2" Max. 

3
11 

Min.) 

~r 
~ 

2" Cover Jl/:i" Min., 
(Typ.) 

2 11 Mox. 
J!/z" Min. cover outside, 
J" Min. cover inside at joint 

Direction ~ 
of Flow 

-;--- I 
I 

_j 

Min. 6 11 

d 
111 Min. cover inside 

2 11 Cover 
/ Se7lant !Typ.! 

I .C: l]j c;; 
~ l]j-3'. 

;: ~ -8 
\ " h 

I ~Inner cage 

J 11 Cl. Min. !Tvn! (As2 © top, 
As3 @ bottom) 

3 11 Max. 

Final joint gap as per 
sealant manufacturer's 
recommendations 

at ; ·oint 111 Min. cover inside at joint 
I" Cl. Min. !Typ.! 

Filter 11/4 11 Min., ~Joint 2 11 Cover 
Fabric\ 

2 11 Mox. 
I /1 Sealant !Typ.! 

3' Min.~ I I 
.C: l]j ;;; 

I - ~ l]j-3'. 

;: ~ -8 
~I \ "' h 

~ 

~Inner cage 211 Cover 13/4 11 Min., I 

(Typ.! 2 11 Max. 111 Cl. Min. !Tvn.) (As2 © top, 

l!/z' Min. cover outside, As3 " bottom, 

J 11 Min. cover inside at joint 
I 3 11 Max. As4 " sides) 

_j Final joint gap as per 
Direction ~ sealant manufacturer's 
of Flow recommendations ~ SECTION A-A SECTION B-B 

Side Wa II 
<TwJ 

>As9 
v Bot. 

( 

& 
Top, 

Sides) 

Top As2 
Bot. As3 

- See Detail "B" for 
typical rein forcing 

v/ 
1- -Asl 

Top As7 
Bot. As8 

Asl 

DETAIL "A" 
WPTION lJ 

1 '""" Longitudinal 
Wire space 

!us 2" 
JO" Min. 

2'' Min. 

2 11 Min. 

4 11 Min. 

Side Wo II Top As6 _ _f==?'.'J"'""'~~~~"'"~~:;,..--f--+ Bot. As9 

~ 

v , 

<TwJ 

>As9 ( 

& Sid 
Bot. 
es! 

Top As2 
Bot. As3 

NOTES• 
1. Work thi s Index with Index No. 291. 
2. See sheets 2 thru 5 for dimensions 

and areas of reinforcement. 

4d Min. R. 

As4 

DETAIL "B" 
WPTION lJ 

2 11 Min. 

4 11 Min. 

Asl 

Top As7 
Bot. As8 

Asl 

Top As2 
Bot. As3 
Side As4 __ _.... 

DETAIL "A" 
WPTION 2J 

J '""" L ongitudinol 
Wire space 

/us 2 11 

10 11 Min. 
2 11 Min. 

4d 
Min. R. 

Top As6 _ _f==?'.'J"'""'~~~~"'"~~:;,..--f--+ Bot. As9 

Top As2 
Bot. As3 

4d 
Min. R. 

As! 

TYPICAL SECTION THRU JOINT 

Asl 

Top As2, Bot. As3 
integrated with As4 

As4 

DETAIL "A" 
WPTION 3J 

1 '""" L ongitudina! 

Top As7 
Bot. As8 

2" Min. 

Top As2, Bot. As3 
integrated with As4 

Wire space 
/us 2" 

JO" Min. 

As4 

GET AIL "B" 
WPTION 3J 

STANDARD PRECAST BOX CUL VERT WITH 

DETAIL "B" 
WPTION 2J 

2" CONCRETE COVER 

2008 FOOT Design Standards 

STANDARD PRECAST CONCRETE BOX CULVERTS 

Wall thickness 
Max. '""" 2 11 Min. 

Supplemental wires 
for As2 (Top) 
or As3 (Bot.J 

4d 
Min. R. 

Wai! thickness 
Max. '""" 2 11 Min. 

Supplemental wires 
for As2 (Top) 
or As3 (Bot.) 

4d 
Min. R. 

Asl 
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GENERAL NOTES: 
1. These precast designs may be substituted for cast-in-place box culverts designed 7. Haunch dimensions may vary between the minimum and maximum dimensions 

to AASHTO LRFO Bridge Design Specifications, 3rd Edition. Designs are based on shown in the Design Tables but only one haunch dimension must be used within 
the design criteria shown in FOOT Structures Design Guidelines (January 2007 edition). the full length of the box culvert installation. 

2. Loading: HL-93 & any fill heights between the minimum & maximum shown. 8. Submittal of redesign ca!cu!otions are not required for any increase to the slab 
and/or wa!! thickness when the minimum reinforcement areas shown in the Design 

3. Only one design of precost box culvert is to be used for any installation. Tables are provided. 

4. Reinforcing steel must consist of smooth or deformed welded wire reinforcement 9. For Design Earth Cover greater than 10 feet, the Contractor may interpolate 
(WWRJ conforming to ASTM A185 or A497. Longitudinal reinforcement may consist the required areas of reinforcement and slab or wall thickness. Interpolated areas 
of ASTM A615 Grode 60 bars. Minimum cover must be 2" unless otherwise shown. of reinforcement, slab or wall thickness must be approved by the Engineer. 
The spacing of circumferential wires must not be less than 2" nor more than 4" 
The spacing of longitudinal wires or bars must not be more than 8 11

• 

5. As9 longitudinal wires must have a minimum cross-sectional area of 40/. of the 
circumferential wires, but not less than a W2.5 or 02.5 for WWR, or #3 bars for 
ASTM A615 deformed bars. 

6. Welding of reinforcement must be limited to the locations shown in ASTM C1577 and 
in accordance with ANSI/AWS 01.4 11Structural Welding Code - Reinforcing Stee/ 11

• 

TABLE JA - STANDARD PRE CAST BOX CULVERT DESIGNS (2" COVERJ - 3' & 4'SPANS TABLE JB - STANDARD PRE CAST BOX CULVERT DESIGNS (2" COVERJ - 3' & 4'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS As! EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS As! EXT. 

(S) (R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH (S) (R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH 
(Tl) (Tb! (TwJ (HJ ABOVE (MJ (Tl) (Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in.) (in.) (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 
(in.) (ft.) (in.) (in. J (in. J (in.) TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 

(in.) 

0. 33' - (2' 0.17 0.29 0.21 0.17 0.17 0.17 0.17 0.17 - 0.33' - (2' 0.20 0.26 0.32 0.20 0.20 0.20 0.20 0.20 -

4 2'- (3' 0.13 0.28 0.21 0.09 - - - - 31 4 2'- (3' 0.16 0.25 0.31 0.10 - - - - 31 
3'- (5' 0.09 0.17 0.17 0.09 - - - - 31 3'- (5' 0.10 0.20 0.20 0.10 - - - - 31 
5'- JO' 0.09 0.17 0.17 0.09 - - - - 31 5'- 10' 0.10 0.20 0.20 0.10 - - - - 31 

3 1 x 3 1 7 7 7 to 15' 0.09 0.17 0.17 0.09 - - - - 31 3'x 3 1 8 8 8 to 15' 0.10 0.20 0.20 0.10 - - - - 31 
20' 0.12 0.17 0.17 0.09 - - - - 31 20' 0.10 0.20 0.20 0.10 - - - - 31 
25 1 0.14 0.18 0.18 0.09 - - - - 31 25' 0.11 0.20 0.20 0.10 - - - - 31 

8 30' 0.17 0.21 0.22 0.09 - - - - 31 8 30' 0.13 0.20 0.20 0.10 - - - - 31 
35' 0.19 0.25 0.25 0.09 - - - - 31 35' 0.15 0.21 0.21 0.10 - - - - 31 

V) CC) 

0. 33' - (2' 0.19 0.38 0.26 0.17 0.19 0.17 0.17 0.19 
2 

- 0.33' - (2' 0.20 0.31 0.22 0.20 0.20 0.20 0.20 0.20 
2 

-

4 
2'- (3' 0.19 0.38 0.26 0.09 - - - - 0 38 4 

2'- (3' 0.12 0.31 0.22 0.10 - - - - 0 38 
< < 3'- (5' 0.14 0.20 0.22 0.09 - - - - Q 38 3'- (5' 0.12 0.20 0.20 0.10 - - - - Q 38 

5'- 10' 0.11 0.17 0.17 0.09 - - - - ~ 38 5'- 10' 0.10 0.20 0.20 0.10 - - - - ~ 38 4 1 x 3' 7 7 7 to ill 4 1 x 3 1 8 8 8 to ill 
~ ~ 15' 0.15 0.17 0.18 0.09 - - - - m 38 15' 0.12 0.20 0.20 0.10 - - - - ill 38 

20 1 0.20 0.23 0.23 0.09 
(.') 

38 20' 0.16 0.20 0.20 0.10 
(.') 

38 8 
- - - -

8 
- - - -

ill ill 
25 1 0.24 0.28 0.29 0.09 - - - - m 38 25 1 0.19 0.24 0.24 0.10 - - - - ill 38 

U) U) 
30' 0.29 0.34 0.35 0.09 - - - - 38 30' 0.22 0.28 0.29 0.10 - - - - 38 

0. 33' - (2' 0.19 0.41 0.28 0.17 0.21 0.17 0.17 0.19 - 0.33' - (2' 0.20 0.33 0.24 0.20 0.20 0.20 0.20 0.20 -

4 
2'- (3' 0.19 0.41 0.28 0.09 - - - - 38 4 

2'- (3' 0.17 0.33 0.24 0.10 - - - - 38 
3'- (5' 0.14 0.21 0.24 0.09 - - - - 38 3'- (5' 0.12 0.20 0.20 0.10 - - - - 38 

4'x 4 1 7 7 7 to 
5'- 10' 0.12 0.17 0.17 0.09 - - - - 38 4'x 4' 8 8 8 to 

5'- 10' 0.10 0.20 0.20 0.10 - - - - 38 
15' 0.16 0.19 0.20 0.09 - - - - 38 15' 0.13 0.20 0.20 0.10 - - - - 38 

8 20 1 0.21 0.25 0.25 0.09 - - - - 38 8 20' 0.16 0.21 0.22 0.10 - - - - 38 
25 1 0.26 0.31 0.32 0.09 - - - - 38 25' 0.20 0.26 0.27 0.10 - - - - 38 
30' 0.31 0.37 0.38 0.09 - - - - 38 30' 0.23 0.31 0.32 0.10 - - - - 38 

NOTES' 1. See Sheet 1 for Reinforcing Details and dimension locations. 
2. See Sheet 14 for WWR Bending Diagram. 
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TABLE 2A - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVERJ - 5' & 6'SPANS TABLE 2B - STANDARD PRECAST BOX CUL VERT DESIGNS (2" COVERJ - 5' & 6'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH (SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER <sq. 1n./ft.! LENGTH 
(Tl) !Tb! <TwJ (HJ ABOVE !M! (Tl) !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J ((n.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 
(in. J (ft.) (in. J (in.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.31 0.48 0.42 0.17 0.21 0.17 0.23 0.31 - 0.33' - (2' 0.26 0.39 0.36 0.20 0.20 0.20 0.20 0.26 -

4 2'- (3' 0.31 0.48 0.42 0.09 - - - - 45 4 2'- (3' 0.26 0.39 0.36 0.10 - - - - 45 
3'- (5' 0.20 0.27 0.27 0.09 - - - - 36 3'- (5' 0.16 0.23 0.24 0.10 - - - - 36 

5 1 x 3' 7 7 7 to 5' - 10' 0.17 0.19 0.21 0.09 - - - - 36 5 1 x 3' 8 8 8 to 5'- 10' 0.13 0.20 0.20 0.10 - - - - 36 
15' 0.24 0.25 0.25 0.09 - - - - 35 15' 0.19 0.21 0.22 0.10 - - - - 35 

8 20 1 0.32 0.33 0.33 0.09 - - - - 35 8 20' 0.24 0.28 0.28 0.10 - - - - 35 
25' 0.39 0.41 0.42 0.09 - - - - 35 25' 0.30 0.34 0.35 0.10 - - - - 35 
30' 0.47 0.50 0.50 0.09 - - - - 35 30' 0.36 0.41 0.41 0.10 - - - - 35 

0.33' - <2' 0.30 0.51 0.45 0.17 0.23 0.17 0.21 0.30 - 0.33' - <2' 0.25 0.42 0.38 0.20 0.20 0.20 0.20 0.25 -

4 2'- <3' 0.30 0.51 0.45 0.09 - - - - 45 4 2'- <3' 0.25 0.42 0.38 0.10 - - - - 45 
3' - (5' 0.18 0.30 0.29 0.09 - - - - 45 3'- <5' 0.16 0.25 0.25 0.10 - - - - 45 

5 1 x 4 1 7 7 7 to 5' - JO' 0.17 0.21 0.23 0.09 - - - - 36 5 1 x 4 1 8 8 8 to 5'- JO' 0.13 0.20 0.20 0.10 - - - - 36 
15' 0.24 0.27 0.28 0.09 - - - - 35 15' 0.19 0.23 0.24 0.10 - - - - 35 

8 20 1 0.31 0.36 0.37 0.09 - - - - 35 8 20 1 0.24 0.30 0.31 0.10 - - - - 35 
25 1 0.39 0.45 0.46 0.09 - - - - 35 25 1 0.30 0.37 0.38 0.10 - - - - 35 
30' 0.46 0.55 0.56 0.09 - - - - 35 30' 0.35 0.45 0.46 0.10 - - - - 35 

0.33' - <2' 0.30 0.53 0.48 0.17 0.24 0.17 0.21 0.30 - 0.33' - <2' 0.25 0.44 0.41 0.20 0.20 0.20 0.20 0.25 -

4 2'- <3' 0.29 0.53 0.48 0.09 - - - - 45 4 2'- <3' 0.25 0.44 0.41 0.10 - - - - 45 
3'- (5' 0.19 0.31 0.31 0.09 - - - - 45 3'- (5' 0.16 0.26 0.27 0.10 - - - - 45 

5 1 x 5' 7 7 7 to 5' - JO' 0.19 0.22 0.25 0.09 - - - - 45 5 1 x 5' 8 8 8 to 5'- JO' 0.15 0.20 0.22 0.10 - - - - 45 
15' 0.26 0.29 0.31 0.09 - - - - 36 15' 0.20 0.25 0.26 0.10 - - - - 36 

8 20 1 0.34 0.39 0.40 0.09 - - - - 35 8 20 1 0.26 0.32 0.33 0.10 - - - - 35 
25' 0.41 0.49 0.50 0.09 - - - - 35 25' 0.32 0.40 0.41 0.10 - - - - 35 
30' 0.49 0.59 0.61 0.09 - - - - 35 30' 0.37 0.48 0.49 0.10 - - - - 35 

7.5 7 7 0.33' - (2' 0.39 0.54 0.48 0.17 0.22 0.18 0.25 0.39 en - 0.33' - (2' 0.32 0.47 0.41 0.20 0.20 0.20 0.25 0.32 en -

4 2'- (3' 0.39 0.58 0.49 0.09 - - - - .:'! 43 4 2'- (3' 0.32 0.47 0.41 O.JO - - - - .:'! 43 
3'- (5' 0.28 0.36 0.36 0.09 - - - -

0 
39 3'- (5' 0.23 0.30 0.31 O.JO - - - -

0 
39 < < 

6 1 x 3 1 7 7 7 to 5' - JO' 0.25 0.26 0.28 0.09 - - - - Ci 39 6 1 x 3 1 8 8 8 to 5'- JO' 0.19 0.22 0.24 0.10 - - - - Ci 39 c c 
15' 0.36 0.34 0.34 0.09 - - - - m 38 15' 0.28 0.29 0.29 O.JO - - - - © 38 c c 
20 1 0.47 0.46 0.46 0.09 

m 
38 20' 0.36 0.38 0.38 0.10 

m 
38 12 - - - - Co 12 - - - - Co 

7 7.5 7 25' 0.59 0.57 0.55 0.09 - - - - © 38 25' 0.45 0.47 0.47 O.JO - - - - © 38 
m © 

8 8 7 30' 0.60 0.64 0.64 0.09 - - - - 01 38 30' 0.54 0.57 0.57 O.JO - - - - 01 38 

7.5 7 7 0.33' - <2' 0.37 0.58 0.52 0.17 0.24 0.18 0.23 0.37 - 0.33' - <2' 0.31 0.50 0.44 0.20 0.21 0.20 0.23 0.31 -

4 2'- <3' 0.37 0.61 0.53 0.09 - - - - 43 4 2'- <3' 0.31 0.50 0.44 O.JO - - - - 43 
3'- (5' 0.26 0.39 0.39 0.09 - - - - 39 3'- (5' 0.23 0.32 0.34 0.10 - - - - 39 

6 1 x 4' 7 7 7 to 5' - JO' 0.24 0.28 0.31 0.09 - - - - 39 6 1 x 4 1 8 8 8 to 5'- JO' 0.19 0.24 0.26 O.JO - - - - 39 
15' 0.35 0.37 0.38 0.09 - - - - 38 15' 0.27 0.31 0.32 O.JO - - - - 38 

12 20 1 0.46 0.50 0.50 0.09 - - - - 38 12 20 1 0.35 0.41 0.41 O.JO - - - - 38 
7 7.5 7 25 1 0.56 0.63 0.60 0.09 - - - - 38 25 1 0.43 0.51 0.51 O.JO - - - - 38 
8 8 7 30' 0.58 0.69 0.69 0.09 - - - - 38 30' 0.52 0.62 0.62 0.10 - - - - 38 

7.5 7 7 0.33' - <2' 0.36 0.60 0.56 0.17 0.25 0.18 0.22 0.36 - 0.33' - <2' 0.30 0.52 0.47 0.20 0.22 0.20 0.22 0.30 -

4 2'- <3' 0.36 0.64 0.56 0.09 - - - - 43 4 2'- <3' 0.30 0.52 0.47 O.JO - - - - 43 
3'- <5' 0.26 0.4JO 0.42 0.09 - - - - 43 3'- <5' 0.22 0.34 0.36 0.10 - - - - 43 

6' x 5' 7 7 7 to 5' - JO' 0.25 0.30 0.33 0.09 - - - - 39 6' x 5' 8 8 8 to 5'- JO' 0.20 0.26 0.28 O.JO - - - - 39 
15' 0.34 0.40 0.41 0.09 - - - - 38 15' 0.27 0.33 0.34 O.JO - - - - 38 

12 20 1 0.46 0.54 0.54 0.09 - - - - 38 12 20 1 0.36 0.44 0.45 0.10 - - - - 38 
7 7.5 7 25' 0.56 0.67 0.65 0.09 - - - - 38 25' 0.44 0.55 0.55 O.JO - - - - 38 
8 8 8 30' 0.60 0.74 0.74 0.09 - - - - 38 30' 0.52 0.66 0.67 0.10 - - - - 38 

7.5 7 7 0.33' - (2' 0.36 0.63 0.59 0.17 0.26 0.18 0.22 .036 - 0.33' - (2' 0.30 0.54 0.50 0.20 0.22 0.20 0.22 0.30 -

4 2'- (3' 0.35 0.67 0.59 0.09 - - - - 52 4 2'- (3' 0.30 0.54 0.50 0.10 - - - - 52 
3' - (5' 0.27 0.43 0.44 0.09 - - - - 52 3' - (5' 0.23 0.36 0.38 0.10 - - - - 52 

6 1 x 6 1 7 7 7 to 5' - JO' 0.27 0.32 0.35 0.09 - - - - 43 6 1 x 6' 8 8 8 to 5'- JO' 0.21 0.27 0.30 0.10 - - - - 43 
15' 0.38 0.43 0.44 0.09 - - - - 39 15' 0.29 0.35 0.37 0.10 - - - - 39 

12 20' 0.50 0.57 0.59 0.09 - - - - 39 12 20' 0.38 0.47 0.48 0.10 - - - - 39 
7 7.5 7 25' 0.60 0.72 0. 70 0.09 - - - - 38 25' 0.47 0.59 0.60 0.10 - - - - 38 
8 8 7 30' 0.67 0.78 0.79 0.09 - - - - 38 30' 0.55 0.70 0.71 0.10 - - - - 38 
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TABLE 3 - STANDARD PRE CAST BOX CUL VERT DESIGNS r2,, COVER) - 7' SPANS TABLE 4 - STANDARD PRE CAST BOX CUL VERT DESIGNS (2" COVER) - B'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in.lft.J LENGTH (S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH 
(TIJ !Tb! <TwJ (HJ ABOVE (MJ ( T tJ !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J (in. J (in.) (in.) TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 
(in.J (ft.) (in.J ((n. J (in. J (in. J TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0. 33' - (2' 0.37 0.58 0.49 0.20 0.22 0.20 0.29 0.37 - 9 8.5 8 0.33' - (2' 0.40 0.60 0.52 0.20 0.22 0.22 0.28 0.39 -

4 4 
2'- (3' 0.37 0.58 0.49 0.10 - - - - 43 2'- (3' 0.45 0.66 0.54 0.10 - - - - 50 
3'- (5' 0.30 0.40 0.42 0.10 - - - - 43 3'- (5' 0.39 0.48 0.50 0.10 - - - - 50 

to to 
7 1 x 4 1 8 8 8 5'- 10' 0.26 0.30 0.33 0.10 - - - - 43 8 1 x 4 1 8 8 8 5'- 10' 0.34 0.38 0.40 0.10 - - - - 45 

15' 0.37 0.40 0.40 0.10 - - - - 41 15' 0.49 0.51 0.50 0.10 - - - - 41 
12 12 

20 1 0.49 0.53 0.53 0.10 - - - - 41 20' 0.65 0.68 0.66 0.10 - - - - 41 
8 8 8 7 to 25 1 0.60 0.67 0.66 0.10 - - - - 41 8.5 8.5 8 8 to 25' 0.76 0.83 0.80 0.10 - - - - 41 

8.5 8.5 8 12 30' 0.68 0.79 0.78 0.10 - - - - 41 9.5 9.5 8 12 30' 0.79 0.94 0.92 0.10 - - - - 41 

0.33' - (2' 0.36 0.60 0.53 0.20 0.23 0.20 0.28 0.36 - 9 8.5 8 0.33' - (2' 0.38 0.65 0.59 0.20 0.22 0.22 0.30 0.37 -

4 4 
2'- (3' 0.36 0.60 0.53 0.10 - - - - 47 2'- (3' 0.43 0.69 0.58 0.10 - - - - 50 
3'- (5' 0.30 0.42 0.45 0.10 - - - - 43 3'- (5' 0.37 0.51 0.53 0.10 - - - - 45 

to to 
7 1 x 5' 8 8 8 5'- 10' 0.26 0.32 0.35 0.10 - - - - 43 B'x 5' 8 8 8 5'- 10' 0.33 0.41 0.42 0.10 - - - - 45 

15' 0.37 0.43 0.44 0.10 - - - - "' 41 15' 0.48 0.54 0.53 0.10 - - - - 41 
12 

2 
12 

20 1 0.48 0.57 0.57 0.10 - - - - 41 20' 0.63 0.73 0.70 0.10 - - - - 41 
8 8 8 7 to 25 1 0.60 0.72 0.72 0.10 - - - -

0 
41 8.5 8.5 8 8 to 25' 0.74 0.88 0.86 0.10 - - - - 41 < 

8.5 8.5 8 12 30' 0.67 0.84 0.84 0.10 - - - - Ci 41 9.5 9.5 8 12 30' 0.77 1.00 0.98 0.10 - - - - 41 
~ 

0.33' - <2' 0.36 0.63 0.56 0.20 0.24 0.20 0.27 0.36 m - 9 9 8 0.33' - (2' 0.32 0.65 0.58 0.20 0.23 0.22 0.25 0.31 "' -
~ 4 

2'- <3' 
~ 4 

2 0.36 0.63 0.56 0.10 - - - - Co 59 2'- (3' 0.42 0.71 0.61 0.10 - - - - 50 
3'- (5' 0.29 0.44 0.47 0.10 - - - - 47 3'- (5' 0.37 0.54 0.56 0.10 - - - -

0 
50 ~ < to ~ to Ci 7' x 6 1 8 8 8 5' - 10' 0.27 0.34 0.37 0.10 - - - - VJ 43 8' x 6 1 8 8 8 5'- 10' 0.34 0.43 0.45 0.10 - - - -

~ 
45 

15' 0.38 0.46 0.46 0.10 - - - - 41 15' 0.49 0.57 0.57 0.10 - - - - © 41 c 12 
20 1 

12 
0.77 0.76 0.10 

© 
0.49 0.60 0.61 0.10 - - - - 41 20' 0.64 - - - - Co 41 

8 8 8 7 to 25' 0.61 0.76 0.76 0.10 - - - - 41 8.5 8.5 8 8 to 25' 0.74 0.94 0.92 0.10 - - - - ~ 41 
© 

8.5 8.5 8 12 30' 0.69 0.89 0.89 0.10 - - - - 41 9.5 9.5 8 12 30' 0.78 1.05 1.04 0.10 - - - - VJ 41 
0.33' - (2' 0.36 0.65 0.58 0.20 0.25 0.20 0.27 0.36 - 9 9 8 0.33' - (2' 0.31 0.67 0.60 0.20 0.24 0.22 0.24 0.31 -

4 
0.65 0.58 0.10 59 

4 
2'- <3' 0.74 0.64 0.10 55 2'- (3' 0.36 - - - - 0.42 - - - -

3'- (5' 0.30 0.46 0.50 0.10 - - - - 59 3'- <5' 0.37 0.56 0.59 0.10 - - - - 55 
to to 

7'x 7' 8 8 8 5'- 10' 0.30 0.35 0.50 0.10 - - - - 47 8'x 7' 8 8 8 5'- 10' 0.36 0.45 0.47 0.10 - - - - 50 
15' 0.41 0.48 0.50 0.10 - - - - 43 15' 0.51 0.61 0.61 0.10 - - - - 45 

12 12 
20' 0.53 0.64 0.65 0.10 - - - - 43 20' 0.66 0.81 0.80 0.10 - - - - 41 

8 8 8 7 to 25' 0.65 0.80 0.81 0.10 - - - - 43 8.5 8.5 8 8 to 25' 0.78 0.98 0.97 0.10 - - - - 41 
8.5 9 8 12 30' 0.72 0.92 0.91 0.10 - - - - 41 9.5 9.5 8 12 30' 0.84 1.10 1.09 0.10 - - - - 41 

9 9 8 0.33' - <2' 0.32 0.68 0.62 0.20 0.24 0.22 0.25 0.32 -

4 
2'- <3' 0.76 0.67 0.14 65 0.43 - - - -

3'- (5' 0.38 0.58 0.61 0.14 - - - - 65 
to 

B'x 8 1 8 8 8 5'- 10' 0.39 0.46 0.50 0.13 - - - - 55 
15' 0.55 0.64 0.65 0.10 - - - - 45 

12 
20' 0.71 0.86 0.85 0.10 - - - - 45 

8.5 8.5 8 8 to 25 1 0.84 1.03 1.02 0.10 - - - - 41 
9.5 9.5 8 12 30' 0.93 1.15 1.15 0.10 - - - - 41 

NOTES' 
1. See Sheet 1 for Reinforcing Details and dimension locations. 
2. See Sheet 2 for Genera( Notes. 
3. See Sheet 14 for Welded Wire Reinforcement Bending Diagram. 
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TABLE 5 - STANDARD PRE CAST BOX CULVERT DESIGNS (2" COVERJ - 9'SPANS TABLE 6 - STANDARD PRE CAST BOX CUL VERT DESIGNS (2" COVERJ - JO' SPANS 

SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 
(SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH (SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH 

(TtJ !Tb! <TwJ (HJ ABOVE (MJ (TtJ !Tb! (TwJ (HJ ABOVE (MJ 
(ft.) (in. J ((n.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 

(in. J (ft.) (in. J (in.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 
(in. J 

9.5 9.5 9 0.33' - (2' 0.41 0.62 053 0.22 0.23 0.23 0.34 0.38 - 0.33' - (2' 0.46 0.62 0.52 0.24 0.24 0.24 041 0.45 -

4 4 
2'- (3' 0.44 0.65 0.54 0.11 - - - - 54 2'- (3' 0.46 0.62 0.52 0.12 - - - - 58 
3'- (5' 0.39 0.53 0.51 0.11 - - - - 49 3'- (5' 0.42 0.54 050 0.12 - - - - 53 to to 

9 1 x 5 1 9 9 9 5' - JO' 0.35 0.42 0.44 0.11 - - - - 49 10' x 5 1 JO JO JO 5'- JO' 0.38 0.46 0.49 0.12 - - - - 52 

12 
15' 0.50 0.56 055 0.11 - - - - 44 

12 
15' 0.52 0.59 058 0.12 - - - - 47 

20 1 0.65 0.75 0.73 0.11 - - - - 44 20' 0.69 0.78 0.76 0.12 - - - - 47 
9.5 9.5 9 8 to 25' 0.77 0.92 0.90 0.11 - - - - 44 10.5 10.5 JO 8 to 25' 0.81 0.97 0.93 0.12 - - - - 47 

10.5 11 9 12 30' 0.81 1.05 1.02 0.11 - - - - 44 11.5 12 JO 12 30' 0.87 1.11 1.11 0.12 - - - - 47 

9.5 9.5 9 0.33' - (21 0.38 0.64 0.56 0.23 0.23 0.23 0.33 0.37 - 0.33' - (2' 0.44 0.64 0.54 0.24 0.24 0.24 0.39 0.44 -

4 4 
2'- (3' 0.43 0.67 057 0.11 - - - - 54 2'- (3' 0.44 0.64 0.54 0.12 - - - - 58 
3'- (5' 0.37 0.55 0.54 011 - - - - 49 3'- (5' 0.39 0.57 0.52 0.12 - - - - 52 to to 

9 1 x 6 1 9 9 9 5' - JO' 0.35 0.45 0.47 0.11 - - - - 49 JO' x 6 1 JO JO JO 5'- JO' 0.37 0.48 0.52 0.12 - - - - 52 
15' 0.49 0.60 0.59 0.11 - - - - 44 15' 0.51 0.62 0.61 0.12 - - - - 47 

12 12 
20 1 0.65 0.80 0.78 0.11 - - - - 44 20 1 0.67 0.83 0.80 0.12 - - - - 47 

9.5 9.5 9 8 to 25' 0.76 0.98 0.95 0.11 - - - - 44 10.5 10.5 JO 8 to 25' 0.79 1.02 0.99 0.12 - - - - 47 
10.5 11 9 12 30' 0.80 l.JO 1.08 011 - - - - 44 11.5 12 JO 12 30' 0.85 1.17 1.14 0.12 - - - - 47 

9.5 9.5 9 0.33' - (2' 0.37 0.67 0.59 0.22 0.23 0.23 0.32 0.37 cc; - 0.33' - <2' 0.43 0.66 0.57 0.24 0.24 0.24 0.38 0.43 -

4 
2 

4 
2'- (3' 0.42 0.69 0.60 0.11 - - - - 59 2'- (3' 0.43 0.66 0.57 0.12 - - - - 58 
3'- (5' 0.37 0.58 0.56 0.11 - - - -

0 
54 3'- (5' 0.38 0.59 0.55 0.12 - - - - 58 < to Ci to 

9'x 7' 9 9 9 5' - JO' 0.36 0.47 0.49 0.11 - - - -
~ 

49 lO'x 7' JO JO JO 5'- JO' 0.37 0.50 0.54 0.12 - - - - 52 
15' 0.50 0.63 0.63 0.11 - - - - ~ 44 15' 0.52 0.66 0.65 0.12 - - - - cc; 47 c 12 ~ 12 

2 20 1 0.66 0.84 0.80 0.11 - - - -

"' 44 20 1 067 0.87 0.85 0.12 - - - - 47 
9.5 9.5 9 8 to 25' 0.77 1.02 1.00 0.11 - - - - ~ 44 J0.5 J0.5 JO 8 to 25' 0.79 1.07 1.04 0.12 - - - -

='" 47 
© 

Ci 10.5 11 9 12 30' 0.81 1.15 1.13 0.11 - - - - V; 44 11.5 12 JO 12 30' 0.84 1.22 1.19 0.12 - - - -
~ 

47 

9.5 9.5 9 0.33' - (2' 0.37 0.68 0.61 0.22 0.23 0.23 0.31 0.37 - 0.33' - (2' 0.43 0.68 0.60 0.24 0.24 0.24 0.38 0.43 
© -c 4 4 ~ 

2'- (3' 0.42 0.71 0.62 0.11 - - - - 59 2'- (3' 0.43 0.68 0.60 0.12 - - - - "' 64 
3'- (5' 0.37 0.60 0.59 0.11 - - - - 59 3'- (5' 0.38 0.62 0.57 0.12 - - - - ~ 58 to to © 

9 1 x 8 1 9 9 9 5' - JO' 0.38 0.49 0.51 0.11 - - - - 54 10' x 8 1 JO JO JO 5'- JO' 0.38 0.52 0.57 0.12 - - - - V; 52 
15' 0.53 0.66 0.66 0.11 - - - - 44 15' 0.53 0.69 0.68 0.12 - - - - 47 

12 12 
20 1 0.68 0.88 0.87 0.11 - - - - 44 20' 0.68 0.91 0.89 0.12 - - - - 47 

9.5 9.5 9 8 to 25' 0.81 1.07 1.05 0.11 - - - - 44 J0.5 J0.5 JO 8 to 25' 0.81 1.12 1.09 0.12 - - - - 47 
J0.5 11 9 12 30' 086 1.20 1.18 0.11 - - - - 44 11.5 12 JO 12 30' 0.86 1.27 1.25 0.12 - - - - 47 

9.5 9.5 9 0.33' - <2' 0.38 0.70 0.63 0.22 0.23 0.23 0.32 0.38 - 0.33' - <2' 0.43 0.70 0.62 0.24 0.24 0.24 0.38 0.43 -

4 4 
2'- <3' 0.43 0.73 0.65 0.15 - - - - 72 2'- <3' 0.43 0.70 0.62 0.12 - - - - 70 
3'- (5' 0.38 0.62 0.61 0.15 - - - - 72 3'- (5' 0.39 0.64 0.60 0.12 - - - - 64 to to 

9 1 x 9 1 9 9 9 5' - JO' 041 0.50 0.53 0.14 - - - - 59 10' x 9 1 JO JO JO 5'- JO' 0.40 0.54 0.59 0.12 - - - - 58 
15' 0.57 0.69 0.70 0.12 - - - - 49 15' 0.56 0.72 0.72 0.12 - - - - 52 

12 12 
20 1 0.73 0.92 0.91 0.11 - - - - 49 20 1 0.71 0.95 0.94 0.12 - - - - 47 

9.5 JO 9 8 to 25 1 0.83 1.11 1.09 0.11 - - - - 44 J0.5 11 JO 8 to 25 1 0.82 1.15 1.13 0.12 - - - - 47 
10.5 11 9 12 30' 0.93 1.25 1.23 0.11 - - - - 44 11.5 12 JO 12 30' 0.90 1.32 1.30 0.12 - - - - 47 

0.33' - (2' 0.44 0.71 0.64 0.24 0.24 0.24 0.38 0.44 -

4 
2'- <3' 0.44 0.71 0.64 0.17 - - - - 79 
3' - (5' 0.40 0.65 0.62 0.16 - - - - 70 to 

10' x 10' JO JO JO 5'- JO' 0.44 0.56 0.61 0.15 - - - - 64 
15' 0.60 0.75 0.76 0.12 - - - - 52 

12 
20' 0.76 0.99 0.99 0.12 - - - - 52 

10.5 11 JO 8 to 25' 0.86 1.20 1.18 0.12 - - - - 47 
11.5 12 JO 12 30' 0.97 1.36 1.35 0.13 - - - - 47 

NOTES' 
1. See Sheet 1 for Reinforcing Details and dimension locations. 
2. See Sheet 2 for Genera! Notes. 
3. See Sheet 14 for WWR Bending Diagram. 
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TABLE 7 - STANDARD PRECAST BOX CULVERT DESIGNS (2" COVERJ - 11' SPANS TABLE 8 - STANDARD PRE CAST BOX CULVERT DESIGNS (211 COVERJ - 12'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in.lft.J LENGTH (S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.! LENGTH 
(TtJ !Tb! <TwJ (HJ ABOVE (MJ ( T tJ !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J (in. J (in.) (in.) TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 
(in.J (ft.) (in.J ((n. J (in. J (in. J TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

4 
0.33' - (2' 0.51 0.57 0.47 0.27 0.27 0.27 0.45 0.48 -

4 
0.33' - (2' 0.52 0.57 0.45 0.29 0.29 0.29 0.47 0.49 -

2'- (3' 0.51 0.57 0.47 0.14 - - - - 62 2'- (3' 0.52 0.57 0.45 0.15 - - - - 73 

to 
3' - (5' 0.48 0.57 0.46 0.14 - - - - 62 to 

3' - (5' 0.50 0.54 0.45 0.15 - - - - 66 
11' x 4 1 11 11 11 5'- 10' 0.47 0.50 0.50 0.14 - - - - 55 12 1 x 4 1 12 12 12 5'- 10' 0.50 0.52 0.52 0.15 - - - - 66 

12 15' 0.59 0.58 0.56 0.14 - - - - 55 12 15' 0.63 0.61 0.59 0.15 - - - - 59 
20' 0.77 0.77 0.74 0.14 - - - - 55 20' 0.82 0.81 0.77 0.15 - - - - 59 

11.5 11.5 11 8 to 25' 0.92 0.95 0.91 0.14 - - - - 55 12.5 12.5 12 8 to 25' 0.99 0.99 0.95 0.15 - - - - 59 
13 13 11 12 30' 0.94 1.09 1.06 0.14 - - - - 55 14 14 12 12 30' 1.03 1.15 1.11 0.15 - - - - 59 

4 
0.33' - (2' 0.45 0.62 0.52 0.27 0.27 0.27 0.41 0.45 -

4 
0.33' - (2' 0.47 0.62 0.51 0.29 0.29 0.29 0.42 0.46 -

2'- (3' 0.45 0.62 0.52 0.14 - - - - 62 2'- (3' 0.47 0.62 0.51 0.15 - - - - 66 

to 
3' - (5' 0.42 0.58 0.51 0.14 - - - - 55 to 

3' - (5' 0.45 0.60 0.51 0.15 - - - - 59 
11' x 6' 11 11 11 5'- 10' 0.43 0.56 0.56 0.14 - - - - 55 12' x 6 1 12 12 12 5'- 10' 0.47 0.59 0.59 0.15 - - - - 59 

12 15' 0.54 0.65 0.64 0.14 - - - - 50 12 15' 0.57 0.68 0.66 0.15 - - - - 53 
20 1 0.70 0.86 0.83 0.14 - - - - 50 20' 0.74 0.90 0.86 0.15 - - - - 53 

11.5 11.5 11 8 to 25 1 0.83 1.07 1.03 0.14 - - - - 50 12.5 12.5 12 8 to 25' 0.88 1.11 1.06 0.15 - - - - 53 
13 13 11 12 30' 0.85 1.22 1.19 0.14 - - - - 50 14 14.5 12 12 30' 0.92 1.27 1.24 0.15 - - - - 53 

0.33' - (2' 0.42 0.67 0.57 0.27 0.27 0.27 0.39 0.43 "' - 0.33' - (2' 0.44 0.67 0.56 0.29 0.29 0.29 0.40 0.44 "' -
4 4 

2'- (3' 0.43 0.67 0.57 0.14 - - - - ~ 62 2'- (3' 0.44 0.67 0.56 0.15 - - - - ~ 66 
3' - (5' 0.39 0.63 0.56 0.14 - - - -

0 
62 3' - (5' 0.41 0.64 0.56 0.15 - - - -

0 
59 to < to < 

11' x 8 1 11 11 11 5'- 10' 0.43 0.60 0.61 0.14 - - - - Ci 55 12'x 8' 12 12 12 5'- 10' 0.45 0.63 0.64 0.15 - - - - Ci 59 
~ ~ 

15' 0.54 0.72 0.71 0.14 - - - - ili 50 15' 0.56 0.75 0.73 0.15 - - - - ili 53 12 ~ 12 c 
ili ili 

20 1 0.70 0.94 0.92 0.14 - - - -

"' 50 20' 0.72 0.98 0.95 0.15 - - - -

"' 53 
11.5 11.5 11 8 to 25' 0.82 1.16 1.13 0.14 - - - - ili 50 12.5 13 12 8 to 25' 0.85 1.20 1.16 0.15 - - - - ~ 53 
13 13 11 12 30' 0.86 1.32 1.30 

ili 
0.14 - - - - V; 50 14 14.5 12 12 30' 0.89 1.38 1.35 

ili 
0.15 - - - - V; 53 

4 
0.33' - (2' 0.44 0.71 0.62 0.27 0.27 0.27 0.38 0.44 -

4 
0.33' - (2' 0.44 0.71 0.60 0.29 0.29 0.29 0.39 0.44 -

2'- (3' 0.44 0.71 0.62 0.14 - - - - 75 2'- (3' 0.44 0.71 0.60 0.15 - - - - 73 

to 
3' - (5' 0.41 0.67 0.61 0.14 - - - - 69 to 

3' - (5' 0.42 0.68 0.60 0.15 - - - - 66 
11' x 10' 11 11 11 5'- 10' 0.47 0.64 0.66 0.14 - - - - 62 12' x 10' 12 12 12 5'- 10' 0.47 0.67 0.69 0.15 - - - - 59 

12 15' 0.59 0.78 0.78 0.14 - - - - 55 12 15' 0.59 0.81 0.81 0.15 - - - - 53 
20' 0.75 1.03 1.01 0.14 - - - - 50 20' 0.75 1.06 1.04 0.15 - - - - 53 

11.5 12 11 8 to 25' 0.85 1.24 1.22 0.14 - - - - 50 12.5 13 12 8 to 25' 0.87 1.30 1.26 0.15 - - - - 53 
13 13.5 11 12 30' 0.91 1.40 1.39 0.14 - - - - 50 14 14.5 12 12 30' 0.92 1.47 1.45 0.15 - - - - 53 

4 0.33' - <2' 0.45 0.72 0.64 0.27 0.27 0.27 0.39 0.45 -
4 0.33' - <2' 0.46 0.74 0.64 0.29 0.29 0.29 0.40 0.46 -

2'- <3' 0.45 0.72 0.64 0.18 - - - - 86 2'- <3' 0.46 0.74 0.64 0.20 - - - - 93 

to 3'- (5' 0.42 0.69 0.63 0.18 - - - - 75 to 3'- (5' 0.42 0.72 0.64 0.20 - - - - 80 

ll 1 xll 1 11 11 11 5'- 10' 0.51 0.66 0.69 0.16 - - - - 69 12 1 x 12 1 12 12 12 5'- 10' 0.54 0.71 0.74 0.18 - - - - 73 

12 15' 0.63 0.81 0.82 0.14 - - - - 55 12 15' 0.66 0.87 0.89 0.15 - - - - 59 
20 1 0.80 1.07 1.06 0.14 - - - - 55 20' 0.83 1.14 1.13 0.15 - - - - 59 

11.5 12 11 8 to 25 1 0.91 1.29 1.27 0.14 - - - - 50 12.5 13 12 8 to 25 1 0.96 1.39 1.37 0.15 - - - - 53 
13 13.5 11 12 30' 0.99 1.44 1.44 0.14 - - - - 50 14 14.5 12.5 12 30· 1.05 1.56 1.56 0.15 - - - - 53 

NOTES' 
1. See Sheet 1 for Reinforcing Details and dimension locations. 
2. See Sheet 2 for General Notes. 
3. See Sheet 14 for Welded Wire Reinforcement Bending Diagram. 
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TABLE 9A - STANDARD PRE CAST BOX CUL VERT DESIGNS (3" COVER) - 3'& 4'SPANS TABLE 9B - STANDARD PRE CAST BOX CUL VERT DESIGNS (311 COVER) - 3'& 4'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in.lft.J LENGTH (S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.! LENGTH 
(TtJ !Tb! <TwJ (HJ ABOVE (MJ ( T tJ !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J (in. J (in.) (in.) TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 
(in.J (ft.) (in.J ((n. J (in. J (in. J TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.22 0.24 0.22 0.22 0.22 0.22 0.22 0.22 - 0.33' - (2' 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 -

2'- (3' 0.11 0.23 0.22 0.11 - - - - 31 2'- (3' 0.12 0.24 0.24 0.24 - - - - 31 

4 3' - (5' 011 0.22 0.22 0.11 - - - - 31 4 3' - (5' 0.12 0.24 0.24 0.24 - - - - 31 
5'- 10' 0.11 0.22 0.22 0.11 - - - - 31 5'- 10' 0.12 0.24 0.24 0.24 - - - - 31 

3'x 3 1 9 9 9 to 15' 0.11 0.22 0.22 0.11 - - - - 31 3'x 3 1 10 10 10 to 15' 0.12 0.24 0.24 0.24 - - - - 31 
20' 0.13 0.22 0.22 0.11 - - - - 31 20' 0.12 0.24 0.24 0.24 - - - - 31 

8 25' 0.16 0.22 0.22 0.11 - - - - 31 8 25' 0.13 0.24 0.24 0.24 - - - - 31 
30' 0.19 0.24 0.25 0.11 - - - - 31 30' 0.15 0.24 0.24 0.12 - - - - 31 
35' 0.22 0.28 0.29 0.11 - - - - 31 35' 0.18 0.24 0.24 0.12 - - - - 31 

0.33' - (2' 0.22 0.32 0.24 0.22 0.22 0.22 0.22 0.22 CC) - 0.33' - (2' 0.24 0.26 0.24 0.24 0.24 0.24 0.24 0.24 CC) -

4 2'- (3' 0.17 0.31 0.24 0.11 - - - - 2 38 4 2'- (3' 0.14 0.26 0.24 0.12 - - - - 2 38 
3' - (5' 0.13 0.22 0.22 0.11 

0 
38 3' - (5' 0.12 0.24 0.24 0.12 

0 
38 - - - - < - - - - < 

4 1 x 3' 9 9 9 to 5'- 10' 0.13 0.22 0.22 0.11 - - - - (3 38 4 1 x 3 1 10 10 10 to 5'- 10' 0.12 0.24 0.24 0.12 - - - - (3 38 
~ ~ 

15' 0.17 0.22 0.22 0.11 - - - - © 38 15' 0.14 0.24 0.24 0.12 - - - - © 38 ~ ~ 

20 1 0.23 0.26 0.27 0.11 - - - -
© 

38 20' 0.18 0.24 0.24 0.12 - - - -
© 

38 8 C) 8 C) 

25' 0.28 0.32 0.34 0.11 - - - - © 38 25' 0.22 0.26 0.27 0.12 - - - - © 38 
© © 

30' 0.33 0.39 0.40 0.11 - - - - U) 38 30' 0.26 0.31 0.32 0.12 - - - - U) 38 
0. 33' - (2' 0.22 0.34 0.26 022 0.22 0.22 0.22 0.22 - 0.33' - (2' 0.24 0.28 0.24 0.24 0.24 0.24 0.24 0.24 -

4 2'- (3' 0.17 0.33 0.26 0.11 - - - - 38 4 2'- (3' 0.14 0.28 0.24 0.12 - - - - 38 
3' - (5' 0.13 0.22 0.22 0.11 - - - - 38 3' - (5' 0.12 0.24 0.24 0.12 - - - - 38 

4'x 4 1 9 9 9 to 5'- 10' 0.14 0.22 0.22 0.11 - - - - 38 4'x 4' 10 10 10 to 5'- 10' 0.12 0.24 0.24 0.12 - - - - 38 
15' 0.19 0.22 0.23 0.11 - - - - 38 15' 0.15 0.24 0.24 0.12 - - - - 38 

8 20 1 0.24 0.28 0.30 0.11 - - - - 38 8 20' 0.19 0.24 0.24 0.12 - - - - 38 
25 1 0.29 0.36 0.37 0.11 - - - - 38 25' 0.23 0.28 0.30 0.12 - - - - 38 
30' 0.34 0.43 0.45 0.11 - - - - 38 30' 0.27 0.34 0.35 0.12 - - - - 38 

NOTES' 
1. See Sheet 2 for Genera! Notes. 
2. See Sheet 7 for Reinforcing Details and dimension locations. 
3. See Sheet 14 for WWR Bending Diagrams. 
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TABLE JOA - STANDARD PRE CAST BOX CULVERT DESIGNS (3" COVERJ - 5'& 6'SPANS TABLE JOB - STANDARD PRECAST BOX CULVERT DESIGNS (3" COVERJ - 5'& 6'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH (SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER <sq. 1n./ft.! LENGTH 
(Tl) !Tb! <TwJ (HJ ABOVE !M! (Tl) !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J ((n.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 
(in. J (ft.) (in. J (in.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.27 0.39 0.37 0.22 0.22 0.22 0.22 0.27 - 0.33' - (2' 0.24 0.33 0.32 0.24 0.24 0.24 0.24 0.24 -

4 2·- (3' 0.26 0.39 0.37 0.11 - - - - 45 4 2·- (3' 0.22 0.33 0.32 0.12 - - - - 45 
3' - (5' 0.19 0.24 0.25 0.11 - - - - 36 3' - (5' 0.16 0.24 0.24 0.12 - - - - 36 

5 1 x 3' 9 9 9 to 5• - JO' 0.20 0.22 0.22 0.11 - - - - 36 5 1 x 3' JO JO JO to 5' - JO' 0.16 0.24 0.24 0.12 - - - - 36 
15' 0.28 0.28 0.30 0.11 - - - - 35 15' 0.23 0.24 0.24 0.12 - - - - 35 

8 20 1 0.37 0.38 0.39 0.11 - - - - 35 12 20· 0.29 0.30 0.31 0.12 - - - - 35 
25' 0.45 0.48 0.49 0.11 - - - - 35 25' 0.36 0.38 0.39 0.12 - - - - 35 
30' 0.54 0.58 0.59 0.11 - - - - 35 30' 0.43 0.46 0.47 0.12 - - - - 35 

0.33' - (2' 0.26 0.42 0.39 0.22 0.22 0.22 0.22 0.26 - 0.33' - (2' 0.24 0.35 0.34 0.24 0.24 0.24 0.24 0.24 -

4 2'- <3' 0.26 0.42 0.39 0.11 - - - - 45 4 2'- <3' 0.22 0.35 0.34 0.12 - - - - 45 
3' - (5' 0.19 0.26 0.27 0.11 - - - - 45 3' - <5' 0.15 0.24 0.24 0.12 - - - - 45 

5 1 x 4 1 9 9 9 to 5• - JO' 0.20 0.22 0.23 0.11 - - - - 36 5 1 x 4 1 JO JO JO to 5'- 10· 0.16 0.24 0.24 0.12 - - - - 36 
15' 0.27 0.31 0.33 0.11 - - - - 35 15' 0.22 0.25 0.27 0.12 - - - - 35 

8 20 1 0.36 0.42 0.43 0.11 - - - - 35 12 20 1 0.29 0.33 0.34 0.12 - - - - 35 
25 1 0.44 0.52 0.54 0.11 - - - - 35 25 1 0.36 0.41 0.43 0.12 - - - - 35 
30' 0.53 0.63 0.65 0.11 - - - - 35 30' 0.42 0.50 0.51 0.12 - - - - 35 

0.33' - <2' 0.27 0.44 0.42 0.22 0.22 0.22 0.22 0.27 - 0.33' - <2' 0.24 0.37 0.36 0.24 0.24 0.24 0.24 0.24 -

4 2'- <3' 0.27 0.44 0.42 0.11 - - - - 45 4 2'- <3' 0.21 0.37 0.36 0.12 - - - - 45 
3'- (5' 0.20 0.27 0.28 0.11 - - - - 45 3'- (5' 0.16 0.24 0.25 0.12 - - - - 45 

5 1 x 5' 9 9 9 to 5• - JO' 0.22 0.23 0.26 0.11 - - - - 45 5 1 x 5' JO JO JO to 5'- JO' 0.17 0.24 0.24 0.12 - - - - 45 
15' 0.30 0.34 0.36 0.11 - - - - 36 15' 0.24 0.27 0.29 0.12 - - - - 36 

8 20 1 0.38 0.45 0.47 0.11 - - - - 35 12 20 1 0.30 0.36 0.38 0.12 - - - - 35 
25' 0.47 0.56 0.59 0.11 - - - - 35 25' 0.37 0.44 0.47 0.12 - - - - 35 
30' 0.55 0.68 0.71 0.11 - - - - 35 30' 0.44 0.53 0.56 0.12 - - - - 35 

0.33' - (2' 0.34 0.47 0.42 0.22 0.22 0.22 0.25 0.34 0] - 0.33' - (2' 0.28 0.40 0.36 0.24 0.24 0.24 0.24 0.28 0] -

4 2·- (3' 0.34 0.47 0.42 0.11 - - - - .:'! 43 4 2·- (3' 0.28 0.40 0.36 0.12 - - - - .:'! 43 
3' - (5' 0.27 0.31 0.32 0.11 - - - -

0 
39 3' - (5' 0.22 0.26 0.28 0.12 - - - -

0 
39 < < 

6 1 x 3 1 9 9 9 to 5• - JO' 0.29 0.26 0.28 0.11 - - - - Ci 39 6 1 x 3 1 JO JO JO to 5' - JO' 0.24 0.24 0.24 0.12 - - - - Ci 39 c c 
15' 0.42 0.39 0.40 0.11 - - - - m 38 15' 0.34 0.31 0.32 0.12 - - - - © 38 c c 
20 1 0.55 0.52 0.53 0.11 

m 
38 20· 0.44 0.41 0.42 0.12 

m 
38 12 - - - - Co 12 - - - - Co 

25' 0.68 0.66 0.67 0.11 - - - - © 38 25' 0.54 0.52 0.53 0.12 - - - - © 38 
m © 

30' 0.82 0.81 0.82 0.11 - - - - 01 38 30' 0.64 0.63 0.64 0.12 - - - - 01 38 

0.33' - <2' 0.33 0.50 0.46 0.22 0.22 0.22 0.23 0.33 - 0.33' - <2' 0.27 0.42 0.39 0.24 0.24 0.24 0.24 0.27 -

4 2'- <3' 0.33 0.50 0.46 0.11 - - - - 43 4 2'- <3' 0.27 0.42 0.39 0.12 - - - - 43 
3'- (5' 0.27 0.33 0.35 0.11 - - - - 39 3'- (5' 0.21 0.28 0.30 0.12 - - - - 39 

6 1 x 4' 9 9 9 to 5• - JO' 0.28 0.29 0.31 0.11 - - - - 39 6 1 x 4 1 JO JO JO to 5'- JO' 0.23 0.24 0.25 0.12 - - - - 39 
15' 0.40 0.43 0.45 0.11 - - - - 38 15' 0.32 0.34 0.35 0.12 - - - - 38 

12 20 1 0.52 0.57 0.59 0.11 - - - - 38 12 20 1 0.42 0.45 0.47 0.12 - - - - 38 
25 1 0.65 0.73 0.74 0.11 - - - - 38 25 1 0.51 0.56 0.58 0.12 - - - - 38 
30' 0.78 0.88 0.90 0.11 - - - - 38 30' 0.61 0.68 0.70 0.12 - - - - 38 

0.33' - <2' 0.33 0.52 0.49 0.22 0.22 0.22 0.23 0.33 - 0.33' - <2' 0.26 0.44 0.42 0.24 0.24 0.24 0.24 0.26 -

4 2'- <3' 0.33 0.52 0.49 0.11 - - - - 43 4 2'- <3' 0.26 0.44 0.42 0.12 - - - - 43 
3'- <5' 0.27 0.35 0.37 0.11 - - - - 43 3'- <5' 0.22 0.30 0.33 0.12 - - - - 43 

6' x 5• 9 9 9 to 5• - JO' 0.29 0.31 0.34 0.11 - - - - 39 6' x 5• JO JO JO to 5'- JO' 0.24 0.25 0.27 0.12 - - - - 39 
15' 0.41 0.46 0.49 0.11 - - - - 38 15' 0.33 0.36 0.39 0.12 - - - - 38 

12 20 1 0.53 0.62 0.64 0.11 - - - - 38 12 20 1 0.42 0.48 0.51 0.12 - - - - 38 
25' 0.66 0.78 0.80 0.11 - - - - 38 25' 0.52 0.61 0.63 0.12 - - - - 38 

30' 0.78 0.95 0.97 0.11 - - - - 38 30' 0.61 0.74 0.76 0.12 - - - - 38 

0.33' - (2' 0.34 0.55 0.51 0.22 0.22 0.22 0.24 0.34 - 0.33' - (2' 0.27 0.46 0.44 0.24 0.24 0.24 0.24 0.27 -

4 2'- (3' 0.34 0.54 0.51 0.11 - - - - 52 4 2'- (3' 0.27 0.46 0.44 0.12 - - - - 52 
3' - (5' 0.29 0.37 0.39 0.11 - - - - 52 3' - (5' 0.23 0.31 0.34 0.12 - - - - 52 

6 1 x 6 1 9 9 9 to 5· - JO' 0.32 0.34 0.37 0.11 - - - - 43 6 1 x 6' JO JO JO to 5'- JO' 0.25 0.27 0.30 0.12 - - - - 43 
15' 0.44 0.50 0.53 0.11 - - - - 39 15' 0.35 0.39 0.42 0.12 - - - - 39 

12 20' 0.57 0.66 0.70 0.11 - - - - 39 12 20' 0.45 0.52 0.55 0.12 - - - - 39 
25' 0.70 0.84 0.87 0.11 - - - - 38 25' 0.54 0.65 0.68 0.12 - - - - 38 
30' 0.83 1.02 1.05 0.11 - - - - 38 30' 0.64 0.78 0.81 0.12 - - - - 38 
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TABLE llA - STANDARD PRE CAST BOX CULVERT DESIGNS (3" COVERJ - 7'SPANS TABLE llB - STANDARD PRE CAST BOX CULVERT DESIGNS (3" COVERJ - 7'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in.lft.J LENGTH (S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.! LENGTH 
(TtJ !Tb! <TwJ (HJ ABOVE (MJ ( T tJ !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J (in. J (in.) (in.) TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 
(in.J (ft.) (in.J ((n. J (in. J (in. J TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.42 0.58 0.52 0.22 0.22 0.22 0.31 0.42 - 0.33' - (2' 0.33 0.49 0.44 0.24 0.24 0.24 0.24 0.33 -

4 2'- (3' 0.42 0.58 0.51 0.11 - - - - 43 4 2'- (3' 0.33 0.49 0.44 0.12 - - - - 43 
3'- (5' 0.36 0.41 0.44 0.11 - - - - 43 3'- (5' 0.29 0.35 0.38 0.12 - - - - 43 

7 1 x 4 1 9 9 9 to 5'- 10' 0.39 0.40 0.39 0.11 - - - - 43 7 1 x 4 1 10 10 JO to 5'- 10' 0.31 0.30 0.31 0.12 - - - - 43 
15' 0.56 0.56 0.58 0.11 - - - - 41 15' 0.44 0.44 0.45 0.12 - - - - 41 

12 20 1 0.74 0.76 0.77 0.11 - - - - 41 12 20' 0.58 0.59 0.60 0.12 - - - - 41 
25 1 0.92 0.97 0.97 0.11 - - - - 41 25' 0.71 0.74 0.75 0.12 - - - - 41 

9 9.5 9 7 to 12 30' 1.09 1.18 1.10 0.11 - - - - 41 30' 0.85 0.91 0.91 0.12 - - - - 41 

0.33' - (2' 0.41 0.61 0.55 0.22 0.23 0.22 0.30 0.41 - 0.33' - (2' 0.32 0.51 0.47 0.24 0.24 0.24 0.24 0.32 -

4 2'- (3' 0.41 0.61 0.55 0.11 - - - - 47 4 2'- (3' 0.32 0.51 0.47 0.12 - - - - 47 
3'- (5' 0.37 0.43 0.47 0.11 - - - - 43 3'- (5' 0.29 0.37 0.41 0.12 - - - - 43 

7 1 x 5' 9 9 9 to 5'- 10' 0.39 0.41 0.43 0.11 - - - - 43 7' x 5' 10 10 JO to 5'- 10' 0.31 0.32 0.35 0.12 - - - - 43 
15' 0.56 0.61 0.63 0.11 - - - - CC) 41 15' 0.44 0.47 0.50 0.12 - - - - CC) 41 

12 20 1 0.73 0.82 0.83 0.11 - - - - 2 41 12 20' 0.57 0.63 0.65 0.12 - - - - 2 41 
25 1 0.90 1.04 1.06 0.11 - - - - 0 

41 25' 0.70 0.80 0.82 0.12 - - - - G 
41 <: <: 

9 9.5 9 7 to 12 30' 1.06 1.26 1.19 0.11 - - - - Ci 41 30' 0.84 0.97 0.99 0.12 - - - - Ci 41 
~ ~ 

0.33' - <2' 0.42 0.63 0.58 0.22 0.24 0.22 0.30 0.42 ~ - 0.33' - <2' 0.33 0.53 0.50 0.24 0.24 0.24 0.24 0.33 ~ -
~ ~ 

4 2'- <3' 0.42 0.63 0.58 0.11 - - -
~ 

- Co 59 4 2'- <3' 0.33 0.53 0.50 0.12 - - -
~ 

- Co 59 
3'- (5' 0.38 0.45 0.50 0.11 - - - - © 

~ 
47 3'- (5' 0.30 0.38 0.43 0.12 - - - - ~ 

~ 
47 

7' x 6 1 9 9 9 to 5' - JO' 0.41 0.44 0.47 0.11 - - - - VJ 43 7 1 x 6 1 10 10 JO to 5' - JO' 0.33 0.35 0.38 0.12 - - - - VJ 43 
15' 0.57 0.65 0.68 0.11 - - - - 41 15' 0.45 0.51 0.54 0.12 - - - - 41 

12 20 1 0.75 0.87 0.90 0.11 - - - - 41 12 20 1 0.58 0.68 0.70 0.12 - - - - 41 
25' 0.93 1.11 1.13 0.11 - - - - 41 25' 0.72 0.85 0.88 0.12 - - - - 41 

9 9.5 9 7 to 12 30' 1.07 1.35 1.27 0.11 - - - - 41 30' 0.85 1.04 1.06 0.12 - - - - 41 
0.33' - (2' 0.44 0.66 0.61 0.22 0.25 0.22 0.31 0.44 - 0.33' - (2' 0.35 0.55 0.52 0.24 0.24 0.24 0.24 0.35 -

4 2'- (3' 0.44 0.65 0.61 0.11 - - - - 59 4 2'- (3' 0.35 0.55 0.52 0.12 - - - - 59 
3'- (5' 0.41 0.47 0.52 0.11 - - - - 59 3'- (5' 0.32 0.40 0.46 0.12 - - - - 59 

7'x 7' 9 9 9 to 5'- 10' 0.44 0.47 0.52 0.11 - - - - 47 7'x 7' 10 10 JO to 5'- 10' 0.35 0.37 0.41 0.12 - - - - 47 
15' 0.62 0.69 0.74 0.11 - - - - 43 15' 0.48 0.54 0.58 0.12 - - - - 43 

12 20' 0.80 0.93 0.97 0.11 - - - - 43 12 20' 0.62 0.72 0.76 0.12 - - - - 43 
25' 0.99 1.18 1.22 0.11 - - - - 43 25' 0.76 0.90 0.94 0.12 - - - - 43 

9 9.5 9 7 to 12 30' 1.12 1.43 1.36 0.11 - - - - 41 30' 0.90 1.10 1.13 0.12 - - - - 41 

NOTES' 
1. See Sheet 2 for Genera! Notes. 
2. See Sheet 7 for Reinforcing Details and dimension locations. 
3. See Sheet 14 for WWR Bending Diagrams. 
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TABLE 12A - STANDARD PRE CAST BOX CUL VERT DESIGNS (311 COVER) - B'SPANS TABLE 12B - STANDARD PRE CAST BOX CUL VERT DESIGNS (311 COVER) - B'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH (SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH 
(TtJ !Tb! <TwJ (HJ ABOVE (MJ (TtJ !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J ((n.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 
(in. J (ft.) (in. J (in.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.52 0.66 057 0.22 0.24 0.22 0.42 0.52 - 0.33' - (2' 0.42 0.56 049 0.24 0.24 0.24 0.32 0.41 -

4 
2'- (3' 0.52 0.66 057 0.11 - - - - 50 4 2'- (3' 0.42 0.56 0.49 0.12 - - - - 50 
3'- (5' 0.48 0.49 0.52 0.11 - - - - 50 3'- (5' 0.38 0.42 0.46 0.12 - - - - 50 

to 
8 1 x 4 1 9 9 9 5' - JO' 0.52 0.48 0.49 0.11 - - - - 45 8 1 x 4 1 JO JO JO to 5'- JO' 0.41 0.38 0.39 0.12 - - - - 45 

15' 0.75 0.72 0.72 0.11 - - - - 41 15' 0.59 0.56 057 0.12 - - - - 41 
12 

20 1 1.00 0.98 0.97 0.11 - - - - 41 12 20' 0.78 0.75 0.76 0.12 - - - - 41 

9 9.5 9 8 to 25' 1.25 1.24 1.14 0.11 - - - - 41 25' 0.97 0.96 0.96 0.12 - - - - 41 

JO 10.5 9 12 30' 1.31 1.29 1.21 0.11 - - - - 41 JO 10.5 JO 8 to 12 30' 1.15 1.16 1.JO 0.12 - - - - 41 

0.33' - (2' 0.51 0.69 0.60 0.22 0.25 0.22 0.40 0.51 - 0.33' - (2' 0.40 0.58 0.52 0.24 .034 0.24 0.31 0.40 -

4 
2'- (3' 0.51 0.69 0.60 0.11 - - - - 50 4 2'- (3' 0.40 0.58 0.52 0.12 - - - - 50 
3'- (5' 0.46 0.52 0.56 0.11 - - - - 45 3'- (5' 0.37 0.45 0.48 0.12 - - - - 45 

to 
8 1 x 5 1 9 9 9 5' - JO' 0.51 0.51 0.53 0.11 - - - - 45 8 1 x 5' JO JO JO to 5'- JO' 0.41 0.41 0.43 0.12 - - - - 45 

15' 0.74 0.77 0.78 0.11 - - - - 41 15' 0.58 0.60 0.62 0.12 - - - - 41 
12 

20' 0.97 1.05 1.05 0.11 - - - - 41 12 20 1 0.76 0.81 0.81 0.12 - - - - 41 

9 9.5 9 8 to 25' 1.20 1.33 1.23 0.11 - - - - 41 25' 0.94 1.03 1.03 0.12 - - - - 41 

JO 10.5 9 12 30' 1.26 1.38 1.30 0.11 - - - - 41 JO 10.5 JO 8 to 12 30' 1.JO 1.24 1.24 0.12 - - - - 41 

0.33' - (2' 0.51 0.72 0.64 0.22 0.26 0.22 0.39 0.51 en - 0.33' - (2' 0.40 0.60 0.55 0.24 0.24 0.24 0.30 0.40 en -

4 
.:'! .:'! 2'- (3' 0.51 0.72 0.64 0.11 - - - - 50 4 2'- (3' 0.40 0.60 0.55 0.12 - - - - 50 

3'- (5' 0.47 0.55 0.59 0.11 - - - -
0 

50 3'- (5' 0.37 0.47 0.51 0.12 - - - -
0 

50 < < to Ci Ci 8 1 x 6 1 9 9 9 5' - JO' 0.52 0.55 0.58 0.11 - - - -

' 
45 8' x 6 1 JO JO JO to 5'- JO' 0.42 0.43 0.46 0.12 - - - -

' 
45 

15' 0.74 0.83 0.85 0.11 - - - - 0 41 15' 0.58 0.64 0.67 0.12 - - - - 0 41 " " 12 
1.12 1.13 

0 
0.86 0.88 

0 
20 1 0.97 0.11 - - - -

" 41 12 20 1 076 0.12 - - - -

" 41 

9 9.5 9 8 to 25' 1.18 1.42 1.32 0.11 - - - - ~ 41 25' 0.94 1.09 1.11 0.12 - - - - ~ 41 
0 © 

JO 10.5 9 12 30' 1.26 1.46 1.39 0.11 - - - - V; 41 JO 10.5 JO 8 to 12 30' 1.09 1.32 1.26 0.12 - - - - V; 41 

0.33' - (2' 0.52 0.74 0.67 0.22 0.26 0.22 0.40 0.52 - 0.33' - (2' 0.41 0.63 0.58 0.24 0.24 0.24 0.30 0.41 -

4 
2'- <3' 0.74 0.67 0.11 55 2'- <3' 0.63 0.58 0.12 55 0.52 - - - - 4 0.41 - - - -

3'- (5' 0.49 0.57 0.62 0.11 - - - - 55 3'- <5' 0.39 0.49 0.53 0.12 - - - - 55 
to 

8'x 7' 9 9 9 5' - JO' 0.55 0.59 0.63 0.11 - - - - 50 8'x 7' JO JO JO to 5'- JO' 0.44 0.46 0.50 0.12 - - - - 50 
15' 0.77 0.88 0.91 0.11 - - - - 41 15' 0.61 0.68 0.72 0.12 - - - - 45 

12 
20 1 1.01 1.19 1.21 0.11 - - - - 41 12 20 1 0.78 0.91 0.94 0.12 - - - - 41 

9 9.5 9 8 to 25' 1.21 1.51 1.41 0.11 - - - - 41 25' 097 1.16 1.18 0.12 - - - - 41 

JO 10.5 9 12 30' 1.31 1.53 1.47 0.11 - - - - 41 JO 10.5 JO 8 to 12 30' 1.11 1.40 1.34 0.12 - - - - 41 

0.33' - <2' 0.55 0.77 0.70 0.22 0.27 0.22 0.41 0.55 - 0.33' - <2' 0.44 0.64 0.60 0.24 0.24 0.24 0.31 0.44 -

4 
2'- <3' 0.77 0.70 0.13 65 2'- <3' 0.64 0.60 0.12 65 0.55 - - - - 4 0.44 - - - -

3'- (5' 0.53 0.59 0.64 0.12 - - - - 65 3'- (5' 0.42 0.51 0.56 0.12 - - - - 65 
B'x 8' 

to 
5' - JO' 0.63 0.68 0.11 55 8 1 x 8' 5'- JO' 0.50 0.55 0.12 55 9 9 9 0.60 - - - - JO JO JO to 0.47 - - - -

15' 0.83 0.93 0.98 0.11 - - - - 45 15' 0.65 0.72 0.77 0.12 - - - - 45 
12 

20 1 1.26 1.29 0.11 45 20 1 0.96 1.01 0.12 45 1.08 - - - - 12 0.84 - - - -

9 9.5 9 8 to 25 1 1.28 1.59 1.50 0.11 - - - - 41 25 1 1.03 1.22 1.26 0.12 - - - - 41 

JO 10.5 9 12 30' 1. 41 1.61 1.55 0.11 - - - - 41 JO 10.5 JO 8 to 12 30' 1.16 1.47 1.42 0.12 - - - - 41 

NOTES' 
1. See Sheet 2 for Genera! Notes. 
2. See Sheet 7 for Reinforcing Details and dimension locations. 
3. See Sheet 14 for WWR Bending Diagrams. 
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TABLE 13A - STANDARD PRECAST BOX CUL VERT DESIGNS (3" COVERJ - 9'SPANS TABLE 13B - STANDARD PRECAST BOX CUL VERT DESIGNS (3" COVERJ - 9'SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in.lft.J LENGTH (S) !R! TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.! LENGTH 
(TtJ !Tb! <TwJ (HJ ABOVE (MJ ( T tJ !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J (in. J (in.) (in.) TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 
(in.J (ft.) (in.J ((n. J (in. J (in. J TOP SLAB As! As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.62 0.78 0.65 0.22 0.26 0.22 0.52 0.61 - 0.33' - (2' 0.49 0.65 0.57 0.24 0.24 0.24 0.40 0.48 -

4 2'- (3' 0.62 0.78 0.65 0.11 - - - - 54 4 2'- (3' 0.49 0.65 0.57 0.12 - - - - 54 
to 3'- (5' 0.58 0.63 0.61 0.11 - - - - 49 3'- (5' 0.46 0.54 0.53 0.12 - - - - 49 

9 1 x 5 1 9 9 9 12 5'- 10' 0.65 0.63 0.64 0.11 - - - - 49 9 1 x 5 1 10 10 10 to 5'- 10' 0.52 0.50 0.51 0.12 - - - - 49 
15' 0.95 0.96 0.95 0.11 - - - - 44 15' 0.75 0. 74 0.75 0.12 - - - - 44 

9 9 9 8 20 1 1.26 1.32 1.28 0.11 - - - - 44 12 20' 0.98 1.01 1.00 0.12 - - - - 44 

10 10.5 9 to 25 1 1.39 1.41 1.32 0.11 - - - - 44 10 10.5 10 8 to 25' 1.21 1.27 1.19 0.12 - - - - 44 

11 11.5 9 12 30' 1.46 1.50 1.42 0.11 - - - - 44 11 11.5 JO 12 30' 1.30 1.36 1.30 0.12 - - - - 44 

0.33' - (2' 0.60 0.81 0.69 0.22 0.27 0.27 0.51 0.60 - 0.33' - (2' 0.48 0.68 0.60 0.24 0.24 0.24 0.39 0.48 -

4 2'- (3' 0.60 0.81 0.69 0.11 - - - - 54 4 2'- (3' 0.48 0.68 0.60 0.12 - - - - 54 
to 3'- (5' 0.56 0.66 0.65 0.11 - - - - 49 3'- (5' 0.45 0.57 0.56 0.12 - - - - 49 

9 1 x 6 1 9 9 9 12 5'- 10' 0.65 0.68 0.69 0.11 - - - - 49 9 1 x 6 1 10 10 10 to 5'- 10' 0.52 0.53 0.56 0.12 - - - - 49 
15' 0.94 1.03 1.02 0.11 - - - - 44 15' 0.74 0.79 0.81 0.12 - - - - 44 

9 9 9 8 20 1 1.25 1.40 1.38 0.11 - - - - 44 12 20' 0.97 1.07 1.07 0.12 - - - - 44 

JO 10.5 9 to 25 1 1.37 1.49 1.40 0.11 - - - - 44 JO J0.5 JO 8 to 25' 1.18 1.35 1.28 0.12 - - - - 44 

11 11.5 9 12 30' 1.44 1.58 1.50 0.11 - - - - 44 11 11.5 JO 12 30' 1.27 1.44 1.38 0.12 - - - - 44 
0.33' - (2' 0.61 0.84 0.72 0.22 0.28 0.22 0.51 0.61 "' - 0.33' - (2' 0.49 0.70 0.63 0.24 0.24 0.24 0.39 0.49 "' -

4 2'- (3' 0.61 0.83 0.72 0.11 - - - - ~ 59 4 2'- (3' 0.49 0.70 0.63 0.12 - - - - ~ 59 
to 3'- (5' 0.58 0.69 0.68 0.11 - - - -

0 
54 3'- (5' 0.46 0.59 0.59 0.12 - - - -

G 
54 < < 

9'x 7' 9 9 9 12 5'- 10' 0.67 0.73 0.75 0.11 - - - - Ci 49 9'x 7' 10 10 JO to 5'- 10' 0.54 0.57 0.60 0.12 - - - - Ci 49 
~ ~ 

15' 0.96 1.09 1.10 0.11 - - - - ili 44 15' 0.75 0.84 0.86 0.12 - - - - ili 44 ~ ~ 

9 9 9 8 20 1 1.27 1.49 1.47 0.11 - - - -
ili 

44 12 20' 0.98 1.13 1.14 0.12 - - - -
ili 

44 "' "' JO 10.5 9 to 25' 1.38 1.57 1.48 0.11 - - - - ili 
ili 

44 JO 10.5 10 8 to 25' 1.18 1.43 1.36 0.12 - - - - ili 44 
ili 

11 11.5 9 12 30' 1.49 1.70 1.58 0.11 - - - - V; 44 11 11.5 JO 12 30' 1.28 1.52 1.46 0.12 - - - - V; 44 

9 9.5 9 0.33' - (2' 0.60 0.85 0.73 0.22 0.29 0.22 0.52 0.53 - 0.33' - (21 0.51 0.72 0.65 0.24 0.24 0.24 0.39 0.51 -

4 2'- (3' 0.64 0.86 0.76 0.12 - - - - 59 4 2'- (3' 0.51 0.72 0.65 0.12 - - - - 59 
to 3'- (5' 0.62 0.72 0.72 0.11 - - - - 59 3'- (5' 0.49 0.61 0.62 0.12 - - - - 59 

9 1 x 8 1 9 9 9 12 5'- 10' 0.71 0.77 0.81 0.11 - - - - 54 9 1 x 8 1 10 JO JO to 5'- 10' 0.57 0.60 0.65 0.12 - - - - 54 
15' 1.01 1.16 1.17 0.11 - - - - 44 15' 0.79 0.89 0.92 0.12 - - - - 44 

9 9.5 9 8 20' 1.27 1.56 1.45 0.11 - - - - 44 12 20' 1.02 1.20 1.22 0.12 - - - - 44 

10 10.5 9 to 25' 1.45 1.65 1.57 0.11 - - - - 44 10 10.5 10 8 to 25' 1.21 1.50 1.44 0.12 - - - - 44 

11 11.5 9 12 30' 1.59 1. 72 1.66 0.11 - - - - 44 11 11.5 JO 12 30' 1.33 1.59 1.54 0.12 - - - - 44 

9 9.5 9 0.33' - <2' 0.68 0.88 0.76 0.22 0.29 0.22 0.55 0.57 - 0.33' - <2' 0.54 0.74 0.68 0.24 0.24 0.24 0.41 0.54 -

4 2'- <3' 0.68 0.88 0.78 0.18 - - - - 72 4 2'- <3' 0.54 0.74 0.68 0.15 - - - - 72 
to 3'- (5' 0.68 0.75 0.78 0.18 - - - - 72 3'- (5' 0.53 0.63 0.64 0.13 - - - - 72 

9 1 x 9 1 9 9 9 12 5'- 10' 0.79 0.82 0.88 0.17 - - - - 59 9 1 x 9 1 10 JO JO to 5'- 10' 0.62 0.64 0.70 0.12 - - - - 59 
15' 1.11 1.22 1.26 0.13 - - - - 49 15' 0.85 0.94 0.99 0.12 - - - - 49 

9 9.5 9 8 20 1 1.37 1.64 1.54 0.13 - - - - 49 12 20' 1.09 1.26 1.29 0.12 - - - - 49 

10 10.5 9 to 25 1 1.56 1.73 1.65 0.13 - - - - 44 10 10.5 10 8 to 25 1 1.28 1.56 1.52 0.12 - - - - 44 

11 11.5 9.5 12 30' 1.56 1.73 1.68 0.12 - - - - 44 11 11.5 10 12 30· 1.42 1.66 1.66 0.12 - - - - 44 

NOTES' 
1. See Sheet 2 for Genera! Notes. 
2. See Sheet 7 for Reinforcing Details and dimension locations. 
3. See Sheet 14 for WWR Bending Diagrams. 
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TABLE 14 - STANDARD PRE CAST BOX CUL VERT DESIGNS (311 COVER) - JO' SPANS TABLE 15 - STANDARD PRE CAST BOX CULVERT DESIGNS (3" COVER) - 11' SPANS 
SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. SPAN x RISE SLAB / WALL THICKNESS DESIGN REINFORCEMENT AREAS Asl EXT. 

(SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER (sq. in./ft.J LENGTH (SJ (RJ TOP BOT. SIDE HAUNCH EARTH COVER <sq. 1n./ft.! LENGTH 
(Tl) !Tb! <TwJ (HJ ABOVE !M! (Tl) !Tb! (TwJ (HJ ABOVE (MJ 

(ft.) (in. J ((n.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 
(in. J (ft.) (in. J (in.J (in. J (in. J TOP SLAB Asl As2 As3 As4 As5 As6 As7 As8 As9 

(in. J 

0.33' - (2' 0.60 0.73 0.61 0.24 0.24 0.24 0.50 057 -
4 

0.33' - (2' 0.60 0.66 0.54 0.27 0.27 0.27 0.52 0.56 -

4 2'- (3' 0.60 0.73 0.61 0.12 - - - - 58 2·- (3' 0.60 0.66 0.54 0.14 - - - - 62 
to 3' - (5' 0.57 0.64 0.58 0.12 - - - - 53 to 

3' - (5' 0.60 0.61 053 014 - - - - 62 
10 1 x 5 1 JO JO JO 12 5• - JO' 0.65 0.60 0.60 0.12 - - - - 52 11' x 4 1 11 11 11 5' - JO' 0.79 0.63 0.62 0.14 - - - - 55 

15' 0.94 0.90 0.89 0.12 - - - - 47 12 15' 1.01 0.82 0.79 014 - - - - 55 

JO JO JO 8 20 1 1.24 1.23 1.19 0.12 - - - - 47 20· 1.34 1.11 1.06 014 - - - - 55 

11 11. 5 JO to 25' 1.39 1.37 1.28 0.12 - - - - 47 12 12 11 8 to 25' 1.52 1.27 1.23 0.14 - - - - 55 

12.5 12.5 JO 12 30' 1.38 1.43 1.41 0.12 - - - - 47 13.5 13.5 11 12 30' 1.54 1.37 1.34 014 - - - - 50 
0.33' - (2' 0.58 0.75 0.64 0.24 0.24 0.24 0.48 0.56 - 0.33' - (2' 0.57 0.71 0.60 0.27 0.27 0.27 0.47 0.53 -

4 2'- (3' 0.58 0.75 064 0.12 - - - - 58 4 2'- (3' 0.56 0.71 0.60 0.14 - - - - 62 
to 3' - (5' 0.56 0.67 0.62 0.12 - - - - 52 to 3' - (5' 0.56 0.67 0.59 0.14 - - - - 55 

10' x 6 1 JO JO JO 12 5• - JO' 0.64 0.64 0.65 0.12 - - - - 52 11' x 6' 11 11 11 12 5' - JO' 0.73 0.71 0.72 0.14 - - - - 55 
15' 0.92 0.96 0.95 0.12 - - - - 47 15' 0.92 0.92 0.91 0.14 - - - - 50 

JO JO JO 8 20' 1.21 1.31 1.27 0.12 - - - - 47 11 11 11 8 20 1 1.21 1.25 1.21 0.14 - - - - 50 

11 11. 5 JO to 25' 1.35 1.44 1.36 0.12 - - - - 47 12 12 11 to 25' 1.37 1.43 1.39 0.14 - - - - 50 

12.5 12.5 JO 12 30' 1.35 1.51 1.49 0.12 - - - - 47 13.5 13.5 11 12 30' 1.39 1.53 1.50 0.14 - - - - 50 
0.33' - (2' 0.57 0.78 0.67 0.24 0.24 0.25 0.48 0.57 - 0.33' - (2' 0.55 0.76 0.66 0.27 0.27 0.27 0.46 0.55 cc; -

4 2·- (3' 0.57 0.78 0.67 0.12 - - - - 58 4 2'- (3' 0.55 0.76 0.66 0.14 - - - - 2 62 
to 3' - (5' 0.58 0.70 0.65 0.12 - - - - 58 to 3' - (5' 0.54 0.72 0.65 0.14 - - - -

0 
62 < 

JO'x 7• JO JO JO 12 5• - JO' 0.65 0.68 0.70 0.12 - - - - 52 11' x 8 1 11 11 11 12 5' - JO' 0.73 0.79 0.82 0.14 - - - - Ci 55 c 
15' 0.92 1.02 1.02 0.12 - - - - cc; 47 15' 093 1.03 1.03 0.14 - - - - lli 50 c 

JO JO JO 8 20 1 1.21 1.38 1.35 0.12 - - - - 2 47 11 11 11 8 20 1 1.21 1.39 1.36 0.14 - - - -
0 

50 "' 11 11. 5 JO to 25' 1.33 1.52 1.44 0.12 - - - - " 47 12 12.5 11 to 25' 1.34 1.56 1.50 0.14 - - - -

" 50 
Ci 

lli 
12.5 12.5 JO 12 30' 1.38 1.58 1.57 0.12 - - - -

c 47 13.5 13.5 11 12 30' 1.41 1.66 1.65 0.14 - - - - V; 50 
0.33' - (2' 0.58 0.80 0.70 0.24 0.26 0.24 0.48 0.58 

m - 0.33' - (2' 0.60 0.81 0.71 0.27 0.27 0.27 0.48 0.60 -c 
4 2·- (3' 0.58 0.80 0.70 0.12 

m 
- - - - "' 64 4 2·- (3' 0.60 0.81 0.71 0.15 - - - - 75 

to 3' - (5' 060 0.72 0.68 0.12 - - - - m 
m 58 to 3' - (5' 0.61 0.77 0.70 0.14 - - - - 69 

10 1 x 8 1 JO JO JO 12 5• - JO' 0.67 0.72 0.75 0.12 - - - - V; 52 11' x JO' 11 11 11 12 5' - JO' 0.80 0.88 0.93 0.14 - - - - 62 
15' 0.95 1.08 1.08 0.12 - - - - 47 15' 1.01 1.13 1.15 0.14 - - - - 55 

JO JO JO 8 20 1 1.24 1.45 1.44 0.12 - - - - 47 11 11 11 8 20· 1.30 1.52 1.52 0.14 - - - - 50 

11 11. 5 JO to 25' 1.36 1.59 1.52 0.12 - - - - 47 12 12.5 11 to 25' 1.42 1.70 1.65 0.14 - - - - 50 
12.5 12.5 JO 12 30' 1.45 1.64 1.64 0.12 - - - - 47 13.5 14 11 12 30' 1.53 1.77 1.74 0.14 - - - - 50 

0.33' - <2' 0.61 0.82 0.73 0.24 0.26 0.24 0.50 0.61 - 0.33' - <2' 0.64 0.83 0.74 0.27 0.27 0.27 0.51 0.64 -

4 2'- <3' 0.61 0.82 0.73 0.14 - - - - 70 4 2'- <3' 0.64 0.83 0.74 0.21 - - - - 86 
to 3'- (5' 0.64 0.75 0.73 0.13 - - - - 64 to 3'- (5' 0.67 0.79 0.75 0.21 - - - - 75 

10 1 x 9 1 JO JO JO 12 5• - JO' 0.72 0.77 0.80 0.12 - - - - 58 ll 1 xll 1 11 11 11 12 5'- JO' 0.88 0.93 0.99 0.19 - - - - 69 
15' 1.00 1.13 1.15 0.12 - - - - 52 15' 1.09 1.19 1.23 0.16 - - - - 55 

JO JO JO 8 20 1 1.30 1.53 1.52 0.12 - - - - 47 11 11 11 8 20 1 1.40 1.59 1.60 0.15 - - - - 55 

11 11. 5 JO to 25 1 1.42 1.66 1.60 0.12 - - - - 47 12 12.5 11 to 25 1 1.54 1.77 1.73 0.15 - - - - 50 
12.5 12.5 JO 12 30' 1.57 1.70 1.72 0.12 - - - - 47 13.5 14 11.5 12 30· 1.57 1.77 1.76 0.14 - - - - 50 

0.33' - (2' 0.66 0.84 0.75 0.24 0.27 0.24 0.52 0.65 -

4 2'- <3' 0.66 0.84 0.75 0.20 - - - - 79 
to 3' - (5' 0.70 0.77 0.79 0.19 - - - - 70 

JO' x JO' JO JO JO 12 5• - 10· 0.79 0.81 0.87 0.18 - - - - 64 
15' 1.09 1.19 1.23 0.15 - - - - 52 

JO JO JO 8 20' 1.40 1.61 1. 61 0.14 - - - - 52 

11 11. 5 JO to 25' 1.53 1.74 1.68 0.14 - - - - 47 

12.5 12.5 10.5 12 30' 1.60 1.71 1.74 0.14 - - - - 47 

NOTES' 
1. See Sheet 2 for Genera! Notes. 
2. See Sheet 7 for Reinforcing Details and dimension locations. 
3. See Sheet 14 for WWR Bending Diagrams. 
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TABLE 16 - STANDARD PRECAST BDX CUL VERT DESIGNS (3" COVER) - 12' SPANS 
SPAN x RISE 

(SJ <R! 

(ft.) 

12'x 4' 

12'x 6 1 

12'x 8 1 

12' x JO' 

12'x 12 1 

SLAB 

TOP 
(Tl! 
{in. J 

/ WALL THICKNESS DESIGN 
BOT. SIDE HAUNCH EARTH COVER 
!Tb! !Tw! (HJ ABOVE 
(in.J (in.J (in.J TOP SLAB 

12 12 12 

13 13 12 
14.5 14.5 12 

12 12 12 

13 13 12 
14.5 15 12 

12 12 12 

12 12 12 
13 13.5 12 

14.5 15 12 

12 12 12 

12 12 12 
13 13.5 12 

14.5 15 12 

12 12 12 

12 12 12 
13 13.5 12 

14.5 15 12.5 

NOTE So 

4 

to 

12 

8 to 
12 

4 

to 

12 

8 to 
12 

0.33' - (2' 
2' - (3' 
3' - (5' 

5' - 10' 

15' 
20 1 

25 1 

30' 
0.33 1 

- (2' 

3' - (5' 

5' - 10' 

15' 
20 1 

25' 
30' 

0.33' - (2' 
4 2 1 

- (3' 

to 
12 

8 
to 
12 

4 
to 
12 

8 
to 
12 

4 
to 
12 

B 
to 
12 

3' - (5' 

5' - 10' 

15' 
20 1 

25 1 

30' 
0.33' - (2' 

2' - (3' 
3' - (5' 
5' - JO' 

15' 
20 1 

25 1 

30' 

0.33' - <2' 
2' - (3' 
3' - (5' 
5' - JO' 

15' 
20' 

25 1 

30' 

REINFDRCEMENT AREAS 
(sq. in.lft.J 

Asl As2 As3 As4 As5 
0.59 0.64 0.51 0.29 0.29 
0.60 0.64 0.51 0.15 
0.60 0.61 0.51 0.15 
0.81 0.61 0.61 0.15 
1.04 0.80 0.77 0.15 

1.37 1.08 1.03 0.15 
1.58 1.26 1.21 0.15 
1.63 1.38 1.34 0.15 

0.56 0.70 0.57 0 .. 29 0.29 
0.56 0.70 0.57 0.15 -

0.56 0.67 0.57 0.15 
0.74 0.69 0.70 0.15 
0.94 0.90 0.88 0.15 
1.23 1.22 1.17 0.15 

1.40 1.42 1.37 0.15 
1.44 1.54 1.48 0.15 

0.55 0.75 0.63 0.29 
0.55 0.75 0.63 0.15 
0.55 0.73 0.63 0.15 
0.73 0.77 0. 79 0.15 
0.93 1.00 0.99 0.15 
1.21 1.35 1.31 0.15 
1.35 1.55 1.48 0.15 

1.40 1.67 1.62 0.15 

0.57 0.80 0.68 0.29 
0.57 0.80 0.68 0.15 
0.59 0.77 0.68 0.15 
0.78 0.85 0.89 0.15 
0.98 1.10 1.11 0.15 
1.26 1.47 1.45 0.15 
1.39 1.68 1.63 0.15 
1.48 1.79 1.76 0.15 

0.65 0.84 0.73 0.29 

0.65 0.84 0.73 0.23 
0.68 0.81 0.75 0.22 
0.90 0.94 1.01 0.21 
1.12 1.20 1.24 0.18 
1.42 1.60 1.61 0.16 
1.57 I.BJ 1.78 0.16 
1.63 1.86 1.85 0.15 

0.29 

0.29 

0.29 

As6 As7 AsB 
0.29 0.52 0.55 

0.29 0.47 0.52 

0.29 0.45 0.53 

0.29 0.46 0.57 

0.29 0.50 0.65 

1. See Sheet 2 of 14 for General Notes. 
2. See Sheet 7 of 14 for Reinforcing Details and dimension locations. 

As9 

As! EXT. 
LENGTH 

!MJ 
(in. J 

73 
66 
66 
59 

59 
59 
53 

66 
59 
59 
53 
53 

53 
53 

66 
59 
59 
53 
53 
53 

53 

73 
66 
59 
53 
53 
53 
53 

93 
80 
73 
59 
59 
53 
53 

WELDED WIRE REINFORCEMENT BENDING DIAGRAM 

M 

I 

8 11 Max. 

I 

I (Typ.J 
a a a a 

WWR PIECE NO. 1 
(2 reqd. per segment! 

S+8" Min. 

As9 8" Max 

> (:yp.~ I (Typ} a < 

~ As2 or As;/) ': 
;K Option 2 or 3 (See ;K 

Sheets 1 & 7) 

WWR PIECE NO. 2 
(2 reqd. per segment! 

S+2(Tw+ 10 11 -Co ver-MJ 

As9 8 11 Mox. 

r:yp ~ I <Ty:! a 

As4 (3 Wires Min.)} 

WWR PIECE NO. 4 
(Tongue Reinforcement) 
(4 reqd. per segment! 

Option 2 or 3 
(See Sheets 1 

& 7! ;;:}, 

As4-
~ 

t--'~v 

As9'/,v 

~ 
)\----

WWR PIECE NO. 3 
(2 reqd. per segment! 

===TYPE 2 BOX SECTION <DESIGN EARTH COVER 2'0R GREATER.'l=== 

A (J'-0 11 Min.) 

~---t-

~---t-

a a 

WWR PIECE NO. 1 
(2 reqd. per segment! 

As5 
As9 

As6 
As9 

S+8" Min. 

I 
(Top Slob) 8 11 Max. 
(Bot. Slab! 1' I 

I_ d ~ 
I (Typ.J 

a a a ( '--- '--- I ~ '1 

~ As2 or As;r· 
>'< Option 2 or 3 (See >'< 

Sheets 1 & 7) 

WWR PIECE NO. 2 
(2 reqd. per segment! 

S+2<Tw+ 10"-Co ver-AJ 

<Top- Sla~F 
(Bot. Sl;~;J 

-\__- -
As7 (Top Slab) 
AsB (Bot. Slab! 

WWR PIECE NO. 4 
(2 reqd. per segment! 

Option 2 or 3 
(See Sheets 1 

& 7) ,,}_ 

~ 
As4-

~ 

WWR PIECE NO. 3 
(2 reqd. per segment! 

TYPE 1 BOX SECTION <DESIGN EARTH COVER LESS THAN 2'J === 
REINFORCEMENT NOTESo 

1. Reinforcement bending dimensions are out-to-out. 
2. See Genera! Notes 4, 5 and 6 on Sheet 2. 
3. See Tables 1 thru 16 for dimensions M, R, S, Tb, Tt and Tw. 
4. Dimension 11A 11 is determined by the Manufacturer in accordance with 

the requirements of Detail 118 11 on Sheets 1 and 7. 
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Slope Varies Not 

Less Than l" ~ I' 2' 

3" Concrete Di"tch Pavement 

LONGITUDINAL SECTION 

6' 

Slope Vorlej Not~ 
Less Than 2": I' ~ 

SECTION AA 

Exist. Slot In Box 
r Depth Varies J 

PLAN 

6' 

~~I ---~l~~oncrete D;tch Pavement 

I 3' I 

SECTION BB 

SAFETY l/ODIFICAT/ON FOR INLETS IN BOX CULVERTS 
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Slope 

J,6 

"4 

z• s Dia. Hole 

A 

L 

0 

1H I' Hole 
g_ It'- f-' C4 x 5.4 

' I" I' I /' I /' I 

i 1! 

/,/ 

PLAN 
L 

f' I ,.., 

i 2 

C4 x 5.4 
I 

v 

SECTION AA 

f Grote~ 

r1 

I 
6" I 6" I 

SECTION BB 

GRATE DETAIL 

ia x 6" Galvanize 
Anchor Bolts 
( 4 Required J 

_j_ 0 

"f 

r Hole ---4 1" 
f C4x5.4~ _.,...2 

' 
I' I I' I /' I /' I /" 

Bar 2 11 x 
,. 
' 

~· 
j_'r 
T 

Bar 2 11 x ~" 

GRATE SEAT DETAIL ANCHOR BOLT DETAIL 

DlllENS/ONS ANO WANT/TIES PER GRATE 
Pipe Channels <ii 5.4 l.bs./LF Bars 61 3.4 lbs/LF ( 2 ea. J Ana/es <ll 3.2 l.bs./LF ( 2 J Total 
Size Quantitv F Lbs. L M-4" Lbs. p Lbs. Weight-Lbs. 

IS' 10 2'-6fs" 139 11'-3" 3'-311 99 9'-411 60 298 
1811 12 2'-9i-" IB3 13'-3" 3'-6 11 114 11'-4" 73 310 
24" 15 3'-3kN 269 16'-3" 4'-0" /3B 14'-4" 92 499 
30" IB 3'-9f' 312 19'-3" 41 -611 162 17'-4" Ill 645 

1511 6 2'-6 B3 7'-3" 3'-3" 71 5'-4" 34 /BB 
1811 7 2'-9 /UT 8'-311 3'-6" BO 6'-4 11 41 22B 
24' 9 3'-3 161 10'-3" 4'-011 gr 8'-4" 53 311 
30' II 3'-9i 21!1 12'-311 4'-611 114 10'-4" 66 4IJ1 

jilll 
rq-.., -11----:-.------;=;~=r=r=,~==========~=~: =,I 11 

l~r====\ 
I Ii 11 A 

1---
__ _::_:::_::__:::~------'--YI LLJ F = = ~ Grate Seat / ~ 

_i____L_'&, -l__L_+--~ffe==~""'---------~, ='I 11 

Anchor Bolt Bars V Anchor Bait !I ! I ! I I I 

ru-BendsJ LJ_____l1J 
PLAN 

R 

p 
Varies 

Construction Joint 
Permitted 

Pipe 
Size 

15 11 

IB" 
24' 
30' 

15" 
IB' 
24' 

30' 

1-t-~Bars F ( 5 Requlred J 

l 
Tie Bars 
( 2 Required J 

SECTION 

GENERAL NOTES 
I. For use crlteria see "Steel Grating Use Criterla" Index No. 261. 

2. Grates shall be ASTM A242., A572 or A588, Grade 50 steel, and galvanized In accordance wlfh Section 962 and 425-3.2 
of the Standard Specifications. 

3. Channel sectlon C3 x 6.0 may be substituted for the C4 x 5.4 channel. 

4. All reinforcing No. 4 bars with 2 11 clearance except as noted. Spacings shown are center to center. Laps to be 1211 minimum. Welded wire 
fabric (two cages max. J having an equbtalent cross section area ( 0.20 sq. ln. J may be substituted for bar reinforcement. 

5. Drill If" holes 8 11 deep with a rotary drill in existing endwall for dowel bars. Holes shall be thoroughly cleaned prior to installing 
Adhesi"ve-Bonded Dowels. 

6. Endwa/I to be pald for under the contract unlt prlce for Class I Concrete ( Endwalls ), CY and Relnforclng Steel (Roadway), LB. Cost of 
Adhesi"ve-Bonded Dowels to be Included In the contract unlf price for reinforcing steel. Cost of grates to be paid for under the contract unit 
price for Endwa/I Grafe, LB., plan quantify. Cost of galvanized bolts and nuts to be included in the contract unit price for the grate. 

7. Sod slopes 5' each sfde and above endwall. Sodding to be paid for under the contract unft prfce for Performance Turf. SY. 

DlllENS/ONS ANO WANT/TIES PER U-ENOWALL 
G " D R p Class I Reinforcing Sod 

Concrete-CY Steel-Lbs. SY 
2'-81 3'-7" 2'-2 11 13'-0" 9'-411 2.12 151 23 
2'-11 3'-10" 2'-5" 141-611 ll'-411 2.S3 173 25 
3'-5] 4'-411 2'-11" 17'-6" 141-4 11 3.48 23B 29 
3'-11 4'-10" 3'-5 11 201-6 11 17'-4" 4.51 315 32 

2'-8-5 3'-711 2'-2 11 8 1-8" 5'-411 1.44 120 19 
2'-111/ 3'-10" 2'-511 91-811 6'-4" 1.72 130 20 
3'-5f' 4'-4" 2'-11" 11'-8" 8 1-4 11 2.36 151 22 
3•-11-r 4'-10 11 3'-511 13'-8" 10'-4" 3.09 225 25 
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Future Curb And~ "-- f-- 20' R Or As Shown On Plans 
Gutter Construction ' -... '1!J 

r-10• t A ~· • 
l'-2"i ~it:' r ! Exp. Joint 

1 ~ ~-11 l 
1 LA L~c 

Valley Gutter Curb And Gutter 

PLAN 

'lriJ 

SECTION AA 

c* I ?71L--7 f Std. 
_l 6" Min.* 

I 6 11 I 1'-6" 1•-10" r-2" 

SECTION BB 

6" l'-10 11 l'-2." 

fR 
9" f'-6 11 

I* 
I . 
]-7f' Std . "' 

6" Mln. * 
2'-3" I 

TYPE E 
l'-6" 

* 
~~ ]-7;'Std. 

6 11 Min.* 

~ ?'-0" 
I 

TYPE F 
1011 l'-2" 

Slope To I I I 
m OrlvewoY-R c* 

.... "'I ~1L-7f Std. 
-'P <.o_ ~_j 6" Min.* 

I 2·-0· I 

Note: To be paid for as parent curb. 

DROP CURB 
Standard Shoulder Line 

8.5' 

----'---kclf ~Wb----~-~ 
6' 

ri:__J~nd Of Curb 

Edge Of Povt.J Edge Of Pavt. 7 
PLAN PlAN 

3' 
5.5, T 

Top Of Curb=--, ~1 ~~~---+-I ~"~0~n5~·~1 

Gutter/ 
PROFILE 

3' 
I Trans. 

1 

Top Of Curb ::::, 

Guttery 
PROFILE 

Edge Of Pavt. 
PlAN 

3' 
Top Of Curb > 1i--~3~'_,1~Tro~ns~. I 

Gutter=> 
PROFILE 

1=1'± =====i 
Edge Of Pavt. :;;;;N 

3' 

I Trans. I 
Top Of Cur? 

Gutter 
PROFILE 

FLARED ENO STRAIGHT ENO FLARED ENO STRAIGHT ENO 

CURB TYPE A 
CURB ANO GUTTER ENDINGS 

3 f Mox. ----j 
O" Min. L_ 

_r- Depth Of Sawcut 
...,_,,..,-'7'7/1 

-----r___ 5u Mox. I ._ ____ _._i . on Min. 

TYPE F 

CURB AND GUTTER TYPES E Ir F 

Surface On Low Side Of Pavement to 
Be -J H Above Li"p Of Gutter. Surface 
On High Side To Be Flush Wlth Lip Of 
Curb Or Curb & Gutter. 

Slope Vari"es 

I I 
I c* I 

Earth Berm I' 6" 2' Shoulder Pavement 
SHWLDER GUTTER 

/:::,.Applies to both high and low sides of pavement, low side shown. 

k~ 'lri! ~?J ]--7 ;' Std. 
6 11 Min.* 

~ 3 1-6 11 

I 

SECTION CC 

VALLEY GUTTER 

* When used on high side of roadways, the cross slope of the 
gutter shall match the cross slope of the adjacent pavement. 
The thickness of the lip shall be 6u, unless otherwise shown 
on plans. 

3'-6" 

SHWLDER GUTTER 
Truck Apron Surface 
Specified In The Plans 

-n,,..,..='-~ 
Clrculatlng 
Roadway Pavement 

1:iiiii1 Rotate entire section so that gutter cross slope matches slope of 
adjacent circulating roadway pavement. 

TRAFFIC BEARING SECTION FOR USE IN 
ROUNDABOUT CENTRAL ISLAND CONSTRUCTION 

TYPE RA 
Note: For use adjacent to concrete or flexible pavement. For detalls depicting usage adjacent to flexible pavement, see diagram right. 

Expansion joint, preformed joint filler and joint seal are required between curb & gutter and concrete pavement only, see diagram right. 

CONCRETE CURB ANO GUTTER 

/Joint Seal 

Applles to shoulder gutter only where adjoining traffic lanes. 

Sowcuts should be avoided within valley gutter and within curb and gutter endings. CURB AND GUTTER AND TYPE A CURB 
ADJACENT TO FLEXIBLE PAVEi/ENT CONTRACTION JOINT IN CURB ANO GUTTER 

TYPE A 
er-

Depth Of Sowcut 
3t° Min. 

I 

TYPE B TYPE 0 

CONTRACTION JOINT IN CURB 

2.u 5 u 2." 

i~r 

{0 
I 9" I 

ASPHALTIC CONCRETE CURB 

Joint Seal D 

Concrete 
Pavement ~I ..... -~-~~-"_;:_t_·_.· ~-..... 

J ~ f Exp. Joint And 
Preformed Joint FillerD 

D Applles to both high and low sides of pavement, low side shown. 

EXPANSION JOINT BETWEEN GUTTER 
ANO CONCRETE PAVEi/ENT 

GENERAL NOTES 
I. For curb, gutter and curb & gutter provide r" -:f" contraction joints at 10' centers (max. ). 

Contraction joints adjacent to concrete pavement on tangents and flat curves ore to 
match the pavement jolnts, with lntermedlate jolnts not to exceed 10' centers. Curb, 
gutter and curb & gutter expansion joints shall be located i"n accordance wlth Section 
52.0 of the standard specifications. 

2.. Ends of Curbs Types B and D shall transition from full to zero helghts ln 3'. 

For details depi"ctlng usage adjacent to 
flexlble pavement, see diagram right. TYPE B 

L-....J-~conc. Povt. 

~ -! "Exp. Joi"nt And 
Preformed Joint Filler 

4 11 Min., 

5"Mox.~ 6 1 -011 

2. Min., - 1:::1 

" 4i~~· I I 12"1±! I 

3

11 

Max. 1

1

1 _~:::is ~~=======!===========================~~=======~ 
I au Min .• I iH Pltch Optional #4 Bars, 18" Long 

r Two Per Guard) 
TYPE A 

TYPE 0 

Note: For use adjacent to concrete or flexible pavement, concrete shown. Expansi"on jolnt, preformed 
joint flller and joint seal ore required between curbs and concrete pavement only, see diagram right. 

CONCRETE CURB 

9" Mox. 'R·2./ 
Cast Or Rubbed 

CONCRETE BUI/PER GUARD 
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Toner 100'/::::J. ,_Begin Lane Llne 

L, 

L 

I 

I ;. 

r-Begln Lone Line 

Le 

I 

I 

Delineotor Post 
r Refer To Index No. 17346 J ~ 

Concrete Curb Or Curb And Gutter~ 
fRefer To Index No. 300) _ ~ 

\10' 

2 11 Misc. Asphalt Pavt.-M 

Queue Length 
(Measured From Stop Bar Location J 

Design 
Speed 
(""") 

35 

40 

45 

50 

55 

TURN LANES • CURBED AND UNCURBED MEDIANS 

URBAN CONDITIONS RURAL CONDITIONS 

Bra/ce To Toto/ Broke To Toto/ 
Entry Cl- Stop Oeoel. Clearanoe Stop Oeoel. Cl-
Speed Dlstonoe Dlstonoe Dlstonoe Dlstonoe Dlstonoe Dlstonoe Dlstonoe 
(""") L, L1 L L, L1 L L, 

25 70' 75' 145' 110' -- -- --

30 80' 75' 155' /2f)' -- -- --

35 85' 100' 185' 135' -- -- --

40/44 105' 135' 240' 160' 185' 290' 160' 

48 125' -- -- -- 225' 350' 195' 
Brakes App/led After Turning Vehicle Clears Through Laneci 
Entry Speed~ JO mph Below Design Speed For Urban Condition 

Average Running Speed For Rural Condition 
FLUSH ANO/OR CURBED SEPARATION 60 52 145' -- -- -- 2EO' 405' 230' 

.. oncrete Curb Or Curb And Gutter< 
Refer To Index No. 300 J 

Toper IOO'f:j,, 

L, 

I 

,_Begin Lone Line 

I L 

Traffic Separator ,~ 
f Refer To Index No. 302 J ~ 

_..._ 
II ' 

I ;. 

f-aegin Lone Line 

L, 

I 

' 

Queue Length 

r Measured From Stop Bar Location J 

65 55 170' -- -- -- 290' 460' Z10' 

Limits of Li"mits of 
4',6'or8'-6" i.----Edge Of Turn Lone 4',6'or8'-6" ,,..---Edge Of Turn Lone 

Traffic Separator Traffic Separator 

" * -&- " * -M-t r r Curbed secnon J I Ir Curbed Section J q __ _e f ~ L ---
TYPE E TYPE F 

CURB ANO GUTTER 
Li"mits of Limits of Limits of 

4', 61 or 8'-6 11 ----Edge Of Turn Lane 4', 6' or B'-6" 4', 6' or 81-6 11 

Brakes Applied After Turning Vehi"cle Clears Through Lane 1~ 
Entry Speed: 10 mph Below Design Speed For Urban Condiflon 

Average Running Speed For Rural Condlflon 
RAISED SEPARATION 

DOUBLE LEFT TURNS 
Traffic Separator fLJ Traffic Separator~ fl.JTraffic Separator~ 

u t- Edge Of Povt. Edge Of Turn Lone Edge Of Turn Lone f * I r Curbed Section J f * And Edge Of Pavf. f * And Edge Of Pavf. 

q_. f B f Q f Dellneator Post 
r Refer To Index No. f7346 J ~ 

Concrete Curb Or Curb And Gutter~ 
(Refer To Index No. 300) "' 

~\Jo' 
2 11 Misc. Asphalt Pav~ 

_____ _J.~--Toper50'6 I 

regln Lone Line 
L, 

I L 

Brakes Applied After Turnlng Vehicle Clears Through Lone1d 
Entry Speed: 10 mph Below Design Speed For Urban Condition 

Average Running Speed For Rural Condlfion 

FLUSH ANO/OR CURBED SEPARATION 

Concrete Curb Or Curb And Gutter -< 
(Refer To Index No. JOO J 

1 
Taper 50'f:j,, t-8egln Lone 

L, 

Brakes Applied After Turning Vehicle Clears Through Lone; 1 
Entry Speed: JO mph Below Deslgn Speed For Urban Condlt;;,;1 

Average Running Speed For Rural Condition 

Llne 

Traffic Separator .~ 
(Refer To Index No. 302) ~ 

L 

RAISED SEPARATION 

SINGLE LEFT TURNS 

!::,, The length of toper may be Increased to L1 for slngle left turns and L:~ for double left turns when: 
a. Left turn queue vehicles ore adequately provided for within the design queue length. 
b. Through vehlcle queues wlfl not block access to left turn lone. 
c. Approved by Dlstrlct Design Engineer. 

Stop Bar r If Required J -

Queue Length ** 

** Queue Length Is Measured From The Median Nose Radial Pot"nt Or, 
When A Stop Bar Is Required, From The Stop Bar. 

' 

Stop Bar (If Required J-

Queue Length ** 

TYPE A TYPE B 

CURB 
For Curb And Curb & Gutter Types, See Index No. 300 
* Option I Separators Shown (Refer To Index No. 302) 

TYPED 

MEDIAN CURB AND TRAFFIC SEPARATOR 
JUNCTURE DETAILS 

GENERAL NOTES 
I. The pion views shown ore for turn lone toper shapes and dimensional purposes only, they do not prescribe 

the use of curb, curb and gutter, shoulders nor separators speclflcol/y to either rural or urban condt"fions. 

2. Total deceleration distances must not be reduced except where lesser values are lmposed by unrelocotoble 
control points. 

3. Right tum lone tapers and distances identical to left turn lanes under stop control conditions. 
Right turn lone tapers and/or distances ore site specific under free flow or yleld condltlons. 

4. These left furn configurations apply to conflnuous left turn !ones only where speclflcolly called for In the 
plans. 

5. For pavement markings see Index No. U346. 

OES16N NOTES 
I. Basis for turn lane configurations: 

• Informed Dn"ver. 
• Stop condition (With Or Without Stop Control). 
• Wet Pavement. 
• Reaction preceeding entry point. 
• Mint"mum broklng distance for urban condiflons. 
• 75' min. for L2 • 

• Comfortable deceleration rotes for rural conditions 
( AASHTO 2.001 threshold rote of 11.2. ft./!I ). 
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2 ', 3' Or 4 '- 3 11 R 5%11 For 4 ' Separa tor 

Pitch 

Flexible .-+--.;;c==-
Pa vement 

LONGITUDINAL SECTION (NOSEJ 
OPTION I 

2 ', 3 ' Or 4'- 3" R 

Pitch 

4 '-0 11, 6'-0" Or 8 '-6" 

9" 

Const. Joint With 
%" Too /Edge 
Permitted <Typ. ) 

I 

TRANSVERSE SECTION 

4'- 0 11, 6'- 0 11 Or B' - 6 11 

Cos t Of The Flexible Pavemen t Under 
Th e Op tion II Separator I nclude d In 

The Cos t Of The Separ,~or .• I 
9 11 I 9" 

I 

Pitch 

Flexibl e 
Pavement 

9'? " • 
6 11

4'- 0", 6'-

1

0 " Or 8'- 6~~,:1 ?
11 

2', 3 ' 0r 4'- 3 11 R ~ ~ 5Y4 11 For 4 ' Separator I I -
'?" 6"1 '- 4" 2 •-4 11 5y;,11 For 6 ' Separator 5-J;;I " For 4 ' Separator . . ,_ ~~--------'--' __ 5 3/. 11 F 8 , 6 11 S t l/ ' Cons t. Jom t Wrth 

Or 3'- 7" ( /4 or - _epora or 512 :: For 6 '. Se~orator I Y411 Too / Edge 
Const. Joint Wi th Y4 " Tool Pitch 5 74 For 8 - 5 Separator Permitted <Typ. ) 
Edge Permitted (Same As Be/ow)j___ 11 I I I 

Stabilized 

2" R .~1· 
Flexible -- '"W_..__.,---______ _,_...._-1 
Pavement 

611 
.__ __ __.. 

Stabilized 
Sub grade Sub grade 

LONGITUDINAL SECTION (NOSEJ TRANSVERSE SECTION 

Pitch 
(Some 

2 ', 3' Or 4 '-3 11 R 

511 J'- 4'1~ 2 r- 4t1 

Or 3'- 7 11 

OPTION I 
4'- 0", 6'- 0" Or 8'-611 

Pi tch 
(Same 5" Plus Fric tion Course Or Upper 

Layer Of S tructura/Course (5}4" Min. ) 

I I I 

Flexible --"~ Flexible 

Pavement 1------""---------~-----" Pavemen t ~--.....__--------------~ 
Stabilized 
Sub grade 

LONGITUDINAL SECTION 

TYPE I 

2', 3' Or 4'- 3 " R 

9 11 1'- 3 11
, 2'- 3 11 

Or 3'-6" 

(NOSE) TRANSVERSE SECTION 
OPTION II 

CONCRETE TRAFFIC SEPARATOR 

4 '-0 11 6'- 0 " Or 8 '- 6" 

%11 For 4 ' Separator 9
11 9 " 

f/2 11 For 6 ' Separa tor , 

Flex1ble 
18" Mox. 

LONGITUDINAL SECTION (NOSE) 

Depth Vories 30 11 r/J x6 11 Steel 
(] " Min.J <To DoweU Typ .J Cost 

Stabilized 
Sub grade 

Top Of Bose To Be Included In 
._____,_Permit ted) ____ The Contract Unit 

Price For Separator 

OPTION II 
TRANSVERSE SECTION 

TYPE IV CONCRETE TRAFFIC SEPARATOR 

4 '-0 11, 6'- 0 11 Or 8 '- 6" Y:> " Expansion 
Joint (Preformed 
Filler & Joint Sealan t 

74" For 8 ' - 6" Separa torl f/2 " Expansion Join t <Typ.J 
~ (Preformed Filler & Joint Sealant %11 

For 4' Separa tor 
Y4" For 4' Separator f/2" For 6 ' Separator 2 11 1 _1 2" 
f/2" For 6 ' Seporator 1 f/2 11 

Exp ansion }4 " For 8 ' - 6" Separator): 1-- J/ 11 E I_ J . 1 <T ' ; 
}4" For 8 '- 6 " Separa tor1_ 

1 

Joint <Preformed JI 72 xpanswn om YP· 
~ ~ l (Preforme7 Filler & Jo1n j Sealant 

Cemen t Concre te P avemen t ~ ----------1 ~I~ 
Pavement LONGITUDINAL SECTION (NOSE) TRANSVERSE SECTION Cement Concre te~"R~ Cemen t Concre: =f7- J4" R1 

TYPE II CONCRETE TRAFFIC SEPARATOR Pavemen t Pa vement ---> f 
NOTES 
1. Separa tors Typ e I and IV are lo be used with flexible pavemen t. Separa to rs 

Types II and V are t o be us ed with rigid pavement. 

2 . Either Op tion I or Op tion II may be used f or Types I and IV separators except 
when a specific op tion is called for in the plans . 

3. For al/separators provide Ye"- %" contraction joints at JO' c en ters (max .J. Contraction 
join ts adjacent to concr ete p avement on t angen ts and f la t curves ar e to match the 
pavem en t joints, with in t ermediate joints no t to exceed JO' cen ter s . 

4. Separators having widths of 4 ', 6 ' or 8' - 6" shall be paid for under the con tract unit 
price f or Concrete Traffic Separator <Type_ ) (_ ' Wide) LF. Separators having 
widths other than 4', 6'or 8 '- 6 " shat/ be de tailed in the plans as special separators and paid 
for under the contract unit price for Concrete Traffic Separator <Specia/J S Y. 

LONGITUDINAL SECTION (NOSE) TRANSVERSE SECTION 

TYPE V CONCRETE TRAFFIC SEPARATOR 
ROADWAY INSTALLATIONS 
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4 1-0 11
, 6 1-0 11

, or 8 1-6" 

9" JYz 11 

Cover Construction 9" 

Min. (Typ.) Joint 

4'-0 11
, 6'-0 11

, or 8'-6" 

R ~ 17'4" <Typ.J JYz 11 

Cover Construction 
Min. (Typ.) Joint 

R ~ 17'4" 

<Typ.J 

Riding 
Surface 

# Bars 4A <Typ.J 
Bridge Deck or 
Approach Slab 

Bars 4B 82 J"-6" O.C. <Max.! (Typ.J 

Bars 4E @ 1 11 -6 11 O.C. (Mox.J ## 

Bridge Deck or 
Approach Slab 

Bars 4C @ J'-6 11 

O.C. (Mox.J 
Bars 4A (Typ.) # 

Bars 40 82 1'-6" O.C. (Mox.! (Typ.J 

TYPICAL SECTION THRU TRAFFIC SEPARATOR TYPICAL SECTION THRU TRAFFIC SEPARATOR 
<Bridge Deck Shown, Approach Slab Similar) <Bridge Deck Shown, Approach Slab Similar) 

2'-0 11 R, 3 1-0 11 R, or 4'-3 11 R 

9" 1 1-3 11
, 2 1-3 11

, Bors 4A 

# For 4 1-0" width Bars 4A @ 3 equalspaces (continuous). 
For 6 1-0 11 width Bars 4A @ 5 equal spaces (continuous). 
For 8 1-6 11 width Bors 4A @ 7 equal spaces (continuous). 

## At the Contractor's option 
a one piece bar may be 
substituted for Bars 4B 
and 4E. 2'-0 11 R, 3'-0 11 R, or 4 1-3 11 R 

9" 1'-3 11
, 2'-3", Bars 4A 

or 3'-6 11 

Bars 4E (Typ.! J: Pitch: 17'4" or 3'-6 11 

Bars 4C (Typ.J 

Y4 11 For 4 1-0 11 Separator 
Yz" For 6 1-0 11 Separator 
}4" For 8'-6 11 Separator 

Bridge Deck or 
Approach Slab 

Field bend and cut 
rebar as required 
to maintain cover 

Bars 4B (Typ.J 
Bridge Deck or 
Approach Slab 

Field bend and cut 
rebar as required 
to maintain cover 

Bars 40 (Typ.J 

LONGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

(Bridge Deck Shown, Approach Slab Similar) 

REINFORCING STEEL OPTION A 

Expansion Joint 
Assembly (See 
Expansion Joint 

J::::~=+~~~ Details! 
Traffic 
Separator (Typ.J 

DETAIL AT EXPANSION JOINTS 
(Strip Seal Shown, 

Other Armored Joint Types Similar) 

Poured Joint with 
Backer Rod Expansion 
Joint (See Expansion 
Joint Details)---~ 

~~=€¥~ 

Traffic 
Separator (Typ.J 

DETAIL AT POURED JOINT WITH 
BACKER ROD EXPANSION JOINTS 

LONGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

(Bridge Deck Shown, Approach Slab Similar) 

REINFORCING STEEL OPTION B <NOT PERMITTED ============ 
ON BRIDGE DECKS WITH PRESTRESSING STEEU 

Note: 
See Structures Plans, Superstructure Sheets for actual 
dimensions and joint orientation. Treatment of separators 
on straight bridges shown. For treatment of separators 
on skewed bridges see Index No. 490. 

BRIDGE INSTALLATIONS - TYPE "E" CURB 
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2" 

# Bars 4A (Typ.) 

4 1-0 11
, 6'-0 11

, or 8 1-6 11 

2" 

1!:2 11 

Cover Construction R = 2 11 

(Typ.J Min. (Typ.J Joint 

Bridge Deck or 
Approach Slab 

Riding Surface 

Bars 4B @ 111 -6 11 O.C. (Max.J (Typ.J 

Bars 4E © 111 -6 11 O.C. (Max.)## 

TYPICAL SECTION THRU TRAFFIC SEPARATOR 
(Bridge Deck Shown, Approach Slab Similar) 

Bridge Deck or 
Approach Slab 

4'-0 11
, 6'-0 11

, or 8'-6" 

2" lY:z" Cover Construction 
Min. (Typ.) Joint 

R = 2 11 

(Typ.J 

Riding 
Surface 

Bars 4C @ 1 1-6 11 

O.C. (Max.J 
Bars 4A (Typ.) # 

Bars 4D eJ 1'-6" O.C. (Max.! rTyp.! 

TYPICAL SECTION THRU TRAFFIC SEPARATOR 
(Bridge Deck Shown, Approach Slab Similar) 

# For 4'-0" width 
For 6'-0 11 width 
For 8'-6 11 width 

Bars 4A @ 3 equal spaces (continuous). 

2'-0" R, 3'-0 11 R, or 4 1-3 11 R 

2 11 1'-10 11
, 2'-10 11

, or 4'-1 11 Bars 4A 

R = 2 11 4E (Typ.J 

~~f=====f~--------""t--j-""1--construction 
~ ~t 

Bridge Deck or 
Approach Slab 

Field bend and cut 
rebar as required 
to maintain cover 

Bars 4B (Typ.J 

LONGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

(Bridge Deck Shown, Approach Slab Similar) 

REINFORCING STEEL OPTION A ========= 

Traffic 
Separator (Typ.J 

Expansion Joint 
Assembly (See 
Expansion Joint 
Details) 

Poured Joint with 
Backer Rod Expansion 
Joint (See Expansion 
Joint Details) 

Bars 4A @ 5 equal spaces (continuous). 
Bars 4A @ 7 equal spaces (continuous). 

## At the Contractor's option 
a one piece bar may be 
substituted for Bars 4B 
and 4E. 

J< Pitch: 

1/4" For 4'-0 11 Separator 
!:2 11 For 6 1-0 11 Separator 
}4 11 For 8'-6 11 Separator 

. 

· \...._ Traffic 
Separator (Typ.J 

DETAIL AT EXPANSION JOINTS 
(Strip Seal Shawn, 

DETAIL AT POURED JOINT WITH 
BACKER ROD EXPANSION JOINTS 

Other Armored Joint Types Similar J 

2'-0 11 R, 3'-0 11 R, or 4'-3 11 R 

2 11 1'-10 11
, 2 1-10 11

, or 4'-1 11 Bars 4A 

R = 2 11 4C (Typ.! 

~_;f=====F~--------'+-t-""1-- Construction 
~ ~~t 

Bridge Deck or 
Approach Slab 

Field bend and cut 
rebar as required 
to maintain cover 

Bars 40 (Typ.! 

LONGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

(Bridge Deck Shown, Approach Slab Similar) 

REINFORCING STEEL OPTION B (NOT PERMITTED============ 
ON BRIDGE DECKS WITH PRESTRESSING STEEU 

Note: 
See Structures Plans, Superstructure Sheets 
for actual dimensions and joint orientation . 
Treatment of separators on straight bridges 
shown. For treatment of separators on skewed 
bridges see Index No. 490. 

BRIDGE INSTALLATIONS - TYPE "F" CURB 
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CONVENTIONAL REINFORCING 
STEEL BENDING DIAGRAMS 

Bars 4E See Note 

Bars 4A Length as required 

Bars 4A & 4E Bar 4B 

Note: 
Length of Bars 4E is 2'-5" for 4 1-0 11 Separator. 
Length of Bars 4E IS 4'-5 11 for 6 1-0" Separator. 
Length of Bors 4E is 6 1-11 11 for 8 1-6 11 Separator. 

REINFORCING STEEL OPTION A 

Bars 4C See Note 

Bars 4A Length as required 

Bars 4A & 4C Bar 4D 

Note: 
Length of Bors 4C IS 2'-4!/z" for 4'-0" Separator. 
Length of Bars 4C is 4'-4!/z" for 6'-0" Separator. 
Length of Bars 4C is 6'-10!/z" for 8'-6" Separator. 

REINFORCING STEEL OPTION B 

REINFORCING STEEL NOTES1 

1. All dimensions are out to out. 
2. The 8 11 vertical dimension shown for Bars 48 and 40 

are based on a slab Bf/2" thick or greater without a 
wearing surface. If slab thickness is less than B!/z", 
decrease this dimension by an amount equal to the 
difference In thickness. If a wearing surface is to 
be provided, increase this dimension by an amount 
equal to the wearing surface thickness. 

ALTERNATE REINFORCING STEEL 
DETAILS <WELDED WIRE REINFORCEMENTJ 

OPTION A : Use Welded Wire Reinforcement 3 x 4 - W5.0 x W6.7 
as required by plans in place of Bars 4A, 4B and 4E. 
Bend the Welded Wire Reinforcement to the dimensions 
of Bar 4B shown in the Bending Diagram for Reinforcing 
Steel Option A. 

OPTION B : Use Welded Wire Reinforcement 3 x 4 - W5.0 x W6. 7 
as required by plans in place of Bors 4A and 4C shown 
in Reinforcing Steel Option B. 

Note: Welded Wire Reinforcement shall conform to ASTM A185. 

W5.0 (Lap Splice Each 1'-0" Min. 

Longitudinal Wire) ~ Lop 
~.~ ---...'i----~-------

W5. 0 ~ I<--- W5.0 

~:=t:=t:=i~j~~l=t:l- W6.7 ( Typ. ! 

I 

I I 4" (Typ.J 

SPLICE DETAIL 
<Between WWR 3 x 4 - W5.0 x W6.7 Sections) 

DRAINAGE JOINT DETAIL 
FOR 5" OPENING OR LESS 

See Structures Plans, Superstructure Sheets for location(s) 
of drainage joints. Locations for drainage joints shall be 
limited to the constant width section of separator. 

NOTES1 
CONCRETE: See General Notes in Structures Plans. 
REINFORCING STEEL: Reinforcing Steelshallbe ASTM A615 Grade 60. 
PAYMENT: Separators having widths of 4 1-0 11

, 6 1-0 11
, and 8 1-6 11 shall 

be paid under the contract unit price for Traffic Separator Concrete 
(Type II or VJ ( __ 'Wide), LF. Separators having widths other 
than 4'-0 11

, 6'-0 11
, or 8'-6" shall be detailed in the plans as special 

separators and paid under the contract unit price for Traffic Separator 
Concrete (Special), S. Y. 

TRAFFIC SEPARATOR CONSTRUCTION: The Contractor may construct 
the separator by the use of stationary removable forms or by the 
use of slip forms without altering the separator dimensions shown. 

Y2" V-GROOVES: For a/I separators provide Yz" V-Grooves at 30'-0" 
centers (max.) equally spaced between expansion joints, and/or 
drainage joints. 

BRIDGE INSTALLATIONS - TYPE "E" AND "F" CURBS 

ESTIMATED TRAFFIC SEPARATOR QUANTITIES 

CONCRETE1 
CONSTANT WIDTH OF SEPARATOR1 

TYPE 11£11 
4'-0" Width ~ 0.056 CY per Ft. 
6'-0" Width ~ 0.089 CY per Ft 
8'-6" Width ~ 0.132 CY per Ft 

NOSE1 
TYPE "E" 

4'-0" Width ~ 0.080 CY 
6'-0" Width ~ 0.193 CY 
8'-6" Width ~ 0.403 CY 

REINFORCING STEEL1 

-

-

-

TYPE "F" 
0.072 CY per Ft. 
0.112 CY per Ft. 
0.164 CY per Ft. 

TYPE "F" 
0.109 CY 

0.257 CY 
0.536 CY 

(A!fquantities are based on an BY2 11 slab.) 
OPTION Ai 
4'-0" Width -
6'-0" Width -
B'-6" Width -

OPTION 81 
4'-0" Width -
6'-0" Width -
8'-6" Width -

6.37 Lbs. per Ft. 
8.60 Lbs. per Ft. 
11.05 Lbs. per Ft. 

4. 77 Lbs. per Ft. 
7.00 Lbs. per Ft. 
9.45 Lbs. per Ft. 

Hole diameter to meet 
adhesive bonding material 
system manufacturer's 
requirements ------~/ 

DOWEL DETAIL 

Dowel Notes: 

40 

1. Shift Dowel Holes to clear if existing reinforcement 
is encountered. 

2. Provide and install an adhesive bonding material 
system in accordance with Sections 416 and 937 
of the Specifications. 
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_J 

Return 

Low Elev. Low Elev. 

_J 

Note: 
Proffle grades should be establfshed that wfll al/(N( fnlets to be located outside the return whenever proctfcol. Inlets 
should be located to Cl'lold conflict with pedestrian movement. Special core must be exercised to prevent confllct with 
public sidewalk curb romps for the disabled. For information on public sidewalk curb romps refer to Index No. 304. 

SHOWING LDCA TION OF INLETS ON RETURN 

TYPICAL RilURN PROFILES 
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**Lower landing not required at dn"veways. parking lots. or 
other areas with pavement crass-slopes less than 2% r 0.02 J. 

"'<'=~Back Of Sldewalk 
Alignment Variations 

See Note Below 

Note: 

2' A/in. Full 
Height Curb 

When crosswalk markings are required, ramp runs must fall 
within crosswalk limits and where proof/cal, be paraffel with 
the projected crosswalk alignment. The bottom of the ramp 
beyond the curb line shall have a clear space 48" mlnimum 
within the markings of a marked crosswalk. ff no crosswalk 
markings are present, the bottom of the ramp beyond the curb 
ramp shall have a clear space 48" minimum outside active traffic 
lanes. 

13 Crosswalk widths and configuration vary; must conform to 
Index No. fl344 and fl346. 

w 
A/ax. 

-----c~For BACK OF SIDEWALK CURB 
OR BUFFER TRANSITIONS 
And For RAUP AND SIDEWALK 
CURB OPTIONS See Sheet 4. 

Note: A portion of one or both ramps may 
extend outside the return. 

Utiflty Strip 

Omit Joints On 
Curb Ramps 

Turnout Or 
Side Street 

UNEAR SIDEWALK RAMPS 

TYPICAL PLACEMENT OF PUBUC SIDEWALK CURB RAMPS AT CURBED RETURNS 

GENERAL NOTES 
I. Pub/lo sidewalk curb ramps shaff be constructed In the pub/lo right of way at locations 

that wlll provide continuous unobstructed pedestrian olroulaflon paths to pedestrian areas, 
elements and facllltles In the pub/lo right of way and to aooesslble pedestrian routes on 
adjacent sites. curbed facllltles with sidewalks and those without sidewalks are to have 
curb ramps constructed at all street intersections and at turnouts that have curbed returns. 
Partial curb returns shaff extend to the limit prescribed tJy Index No. 515 to aooommodate 
curb ramps. Ramps constructed at locations without sidewalks shaff have a landing 
constructed at the fop of each ramp, see Sheet 5. 

2. The location and orientation of curb ramps shall be as shown in the plans. 

3. Curb ramp running slopes at unrestrained sites shall not be steeper than I : 12 and cross 
slope shall be 0.02 or flatter. Transition slopes shall not be steeper than I: 12. 

When altering existing pedestrian facUlties where existing site development precludes 
the aooommadatlan of a raf!lp slope af I: 12, a running slope between I: 12 and I: 10 ls 
permitted for a rise of 6u maximum and a running slope of between I: IO and I: 8 ls 
permitted for a rise of 3u maximum. Where comp/lance with the requirements for cross 
slope cannot be fully met, the minimum feasible cross slope shall be provided. 

Ramp running slope Is not required to exceed 8' In length, except at sites where the plans 
specify a greater length. 

4. If a curb ramp is located where pedestrians must walk across the ramp, then the walk shall 
have transition slopes to the ramp; the maximum slope of the transitions shall be I: 12. 
Ramps with curb returns may be used at locations where other improvements provide guidance 
away from that portion of curb perpendicular to the sidewalk1 improvements for guidance are 
not requlred at curb ramps for llnear pedestrlan traffic. 

5. Curb ramp detectable warning surfaces shall extend the full width of the ramp and 24u from 
the back of curb. Detectable warnlng surfaces shall be constructed in accordance with 
Specification 5Z1. See Sheet 6 of 6 for detectable warning layouts. Transition slopes are not 
to have detectable warnings. 

6. Where a curb ramp ls constructed within existing rurb, curb and gutter and/or sidewalk, 
the existing curb or curb and gutter shall be removed to the nearest joint beyond the 
curb transitions or to the extent that no remaining section of curb or rurb and gutter Is 
less than 5' long. The existing sidewalk shall be removed to the nearest joint beyond the 
transition slope or walk around or to the extent that no remaining section of sidewalk ls 
less than 5' long. For details of Concrete Sidewalk See Index 310. 

7. Alpha-numeric identifications are for reference f plans, permits, etc. J. 

8. Public sidewalk curb ramps are to be paid for as follows: 
Ramps, reconstructed sidewalks, walk around sidewalks, sidewalk landings and sidewalk 
curbs are to be paid for under the contract unit prloe for Sldewalk Concrete, f _ u Thick), 
SY. Curb transitions and reconstructed curbs are to be paid for under the contract 
unit price for the parent curb. i.e .• Curb Cone., f Type _ J, LF or Curb and Gutter Cone •• 
(Type _ ), LF. 

When a separate pay item for the removal and disposal of existing curb, curb and gutter, 
and/or sidewalk is not provided in the plans, the cost of removal and disposal of these 
features shall be Included In the contract unit price for new curb, curb and gutter and/or 
sidewalk respectively. 

9. Aooeptanoe Criteria for Detectable Warnings: 
<a J The ramp detectable warning surface shall be complete and uniform In color and texture 
< bJ 90% of the Individual truncated domes must comply with the design criteria 
< o J There may be no more than 4 non -complying domes In any one square foot of surface 
< d J No two adjacent domes may be non-compliant 
< e J Surface may not deviate more than o.1on from a true plane 

10. All sidewalk surfaces, ramp surfaces, and landings with a cross slope shown in this Index 
to be 0.02 shall be 0.02 maximum. All ramp surfaces and ramp transition slopes with a slape 
shown in this Index to be 1:12 shall be 1:12 maximum. 
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Asphalt Pavement 

Vories ( l2.'-6i
11 

Shown J 
2.' Detectable Warning ~i-------------------'"1 

14" When Located Along 
Type 'F' Curb And Gutter 

Pavement Rellef 
See Detail Below 

l'-2." 

2' 
Landing 

~* .02 
I 

Ramp Varles f7'-4 111Std. J 

I 

f Not Required To 
Exceed 8' In Length J 

4'fMln.J 
Landlng 

SECTION THRaJGH RAMP RUN ANO LANDINGS WffH 
UPPER LANDING AT NORMAL SJDEWALX ELEVATION 

* For BACK OF SIDEWALK CURB OR BUFFER TRANSITION And For 
RAMP AND SIDEWALK CURB OPTIONS See Sheet 4. 

Final Rolled Surface ~ 

Vorles J Vories 
flB"Uax~ \ 

~Id~ (Romp= 

''" =:> t::=::::J 

* Ramp Widths For Curb Ramps CR /,CR 2., CR 6, CR 7, And CR B Moy Be 
Reduced To 3' Min. In Restricted Conditions When Approved By The Englneer. 

**Lower landing not required at dri"veways, parking lots, or 
other areas with pavement cross-slopes less than 2..% f 0.02. ). 

Relieved Pavement 

Remove Elevated Pavement By Spading And Rolling; 
Smooth Milling, or, Grinding 

SECTION 

PAVEMENT RELJEF AT UP OF CURB 

DIMENSIONAL FEATURES FOR PUBUC SIDEWALK CURB RAMPS WHERE 
RAMP AND LANDING DEPTH ARE NOT RESTRICTED BY RIGHT OF WAY 
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Varies ( 9' -1/u Shown J 

Ramp Varles 
1 2' (5'-llNSfd.} 

I 

Landing (Not Required To I ·** Exceed 8 1 In Length J 
•fr-i 

Flat t:::::!:J: I : 12 0.02 

4'(Uln. J 
Landing 

0.02 

SECTION THROOGH RAMP RI.JN AND LANDINGS WITH 
UPPER LANDING AT NORMAL SIOEWALIC ELEVATION 

* Ramp Wldfhs For Curb Ramps CR 10, CR II, CR 15, CR 16, And CR fl May Be 
Reduced To 3' Min. In Restricted Condltfons When Approved By The Englneer. 

**Lower landing not required at dn"veways, parking lots, or 
other areas with pavement cross-slopes less than 2% r 0.02 J. 

* For BACK OF SIDEWALK CURB OR BUFFER TRANSITION And For RAMP AND SIDEWALK CURB OPTIONS See Sheet 4. 

OlllENSIONAL FEATURES FOR PUBUC SIDEWALK CURB RAJ/PS WHERE 
RAllP AND LANDING DEPTH ARE RESTRICTED BY RIGHT OF WAY 
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Ramp And Sidewalk Cur. ,,_ .,, 

\__2.' Landing** 

@ 

Romp And Sfdewalk Curb 

Sidewalk 

I 

I 
I 

I 

2.1 Landing** 

Ramp And Sidewalk Curb ,,_ .,, 

\__ 2.' Landing** 

@ 
S'Uin. 

Sidewalk Curb 
f Where Necessary) 

I : 12. f Not Required 
To Exceed B' 

( In Length J 

• 
) I d2 

~J ,_ ___ _ 

~ Crosswalk width and configuration vary; must conform to 
Index No. f7344 and f7346. 

PLAN 

Landing 

Rdw. Povt 2' ~ 6 11 Sidewalk Curb 
I ( Where Necessary) 

==c==!F ~ 

SECTION AA 
DlllENS/ONAL FEATURES FOR PUBUC SIDEWALK a/RB RAMPS FOR UNEAR PEDESTRIAN TRAFFIC @ 

6" 

H "~ 

{ 
H f Varies) 

0.02. Ramp, Sidewalk Or Landing 
H (Vories) 

0.02 Romp, Sldewolk Or Landing 

MONOLJTHIC CAST CURB SEPARATELY CAST CURB 

RAMP ANO SIDEWALK a/RB OPTIONS 

6" x H Uonollthlc or 
6" x 12 11 Separate 
Sidewalk Curb 

DlllENS/ONAL FEATURES FOR 
PUBUC SIDEWALK aJ/18/NED CXJRNER 

RAMPS UNDER <XJNDIT/ONS OF INFEAS/BIUTY 

"'k Romp Widths For Curb Ramps CR 2.0, CR 21, CR 22, CR 2.4, and CR 25 Uoy Be 
Reduced To 3' Uln. In Restricted Condltlons When Approved By The Engineer. 

**Lower landing not required of dn"vewoys, parking lots, or 
other areas with pavement cross-slopes less than 2% f 0.02 ). 

Construct Sldewolk Curb In Absence Of Adequate Buffer, Ualntalnoble Surface 
Contour, AOOfing Structure, Or When Called For In The Plans Or Standards 
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Ramp And Sidewalk Cur. ,,_ .,, 

\...21 Landing** 

@ 

Romp And Sfdewalk Curb 

Sidewalk 

I 

I 
I 

I 

2 1 Landing** 

Ramp And Sidewalk Curb ,,_ .,, 

\_ 2' Landing** 

@ 
S'Min. 

Sidewalk Curb 
(Where Necessary) 

I : 12 (Nat Required 
To Exceed B' 

( In Length J 

• 
) I d2 

~J ,_ ___ _ 

~ Crosswalk width ond configurotion vary; must conform to 
Index No. f7344 ond f7346. 

PLAN 

Landing 

Rdw. Povt 2' ~ 6" Sidewalk Curb 
I ( Where Necessary) 

==c==!F ~ 

SECTION AA 
DlllENS/ONAL FEATURES FOR PUBUC SIDEWALK a/RB RAMPS FOR UNEAR PEDESTRIAN TRAFFIC @ 

6" 

H "~ 
H (Vories) 

0.02 Romp, Sldewolk Or Landlng { 
H ( Vorles) 

0.02 Romp, Sidewalk Or Londlng 

MONOLJTHIC CAST CVRB SEPARATELY CAST CVRB 

RAMP ANO SIDEWALK a/RB OPTIONS 

6" x H Monollthlc or 
6" x 12" Separate 
Sidewalk Curb 

DlllENS/ONAL FEATURES FOR 
PUBUC SIDEWALK aJ/18/NED aJRNER 

RAMPS UNDER <XJNDIT/ONS OF INFEAS/BIUTY 

"'k Romp Wldfhs For Curb Romps CR 2.0, CR 21, CR 22, CR 24, and CR 25 Moy Be 
Reduced To 3' Min. In Restricted Condlt!ons When Approved By The Engineer. 

**Lower landing not required at dn'"veways, parking lots, or 
other oreos with pavement cross-slopes less than 2% ( 0.02 ). 

Construct Sldewalk Curb In Absence Of Adequate Buffer, Maintainable Surface 
Contour, AOOfing Structure, Or When Called For In The Plans Or Standards 
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5' Refuge With Maximum Slope Of 0.02 Must 
Be Provlded When Slopes Of 0.05 Or Flatter 
And 5' In Length Are Not Avoflable On Crosswalk; 
The Refuge Can Be Constructed At Any Locaflon r I; Median 
Within The Crosswalk; Or, A 5' x 5' Concrete 

1 

Londlng With Maximum Slope Of 0.02 Can Br±l• I 
Constructed Adjacent To The Crosswalk. 

cross Walk I Slope Vories 

Curb Transition 
(On Existing Facllftles Remove And 
Reconstruct Curb Or Curb And Gutter J C --, 
For Payment See General Note 8. ~ I 

1 

2' Curb Tronsltlon ~~ 

I\ I 

5' Concrete 
Sidewalk~ 

--

5' Concrete 
Sldewalk~~ 

~ 

'-..Median 

(Concrete Sldewolk,4")~ L (0.02 Std-1 (,(21/ax.! 

Roadway Pavement~ ~ 1 --:,--L.f.~-.J;t={?---r--

S/opes Sha(( lnferseaf Al CenferUne O;l/edlan = 7] 
0.02. Rote When The Edge Of Pavement Elevations Are Curb Tronsftlon <Curb & 
Equal. The Slopes May Intersect Off The Centerffne For Gutter Type E Shown) 
Variable Edge Of PCNement Elevations Or To Accommodate 

'-1/ed;an~i~j l ,,_ 
Curb Types A Or B Or 
Curb & Gutter Type E ~ 
(Curb And Gutter ~ 

Type E Shown) =="';:, ===:::J::r::::t::=t::r::===== 

--" lj lf==;:Curb Types A Or B Or Curb & Gutter Type E 
(Curb And Gutter 
Type E Shown ) 

====I=:::'.. 
Other Construction In The Median; However, Slopes Sholl 

c-1 
PLAN 

c-1 Not Be Steeper Than I : 12. 

SECTION CC 
PLAN - <ALTERNATE DETAIL} 

MEDIAN CROSSWALKS 

6' 

,, //Concrete LJJndlng _/ L _0.02 I/ax. Slope 

/ 

~ Other Options As Shown In The Plans 

" " " / 
/ 

/ 

" / " / / 
/ 

/ 

LANDINGS FOR RAMPS WffHIN PUBUC RIGHT OF WAY CONSTRUCTED AT IJJCAT/ONS 
WHERE FUTURE SIDEWALKS ARE PWJPOSED, WHERE STABtE SURFACES OTHER THAN 
SIDEWALKS ARE PART OF A aJNT/NUaJS PASSNE OR WHERE A aJRB FALLS AlJJNG 
THE C/RaJLAT/ON PATH TO PEDESTRIAN RaJTES ON ADJACENT SITES 
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5' Concrete 
Sidewalk 

Median 

PLAN 

5' 

,./_'_· --,/ 

L~ 

PICTORIAL VIEWS 

On Ramps That Are Perpendicular With The 
Curb Line, The Dome Pattern Shall Be In-Line 
Wfth The Direction Of Travel. On Ramps 
Intersecting Curbs On A Radius, The Dome 

:5 2" 

Edge of Detectab1en 
Warning 1 

l.6 11 Mfn. 
2.4" Max. 

1 

~ Pattern Shall Be In-Line With The Direction r \ Of Travel Ta The Extent Praotloal. 

~~r---. . 
<o .. 
....:: t\i -

' ' 

--Eb cb 
----E) 0 

----E) 0 

0 0 

0.9" Min. 

cb l o 11 0.2· ± 0.02· 

Q \} 
6 

Truncated Oome ~ 

4 
lnfegrol Oome 

0 0 

0 0 

1 
The top width of the dome shall be a minimum of 50% 
and a maximum of 65% of the base diameter. 

Tlf/NCA TEO IJ()ME 

Base-to-base spacing shall be 0.65" minimum between domes. 

6' 

PLAN VIEW 

All Sidewalk Curb Ramps Shall Have Detectable Warning Surfaces That Extend The Full Width 
Of The Ramp And In The Direction Of Travel 24 Inches ( 610 mm) From The Back Of Curb. 

CURB RAMP DETECTABLE WARNING DETAIL 

PLAN 

Sidewalk Curb 
(Where Necessary J 

Utility Strip 

TYPICAL PLACEMENT OF DETECTABLE WARNING ON CURB RAMPS 
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Note: 

I 2" u;n I / Metal 
P/a;n Steel Dawe/ Bar~ · I I 

:c_p I if~·~ P~ncture And Push Down _/ ,; Mmped 

2" u;n. I I / P/asnc 
Plain Steel Dowel Bar~ ,I 

"1:::~~---t===J-:;=I"] 1[/D 
-J On Both Sides 

Bar Stop 7 
llETAL OR PLASTIC CAPS FOR DOWEL BARS 

L 
2 

L 

12." 

Preformed Joint Filler (Punch Clean Holes -J/ 
Greater Than Bar Diameter J 
Plain Steel Dowel Bar (Coat And Wbrioote In 
Accordance With Section 350 Of The Std. Specs. J 

--'-~-Met/ Or Plastic Cap 
Sheet Metal Bottom Strip In Accordance With 
Seotlon 931 Of The Standard Speclflcotlons 

Expansion joints ta be placed an approaches to bridges, at street 
intersections and other locations indicated in detail plans. 

TRANSVERSE EXPANSION JOINT 

L 

L 

I 
Plai"n Steel Dowel Bar (Coat And 
Lubricate In Accordance With 
Section 350 qr The Std. Specs. ) 

Bl/TT CONSTRIJCT/ON JOINT TO BE USED 
AT DISCONTINUANCES OF WORK 

L 

Plain Steel Dowel Bar (Coat And 
Lubricate In Accordance Wlfh 

Plai"n Steel Dowel Bar (Coat And 
Lubricate In Accordance With 
Section 350 Of The Std. Specs. ) 

f /n;t;a/ Cuf( Jpth i to :I D ! 
Section 350 Of The Std. Specs. ) 

Parting Strip ( i H Max. Thickness J 
<Depth i to fDJ 

Anticipated Break 
<>IOJ 

I 

TRANSVERSE CONTRACT/ON JOINT, VIBRO CAST METHOD TRANSVERSE CONTRACT/ON JOINT, SAWED METHOD 

12' 12" 12' 12" 12" 

- --0---- - --0---- - --0--- c:i ~ 
' I I I c:i~ 

Plaln Steel Dowel Bars 

Sheet Metal Bottom Strip For Expansion Joints Only 

3" to 911 

12' 12" 12" 

--9---

Bend Up Agafnst End Of 7 
Pavement After Forms 
Are Removed 

DOWEL BAR LAYWT 

DITllEIS I LEllSTH Ill" I 
Pavement Thickness 

Diameter 
"D' 

6 11 -6-j" • 7"-Bj" I" 

9 11 -IOl" I~ II 

:i!lf" I! II 

TRANSVERSE JOINTS ARE TO BE SPACED AT A MAXIMUM OF 15'. DOWELS ARE REQUIRED AT ALL TRANSVERSE JOINTS UNLESS OTHERWISE NOTED IN PLANS. 

TRANSVERSE JOINTS 

<> 
I 

"'1"'T 

<> 

"''1 
I 

Top Of Pavement ·-,. 
Steel Tie Bar-,.. 

,,_ TIE BAR Sl'Aali8 

Distance To Closest Free Edge 
Pavement 12' 24' 
Thi"ckness 

#4 Bars #5 Bars #4 Bars # 5 Bars "D' 
Length 25 11 Length 30" Length 25" Length 30" 

6' 24" 38" 24" 38" 

7' 24" 38" 22" 35" 

8' 24" 38" 19" 31" 
9• 24" 38" 17" 27" 

IO' 24" 38" 15" 24' 
II" 24" 38" 14" 22" 

12' 24" 38" 13" 20" 
13" 24" 38" 12" 19' 
14" 22' 35• II" 17" 

15" 21' 33" IO' 16' 

Tie bars are deformed #4 or *5 relnforcing steel bars meeting the 
requirements of Section 931 of the Standard Specifications. 

When the distance to the closest free edge exceeds 24', provide a standard 
load transfer tied Joint with #4 bars at 24" or #5 bars at 38" spacfng. 

L 

i---------~t~-----1-_,1 Apprax. 3" 

I 

I I 

Approved Tie Bar Support~ c:i1(\Jl 

Note: Tie bar spacing shall not exceed 24" at these Joints. 

l.JJNGITIJDINAL 8IJTT CONSTRUCT/ON JOINT 

L 
2 

T, Of P avemen ----...._ ap 

Steel Tle Bar~ 

V----- Approved Tie Bar Support 

L 

I Approx. 3" 

r/nitia/ .fr: Saw Cut O~~ Max. 
Formed Groove (Depth~ to j D) I I 

~ Antlcipated Break c:i1(\{ 

Note: Slabs poured slmultaneously. Tie bars may be Inserted In the plastic concrete l:1y means approved by the Engineer. 

UJN6/TIJDINAL LANE-TIE JOINT 

UJNGITUDINAL JOINTS 

Note: For joint seal dimensions see Sheet 2. 
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ri Saw Cut Or Formed Joint 

-..--'--i 

J_N j_H 
• to 4 

Existing Joint Or Crack 

Joint Sealant Material To Be 
As Specified In The Plans 

~ Tape Bond Breaker 
(w+ {') 

r to 
,. 
• 

, r Saw Cut Or Formed Joint H f' Min., -llH Max. 

-----'-~ ,_,., 
" 
~ 

Saw Cut Or Parting Strip 
-J to ~ D ( D "Cone. Pavt. Thlck. ) 
Not Required For Construction Jolnts. 

&u Preformed Elastomerlc 
Compression Seal 

Backer Rod Placement Depth 
Joint Depth 

Saw Cut Or Porting Strip 
:f to f D ( D "Cone. Pavt. Thick. J 

Not Required For Construction Joints 
Or Existing Joints Or Crocks. 

Joint Sealant Material To Be 
As Specified In The Plans 

~!!"- Bocker Rod Bond Breaker 

Note: Dimension w will be shown In the plans or 
established by the Engineer based on field 
condltions. Dlmenslon d wUI be constructed 
so that the shape factor f has a maximum 
value of 2.0 and a minimum value of 1.0. 

FOR NEW PROJECTS FOR NEW AND REHABIUTATION PROJECTS 

PREFORMED EL.ASTOi/ERiC COMPRESSKJN SEAL BACKER ROD BONO BREAKER 

FOR REHABIUTATION PROJECTS 

TAPE BONO BREAKER 

CONCRETE-CONCRETE JOINTS 

~H to f' 

d " w " ;H Unless Specified Otherwi"se In The Plans 

~Saw Cut Joint 

I ,..----- Asphalt Shoulder Pavement 

.-__Jolnt Sealant Moterlol To Be 
As Specified In The Plans 

Backer Rod Bond Breaker 

BACKER ROD BONO BREAKER 

Concrete Pavement 

FOR NEW AND REHABIUTATION PROJECTS: 

d = w = iH Unless Specified Otherwise In The Plans 

w ~Saw Cut Joint 

fto r ii 
I ,,----- Aspha/f Shoulder P(flfemenf 

,____ Joint Sealant Material To Be 
_!__1 __ ..__ol As Speclfled In The Plans 

TAPE BONO BREAKER 

Tope Bond Breaker 
(W+~H) 

EITHER TAPE OR BACKER ROD BOND BREAKER REQUIRED: 

JOINT 

SHOUWER MUST BE REPAIRED IF PROPER JOINT SHAPE 
CAN NOT BE ATTA/NED 

CONCRETE-ASPHALT SHOULDER JOINTS 

SEAL DIMENSIONS 
2008 FOOT Design Standards 

BACKER ROD BONO BREAKER 
<CONCRETE-CONCRETE JOINTS J 

JOINT DIMENSIONS <INCHES) 
SEALANT U/NIUUU BACKER ROD 

JOINT BEAD IBACKER ROD JOINT PLACEMENT 
WIDTH THICKNESS DIAMETER DEPTH DEPTH 

i i i I L 

' i i fr If I • 
fr i i If I • 
i i 

, 
1fr i • 

" i I Ti i 
i L I~ Ti ' m ,.-
I fr 1t 2 

, 
• 

>/ I I~ + 2+ i • 
Unless otherwise Indicated on the plans the Joint width 
far new construcflon will be -JN 
/H for all other joints. 

for construcflon joints. 

For rehabilitalon projects the Joint wldth wlll be shown 
on the plans or established by the Engineer based on 
field conditions. 
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l..- Inside Face Of Slip Form 
6 11 B" 

Gu;de Bar Fastened To Form _d_ µ· ~ _l_ ~ ~ ~•! 

-~,_,,,_-rr ~~ ,~ 
Plastic Insert 

NOTE: After the concrete has set to the extent that the 
Keyway will retain its shape, the hex bolt and 
pfastfc Insert shall be removed. The remofnlng 
porffon of the hook bolt assembly shall be Installed 
immediately prior to placing of concrete in the 
adjacent lone. 

Anchor bolts shall be Grade C In accordance with ASTU A 301. 

Threaded sleeves shall develop the full strength of the bolt and meet the 
material and thread requirements of ASTU A 563. 

ALTERNATE KEYWAY AND HOOK BOLT 

KEYED JOINT 

STEEL HOOK BOLT ASSEMBLY 

TranSlferse Doweled 
Contraction Joints 

Untied Keyed Joint 

Tied Longitudinal 
Joints 

Tied Longftudlnol Joints 
TranSlferse Doweled 
Expansion Joint 

1--A;c_--"' TranSlferse Doweled 
Contraction Joint 

Unffed Keyed Joint 

JOINT LAYOOT AT THRIJ INTERSECTION JOINT LAYOOT AT •r INTERSECTIONS 

NOTES 

I. Longitudinal joints will not be required for single lone pavement 14' or less in width. 
For entrance and exlt ramp Joint details, see Sheet 4 of 4. 

2. Arrangement of longltudlnol joints ore to be as directed by the Engineer. 

3. All manholes, meter boxes and other pro}ectlons into the pavement shall be boxed-in with 
/" preformed expansion Joint moterlol. 

JOINT ARRANGEMENT 

12" 12 11 

Spacer ' rA Bors~ Spacer Bors~ 12" 
rA 

\ 
~ 

~ ~ 

B B 

F 

T;e I"---
F 

_j B B 

L Tie Wire _j 
Joint Fiiier 

L 

Expanslon Cop 

TOP VIEW 

SECTION BB 
SECTIOll BB 

Join~!-

SECTIOll AA 

CONTRACT/ON ASSEMBLY EXPANSION ASSEMBLY 

Nofe, 
Proprietary contraction and expansion assemblies may be used. 
Products shall be introduced to the State Construction Office in 
accordance with section (CJ of the Product Evaluation Procedure. 
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L lfudl IJlt / ong no on CtfJf( /1 on roe ion oin Typ. 

I 
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= 
= ~j 

/• 
1---- = .s-~ 

= " ;., 

~ --t---t---t---j 

;., 

'- PCC Gore Pavt. - :~ C----- I t 
50:/ Taper 

~Longitudinal Jolnt fl Contraction Joint ( Typ. ) 

.s -I-= I ~---- = "' ;., ...... 2-THRU LANES WITH SINGLE LANE ENTRANCE RAMP 

= Auxiliary Lane 

' 

Contraction Joint < Typ. J 2.5:1 Taper Tronsftlon From 12' to 14' t 
Wide over 3 Slabs 

= l\! ,; ,; = 
"' "' = ;., ;., = l\! 

ore P 1- t t = "' 

ENTRANCE TAPER WITH AUXIUARY LANE 
L ltudl /Jlt n Joint r Typ. J ;; ong no on {I Contract lo 

- -~ 

"' = j ~ ----;., 
( 

T Rate Vories 1 
Auxllla;y Lane = .. ' ' / Longltudlnol Joint 

Transd1on From 14 to 12 Wide Over 3 Slabs 

ENTRANCE RAMP WITH ADDED LANE EXIT TAPER WITH AUXIUARY LANE 
C I ti J j on rac on olnt r Typ. J L ltudl /Jlt ong no on\ {Contraction Joint ( Typ. J 

...,/ . ---- = \ = ...,/ ----- = 
~ -~1 

- -
I 

~I 

~l 
- --

I 

,, 

= ~l = I = 
- ~ t PCC Gore Pavt.-

--- r 

\ 

-
n Mainline Pavt. I RomtJ P f 

Note: On single lane romps, longitudinal joint to be 
constructed along centerline of romp. 

v I av• 

2-THRU LANES WITH SINGLE LANE EXIT RAMP 

Ctf"J'f(TJ j on roe ion om yp. L 'fud' I J ' I ong1 ma Otn \ 

...,/ . ---- = = = 
= .~I = = 
= ~l = = 

-- ·, • - -

~ I PCC Gore Pavt. ' "' ~, Tronsitlon From 12' to 14' 

= ~ 
Wide Over 3 Slobs 

~ ;[ lt 

n Malnllne Pavt J R""'" p, 
v • '(], 'OVf. 

3-THRU LANES WITH AUXIUARY LANE AND 2-LANE EXIT RAMP 

JOINT LAYOUT AT ENTRANCE AND EXIT RAMP TERMINALS 
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30' i== 15' 

1 
Varies 

1 --+=---- - ----
Shoulder Pavement 

LI 
• Raaawa~ I 

- -_J 

f Expansion Joint6 

1_J 
I 

I- s:s;;;;;lab 5' Subs/ab 

I I' Expansion Joint• 

Construction Joint 
(Doweled J 

Skew Varies 
(See Approach 
Slab Detalls J 

Construction Joint 
r Doweled J 

Bridge 

""Expansion Joints Sholl Be Constructed Parallel To The Existing 
Transverse Povement Joints On Rehabilitation Projects, And Parallel 
To The Standard Transverse Pavement Joints Shown In The Plans 
For New Construction. 

I Approach Slab 

WITH RIGID SHOULDER PAVEMENT 

i'.'.1 Compression Seal _j_ 
f-~------~~---.T 

Concrete Pavt. ', 
""'"""="""=="""=¢"""=9 - -'

Sheet Metal Strf 

Subs/ab 

WITH GRASSED SHOULDER OR FLEXIBLE SHOULDER PAVEMENT 

PLAN 

For Joint Payment See General Note No. 3. 

I' Expansion Joint 

Compression Seal 

To Bridge Cone. Pavt. I Cone. Pavt. 
l--.---::---::---'l--.U.....t:.--=sc.h_:•.:_•'-"-''-"-,1 _s_1r_:_1p,---1 o 

Barsc--. l • 
3" Cl. .----------. ------.--'- .,----------.-- -.----------..- ----.-1-------. O"! -----. 

1-- BarsD ~ Subs/ab 

Mark 
c 
0 

*class I Concrete 

5'-0" 

(Center About Expansion Joint J 

REINFORCING STEEL *Finish surface smooth. Cure 

Size Spac. 
5 6' 
5 6' 

No. Req. 
Varies 

10 

4Jfh. 
4'-6" 

W Minus 6 11 

SECTION AA 

EXPANSION JOINT 

with heavy coating of wax base 
whi"te pi"gmented curing compound. 
Apply second appl/catlon lmmedlately 
prior to placing pavement. 

3' 

~aOei~u--. 0 0 ., 
D 0 

3' 

3' 

OPTIONAL SEALS 

T 

Tool To i" Radius 
Or Grind i" Chamfer 

Concrete Pavement 
Note: lmmedlafe/y prior to placing the seal, the 

joint shall be thoroughly cleaned of all 
foreign material. Immediately after the seal 
is placed, sheet metal strip shall be bent up 
agai"nst the pavement edge. 

The sheet metal strip shall be a minimum 16 gage 
steel, 12u wide and shall be galvanized in 
accordance with ASTM A-526, Coaflng 
Designation G90. 

DETAIL SIKMINB SHEET llETAL snv 

Seal Djmension 
Plus~" 

Concrete Pavement 

Polych/oroprene Compression 
Seal Installed As Per Manufacturer's 
Specifications. 

Note: All contacting surfaces between the compression 
seal and concrete shall be thoroughly coated with 
a lubricant-adhesi"ve. 

JOINT DIMENSIONS 

aJl/f'RESSKJN SEAL DETAIL 

2008 FOOT Design Standards 

DESIGN NOTES 
I. For rehabilitation projects, the designer must indicate 

In the plans the number of slabs to be removed, the 
number of subs/abs to be constructed/reconstructed, 
and the looatlon of expansion joints. 

2. Pay quantity of expansi"on Joint to be calculated across 
pavement at right angles to the centerline of the 
roadway pavement. Shoulder pavement joint lncluded. 

GENERAL NOTES 
I. The centerline of roadway and the centerline of bridge do 

not necessarily coincide. Prior to the placement of the 
expansion ]oi"nt, the centerline of the roadway pavement 
shall be determined. 

2. For lnformatlon on other types of concrete pavement 
Joints see Index No. 305. 

3. Pay quantity for expansion joint is the length of joint to be 
constructed across the roadway and shoulder pavements, 
measured at ri"ght angles to the centerli"ne of the roadway. 

Payment for expansion joint shall be full compensation for 
joint constructlon, includi"ng rei"nforced concrete subs/ab, 
sheet metal strip and compression seal, but, not including 
roadway pavement reconstruction associated with Joint 
replacement or reconstruction. 

Expanslon Joint to be paid for under the contract unff 
price for Bridge Approach Expansion Joint, LF. 

Last 
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Ditch Width ( w J + 4' 

Replacement Structural Course & Friction Course 

Replacement Bose 

c::::;:;::~~~~rrn:::;:i== = = = 

0 
12' Vories 12' 

Ditch Width f w) 

FlEX/BlE PAVEMENT NOTES 

PAVEMENT RElllNAL AND REPLACEMENT 

Pavement shall be mechanically sowed. 

Stage #2 Backflll * 
See Notes Below 

Stage #/ Backfill * 
See Notes Below 

The replacement asphalt shall match the existing structural and friction courses for type and thickness. 

The new base materials shall be either of the some type and composition as the materials removed 
or of equal or greater structural adequacy f See Index No. 514 J. 

BACKFILL 

COMPACTED AND STABILIZED FILL OPTION 

Backfill material shall be placed In accordance with Sectlon 125 of the Standard Specifications. 

In Stage #I, construct compacted flll beneath the haunches of the pipe, using mechanlool tamps 
suitable for thi"s pUr{XJse. This compaction applies to the material placed beneath the haunches 
of the plpe and above any bedding. 

In Stage #2, construct compacted fill along the sides of the pipe and up to the bottom of the base, 
with the upper 12" rece1"ving Type B Stabilization. In lieu of Type B Stabilization, the Contractor 
may construct using Optional Bose Group 3. 

* FLOWABLE FILL OPTION 

If compaction oon not be achieved through normal mechanical methods then f/owoble fill may be used. 

Flowab/e fill ls to be placed ln accordance wlth Section 121 of the Speci"flcotions, as approved by the Engineer. 

Do not allow the utility being installed to float. If a method is provided to prevent flotation from ooourring, 
Stages #I and #2 con be combined, if approved by the Engineer. 

In Stage #J, place flowable fllf midway up on both sides of the utility. Allow to harden before 
placing Stage #2, 

In Stage #2, place flowoble fill to the bottom of the exi"sting base course. 

FLEXIBLE PAVEMENT CUT 

IO'Min. 10' Min. Monolithic Slob IO'Min. 

See Location 
Cr/terla In Utl/lty 
Accommodation Manual 

..__ - #g Stone Or Equivalent When Flowoble Fill Optlon Is Used 

Stage #2 Backfill * 

0 
Vorles 

RISID PAVEMENT NOTES 

PAVEi/ENT REJKAIAL AND REPl.ACEllENT 

See Notes Below 

Stage #I Backfill * 
See Notes Below 

High early strength cement concrete ( 3000 psi J meeting the requirements of Standard 
Speclflcotlon 346 shall be used for rlgld pavement replacement. 

Pavement shall be meohonico/ly sowed and restored to conform wlth existing pavement Joi"nts 
within 12 hours. f See Index No. 305) 

GRANULAR BACKFILL 

Any edgedrain system that is removed shall be replaced with the some type materials. 
Any edgedrain system that is damaged shall be repaired with methods approved by the 
Engineer. 

Fiii material shall be placed ln accordance wlth the Standard Speolflootlons. Fiii material 
shall be special select sou in accordance with Index No. 505. 

In Stage #I, construct compacted fill beneath the haunches of the plpe, usi"ng mechani"ool 
tamps suitable for this purpose. This compoofion applies to the material placed beneath 
the haunches of the pipe and above any bedding. 

In Stage #2, construct fl/I along the sides of the pipe and up to the bottom of replacement 
pavement. 

* FLOWABLE FILL OPTION 

If mechanlco/ compaction con not be achieved through normal mechanical methods then flowoble fUI may be used. 

Flowoble fUI is to be placed in accordance with Section 121 of the Specifications, as approved by the Engi"neer. 

Do not allow the utility being installed to float. If o method is provided to prevent flotation from occurring, 
Stages #I and #2 con be combined, if approved by the Engineer. 

In Stage #I, place flowob/e fl/I midway up on both sides of the utlllty. Allow to harden before 
placlng Stage #2. 

In Stage #2, place flowab/e fill to the bottom of the stone layer. 

RIGID PAVEMENT CUT 

I. The details provided i"n this standard index apply to coses in which Jack and 
bore or directional boring methods ore not required by the Engineer. 

2. Flowob/e fill shall not be placed directly over loose, or high plastic, or muck 
material (see Index 505 J which wlll cause settlement due to fllf weight. Where 
highly compressible material exlsts. the amount. shape and depth of flowable 
fill must be engineered to prevent pavement settlement. 

3. These detoUs do not apply to utllity outs longitudinal to the centerline 
of the roadway which may require the additional use of geotextiles, special 
bedding and bookfilf, or other special requirements. 

4. Method of construction must be approved by the Engineer. 

5. Some pipe may requi"re special granular bockfU/ up to 6 11 above top of pipe. 
GeotextUes may be required to encapsulate the special granular material. 

6. Where asphalt concrete overlays exist over full slob concrete pavement, the 
replacement pavement shall have on overlay constructed over the replacement 
slob. The overlay shall match the existing asphalt pavement thickness. The 
replacement friction course shall match the exlstlng friction course. except 
structural course may be used i"n lieu of dense graded fri"cflon course. 

Exlsting broken and seated pavements shall be treated as flexible pavements. 

7. All shoulder pavement, curb, curb and gutter, and their substructure disturbed 
by uflllty trench out construction shall be restored In kind. 

8. The use of flowoble flll to reduce the time traffic Is token off a foci/Tty Is 
acceptable Wt must hove prior approval by the Engineer. Flowoble fU/ 
use is allowed only when properly engi"neered for pavement crossings, 
whether straight or diagonal, and shall not be installed for significant 
depths or lengths. The maximum length shall be fifty f 50) feet and a 
maximum depth of six ( 6 J feet unless supported by on engineering 
document prepared by a registered professional engineer that speclallzes 
In soils englneerlng. The englneerlng document sholf address the 
evaluation of loco/ groundwater flow lnterruptlon and settlement potential. 

9. Excovatoble flowoble fUI is to be used when the flowoble fill option is selected. 

10. When approved by the Engineer, in lieu of the pavement and base, 
non-exoovotoble flowoble fill may be used for manhole stabilization and ring 
and cover adjustments. Exoavatob/e flowob/e fl/I shall not be used within the 
ffmlts of the pavement and base. 

TRENCH CUTS AND RESTORATIONS ACROSS ROADWAYS 
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Grout When Box Precast 

I' Min. Clearance Between Obstruction 
And Flow Line Of outlet Pipe 

A 

A ___] 

SECTION LDNGITUOINAL TO CARRIER PIPE 

No Joi"nts Allowed Wi"thin Structure 

Carrier 

< Nonpressure Or Nonf/uid Carrier Installations J 

UTIUTY CONFUCT CONDITION I 

Carrier Casing: The Casing Shall Be Rated To The 
Greatest Pressure Of Either The Carrier, That's 
Called For By Design Or That's Required By 
Construction. The Cosing May Be Steel, Cast 
Iron, Ductile Iron Or Plastic. The Casing Can Be 
Seamless Or Sealed Half Sleeves. 

For Structure Type See Plans 

Grout 
Annular Space Plug/Seal Optlon: 
Flowable Fill Or Neoprene Flexible Seal 
See Note No. 3 

r 
B 

I' Min. Clearance Between Obstruction 
And Flow Line Of Dutlet Pipe 

A ___] 

Carrier 

f 
B 

Carrier Spacer Or Cradle 
(Cradle Option Shown J 

SECTION LDNGITUO/NAL TO CARRIER PIPE 

<Pressure Or Fluid Carrier Installations J 

UTIUTY CONFUCT CONDITION JI 

-------rt--~ 

Carri° er 

-------rt--~ 

SECTION BB 

NOTES FOR UTILITY CONFLICT PIPE 

I. These details ore for construction field expediency to resolve utility conflicts that cannot be 
remedied by relocation. For conflicts determined during design, use the construction shop 
drawings for structure detoUs. 

2. Concrete used In confllct structures shall be as specified In ASTM C47B. 4000 psi may be used 
In lleu of Closs I concrete. 

3. Maximum opening for pipe shall be the pipe OD plus 6". Mortar used to seal the pipe into the 
opening wUI be of such mix that shrlnkoge will not cause leakage lnto or out of the structure. 

4. If the conflict structure is round or there ore multiple lnlet or outlet plpes. then the wall section 
should be reviewed for strength. 

5. If during the plans design or construction process It Is determined that a domestic water supply llne 
must pass though a storm drain structure, if must be shown on the design or construction plans and 
submitted to the Florido Department of Environmental Protection ( FDEP J Administrator For Drinking 
Water in Tallahassee for review and comment. This lndex provides accepted methods for oddresslng 
ccmflicts when and where they cannot be reasonably ovolded. To be submitted along with the plans 
shall be a justiflootion descri"bing lnordinote cost and the i"mproctioaUty of ovoldonce. If i"dentifled. 
properly justified, and accompllshed In occordance with this Index, approval Is granted. Upon request, 
the Utillty Agency Owner ( UAO J must provide support data on the cost of relocation or adjustment to 
the FDOT for submittal to the FDEP. 

--L-

DESIGNER'S NOTE 

Allow 2 feet mlnlmum clearance on one side of 
utiUty for maintenance purposes and no less than 
I foot clearance on the other side 

Carrier Cosing Or The Carrier If No Cosing Is Used 

- _J - -

"Sumped" Conflict Manholes Shall Not Be Used Unless The System 
Is HydrauUoally Designed To Accaunt For The Head/ass Generated 
If The Sump Is Completely Blocked 

SECTION AA 

UTIUTY CONFUCT PIPES THRU STORM SEWER STRUCTURES 

2006 FOOT Design Standards 
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Manhole 

Manhole-~ * 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~7~~~~~~~ 

Median Edge Of Pavement On Curbed ___/ _____./ 
or uncurbed Di"vided Facility Curb And Gutter On Two-Lane Two-Way Faclllty 

Or One-Way Facility Or Type F Curb On Divided Faclllty 

* Longitudinal Cut Lines For Both Curbed And Uncurbed Faclllfles 
Uust Coincide Wlth A Regular Seam Or Mid/one Point In Order 
To Be outside The Wheel Path 

PLAN VIEW 

Manhole 

FOR TWO OR MORE LANES ( TWO LANES SHOWN J 

Longitudinal Cut Line 
(0Ufside Wheel Path Where Practical J 

Transverse Cut Line Transverse Cut Line 

4' Uin. 4' Min. 

Longitudinal Cut Line 

* 

PARTIAL CUTS FOR RING AND WIER ADJUSTMENTS 

NOTES 

I. No Irregular seams ore permitted. All seams must be clean sawed. 

2.. Pavement cut seams for underground ufllfty structures In rigid pavement are 
the some longltudlnally, but the transverse seams shall extend to the nearest 
exlstlng Joint. 

3. See Sheet I for replacement pavement. 

--~ 

L_~> 

NONTRENCH PAVEMENT CUTS FOR UNDEJCRaJND UTIUTY STRUCTURES IN PAVEMENT 
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Existing Longitudinal Joint 

Existing Transverse Joint~ 
: Transverse Crack 

6'-0 11 Ulin. J 6'-0 11 f Min. J 

FIGURE I0.2 - REPAIR METHOD: NONE OR Cl£AN ANO SEAL 

Exlstlng Transverse Jalnt ~~ 

Existing Langltudinal Joint 

Bond Breaker 
(Along Longitudi"nal Jolnts J 

U0' -0 11 Max. J 

Transverse 
Control Joint 

I 

New Dowel Bars (Equally Spaced 
Between Existing Dowel Bar Locations J 

Epoxy Saw Overrun ( Typ. J 

L 
I 

FIGURE I0.3 - FULL SLAB FULL DEPTH REPLACEMENT 

Ex;st;ng Tronsverse JMnf ~ 

Saw Cut Existing Tie Bars 

61-0 11 (Min. J 

Bond Breaker 
r Along Longitudinal Joints J 

New Dowel Bars (Equally Spaced 
Between Existing Dowel Bar Locations J 

Remainder 
6'-0 11 

( Mln. J 

FIGURE I0.4 - PARTIAL SLAB FULL DEPTH REPLACEMENT 

Existing Transverse Joint~! 

Full-Depth 
Repair Area 

Band Breaker 
(Along Langltudlnal Joints J ; 

f New Dowel Bars ( ~qually Spaced 
Between Exi"stlng ~awe/ Bar Locations) 

I 
Exlstlng Langltudlnal Joint Epoxy Saw Overrun ( Typ. J 

Remainder 
6'-0 11 f Min. J 

FIGURE I0.5 - FULL-DEPTH REPAIR ON BOTH SIDES OF THE JOINT 

GENERAL NOTES 
I. For Repair and Replacement Criteria see Sheet 2 of 2. 

2. Full depth repairs consist of removing and replacing at least a portion 
of the existing slab to the bottom of the concrete. 

3. Repair boundaries shall be sawed full-depth with diamond saw blades. 
On hot days, it may not be possible to make this cut without first making a 
wide, pressure relief cut within the repair boundaries. A carbide-tipped 
wheel saw may be used for this purpose, but the wheel saw must not intrude 
on the adjacent lane, unless the lane is slated for repair. The wheel saw cuts 
produce a ragged edge that promotes excessive spa/ling along joints. Hence, 
if wheel saw cuts are made, diamond saw cuts must be made 18 in. outside the 
wheel saw cuts. To prevent damage to the base, the wheel saw must not be 
allowed to penetrate more than 0.5 in. into the base. 

4. No additional base or subgrade material shall be added and all loose base or 
subgrade material not recompactable shall be removed prior to placement of the 
new concrete slab. The concrete slab shall be placed to the full depth of the 
material removed. No additional compensation will be allowed for additional 
concrete required to bring proposed concrete slab up to proposed grade. 

5. Removal of the damaged concrete pavement shall be by lifting. Any good 
concrete pavement which is damaged during removal of damaged areas shall 
be removed and replaced by the contractor at his expense. 

6. If the roadway contract includes grinding, then the slab replacement shall be 
performed first. 

7. During slab replacement operations, fill any saw cut over runs into adjacent 
slabs with epoxy. 
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SLAB REPAIR AND REPLACEMENT CRITERIA 

DISTRESS PATTEIW SEVERITY 'DESCllll'Tlllll REPAIR llETHOD REFE1IEllCE 

CRACKING 

/../(//ti <.J11
, no faulting, spoiling< l" wide None Figure 10.2 

Longitudinal - ·//' < width< J11
, spa/ling < 3 11 wide Cleon and Seal Figure 10.2 - width> J11

, spa/ling >3 11 faulting> J11 Replace Figure 10.3 

/../(//ti <.J11
, no faulting, spoiling< l" wide None Figure 10.2 

Transverse - ·//' < width< J11
, spoiling < 3 11 wide Clean and Seal - width> j 11

, spolli"ng >3 11 faulting> i 11 Replace Figure 10.3, /0.4 and 10.5 

Corner Breaks A corner of the slab is separated by a crack that intersects the adjacent longitudinal 
and transverse joint, describing on approximate 45° angle with the direction of traffic. Full Depth Figure 10.4 and 10.5 

Intersecting Random Cracks Cracking patterns that dlvide the slab into three or more segments. Full Depth 
Figure 10.3 and 10.4 

f Shattered Slab J 

JOtltT OEF/CIEllCIES 

/../(//ti spa/I width <1-j",<:f slab depth,< 12 11 in length None F lgure 10.4 and 10.5 

Spall - 1J 11 < spa/I width< 3 11 ,< :f slob depth,< 12" in length None Figure 10.4 and 10.5 
Nonwhee/ Poth 

Sown spa/I width > 3 11 or length> 12 11 Full Depth Figure 10.4 and 10.5 

/../(//ti spa/I width <tJ. 11 ,<than:f slab depth.< 12" In length None Figure 10.4 and 10.5 
Spall - 1-j 11 < spa/I width <3 11 ,< :f slob depth,< 12" in length Full Depth Figure 10.4 and 10.5 Wheel Poth 

Sown spa/I width> 3 11 or length> 12 11 Full Depth Figure 10.4 and 10.5 

SI/RF ACE DETERIOllA Tll1ll 

Small pieces of surface pavement broken loose, normally ranging from I to 4 In. diameter 
and -J. to 2 in. ln depth. 

Pop Outs 
Nonwheel Path 

Llfl/tl Not deemed to be a traffic hazard Keep under observation 

Sown Flying debris deemed a traffic hazard Full Depth Figure 10.4 

Small pieces of surface pavement broken loose, normally ::S" diameter and 2 11 in depth. 
Pop Outs /../(//ti Deemed to be a traffic hazard Full Depth Figure 10.4 

Wheel Poth - Flying debris deemed a traffic hazard Full Depth Figure 10.4 

11/SCEUANEaJS DISTRESS 

Elevation differences across joints or cracks. 

Faulting /../(//ti Faulting < 4 /32" None - 4 < Faulting < 16 /32 11 
Grind - Faulting > 16 /32 11 
Grind 

/../(//ti o < drop-off< I" None 

Lone To Shoulder Drop-Off - !"<drop-off< 3 11 
Bu/Id Up N/A - drop-off>3 11 
Build Up 

Water Bleeding Or Pumping Seeping or ejection of water through joints or cracks. Install appropriate drainage, edge drain, permeable N/A subbase, reseal joints, etc. 

Blowups Upward movement of transverse joints or crocks often accompanied by 
Full Depth Figure 10.3 and /0.4 shattering of the concrete. 

@ 
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Return Curb 

**"E" Jofntf s J Requfred When Length Exceeds 30' 
SAWED JOINTS 

A B C B C B C B C B A 

'"~1 5• 15
• I 5 ·1 5

• I 5• I~~ 15
• 15

• 15
• 15

• I~'" 

Rigid Structure; 6" Mln. Far Turnouts 

JOINT LEGEND 

OPEN JOINTS 

EXAGGERATED SCALE 

LONGITUDINAL SECTION 

SIDEWALK JOINTS 

A- .J.' Expansion Joi"nts (Preformed Joint FU/er J 
B- !'Dummy Joints, Tooled 
C- ,. Formed Open Joints 

D- i/ Saw Cut Joints, 1.J.' Deep ( 96 Hour J Max. 5' Centers 
E- i" Saw Cut Joints, 1.J.' Deep r 12 Hour J Max. 30' Centers 
F- -Ju Expansion Joint When Run Of Sidewalk Exceeds 120'. 

Intermediate locations when called for In the plans or at locations 
as dfrected by the Engineer. 

G- Cold Joint With Bond Breaker, Tooled 

Return Curb 

NOTES FOR CONCRETE SIDEWALK ON CVRBED ROADWAYS 

I. Sidewalks shall be constructed in accordance with Section 522 of the FOOT Standard Specifications 
except for public sidewalk curb ramp runs which shall be finished in accordance with Index No. 304. 

2. Bond breaker material can be any Impermeable coated or sheet membrane or preformed material having 
a thickness of not less than 6 mlls nor more than J". 

3. For public si"dewa/k curb ramps see Index No. 304. 

4. For turnouts see Index No. 515. 

5. Construct sfdewalks with I' thick Edge Beam through the lfmlts of any surface mounted 
Pedestrian/Bicycle Picket Railing or Pipe Guiderail shown in the plans. 

6. Sidewalk shall be pold for under the contract unit price for Sidewalk Concrete ( _ Thick), S. Y. 

Clear Width 
( 5' or 6' Std., 3' Min. J 

Sidewalk 
(Total width may vary based 

on raillngs used. J 

J[ 

9" 

(Cost Of Edge Beam To Be Included In Price Of Sidewalk J 

Pedestrfan/Bfcycle Picket 
Rallfng Or Pipe Gu/derail 
See Index Nos. 850, 
860, 1!10 & 880 

Utility Strip 

I Varies I 

Sldewalk 
Varies ( 5' Std. J 

0.02 Max. 

SIDEWALK WITH EDGE BEAii FOR 
SURFACE llOONTED RAIUNGS 

0.02 c:::CJ I 

SECTION AA 
Omlt Jolnts On Curb Ramps 

A r Signal Pole Or Controller Base, Ex. 

A ( Utlllty Pole, Ex. J 

Curb or Curb And Gutter 

SIDEWALK WITH UTIUTY STRIP 

G 
Sidewalk 

Varies < 6' Min. J 

Flush-Tooled Edge~r'J:=======:i ci 0.02 Max. 

SECTION BB Omit Joints On Curb Ramps 

A (Signal Pole Or Controller Base, Ex. 

A ( Utlllty Pole, Ex. J 

A~Sidewalk~ A 

Curb Or Curb And Gutter __J 
"-A 

8 

SIDEWALK WITHOOT UTIUTY STRIP 

* 4', May Be Reduced To 3' In Restricted 
Conditlons When Approved By The Englneer 

CONCRETE SIDEWALK FOR CURBED ROADWAYS 
2008 FOOT Design Standards 

CONCRETE SIDEWALK 

Turnout Or Side Street 
(Full Return Shown J 

Turnout Or Sfde Street 
(Full Return Shown J 

Last 
Revision Sheet No. 

07/01/07 1 of 2 
Index No. 

310 



30'Max. 

D D D D D E D 
5' 5' 5' 5' 5' 5' 5' 

Flexible Pavt.) 

-~1 m;.j~I ~---;rll i **"E" Joinff s J Required When 
Length Exceeds 30' 

-~ 
Graded Turnout 

120' Mox. ,1/20' Max.** 30' Max. 30' Max. 

I 30' 11ax. 30~~/la-x. --+--" ;(j r?f 
ADDDDDED DF DDAD DED DA 

R;g;dPavt. f~l 5' 15' 15' 15' 15' 15' 15' I ~+4~ 15' 15' I~~ 15' 15' I ~~1 

SAWED JOINTS 

B C B C 

5· 15· 15· 15· I Flexible Pavt.) I Jl 

~ j ';.j j ' ~ -1~>' Graded Turnout 

1 
ABCBCBCBCBABCBC A 

mo;" Pavt. ;~II 5
• I 5 • I 5 • I 5 • I "" I 5• I 5 • I 5 • I 5 • I 5 • II 5

• I 5 • I 5 • I 5• I "~~r 
:--i ~!('4' c:· I ' I ' 1-~ I ' d 

OPEN JOINTS 

EXAGGERATED SCALE 

IJJNGITUDINAL SECTIONS 

S/OEWALJC JOINTS 

JOINT LEGEND 
A- fr' Expansion Joints (Preformed Joint Filler J 
B- r• Dummy Joints, Tooled 
C- -fr" Formed Open Joints 
D- i/ Saw Cut Joints, Jj# Deep ( 96 Hour J Max. 5' Centers 
E- i" Saw Cut Joints, 1l1 

Deep ( 12 Hour J Max. 30' Centers 
F- i." Expansi"on Joint When Run Of Sidewalk Exceeds 120'. 

Intermediate locations when called for in the plans or at locations 
as directed by the Engineer. 

NOTES FOR CONCRETE SIDEWALKS ON UNCtJRBED ROADWAYS 

I. Sidewalks shall be constructed in accordance with Section 522 of the FOOT Standard Specifications. 

2. Sidewalks adjoining driveways 24' and wider, right In-right out composite driveways and side roods 
and streets shall have a detectable warning surface that extends the full wldth of the sidewalk and 
24" ( 610 mm J from the edge of driveways and edge of side roads and streets. Detectable warning 
surfaces shall conform to the requirements desorlbed in the General Notes on Index No. 304. 

For sidewalks continuous through driveways, detectable warning surfaces are not required. 

3. For turnouts see Index No. 515. 

4. Construct sidewalks with I' thlck Edge Beam through the l!mlts of any surface mounted 
Pedestrian/Bicycle Picket Raillng or Pipe Guiderail shown ln the plans. See Sheet I 
for detaUs. 

5. Sidewalk shall be paid for under the contract unit price for Sidewalk Concrete ( _ Thick J, SY. 

J 
/ Driveway 

~Sidewalk~ 

\ 
~ 

Border 
Sidewalk 

Varies r 5' Std. J 

0.02 Uax. 

-- -- -- _____,/ SECTION CC 

Edge Of Traveled Way 

CONT/NIJOIJS S/DEWALX 

2' Detectable Warning Surface ~ ~ 2' Detectable Warning Surface 

''"' ---*-__y-- "''' 
c--, 2' Detectable Warning Surface ~ 

-~-~-~~-~-~-~~-~~mi.,! __ L _____ _,.!!!~!i ~-~-~~-~-~-~__, 

-- -- -- _____,/ 

J 
/ Driveway 

\ 
~ 

Border 

"----- -- --

~Sidewalk~ 

c-1 

__ / 

i;:{ When dn"veway ls new construction, reconstruction, or altered, cross slope withi"n thls area shall not exceed 0.02. 
Existing dn"veways that are not being altered may be left as they are. 

DISCONTINIJOIJS S/DEWALX 

PLAN 

I 
Side Road Or Street 

CONCRETE SIDEWALK FOR UNCURBED ROADWAYS 
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GENERAL NOTES 
I. The illustrations for guardrail applications are standard configurations; ad}ustments are to be made as required by site 

specific conditions to attain optimum design for function, economy and serviceability. 

2. The beginning of guardrail need shall be at the greatest of the upstream distances from the hazard, as determined from 
Figures I and 2, and other application details of this Index. 

J. One Panel (i.e., panel length J equals 12' -6". Guardrail shall be constructed with rail elements 12 1-6 11 in length except where 
25' -0" elements are called for by this and other standards I indexes J or specifically called for in the plans. 

Post spacings shall be 6'-3" except that reduced spacings shall be used for la! transitions to anchorages at rigid structures 
such as bridges (See Detail J and Index No. 402 J and transitions to redirecfive crash cushions, f b J the conditions in 
Note No. 7 below, I c ! special post applications, Id! reduced post spacing required for specific end anchorage assemblies, 
and, f e J specific spacings called for in the plans. 

4. Guardrail mounting height for the W-beam without rubrail and for thrie-beam is l'-9" to the center of beam, and for W-beam 
with rubrail 2 1 -0 11 to center of beam. Modified thrie-beam shall be mounted at a height of 2 1-0 11 to center of beam. The 
height is critical and shall be attained in all cases; a tolerance of 3" above and I" below the standard mounting heights is 
permissible over necessary surface irregularities f e.g., across shoulder gutters, inlets and roadway surface break lines J. 

5. All guardrail panels, end sections and special end shoes shall be lapped in the direction of adjacent traffic. 

6. Flared end anchorage assemblies providing 4' offset are the standard end treatments for single face free standing guardrail 
approach ends. Parallel end anchorage assemblies for guardrail approach end treatments will be constructed only when restraints 
prevent construction of flared end anchorages. 

Guardrail end anchorage assemblies shall be of the type called for in the plans. If the plans call for end anchorage assembly 
"flared" and does not identify the specific system( s ! to be used, the contractor has the option to construct any FOOT approved 
flared assembly provided in this Index or identified on the Qualified Products List f QPL J, subJect to the conditions identified 
in the approved Index drawings, or OPL drawings if applicable. 

If the plans call for end anchorage assembly "parallel" and does not identify the specific systemf s J to be used, the contractor 
has the option to construct any FDOT approved parallel assembly provided in this Index or identified on the QPL, subJect to the 
conditions identified in the approved Index drawings, or QPL drawings if applicable. 

If the plans call for a specific end anchorage assembly, substitutions with other end anchorage assemblies will not be permitted 
unless approved by the Engineer. Approved substitutions will not be eligible for VECP consideration. 

When an end treatment is attached to guardrail with Pedestrian Safety Treatment, only end treatment systems with timber posts 
are to be used. 

Proprietary end anchorage systems must be identified on the OPL. Manufacturers seeking approval of proprietary end anchorage 
systems for inclusion on the QPL must submit application along with design documentation showing the end anchorage system is 
crash tested to NCHRP Report 350 Test Level 3 criteria, is accepted by FHWA for use as a guardrail end anchorage system, and 
is compatible with FDOT guardrail systems. System approvals will be contingent on FDOT's evaluation of crash test performance 
results for consistency with FDOT guardrail application and use. If approved, installation drawings signed and sealed by a 
professional engineer licensed in the State of Florida will be required. 

7. At above ground rigid hazards where the face of guardrail is offset from the hazard less than the 4' minimum for standard 
W-beam, other guardrail configurations may be applicable; see General Note No. II and the minimum offset table on Sheet fT. 
For guardrail with post spacing less than 6 1-3" the reduced spacing should extend a minimum of one panel in advance of 
the hazard. When minimum offset cannot be attained safety shape concrete barrier shall be used unless other shielding is 
approved by the Engineer of Record. See Index No. 410 for safety shape concrete barriers and typical applications, and the 
plans for special barrier shapes and applications. 

8. In addition to use at roadside hazards or other areas where the Engineer has deemed guardrail necessary, guardrail should be 
considered on flush shoulder sections where fill slopes are steeper than 1:3 within the clear zone and fill heights are 6 1 or 
greater. Curbed sections where fi"ll slopes are steeper than 1:3 and fill heights are 6' or greater within 221 of the traveled 
way should be evaluated for installation of guardrail. Additional guidance for evaluating the need for guardrail can be found 
in the Plans Preparation Manual. 

9. The guardrail to bridge connections contained in this Index are for bridges with Test Level 4 traffic railing barriers. 
For guardrail to concrete barrier wall connections see Index No. 410. For existing bridges receiving retrofit traffic 
railing barriers see Index No. 402. 

10. The W-beam guardrail system in this index is the standard system to be used on the State Highway System where a 
Test Level 3 semi-rigid barrier is required. 

II. Thrie-beam guardrail panels shall be used in guardrail transitions to bridge traffic railing barriers, to concrete and certain 
water filled safety shaped barriers, certain crash cushlons and as a continuous barrier when called for in the plans. For 
additional information on rail attachment, post spacings, nested rails, location of thrie-beam transition panels and offset 
block configurations see details elsewhere in this Index, and Index Nos. 402, 410 and 414. The use of thrie-beam guardrail 
with standard offset blocks I Test Level 3 semi-rigid system! mcy be considered where one or mere of the conditions listed 
below or similar conditions are anticipated or exist: 

a. W-beam deflection is marginal, 
b. W-beam with rubrail considered functionally deficient, continued ... 

continued ... 
f c J Vehicle overriding W-beam is probable, 
Id J Drainage will be impeded or blocked by the use of concrete barrier wall I subject to deflection space requirements!, 
f e J High frequency of repairs to W-beam, 
If! Spandrel beam with low deflection needed around unrelocatable structure, 
f g J Accommodating passenger vehicles heavier or larger than the standard passenger car f e.g., passenger vans 

and smell buses!. 

The modified thrie-beam guardrai"I is a Test Level 4 semi-rigid system and may be used where a Test Level 4 guardrai"I 
is required. 

12. Single face median guardrail for bridges located on divided roadways shall be constructed the same as outer roadway 
guardrail under the following conditions: 

fa J Wide medians where approach end anchor is located outside of opposing roadway clear zone, 
I b ! Medians of uniform width that are occupied by other transportation and joint use facilities, 
f c J Medians of uniform or variable widths with independent vertical alignments not suited to normal median guardrail 

installations, 
f d J Medians of bifurcated roadways. 

13. Straight rail sections mcy be used to construct radii of 125' or greater. For radii less than 125' the rail must be fabricated 
I shop-bent! to fit. 

14. Crash cushions may be required in lieu of or in conJunction with guardrail at locations where space does not permit 
development of sufficient guardrail length, offset or crashworthiness at terminals. Crash cushions shall be constructed 
at or in lieu of Type II assemblies located in the approach clear zones. 

15. Corrugated sheet steel beams, end shoes, end sections and bock-up plates shall conform to the current requirements of 
AASHTO Ml80, Class A, Type II I zinc J coating. All other metallic components, hardware and accessories shall be in 
conformance with the appropriate current AASHTO requirements. 

Recycled beams' Used Class A guardrail beams that have been refurbished to condition new I AASHTO Ml80 ! mcy be 
used for both construction of new guardrail and maintenance of existing guardrail. Refurbishing shall include stripping 
of the existing galvanizing, restoration of the base metal in section and straightness free of warp and deformation, 
and, regalvanizing to AASHTO Type II specifications. Refurbished beams that retain ruptured holes, gashes or tears 
will not be accepted. 

16. Steel offset blocks other than modified thrie-beam offset blocks are not permitted for new guardrail construction. 
Existing steel offset blocks may remain throughout the service life of the existing guardrail. Permissible post and 
offset block combinations are tabulated on Sheet 15. 

rr. Where necessary to enlarge or add holes to galvanized guardrail, the work will be done by drilling or reaming. Damaged 
galvanized guardrail will be metalized in accordance with Sections 562 and 971 of the Standard Specifications. No burning 
of holes will be permitted. 

18. For guardrail reflector details see Sheet 15. 

19. Any run of guardrail with existing concrete posts that is being reset under a construction or maintenance contract shall 
be reset using timber or steel posts. Repair within a run of guardrail with existing concrete posts can be made with 
either steel, timber, sound salvaged concrete posts; replacement in kind of damaged posts is to be made when like posts 
are on hand at time of repair. 

20. Substitutions between thrie-beam guardrail and concrete barrier wall are not eligible for VECP consideration. 

21. On roadways designated for reverse laning, all downstream ends of guardrail that are not shielded or that are not 
designed as approach end terminals shall be marked with post-mounted Type 3 Object Markers. Trailing bridge ends 
and trailing shoulder concrete barrier wall ends shall be marked with Type 3 ObJect Markers except where there is 
trailing end guardratl. ObJect markers to be installed facing reverse laning traffic. The cost of the obJect marker shall 
be included in the cost of the guardrail. 
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Clear Zone Limit Or Horizontal 
Clearance Limit In Accordance 
With The Criteria In Volume I 
Chapters 2, 4 And 25 Of The 
"Plans Preparation Manual" and 
Index No. 700. 

Back Of Hazard 

Beginning Of Length Of Need 

Hazard Inside 
Clear Zone Or 
Horizontal Clearance 

Design 
Speed 

mph 
545 
;;,50 

X r Length Of Advancement J Ft. 

Hazard Free, Traversable Slopes 

End Anchorage Assembly ( F tare Shown! 

Edge Of Traffic Lane Point Of Departure 

X r Length Of Advancement J Ft. 
l:oiil 

. 16 ( D-d ! 

. 13 (D-d) 

[;jjjl Length of advancement determined from the diagram and equations above establishes the location of 
the upstream beginning length of need for guardrail, however, the length of advancement can be no 
less than that required by other details of this index. 

The flared end anchorage with 41 nose offset is shown in the diagram above, however, the diagram 
applies to other configurations that may occur at the beginning of length of need, such as, other 
flare deslgns; upstream returns; and. other upstream deflected, tangent and curvllinear conditlons. 

Equation Variables: 

D =Distance in feet from near edge of the near approach traffic lane to either (a J the back of 
hazard, when the hazard is located inside the clear zone or horizontal clearance or f b J the clear 
zone or horizontal clearance outer limit, when the hazard extends to or goes beyond the clear zone 
or horizontal clearance limit. For left side hazards on two-way undivided facilities, D is measured 
from the inside edge of the near approach traffic lane (see Figure 2 !. 

d·Distance in feet from the near edge of the near approach traffic lane to the face of guardrail 
at its intersection with the departure fine. For left side hazards on two-way undivided facilities, 
d is measured from the inside edge of the near approach traffic lane f see Figure 2 J. 

For flared and parallel end anchorage assemblies the beginning length of need is to be set at the 
center of post #3. That is, the departure line must intersect the face of the rail at post #3, 

For flared end anchorage assemblies the offset distance 11d 11 will equal the normal gurardrail offset 
measured from the face of the guardrail to the edge of the near approach travel lane plus /1-2 11 for 
45 mph or less and l 1-9;f 11 for greater than 45 mph. 

LENGTH OF ADVANCEMENT - FIGURE I 

Approach End Anchorage 
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Clear Zone Limit Or 
Horizontal Clearance Limit 

r- ____ e---X~l~L=e~n~f~h~O~f~A~dv=a~nc=e~m=e~nt~J~ _ __, 

Vories End Treatment Beglnnlng Of Length Of Need 
f For Approach End Anchorage Assemblies J 

Hazard Free, Traversable Slopes Back Of Hazard~ 
1 

I 
,'/ 

~OQc. I Type II End Anchorage Assembly ~rtu. 
61 Min. 

Approach End Anchorage Assembly 
f Type Varies J 

f Standard For Troll Ing App/leaf Ions J-:-R~ ~ ~/IJ!!.._ 

1 

"----I 
Type 3 Object MarkerJ I 

-'--~-'-~~~~--'-,,-"-~----?-~~~~~~~-'-~"--~-:--""-...-~~~-
When Required f See 

General Note No. 21 J 
Tr a U in g Departure Line-_,...... Edge Of Traffic Lane 

A./JJJroach End Anchorage Assembly 
(Type Varies J 

Required Extension Length Of Need 

Length Of Guardrail System f Limit Of Pay For Guardrail J 

I LEFT SIDE OPPOSITE HAND J 

ONE-WAY TRAFFIC 

f LA J Clear Zone Llmlt Or\ 
Horizontal Clearance Limit 

Beginning Of Length Of Need (LA J ( 

(RAJ Clear Zone Limit Or 
Horizontal Clearance Llmlt 

Beglnnlng Of Length Of Need (RAJ 

X (Length Of Advancement LA J (

Back Off Hazard 

X (Len th Of Advancement RA J ,---------

Hazard Free, Traversable Slopes 

I 

un• 102--
o.¢d-"'~ -

Approach End Anchorage Assembly 
(Type Varies J 

I ---- --~--------------Q ---"-------------'--7------C-------------C---""~-~,--"'~---
~ I I End I Edge Of Trafflc Lane End Polnt Of Departure (RAJ 

---- ~ " -.11 Treatment Varies <=::i RIGHT APPROACH (RA) Varies Treatment'\;-- I I 

- - -~alntOf Departure---:LA---;- - -1-- -1------------ LEFT APPROAC;(LAJ c::::> - - - - - - - - - - - -1---1----
Length Of Need 

Length Of Guardrall System ( Llmlt Of Pay For Guardrall J 

TWO-LANE TWO-WAY TRAFFIC 

For description of the dimensions 0, d and X, see Lell(lfh of AtNancement - Figure I. 
For add"1onal shoulder guardrail Information, see Details B and c. 

LOCATING TERMINALS ON SHOULDER GUARDRAILS - FIGURE 2 
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End Anchorage Type II 

Flared End Section 

Varies 
( 2. Panels Min.) 

4'Mln. 

Approach End Anchorage Assembly 
r Flare Shawn J 

- -- -- -- -- -- - - -- -- -- -- -- ~sh0Uideri..1M - - - - -- -- -- -- -- -- -

)> Edge Of Trame Lanes 

_________ _!_hou!!!! !:!!:_e2i _________________________________ _ 

Approach End Anchorage Assembly Varies 
(Flare Shown) r 2 Panels Min. J 

6' 
Mln. 

Flared End Section 

End Anchorage Type II 
Notes For Details B & C: 

See General Notes Nos. I, 2, 3, 4, 5, 6, 7 and 8. 
See Detafls K and L for guardrafl offsets. 

Approach End Anchorage Assembly Varles Varies Varies Approach End Anchorage Assembly 
(Flare Shawn J ( 2 Panels Min. J < 2 Panels Min. J ( F /are Shown J 

Hazardf. 
~ 4'Mln. ~ 

~-.._ll.....i.....L....Jl.....dl.___J.__..a__.e__.a._~Bi...e_~B___a__.J.._...b.-.i.-.Jb..L-ll-'--
- - - - -- ~Shoulder Line- - - - - -- -- -- -- -- -- -- -- - - -- -- -- -- --

Edge Of Traffic Lane <=i 
---

Edge Of Traffic Lane c::> 

- - --~~ ~-=::::...._ _ -- -- -- -- -- -- -- -- - - - - - - -- -- -- -- - -

8 ~ 8 4'Mln. 
Hazard 

Approach End Anchorage Assembly Varles Varies Varies Approach End Anchorage Assembly 
<Flare Shawn) ( 2 Panels Min. J ( 2 Panels Mln. J <Flare Shown) 

UNDNIOED ROADWAY- DETNL C 

Median Guardral/ App/lcat!ons Shown Are For Locations 
Where Approach End Anchorage Assemb/les Are outside 
Of The Opposing Roadway Clear Zane. 

Far end anchorage assemb/les see sheets elsewhere In this Index and the plans. 

ONIDED ROADWAY- DETNL B 
Far hazards that requlre shielding and are located back of curb see other sheets of this lndex, and where 
rigid barrler Is requlred see Index No. 410. 

GUARDRAIL APPUCAT/ON FOR ROADSIDE HAZARDS 

End Anchorage Type II Wi"th Buffer End Sectlon When 
Located outside Of Approaching Clear Zone, Crash Cushion 
Required When Inside Approaching Clear Zane; See 
Sheet 8 And General Note No. 14. 

Varies /Panel 4 Panels Min. 

Edge Of Traffic Lane 

-- - - - - - - - - - - - _I_ -- __ I_ - _I_ -- -- -- -=Shwlder Line - - _I_ -- -
I 

125' R: I: 10 Taper Rate 
lf!1' R: I: 15 Taper Rate 

4'Min. 
.--'----

Hazard 

I 1-- Shoulder LlneY ____ I __ l ___ I -------------

Edge Of Trafflc Lane 

4 Panels Min. I Panel Varies 

End Anchorage Type II With Buffer End Section When 
Located outside Of Approaching Clear Zone, Crash Cushion 
Required When Inside Approaching Clear Zone; See 
Sheet 8 And General Nate No. 14. 

This Guardrail Configuration Applies Where Approach End Anchorage Assemblies 
Cannot be Located outside Of The Opposing Roadway Clear Zane. 

OPPOSING TRAFFIC- DETNL D 
Notes For Detal/s D & G: 

See General Notes Nos./, 2, 3, 4, 5, 7, and 14. 
See Details K and L far guardrail offsets. 

6' Varies I Panel 4 Panels Min. 
Min 

<=i - Edge Of Traffic Lane 

_I ___ I _____ I __ ~ Shoulder Li!!!!_ __ _ I __ 
~· ~e, s.~~2*;r1 

Flared End Sectlon 

End Anchorage Type II 
41 

Min. =----v 
125' R: I: 10 Taper Rate 

~~~~~~~~~~~~'.-=:llI1~'R~'~l~'~/5~~T~ap~e=r~R~a~I=•~:::~~~~~~~~~ End Anchorage Type II 
4

, Min. ::_________JI 

* F fared End Section 
Shou/der-L-ine-~ - - -- -- -- -- -- - - -- -- -- -- -- -

Edge Of Traffic Lane 

* 1:/0 Taper Rate Far Deslgn Speeds :S 45 mph 
1:15 Taper Rate For Design Speeds ~ 50 mph 

End Anchorage Type II With Buffer End Section When Located 
outside Of Approaching Clear Zane, Crash Cushlon Required When 
Inside Approaching Clear Zone. See General Note No. 14. 

ONE-WAY TRAFFIC- OETNL G 

For hazards that require shielding and are located back of curb see other 
sheets of this index, and where rigid barrier is required see Index Na. 410. 
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Installation When Other Hazards Or Shoulder Gutter Are Present 

Approach End Anchorage A 

Assembly (Flare Shown J Varies 

- --.----- --,
<:::=J "-- Bridge Rail Projection l\ii 

Approach End Anchorage 
Assembly ( F /are Shown J Varies 

2.5 Panels Transltion Section (See Detail J J 

2.5 Panels Transition Section (See Detail J J 

Installation When Other Hazards Or Shoulder Gutter Are Present 

Installation For Bridge End Hazard Only (No Shoulder Gutter J 

Approach End Anchorage 
Transition Section (See Detail J J Assembly (Flare Shown J 

Brldge Rail Projection~ c:::::>_ 

Approach End Anchorage A 

Transltlon Section (See Detall J J Assembly r Flare Shown J 

Installation For Bridge End Hazard Only (No Shoulder Gutter J 

Guardral/ Not Required Except Where Slope 
Stee er Than I : 3 Or Other Hazards Are Present 

Varies 4 Panels W-Beam 

-;;i ~ Bridge Roll Project/on 

End Anchorage Type II 
Flared End Section 

- -- - - -- -- -- ----e===J 

lnstallatlon For Bridge End Hazard Only r No Shoulder Gutter J 

Approach End Anchorage 
Transition Section (See Detail J J Assembly r Flare Shown J 

Bridge Roll Pro]ecflonT -
Approach Slab 

l====,,,,,i----------
For Median Guardrall See Sheets 7 & B And General Note 12. 

6 Wlth Four Or More Lanes Trall/ng Guardrall Anchorages Muy Be As Shown In Detall P Unless Other Anchorage Ca/fed out In The Plans 
--- ------------F~~ !====~- -- -- -- - - -- - -

UNON/DEO ROADWAY - DETAIL 0 c:> 
__L_ Bridge Rail Pro}ecti~ i__ _______ _ 

Approach End Anchorage 
Assembly r F /are Shown J Varies 2.5 Panels Transition Section (See OetaU J J 

Installation When Other Hazards Or Shoulder Gutter Are Present 

Approach Slab 

Notes For Details 0 & P: ON/OED ROADWAY - DETAIL P 
See General Notes Nos. I, 2, 3, 4, 5, 6, 8 and 9. See Detall J for approach connections to bridges. 

For end anchorage assemblies see sheets elsewhere in this Index and the plans. 

Shoulder gutter In Itself does not require the lnstallatlon of guardrall. 

GUARDRAIL APPUCATIONS FOR BRIOSES Wml FULL WIDTH SHWLDERS AND 
SAFETY SHAPE TRAFFIC RA/UNG BARRIER EXTENDING FULL LENGTH OF APPROACH SLAB 

2008 FOOT Design Standards 
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Flared End Section 

End Anchorage Type II 

Bridge Rail Pro}ecti"on ~L 
~-,--

4 Panels W-Beam Varies 

Guardrail Not Required Except Where Slope 
Stee er Than I : J Or other Hazards Are Present 
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Installation When Other Hazards Or Shoulder Gutter Are Present 

Approach End Anchorage ll Varles Transition Section 
Assembly <Flare Shown J Varies I Panels See Index No. 402 

Min. 

-------",--- Approach Slab 
Bridge 

Installation For Bridge End Hazard 
Only <No Shoulder Gutter J 

Transition Section 
See Index No. 402 

Approach End Anchorage 
Assembly ( F fare Shown J 

Bridge Rail Projectio-;;.__.;:r-

Guardrail Not Required Except Where Slope Steeper 
Than I : 3 Or other Hazards Are Present 

End Of Hazard 
' 

4 Panels 

--q------
Approach Slab 

Bridge 

Installation For Bridge End Hazard 
Only (No Shoulder Gutter J 

Transition Section 
See Index No. 402 

Approach End Anchorage 
Assembl f F fare Shown J 

Bridge Rall Projecflon ~ 

Bridge Rail Projection~- i\JL c::::> Approach Slab 

End Anchorage Type II 

Flared End Section Approach Slab 

-- -- -- --· -'----- ---- -- -- --

Approach End Anchorage 
Assembly (Flare Shown J 

Varies 
Varies I Panels 

Transition Section 
See Index No. 402 

Transfflon Section 
See Index No. 402 

Approach End Anchoragell 
Assembl (Flare Shown J = =--= ;>-For Ued;on GuordroU See Sheets 9 & 10 And General Note 12~ = = =-- --

n. 
Installation When Other Hazards Or Shoulder Gutter Are Present Installation For Bridge End Hazard 

Onl (No Shoulder Gutter J 

Approach Slab 

c::::> Brfrige 

Flared End Section 

End Anchorage Type II 

Bridge R_!!!!!~o~ ______ i_ _____ _ Approach Slab 

llWith Four Or Uore Lanes Trailing Guardrail Anchorages May Be As Shown In Detail I Unless Other Anchorage Called OUt In The Plans 

Approach End Anchorage 6 

Assembly f Flare Shown J 

UNDNIOEO ROADWAY - DETAIL H 

Notes For Details H & /: 

Approach End Anchorage 
Assembly (Flare Shown J 

Varies 
Varies I Panels 

m. 

Transition Section 
See Index No. 402 

Installation When Other Hazards Are Present Or Shoulder Gutter Present 

See General Notes Nos./, 2, 3, 4, 5, 6, 8, and 9. See Index No. 402 for approach connections to bridges. ON/,'ftll:'O ROADWAY 
For end anchorage assemblies see sheets elsewhere in thls Index and In the plans. &n;j 

Shoulder gutter i"n itself does not require the installation of guardrail. 

GUARDRAIL APPUCAT/ONS FOR BRIDGE$ Wml FULL WIDTH SHaJLDERS ANO 
SAFETY SHAPE TRAFFIC RNUHQ BARRIER EXTEND/HQ I ESS THAN FULL APPROACH SLAB l.ENQTH 
No Panel f s J Required In Absence Of Other Hazards 
Varies To Ueet Need When other Hazards Are Present 

Varies 
Transition Section 
See Index No. 402 

Guardrail Not Re Ired Exce t Where Slo e Stee er Than I : 3 Or Other Hazards Are Present 

Varies Varies 

•ru ,,, L' I Panel r See Detail W J 
125' R: I: 10 Taper Rafe 

61 
( Mi"n. )1): £•" Of uo•ord 

f Panel r See Detail w J End Anchorage Type II 181' R: I: 15 Taper Rate 
125' R: I: JO Taper Rate Flared End 

1 

I 

181' R: I: 15 Taper Rate Section Proj~ec"i;;f/~o~n~Of~~N~o;;r;ma~l-;=_J~=-~==--==~':~j~=:~=-"'"[=':--J':-='=...i.=--'-:--.a...=~-f"=da=::r~+============l 
:;;;,;;;;~~~;=-'-:~~~~::::=-t::':--J';:";""::;...a.-:-~l'-;...4=...!....a..ftJluttttb::::+::::J Shoulder Line - ~ ~ I: 10 For Design Speeds 545 mph 

fh'Jl13Z~0Zi"Rt Normal --r --c I: 10 For Design Speedss45 mph See Detail K Offset -<=:J Approach Slab Exist. Bri"dge 
-- -- --~ --:r Bridge Rall Projecflon _______/ ~, I: 15 For Design Speeds 2!50 mph 

Brldge Rall Projection/ I: 15 For Deslgn Speeds:z:50 mph 
See Detall K Offset ___ _ ___ ---X Approach Slab 

Bridge Rall Projection~ _efset I: 10 For Design Speedss45 mp~ Exlst. Brldge -- -- --- --- --- --- -- ---- -- )rl ___ _c=±============I 
Projection Of Normal ~ 1: 15 For Design Speeds ~50 mph For Uedlan Guardra!I See Sheets 9 & 10 And General Note 12 
Should~e __ :-::,._ __ I 

Approach End Anchorage 
Assembly (Flare Shown J Varies 

I Panel r See Detail W J 
125' R: I: 10 Taper Rafe 
181' R: I: 15 Taper Rate 

Transition Section 
See Index No. 402 

No Panel ( s J Required In Absence Of Other Hazards 
Varies To Meet Need When Other Hazards Are Present 

Approach Slab Exist. Bridge 

I Panel (See Detail W J 
125' R: I: ID Taper Rate 
187' R: I: 15 Taper Rate 

6 With Four Or More Lanes Trailing Guardrail Anchorages Uay Be As Shown In Detail I Unless other Anchorage Called out In The Plans Approach End Anchorage 
Assembl (Flare Shown J 

Transition Section 
See Index No. 402 UNOMOEO ROADWAY - DETAIL S Varies 

Notes for Details S & T: OMOEO ROADWAY - DETAIL T 
See General Notes Nos. I, 2, 3, 4, 5, 6, 8 and 9. See Index No. 402 for approach connections to bridges. 
For end anchorage assemblies see sheets elsewhere in this Index and the plans. 

GUARDRAIL APPUCAT/ONS FOR BRIDGE$ Wml tESS THAN FULL WIDTH SHaJLDERS ANO 
SAFETY SHAPE TRAFFIC RNUN9 BARRIER EXTEND/HQ t ESS THAN FULL APPROACH SLAB l.ENQTH 

2008 FOOT Design Standards 

GUARDRAIL 

End Of Hazard 

4 Panels Varies 

GuardraU Not Requi"red Except Where Slope Steeper 
Than I : 3 Or Other Hazards Are Present 

DETAIL I 

125' R LAYOUT 

/'L:.]2.5' 

~ 1-46:'.'5' '-..... '" ~Wing Post ~ing Post 

~ l J.,o· I __j ~sr 
0 6.25' ~ 

12.49' 

18T' R LAYOOT 
See General Note No. 13 

STANDARD PANELS SET TO 
RADIALS ADJOINING BRIDGES 

DETAIL W 
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Bridge 

' ' 
6' Or 10' Shoulder (Std. J - ---

Approach Slab 

' 
For Guardrail Lengths See Table Below Left 110'/Un. I 

I: 10 For Design Speeds :S45 mph I 

.__...---- Edge Of Travel Lone 

Transition Section /': 15 For Design Speeds 2'50 mph _........,, 
See DETAIL J I I: 25 When Shoulder Gutter Present ~ Ufsc. Asph. Pavt. To Sult --------- Shoulder Line 

~~~~':=="~:i"'~':':':'~'~"~'~'~~~~"~~'...."F~T"~~l~=,r~'·i'=;r~~~~~~~==:;:!=::!=:"."'iiZ~/~~S~hou~l~de~r~T~r~ea~l~m~en~IJ~"~~~I~~~ ~--- ___ -~ ~-~ ____ _ - r----- 0 
LJ 

0 
o ~ o o 1 1 a o a a o a o o • o " ~ " ~ \ 

1 

Shoulder Transition 
G d II , , _,,, u ________ 'C ~ ~Extended Shoulder Not (Extended Shoulder J 

Break Point-I l.-r"-------· uari ro 125 R: I: 10 Toper Rote ~ ~ --.,. ' ...- St Tho. I 10 

~ ~ __LS' Misc. Aspha/f Pavf~j8i~=: D~h}i~ :f per Rote Extend~;;:;:e~ories -----"' Extended Shoulder ------------/i- - -- -~e~ 'f!._!____ ~,-----.Slope Vorfes ____/ 

..L ...._ _ _ _______ _ _ _______ _ _ _______ _ _ _______ ~ _ _ _ ___ ,,----Median 

GUARDRAIL LENGTH (Ft. J 
- - -----/'----- ,. - - -

Approach End Anchorage Assembly -= l'tDJeo/etl CZ 
ADT I Ft.I 

6' & 8' Rdwy. Shldr. ID' & 12' Rdrry. Shldr. 
Min. Guardr•'I Min. G·-~ro,·1 

Median " 1 Uedian ""'u, lfllfJ/ll 
60-70 2: 1500 36 

Width Length Width Length Lengths are based on minimum median widths and on standard 
i-o~=+--~=~--+~~-+~50'!!'-+~35~6,c.~5-+-"'5~4~+-3=05=,5=--i clear zone widths for travel lanes on tangent roadways, and 

60-70 < 1500 30 
55 2: 1500 30 

44 281.5 48 219.0 the length of advancement needed for flared end anchorage 
>-'~~+--~~~--+--C'Cc--+~44eo--+2B~lcc.5c--t---48~-+20019"."o~ assemblies to shield normal transverse undersfope and bridge 

end hazards. Lengths may need to be adjusted for auxlflary 
55 < 1500 24 

45-50 2: 1500 24 
45-50 < 1500 20 

38 194.0 42 144.0 /ones. curved roadways, parallel end anchorage assemblies. 
i-c~~t--~""''O---+-C0~-+~3~8~T"'l94~.0~+--~42""-+IC044~.0~ skewed crossings and other hazards present. 

34 144.0 38 94.0 
Edge Of Travel Lane 

45-50 Urban~ Curb 24 38 194.0 42 144.0 Note: For approach end anchorage ossemblles see sheets elsewhere In this Index and the plans. 
35-40 Urban l'6 Curb 18 32 144.0 36 81.5 

WHEN END TERMINAL IS WTSIDE OF OPPOSING ROADWAY CLEAR ZONE 

Bridge Approach Slob T 
1-----1--------------F_a_r_G_ua_,_d_ra_l_l_Le_n~gt_h_s_S_e_e_c_ab_l_e_B_e_l_aw _____________________ ____, 

Transition Section 
See DETAIL J I .,.---- Edge Of Traffic Lane 

61 Or 10' Shoulder (Std. J-1-1 
I I: 10 For Design Speeds <45 mph 

I: 15 For Design Speeds>50 mph 

IO'Min. 
~Shoulder Line 

~ I. ~~ •~· n DD a tf D 
- - D ~ ~~ 

125' R: f: JO Taper Rate Flared End Section 
IH!' R: I: 15 Taper Rote 
(See Detail W J 

I 
I I/' A h P t T S ·:r 15" •r Fl•tter 

0 
-Extended Shoulder Not- (' isc. sp · av • 1 o u1 " u ___. v-

~ u ~ D n M " " 0 n ~teeper Than I: 10 I Shoulder Treatment I - ~ Shoulder Transition 
Back Roll r To Be Paid " " " " ,, - ..------------- r Extended Shoulder J 
For As Guardrail, lF J _ _;<_ __ ~ ...::-=r Median 

Extended Shoulder____.... ~ -G. -C. ------J - ~ 
- - -tNO,zJ~ \_ ~Crash Cushion 1 

_ - - V rres, see Shee Uniform Slope- I _ -L;---; (LOootion And Rate 0 Guardrail Transition (For Transition Details See QPL Vendor 

I 
Guardrail I 

Break Pofnt--J _L 5' Misc. Asphalt Povt. 

2~ ~ 
30 ~ __ - - - Departure in Drawings For Individual Crash Cushion Used J 

~*~~ ~;;;;;;;;;;;;;;;;;;;;;;;;~::'...o=J:"'- - - - -=--- ------ ---------------- -- -- ~----;houlder Une J -- --- --- --- --- -
. 

' 
Bridge ~ Approach Slab 

-Ian W/dHJ 
IFt.I 

32 
34 
36 
38 
40 
42 
44 
46 
48 

GUARDRAIL LENGTHS 
I• IO TAPER RATE I• 15 TAPER RATE 

6'1Jrldfe --
/O'Brldgo Shtluldor 

6'1Jrldfe --
/O'Brldgo Shtluldor 

Pone/a I No. I l..lltfl/I I Ft. I Pone/a I No. I l..lltfl/I I Ft. I Pone/a I No. I l..lltfl/I I Ft. I l'flnola I No. I l..lltfl/I I Ft. I 
Front Back Total Toto/ Front Back Total Total Front Back Total Total Front Back Total Total 
9.5 6 15.5 193.75 6.5 4 10.5 131.25 13.5 10 23.5 293.75 8.5 6 14.5 181.25 
10.5 7 17.5 218.75 7.5 5 12.5 156.25 14.5 II 25.5 318.75 9.5 7 16.5 206.25 
10.5 7 17.5 218.75 7.5 5 12.5 156.25 15.5 12 ZT.5 343.75 10.5 8 18.5 231.25 
11.5 8 19.5 243.75 8.5 6 14.5 181.25 16.5 13 29.5 368.75 11.5 9 ro.5 256.25 
12.5 9 21.5 268.75 9.5 6 15.5 193.75 17.5 13 30.5 381.25 13.5 II 24.5 306.25 
13.5 9 22.5 2Bl.25 10.5 7 17.5 218.75 19.5 15 34.5 431.25 14.5 II 25.5 318.75 
14.5 10 24.5 306.25 10.5 7 17.5 218.75 20.5 16 36.5 456.25 15.5 12 ZT.5 343.75 
14.5 10 24.5 306.25 11.5 8 19.5 243.75 21.5 17 38.5 481.25 16.5 13 29.5 368.75 
15.5 II 25.5 331.25 12.5 9 21.5 258.75 ff.5 17 39.5 493.75 17.5 13 30.5 381.25 

The lengths shown on this table ore typical for roadways with standard width shoulders. Length requirements shall be determined on a site 
specific basis for both standard width and narrow bridge shoulders and end anchorage or end shielding use. 

WHEN END TERMINAL CANNOT BE IJJCATED OOTSIDE OF OPPOSING ROADWAY CLEAR ZONE 

Edge Of Traffic Lane 

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RA/UNG 
EXTENDING FULL APPROACH SLAB LENGTH IN WIDE MEDIANS WITH FWSH SHaJLDERS 
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Bridge Approach Slab 
' 

Guardrail Panels And Length (See Table Below J 

1 

Crash Cushion 

1

10' Mln. 

Transition Section 
See DETAIL J I: /0 

~/,/5 
For Design Speeds 545 mph 
For Design Speeds <?:50 mph 

I 

Edge Of Traffic Lane 

________________ ~shoulder Lln_e _ ____ _ 

Guardrail (See Sheet 7 J 
Misc. As~half Pavf. r Median 

Bridge 

Brldge 

125' R: I I: 10 Taper Rafe j 
181' R: I: 15 Taper Rate (See Detall W J 

' 

c. c. 
Guardrail Transition (Approach Section J 
As Required For Redirecfive Crash Cushion 

Guardrall Length-One Half Panel Less Than Taper Side For Plan Quantities 
Approach Slab J.., 

MEDIANS WffH KJ' BRIDGE SHOOLDERS 

Approach Slab T Guardrail Panels And Length (See Table Below J 

I Transition Section 
See DETAIL J 

Edge Of Traffic Lane 

Edge Of Traffic Lane 

Guardrall r See Sheet 7 J 

tj -
~ :;; ,. 
• 
,1j 

~ 

Bridge Approach Slab 

,- Ed Of T ff/ La ge ro c ne 

une - -parture - -
"' D!------~ Q ~ Q Q 8 Q Q Q ~I --c:. e: Polnt Of Impact Speed ( S 1 J 

-- -- Crash Cushion Located On --- Opposfng Roadway Shoulder 

x 

L < Runout Length J 

Speed ( S1 J For Determining Crash Cushion Slze: 

s 1 - f r Design Speed J - ( c~Zd J @eslgn Spee~ 

SIZING CRASH CUSHIONS lJJCA TED 
ON OPPOSING ROADWAY SHOOLDERS 

---

Guardrafl Transition r Approach Section J 
As Required For Redirecfive Crash Cushion 

Guardrafl Length-One Half Panel Less Than Taper Side For Plan Quantities 

MEDIANS WffH 6' BRIDGE SHOOLDERS 

Note: The guardrail configurations shown apply only to parallel or near parallel bridges with open medians. 

GUARDRAIL LENGTHS 

6' BRIDGE SHWUJERS Kl BRIDGE SHOJLOERS 
llEDIAN 1:10 TAPER RATE 1'15 TAPER RATE 1:10 TAPER RATE 1'15 TAPER RATE 
WIDTH 
(Ff. J PANELS (No. J LENGTH I Ft. I PANELS (No. J LENGTH I Ft. I PANELS (No. J LENGTH I Ft. I PANELS (No. J LENGTH I Ft. I 
30 14.5 181.25 20.5 256.25 7.5 93.75 ID.5 131.25 
2B 12.5 156.25 18.5 231.25 6.5 81.25 8.5 106.25 
26 11.5 143.75 15.5 193.75 5.5'fC 68.75 6.5 81.25 
24 9.5 118.75 13.5 168.75 5.5"' 68.75 5.5"' 68.75 

The lengths shown in fhls table are based on standard widths for roadway and bridge median shoulders. Length requirements for 
both standard wldfh and narrow brldge shoulders and end anchorage or end shlelding requlrements sha/f be determined on a site 
specfflc basis. When crash cushions are required on opposing roadway shoulders, their sizes may be determined by the residual 
speeds ( S1 's J along the runoufs from the approach roadways; however, when calculated speeds ( S1 's J are less than 30 mph; 
crash cushions shall be no less ln slze than for 30 mph* see speed diagram left. The number of panels may be reduced when 
lnstalllng a crash cushfon more than 2.5' In width. see below. 

* Number shown is the minimum number of panels plus a W-Thrie beam transition panel; single faced guardrail must have a length 
of five ( 5 J or more panels. 

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RA/UNG 
EXTENDING FULL APPROACH SLAB LENGTH IN NARROW I/ED/ANS WITH FWSH SHOULDERS 
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Approach Slab 
Bridge For Guardrail Lengths See Table Below IO'Mln. 

' 
I -------- Edge Of Travel Lane 

I: 10 For Design Speeds s45 mph I 

Transition Section II: 15 For Design Speeds ~50 mph 
See Index 

1

No. 402 I 1: 25 When Shoulder Gutter Present ,,.,----- Misc. Asph. Pavt. To Suit ~ Shoulder Line 

:·::,::~lf~~Bf!'ll"lRl'"~~-;:r:~;;e~~;;;;:oJ_"""!!~~l~"""'ll~"""'ll~"""'ll~-,r(',f-i'r---ir---ir---ii-::-;r:;;--ii-:---i!'"""::~~=-ll'"""==S~hou~~=·~r:T~re~a~lm;•;n~l~~::~I~:::~ ~~ __ -~~ -~ __ _ 
I 

I-' LJLI" ~ ~ D tJ 0 tJ ~ ~ tJ ~ ~ ~II~ ~ ~ ~ ~ ~ ~ \ ~ -Should T "f" 
Break Polnt.--....... 125' R: I: 10 Taper Rate ~ ~, ~ " D a ll tJ I ,~ ....--Extended Shoulder Not ( Extene:ed '"ff~1d~~) 

2
, I ,__.----- lfI1' R: I: 15 Taper Rate Extended Shoulder Extended Shoulder~ -----------. '"°' 1 Stee~'!___f_3_JQ ~ 

1 
:----_,-Guardrail (See DetaUWJ -- /i--- -- -- .,,--Slo-pe-Varfes~ ------j ..- ~ ,-Slope Varies ____., , 

..L- '-... J~-"tS, Misc. Asphalt Pavt. -- - - ------- - - ------- - - ------- - - -------

6 1 Or 10' Shoulder r Std. J---. 

_ ___ ,,.---- Medlan 

GUARDRAIL LENGTH (Ft. J Approach End Anchorage Assembly -6' & 8' Rdwy. ShkJr. IO' & 12' Rdwy. Shhlr. = l'rv}- CZ Lengths are based on minimum median widths and on 
Uin. Guardrail Uin. GuardraTI standard clear zone widths for travel lanes on tangent 

ADT I Ft.I Median Median ~ 
'""'' 60-70 
60-70 

55 
55 

45-50 
45-50 
45-50 
30-40 

Width Length Width Leng/h roodwo'ys, and the length of advancement needed for 
flared end anchorage assemblles fa shield normal 

--- ----- --- ------------ -- --Al - ---- ---- -- ---Shoulder Line~ -- --- --- ---

:2. 1500 36 50 362.5 54 312.5 transverse underslope and bridge end hazards. Lengths 
< 1500 30 44 2ff1.5 48 237.5 may need to be adjusted for connection location on 
2:.1500 30 44 21f1.5 48 237.5 wing post or bridge traffic ral/lng barrier f see Index 
< 1500 24 38 212.5 42 162.5 No. 402 J. ouxrllary lanes, curved roadways, parallel end Edge Of Travel Lane ---" 
:2.1500 24 38 212.5 42 162.5 anchorage assemblies, skewed crossings and other 
< 1500 20 34 162.5 38 112.5 hazards present. When the wing post ls replaced IYj 

Note: For approach end anchorage assemblies see sheets elsewhere ln fhls Index and the plans. 

Urban 1% Curb 24 38 212.5 42 162.5 bridge traffic railing barrier, reference Detail J and see 

Urban IJ6 Curb 18 32 162.5 36 100.0 Index No. 402. WHEN ENO TERMINAL IS OOTSIDE OF OPPOSING ROADWAY Cl£AR ZONE 

ApproachSfub T-----------------~---------------------------1 -1- For Guardrail Lengths See Table Below I 

Transition Section 
, Index No. 402. 

Bridge 

------- Edge Of Traffic Lane 

6' Or 10' Shoulder (Std. J ~ I I I /O' Min. 

;~~~~~~~~~~~~~~~~~~,,~~~~~~~~li'i/O~F~o;r;D~e;
5

;,
0

;n'.S~p~e~e~ds~<;45~m;p;h~~:l;:;'.ll;;:;i;;:;~~~~~~~~~~~~~~~~~~~i~~~!-.~. - c:'-~~·~;~:~,,------: Shoulder Line 

I 

II -----"-.,----- ~ " 0 D I: 15 For Deslgn Speeds 2:50 mph I - 15° or Flotter.=::Jl - ~ _ _ -=--
11 -------- Flared End Section .. H ~ u 0 a I Extended Shoulder Not- r'sc. Asph. Pavt. To Su!tf ~ - - -

125' R: I: IO Taper Rr. e------- n ~ ~ ~ a " " " Steeper Than I: 10 I Shoulder Treatment I _ ~Shoulder Transltlon 
llil' R: I: 15 Toper Ra e Back Rail (To Be Paid " " " ~ (Extended Shoulder) 
(See DetaU W) 

1 

,- Guardrail For As Guardrail, lF) _ /_ ~ a ~ n -~- -e -C ----1 _ =-~ ,...:=£ Medlg_n _ _ -~---- ___ _ 
Break Point--.., ,.-5' Misc. Asphalt P Extended Shoulder,,.--- · · 

- -J-- _ - - -:----- Se Sheet No. 2. ~ \ 'crash Cushion : 

.------- Median 

_2_' _1

1 

,____ _ - - -
0 

arture-LiM< Location And Rate Vanes, e Unlform Slope- ~Guardrail Transltion (For Transltion Details See QPL Vendor 

30
• - - ep Drawings For Individual Crash Cushion Used J 

-- -- -- --- --- --- --- ----- --- ---------- --------__ , __ - --:r -- --- --- --- --- - -- --- ---

' 
Bridge Approach Slab 

Shoulder Line ----------

GUARDRAIL LENGTHS 
I• Ill TN'ER RATE I• 15 TN'ER RATE 

Median IJ'Br/df/e S/rrJIJ/W ltlllrldllo - IJ'Bl'ldgo S/rrJIJIW /tlllr/df/e -Width Panela I No. I •-IFt.I Panela I No. I Lflrrl/I I Ft. I Panela I No. I Lflrrl/I I Ft. I f'anelalllo.I Lflrrl/I I Ft. I 
IFt.I Front Back Total Total Front Back Total Total Front Back Total Total Front Back Total Total 
32 7.5 6 13.5 168.75 4.5 3 7.5 93.75 11.5 9 20.5 256.25 7.5 6 13.5 168.75 
34 8.5 6 14.5 181.25 5.5 4 9.5 118.75 12.5 10 22.5 281.25 7.5 6 13.5 168.75 
36 9.5 7 16.5 206.25 6.5 5 11.5 143.75 13.5 II 24.5 306.25 8.5 7 15.5 193.75 
38 /0.5 8 18.5 231.25 7.5 6 13.5 168.75 14.5 12 26.5 331.25 10.5 9 19.5 243.75 
40 10.5 8 18.5 231.25 7.5 6 13.5 168.75 16.5 13 29.5 368.75 11.5 9 20.5 256.25 
42 11.5 8 19.5 243.75 8.5 6 14.5 181.25 11.5 14 31.5 393.75 12.5 10 22.5 281.25 
44 12.5 9 21.5 268.75 9.5 7 16.5 206.25 18.5 15 33.5 418.75 13.5 II 24.5 306.25 
46 12.5 9 21.5 268.75 /0.5 8 18.5 231.25 19.5 16 35.5 443.75 14.5 12 26.5 331.25 
48 14.5 II 25.5 318.75 11.5 9 20.5 256.25 20.5 16 36.5 456.25 16.5 13 29.5 368.75 

The lengths shown on this table are typi"cal for roadways with standard width shoulders and a relocated connection to the existlng wlng post. 
When the wing post Is replaced by bridge traffic railing barrier, reference Detall J and see Index No. 402. Length requirements shall be 
determined on a site specific basis for both standard width and narrow bridge shoulders and for end anchorage or end shielding use. 

WHEN ENO TERMINAL CANNOT BE UJCATEO OUTSIDE OF OPPOSING ROADWAY Cl£AR ZONE 

Edge Of Trofflc Lane 

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RA/UNG 
EXTENDING l£SS THAN FULL APPROACH SLAB LENGTH IN WIDE MEDIANS WITH FWSH SHOULDERS 
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125'R: 
1£11' R: 

Bridge 

Bridge 

Bridge 

Guardrall Panels And Length f See Table Below J 
I Crash CusMon I 

10' Mln. 

Transltian Section 
See Index No. 402 

I 
Approach Slob 

Edge Of Trafflc Lone 

MEDIANS WffH Kl BRIDGE SHOOLDERS 

Guordrol/ Pone ls And Length (See Tobie Below) 

I 
Transition Section 
See Index No. 402 Edge Of Traffic Lane 

I ;. 

•~1.a~w- ~~~~~f~~~~~~=~~~~~~;~~~~;;;;:;:;:::;:~:;:_~~~:;:~::~~~~~!f;~~~!~~~~~~~~~~:~~~~:~.,~:~1ll~·~-:-h•<•s~•h•o~~!!s;~.:.:.';d.•~r1 t~----lf!1' R: I: 15 Toper Rate (See Detall W J-L --------- I: 10 Far Design Speeds :545 mph , , m 
11----Mfsc. Asphalt Povt. -------F------- I: 15 For Design Speeds ;;?:50 mph f Medlon § 

Guordral/ (See Sheet 9 )---J.: --- . ~ I ------- i ---------
Special Blocks As Required Misc. Asphalt Pavt. 

c. c. - Shoulder Llne:;r 

Edge Of Traffic Lane 

Brldge 

I 
Approach Slab 

' 

--• 1ne ----rture i..----
"t::l oePo -- --

-- -- -- -- -- -- --
°"!'"':-"1'-:'.:11'":""::-.,,,,,.c;."'e;-,.ikpo1nt Of Impact Speed rs r J 

-- -- -- -- -- -- -- --
x 

Crash Cushlon Located On 
Opposing Roadway Shoulder 

L ( Runout Length J 

Speed (Sr J For Determlnlng Crash Cushlon Size: 

Sr= f (Design Speed J = ( c~;d l@esign Spee~ 

SIZING CRASH CUSHIONS WCA TED 
ON OPPOSING ROADWAY SHOOLDERS 

Guardrail Transition f Approach Section J 
As Required For Redlrective Crash Cushlon 

Guardrall Panels And Lengths Some As Toper Side For Pion Quantities 

llEDIANS WffH 6' BRIDGE SHOOLDERS 

Note: The guardrail configurations shown apply only to parallel or near parallel bridges wlth open medians. 

GUARDRAIL LENGTHS 
6' 8111/JQE SIOJUJERS IO' 8111/JQE SHOOUJERS 

MEDIAN 1:10 TAPER RATE I: 15 TAPER RATE I• 10 TAPER RATE 1:15 TAPER RATE 
WIDTH 
I Ft.I PANELS (No.) LENGTH (Ft.) PANELS (No. J LENGTH f Ft. J PANELS (No.) LENGTH f Ft.) PANELS (No. J LENGTH f Ft. J 

30 12.5 156.25 18.5 231.25 6.5 81.25 9.5 118.75 
28 11.5 143.75 16.5 206.25 5.5 68.75 7.5 93.75 
26 9.5 118.75 14.5 181.25 5.5* 68.75 5,5-'fo 68.75 
24 8.5 106.25 11.5 143.75 5.5:rc 68.75 5,5.,. 68.75 

The lengths shown in this table are based on standard widths for roadway and bridge median shoulders. Length requirements for 
both standard width and narrow brldge shoulders and end anchorage or end shlelding requlrements shall be determlned on a slte 
speclflc basis. When crash cushions ore required on opposing roadway shoulders, thelr slzes may be determined by the resldual 
speeds f Sr's J along the runouts from the approach roadways: however, when calculated speeds r Sr's J are less than 30 mph crash 
cushions shall be no less in size than for 30 mph; see speed diagram left. 
a crash cushlon more than 2.5' ln wldth: see * below. 

The number of panels may be reduced when installing 

*Number shown is the minimum number of panels plus a W-Thrie beam transition panel: single faced guardrail must hove a length 
of five ( 5 J or more panels. 

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RA/UNG 
EXTENDING LESS THAN FULL APPROACH SLAB LENGTH IN NARROW MEDIANS WITH FWSH SHOULDERS 
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Intersecting Drive r Or Side Rood 

" . I ~ I ,ones ~I 

~ 

3 

Roodwoy_~~--

TAPER TURNOUTS 

LEGEND 
0 Edge of traffic lane for simple curve turnouts. 

Edge of travel lone for taper turnouts. 

® Taper. 

@ Pavement return r radius R 1 J. 

© Flared end anchorage to be installed except when existing guardrail 
on intersecting dri"ve or side road adjoins the project. 

® Post for locating flare, proximate to PC or PT: 
No. 2 post for Radii 25' or less. 
No. 3 post for Radii >251 and <50'. 
Between No. 4 and No. 5 posts for Radii 50' or greater. 

@ Post for locating flare, proximate to PC or PT: 

0 
® 
@ 

No. 3 post for Radii 25' or less. 
Between No. 4 and No. 5 posts for Radii greater than 25'. 

Expanded shoulder for guordrofl. 

Expanded shoulder for flared guardrail end anchorage. 

Shoulder In absence of guardral/. 

@ Flared end anchorage assembly. 

® Radial guardrail to be installed when guardrail required 
on the intersecting drive or side road (radius R2 J. 

@) End anchorage Type JI( radlal return only J. 

@ Guardrail installation limited to roadway right of way 
unless otherwise called for in the plans. 

Note: The guardrall application shown on this sheet are for highways with flush 
shoulders and no restraints for constructing flared end anchorages and minimum 
lengths of guardrail. For hlghways wlth flush shoulders and restralnts to 
construct!ng flared anchorages, see General Note No. 6. 

Where openlngs in guardrail are requlred in close proxlmity to bridge trafflc 
rails or ends of concrete barrier walls, and minimum length guardrail with 
flared end anchorages can not be applied, either controlled release returns 
or energy absorbing terminals are to be applied. 

RADIAL GUARDRAIL 
Normal Turnouts 

Toper Simple Curve 

Pone ls Panels 
R1 R2 Required 6 R2 '{Tequlrec 6 
15' ' 3 85" 56' 25 3 85" 56 
20' 25' 3 85" 56' 25' 3 85° 56' 
25 25' 3 85" 56' 25' 3 85° 56' 
30' 25' 3 85° 56' 25' 3 85° 56' 
35' 25' 3 85° 56' 25' 3 85° 56' 
40' 40' 5 89" 31 40' 5 89" 31 
45' 40' 5 89° 31' 40' 5 89° 31' 
50' 40' 5 89° 31' 40' 5 89" 31' 

Note: Only 25' and 40' radius panels are to be used 
for retum guardrail on normal turnouts. On 

RADIAL GUARDRAIL 
skewed turnouts the number of panels used 
and their arrangement with straight panels 
will be as shown in the plans or as directed 
by the Engineer. 

Intersecting Drive 

~';'.,1~ 1 
I~ I Vanes 

- _ 1,._J c--t------1---J--c1':, 

S/MPL£ CU/NE TURNOUTS 

GUARDRAIL APPUCAT/ONS FOR INTERSECT/Ml DRIVES ANO SIDE IOAOS ON RURAL FAC/UTIES 
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Approach Slab And Bridge Traffic Ralllng Barrier 
See Index Nos. 42.0. 422. 42.3. 42.4. 42.5. and 5210 For Barri"er End Detai"/s 

Thri"e-Beam Termi"nal 

Guardrail Transition And Connection Cost To Be Included In The Contract Price For The Approaching 
End Measurement For Guardrail Pavment ~ -- Guardrail System: No Addi"fional Payment For Guardrail Bridge Anchorage Assembly, Thrie-Beam Panels, 

I Nested Panels, W-Thrie Beam Transition Panel, Back Up Plate, Filler Plate And Accessories. 
Connec tor~ 

7 1:: 
(a J ( b} (cJ (d} ('} (f} ( g} 

I 111 11 11 11 11 11 I 

' 
UY''-ll

11 

I 121-611 Thrie-Beam Panel f Nested J 121-611 

' 
25' Thrie-Beam Panel 

21 11 x12" x f 11 Thrle-Beam Terminal 
Connector Plate (Back-Up Plate J and 
8 11 x 8 11 x 1;;f11 Special Galvanized Steel 
Fiiier Plate (See Below J 

431-911 Guardrail Transition 

( h} 

11 11 I 11 11 

Standard W-Beam Guardrail, 
End Anchorage Assembly, 

W-Thrle Beam Speci"al Transi"tion Or 
121-6 11 Thrie-Beam Panel Transi"tion Section Other Special Treatment . 

ELEVATION 

711 fl) 15" Long HS Hex Bolts ( J 111 

G 
------ Zin. ;hread Length) And Nuts f5~Reqd. J ____________________________ ____________ S0!_u!!!__e.!_B_!__eC!!_~i!!!_~-------------------------=1- ________ 

With 2;f11 OD Plafn Round 

' " 

Blf Washers Under ~eads And Nuts J' 

D I 

. I I !n 
: H 

s-1 I 
Arc I I 

c-1 D-1 I 
I 

....___________Approach s1abW 

i 11 
fl) x 18.5" Long Upper And 

fl.5" Long Lower Post Bolf 
And Nut With 1-f" OD Steel 
Washers Under Nuts 

6 <it I' -6i11 cc J~ J'-li" 00 6' -3 11 Ty_e_icaf 

I ~r u1sc. Asphart Pavt. < I I 
Fl R R 

-fl .R _R R R R R n 
I 

I 

i ___ --~1 I '---For other Flare Offsets And Parallel Alignments See Sheets Nos. 5, 6, 7 and 8 

12' -6" Nested I '----- Edge Of Traffic Lane F_J 
I Shoulder Gutter 'tr--- ~ Direction Of TrC1'1el 25' Shoulder Gutter Transition f Shoulder Gutter To Gutter With Dike J 

PLAN - GUARDRAIL, SHOULDER GUTTER AND SHOULDER TRANSITIONS 

fi 11 fl) x 20" Long Upper And 
19" Long Lower Post Bolt 
And Nut With If" OD Steel 
Washers Under Nuts 

{ ::z 
W-Thrle Beam~ 

Transifiln Section 

Begin Shoulder 

4' 

Gutter Transition~ /Misc. Asphalt PC1'1t. 
0.06 (Std. } I L__ 0.06 I 

I --~1='=:::::::::==~'~"-

Standard 
Shoulder 

Line 

I 
Shoulder Gutter 

0.06 (Std. JI 

Fl 
• 

"'I • 

71-611 

3'-611 4' 

l'-6" 

~ 

Misc. Asphalt Pavt. 

o.06 I f 
SECTION AA SECTION BB SECTION CC SECTION DD 

1 J' J' 

21" x 12" xi" Thrle-Beam 
Terminal Connector Plate 

B" x 8" x l;;f" Special 
Galvanized Steel Fl/fer Plate 

All Holes Are I" fl) 

SPECIAL GALVANIZED STEEL FILLER PLATE 
FOR USE AT SECTION BB 

Book 
Contoured 

BLOCK FDR 
SECTION CC 

y 

Book 
Contoured 

BLOCK FDR 
SECTION DD 

SECTION EE SECTION FF 

APPUCATIONS 
SECTION CC SECTION DD 
u v w x y z 

Si"ngle Face Guardrail 6~11 4" 35.11 
B 7-j" nom. 5-j" nom. 5" nom. 

Double Face Guardrail With Timber Posts sj" Jj" 25.11 
B 6-j" nom. 4-J." nom. 4" nom. 

Double Face Guardrail With Steel Posts ~" B 2i" 1'" B 5~11 J'/" 3;;f" 

For Double Face Guardrail Connections To Median Bridge Traffic Railing Barrier, 
See Index No. 410 'Guardrail Connection To Concrete Barrier Wall Approach Ends'. 

THRIE-BEAM OFFSET BWCKS FIELD TRIMMED FOR USE AT SECTIONS CC & DD 

GUARDRAIL APPROACH TRANSITION ANO aJNNECTION FOR BRIDGES Wmt SAFETY SHAPE 
TRAFFIC RA/UNG BARRIERS EXTENDING FULL LENGTH OF APPROACH SLAB 

DETAIL J 

SECTION GG 

GUARDRAIL TRANSITION NOTE 
When shoulder gutter ls required. the 25' long dike transition. shown i"n the 'PLAN' 
and 'PICTORIAL'above, ls required. Double offset blocks are shown for guardrail 
installations adjacent to shoulder gutter/dike transitions: si"ngle offset blocks shall be 
installed in absence of shoulder gutter. Nested rails shall not be bolted to the blocks 
and posts at posts fa J, ( c J, and f e J, One 16d galvanized nall shall be driven between 
each post and block, and between double blocks, in order to prevent block rotation, 
see '16d NAIL FOR PREVENTION OF OFFSET BLOCK ROTATION', this Index. 
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Rubble Protection (Sand-Cement Protection When Specified) 

)-_______ _ 

~ 

Bridge I 
---'L • 

8111/JGES rNER STREAMS 

Sand-Cement Protection 

Rubble Protection (Sand-Cement Protection When Specified) 

Bridge Traffic Railing Barrier 

Varies ( 15' Mi"n.) 

30' Approach Slab With Bridge Traffic Railing Barrier 

Limit Of Slope Pavement At Roadways 
And Sand Cement Protection At Railroads 

8111/JGES rNER STREAMS 

I 

I 
I 

_L _______ _ ~---------------------

Brldge Traffi"c Raili"ng Borri"er 

Bridge I 
---1J, I 

30' Approach Slob With Bri"dge Traffi"c Roiling Barrier 

8111/JGES <NER RAILROADS 8111/JGES rNER ROADWAYS OR RAILROADS 

For Additional Information See Index No. 402 For Addlflonal Guardroll lnformaflon See Sheet 12 

SKETCHES - BRIDGES WffH SAFETY SHAPE TRAFFIC RA/UNG BARRIER 
EXTENDING LESS THAN FULL APPROACH SLAB LENGTH 

SKETCHES - BRIDGES WffH SAFETY SHAPE TRAFFIC RA/UNG BARRIER EXTENDING FULL APPROACH SLAB LENGTH 

SKETCH NOTES 

I. These sketches are for showing shoulder Interface between roadways and bridges where crossings are normal to other 
roadways, railroads and streams. For site specific applications and details see the plans and the FDOT Structures Design 
Offlce uDetaili"ng Manual" and uDeslgn Gulde/ines". 

2. Shoulder treatments shown In these sketches are for locaflons with shoulder gutter: shoulder hinge locatlon wlll vary for 
facilities without shoulder gutter. 

SHOULDER INTERFACE BETWEEN ROADWAYS AND BRIDGES 
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Normal Face 
Of Guardrall 

2IJ' 

8' 

6'-6 11 

I: 6 For 2.0' 
Nat Steeper Than I: 10 ~Clear Zone 

:==:=::r--------11 -~J[=l___lJ'.1 /: 3 fMax. J For 

3' 

0~0't:a:J;1;;j ~ 
Var;es ~I 

: 

SHOULDER WITH OR WITHOUT 5' PAVEMENT 

Varies 

(See Detail K J 

Varies 

Shoulder Pavt. 

2 11 Misc. Asphalt Pavt. 

PAVED SHOULDERS 

Normal Face 
Of Guardrafl 

4 1-6 11 (Min. J 
~ 

Varies -I~ f'fOrmal Face 
See Plan Below I Of Guardrail 

Shouldrr Pavt.:;,. 9J I 

r Shoulder Gut:r J l'(I ~ 
2. 11 Misc. Asphalt Purl. 

SHOULDER GUTTER 

~ l~I" 
2" M;sc. Asphalt~ 

IXJUBLE FACE RAIL 

20' Clear Zone 
I: 3 (Max.) For 
14' Clear Zone 

11/SCELLANEOJS PAVINB FOR STANDARD GUARDRAIL SECTIONS 

SECTION AA (EXAMPLE FOR 2D' CLEAR ZONE J 

Normal Face 
Of Guardrall 

30' 

4' 

8' 

Transition Slope 

~~ 
2" Misc. Asphalt Pavt. -.J-_,, 

I: 6 Reference Line 

SECTION AA (EXAMPLE FOR lO' CLEAR ZONE J 

A--, 
Shoulder Line~...--~~' 15 To Norma/ Shau/de 8 

~~ ~ff:/~1.~;e~;;;~I~~ 
Narmal Face Of Guardran=-" I 

1 

I 

1.llsc. Asphalt Pavt. With 
Paved Or Unpd'led Shoulders ~ 
When Called For In The Plans -~ ~ 

~ ~ 
----'\, 1TT - - • (X-17~ 

Ill Ill Ill 

/: 3 fMax. J 

A__J Edge Of Traffic Lane 

SHOULDER W"H OR WITHOOT 5' PAVEi/ENT 

Normal Face 
Of Guardrafl 

30' 

8' 

6 1-6 11 

Shoulder Pavt. I Varies 

2" Misc. Asphalt Pavt. ~ 
I: 6 Reference 

Transition Slope 

SECTION BB l EXAMPLE FOR 30' CLEAR ZONE J 

s--, 

1:3(Max.J 

Shoulder Line~ 1: 15 To No _ \_ :=;;p=-- 'J'EI Shautder Break Palnti 
...-- "'1 --

~ JO' Extended Shoulder 
H ~insc. Asphalt Pavt. ~Not Steeper Than I ' 10 L __ _ 
Normal Face Of Guardrail 2. 1 Std. 

PAVED SHOULDERS 

6" 

Normal Face I 
Of Guardrail I 

30' 

8' 

4' 

Transition Slope 

Shoulder P<Nt. ~ ~ ~ 7' ] I: 3 r Max. J 
Shoulder Gutter 

2 11 Uiso. Asphalt Pavt. I: 6 Reference Line 

SECTION CC l EXAMPLE FOR 30' CLEAR ZONE J 

Shoulder Line"" c--, /. 15 T --- --- ---'---GS9~ - . - !!__Norma/ Shoulder Break Point _J l 
--- - ________,------ Extended Shoulder 11 - ___ _ 
~ \ ~ 10' On 0.06 Rise 

H '--Mlsc. Asphalt Pavt. 
611 

Normal Face Of Guardrail 

**8' For 6 1 Shoulders 
10' For 8 1 Shoulders 
12.' For 10' And 12' Shoulders 
Applies To Left And Rlght Slde Shoulders. 
f See Index No. 525 For Shoulder Widths And Shoulder 
Gutter Locations On Ramps And Auxiliary Lanes J 

Edge Of Traffic Lane 

SHOOLDER GUTTER 

SIOJLDERS. SIJJPES AND 11/SCELLANEOJS PAVINB FOR FLARED END ANCHORME ASSEllBUES 

* r Of Guardrail 9 -

Rubroil ( C6 x 8.2., Plates And Fastners or Bent Plate And 
Fastners In Accordance Wlth Standards RLROI And REROI 

{

Of AASHTO-AGC-ARTBA "A Gulde To Standardized Highway 
Barrier Hardware" J 

Connect the beginning of rubrall 
ta the backside of the last post 

Trame Lane I l-- Normal Face :t· :,_, I 

ffi Fro~ -

11 (I: 4 Or Flatter J "'""~~/;;;;:::::,._ 
* 12.' For Shoulders 10' And Wider; ------

of the end anchorage (first post 
~ of normal guardrafl J 

8' For Median Shoulders 8' Or Less In Wldth; and, 
Shoulder Width Plus 2.' For All Others Shoulders. 

STANDARD lJJCATIONS 

Flared End Anchorage 

Standard Guardroll End Treatment 

LDCA TIONS ON FRONT SLDPES 

GUARDRAIL UJCATION-DETAIL K 

lA TERAL PlACEMENT ON FRONT SLOPES I FROM EDGE OF TRAFFIC LANE J 
ACCEPTABl£ Notes: 

SLOPE NOT RECOltlMENDED WITH RUBRAJL For shoulders less than 12' In width 
f,4 14' to 27' 28' to 45' the tabilafed values wlll be reduced 
1:5 15' ta 25' 215' ta 45' by the dffference between 12' and 

1·6 11' to 22' 23' to 45' the shoulder width. 

1:7 21' ta 24' 25' to 45' Placement of guardrall on fronts/opes 

"" Acceotable to 25' 215' to 45' steeper than 4:1 not recommended. 
1:9 Acceptable to 215' 27' to 45' Cost of rubrail to be included in the 

1:/0 Acceotobfe to 27' 28' to 45' contract unit priae for guardrail. 
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STEEL POST 

16d Galvanized 

~ 
~Recycled 

Plastic Block 
TIMBER POST 

16d Galvanized Nail Drt"ven After Post Bolt Pull-Up, Single 
And Double Face Guardrail, Single Face Guardrail Shown 
( 16d Nail Between Blocks For Multiple Offset Blocks). 

<;==Direction Of Traffic 

SECTIONAL 
VIEW 

FACE VIEW 

Reflectors shall be centered in the channel of 
W-beom and in the top channel of thrie-beam. 

REFLECTOR llOONTING 

200'** 

REFLECTOR NOTES 
I. Reflectors shall conform to Section 993 of the Standard 5peclflcatlons. 

2.. Reflector color (white or yellow) shall conform to the color of the near 
lane edgeline. 

3. Face of rail bolt, screw, rlvet or bracket mounted reflectors shall not be 
used in lieu of adhest"ve mounted reflectors. 

4. Post mounted reflectors approved on the 'Quollfled Products List' may be 
used by FDOT Maintenance to replace damaged or missing reflector in 
a continuous run of existing post mounted reflectors. Adhest"ve and post 
mounted reflectors shall not be intermixed in a contlnuous run of guardraU. 

5. The cost for reflectors shall be included in the contract unit price for 
GuardraU. 

100' 75' 50' 
l6d NAIL FOR PREVENTION OF OFFSET BIJJCK ROTATION 

Install Pipe RaU Over Pipe Rail End Fixture And Thru-bolt 
With l" x 3/" Long Hex Bolts And Nuts With l" Plain 
Round Washers Under Heads And Nuts ( 2 Reqd. J 
(Upset Threads After Tlghfening) 

/Pipe Rau 

Steel Post 
Offset Block Tlmber Post 

Guardrail Beam 
PLAN 

Attach Pt"pe Rail End Fixture To Post Wt"fh 
J11 x 7" Long Hex Bolts And Nuts With l" Plain 
Round Washers Under Heads And Nuts ( 2 Reqd. ) 
r Upset Threads After Tightening J 

Steel Post 

Guardrail Beam 

u 

Pipe Ralf 
Top Of Curb 

- - Gutter--7- - - - - - - - Pipe RailEM FiXture -

lt"l/J Sch. 40 
Steel Pipe 

ELEVATION 

' a ' a ' a ' a 

Note: Adjustment i"n spacing may be required to fit exact guardrail lengths as directed by the Englneer. 
For minimum installations f length 62.5' J provide one reflector at each end and at approxt"mafe center. 

**For curves greater than 2• the spacing shall be reduced to 100' through the curve. 

REFLECTOR SPACING 
ADHESNE REFLECTORS-DETAIL II 

Ul4xl8 or Wl4x22 
Structural Shape 

Thls Post Can 
Be Timber Only 

1-i PICTORIAL 

~"iJ Bracket And Pipe Holes 
With 4" x 3/" Long Hex Bolt And Nut 
With 1" Plain Round Washer 
(Upset Threads After Tightening) 

i"a Bracket Hole 
With i" x 2" Long 

2 11 Nom. 0 Sch. 40 
Galv. Pi"pe Rail 

POST FACE 

SIDE VIEW 
All Holes Are i"0 

ollo 
II 
II 
II 

TRAFFIC FACE 

STEEL llODIFIED THRIE-BEAll 
OFFSET BIJJCK 

POSTS OFFSET BLOCKS REMARKS 

Timber 5n x 8" x 14" (Nominal) For Post txJft hole In timber and plastic blocks to be centered ( ±i" J. 
W-Beam And 6" x 8n x 22" All ti"mber offset blocks shall be dressed on all four sides ( S4S J. 

Timber (Nominal J For Thrle-Beam One 16d galvanized nail per block is to be used to prevent rotation 
Recycled Plastic r See Notes J of block (see detail left J. 

Tlmber 6" x 8" x 14" (Nominal J For Same as atxJve for timber ond plastic blocks except that form flt 
Steel W6x8.5, W-Beam And 6" x B" x 22" plastic block holes olfgn with holes rn steel posts and do not 

W6x9 Or 6" C (Nominal J For Thrie-Beam require nails. 
Recycled Plastic f See Notes J 

Steel W6x8.5, W/4x22xf1" Ull4xf8xf1H) 
int!'xlin long hex head bolts with full length thread and nuts 

W6x90r6HC r 2 Reqd. J and I" plain round washers r 4 Reqd. J for mounting 
r Steel Modified Thrle-Beam J steel block to post. Bolts are to be installed in opposite holes, 

top and bottom. 

Notes: I. Timber and recycled plastic offset blocks of ldentica/ slze and shape can be lntermixed wlthin 
a run of roll. 

2. Recycled plastic offset blocks shall meet the passing evaluation criteria for Test Level 3 of 
NCHRP 350. The blocks shall be tested as a component i"n a semi-rigid guardrail test article 
under full scale crash test condlflons. The blocks shall be ln conformance with Sections 536 
and 972 of the Spect"ft"cations and be t"ncfuded on the Qualt"ft"ed Products List. W-Beam blocks 
shall be 14" in height and thrie-beam blocks shall be 22" in height. 
of providing a Tj" ( Mi"n.) offset. 

The blocks shall be capable 

PERlllSSIBLE POST ANO OFFSET BLDCK COl/BINATKJNS 
Steel Modified Thrie-Beam Offset Blocks 
(See Detall Left And Table Above) 

f Post Bolt~ r Post Bolt 

'l' I By Location In The Plans -

~ ~~n s~~~1~!e:.0~~es~~:et 14 "'-..,, __ 1',i_l"' 

•rt Rubrail When Called For 

~ ~ * ~ For Additional lnformafio_n-ci=.,-o='==-o--,~.+ 
LJ Varies D _, .,, 

( 3' Min.) ---"''-
W-BEAll 

·-:~~ ~JtlfK<. 
W-BEAll WITH RIJBRAIL 

For Narrow Medt"ans 

f Panel Bo':_~~'-.-~~ 

i:n_ 
l/ODIFIED THRIE -BEAii 

Vanes 
f3'Min.) 

THRIE -BEAii Wlth No Median Swale ** Hex Bolf And Nut W ifh 
j-11 Plain Round Washers 
(Upset Threads After 
Tightening J *Front Slope When Right Of Way, Environmental Or Other 

Restrictions Prohibit Normal Shoulder Extension 
W-BEAll THRIE-BEAll 

Steel GuardraU Post Steel Guardrat"I Post SINGLE FACED GUARDRAIL OOIJBLE FACED GUARDRAIL 

Travel Way 
Pedestrian Way 
Or Bike Path 't£1 ~I§" Offset From r Of Guardrail Post I/a/NT/NG HEIGHTS ON SHOULDERS ANO IN llEDIANS 

All Holes Shafi Be i" 0 VIEW A 4" 

Galvanize After Drilling And Welding 

PIPE RAIL END FIXTURE 

LI 
STEEL POST 

SECTION 

VIEW B 

PIPE RAIL llOONTING 

NOTES 
I. Pipe Rail required on steel guardrat"I posts when pedestrian ways and bikeways are located 4' or less from 

back of the posts. Begin and end the pipe raU in accordance with thi"s detaU. 

Refer to Sheet I, Note 6 for end treatment requirements. 

2. When guardrails with timber posts are located with the back of posts 4' or less from the near edge of the pedestrian 
way or blkeway, the bolt ends wlll require one of the fol/owing treatments: 

(a J Trt"mming back flush with the face of nut and meta/izing or 
NOTE: 

Edge Of Traffic Lane 

Edge Of Shoulder Pavement 

4' 

~ - 6" -1-- 0.06 Std. 

--o 
0 

Shoulder Gutter 
( b J Use of post bolts 15" i"n length with the washers and nuts counter sunk lnto si"nks 111 to IJ" deep or 
( c) Use of post bolts 15" ln length wfth sleeve nuts and washers. For location of guardrail with offset behind curb and gutter refer to the January 2006 Plans Preparation Manual, Volume I, Section 4.3.5. 

3. The cost for Pipe Ran, mounting components and insfallaft"on shall be t"ncluded t"n the contract unit price for 
guardrail. Bolt end treatment for timber post shall be included in the contract unlt prlce for guardrail. 

FOR LDCA TIONS USED BY PEDESTRIANS OR CYCUSTS 

PEDESTRIAN SAFETY TREATMENTS 

LDCAT/ON AT CURB Ir GUTTER SECTIONS-DETAIL L 
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* 

This Standard Post Must~ 
Be Timber When Steel Post 
Used In Guardrail Ahead 

See Detail L 

*safety pipe rail is required when the back of steel 
guardrail posts are 41 or less from the near edge of 
a pedestrian way or bikeway and post bolt treatment 
is required when the back of timber posts are 4' or 
less from the near edge of a pedestrian way or 
bikeway; see 'PEDESTRIAN SAFETY TREATMENTS'. 

WI 

Curb flare shall follow guardrail flare, see elsewhere 
in this Index for additional guardrail flare information. 

21' -6 11 (Curb And Gutter Flare J I J' 13' 
' ~Curb Transition 311 -6 11 Guardrail Flare 

c-1 

0'-9 11 f MELT J 
I' -3-j" ( SRT -350 & REGENT! r--i 
2'-31"( FLEAT-350) 
2' -3~" SRT IHBA -6 POST <::;_ 

/~ 
2 11 Misc. Asphalt~/ 
I 

10' I 6 1 -8 11 
I 3' I 

~Flared End Anchdrage Assembly ' Transition 
(MELT Shown! 

351-4 11 Droo Curb 

45' 

PLAN 

Sidewalk (Varies) 

~[ < 2" Misc. Asphalt 

' r--i::;:;:~o-~0~2~r~s~1d~-~)====~~i---=::=::=::=::::==::=::::=::==::=:::::J 
/,,-I <<\V//A""'"' ~---' 

r---'--!---" 

Note: For Proprietary End Treatments See the Qualified Products List. 
SECTION CC 

I' -I" (MELT) lc---7__,. _ _,_~1 
I' -8-I_" ( SRT -350 & REGENT! 
l'-7" (FLEAT-350! 
l'-7" SRT/HBA-6 POST 

Sidewalk (Varies) 

2" Misc. Asphalt I 

~, 

I I 

I I 

~ 
0.02 (Std. ! ~~-----------, 

SECTION BB 
4' 

' 

I 

Sidewalk f Varies J 
-~-

/ 

, ' 
~ 

0.02 (Std. ! ' ~ 

--
0 

H 
~ ' 

11 Misc. As halt 2 p 

SECTION AA 

APPROACH TREATMENT FOR CURB ANO GUTTER 

DETAIL Q 

-------------7-
Sidewalk Without Utility Strip_/ 

3' 10' I ~ Curb And Gutter Type F 
I 

¢==:J 

I 

I 
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ll" x Jj" Slots <=:J 
( 8 Per Beam) Direction Of Traffic 
W Ith t" x I,/" Long 
Bufton Head Bolts Lop 
And Nuts ( 8 Reqd. ) +1" +1" 

25J 0 ± ForEnd 2 ,_6 ,, 

Anchorage Type ~ I 
MELT ond CRT. ~ Neutral Axis 
Field Bend With ~ 
Uetolizing Permitted~~_ '==---=-I ~t 

2'-3-J" 

Contour To Flt 
CNer Beam 

I 7lt1 I I 

I Vor~es 
TroUlng Beam, ~I I 

4 
! 

4 
I 

Term/no! Sectlon I I 

Or End Shoe 
~"~ Hole For Use ! 4,., I #" I 

3
., 

With End Anchorage ~ j 4" I 4" I I 4 j 4 I I 

, .. ~ff f tu __ 1 
.f" x 2-J" Slot 

Note: 

i" x 2-j" Slot 

i" x 2/" Slots m _ _L_ 
W Ith Post Bolt And Nut 
With i" Steel Wosher ~ 
Under Nut 

Approach Beam, - I 

End Secflon Or 0 j ~l· _ \ __ {~-==?---'~"-: ----j;"-' __ , ~r-:--~~, 
. 

--+-! 
End Shoe m 

W-BEAM RAIL SPUCE 

3" 

I 
11.. I 

. ( ~" Bose Uetol 
----j ~ Thi"ckness 

.f.~.;1~ -
For beam washer requirements on end terminals, see individual 
end anchorage assembly details. Washers ore to be used where 
necessary to occompllsh alignment or where the posts bolt head 
shows tendency to pull through the roll slot. Washers Installed on 
guardrail, between end anchorages, prior to July I, 1990 may remain 
in place until the guardrail is relocated or until repairs require 
removal and relnstollment of o post bolt. 

I RECTANGULAR PLATE WASHER J 

BEAM WASHER 

I~" 

~ /,"Base 
I ~ I -i re Metal Thickness 

@+-

f"0 Hole ( Typ.) 
<4 Reqd.) 

fl" x I~" Slots 
( Typ. ) ( 8 Reqd. ) 

Note: j"0 Steel washer required with splice bolts 
!Ji" x 1fr" Slots 
( Typ. ) ( 8 Reqd. ) 

f" x 1-§" Slots 
( Typ. ) f 4 Reqd. J 

SPECIAL END SHOE FLARED END SECTION ROUNDED END SECTION 

L 
THREAD 
LENGTH 

(In. J ( Uin. J Un. J 

!/" Full Length 

JO" 4" 

18" 4" 

25"* 4" 

12" 

6" 

1"0x 'Jb" Deep 
Recess (Both Sides) 

' I 

APPL/CAT/ON 

Roil Splice Bolt 

Single Or Double Faced Guardrail 
Post Bolt - Tlmber Or Recycled Plastic Offset 

Block( s J On Steel Post 
As An Opflon, A Single 25"* 
Long Post Bolt Moy Be Used 

Post Bolt - Slngle Faced GuordroU Timber Posts 

Post Bolt - Double Faced Guardrail Timber Posts 
Double Faced Guardrofl Steel Posts 

~" x 2t" Slot -!----. 1 
=·~ 

I 

I 

j• MODIFIED HEAVY 
HEX NUT <RECESSED NUT J Note: For oppllcatlon lnformoflon see lndlvlduo/ 

end anchorage assembly details. 

W-BEAM BACK-UP PLATE 

HS Hex bolts for THRIE -BEAU TERMINAL CONNECTORS shall conform to the 
requirements of ASTM A449 (Type I) with heavy hex nuts and washers. All other 
hex bolts shall conform to the requirements of ASTM A563. Bolts. nuts and washers 
shall be hot dip galvanized. Heavy hex nut may be used in lieu of hex nuts and hex 
nuts used for jam nuts. 

HEX BOLTS AND NUTS 

OFFSETS f Ft. J 
Measured From Face Of Guardroll To 

Special bolts having lengths of JO" or greater shall have o Front Of Above Ground Rigid Hazard 

Note: The round washer Is not Intended for use under the recess nut for 
thread length of not less than 4". 

POST SINGLE BEAM NESTED BEAUS 
the beam to beam roil splice. The washer is required under the recess 
nut for connecting the beam to the special end shoe; under the post 
bolt nut for connecting the beam to the flmber post and offset blocks; 
for connecting the beam to steel posts with tlmber offset blocks: under 
the hex bolt head for securing the beam anchor plate to the beam: and, 
for general guardrail connections by §"0 hex bolts and nuts and under 
hex nut for connecting rubroU to wood and steel posts. For supplemental 
Information see BEAU ANCHOR PLATE, PERMISSIBLE POST AND 
OFFSET BLOCK COMBINATIONS, individual end anchorage assembly 
details, SPECIAL STEEL GUARDRAIL POSTS, SPECIAL END SHOE, 
W-BEAU RAIL SPUCE, THRIE-BEAM RAIL SPLICE, and THRIE-BEAM 
TERMINAL CONNECTOR detol/s. 

j• STEEL WASHER 

* 

For applications where special bolts having lengths greater 
than 25" ore required, the Contractor may use o i"0 threaded 
rod (field cut to length). A hex nut and beam washer shall 
be used of the guordroll face with no more than 1" of the 
threaded rod projecting beyond the top of the nut. The 
projecting thread on both ends shall be distorted to secure 
the nuts, and both ends of the threaded rod metalized with 
organic zinc-rich cooflng. 

Use of the 25" AASHTO-AGC-ARTBA standard length post bolt 
on double faced guordroll that results ln the bolt pro]ectlng more 
than i" beyond the face of the nut after pull-up shall be trimmed 
to i" reveal and metalized with organic zinc-rich coating. 

j• OVAL SHOULDER BUTTON HEAD BOLT 

SPACING 
(Ft.! W-Beom Thrie-Beom W-Beam Thrle-Beom 

6'-3" 4' 3'-3 11 N/A N/A 
3'-1-j" 3' 2'-8" 2'-8" 2'-4" 
l'-6~" N/A N/A 2'-4" 2' 

Note: The values shown should be utUlzed unless changes 
ore supported by lmperlcal volldof!on. Those desiring 
to develop offset values from the simulated deflection 
values shown in Tobie 5.4 of the AASHTO Roadside 
Deslgn Gulde ore caufloned to proceed only lf back-
ground In the table development Is understood. 

MINIMUM OFFSET FOR 
SINGLE FACED GUARDRAIL <Ft. J 

2008 FOOT Design Standards 

GUARDRAIL 

<D <D 

I' -3" R Standard 
r 10-J" R When Used 
For End Anchorage 
Type MELT) 

Contour To Fit 
Ol/er Beam 

!Ji" x 1fr" Slots 
( Typ. ) ( 4 Reqd. J 

1 Vories 

BUFFER END SECTION 

i" x 1-J" Slots 

1" x 2-J" Slot 
_,__~ 

{ Of Beam_/ ~" R 

~-~ 
Sheet TMcknessJ'---'"'--

W-BEAM 
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Note: 

Symmetrical 

1"0 x 7" Stud. Full Threads. 
Golvonfzed f Both Ends J ~ 

6 1-6 11 ~ 

'IRaili"i~c-~.,[tE=i="::::e=SIV]oge Fiftlng 

ru·n 2 11 Nom. Dfo. 
2.061' 10, 2.375" OD J 

6" 

E- -} 
~ ..,_ 

""'" i"0 Golvoni"zed Coble (6xl9) 
Swoge Connected To Studs 

" 

~11"0 Hole 8 

BREAJCAWAY TERMINAL 
POST SLEEVE 

BEARING PLATE 
Cable assembffes shall be In accordance with the speclflcatlons of 
AASHTO-AGC-ARTBA 'A Gulde To Standardized Highway Barrier Hardware' 
Cable Anchor Assembly FCAOI. An additional cable assembly 9' in length with o 
swoged fi"ftlng on one (I J end ls requi"red for each end anchorage assembly Type CRT. 

CABLE ASSEMBLY 

9" 6" 9" 

24" 

9" 6" 9" 

f" Steel![_, Galvanized 
24" 

SOIL PLATES 

- 0: l §111
x1-j" Slots 

"':, fl2 PerBeamJ I 

+1 .!2 W Ith i" x If" Long 4f" 4f11 

Lap 

12" 

' 

i" x 2-J." Slot -t---_ 
I 

-"'=-
I 

~ 

I 

6" 

I 

I 

. 
-<• 
" 

Bock-up plate required behind roll elements of 
intermediate (non-splice) posts when steel 
offset block used. 

THRIE-BEAM BACK-UP PLATE 

2" 

I 
I I I 

i 
4

" i 
4

" I 

"'° I~ :i ~- G ,l-

About f ~--
ti Bufton Head Bolts -

~ ~ And Nuts 112 Reqd. J 1f--+--i "'"~ I I 
-~-~ 

I~ -IDl......_ 1110 Holes-"!:_ 
12 Reqd.J ~ 

I 

'." iJ -<i> " ~ I -©( 

oles ( Typ. J 7 

~: Trolling Beam, W-Thrie ch 'i 

i 
Beam Transition Section, j r I 

ID I ' 

ID I 

Ji"~ H 
17 Reqd. J 

Hex Nut 
Hex (Jam J Nut 

1"0 Anchor Rod And 
Coble Assembly 

i"e Holes 
~ (Typ.J f8 Reqd.J 

16" / 
1--2 .. --4.-. _C"__4-.. --1.-4~ .. '----2-" .. I 

! I I 
I I 

i" R-

i"-11 x rJ. 11 Long Hex Head 
Bolts And Nuts Wfth Plofn 
Round Washers Under Heads 
(8 Reqd.) 

Anchor Plote 

Wosher f 2. 11 OD, rfs"ID, -/4'Thi"ck) 

i" x 2i;" x 3" Steel End Plate 
With 1if" Center Hole 

Shaped Steel Plate 
(16"x12&" xi") 

~--'Three 
f s.J_ Sides 

BACIC VIEW 

1fi.11___,==<·-~ 
8 

(~· /--'j"0 Holes 

-?'· 
SECTIONS 

~ 4" 4" 2." 

--~ c-~---'--'r-=-

~ dr- -·1 ~ e----

~ 
- --0 

12." 

§11 Plate For Bridge Traffic Roiling Barrier 

i 11 Plate For Borri"er Walls 

THRIE-BEAJI TERMINAL CONNECTOR 

BEAM ANCHOR PLATE 

If" Plate 

i 11 Plate For All AppUcatlons See DetaU J For App/icati"on 

SPECIAL ENO SHOE FILLER PLATE 
All Ho/u 1•• Exaept Ail Slown 

GALVANIZED STEEL BACK-UP PLATES FOR CONNECTING SPECIAL ENO SHOES ANO TERMINAL 
CONNECTORS TO CONCRETE BRIDGE TRAFFIC RA/UNG BARRIERS ANO CONCRETE BARRIER WALLS 

' " 6 -3 

31 -1-J" 3'-ti" 

2" -=-, 4" 4" 2" Min r=--= 2" Mln.

1 

4i" 4f" 

4ill 4-i" 3" 

--

~ 

-~ 

i" x 2.j" Post Bolf 
Slots ( 2 Reqd. J 

f" x Ii" Slots 
Rotated so• r Typ. J 
( 12 Reqd. J 

• 
'" 

" 

'------

' 
ch 

C=> 
ch 

" ' ' 
' 

_____________ i" x 2-J" Post Bolf Slots r Typ. J 
I~ 

' 
jj" x 1-j 11 Splice Bolt Slots ( Typ. J I 

W-THRIE BEAii TRANSITION SECTION 

W-Beom 

~ ~ ~ Post 
801

:r
5

::rmlnal Connector 1 ~ID·{ 

i" x 2-J" Slots f 2 Per Beam J m 
With Post Bolts And Nuts m 

I 

ID I 

Note: §110 steel washer required wi"fh splice bolts 

Thickness ---=3.,_;/"_-" 
Tolerance ( -0,+,fl J 

THRIE-BEAll 

Wi"fh ~ 11 Steel Washers 
Under Nuts ( 2 Reqd. ) 

I I 

<=:i 

I 

ID I 

ID I -.., 

Direcfi"on Of Troffi"c 

THRIE-BEAJI RAIL SPLJCE 

THRIE-BEAll TERMINAL CONNECTOR 

Approach Beam, W-Thrie 
Beam Transi"ti"on Section 
Or Terminal Connector 
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y---r WB x 18 Post 
I , 1J.11 

~I' WBx/8 Post 

·~ 

f" x rj" Slotted Hole 

WB x 18 Post 

fr"0x ID" Galvanized 
Anchor Bolts ( 4 Reqd. J, 
Hex Nuts ( 8 Reqd. J & 
Standard Washers 
(4 Reqd. J 

Ad}ustlng Nuts...._f=::=.i'f==t=="'lffi/~~T~ 
f Slotted Hole 2"0 Recess-1"0 Holes 

Bose Plate Anchor Hofe -i=c_ ________ ___. 

FRONT VIEW 
<See Note 3 J 

TOP VIEW SIDE 

FOR REPLACEMENT OF EXISTING WB 1118 
GUARDRAIL POSTS ON APPROACH SLABS ANO BRIDGES 

* Additional slotted hole required when mounting thrle-beam guardrail 

f W6x9Post 

Note: 
See Notes Nos. 2 thru 5 Below. 

f"0 x 10" Galvanized Anchor 
Bolts ( 4 Reqd. J, Hex Nuts 
< 8 Reqd. J & Standard Washers 
( 4 Reqd. J J11 xl2. 11 xl2 11 

/Base Plate 

Adjusting Nuts-f=~ft''==J"""~-=-;-.-='=-.-.-. -I 
2"0 Recess- -1 """§ 

Anchor Hole -F---.....::---:::-:--:c--:c:--1 
<See Note 3 J Existing Structure 

PROJECT/ON SIDE VIEW 

FOR CONSTRtJCTKJN OF GUARDRAIL WHERE CULVERT, PIER FOOTING 
OR OTHER STRUCTURE PRECWOES DRNEN POST INSTALLATION 

NOTES: (SPECIAL STEEL POST J 

I. See Index No. 402 for special steel posts required for construction and repair of guardrafl tronsltlons 

VIEW 

to bridge traffic ralllng barrier retrofits on exlstlng bridges. See Structures Index Nos. 410 through 416 
for steel posts required to construct traffic railing barrier retrofits on existing bridges. 

2. Either anchor bolts, concrete wedge anchors or approved Adhesive-Bonded Anchors for Structural 
Applications may be used. 

Anchor bolts, wedge anchors and adhesive anchors shall have a minimum tenslle strength of 60,000 psi and 
galvanized in accordance with ASTM Al53 (stainless steel components may be substituted but components 
plated in accordance wlth ASTM B-633 ore not acceptable J. Adhesive anchor rods shall be equal ln dlometer 
to that detailed for anchor bolts. Wedge anchors are to be Installed In accordance with the manufacturer's 
recommendations, assuming 3,000 psi compressive strength for concrete. Wedge anchors shall also meet the 
following requirements: (a J tensile food each anchor: approach slabs 14.000 lbs.; other structures 8,000 lbs. 
( bJ shear load each anchor: approach slobs 15,000 lbs.; other structurers 7,800 lbs. 

3. Posts are to be plurnbed fJy adjusting nuts or mortar seating. Posts Installed using anchor bolts and adhesive 
anchors are to be set with adjusting nuts as detailed, unless the Engineer approves the use of mortar 
seatlng in li"eu of adjusti"ng nuts. Posts installed uslng wedge anchors are to be set wlth mortar seating. 
Bose plates shall be grouted wlth neat finish. 

4. Adhesfve-Bonded Anchors for Structural App/fcotlons shall comply with Sectlon 931 and be Installed In 
accordance with Section 416. Ori/led hole diameter shall be In accordance with the manufacturer's Instructions. 

5. Anchor holes and recesses shall be drflled; wedge anchor holes are to be dr!lled ln accordance wlth the 
manufacturer's specifications. Encountered reinforcing steel shall be drllled through. Holes shall be thoroughly 
cleaned when setting bolts and anchors and dry when setting wedge anchors. 

6. Steel post and base units shall be galvanized in accordance with ASTU Al23. Any damaged galvanlzed areas 
are to be metal!zed In accordance with Section 562 of the Standard Speoffloaf/ons. 

7. Speclal steel posts are not to be substituted for any post In a guardrall approach end treatment system. 

SPECIAL STEEL GUARDRAIL POSTS 

2/"0 Hole 
(Install Breakaway 
Terminal Post Sleeve _ 
In End Post Only J .::l<\J 

.f" x 2-f" Slot 

545 And 
Treated 

6 11 8 11 

~ Wom.1 
~~·-~--

f 110 Hole ~,'+-,[ ~ I . I 1
• I I I 

I "' I I 
I 

TS B"x6"x.J." 

3

" ~I I 
Galvan/zed 

16 I , I I 
I I I I "' =--3j"0 Hole 

i"0 Holes 

'f' r 2 Holes Each Post J I I I 
"' '"0 Hole 

0 0 
SIDE VIEW FRONT VIEW 

For Use In Combfnatfon With Steel Tube FRONT VIEW SIDE VIEW 

SHORT TIMBER BREAJCAWAY POST CRT TIMBER POST 

SPECIAL TIMBER GUARDRAIL POSTS 

D 
SIDE VIEW W-BEAM 

*fi-110 Hole When 
RubroU Co/led For 

FRONT VIEW 

THRIE-BEAU 
WITH ST AND ARD 
OFFSET BLOCKS 

FRONT VIEW 

All Holes Shall Be /i-"0 ldentloal Front And Bock Flanges 

IJ°' 
ffi,i" T1W 

~.... 11 

Li) 11 

-4~ 
11 

11 

11 

11 

11 

11 

11 

-~~ 
II 
II 
II 
II 
II 
II 

_,J_ 
T 

11 

11 

11 

11 

THR/E-BEAM WITH 
STEEL MODIFIED 

THRIE-BEAM 
OFFSET BLOCKS 

FRONT VIEW 

n 

SIDE VIEW FRONT VIEW 
Note: 6"-C steel posts are to face the 

same direction In any continuous run 
of guardrail. Posts to be galvanized 
i"n accordance wlth ASTM Al23. 

Note: W6 x 8.5 or W6 x 9 steel posts may be either rolled or welded structural shapes 
conformlng to or exceeding the design properti"es of ASTM A6/A6M. Welding 
shall be In accordance with the requirements of ASTM A769/A769M. Posts 
shall be out to length and the ends seal welded between web and flange before 
golvanlzlng. Posts to be galvanized ln accordance wlth ASTU A/23. 

s•-c STEEL POST 

W611 8.5 OR W611 9 STEEL POST 

STANDARD TIMBER AND STEEL GUARDRAIL POSTS 

GUARDRAIL POSTS 
2008 FOOT Design Standards 

GUARDRAIL 

I I I 
I I I 
I I I 

Open End 

SIDE VIEW FRONT VIEW 

SIDE VIEW 

For Use In Combi"nati"on Wlth 
Short Timber Breakaway Post 

STEEL TUBE 

D 

i"0 Hole 
(Centered ±-;f" J 

i"0 Hole 
(When Thrie 
Beam Post J 

f"0 Hole 
( When Rubrail 
Required J 

S4S And Treated 

FRONT VIEW 

TIMBER POST 

Last 
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Notes: 

Only Single Special Post Shown ~ 
(Normal Location For Special Post) 

Max. Variation In Location JMox. Variation In Location On 
For Single Speci"o/ Post ~ ___ ~ =-I I One Of Two Special Posts 

~~;· 0~01;~o;p~f~fc;::; IOf 11 II I ( / ~ ~ "\ 
0 I NUMBER OF SPECIAL POSTS 

(Single Offset Block) (Double Offset Block J 

/
/ \~~-/:~ ~~:.~ ~~:.~ 

~ 

---

, / I Basis Of Estimate For Payment I 
//. _o~ I 

CURB INLET TYPE I 

Max. Variation In Location Of Max. Variation In Location Of 

One Of Two Spec;o/ Posts II / ~ ~" n One Of Two Specfo/ Posts 

/~"0//1" NUMBER OF SPECIAL POSTS 
Mi"n. 2 
Max. 2 

Basis Of Estimate For Payment 2 
/ ,~-/ " / _o~ "' 

/ "' ~ ~ --- ~ 

CURB INLET TYPE 2 

C 
Max. Variation In Location 
Of Special Post 

c---~--i--1 ~ 

Only Sfngle Special Post Shown ~ 
r Normal Location For Offset Block J ff Max. Variation In Location 

1 1 
For Single Special Post 

Max. Variation In Locaflon Of\ I - - i 11 r-- I /'Max. Variation In Location Of 
One Of Two Special Posts I f- -j I One Of Two Special Posts 

~~ 

/ " NUMBER OF SPECIAL POSTS 
(Single Offset Block J (Double Offset Block J 

.,. ... 

' "' 
~ 
~ 
~ 
~ 
. ~ .~ 
~ ~ 
-~ 

( 
-Timber Or 

Steel Posts 
( W6 x 9 Post Shown) 

..--- Misc. Asphalt 

' 

µ..---- - Foam Wrap 

., ,,- Class I Cone . 
,. (Do Not Add 

Refnf. Steel J 

SECTION 

15" For Steel Post Or 
fl" For Timber Post 

NUMBER OF SPECIAL POSTS 
Min. I 
Mox. I 10\ 

/"~ /JI\ 
I '-o~/ \ 

Min. I Min. I 
Mox. 2 Mox. I 

Basis Of Estimate For Payment I 

To Facilitate Post Replacement Install Wi"th 
"i" Plastic Foam Sheet On All Sides, Below 

Basis Of Payment I 

CURB INLET TYPE 3 

ITT 
Max. Variation In Loootion Of Special Post 

---1 
I NUMBER OF SPECIAL POSTS 

11 
I Min. I 

Max. I 
11 Basis Of Payment I 

T:j---11[ i 
CURB INLET TYPE 5 

/ "' 
/ "' 

CURB INLET TYPE 4 

Mox. Vari"otlon In Locatlon Of~ 
One Of Two Spec/o/ Posts 

1 1 14 
Mox. Variation In Location Of 
One Of Two Special Posts 

NUMBER OF SPECIAL POSTS 
Min. 2 
Mox. 2 

==:r----1~ 
CURB INLET TYPE 6 

The Surface Of The Miscellaneous Asphalt Pavement. 

LEGEND 

Foam Or Timber Block-Out 
For W6 x 9 Or 6 11 C Posts ~-'---

~---~ 

PLAN 
( Sf1JARE OPTION J 

15" For Steel Post Or 
fl" For Timber Post 

Foam Wrap And Foam Or Timber 8~ I 
Block-Outs Some As For Square 
Option Above. 

PLAN 
< RWND OPTION J 

Note: For line post applications only, i.e., not to be used 
with breakaway post applications nor be used to modify 
End Anchorage Assemblies Type IL 

TO BE USED PRINCIPALLY CNER SHALLOW UTILITIES 

ENCASED GUARDRAIL POST 

I. The locaffons shown for specfol posts mounted on Inlets ore to be used as guldelfnes 
for positioning the posts and for estimating the number of requi"red posts. 

3. Variations shown for the locations of special posts mounted on inlets ore established from 
standard post spacing f 6' -3 11 J: clearance of standard posts from fnlets r 4" mfn. J: use 

Variation In Location Of Special Post: 

4ngle Offset Block rs J On Adjacent Standard Post f s J 
2. Special posts and their anchorages mounted on curb inlets shall be in accordance with 

speci"o/ steel guardrail posts Sheet 19, and pald for under the contract unit price for 
Speci"o/ GuardraU Post, EA. 

of single and double offset blocks on standard posts adjacent to the inlets: optional 
flange mountings, and, concrete anchor edge distances ( 2 11 for grouted and 3i" for 
expansion anchors J. The number of posts and thelr locations may vary by reducing post 
spacing and adjusting the length of roll panel< s J. 

4. Encased guordroU posts shall conform i"n section to standard tlmber and steel posts, and 
be paid for under the contract unit price for Special Guardrail Post, EA. Payment 
shall include cost of foam wrap and concrete encasement. 

SPECIAL POST 1.DCATIONS ON aJRB INLETS 

1 \:.__£.xpanded Location By Using Double Offset 
Blocks On Adjacent Standard Post ( s) 
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~---

Anchor Plate 

iu x 25u Long Post Bolt And Nut With 
Beam Wosher Under Head And Under Nut 
( Tlmber Post And Block) 

Misc. Asphalt Pavt. JO' Approach End Guardrail 

Hex Nut & Hex r Jam J Nut 
And Washer Each End 

Buffer End Section 

TOP VIEW -
\.__Short Timber Breakaway Post 

OOIJBLE FACE ---'c-- ~---
~ 

Hux /Bu Long Post Bolt And Nut Wi"th Beam Wosher 
Under Head And gu Plain Round Washer Under Nut 
r Timber Post And Block J 

Anchor Plate Cable Assembly 

sou Plote---jl 

TOP VIEW - SINGLE FACE 
End Measurement For Guardrail Payment 

i" x 10" Long Post Bolt And Nut 
With Beam Washer Under Head And 
i" Plain Round Washer Under Nut 

Flared End Section 
(Rounded End Section When Guardrail 
Located Adjacent To Pedestrian Woy 
Or Bikeway J _J 

\ 
Hex Nut & Hex (Jam J Nut 

. And Washer Each End 
-T'--sh-,-,-,-T-;mb-er Breakaway Post 

Misc. As half Pavt. 
6' Trailing End Guardrail 

Steel End Plate, Wosher, Hex 
Nut And Hex (Jam J Nut 

;~~ 
Position Varies 

Misc. Asphalt Pavt. 
10' Approach End Guardrail 

Misc. Asphalt Pavt. 
6' Trailing End Guardrail ~ 

I Approach RaU ( Posmon Var~es J 

C~ /=:J Buffer End Section 
~ _ v"<-~ For Approach End Anchorage )· ~~Y------1--1 
i-~~ I 

See Note Below = ==f== O 

Trafl!ng Rall 

Turnbuc:,';"(';,,7od J I--+~J I 

.., 
Flared Or Rounded End Section ~ ~-~ - --- _J 
On Trailing End Section c::::::>- <=:J I 1~ Concrete Anchor Block 

30u (Block To Be Positioned To 
TOI' VIEW Suit Anchorage Alignment. 

End Measurement For Guardrail Payment 

Only One Anchorage Requlred. 
Anchorage To Be On Approach 
Rall When Both Approach 

---"C-~6'_-~3-"~T~o~N~•~x~t~P~o~•~f--~--------~6~'--3~'-' _________ ., 

And Trailing Guardrails Are 
Connected. J 

Timber Or Steel Post Wlth Timber 
Block Moy Be Used, Timber Post And 
Block Shown r This Post Must Be 
Timber In Steel Post Run Of Rail 
Adjacent To Pedestrian Way 
Or Blkewoy, To Provide Anchorage 
For Pipe Rails As Required J 

Short Timber End Section 
f-----f='='l---__l ____ _!_ ____ __:B~r~e~a~kuw~a~y~P~o~s1!,..,~~t=c-?,r--"'f'f''--i 

o o I 

I []JJ I /"''C-,-,,,c= --:-I - - ~Anchor Plate 

E
~~~~~---

-- ~ 

Cable To Be Drawn Taut 
With Hand Wrench Prior 
To Setting Jam Nuts 

Misc. Asphalt Povt. 

Post Sleeve 

i" x 10" Long Bolt And Nut Wi"th gu Ploln 
Round Washer Under Head And Nut 

Steel Tube 

FRONT VIEW 

0 
1 

Two Bd Nalls To ~ 
Prevent Rotation 

Bearing Plate 

i" x 18" Lo~ Bolf And 
Nuts W ifh 8 " Plain Round 
Washer Under Head And Nut 
( 2 Req'd.) 

Note: Steel tubes and attached soil 
plate may be Installed by: 

(I) Excavating, backf!ll/ng and 
compacting to provide full 
passive soil resistance to 
all surfaces of the tube and 
sofl plate. 

( 2 J Drivlng steel tube and sou 
plate as a unit with a dummy 
timber post to prevent damage 
to breakaway post. 

The payment for the items of End Anchorage Assembly Type II shall be full 
compensation for furnishing and installing either the Round or the Buffer 
End Section, the Beam Anchor Plate, Coble Assembly, Pipe Sleeve, Sol/Plate, 
Steel Tube, Bearing Plate, Short Timber Breakaway Post, Offset Blocks and 
the necessary hardware. 

CABLE ANCHOR OPTION 

END ANCHORJ8E 

Standard Post 

q, Misc. Asphalt Pavt. 
Misc. Asphalt Pavt. - -.. 

--,--,-------
~ lJ rrA Galv. 
"' Anchor Rod 
'f' 11 

~ ~~ I .. ----

LJ ~ I ~ Galvanized 4" x 4" x ~" Plate n ~~ ~/ - Beveled Washer And Hex Nut 

;;, LJ 
~---

1ju ID Pipe Sleeve I ~ 
LJ ---

FIDIT VIEW 
Turnbuckle to be used only for guardrail that is reset vertically. The existing anchor rod (I" or If" Dia. J shall be field cut, 
threaded 4" on each end, and, metalized i"n accordance wi"th Sections 562 and WI of the Standard Speci"ficafions. The cost 
for cutting, threading, metolizing and the turnbuckle shall be included in the contract unit price for Reset Guardrail, lF. 

The payment for the Items of End Anchorage Assembly Type II shall be full compensation for furnishing and lnstalllng the 
Beam Anchor Plate, Anchor Rod, Plpe Sleeve, Anchor Block, ei"ther Flared, Rounded or Buffer End Section, and the necessary 
hardware. 

CONCRETE ANCHOR BLDC/C OPTION 

TYPE II NOTES 
I. Unless specified ln the plans, the contractor can supply elther the cable anchor option or the 

concrete anchor block option. 

2. Type II end anchorage assemblies are approved for all speeds and are intended for use as: 
(a J trailing end anchorages for single face free standing guordroU systems, 
( b J approach end anchorages for single face free standlng guordral/ systems when end anchorage 

is located outside of the clear zone, and, 
( c J both approach and trailing ends of double face guardrail systems. 
Crash cushions shall be constructed at or ln lieu of approach Type II end anchorages located 
Inside the clear zone. 

End anchorage for fhrie beam guardraU shall be constructed the same as detailed for W-beam, 
except use thrle beam roil and end section, and the Anchor Plate is to be attached to the bottom 
corrugation of the thrle beam. 

3. These end anchors are to be pald for under the contract unit price for Guardrail, End Anchorage 
Assembly ( Type II), EA as ca/fed for ln the plans or by permit. 

ASSEMBLY TYPE II 
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standard I CRT Timber Posts And Offset Blocks 

Timber Post---1 No Bolts Thr h Rail To Posts 
And Offset Block {Bolf Back Up Plate To No. 4 Past To Provide Nested Support For Raif J 

31.5' Flare (La Panels In Direction Of Near Traffic J 

PLAN 

1iiiiiiJ ±21' R Fabricated 
Over Beg. 6'-3" 

MODIFIED ECCENTRIC LJJAOER TERMINAL NOTES 

I. The MELT Is appllaobfe for design speeds up to 45 mph. The MELT ls Intended for use as an approach end guardrafl 
anchorage for shoulder guardralf. Its a/lgnment ls a flare from the normal guardrail a/lgnment with an effective length of 
37.5' Including three standard W-beom panel outside of any standard guardrail, guardralf transitions or other special 
treatments. 

2. This standard drawing Is produced /Jy the Florida Department Of Transportation solely for use by the Department and Its 
assignees. This standard drawing provides the general graphics and Information necessary to field Identify component parts 
of the MELT and their Incorporation Into a whole system. 

3. This standard drawing Is sufficient for plan detalfs for the MELT when lnstaffed In connection with shoulder guardrail and 
precludes the requirement for shop drawing submlttals unless the plans otherwise calf for such submlffals. The MELT shall 
be assembled In accordance wffh the distributor's defal/ed drawings, procedures and specifications. 

4. The first two post must be short ffmber breakaway posts with steel foundation tubes and sol/ plates, post Nos. J fhru 6 must 
be CRT timber posts and post No. 7 must be a standard timber post. 

5. The UEL T can not be used In medians where horizontal cleoronce requires the use of a baakroll. 

6. See the General Notes for galvanizing reqUlremenfs of metallic components. 

7. If the plans oolf for the MELT at a speci"fic /ooafion, subsfUufi"ons wUh other end anchorage assembUes will not be permi"ffed 
unless approved l1y the Engineer. If the plans call for end anchorage assembly 'flared' of a specific location, the oonfrocfor 
has the option to construct any FDOT approved flared assembly that meet the applioofions for that location. Where a flared 
end anchorage is oolfed for in the plans, any approved substitution with a parollel end anchorage will not be eligible for VECP 
considerofion. 

MODIFIED ECCENTRIC LDADER TERMINAL (MELT J 

Buffer End Section 

Diaphragm Plate 
i"xli" Long Bufton 
Head Baits And 
Recess Nuts 

Soll Plate-------._,.,_" 

Steel Tube 

Sol/Pfote~ 
16 Reqd. I 

n~ -Hex Nut, Hex (Jam) Nut 
0 And Washer Each End 

i" x 18" Long Pos 
Bolf & Nut With 
i" Plain Round 
Washer Under Nut 

Shelf Angle 

Shelf Angle 

2j"e Hole 

Guardrail Pavement 

Soil Plate 
24" x 18" x f" 

or 
24" x 24" x ~" 

Steel Tube 

I 

I I 
r1 
I I 

Special End Shoe 
Strut And Yoke Assembly 

Cable Assembly 

Anchor Plate 

i" x Ii" Long Bufton Head Bolf 
And Nut With Beam Washer 
Under Head And Nut 

TOP VIEW 

6'-3" 

,--- - --, 
C::::~~~~ 

Coble To Be Drawn Taut 
With Hand Wrench Prlor 
To Setting Jam Nuts 

Strut And Yoke Assembly 

----//iY~---

i" x 10" Lang Bolf And Nut With i" Plain 
Round Wasner Under Head And Nut 

Soil Plate 
24" x 18" x f" 

or 
24" x 24" x ~,, 

Note: Steel tubes and attached soll 
plate may be installed by: 

TI( I J Excavating, backfilling and compacting 
to provlde full passive sof/ resistance 
to all surfaces of the tube and soil plate. 

f 2 J Driving steel tube and soil plate as a 
unit with o dummy timber post to prevent 
damage to breakaway post. 

FRONT VIEW 

Apply 8" x 24" Amber 
Refroref/ecfi"ve 
Adhest've Sheeting 
To Nose 

j" x IO" Long Post Baff And Nut With 
Beam Washer Under Head And 
i" Plain Round Wosher Under Nut 

TI 

2-i" x 7J" Long Bolts And Nuts 
With i" Plain Round Washer 

--under Heads And Nuts 
( 2 Reqd. Per Steel Tube J 

Steel Tube 

END 

PLAN 

ELEVATION 

!fl/ (j 

2 11 fJ 35a 
i" (j 35• 

'to~-~~\lj/," JO" 

~Q s"R 
I I 35• ,. 

SECTION AA 

8. The UELT shall be paid for under the contract unit price for Guardrail, End Anchorage Assembly (Flared), EA and shall be full 
compensation for furnishing and installing all components in accordance with the plans: the distributor's detailed drowings, 
procedures and specifications and this Index. 

t - - +- • _., -- J,_ - 4 -r --1' 

- i- -+ - ;'[--i- - i- ---+- - -- - --1- - -i- -
I I "*' I I I I 1 

_J, __ J._ -r--~--~ -t--~ 

l•i"l•i"I 
FLAT PLATE LAY<IJT 

All Slots Shafi Be ff x If' 
SHELF AN6LE 

81.JFFERED ENO SECTION 

rH" 
~ i"x2"51ot 

ie:= c 6 x 8.2. ~~ lE/u R fTyp.J s [ ~I' 
5'-7f" _r-i" 
STRUT #. , re s.;u "' 

! ;:. 
PLAN YOKE ( 2 Reqd. J 

Note: Assembly installed with channel turned down for right side 
guardrail and turned up for left side guardrail. 

STEEL STRUT ANO YO/CE ASSEMBLY 

Note: Bolf holes are not required, but, diaphragms with either manufacturer 
produced two or three hole in line patterns are acceptable. 

DIAPHRASll PLATE ( 2 Reqd. J 

ASSEllBLY TYPE IJELT 
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Soil Plate 

Steel Tube 

,,, Dia. x 91-0 11 Cable 
With One Swaged End 

2-j" x 2-j" x i" x 8 11 Galvanlzed 
Structural Tube 

Tack Weld 2/11 x 2/11 x j" 
Steel Plate With r,b" Dia. 
Hole To Tubular Steel 

£-Shorl Hmber Breakaway Post 

i" x 4 11 x 12" Steel Plate .,-
.... L_ 

O" OD Pipe (See Below) 

och W-beam To Steel Pipe With 

f" Dia. x 9'-0" Cable With 
One SWaged End f See Sheet 18 J Special End Shoe 

Anchor Plate Buffer End Section Lower Cable Attachment 
(See Left) 

Soil Plate 

':Jk~~~~kJIOsc. ipLt Pavt. 

'"flJ Cable With Swaged Ends 
Soil Plate Special Guardrail Pipe 

Attachment f See Left) 

i" x rJ" Button Head Bolt With No Washer. 

<See Sheet 18 J. Cable To Be Drawn Taut 
With Hand Wrench Prior To Setting Jam 
Nuts And Connecting Lower Cable TOP VIEW 

CONTROLLED RELEASE RETURN NOTES 
I. Controlled release returns are intended for use fa) in openings in continuous 

guardrail for dn"veway and side road access when flares and transitions or 
standard radial returns can not be applied f Sheet II J; and, f bJ for shielding the 
ends of bridge traffic ralls and barrier walls where the driveway and side road 
access Is ln close proxlmlty to the structure and space does not permit the proper 
use of approved flared ond parallel types of Guardrall End Anchorage Assemblles. 

2. Controlled release returns are not intended as a substitute or replacement 
for the appropriate use of approved vehicle impact attenuators. 

Hex Nut, Hex (Jam J Nut & Washer Each End No Connection To Post Is Required. 10' 

3. Controlled release returns with either 8', 16' or 24' radll are designed for 
highway speeds of 60 mph or less; the 32' radius return ls to be used only 
for hlg/rway speeds of 45 mph or less. 

Timber Breakaway Post 

TOP VIEW 

Timber Breakaway Post 

Steel Tube 

2-j" x 2j11 x i" x 8" Galvanized 
Structural Tube 

Cable f See Above J 

:I 
FRONT VIEW 

UJWER CABLE ATTACHMENT 

0 l na 
Do NOT Bolt Rail To Post At _______ c,Vo , 
The Center Of The Nose. • _......--..,,.. 
(See 'CONTROLLED RELEASE , ':> 1 

RETURN NOTES' No. 10 ) co a~ 

Return Length Of Shop No. Of CRT Nom. 
R Bent Panels Posts 

B' 12.5' 5 
16' 25' 6 

24' 31.5' 8 
32' 50' II 

f" Dia Hole 

TOP VIEW 

12" 

Steel Plate <See Above J 

JO" OD Schedule 40 
Galvanized Steel Pipe 

Timber Breakaway Post 

FRONT VIEW 

SPECIAL GUARDRAIL PIPE ATTACHMENT 

To Next Post 

Lower Cable Attachment 
f See Left) 

Soil Plate f 24 11 x18 11 x j") 

4. The controlled release returns shown are designed as full returns based on 
an intersection angle of 90". The return can be terminated with the Guardrail 
End Anchorage Assembly Type CRT or connected to standard guardrail as shown 
or as otherwise detailed in the plans. 

5. The Guardral/ End Anchorage Assembly Type CRT ls to be used only for the 
controlled release returns with 8', 16', 24' and 32' radii as shown; the assembly 
is not to be used i"n any tangent raU or flared raU applications. other types of 
end anchorage assemblies are not to be used i"n the controlled release returns. 

6. The area immediately behind the control release return shall have slopes not 
steeper than I: 2 and be maintained free of fixed objects in accordance with 
the area limits tabulated In the plan below. 

7. The surface approachi"ng the controlled release return shall have a transverse 
slope not exceeding I: 10. The effect1"ve width of the transverse surface is 
to be based on standard vehicle departure, return radii and preceding shieldi"ng; 
the width (beyond shoulder J shall be not greater than the corresponding 15' and 
20' 'W' values tabulated below. 

8. The curved guardrall portion of the controlled release return shall be full 
section shop bent panels ( 12.5' or 25' panels). 

GUARDRAIL END ANCHORME ASSEJIBLY TYPE CRT 
9. Washers are not to be used between the guardrail beam and the head of the 

button head post bolts at any controlled release terminal f CRT J post or at any 
Guardrall End Anchorage Assembly Type CRT breakaway timber post. 

Required Area Free 
Of Hazards 

L w 
25'x 15' 
30' x 15' 
40' x 20' 
50' x 20' 

Connecting Guardrail On 
Intersecting Roadway Or 
Driveway 

_J 

;;. 

It 
l? • 
:;:: ~ 
~ "' 
~ .$ 
~ 

" 

"-
~ 

Principle Higlrway 

Standard Wood Or Steel Posts 
Guardrail Section (As Shown J 
Or Guardrail Transi"tion To Bri"dge 
Roil f See Detail J ond Index No. 402) 
Or To Borrlers Wall f Index No. 410 J 

Areo Behind Guardrail To 
Be Ualntolned Free Of Fixed 
Object Hazards And Have 
Slopes Not Steeper Than /:2 

L 

_J 

~~,-~ __ }End Measurement Far GuardraU Payment 

~ I Guardrall End Anchorage Assembly 

3j" Dio. Holes 
Centered In Post~--- 1 

Options I_ Type CRT <In Absence Of Connecting 
;--I Guardrail J 

-- _i 

~ 

10. The guardrail beam of the B' radius return is not bolted to the center 
control release post. 

II. See the General Notes for galvanizing requirements of metallic components. 

12. Controlled release return systems shall be paid for under the oontraot unit 
prices for Guardrall f Roadway J, LF, Guardrall f Shop-bent Panels J, LF, and 
Guardrall, End Anchorage Assembly ( Type CRT J, EA as called for In the plans 
or by permit and sha/f be full compensation for furnishing and i"nsfa/ling all 
components in accordance with the plans and with thi"s index. CRT posts are 
included in the cost for guardrail. 

i" x 10 11 Long Post Bolf And Nut 
With i" Plain Round Washer Under Nut 

Misc. Asphalt P{fllt, 
/ See Sheet 14 

2'-011 Mi"n • 

z~/,2/lax. 
Note: To be constructed when flares and transi"tions or standard 

radial returns can not be applied. See Sheet II. 

CRT TlllBER POST 

CONTROLLED RELEASE RETURN FOR SIDE ROAD AND DRIVEWAY ACCESS 
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Media n Swale Or Ditch 1•6 

Median Swale Or Ditch 

< 
~1 / ~ "" ' ~ r .~ 

c 
0 L 

'" 

Misc. Asphalt/ 
Pavement 

Misc. Asphalt 
Pavement 

" ,. 
" 

~"' 

~ 

D 

12'-0" 3 Or More Lones 

([ Post Bolt 
10'-0" 

°' I 0.02 -
~ 0.05 

I 

ci 
Ui 

~ 

"" I -
"' 

8'-0" 2 Lones 

([_ Post Bolt 4'-0" 

0.05 
0.02 

MOUNTING HEIGHT FOR DOUBLE FACED GUARDRAIL ON MEDIAN SHOULDERS (FREEWAYS) 

Notes: 

1. Typical placement shown. May be constructed at other locations 
as called for in the plans. 

2. Rubrail required on median side or ditch side of barrier. 
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'/• 

La 
~~ 

1, 
~/.' <909' 

~ ;:-;: "' 
~' r-.. 
-~ 

'i:-

~~ 
~~ 

" "' ~•o 

PICTORIAL 

II" 

0 0 0 

T 0 ili 0 '!: 

' ' o lol o 
' ' rrr ;u0 Bolt Holes 

TOP VIEW 

0 

fr"fJx 10" Galvanized 
Adhesi"ve-Bonded Anchor 
Studs ( 4 Reqd. J, Hex 
Nuts r 8 Reqd. J & 
Standard Washers 
(4 Reqd. J 

r' 
' 

W6x 9 Post 

Remove Any Asphalt To Set 
Base Plate Flush With Slab 

l---£ii:=~dcc='"ijj,?._J'..J',---I~ 7" Ulln. J 
Adjusting Nuts - ----;} 7f" (Mox. J 

2"0 Recess - ~I 
Anchor Hole -

SIDE VIEW 

CURB TYPE F FLARE WHEN 
END OF EXISTING APPROACH 
SLAB CURB EXPOSED 

SPECIAL STEEL POST FOR ROADWAY THRIE-BEAM 
TRANSITIONS TO BRIDGE TRAFFIC RA/UNG RETROFITS 

125' R· 1:10 Taper Rate r; llI1' R: 1,15 Taper Rate 

8 
10 Gage Thrle-Beam or Thrle-Beam Terminal Connector ~~=:;;=~m~:~:Id;~jl:;-;~B~u~_JR~-b~_!_~_:::::Bg_::· =_::=_:::::__-JB~_=_::::_::::_~B::1=_::::::_=_:;::_::R1=_!:=_;:::_;:::1~===::::i' ==== 

Traffic Railing r Thrie-Beam 
---"Lr __ O_r_Ve_rf_,_·oo_l_P,_ac_e_R_e_t_ra_f_lf_J ____ ~_,..--R_a_ad_w_a~y_G_ua_rd_r_a,_·1_T_ra_n_s_lf_la_n __ 'lc---

Al'PROACH SI.AB W/THOJT aJRB 

6 Posts Spaced Gil I' -6~" 

I 

3'-1-j" 

I 

3'-1-j" 

I 

3 1 -1-J" 

10 Gage Thrie-Beam Or Thrie-Beam Terminal Connector? WRRRRR tL tL 
Traffic Railing ( Thrie-Beam 

---"Lr __ O_r_Ve_rt_,_·oo_/_P,_ac_e_R_e_t_ra_f_lf_J ____ ~_,..--R_a_ad_w_a~y_G_ua_rd_r_a,_·1_T_ra_n_s_;t_;a_n __ 'lc---

Al'PllDACH SI.NJ WITH Cl/RB 

I 

tL 

" 

6'-3" 

I 
p 
I 

l 

Longitudinal Location Of Transition Blacks And Curb End Flares Will Vary With Scheme Type 

PARTIAL PLAN VIEWS 

125'R: 
[ llI1'R, 

1:10 Taper Rate 
1:15 Taper Rafe 

GENERAL NOTES 

I. This index provides fhrie-beam transition and connection details for approach end guardrail 
on existing bridges, and anchorage detalfs for trailing end traffic raflfng retrofits and 
safety shapes on existing bridges. Sheets I through 23 apply to brldges with retrofitted 
trofflo railings, (Sheet 23 shows the trailing end guardroU connections). Sheet 24 
applies to bridges with safety shaped traffic railing. 

2. The schemes Identified by Arable numerals In this lndex are complementary to the brldge 
trofflo roiling barrler retrofit schemes with like numeral identlficotian in Index Nos. 470, 471 
through 476, 480 through 483. The schemes in this index identified by Roman numerals are 
complementary to bridge safety shaped traffic rolllng barrier where determined to be In 
accordance with applfcatlons of criteria specified In the Structures Manual. 

3. For guardrail applications and details of related hardware and accessories fhaf are nof 
provided on this Index, refer to Index No. 400. 

NOTES FOR GUARDRAIL TRANSITIONS CONNECTING TO 
TRAFFIC RA/UNG RETROFITS ON EXISTING BRIDGES 

I. The transition detail shown on fhis sheet shows (a J fhe standard post spacings within 
the typical thrle-beam approach transitions connecting to existing bridges with retrofit 
traffic rallfngs, and ( b J depfct fhe typfcal a/fgnments of the approach transitions. 

2. The curb and gutter flare shown on this sheet is typical of flares that are to be 
constructed when approach slab curbs extend to the beginning of the slab, and where other 
treatment to curb blunt ends are not In place. 

3. The special steel post for roadway thrie-beam transitions detailed on this sheet is specific 
to all transition appllooflons on this Index that require one or more steel posts. 

The special steel post and base plate assembly shall be fabricated using ASTM A36 or 
ASTU A709 Grade 36 steel. Welding shall conform to ANSl/AASHTO/AWS Dl.5. The 
assembly shall be hot-dip zinc coated In accordance with Section 536 of the Specifications. 

Anchor studs shall be fully threaded rods in accordance with ASTM Fl554 Grade 36 or 
ASTU A/93 Grade B7. All nuts shall be heavy hex in aooordance with ASTM A563 or 
ASTU A/94. Anchor studs and nuts shall be hot-dip zinc coated In accordance with the 
Specifications. After the nuts have been snug tightened, the anchor stud threads shall be 
single punch distorted immediately above the top nuts to prevent loosening of the nuts. 
Distorted threads shall be coated with a galvanizing compound in accordance with the 
Specifications. 

Adhesive bondlng material systems far anchors shall comply wlfh Speclficaflan Section 931 
and be installed in accordance with Specification Section 416. 

4. Nested beam extensions and points far terminal connector attachments wlll vary for traffic 
raillng barri"er vertical face retrofits. The plan views for the vertical face retrofit barrlers 
show the primary configurations for each particular scheme. The associated pictorial views 
show the variations. 

5. For i"nstalling thrie-beam termlnal connector to trafflc railing vertlcal face retroflts, 
see notations on Sheets 12 through 15 and the flag notation on Sheet 23. 

6. Payment far connections to traffic rafllng vertical face retrofits are to be made under 
the contract unit price far Bn"dge Anchorage Assembly, EA., and shall be full compensatlan far 
bolt hole construction, terminal connector, terminal connector plate and bolts, nuts and washers. 

DESIGN NOTES FOR GUARDRAIL TRANSITIONS CONNECTING 
TO TRAFFIC RA/UNG RETROFITS ON EXISTING BRIDGES 

I. For selection of an approprlate transition scheme, see the Structures Manual far 
instructions to the Structures and Roadway engineers. 

GUARDRAIL TRANSITION AUGNMENTS FOR BRIDGE THRIE -BEAM AND VERTICAL FACE TRAFFIC RA/UNG RETROFIT 
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Existing Railing Removed 
Existing Curb To Remain 

See Indexes For 
Face Of Rall Offset 

Front Face Of Existlng Bockwall l 
& Begin Or End Existing Brldge 

, 1 , ~Existing Perpendicular Or Angled Wing Post Removed 
Special Steel Post For Roadway r--~ 
Thrie-Beam Transitions II I Transition Block In Absence Of Curb 

I I __________ I ___ I:·: 
• • • • • • I • 

r Post Bolts 1 
Traffic Ral/lng ( Thr!e-Beom Retrofit) 

r-Key Post 

Roadway Guardrolf Transition 

SEE INDEX NO. 471 - SCHEME I 

Existing Approach Slab 

Front Face Of Existlng Bockwall 
& Begin Or End Existing Bridge 1 

Existing Railing Removed ~ 
Existing Curb To Remain r- _ ~ _ 

• . 11. 

See Indexes For 
Face Of Ra!I Offset 

ii 
Key Post ( f Post Bolts) -i 

Traffic Railing ( Thrie-Beam Retrofit) 1 

Transition Block In Absence Of Curb 

Existing Approach Slab 

Roadway Guardrail Transition 

SEE INDEX NO. 471 - SCHEME 2 

See Indexes For 
Face Of Roi/Offset -l'---~---~-----''-----~-+,1------~>--------j 

See Indexes For 
Face Of Rall Offset 

I Existing Approach Slab 
Key Post r i Post Bolts J~ 

----~T-'~"'~'~"'~R~"'~-''~~~•~'-T~h~rl~•--B~•~a~m~R~•~lro~~~·t~l_,,.....i ~_R_oadw __ a~y_Guo __ rd_ro_ll_T_r_an_s_ff_ff;_n_~'\,--------

SEE INDEX NO. 471 - SCHEME 3 

11 

Key Post r r Post Bolts)~ 
Existing Approach Slab 

-------~ ----~T~'="'~'~'c~Ra='~"~"~•~'~T~hr~l~•~-B~•=a=m~R~•~lro=f/~t~l~,+i ~_R_oadw __ a~y_G_ua_rd_r_a_ll_T_ro_n~s_lf_lc_n~~'1--------

SEE INDEX NO. 471 - SCHEME 3 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
FOR BRIDGE TRAFFIC RA/UNG ( THRIE-BEAM RETROFIT J 
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Existing Curb 
See Indexes For 
Face Of Roll Offset 

Front Face Of Existing Backwa/I & 
Begin Or End Existing Bridge ~ 

I II_~ Existing Perpendicular Or Angled Wing Post 

I Ill '(]j Spec/of Steel Post For Roadway 

= f~ = = = = = = = = = = F lll 11 Thrle-Beom Tronslt~o~s 
- ~= - - - - - - - - - - = J -1 Transition Block In Absence Of Curb 

1··· 
1" 'H-+-+-+< 

~ Post Bolts ---l Exi"sting Approach Slab 

Existing Curb 
See Indexes For 
Face Of Rolf Offset 

Front Face Of Existing Backwol~& Speci"ol Steel Post For Roadway 
Begin Or End Existing Bridge ~ Thrie-Beam Transitions 

, ~Existing Parallel Wing Post 
---------------~------[----- 1 -E=J----------E1C:, ------C ------ ' Transmon Block In --------------~F-="--1------L======~ Absence Of Curb 

' 11· ·1 . . . . II".: I 
- - - -Gu---;f;;. ~n---;~ -

r Post Bolts --J. 
Existing Approoch Slab 

Any Detached Or lntergral 

Traffic Ralllng < Thrle-Beom Retrofit J j 

~Key Post f I' Post Bolts J 

Roadway Guardrail Transition 
Sidewalk Removed 

Exlstfng Curb 
See Indexes For 
Foce Of RoTI Offset 

I 

SEE INDEX NOS. -ff2 Br 41S - SCHEME 2 

I Spe~iol Steel Post ~~r Roadway 
Front Face or Ext"sting Backwol~& .:..------ Thne-Beom Tronsd1ons 
Begt"n or End Exi"sting Bridge T ./yExisting Flared Wing Post 

! ,,-:_ -? -:::- / ,,.;7{1 Any Detached Or Integral 
_ _ _ _ _ _ _ _ _ _ _ _ _ _I __ -=-=~:;..-- ,.,,./""' Sidewalk Removed 

E ~ --E~--- ~ - J --------- ~I I __ .;--.;--- I 
- - - - - - - - - - - - - -~I~~- - I Transition Block In 

I • I Absence Of Curb 
II • C-

- - Gutfe;:Lfn~~ - - -

Existing Approach Slab 

Traffic Roi/Ing f Thrle-Beam Retrofit J I 

r- Key Post ( r Post Bolts J 

Roadway Guordrall Transition 

~Key Post f I' Post Bolts J 

~---~T~nff~f~m~R~al~ll~n~g~l~T~h~rl~•--B~•~a~m~R~•~'"~"~'~'---;-~-"'°""--"~¥_G_u_a_rd_,_a_ll_T_,_an_s_lt_m_n_~'1------

I 

SEE INDEX NOS. -ff2 Br -ITS - SCHEME I 

Exlstfng Curb 
See Indexes For 
Face Of Rolf Offset 

I 

SEE INDEX NOS. -ff2 Br -ITS - SCHEME 2 

I' Post Bolts~ l...,.,---Key Post f I' Post Bolts J 
, ,. Existing Integral Approach Slab Wide Curb. 

~-----T~ro~f~f~lc_R~a~/~ll~ng~l_T~hr~l~•~-B~•~•~m~R~•~''~''~'~'~' >+! ~-R-~ __ •~¥_G_u_a_rd_,_a_U_T_,_an_s_;t_;o_n_~'L---- Remove Portion or curb As Required For Post 
Placement. Area Of Curb Removal To Be Finish 
Smooth And Even Wt"th Adjoining Area. 

SEE INDEX NOS. -ff2 Br -ITS - SCHEME 2 
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Existing Curb 
See Indexes Far 
Face Of Roll Offset 

r Post Bolts 1 
Traffic Railing ( Thrie-Beom Retrofit J ' 

~ Key Post< I' Post Bolts J 

'Roadway Guardrail Transition 

SEE INDEX NOS. 4'2 It 4'5 - SCHEI/ES 3 It 4 

Intermediate Posts Uey Be Required. 
See Index Nos. 412 or 415 (/ Existing Flared Wing Post 
For Afternate Spacings. 

~ Existing Integral Reinforced Approach Slob 
~ Safety Curb Or Slde11alk 

& Begin Or End Existing Bridge l , I (6a Minimum Thickness). 
I 1 ~ ') ~ See Index Nos. 412 Or 415 For 

Front Face Of Existing Backwall 

i ~? , ;;;;-"/\.'( Approach Slab Configurations. 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_-_-_- , ===~ ~ ~ :;;..-- ~q.r \ Spe?ial Steel Post ~~r Roadway 
---r-r----------f~f' ~ ~~ /--.... Thne-Beam Transitions 
--~~---------~~b====*===== . . / ~ 

, • II • , • • 
II 

f--~~~~~~~~~~~~~~~~-\-~~~~~~ 1~-ei-~~~~~~~~-\---j 

I' Post Bolts~ ~ Key Past ( i Post Baits J 

j 'Roadway Guardrail r:ansifion 
Existing Approach Slab 

Traffic Railing ( Thrle-Beam Retrofit J 

SEE INDEX NOS. 4'2 It 4'5 - SCHEI/ES 3 It 4 

Existing Curb 
See Indexes For 
Face Of Ralf Offset 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

I ~ 
!r-Key Post< i Post Bolts J Existing Approach Slab 

~~~~-T_ra_f_f_lo_R_o_1_11_ng~!-T_hr_l_e_-B_e_o_m~R_e_tro_f_l_f_J~-+~~R~oodw~~oy~Guo~rd~ra~l~l~T~ro~n~sl~f~/o~n~~cc------

SEE INDEX NOS. 4'2 It 4'5 - SCHEMES 5 It 6 

Intermediate Posts M(Jj Be Required. 
See Index Nos. 412 Or 415 
For Alternate Spacings. µ 

Traffic Railing ( Thrie-Beam Retrofit J 

i 

l--Key Past r i Post Baits J 

I Roadway GuordraU Transition 

I 

SEE INDEX NOS. 4'2 It 4'5 - SCHEMES 5 It 6 

Existing Approach Slab 
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Existing Curb 
See Indexes For 
Face Of Rall Offset 

Front Face Of Existing Backwall & 
Begin Or End Existing Brl<ft}e l 

I II_~ Exi"sting Perpendicular Or Angled Wing Post 

I Ill ;('Ji Special Steel Post For Roadway 

= t~ = = = = = = = = = = E Ill I Thrle-Beam Transitions 
- - - - - - - - - - - - - - J -I Translflon Block In Absence Of Curb 

I 1··· 
' I o:i· ,;i· ;H--jH"'I 

I' Post Bolts ~ Exlsflng Approach Slob 

Traffic Railing ( Thrie-Beam Retrofit J I 

r- Key Post ( f Post Bolts J 

Roadway Guardrail Transition 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

I 

SEE INDEX NOS. -ff3 & -ff6 - SCHEME I 

Special Steel Post For 
I Roadway Thrle-Beam 

Begin or End Exlsfing Bri"dge T ~yExisting Flared Wing Post 
Front Face Of Existing Bockwal~& ..:..------- Transitions 

I / ./ .{1,------ Any Detached Or Integral 
I _ y-:;:;--:--- ,,,--/Jj Sidewalk Removed 

=E1==========eo::_::;;;//~ 
I· ':;r 
I• ·I . . r-

- - Ciuffe-;:L1n;;~ - - - -

I' Post Bolts - i 1' 

Transition Block In 
Absence Of Curb 

Exi"sting Approaoh Slab 
--, r::=Key Post ( r Post Bolts J 

Traffic Ralllng < Thrle-Beam Retrofit J ! Roadway Guardrall Transition 
~~~~~~~~~~~~~~~---,1~~~~~~~~~~~'1--------

Existing Curb 
See Indexes For 
Face Of Rall Offset 

SEE INDEX NOS. -ff3 & -ff6 - SCHEME 2 

SEE INDEX NOS. -ff3 & -ff6 - SCHEME 2 

Existing Integral Approach Slab Wide Curb. 
Remove Portion Of Curb As Required For Post 
Placement. Area Of Curb Removal To Be Fi"ni"sh 
Smooth And Even With Adjoining Area. 

I' Post Bolts 1 
Traffic Railing r Thrie-Beam Retrofit J ' 

~ Key Post (I Post Bolts J 

'Roadway Guardrail Translflon 

SEE INDEX NOS. -ff3 & 416 - SCHEMES 3 & 4 

Intermediate Posts M(Jj Be Required. 

See Index Nos. 473 Or 476 :: Existing Flared Wing Post For Alternate Spocfngs. 

F t F Of E l ti B ..... 11 ~ Exlstfng Integral Reinforced Approach Slab 
ron ace x s ng acr.wa l _ Safety Curb Or SldeHalk 

& Begin Or End Existing Bridge I I (6H Minimum Thickness). 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

I 
v ) ( See lndBX Nos. 473 Or 476 For 

.;;:- :/I ,,;; ~ Approaoh Slab Configurations. 

I 
"" v-" -~"°' y-r--

-=rr==========EiC-:-:-:-:-:i::::~~~~: . //~ ~.~. 
II 
II 

-GUtiirL1n~-------

11
-------

f--~~~~~~~~~~~~~~~~~~~~~~~ j~-+~~~~~~~~-\-_, 

f Post Boltsl ~ Key Post ( f Post Bolts J 

Traffic Ralllng < Thrle-Beam Retrofit J ! 'Roadway GuardraU ~rans it ion 

SEE INDEX NOS. 413 & 416 - SCHEMES 3 & 4 

Exfstlng Approach Slab 
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lntermedlate Posts May Be Required. 
See Index Nos. 413 Or 476 
For Alternate Spaclngs. 

Front Face Of Existing Backwall i ~ j 

& Begfn Or End Existing Bridge ------4 Existing Flared -/' ~ 

Exlstlng Curb 
See Indexes For 
Face Of Rall Offset 

Exlstlng Curb 
See Indexes For 
Face ()f Rall Offset 

_______ =11F ___ _:~p~~f?:?f ! y~/!;~x~1~~"'flare 
------r= I Tl ' ?? I 

- - - - - - '= Jb-'= = = :!=-_j~=-~ i' I Transition Block In Absence Of Curb 
II , I 
II • • ' r-1=+-++I 

I 

It-Key Post (I' Post Bolts) 

Existing Approach Slab 

~ ___ T_rof_f_lc_R_al_ll~ng~l_T_hr_le_-B_ea_m_R_et_ro_fl_tJ __ '~~RoodW=~"Y~G=ua=r=dra=l~I T~'=""=s'~"=""~~'1----

SEE INDEX NOS • .fl3 Ir .fl6 - SCHEMES 5 Ir 6 

Intermediate Posts Mey Be Requlred. 
See Index Nos. 413 Or 476 
For Alternate Spacings. 

Traffic Rolling r Thrle-Beom Retrofit J 

V-Key Post ( r Post Bolts J Exlstlng Approach Slob 

' Roadway Guardrail Transitlon 'lr------

SEE INDEX NOS • .fl3 Ir .fl6 - SCHEMES 5 Ir 6 
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I' Post Bolts ---.l +'--Key Post ( f Existing Approach Slab 

Traffic Rolling r Thrle-Beam Retrofit J i ' Roadway Guordroil Transi"fion 
~~~~~~~~~~~~~~~~~~+·~~~~~~~~~~~~~'];---------

! 

SEE INDEX NO. 4'4 - SCHEME I 

Front Face Of Exlsting Bockwall 

& Begin Or End Exlsting Bri"dge -1 
Exi"sting RaUlng And Parallel ~ 

w;ng Post Rel71fJVed 

1

_ - - - - -\- - - - - - _ 1
1

_ 1 [:[:] _ - -r:Jj- - -,-.'1 ~ 4 Trans;t;on Black In Absence Of Curb 

~;:·~i:::~or / ~ ~; 
0 

~I I }f H 
0 lt ~ ~ ~ ~ 

Face Of Roi/Offset --"c ~ ==~~ ! =-'~ - #-_I 
Gutter Line iL : I' " 

' Existing Approach Slab 
rKey Post ff Post Bolts J 

Traffic Ra/Jing f Thrle-Beam Retrofit J , Roadway Guordrafl Transition 

SEE INDEX NO. 4'4 - SCHEME 2 

Existing Flared Wing 

& Begin Or End Existing Bridge ~ 

Existing Railing And Flared ~ I 

Existing Integral Approach Slab 
Wide Curb. Remove Portion Of Curb 
As Required For Post Placement. 
Area Of Curb Removal To Be F lnlsh Smooth 
And Even Wffh Adjoining Area. 

Special Steel Post For Roadway 
Thrie-Beam Transitions 

Front Face Of Existing Backwall Wall Removed J 
Wing Post Removed ____ ~- ___ ----i= = = = = 

q • • """""" """' 
Existing Curb " • IL " Existing Approach Slab 
See Indexes For 
Faes Of Rafi Offset 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

f Post Bolts ~ 

Trafflc Raillng ( Thrie-Beam Retroflt) I 

I 

~Key Post ( f Post Bolts J 

Roadway Guardrail Transition 

SEE INDEX NO. 4'4 - SCHEME .J 

I' Post Bolts ~ 

Traffic Railing r Thrie-Beam Retrofit J I 

I 

Existing Integral Approach Slab 
Wide Curb. Remove Portion Of Curb 
As Required For Post Placement. 
Area Of Curb Removal To Be Finish Smooth 
And Even With Adjoining Area. 

Spec/al Steel Post For Roadway 
Thrle-Beam Transitions 

~Key Post ( f Post Bolts J 

Roadway Guardrall Transition 

Existing Approach Slab 

SEE INDEX NO. 4'4 - SCHEME .J 
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Front Face Of Exfstlng Bocl<wafl 
& Begin Or End Exlstlng Bridge 1 

~~Existing Perpendicular Or Angled Wing Post Removed 
I , II :(1

1 

/Place FirstPost2.u 
I ---tt-----1 i---- Clear Of Wing Woll 
I II I 

_L __ JI I 

Traffic RoUlng Existing Railing Removed ~ 
(Vertical Face Retrofi"t) Constructed 

------

Exlstfng Curb - See /ndexr:s 
For Face Of Ralllng Offset 

I rl+-++'-i 

i--i-------_-_-_-_*-_-==w_' -,--:I \ "'-- i 
Roadway GuardraU Transition Existing Approach Slob 

---'Lr---~"~<ff~fl~c~R~a~/l~ln~g~l~V~•~rl~/~ca~l~F~ac~•~R~•~fro=fl~t~! __ _,I 
SEE INDEX NO. 481 - SCHEME I 

Parallel Wing Post Removed. 
Traffic Railing (Vertical Face Retrofi"t) 
5' Or Uore In Length Constructed 

Exlstlng Approach Slab 

Existing Curb - See Indexes 
For Face Of Rolling Offset 

---'L----'-'_a_ff_lc_R_a_ll_ln~g_l_V_e_rl_lca_l_F_ac_e_R_•_fro_fl_t_I _ __, 

Roadway Guardroll Transition 

SEE INDEX NO. 481 - SCHEME 2 

Front Face Of Existing Backwo/11 
& Begin Or End Existing Bridge 

Existing RoUlng Removed ~ 

----- ---------- ------

Parallel Wlng Post Removed 
Trafflc Roiling (Vertical Face Retrofit J 
Less Than 5' In Length Constructed 

Transition Block In Absence Of Curb 

Existing Approach Slob 

Existing Curb - See 
Indexes For Face Of 
Railing Offset 

Roadway 12 Gauge Nested 

~-~T=h=rl~•--=B=ea=m~F~o~r~B~r=/O~g=•-C=a=n=n=ec=t=m=n-~+----~R=o~adw~ay~G=ua~rd='=a=ll~T~'=an=s=lt~m=n~---~'lr-------

---'L~ ___ Trof_f_;_c_R_a_n_;n_g_l_V_e_rl_;_ca_l_F_ac_e_R_e_tr_o_f,_·1_1_.., 

SEE INDEX NO. 481 - SCHEME 2 

Note: 

Existing Roiling Removed 
Traffic Roiling 

Front Face Of Existing Bockwoll l 
& Begin Or End Existing Bridge 

(Vertical Face Retrofit J Constructed 

Existing Flared Wing Post Removed, 
Traffic Raf/Ing (Vert/cal Face Retrofit J Constructed 

Special Steel Post For Roadway 
Thrie-Beom Transitions 

1--7'~----~--+-"'------~-+------------'f--Existing Approach Slob 
Exfstlng Curb - See Indexes 
For Face Of Ral/fng Offset 

~_R_o_ad_w~ay~Gua_rd_ro_ll_T_ro_n_s_l_H_an _______ ~'lr-------

~--~i------'-rof_f_;_c _R_a_U_;n~g-l_V_e_rl_;ca_l_F_ac_e_R_e_tro_f;_t_I _, 

Front Face Of Exlstlng Backwall 
& Begin Or End Existing Bridge 

Existlng Railing Removed 
Traffic Railing 

SEE INDEX NO. 481 - SCHEME .J 

Existing Flared Wing Post Removed, 
Traffic Railing (Vertical Face Retrofit J Constructed 

Special steel Post For Roadway 
Thrle-Beam Transi"tlons 

-- -1 -- __ L 

Exfstlng Curb - See Indexes 
For Face Of Ral//ng Offset ~_R_o°""_~•y~G_ua_r_dr_a_U_T_r_a_ns_;_h_on _______ ~'lr-------

Trafflc Rall Ing (Vertical Face Retrofit J 
~--~ir----------------------"""i 

SEE INDEX NO. 481 - SCHEME .J 

*21"x 12 11 x i" Thrie-Beam Terminal Connector Plate (Bock-Up Plate J, And fr" 0 x 12 11 Long 
HS Hex Bolts And Nuts ( 5 Reqd. J With 2;;f11 OD Plain Round Washers Under Heads And Nuts 
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Front Face Of Existing Backwalf -------J. 
& Begin Or End Existing Bridge T ~ Existing Paralfel Wing Post 

- - - - - - - ---=.,= = = - = = = = = - 1 Transition Block In Absence Of Curb 
--------f-11 I 
- - - - - - - "=-IF======== ~I 

I 

Existing Curb - See Indexes ~ - - - - -1r - -
For Face Of Ralllng Offset II 

Traffic RaUlng ( Vertlcal Face 
Retroflt J 

~1 *----1'' ' 

i I 

Traffic Railing r Vertlcal Face Retrofit J 
-------'1--------------------i 

Roadway Guardrail Transition 

SEE INDEX NO. 482 - SCHEME 2 

Existing Approach Slab 

Front Face Of Existing Bockwall -i E • f" Fl d -:'.\"'-
& Begln Or End Existing Bridge ~is ing are ----:vY )~ _......-End of Existing 

Wmg Post .y-"c'\, ;::/ V Approach Slab Varies 

-------=-iF'---------,:::;o--==-;::- ;:::;:: 
1 

Transition Block In Absence Of Curb 

Existing Curb - See Indexes 
For Face Of Railing Offset 

------~"I II' ? 
------=Jb~==='=!c=="' t 

II I 

*---1ii i 

i 

Existing Approach Slab 
Traffic Railing (Vertical Face 
Retrofit J 

i~~R~oa~dw~ay~G~ua~r~d~ra~;~/ ~Tr~a~n~"~·''~·a~n-~'1-----

Trafflc Ralllng r Vert!cal Face Retrofit J I 
--------'],,-------~-------· 

SEE INDEX NO. 482 - SCHEME 2 

Note: 

Traffic Ralllng 
r Vertlcal Face Retrofit J 

Existing Curb - See Indexes 
For Face Of Railing Offset 

Front Face Of Existing Backwal/ 
& Begin Or End Existing Bridge 

, "-~Existing Flared Wing Post 

l ;: ;:/x--- Existing lntegra/fy Reinforced Wide Curb 
;: :) 

....-::: ~ ;; Special Steel Post For Roadway _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ = ~-;:;:; :.---- -;;;;:/ Thrie-Beam Transitions 

---c-J- - - - - - - - - - -ri,- "'"' "'"" ~/ 
--------------~F="' 

I 

Existing Approach Slab 

l.--- Key Post ( f Post Bolts J 
, I 

Roadway Guordrafl Trons!t!on 

Traffic Railing (Vertical Face Retrofit J 

SEE INDEX NO. 482- SCHEME 3 

Front Face Of Existing Backwall 
& Begin Or End Existing Bridge 

Traffic Railing 
(Vertical Face Retrofit J 

Existing Curb - See Indexes 
For Face Of Railing Offset 

I '"~Ex!st!ng Flared W!ng Post 

~7>>~-/" Existing Integrally Reinforced Wlde Curb 
,;::; f 

-;:;:; ~ ~ Special Steel Post For Roadway 
~ ;:/ 

-_ -_ -_ -_ -_ -_ -EJ11= = = = = = = _j_ = ~: ;_;;;;;.;::;;.;;;;; r // ........ Thrle-Beam Transitions 

- - - - - - -'~======== = = -
I 

Existing Approach Slab 

l.--- Key Post ( { Post Bolts J 
, I 

Roadway Guardrail Transition 

' Traffic Railing (Vertical Face Retrofit J 

SEE INDEX NO. 482- SCHEME 3 

*21 11 x 12 11 x i" Thrie-Beam Terminal Connector Plate (Back-Up Plate J, And l-" 0 x 12 11 Long 
HS Hex Bolts And Nuts ( 5 Reqd. J With 2-J-11 OD Plain Round Washers Under Heads And Nuts 
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Front Face Of Existing Backwall ____ J 
& Begin Or End Exlstlng Bridge T Existing Perpendicular Or Angled Wing Post 

~Place First Post 2" 

=f~==========f=lll 11 c1eoror wing wa11 
Traffic Railing - ~= - - - - - - - - - -=JIL-1 
( Vertical Face Retrofit) -i===="'"-~------+J+--,----11: ~I -1--1-_,..~ 

Existing Curb - See Indexes 
Far Face Of Rolling Offset 

---'1~-T_ro_f_f_lc_Ra_l_ll_n~g_l_V_er_t_lca_I F_ac_e_R_et_ro_f_lf_! _ __, 

Roadway Guardrall Transition 

SEE INDEX NO. '182 - SCHEME I 

Existing Approach Slab 

Front Face Of Exlstlng Backwalf <Existing Flared Wing Post 
& Begin Or End Existing Bridge I 

-;::-,;- "\ Wide Curb Constructed Integrally 
__.., .-:::- <- ,-.; --" With Exlstlng Approach Slab __ -;:;;.-~ ,-;;; 

--------------~--==-- ,-.; 
Trame RaWng = £J::: = = = = = = = = = f-1:L L- - - - -~ 
(Vertical Face Retrofit) -i=:::::""-,,,-------+++---.-~lf _L---

Exlsting Curb - See Indexes 
For Face Of Railing Offset 

Roadway Guardrail Transition 

Spec/al Steel Post For Roadway 
Thrfe-Beam Translffons 

Existing Approach Slab 

~ Key Post r I' Post Bolfs J 
. I 

---'1~------''_af_f;_c_R_o_n_;ng~l_V_e_rt_;_co_!_F_ac_e_R_e_tr_o_f,_"t_! ____ ____, 

Exlsting Curb - See Indexes 
For Face Of Railing Offset 

SEE INDEX NO. '182 - SCHEllE 4 

Existing Approach Slab 

~ Key Post r I' Post Bolts J 

Roadway Guardrall Transltion I 

Traffic Rall Ing r Vertical Face Retrofit J 

SEE INDEX NO. '182 - SCHEllE 4 
Note: 

Trafflc Railing 
( Vertloal Face Retrofit J 

Exlsting Curb - See Indexes 
For Face Of Railing Offset 

Transltion Block Integral Wi"th Retroflt Approach 
Slab In Absence Of Approach Slab Curb 

Existlng Approach Slab 

Roadway Guardrall Transition 

~---~~.--~'~ro~'~'~"'~R~a~;~/;~ng~l~V~•rt~;ca~!F~ac~•~R~•~l~ro~f~;t~J ____ _, 

Existing Curb - See 
Indexes For Face Of 
Railing Offset 

SEE INDEX NO. '182 - SCHEllE 5 

Wide Curb Constructed Integrally 
With Existing Approach Slab 

_~Existing Parallel Wing Post = =r=: L-=-=-=-=-7- :! Transition Block Integral Wlth Retroflt Approach 
_ -~ ______ I Slab In Absence Of Approach Slab Curb 

Traffic Ralllng ( Thrle-Beam Retroflt J 
Existing Approach Slab 

Roadway Guardrall Transition 

SEE INDEX NO. '182 - SCHEllE 5 

*21" x 12" x I" Thrie-Beam Terminal Connector Plate (Back-Up Plate J, And ~" 0 x 12" Long 
HS Hex Bolts And Nuts f 5 Reqd. J With 2f" OD Plain Round Washers Under Heads And Nuts 
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Front Face Of Existing Backwal/ 
& Begin Or End Existing Bridge l 
Existing Rall Ing Removed~ 

Traffic Railing ____ _ Transition Block In Absence Of Curb 
(Vertical Face Retrofit J Constructed 1- - - - - -

Existing Curb - See Indexes 
For Face Of Railing Offset 

~~~~~~+-~~~~--,,~~~~~~~+-~~~-'c~~~---j 

Exlsting Parallel Wlng Post Removed and Trafflc 
RoUlng ( Vertlcal Face Retrofit J Constructed 

Existing Approach Slob 

c--~R_oa_dw~a~y_G_u_ar_d_ra_;_/_Tr_a_n_s,_·t_w_n~~~'\c----

----'L~T~ra=ff~lo~R~al~ll~n~g~!~V~•~rt~loa=I ~F~ac~•~R~•f~ra~f~l~t ~' ___ __, 

SEE INDEX NO. 483 - SCHEME 2 

Front Face Of Existing Backwall 
& Begin Or End Existing Bridge l 
Existlng Railing Removed~ 

Traffic Rolling 
r Vertical Face Retrofit J Constructed - - - - - l,r-~-~-~-~-~-~-~-~-~=~~ 

Exlstfng Curb - See Indexes 
For Face Of Railing Offset 

-----,------
1 * 

Existing Parallel Wing Post Removed and 
Traffic Railing (Vertical Face Retrofit J Constructed 

Existing Approach Slab 

Roadway Guardrall Transition 

----'1~--T_ra_f_fl_o_Ra_l_lln_g_! _Ve_rt_l_oa_l_F_ac_e_R_e_t_ra_f_lt_J __ _, 

SEE INDEX NO. 483 - SCHEME 2 

Note: 

Front Face Of Existing Backwall=i 
& Begin Or End Existing Bridge 

Existing Perpend!CLJ/ar Or Angled Wing Wall & Post Revmoved~ 

1-----+------il~I. /Place First Post 2 11 Clear Of Wing Post 

Existing Curb - See Indexes 
For Face Of Railing Offset 

I -tt--i !-+---
- - - - - - - - - - - - - - 1 - ---jl I 

e-~~~~~~~~-+f+-~~~11 I 
I IF+_,9' 

I Exlsting Approach Slab 
Roadway Guardrail Transition 

Exlsflng Raf/Ing Removed 
Traffic Rolling ( Vertlool Face Retroflf J Constructed 

SEE INDEX NO. 483 - SCHEllE I 

Front Face Of Existing Backwall 
& Begin Or End Existing Bridge ~ 

--------,--

Existing Flared Wing Post Removed 
And Traffic Railing (Vertical Face Retrofit J Constructed. 

Special Steel Post For Roadway 
Thrie-Beam Transitions 

Existing Curb - See Indexes 
For Face Of Railing Offset *--ft' 1--+~--~+--~-----~-----+-1-------+-Exlstlng Approach Slab 

Exfstlng Raflfng Removed And Trafflc Raf/Ing 
(Vertical Face Retrofft J Constructed Roadway Guardrail Transition 

~ Key Post (I' Post Bolts J 

----'1--~T~f<ff~f~lo~R~a~(~l/~ng~!~V•~rf~(oa~l~F~ac=e~R~e~t~ra~f~lt~J _____ _, 

SEE INDEX NO. 483 - SCHEllE l 

Existing Flared Wing Post Removed 
And Traffic Rolling (Vertical Face Retrofit J Constructed 

Trafflc Railing (Vertical Face Retrofit J 

SEE INDEX NO. 483 - SCHEME l 

*21u x 12.u x gu Thrie-Beam Terminal Connector Plate (Back-Up Plate J, And fru t?J HS Hex Baits And Nuts fl2.u Long For 
Scheme I And Length To Flt Far Schemes 2. And 3 J ( 5 Reqd. J With 2.fu OD Plain Round Washers Under Heads And Nuts 

PARTIAL PLAN VIEWS OF TRAFFIC RA/UNG (VERTICAL FACE RETROFIT J 
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THRIE-BEAM RETROFIT NOTES 

I. See indexes for bridge fhrie-beam traffic roiling retrofits. 

2. Trailing end guardrail to be paid for under the contract unit price for the parent roadway guardrail; 
end measure includes length of end anchorage assembly; additional payment made for end anchorage 
assembly. No additional payment for connecting roadway thrie-beam ta bridge thrie-beam retrofit. 

NOTES FOR TRAIUNG END TRAFFIC RA/UNG 
VERTICAL FACE RETROFITS 

I. Where Guardrail Extensions Are Requi"red Beyond The Trailing End Of Bridges 
With Traffic Railing Vertical Face Retrofits, Guardrail Connections To The 
Bridge Railing Will Be By SPECIAL END SHOE For W-Beam Guardrail Extensions 
And By THRIE-BEAM TERMINAL CONNECTOR For Thrie-Beom Guardrail Extensions. 

2. Install W-Beam Special End Shoes and Thrie-Beam Terminal Connectors With 
Back-Up Plates, And l"0 HS Hex Bolts And Nuts ( 12" Long) With 2:f 11 OD Plain 
Round Washers Under Heads And Nuts r 4 Required For Special End Shoes And 
5 Required For Thrie-Beam Terminal Connectors). Back-Up Plates For Special 
End Shoes Are 12" x 12" xi" And For Terminal Connector 21" x 12" xi". 

3. Payment For Connecting Trai"ling End Special End Shoes And Thrie-Beam Terminal 
Connectors To Traffic Railing Vertical Face Retrofits Will Be Made Under 
The Contract Unit Price For Guardrail Bridge Anchorage Assembly, EA .. 

TRAIUNG END GUARDRAIL AND ANCHORAGE FOR BRIDGE TRAFFIC RA/UNG < THRIE BEAM RETROFITS J 
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Use Of Scheme I Shall Be Determined 
In Accordance With The Structures Manual 

GUARDRAIL TRANSITION 70 EXISTING FLAT SLAB BRIDSES 

6'-3" 

SCHEME II 

* Sp/fee Locatlons1 Thrle-Beam - 12 Guardrafl Splice Bolts And Recessed Nuts 
W-Beam - B Guardrail Splice Bolts And Recessed Nuts 

SCHEME 1II 

Use Of Schemes II And III Shall Be Determined In Accordance With The Structures Manual 

APPRDACH POSTS AND SPECIAL OFFSET BLOCKS 

1
Exlstlng Flat Slab Bridge 

c--~---1 

Wing Post Block assemb/les for special offsets can be made up of one special block plus one standard size 
block or of three standard size blocks ffeld dressed to approximately equal size. with the pieces 
secured for relative position l1y f6d galvanized naifs, see 'f6d NAIL FOR PREVENTION OF 
OFFSET BLOCK ROTATION' - Index 400. The nested rolls shall not be bolted to the blocks and 
posts at posts (a), ( c J and ( e J. The detal/s shown are for approach slabs with Internal edge 
dike extending beyand parapet type traffic railing termini. 

Existing Prestressed 
Beam Or Girder 
Bridge Wing Post 

Varies r 2' Min J ~ 

Varies ( k J 
(2'-6 11 Typ) 
SCHEME II 

I I 

Transition ~ <a J 

!dli =-
' ' ----1li Bridge 

1 

Approach Slab '1-----

Transition 

liiirrl 2l"xl2"xi" Thrle-Beam Terminal Connector Plate fBack-Up PfateJ, And S-" 0 x 18" Long 
f/5" Long With 3!" Min. Thread Length For Bridge Safety Shape Ralllngl HS Hex Bolts And 
Nuts f 5 Reqd. J With 2J" OD Plain Round Washers Under Heads And Nuts. [When Attaching 
Guardrall To Existing Wing Posts Or Bridge Ralls, Care Should Be Exercised To Avoid Damaging 
Conduits And Their Utllltles That Uay Be Routed Through Wlnq_ Posts Or Bridge Ralls. When 
Conduits And Their Utilities Are Encountered, At Least F1"Ve k" HS Hex Bolts Shall Be 
Installed In Any Of The Seven Holes Provided ln The Thrie-Beom Terminal Connector.] 

____________ ________ Shoulder Break Point~ __ Al __ _ 
3

,_1!" 00 ------ 6'-J" Typioal 

--~ 

NOTES FOR GUAllDRAJL TRANSITIONS TO SAFETY SHAl'E 
TRAFFIC RAJUNGS ON EX/SnNG BRDIGES 

1. When the existing wing post is to be replaced with a bridge traffic roiling in aocordance with the Structures 
Manual, the thrle-beam guardra// connection shall be In accordance with Deta// J of Index No. 400. 

2. When retrofitting thrle-beam guardrafl to existing wing posts or existing bridge safety shape traffic rof/lng, affaahment 
oonstroctlon to be paid for under the contract unit price for Guardrof/ Bridge Anchorage Assembly, EA., and shall be full 
compensation for bolt hole construction, terminal connector, terminal connector plate( s J and bolts, nuts and washers. 

GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS FOR EXISTING FLAT SLAB. PRESTRESSED BEAii AND BIRDER BRIDGES 
WITH SAFETY SHAPE TRAFFIC RA/UNG EXTENDING LESS THAN FULL APPROACH SLAB LENGTH 

Shoulder Gutter 

0.06 f Std, J I 

2008 FOOT Design Standards 

3'-6" 

GUARDRAIL TRANSITIONS AND 
CONNECTIONS FOR EXISTING BRIDGES 

7'-6" 

6' 
I-= 

(-1 
J' 

SECTION AA 

4' 

Misc. 
Asphal 
P<Nf. 

0.06 
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Cf For use w 

Install New Guardrail Posts & Offset Blocks if coiled 
for in Plans or as required to clear Transition Block"'--

~--------'c-------+ 

Existing Installation of 1987 thru 2000 Roadway and 
Traffic Design Standards Index 401 Scheme 16 Retrofit PARTIAL PLAN 

Existing Guardrail Posts 

Remove existing and install New Guardrail Posts & 
Offset Blocks as required to clear Transition Block 

Existing W-Beam Guardrail 

=-=1 Direction of Traffic 

\_ ype n nc oroge, o er oppro ve 
Existing Installation of 1987 anchorage or continuation of guardrail. thru 2000 Roadway and Approach Roil Transition 

See Plans for required treatment. Traffic Design Standards Index 401 Scheme 16 Retrofit 

W-Beom Guardrail 12'-6 11 Nested W-Beom Guardrail 
' 

T II E d A h th d 

f I~ t 

(2 Panels Min.) Limits of Guardrail <Reset) 
I 

6'-3" Post Spacing (Typ.! 6 Sp. @ 1'-674" 3 Sp. @ 3'-1!/z" 6'-3 11 Post Spacing {Typ.J 

(a) (b) (cJ (d) (eJ !n 
I 

f ~ @ ~ ~ l 
. . . . . . 

I I I I I I 

I 

I c I 

I 
l \ t-------~ Construct Transition Block if called for 

\.__ in Plans. See Sheet 2 and 3 for details. Ex1st1ng Bndge Curb 

Note: 

TRAILING END * ================= APPROACH END ============================ 
Do not bolt nested W-Beam to 
Posts and Offset Blocks at Posts 
(a!, (c) & (e!, (Typ.! 

PARTIAL ELEVATION 
W-BEAM BRIDGE TRAFFIC RAILING RETROFITS 

Install New Guardrail Posts & Offset Blocks if called 
for in Plans or as required to clear Transition Block~--

~--------'c-------+ 

Existing Guardrail Post 

Existing W-Beam Guardrail 

Existing Installation of 1987 thru 2000 Roadway and Traffic 
Design Standards Index 401 Scheme 1 or 19 Retrofit PARTIAL PLAN 

Remove existing and install New Guardrail Posts & 
Offset Blocks as required to clear Transition Block 

---------=1 Direction of Traffic 

Existing Installation of 1987 thru 2000 Roadway and Traffic Approach Rail Transition 

Design Standards Index 401 Scheme 1 or 19 Retrofit 

See Plans for Guardrail requirements 1° 1-6 11 Nested W-Beam Guardrail L 

' 

I 

Limits of Guardrail (Reset) 
I 

6 Sp.@ J'-674" 3 Sp. @ 3'-JYz" 6'-3 11 Post Spacing (Typ.! 

I I 
(a) (b) (cJ (d) (eJ (f) 

. .. ;1 , I:·· . . . . 
I I I I I I I I 

,<. 

hen outside of approach . \ -------~ Construct Transition Block if called for 

clear zone or horizontal clearance. \__ 
Ex1st1ng Bndge Curb in Plans. See Sheets 2 and 3 for details. 

TRAILING END * =========== 
PARTIAL ELEVATION 

VERTICAL FACE BRIDGE TRAFFIC RAILING RETROFITS 

APPROACH END ====== 
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GUARDRAIL TRANSITIONS FOR EXISTING 
BRIDGE TRAFFIC RAILING RETROFITS 

Last 
Revision Sheet No. 

07/01/05 1 of 3 
Index No. 

403 



Existing Perpendicular 
Wing Wall 

Begin or End Bridge 
Existing Traffic 
Railing (Vories) 

,'>y r Existing Angled Wing Wall 
~r-,';--cc,,{ ~ (Shown dashed) 

,, ', ,' 

Gutter Line 

Transition Block required on approach end if 
curb not present on or beside Approach Slab 

Edge of Existing Approach 
Slab (Location varies) 

Gutter Line 

Existing Flared Wing Woll (Post & Roil 
Traffic Railing shown, Solid Wing Post 
similar). Parallel portion of Wing Wal! 
may or may not exist 

' Parallel Portion Flared Por fion 

I if Present 

c---Edge of Existing Approach 
Slab (Location varies) 

Existing Bridge Deck Existing Approach Slob Existing Bridge Deck Existing Approach 
Slab 

Curb Integrally Reinforced 
with Approach Slab or 
Wing Wall 

Transition Block required on 
approach end if curb not present 
on or beside Approach Slab 

PARTIAL PLAN VIEW OF EXISTING BRIDGE WITH 
PERPENDICULAR OR ANGLED WING WALLS 

Existing Traffic 
Railing (Varies) 

!

____.-Begin or 
End Bridge 

c------Tc--c== 

Existing Parallel Wing 
Wal! (Solid Wing Post 
Traffic Railing shown) 

Edge of Existing Approach 
Slab (Location varies) 

Gutter Line ,_ __ Transition Block required 

L _ _:_ ______ j ___ _l_...,~~=========J_--j on approach end if curb 
c------~___, not present on or beside 

Existing Bridge Deck Existing Approach 
Slab 

Curb Integrally Reinforced with 
Approach Slab or Wing Woll 

PARTIAL PLAN VIEW OF EXISTING BRIDGE WITH PARALLEL WING WALLS 
AND INTEGRALLY REINFORCED APPROACH SLAB CURBS 

(APPROACH SLAB WITH DETACHED CURBS OR SIDEWALK SIMILAR) 

Approach Slab 

PARTIAL PLAN VIEW OF EXISTING BRIDGE WITH FLARED WING WALLS 
AND PARALLEL INTEGRALLY REINFORCED APPROACH SLAB CURBS 
(APPROACH SLAB WITH DETACHED CURBS OR SIDEWALK SIMILAR) 

CROSS REFERENCE• 
For Troinsition Block Details, 
Quantities and reinforcement 
see Sheet 3. 

2008 FOOT Design Standards 

GUARDRAIL TRANSITIONS FOR EXISTING 
BRIDGE TRAFFIC RAILING RETROFITS 

Last 
Revision Sheet No. 

07/01/05 2 of 3 
Index No. 

403 



idge or Approach Existing Br 
Slob Mount ed Curb 

' 

c 
I 

Gutte rline~ 

c 

\ 
g Approoc~ 

idge Deck 
Existin 
or Br 

#4 Adhesive-Bonded 
Dowels-----~ 

Top of 
Existing Curb 

10" 

7'-0" fu "' o Cooc Omo Ooo c, o '"' '''"' Q as reqwred to clear Transd1on a 
'-

Block IT~ ~ 

c 
0 ;:; 

~~ " :\; 
U) 

.~ Transd1on Block 
0 

. I • II 

I #3 Stirrups <Field 
~#4 Adhesive-Bonded Bend! /Typ.! 

Dowels 

1'-3" 2 1-3 11 2 1-3" 1'-3" 

PLAN VIEW OF TRANSITION BLOCK 
(GUARDRAIL NOT SHOWN FOR CLARITYJ 

Match existing curb height 
and slope at traffic face 

Transition Block 

'>21 \XI 
~ 

"' ~ "' I . 
~ 

(Q 

~ - Edge of 
Slab (Lo 

#3 Stirrups (Field 
Bend! /Typ.J -, 

"' A I 

Existing Approach 
cation varies) 

c--------T-----1:' 

Top of Existing Approach 
Slab or Bridge Deck 

2 

ELEVATION OF TRANSITION BLOCK 
<GUARDRAIL AND POSTS NOT 

SHOWN FOR CLARITYJ 

ESTIMATED QUANTITIES 

1" $ Anchor Rods 3'-0" long driven 
into ground prior to casting concrete 

ITEM UNIT QUANTITY 

Concrete Closs II (Misce!!oneous) CY 0.4 

Reinforcing Steel (Roadway) LB 61 

Guardrail (ResetJ LF 12.5 

Top of 
Existing Curb--,...._. 

Top of Existing 
Approach Slob 
or Bridge Deck 

.~ r.::-:>----, 
~ 

ENO VIEW A-A 

Varies 

#3 STIRRUP (FJELD BENDJ 

CONCRETE: Concrete for Transition Blocks shall be Class II (Miscellaneous). 

REINFORCING STEEL: Reinforcing stee!shal!be ASTM A615, Grade 60. 

ANCHOR RODS: Steel Anchor Rods shall be ASTM A36, ASTM A709 Grode 36 or ASTM 
A615 Grade 60 hot-dip galvanized in accordance with Specification Section 962. 

W BEAM GUARDRAIL: Guardrail components and installation shall be in accordance 
with Design Standards Index 400. 

ADHESIVE-BONDED DOWELS: Adhesive Bonding Material Systems 
for Dowels shall comply with Specification Section 937 and be 
installed in accordance with Specification Section 416. 

Adhesive Bonded Dowels ore shown installed in on existing curb 
or sidewalk integrally reinforced with Approach Slob, Wing wall or 
Bridge Deck. F"or installations in existing detached curbs or 
sidewalks, install dowels in available sound concrete. 

PAYMENT: Payment for Guardrail work willbe mode under Pay 
Item Guardrail (ResetJ (LF"J. Payment for Transition Block 
will be mode under Pay Items Concrete Closs II (Miscellaneous) 
(CYJ and Reinforcing Steel (Roadway) (LBJ. 
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Symmetrfool Abollt r --+ 2!5' ( 5 Equal Spaces GI 5' J (To Be Paid For Under 

(See Standard Wall Detall J ,....,..., ____ T_•_• I Contract Unit ;Ice For Concrete Barrier la/I J 

________ E ~Reflective Barrier 
Approaching Traffic Side 11.1 Markers 

-----D 

-"" 3"R 211R c D E F 

I 
2'-0" SIDE EIE'fATKJN 

END EIE'fATKJN 
TO BE USED ONLY WHERE TERMINAL WCATED CLEAR ZONE WIDTH FROM 
EDGE OF THE NEAR APPROACH TRAFFIC LANE. 

r Symmetrical About i 
(See Standard Woll Detail J 

, 80' r 8 Equal Spaces Ci 10' J r To Be Paid For Under 
I The Contract Unit Price For Concrete Barrier Wall J 

2'-0" SIDE EIE'fATKJN 

Reflective Barrier 
Ill"' Markers 

2'-811 Std. 
Barrier Wall 

l'-0" 

REFLECTNE BARRIER MARKER SPACING ON WALL 
Distance - REMARKS 
Edge of Travel 
Lane to Borrler I. Reflectors shall conform to Section 993-5 
Woll. (Ft. J Spacing (Ft. J of the Standard Specifications. 

<4' 40' 2. Reflector color r white or yellow J shall 

4'to 81 80' 
conform to the color of the near edgel!ne. 

>than 8' none required 

Symmetrioal About r 

Ref/ectlve Barri"er Markers 
Are Requlred On The Trafflc 
Side( s J Of Concrete Borrler Walls 
In Accordance With The Table 
Above ( Typ. J 

CONCRETE BARRIER WALL TERMINAL END EIE'fATKJN 
#4 Bors ~If" f 

l_i_I_, 

rl 
~-~--

DESIBll Sl'EED .f5 lll'H Oii LESS 
DETAIL II CONCRETE BARRIER WALL TERMINAL FOR NARROW MEDIAN 

Note: 

Vertical Face 

5" n 
.,~, ~~-1 

"' 

2f" 

Vertlcal Face 

f---r Vor;es, 4'-0" Mox . 

#3 Bars (j 18" Ctrs. 

#4 Bars c. 12" Ctrs. 

:.:=:..:=.:i::::t;:=#:4:;B:o:rs=~:;/:2:"~C"JI~( C:(ever Woll! 

Wall segments shall be 
20' or more i"n length. 

, " I #3 Bars c. 18" Ctrs. 
;, 2 -0 (Cantilever Wall J 

X Varles. 4'-10" Mfn .. 5'-10" Max. 
x Varies, 4'-0" Min .. 6'-3" Max. 

Design Crlterla: 

Vehicle: 4000 lbs., 60 mph, 25", Avg. Lat. Impact Deceleration Force- 7G's r 28 kffs J 
Vehicle Force Applications: 1000 lbs. Vert. At Top of Toe; 2B kips Horiz. At 5..j Above Pavt. 

Unless the plans stlpulate a specific wall type, either the cantUever wall or the "L" wall may be 
constructed at the Contractor's opflon. 

Steel not required in walls of heights Y=O' To 0'-6" when footing and stem cast as one unit. 
When footing and stem cast separately by construction joint, the footing joint surface shall be 
roughened and #4 dowels 24" long installed at the centerline of the stem on 24" centers 
with 9" embedment in the footing. 

Cost of the steel and concrete fooflng to be Included In the contract unit price for Median Concrete 
Barrier Wall, LF. 

Height Y 0'-0" 0'-6" l'-0" l'-6" 2'-0" 2'-6" 3'-0" 3 1-6 11 4'-0" 

Conti/ever Wall Wldth X 4'-10" 5'-0" 5'-2" 5'-3" 5'-5" 5'-6" 5'-7" 5'-9" 5 1 -10 11 

"L" Wall Width X1 4'-0" 4'-4" 4'-8" 5'-0" 5'-3" 5'-6" 5'-9" 6 1-0 11 6'-3" 

MEDIAN BARRIER VIALL FOR SUPERELEVATED SECTIONS 
OR FOR VARIABLE ROADWAY PROFILE GRADES 

DETAIL III I I 
"'"Ii' 

Standard F-Shape 

I 
I 
I 
I 
I 

Shoulder Or Ffexlble 
Roadway Pavement 

Approach 
Surface 

New Jersey Shape* 

* Where standard F -Shape walls abut existing NJ Shape walls, face 
transitions of not less than 5' in length shall be constructed at the 
adjoining end of the F -Shape wall. 

VIALL FACE SAFETY SHAPES 

-~~-1-----+-T 

Foot Extended As + ~ 
2'-0" 

FllU. WALL 

Co/led For On Other 
15

,, I 

Indexes Or As Called ~I -~~-_, 
For In The Plans 

HAIF WALL 
For concrete barrier wall details at piers, hlghway fightlng and guardrail connectlons, 
see other sheets of this Index. 

Standard barrier to be paid for under the contract unit price for Median Concrete Barrier Wall, LF. 

STANDARD BARRIER VIALL SECTIONS 
GENERAL NOTES 

I. Class II concrete shall be used for oil reinforced and plain ( nonreinforced J concrete barrier 
walls; except, in moderately and extremely aggressive envirapments, Class lJL concrete shall be 
used. All reinforcing steel with undesignated size shall be 4 bars. Exposed concrete 
surfaces shall have a Class 3 surface finish in aooordance with Section 521 of the Standard 
Specifications, unless other finish called for in plans. The surfaces shall have a Class 5 
Applied Finished Coating in accordance with Section 400 only when oalled for in the plans. 

2. Concrete barrier wolf terminal notes for design speeds 250 mph. 
a. Terminated outside clear zone of the approach traffic with 'Detail If end treatment. 
b. Terminated within a shielded location. 
c. Terminal protection by the use of a crash cushion system. 
d. Terminated in conjunction with a suitably designed transition to another barrier. 

3. Expansion joints in wall required only at bridge ends and/or at loootions where wall is an 
integral part of existing or proposed concrete slab; wall joints are to match an existing or 
proposed expansion joint. 

4. When the barrier is installed adjacent to the pavement the top 12" of the subgrade shall be 
compacted to at least IOOX of the density as defined In the AASHTO T-99 speclfloaflons. 

5. Cast-In place barrier wall normally wlll be a continuous pour without transverse contraction 
joints. Cast-In-place segments with a length <40' shall be joined to adjacent sections by 
dowellng. See Detall B. 

6. Preoast construction ls allowed as an alternate to cast-ln-plaoe construction. 
a. Wall segments 40' In length shall be joined by a transverse joint In accordance with 

Details C & D. The minimum segment length ls 20'. 
b. Bedding of the' preoast sections shall be faollltated by the use of sand-cement grout or 

equal method to assure uniform bearing. 
c. Reinforcement may be required for hand/Ing stresses. 

7 On roadways designated for reverse toning all downstream. ends that are not shielded or 
outside the clear zone shall be marked by Type 3 Object Markers. 

8. Cost of reinforcing steel and reffectfve barrier markers shall be Included In the contract 
unit price for concrete barrler wall. See lndlvldual detalls for pay Item Tnformaflon. 

9. For barrier wall Inlet detalls see Indexes Nos. 2U, 218 and 219. 

10. Concrete barrier wall wlth New Jersey Safety Shape may not be substituted for the 
Standard F Shape Barrier. 
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Free End Reinforcement I C/dJ/f v-- 0 on 
Plai n Steel Dowels 1"0 

Of Wall: Wbrloote 
Per Specifications 

j 11 Chamfer Typ. 

2' Misc. Asphalt 
Pavement r 2" Thick) 

Edge Of Traveled Way 

\ 
Barrier 

Wall 

9" 
I 

"' ., 
. 
"' 

9" I At I' 
1 

As 

I 
I 
I 

Detail D 

-H--'" Max. 
TOP VIEW 

TOP VIEW - PRECAST BARRIER TRANSVERSE JOINTS STRAIGHT TONGUE ANO GROOIE 

§ 

_____ -----~ ___L_r_ Const. 

IXJWEL£0 TRANSVERSE CONSTRUCTION JOINT WHEN 
ABIJTTING SEGMENT< SJ LESS THAN 40' IN l£NGTH DETAIL C DETAIL 0 

_ _l_ 

Edge Of Traveled Way 

CONCRETE BARRIER WALL TRANSITION BETWEEN WIDE ANO NARROW MEDIANS WHEN 
BARRIER WALL ENO lJJCATEO OUTSIDE APPROACH CLEAR ZONE OR HORIZONTAL Cl£ARANCE 

<::::=J Direction Of Traffic 
Edge Of Traveled Way 

__ __ __ _____LNormol Shoulder Line ..------~ ~ _ 

Extended Shoulder l]c.:i 15• or Flatte~ ---------- ~ ~ 
Not Steeper Thon I : 10 -~ ----------- d -g 

Crash Cushion ~ • .._ -::c 
( Type Vories, See Plons)-........ ==f" /Misc. Asphalt Povt. ------------ o "-

[' C. C. i J ~I ~ ~Extended Shoulder Break Point ~ ~ 
Concrete Barrier WollJ 
(Full, Half Or Trapezoidal Woll) 

10· I "'ti 

SHOIJWER TREATMENT WHEN CRASH CUSHIONS SH/EWING CONCRETE BARRIER 
WALL ENO LOCATED INSIDE APPROACH CLEAR ZONE OR HORIZONTAL CLEARANCE 

DETAIL A 

#4 Bors '&i 
( 3 Each Face) 

DETAIL B 
61 3" - 0 

I " f-7i". 
ard W-Beom Guardral~~ 

I "-

Stand 

I i I 

"" I I II ,_ 
~ 

II "-

-

'" 
11: 

II II 

Special End Shoe 
ndex No. 400 J / rsee I 

__ $ __ £" ___ ") 
:: )o :: 

" ====H= 
0 II 0 G 11 

II Jo " " " 
II 

" " " " " " " " II II II II !! !! 

FRONT VIEW 
/IOTES 

II 
~ 

II 
I 

12" x 12" xi" Galvanized 
Steel Bock-Up Plate 

II 
I 

ENO VIEW ENO VIEW 

I. End of wall flush mounted connections are not applicable to two-lane two-way facilities. See Sheets 18 and 20 for trailing end connections 
on two-lane two-way focifitles and for approach guordraU connections. 

2. Trailing guardrail connections to double face safety shaped walls will be under one of the following traffic conditions and mounting methods: 
(o) One-way traffic trailing condition one side only - flush mount with flat steel back-up plate on back side. 
r b J One-way traffic trolling condition both sides - flush mount both sides. 
( c) For trailing condition one slde and approach traffic condition opposite si"de - see "Medi"an Barrier Wall" mounting, Sheet 20. 

Vl-BENJ GUARDRAIL aJNNECTION TO aJNCRETE BARRIER VIALL TRAIUNG ENOS 

#4 Hairpins 

Ends With Redlrectlve Grosh Cushion System. See Applloob/e QPL Drawings 

Ends With Guardrail Connection 

Free Ends And 
Abuttl Ends 

5" 6" 8 11 B" B" B" B" 

End I Reinforcement ru--

B" B" B" B" B" 

Jl 
Hairpin Front Face----7[ 
Bend Extended As ENO VIEW 
Required By Other SIDE VIEW 
Indexes For Mounting 
Half Walls On Rigid 
Concrete Surfaces 

Note: Free end reinforcement required for nonrelnforced walls at the fol/owing locations: All exposed ends: aOOttlng 
ends of true }olnts: ends wi"th guardraU connections: ends with redirectlve crash cushion connections: and, 
ends connecting to bridge traffic roils or other rigid barrier walls. 

FREE ENO REINFORCEMENT 
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To Be Paid For As Median Concrete Barrier Wall, lF 
(Cost To Include Thin Walls, Fill, Cao And Transition) To Be Paid For As Uedlan Concrete Barrler Wall, lF 

(Cost To Include Thin Walls, Fill, Ca And Transition) 

L (Total Transition J f Symmetrical At Pier Approaches J 
Standard Barrier Wall 

OVerhead Sign Pedestal To Be 
Included In Cost Of overhead 
Sign r Cost To Include Safety 

Std. Half Barrier Wall ( Thin Wall J I , 

~o"c-~~i-~-~~~T~~~~~~-+---------~u ________ ~I 
0 

~ f Concrete Barrfer Wall Transftlon J rA 
-I Standard Barrier Wall rr:~o~ _ _!__' ,-~=2D=:=:==;;;;;;;;;;;;~1 ;;;;~~I 

lu Exp. Mat/. ~. 

I r ! "' 

l>i[ l 
4u Concrete Cap Pie)fpJ \ 

===== Over Granular Fill D 
~' c---1~ 

,_ 
'- I ~ 

o Be Paid For As Median Concrete Barrier Wall, LF Shape Barri"er Face J Concrete Barrier Wall Transition Std. Half Barrier Wall f Thin Wall J 12 ' 

"'" ., ~ So/Id Concrete lnflll Unless Contractor Chooses 
To Construct Thin Walls With Granular Fill And 1 - - - - - -
4• Concrete Cap I Cost to be Included In Cost 1 
Of Concrete Barrier Wall, lF J r8 

I ,,---?IL- I 

I , 
0 0 

===== ~I ,.,, 
- L 0 0 

I 

IL_______= 
' 2D ' 

~" 

r o '-':E 
Iii"~ 

I ' ,--- *~~ p~~ 
k r 2

11 Concr~te Ca I r,.~o ,
0

0 ,' = = 7 ~ CNer Granular Fr,/ D ~ = 

::::::~~-1-_l~L.::::..::_:____j 

0 

·~._

1
.Stanoord Barri: Wall , ~ - - - °___ rC 

II 

' 

~ End r Reinforcement 
,~~~~~i---:=======i======~~~~~~ Lo 1 

~ 
~ 

End r Re ~ lnforcement I Overhead S!f.n/ Ls CNerhead Sign Support Fooflng-------t:.._ ____ L~ 
Reinforcement Lo IL__ I End f 

2D 
LA PLAN 

Ju Exp. Mat/.\ ------
4u Concrete Cap OVer Granular Fllf D--......_ 

r---------------~-- -----

I : 
I 
I 

I I 

I 

I I 
Pier~ I 

S"f,f:":rl Pe estal 
Overhead Sign Support Footing~ f____!_afety Sha~ace _ 

PLAN 
overhead Sign Support--.. ~/ 

Doweled Transverse Construction Jolnt. See DETAIL B~ 

' 

I 
Overhead Sign Support Pedestal+----...._ 

I ' 

PLAN 

Overhead Sign Support--.. r""""" 

2u Concrete Cap OVer Granular Fill D~ 

r 
I 

I 

I * ju Expansion Materfal Wrap Around OVerhead Sign Support Pedestal+----...._ 
Column< s J And Strut< s J At Concrete Cap I 

O/llENSIONS (Ft. I (WHEN f'•:J'-o• I I I Overhead Si"gn Support Footln~~ _: _______ 
CNerhead Sign Support Foofin~~ _: ______ _ 

L 
35' 

II 
2D' 

T I I 

15' 
Pier Foundatlo~~ l _____ L _ 

ELEVATION I 

PierfPJ 
(Width Varies J 

-~~std. Half Barrier Wall f Thin Wall J 

---11 Symmetrical About r 
Varies ( l'-9-;fu Std. J 

Safety Shape Face 

ELEVATION 
1 

Varies r 14u Std. J 

Varies 

Safety Shape Face 

Roadway Or Shoulder Pavement 

--- Ju Expansion Material 

Roadway Or Shoulder Pavement 
Overhead Si"gn Support Pedestal 

overhead Sign Support Footing 

~ /Pier Foundation SECTION BB 

ELEVATION 1 

---11 Symmetrical About r 

Varies f 2'-5..j" Std. J Varies f 11-2..J" Std. J 

i--~--1--~.,--0Verhead Sign Support 

Varles 

j" Expansion Materla/ 

Overhead Sign 
Support Pedestal 

Overhead Sign 
Support Footing 

* 2 11 Concrete Cap 

___---Granular FU/ In Wall Cavi"ty D 
1 

1 

1 
' Std. Half Barrier 

: __ : __ ~~Wall (Thin Wall J 

,_ I I Roadway Or 
fi it Shoulder Pavement 

-J.11 Expansion Material 

Varies ( l'-2 11 Std. J 

SECTION CC 

!SECTION AAI 
Granular FU/ In 

·:·:___--.---wall Cavity o 
::; •"?. 

INDEPENDENT BARRIER AND Sl6N PEDESTAL 

COMBINATION BARRIER AND Sl6N PEDESTAL 
BRIDGE PIERS 

Std. Half Barrler 
~ ·."': :"'"<"· :.+: -c,;Y- Wall ( Thin Wall J 

·:.::· 

SECTION DD 

Roadway Or Shoulder 
Pavement 

D Free Of Deleterious And 
Cementaflons Uaterlals 

CONCRETE MEDIAN BARRIER WALL TRANSITIONS AT BRIDGE PIERS AND <NERHEAD SIGN SUPPORTS 
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#5 Bars ( B Reqd. J 
Berni To Obtain 2" 
Clearance Cil Barrfer 
Wall Footing 

Conduit From Pull Box-

1

--u 
~. -~2~' -~O~"--' 

TOP VIEW 

n--Light Pole ( NonFrangible J 

Anchor Bolts~~-

i__ 
Recess Seat For 
Light Pole Base 

il11 il 
--.-,_-e;r~- ii-~~ 

Conduit From Pull Box-~ 
L __ J 
SECTION CC 

Roadway Or Median 
Shoulder Pavement 

6' Min. To const. Joint Each side ~ rlrc r Light Pole 
(Cast In Place Required J 

I z, Bolt Circle Projection, Diameter 

F E d R I 
, t R 

1 
d IB" And Length Per Pole Manufacturer's 

ree n e n.orcemen equ re ~ ~__.--Specifications. 

Junction Box/PullBox_I I 2'-2" Min~ ~/- 1j" Free End Reinforcement 
See Box Detail Right n ~ Required 

L J =1=1 1 I ~rc,:; Bolts 
~ I I I I I I ' I 
t\J t- ----1 -1-1 -

1 
r:: lconst. Joint Permitted 

1__ I I I I 'Q..,
1 

I 

'-I - iii\ - -, Jj I -E. '~Bose Of Concrete 
/" Conduff For Ground Rod 1

1 
1
1 
""" ___ 1~ ~ 11 I :,'1 ;;::; Barrier Wall 

r4" Below Bottom or wa11 > ~/--r- "' iil 

Conduit/ Feed J 1'--~-s:~_s_1~':_-= = °' ~ = ~= ~ _ ~ = =;i i 
i"0 x 20' Long Ground Rod--f I I ) ~ 

Comiuif (Pole)/ I I ~ 
Conduit Ahead As Required I ~ 

I § 
L __ J 
Le 
FRONT VIEW 

Note: For foundation design and detalls see Index No. f7503. 
Refer to Lightlng Plans for size of conduit. 
Payment for the 2'-6" concrete shaft lncluding reinforcing steel, 
anchor bolts and accessories shall be included in the contract unit 
price for Light Pole Complete. EA. 

Cover~j 

i Comiult For 
Ground Rod 

I" Conduit For Ground Rod 

Chamfer 

I" Conduit For Groumi Rod 
( 4" Below Bottom Of Wall J 

~"0:x 20' Long Ground Rod 

90D Sweep ( Typ. J -

TRANSVERSE SECTION 

12" 

SECTION AA SECTION BB 
JUNCTION BOX 

r-ILChamfer It" 

r-----~----:r 

Condult Risers 
Rigid Galvanized Steel - 2" GCR 
Or PVC Schedule 40 

LONGITUDINAL SECTION 

INSTAUA TION 

JUNCTION BOX NOTES 

I. Junctlon boxes are to be fabricated from steel conforming to ASTM A36 
and be hot-dip galvanized after fabrication. All seams shall be continuously 
welded and ground smooth. A neoprene gasket shall be attached to the box 
to provide a watertight cover. The cover screws shall be fully galvanized. 

2. Remove excess concrete while green and hand form chamfers. 

3. Junction box complete ami comiuit ri"sers are i"nci"dental to the constructlon 
and cost of the barrier wall; there is to be no separate compensation for the 
box, risers or Tnstallatlon unless speclf!cally called for Tn the plans. 

4. Junction boxes for use on barrier walls with opaque visual barrier shall 
have a side access cover. All slde access Junction boxes shall be orientated 

JUNCTION BOX - ELECTRICAL 

f" Typical 
(Box & Cover J 

LIBHT POLE MaJNTINB IN MEDIAN BARRIER VIALL 
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,. 
7trl J' I '1 7, l/fR < R 

' 

-
__ I_ -· ~ 

I "' 
2" • - --

'£>! 

~ 
- Expander}, Shoulder 

~ " v 

~ 
Varies r 2' Min. J 

-l1o·) 
~ 

- _J_ 

"' • 
Bars 4A Cil 12" Ctrs. 

-r-~ ---- ~ f See Bending Diagram . _J_ Sheet 6J 
9 Shoulder " _ #4 Bars GI /8 11 Ctrs. • 'i-- "' Pavement) .-~ -~~ 4'-0" (4'-6" 4th Support Bar) 

"' 
' -q I 

L Permissible'«', 

""' le ' Construction Joints r7 Slope Varies __/ 

1~1 
x 

2" 
d I c 7' -

! ' ' 
12 11 

' 
: I I 

I I I I 

!~ #4 Bors GI /2 11 Ctrs.__.....- -
! 

I 
3" 

I 
9" 

I ; l_i -JI 

#4 Bors (jl 18" CtrS.~ 

w ;, t 

J' 

~l J' 
2 7, /fR < R 

---1--· ,,. 
"' 

2" • - ---I-

'£>! 
~ I<-

~ -~-
~ Expanded Shoulder Q v 

~ 
"' l1o· ~I 

. - ---

Bars 4A GI 12" Ctrs. 
--== - - f See Bending Diagram 

"'! 

I 

Sheet 6 J 

Shoulder 
l... 

#4 Bars Cil 18" Ctrs. 9 
-- -- . - . 

"' Pavement"\ .,-- - ~'/r ' - 4' -0 11 f 4' -6 11 4th Support Bar J 
"' 

I -q Slope Vories 

1_ Permissible '~~~' I 
' Construcnon Jofnts 

12" ~~ I 
I 

. 7" x 
"2 

' a ' 

~l ' 
I 

{ Hon"z. Bars Reqd. For 
I W·5'-3" & W·4'-6" Only 

I I \ 

~1 b ·j I - I ""--#4 Bprs ~{ ~ _£ ~ I I 
r;i 18' Ctrs. 

JI ~ • l_ 

#4 Bors GI 12" Ctrs. LI ____.-/ 

-
;, 1 I w 

' 

CANTILEVER WALL NOTE: All longi"tudinal relnforoement #4 bars. L-WALL 

Bars 4A Modi"fi"ed 
r See Bending Diagram 
Sheet 6) 

See Index No. 218 
For Joint Seal 

Barrier Wall 
Inlet 

IT 

REINFORCING STEEL MOD/FICA TIONS 
AT BARRIER WALL INLETS flNDEX NO. 2/BJ 

Length* 
Of 

Barrler 
Wall 

> 40' 

35' to 39' 

30' to 34' 

25' to 29' 

21' to 24' 

19'& 20' 

!1 1 & 18' 

15'& 16' 

DIMENSIONS AND QUANTITIES 
CANTILEVER WALL L-WALL 

Length* 
Class II Concrete Reinforcing Steel Of Class II Concrete Reinforcing Steel Borr/er w x c d CY Per Lin. Ft. LBS. Per Lln. Ft. Wall w x a b CY Per Lln. Ft. LBS. Per Lin. Ft. 

3'-3 11 l'-0" NA NA 0.27 18 > 40' 3'-3" 11-0 11 6" NA 0.27 

3'-6 11 I' -3 11 NA NA 0.28 18 35'to 39' 3 1-6 11 l'-3" 6" NA 0.28 

4'-0 11 l'-9" NA NA 0.29 19 30' to 34' 3'-9 11 l'-6" 6" NA 0.29 

4'-6" 2'-3 11 14" NA 0.31 20 25' to 29' 4'-0" l'-9" 9" NA 0.30 

5'-0 11 2'-9" 18" NA 0.33 20 20' to 24' 4'-6" 2 1-3 11 12 11 12" 0.31 

5'-6" 3'-3" 13" 13" 0.35 21 IS'to 19' 5'-3" 3 1-0 11 16" 17" 0.34 

6 1-0 11 3'-9 11 16" 16" 0.37 21 

6 1-6" 4'-3" 18" 18" 0.39 22 

Quantities shown ore for Information only. For method of payment see payment note below. 
Barrler wall lnlets (Index 218) shall be lsolated from the barrier wall stem and footing by I" expanslon materlal. 

*Any length less than 40' must be a continuous ( non}ointed J segment. Walls of 40' or more ln length may be made 
up of segments of 20' or more in length provided the segments are joined by a transverse joint in aooordance with 
Detail B, Sheet 2; segments shall have dlmensi"ons same as wall:?: 40' above. 

PAYMENT: 
Wall to be paid for under the contract unit price for Shoulder Concrete Barrier Wall r Rigid-Shoulder J, lF. 

DESIGN NOTES• 
Use of this barrier wall should be limited to special applications such as hazard encroachment into the clear 
zone where barrler wall deflection, rotation or trans/atlon cannot be tolerated; example hazards to oonslder 
are as follows: 

r a J Structure supporting piers. bents and pylons r b) Pumping. metering. control or other slmllar crltloal 
stations ( c) Quarries ( d) Intolerable vertical drops ( e) Histori"c structures or monuments ( f) Rail transit 
travel way or passenger station r g J Other similar occupancies 

18 

18 

18 

19 

20 

21 

REINFORCED CXJNCRETE BARRIER VIALL ( SHa/LDER J 

Shoulder 
Pavement 

I 
~ 

! 

I 
~ 

"' 
"' 

Expanded Shoulder 

~ 
Varies 

(2'Mln.J 

"' 
Exposed Heel 
I Slape Varie 

Class II Concrete: 
0.19 CY/L.F 

2'-10 11 

I 

1 
For Addi"tional Stem 
Dimensions See 
Details Left 

~ 

t- fJS #

4 

:~;nded Shoulder 

I 
Varies 

_ f2'Min.) 

OJ 

"' Shoulder __ ;,1 
Pavement _ _l_ 

NOTE: 

Dowels r;i 18" Centers 
18" ~4 Bars I 

Construction Joint 
~xposed Heel 

Class II Concrete: ~ 

0.20 CY/LF 

3 1-0 11 

WALL OPTIONS 

Wall to be paid for under the contract unlt prlce for 
Shoulder Concrete Barrier Wall (Plain-Shoulder J, lF. 

DESIGN NOTE: 
Wall shall have a length of 40' or greater. Wall of 40' or 
mare in length may be made up of segments of 20' or 
more In length provided the segments are joined by a 
transverse Joint in accordance with DetaU 8, Sheet 2; 
segments shall have dimensions same as wall shown above. 

PLAIN CXJNCRETE BARRIER VIALL ( SHa/LDER J 
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[ 

~ Tri"m When Used With Bar 4A Uodt"fied 
~ , __} In 'Reinforced Concrete Barrier Wall (Retaining J' 

0:3" 

4'-7" 

l'-6 11 l'-1" 2'-0" 

For Use In Areas Where Obstructions 
Require Locoli"zed Omlssion Of Toe 

BAR 4'I l/ODIFIED 

I 

g 

f F==D·J:::" ~~ 
I 

~ 
' 2'-7" 2.'-0" 

BENDING Dll8RNIS 

Shoulder Pavement 

~ -1-' 
IO• II 

GI 18" Ctrs. ~ --1--
Bors 48 GI 9" Ctrs. 9 

"' 
Permissible Construction Joints 

12" 
7" 2" 21" 

18 11 , ,. 
4 

I #4 Bars GI 9" Cfrs. 

===""~(C\~~l-"l _q 
\.Bars 4A Modified GI 18" Ctrs. 

NOTE' Alf longltudlnal reinforcement #4 bars. 
MiniffHJm segment length far this wall is 20 feet. 
Wall to be pafd for under the contract unit price 
for Shoulder Concrete Barrier Wall ( Rlgld-Retalnlng ), LF. 

QUANTITIES: Closs JI Concrete 0.29 CY /LF 
Reinforcing Steel 21 LBS/LF 

REINFORCED CONCriil'E BARRIER VIALL lRETNN/#9) 
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Plain Concrete Barrier Wall (Shoulder J 

Varies f Deflected Barrier Woll J Varies (See Plans J 

68.75' Alln. Approach Guardrall Except When Iii 
Plans Call For Attenuator In Lieu Of Guardrail. 
For Additional Details See Index No. 400 

Approach End Anchorage Assembly 

Expanded Shoulder When Reinforced 
Concrete Barrier Wall (Shoulder J 
Constructed. 

Varies f See Plans J 

Concrete Traffic Raf/Ing On Retaining Wall 
Or 

--- _______ --E-xp_o_m1_ed_s_hou_ l_de_r_~ __ v-_ " ___ l_ See Sheet 
20 

I /Expanded Shoulder For 68.l?'Guardrail 

_ _ _ _ _ _L_ : _ II ----=cc-_~ - +-1 __ £ _or::__hou~~~ua~ 
Transition Section (MELT Shown J 

Bridge Traffic Rall 

Bridge Shoulder 
f See Plans J 

Reinforced Concrete Barrier Wall (Shoulder J 

Roadway Shoulder 
f Width Same As For Bridge J 

!--------------------~ 

__ _J_ ~Grassed ~ 
/ 

Approach Slab 

Shoulder Pavement 
~Paved Shoulder (See Plans J 

Brldge 

Expanded Shoulder When Reinforced 
Concrete Barrier Wall (Shoulder J 
Constructed. 

WffH PLAIN CONCRETE BARRIER WALL ( SHOOLDER J 

Varies <See Plans J 

I 
Concrete Traffic Railing On Retaining Wall 

Or 

Transition Section 
See Sheet 20 

Guardrafl (For Addlffonal Detal/s See Index No. 400 J 

2 Panels 
Varies A roach End Ancho,-, e Assembl IZI 

(MELT Shown J 

----Bridge Traffic Rafi Reinforced Concrete Barrier Wall f Shoulder J 
;.I Shoulder Llne -----..._ 
_i - -- -- -- --· -'-- ------~ 

Roadway Shoulder Brldge Shoulder 
fSee Plans J f Width Same As For Bn"dge J 15' Shoulder Gutter Deflected Shoulder Gutter When For Shoulder Gutter 

Requirements See Plans -------'-------H-------+-....L--""----------~ f--\---"''-------- Transition To Suit Barrier __ Required For Variations In 
Woll Terminal Configuration Shoulder Wldths 

Approach Slab Shoulder Pavement 

Bridge WffH SHOOLDER GUTTER AND GUARDRAIL 

Guardrail f For Additional Details See Index No. 400 J 

2 Panels 
Varies Transition Section A roach End Anchor e Assembl IZI 

See Sheet 20 <MELT Shown J 
Varies (See Plans J 

Expanded Shoulder When Reinforced 
Concrete Barrier Wall f Shoulder J 
Constructed. 

I I See Shoulder 
Concrete Traffic R

0
arlllng On Retaining Wall / Notation Left ---------~ 

__j_ _ Shoulder Line~ ~ ~ 
Reinforced Concrete Barrier Wol/

1
1Sho~ W~ :-- --,_..::::--._~:.;;::_-._-_-::__.-... -_-__._-::_~~'----__._ _ _.__-...... --::_.:;;-

1
-

0
--0 --0 .-- o »i Bridge Traffic Rafi 

Bridge Shoulder 
f See Plans J :='~c••"-' ' \~ : :__[- u~ 

~uvemen; - CPuved Shoulder I See Plans J 
Approach Slab 

Bridge 
WITH GRASSED OR PAVED SHOOLDERS AND GUARDRAIL 

6 Views show approach roods/de barriers when length of need exceeds 
the length of either retaining wolfs with concrete traffic railings* 
or Reinforced Concrete Barrier Wall r Shoulder J on shoulders. When 
either of these rigid barriers alone satlsfies the approach length 
of need, the wall ends shall be shielded by crash cushions, or, by 
guardrall the same as for bridge traffic rolls, as detafled In Index 
No. 400. 
See other flagged notes for trailing end treatments. 
Aliscellaneous asphalt p<I'ling under guardrail not shown. 

*Guardra!I connection to concrete traffic rol/lngs on retolnlng walls 
shall be in accordance with the Structures Design Office Standard 
Drawings and the plans. Approach guardrail connections to shoulder 
concrete barrier wolfs shall be in accordance with the details shown 
on Sheets 2 and 20 of this Index and Index No. 400, Detail J. 

Cl End measurement for guardrail payment when guardrail connected 
to shoulder barrler walls. See Index No. 400, Deta!I J for end 
measurement when guardrail connected to concrete traffic rails 
constructed with approach slab or on retaining walls. 

IZI To be deleted on tralllng ends except for 2-lane 2-way faclllffes. 
The tangent guardrail shall be anchored by End Anchorage Type II, 
Index No. 400. 

Iii To be deleted on trailing ends except for 2-lane 2-way facilitles. 

EITHER REINFORCED CDNCRETE BARRIER WALL <SHOOWERJ OR RETAINING WALL WITH CDNCRETE TRAFFIC RA/UNG 6 

<XJNCRETE BARRIER WAI t S ON APPROACHES TO BRIDGES 
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End Barrier Woll ~ 
(Rigid) f Curb & Gutter J 10' Transi"tion X f Length Of Advancement. Ft. J Bridge X f Length Of Advancement, Ft. J 

' 

I 

Sid ewalk f 5' Std. J -------

Tactlle Surface 
Tl ty Strip f Varies J------....._ Ufili 

urb & Gutter f 2' J --Type F C "---Barrier Wall 

~ 
TWO-WAY TRAFFIC (UNDNIDEDJ 

"_J T 

I Departure 25' Unless Otherwise Called For In Plans Bridge X f Length Of Advancement, Ft. J 
' ' End Barrier Wall 

f Rigid J f Curb & Gutter J 10' Transition 
I 

s idewalk f 5' Std. J ---------. 

..--Tact/le Surface Tj ify Strip f Varies>- , Util 

:::: 
Type F Curb & Gutter f 2' J - '-....._Barrier Waif 

ONE-WAY TRAFFIC 
T_J 

BRIDGE ENO HAZARD 

EdB n arner W II a 
( Rigi"d J (Curb & Gutter) 10' Transltlon X (Length Of Advancement, Ft. J 

' 
' 

X (Length Of Advancement, Ff.) 10' Transition 
I I 

s 
I 

Sidewalk Alignment Vari"es To Suit Condi"tions Around Hazard 

I 
idewalk ( 5' Std. J -------_ 

0 d 
. 

Tactile Surface 
Tl 

Taotfle Surface 

fy Strip (Varies) ---------
r-_ ------ ' Ufili 

Type F Curb & Gutter ( 2' )~ '----Barrier Wall 1.5'---'-

:¢::1 
TWO-WAY TRAFFIC (UNDNIDEDJ 

T_J 

End Barrier Wall ~ Departure- 25' Unless Otherwise Called For In Plans I 
(Rigid) (Curb & Gutter) 10' Transltlon I I X f Length Of Advancement, Ft. J 

' 
10' Transition 

I 
I 

" 

I 

Sidewalk Allgnment Varies To Sult Conditions Around Hazard 

I 
idewalk r 5' Std. J -------_ . 

0 d TaotUe Surface 
Tl 

Tactlle Surface 
/ ~ Strip r Varies J---...._ 

s 

Utility 

Type F Curb & Gutter ( 2' J ~ ~Barrier Wall 1.5' ___,_ 

ONE-WAY TRAFFIC 

HAZARD 4' OR LESS FROM FACE OF CURB 

CONCRilE BARRIER WALL (R/SIDJ fa/RB & GUTTERJ 
a/RB AND GIJITER WITH UTIUTY STRIP AND WITH ADJACENT BICYCLE LANE 

10' Transition 
v---- Begin Barrier Wall 

f Rigid J f Curb & Gutte rJ 

' J v-- Sidewalk r 5' Std 

Tactfle Surface 

------ ' 
~ Utility Strip f Va ries J 

1.5' ------! utter f 2' J i----- Type F Curb & G 

10' Transition 
Begin Barrier Wall 
r Rigid J r Curb & Gutter J 

I 

v--- Sidewalk f 5' Std. 

ToctUe Surface 

1.5' ..___-! 

B egin B arrier Wa II 
(Rigid) (Curb & Gutter 

_.....---- Sidewalk ( 5' Std. 

....----- Utility Strip (Va ries) 

..--- Type F Curb & Gu ffer ( 2' J 

Begin Barrier Wall 
~ f Rigid J f Curb & Gutte rJ 

d. J ,..-- Sidewalk < 5' St 

ries) ..---- Utility Strip f Va 

utter ( 2' J ~ Typ_e F Curb & G 

2008 FOOT Design Standards 

~ 
ries) ~Utility Strip f Va 

v-- Type F Curb & Gu tter ( 2') 

NOTE: 

X" Length of advancement in feet for near and 
opposing approach lanes. See Sheet 12. 

For locations without utility strips see Sheet 9. 
For transition, sidewalk and sectional deta!ls see 
Sheets 10 & II. 

The 1.5' offsets to toe of barrier wall cannot be 
reduced to accommodate hazards; however, hazards 
located in the stem of the wall may be accommodated 
by the detall on Sheet 19. 
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End Barrier Wall .~ Begin Barrier Woll 
( Rlgid J (Curb & Gutter J t: (Rigid J (Curb & Gutter J 

Varles ( 10' Uin. -20' Max. J 10' Tronslflon X f Length Of Advancement, Ft. J Br!dge X (Length Of Advancement, Ft. J 10' Transition ies f 10' Min. -20' Max. J 

Sidewol~~ ( Toct!le Surface f6' Std. J ,.-- Varies <See Plans J ------ S!dewolk 
ToctUe Surface ~ Tl f6'Std. J 

I 

Type F Curb & Gutter ( 2' J -1 "-Barrier Wall 1.5' --! r Type F Curb & Gutter f 2') 

c:::><;:l TWO-WAY TRAFFIC < UNDNIDED J T_J c:::>¢ 
Begin Barrier Wall 

End Barrier Wall Departure- 25' Unless Otherwise Called For In Plans 
' 

Brldge X f Length Of Advancement. Ft. J 
1,.-- (Rigid J f Curb & Gutter J 

f Rigid J r Curb & Gutter J 
10' Transition 

I I 10' Transltlon Varies f JO' Min. -20' Max. J 

Sidewalk r 61 Std. J --------. Var!es f See Plans J /Sidewalk 
~ f 6' Std. J Tl / Tactile Surface 

t 
Type F Curb & Gutter f 2' J ~ "---Barrier Woll 1.5'~ t--Type F Curb & Gutter ( 2' J 

¢::1 
ONE-WAY TRAFFIC 

T_J ¢::1 

BRIDGE ENO HAZARD 
End Barrier Wall 

Begin Barrier Wall 
!R;g;d i I Curb & Gutter i ~ r:, ( Rlgid J f Curb & Gutter J 

Varies f 10' Min. -20' Max. J 10' Translfion 
' 

X f Length Of Advancement. Ft. J I 
' 

X f Length Of Advancement, Ft. J 
' 

10' Transition es r 10' Min. -20' Mox. J 
I I I 

I 

I 

Sidewalk Allgnment Var!es To Sult Conditions Around Hazard 
I -~ 

0 0 NOTE: 
Sidewa/~ 

Tactile Surface\ 
Varles f See Plans J---

/Tactile Surface .-- Sidewalk r 6' Std. J X"'Length of advancement !n feet for near ( 61 Std. J 

Tl and opposing approach lanes. See Sheet 12. 

------ l ' For locations wlfh utUity stn"ps see Sheet 8. 

Type F Curb & Gutter < 2' J--1 '------Barrier Wall /.5'--j t-- Type F Curb & Gutter f 2' J 
For transition, sidewalk and sectional 
details see Sheet 10 & II. 

c:::>¢ T_J c:::>¢ The 1.5' offsets to toe of barrier wall 

TWO-WAY TRAFFIC <UNDNIDEDJ cannot be reduced to accommodate hazards; 
however, hazards located in the stem of the 

Begin Barrier Woll wall may be accommodated by the detail 
End Barrler Wall Departure- 25' Unless Otherwise Coiled For In Plans I r:i f Rigid J f Curb & Gutter J on Sheet 19. 
r Rigid J <Curb & Gutter J-----.___ 

10' Transition I 10' Transition es f 10' Min. -20' Max J 
' 

X f Lenath Of Advancement, Ft. J I 

I 

I 

Sidewalk Allgnment Varies To Sult Conditions Around Hazard 

I V;ries f See Plans J-
. 

0 d Sidewalk f 6' Std. J-_ / Tactile Surface v-Sidewolk (61 Std. J 
T--, 

Type F Curb & Gutter r 2' J ~Barrler Wall /.5'--j t--- Type F Curb & Gutter f 2' J 

¢::1 ONE-WAY TRAFFIC T_J ¢::1 

HAZARD 4' OR LESS FROM FACE OF CURB 

aJNQlf IE BARRIER VIALL ( RISID J (a/RB Ir GUTTERJ 
a/RB AND GUTTER wman UTIUTY STRIP AND Vlml ADJACENT BICYCLE LANE 
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Sidewalk ( 5' Std. J -

Utl/Uy Strip (Varies J -

pe F Curb & Gutter ( 2' J -T~ 

Sidewalk < 5' Std. J ~ 

Uti"li"ty Strip (Varies J ---......_ 

T ype F Curb & Gutter ( 2' J -----

PICTORIAL VIEW 

~ 
,------ i" Expansion Joint 

Tactile Surface -
' -

v i" Expansion Joint 

PLAN 

JllTH UTIUTY STRIP 

i----- Vories (See Pio ns I 

Barrler Woll__/ 

,_ 
) 

Sidewalk 
(6' Std. Toctlfe Surface \ 

' 
• 

Type F Curb & Gutter ( 2' J -1 

TWO-WAY TRAFFIC (OPPOSING LANE APPROACH J 

PICTORIAL VIEW 

V j" Expanslon Joint 

V--- Varies <See Plan S) 

Tactile Surface Sldewalk ( 6' Std. J---... 

/ 

. 

i..------ j" Expansion Joint Barrier Wall/ Type F Curb & Gutter ( 2' J ---

PLAN 

WITH UTIUTY STRIP 
ONE-WAY TRAFFIC lTRAIUNG ENOJ 

PICTORIAL VIEW 

~l" Expansion Joint 

..--- Varies (See Plans J 

V 2" Exponsfon Joint 

PLAN 

JltTHa/T UTIUTY STRIP 

Borrler Wall____..--/ 

PICTORIAL VIEW 

,,,...------!" Expansion Joint 

V Varies (See 

v l" Expansion Joint Barrier Woll/ 

PLAN 

JltTHa/T UTIUTY STRIP 

Plans J 

3.5' 

0.02-0.04 
(0:02 Std.) 

Canst. Joint/ 
Permitted 

l7; \ 
1.5' 

J 

NEAT UNE PICTORIAL VIEW 

SEGMENT 

SECTION CC SECTION DD 

0 See Sheet II 

6. See Sheet II 

0 See Sheet II 

6. See Sheet II 

NEAT UNE PICTORIAL VIEW 

2'-1~" 
~ -c--r- I 

Const. Joint~ 
Permitted SECTION AA 

SEGMENT 

SECTION BB 

aJNCRETE BARRIER WALL (RIGID J ( aJRB Ir GUITER J • TRANSITION SEGIJENTS • WITH ADJACENT BICYCLE LANE 

2008 FOOT Design Standards 
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0 See Notes This Sheet 

6,. See Notes This Sheet 

PICTORIAL VIEW 

Var !es r See Plans J ---

~Barrier Wall 

WITH OR WITHOOT UTIUTY STRIP 

NEAT LINE PICTORIAL VIEW 

l" Expansion Joint~ r- Sidewalk ( 5' Std. J 

Tactlle Surface 

~' ,_.__ Utility Strip r Varies J 

l" Expansion Joint------. ,__._ Type F Curb & Gutter r 2.1 

PLAN 

'II/TH UTIUTY STRIP 

c·s· I n [ /;.---d~ 

~Canst. Joint Permitted 

SECTION AA 

PICTORIAL VIEW 

Varies (See Plans J---._ 

~ Barrier Wall 

RIGHT SIDE SHOWN, LEFT SIDE OPPOSITE HAND 

l" Expansion Joint-------

PLAN 

'llfTHWT UTIUTY STRIP 

ONE-WAY AND TWO-WAY TRAFFIC lNEAR LANE APPROACH) 

6" 

NEAT UNE PICTORIAL VIEW SECTION CC 

~ lJ' Expansion Joint 

f Tactlle Surface 

t . 
• . 

Nate: Droinage slats shall be locoted at all low points along 
the sidewalk, and, unless otherwise shown in the plans, 
slats shall be spaced at Intervals not exceeding 50' In 
fill sections and 2.0' fn cut sections. Slots shall be located 
such that only one bar Is cut away or deleted In front 
and back llnes of vertical reinforcement. 

SIDEWALK DRAINAGE SWT FOR 
BARRIER WALL (RIGID J (CURB & GUTTER J 

v-

NOTE: 

0 Transition Segments Shall Be Doweled Into The End Of 

Sidewalk ( 6J Std. J 

The Barrfer Wall In The Following Manner: 
Four I" diameter holes 6 11 deep on 6 11 centers shall 
be drilled in the end of the barrier and #5 bars 15" 
long set in an Adhest"ve Banded Material System. The 
ends of the dowels extendfng Into the transftlan segment 
shall be wrapped with one layer of 15 lb. Type I 
asphalt-saturated roofing felt with the ends crimped. 

6,. When Construction Joints Are Utilized For Transition 
Segment Constructlon The Stem Sholl Be Doweled To 
The Footing In The Follawfng Manner: 

Five #5 bars 15" long shall be embedded 7 11 into the 
footing. The dowels shall be spaced 15 11 on centers 
with the first dowel located /2. 11 from the barrier wall. 
Dowels may be placed within or adjacent to the keyway. 

r- Type F Curb & Gutter r 2.J J 

aJNCRETE BARRIER WALL l RIBID J l aJRB Ir GUTTER J • TRANSITION SE91JENT • Wml ADJACENT BICYCLE LANE 
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End Of Bridge Rail 
Or Other Hazard 
That Requires Shielding 1 
- - -

. 
~ 

' 
" 

X r Length Of Advancement, Ft. J 

- -

Face Of Barri"er Wall Toe Of Barrier Wall 

~Bicycle Lone~ "" Beginning Of Barrier Wall Need------t 
And Offset Control Point 

RIGHT SIDE APPROACH SHOWN - l£FT SIDE OPPOSITE HAND 

NEAR LANE APPROACH 

Tactfle Surf~ 

-

r Begi"n Concrete Barrier Wall 
(Rigid J (Curb & Gutter J 

- f __ _!!Pe F Curb & Gutt er 

'----- Edge Of Pavement \___ Departure Line z 
¢:i !'- Point Of Departure 

End Of Bridges Rail 

End Concrete Barri"er Wall ( Rlgid J (Curb & Gutter J--t f<------------~X~l~L~e~ng~t~h~()f~A~dv~anc=e~m~e~nt~,~F~t~. '~---------------' That Requires Shleldlng r Or Other Hazard 

- -
~urface - - - - - - > 

/ 

18" 

9" Ctrs. 

13j" Ctrs., 31" Long 

Construction olnt 

1'i 3" 6" j 
;, I 

I l'-4· Lj r 4'-9" 

FOR HIGH SIDE 

I ----

1 

Type F Curb & Gutter .-- Face Of Barrier Wall Toe Of Barrier Wall_____/ --- -H 
\ 

Departure Line__/ Edge Of Pavement~ ~Bicycle Lone~ " Beginning Of Barrier Woll Need ~ 
And Offset Control Point 

"" 

¢::1 
-

~ 

~Paint ()f Departure Q 
OPPOSING LANE APPROACH 

WITH OR WITHOUT UTIUTY STRIP - UTIUTY STRIP SHOWN - SEE SHEET 8 It 9 FOR APPUCA T/ONS 

Design 
Speed 

Length Of Advancement, Ft. < X J 

""" s45 • /6 <D-dJ 

Note: The minimum length of advancement for both near and 
opposing lane approaches is 40'. 

Equation Variables: 

D = Distance in feet from near edge of the near approach 
traffic lane to back of hazard or clear zone width 
whichever is lesser. For left side hazards and clear 
zones on two-way undi"vlded facili"tles D is measured 
from the i"nslde edge of the near approach trafflc lane. 

d= Distance ln feet from near edge of the near approach 
traffic lane to the face of barrier (at offset control 
point J. For left side hazards on two-way undlvlded 
facllftles d ls measured from the Inside edge of the 
nearest opposing traffic lone. 

LENGTH OF AINANCEllENT 

D=3" 

7" 10" 

-c 
BENDING DIAGRAM 

!o! 3" ~ 
I 

l'-4 11 

#4 Bf!rS Ci1 

Bars 4C Cil 9" Ctrs. 

#4 Bars Cil 13.j" ctrs., 37" Long 

Constructlon Joint 

j _ #4 Bors 1'i 3" 6" 
Cil 9" Ctrs. 

9 11 ctrs. ( 42" Long J 
., -
Lj r 4'-9" 

FOR U1W SIDE 
Note: All longltudlnal reinforcement #4 bars. Mlnlmum segment length for thls wall ls 40'. Shorter segments due to 

construction or expansion joint shall be dowled In the manner described for 'Transition Segments' on Sheet II. 
Transverse expansion joints are to be constructed at the juncture of wall transitions and curb and gutter, and 
at Intervals so that spacing wfll not exceed 100'. 
For barrier wall inlet details see Index No. 219. Inlet extends into bicycle lane 12". 
Wall to be pald for under the contract unlf prlce for Shoulder Concrete Barrier Wall r Rlgld-Curb & Gutter J, LF. 

Estimated Quantities Per Linear Foot Of Wall: 
Class II Concrete: 0.23 C.Y. 
Reinforcing Steel: 20.7 Lbs. 

SECTION TT 

aJNCRETE BARRIER WALL (RIGID J ( aJRB & GUTTER J • Wml ADJACENT BICYCLE LANE 
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End Barrier Wall I X r Length Of Advancement, Ft. J I Bridge I X (Length Of Advancement, Ft. J 

(Rigid J (Curb & Gutter J l 10' Transition I I 10' Transition 
Begin Barrier Wall 
( Rfgld J (Curb & Gutter J . 

Sidewalk ( 5' Std. J- i_....----- Sidewalk ( 5' Std. J 

QI 
Utility Strip (Varies J -------- ~ Utl/lty Strip (Varies J 

Type F Curb & Gutter ( 2' J-
~Barrier Wall 2.5'-i ~ Type F Curb & Gutter ( 2' J 

¢¢ TWO-WAY TRAFFIC (UNDNIDEDJ 
Q_J ¢<::::i 

End Barrier Wall ~ 
Departure 25' Unless Otherwfse Called For In Plans I Bridge I X (Length Of Advancement, Ft. J 

10' Transft!on I I 10' Transition 
1,,,.------ Begin Barrier Wall 

r Rigid J r Curb & Gutter J 
' 

(Rigid J (Curb & Gutter J 

Sidewalk ( 5' Std. J - v-- Sidewalk ( 5' Std. J 

Taotlle Surface QI 
' UtUity Strip (Varies)-------- ,,___.....- Utl/lty Strip ( Varfes J 

Type F Curb & Gutter ( 2') -
~ Barrier Wall 2.5'-i ~Type F Curb & Gutter r 2' J 

¢ 
ONE-WAY TRAFFIC 

Q_J ¢ 

BRIDGE ENO HAZARD 

End Barrier Wall -~ 
X r Length Of Advancement, Ft. J I 

I 

X r Length Of Advancement, Ft. J ~Begin Barrier Waif 
10' Transition 

I 
IO' Transition r Rigid J r Curb & Gutter J 

I 
< f Rigid J r Curb & Gutter J 

, , 

1 
Sidewalk Alignment Varies To Suit Conditions Around Hazard 

I Sidewalk ( 5' Std. J -

0 d 
__--- Sidewalk f 5' Std. J 

QI NOTE' 

Utility Strip (Varies J -------- -------- UtUity Strip (Varies J X =Length of advancement i"n feet for near and 
opposfng approach lanes. See Sheet !1. 

Type F Curb & Gutter r 2' J -
~ Barrier Wall 2.5'-J .----- Type F Curb & Gutter ( 2' J 

For looations without utility strips see Sheet 14 . 

¢<::::i Q_J ¢<::::i 
For transition, sidewalk and sectional details see 
Sheets 15 & 16. 

TWO-WAY TRAFFIC (UNDNIDEDJ The 2.5' offsets to toe of barrier wall cannot be 
reduced to accommodate hazards, however, hazards 

End Barri"er Wall ~ Departure- 25' Unless Otherwise Called For In Plans I 
I 

X (Length Of Advancement, Ft. J ~ Begin Barrier Wall 
/ooated in the stem of the wall may be accommodated 

(Rigid J (Curb & Gutter) 10' Transition I 10' Transition 
by the detail on Sheet 19. 

I 
: ( Ri"gid J (Curb & Gutter J 

, 

·1 
Sidewalk Alignment Vari"es To Suit Condi"tions Around Hazard 

1 Sidewalk ( 5' Std. J -

0 d 
.------ Sidewalk ( 5' Std. J 

,...--Tactile Surface QI 
' Utility Strip ( Vari"es )-----._ ,.....---- Utility Strip r Varies J 

Type F Curb & Gutter f 2' J-
~Barrier Wall 

2.5' -1 ....---- Type F Curb & Gutter ( 2') 

¢ 
ONE-WAY TRAFFIC Q_J ¢ 

HAZARD 4' OR l£SS FROM FACE OF CURB 

<XJNCRETE BARRIER WALL (RIGID J (CURB Ir GIJITERJ 
CURB AND GIJITER WITH UTIUTY STRIP AND wmarr ADJACENT 8/CfCLE LANE 
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End Borrler Woll 
X r Length Of Advancement, Ft. J I Bridge I X (Length Of Advancement. Ft. J 

Begin Barrier Wall 
r Rigid J r Curb & Gutter J ,,._- r Rigid J r Curb & Gutter J 

Varles ( 10' Min. -2.0' Max. J 10' Tronsltlon I I IO' Transition Varles ( 10' Min. -2.0' Max. J 

Sldewol~~ 
,---- Varies (See Plans J 

( Tactile Surface 
(61 Std. J Tactfle Surface 01 ....--- Sidewalk 

~\ \~ 
(6'Std. J 

Type F Curb & Gutter ( 2' J --1 ~ Barrier Wall 2.5'-i t-- Type F Curb & Gutter ( 2' J 

c:::!> <;:::J TWO-WAY TRAFFIC <UNDNIDEDJ a--1 c:::!> ¢::i 
Begin Barrier Wall 

End Borrler Wall Departure- 25' Unless Otherwise Called For In Plans I Bridge I X (Length Of Advancement, Ft. J 
[,-- (Rigid J (Curb & Gutter J 

r Rigid J r Curb & Gutter J 
10' Transition I I 

' 
10' Transltion Vories UO' Min. -2.0' Mox. J 

~ Vories (See Plans J 

al Sidewalk ( 6' Std. J -----_ / Tactile Surface /Sidewalk 
f 6 1 Std. J 

j~ 

Type F Curb & Gutter ( 2' J -
~ Barrier Wall 2.5'-i r Type F Curb & Gutter ( 2' J 

¢::i 
ONE-WAY TRAFFIC 

a--1 ¢::i 

BRIDGE ENO HAZARD 
End Barrier Wall 

Begin Barrier Wall f Rigid J (Curb & Gutter J 
X (Length Of Advancement, Ft. J I I X (Length Of Advancement, Ft. J (Rigid J (Curb & Gutter J 

Varies ( 10' Min. -2.0' Max. J ID' Transition 
I I ' 

10' Transition Vories r 10' Min. -2.0' Mox. J 
I . . 

i 
Sldewafk Alignment Varies To Sult Condltlons Around Hazard i 

0 0 Varies (See Plans J--- NOTE: 
Sidewol~ Tactfle Surface\ a--, /Tactile Surface .--- Sidewalk f 6 1 Std. J X"'Length of advancement in feet for near (6'Std. J 

and opposing approach lanes. See Sheet rr. 

~ 
I I~ For locations with utility strlps see Sheet 13. 

Curb & Gutter r 2' J -1 ~ Barrler Wall 2.5'-i r Type F Curb & Gutter ( 2' J 
For tronslflon, sldewolk and sectional 

Type F details see Sheet 15 & 16. 

¢¢::1 a--1 ¢¢::1 The 2.5' offsets to toe of barrier wall 

TWO-WAY TRAFFIC <UNDNIDEDJ cannot be reduced to accommodate hazards; 
however, hazards located in the stem of the 

Begin Barrier Woll wall may be accommodated by the detail 
End Barrler Wall Departure- 25' Unless Otherwise Called For In Plans I I X f Length Of Advancement, Ft. J I (Rigid J (Curb & Gutter J on Sheet 19. 
( Rlgld J (Curb & Gutter J 

10' Tronsltlon I I 10' Transition Vories r 10' Min. -2.0' Max J 

. 
I 

Sldewafk Alignment Varies To Sult Condltlons Around Hazard 

I Vories r See Plans J_ 0 a Sidewalk ( 6' Std. J ---------. 01 Tactile Surface V---Sldewolk (61 Std. J 

~ 
Type F Curb & Gutter ( 2' J -

~ Barrier Wall 2.5'-i t--- Type F Curb & Gutter ( 2' J 

¢::i ONE-WAY TRAFFIC a--1 ¢::i 

HAZARD 4' OR l£SS FROM FACE OF CURB 

aJNCRETE BARRIER WALL l RIBID J l aJRB Ir GUTTERJ 
aJRB AND GIJITER wmarr UTIUTY STRIP AND Wff/OJT ADJACENT BICYCLE LANE 
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Sidewalk ( 5' Std. J ~ 

Utl/J"ty Strip (Varies J -

pe F Curb & Gutter ( 2' J -

Sidewalk ( 5' Std.)~ 

UtUity Strip (Varies J ~ 

T ype F Curb & Gutter ( 2' J -----

PICTORIAL VIEW 

,.---- -J.11 Expansion Joint 
i---- Varies <See Pia ns I 

,- -J.11 Expansion Joint Barrier Waif ~ 

PLAN 

JllTH UTIUTY STRIP 

,_ 
I 

Sidewalk 
(6' Std. 

-
' 

Tactile Surface 

~ 
• 

Type F Curb & Gutter ( 2' J -i 

TWO-WAY TRAFFIC (OPPOSING LANE APPROACH J 

PICTORIAL VIEW 

V--- -J. 11 Expansion Joint V- Varles (See Plan sl 

Tactile Surface 
Sidewalk f 6' Std. J---. 

/ 

V---- -J" Expansion Joint 
Barrfer Wall ___/ 

Type F Curb & Gutter f 2' J----

PLAN 

JllTH UTIUTY STRIP 
ONE-WAY TRAFFIC fTRAIUNG ENOJ 

PICTORIAL VIEW 

~ i" Expansion Joi"nf 

~ Varies (See Plans J 

V /" Expansion Joint 

PLAN 

JltTHa/T UTIUTY STRIP 

Barrier Wall/ 

PICTORIAL VIEW 

~ i" Expansion Joint 1,......-- Vories (See 

V -J" Expansion Joint Barrier Wall ___,} 

PLAN 

JltTHa/T UTIUTY STRIP 

Plans J 

Canst. Joint/ 
Permitted 

4.5' 

0.02-0.04 
f0.02 Std. J 

l7; \ 
1.5' 

SECTION CC 

O See Sheet 16 

i::::J. See Sheet 16 

J 

NEAT UNE PICTORIAL VIEW 

SEGMENT 

3.75' 

2..5' 

Canst. Joint fermitted 

q::r--~,ri-~ 

SECTION DD 

0 See Sheet 16 

i::::J. See Sheet 16 

NEAT UNE PICTORIAL VIEW 

SEGMENT 

~ 
Const. Joint~ 
Permitted SECTION AA 

3.75' 

<> 
2.5' 

Const. Joint l('ermitted 

q::r--~~ 

SECTION BB 

CONCA£ IE BARRIER VIALL ( RJQID J (CURB Ir GUTTER J • TRANSITION SESllENTS • Vl/TIOJT ADJACENT BICYCLE LANE 
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3.75' 

0 See Notes This Sheet 

/:J. See Notes This Sheet 

PICTORIAL VIEW 

Var ies (See Plans J -------... 

~ Borrler Woll 

WITH OR WITHOUT UTIUTY STRIP 

NEAT UNE PICTORIAL VIEW 

l" Expansion Jolnt ~ 
------ Sldewolk r 5' Std.) 

- Utllity Strip ( Vorles J 

i" Expansion Joint------. - Type F Curb & Gutter ( 2 

PLAN 

JI/TH UTIUTY STRIP 

') 

~4.5' I 

n [ 1--d~ 
~Const. Joint Permitted 

SECTION AA 

PICTORIAL VIEW 

Vories (See Plans J 

Barrier Woll !" Expansion Joint 

PLAN 

JltTHa/T UTIUTY STRIP 

RIGHT SIDE SHOWN, LEFT SIDE OPPOSITE HANO 

ONE-WAY AND TWO-WAY TRAFFIC <NEAR LANE APPROACH} 

6" 

NEAT UNE PICTORIAL VIEW SECTION CC 

i" Exponslon Joint 

ToctUe Surface 

Note: Drolnoge slots shall be located at all low points along 
the sidewalk, and, unless otherwise shown in the plons, 
slots shall be spaced at lntervols not exceeding 50' ln 
ff/I sections and 20' In cut sections. Slots shall be 
located such that only one bar is cut away or deleted 
ln front and back Unes of vertlcal reinforcement. 

SIDEWALK DRAINAGE Sl.DT FOR 
BARRIER WALL (RIGID J (CURB & GUTTER J 

NOTE: 

O Transition Segments Sholl Be Doweled Into The End Of 
The Barrier Woll In The Following Manner: 

Sidewalk r 61 Std. J 

Four 111 diameter holes 6" deep on 6 11 centers shall 
be dr!lled In the end of the barrier and #5 bars 15" 
long set in on Adheslve Bonded Moterlol Systems. 
The ends of the dowels extendlng into the tronsitfon 
segment shall be wrapped with one foyer of 15 lb. 
Type I asphalt-saturated roofing felt with the ends 
crlmped. 

/:J. When Constructlon Joints Are Ut!l!zed For Transition 
Segment Constructfon The Stem Sholl Be Doweled To 
The Footfng In The Followlng Manner: 

Five #5 bars 15" long shall be embedded 7 11 into the 
footing. The dowels shall be spaced 15" on centers 
wlth the flrst dowel located 12" from the borrler wall. 
Dowels may be placed within or adjacent to the keywoy. 

Type F Curb & Gutter ( 2' J 

CONCRETE BARRIER VIALL (RIGID J (CURB a GUTTER J • TRANSITION SEGMENT • Vl"/OJT ADJACENT BICYCLE LANE 
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End Of Bridge Raif 
Or Other Hazard ~ r Begin Concrete Barrier Wall 
That ':_~e~lelding ri-~--------------------X_I L_e_n_g_th_O_f_A_dv_a_n_c_em_e_n_t_.F_t._J ____________________ -i" ( Rlgid) (Curb & Gutter J 

- -
- - -

• 
"' ~ Face Of Barrier Wall t-- Beginning Of Barri el Wall Need "I 

"-Offset Co~/ POrnrr- - Type 'F' Curb & Gutter 

-~ Edge Of Pavement \__ Departure Line 
Point Of De 

RIGHT SIDE APPROACH SHOWN - l£FT SIDE OPPOSITE HAND 

NEAR LANE APPROACH 
End Of Brfdges Rall 

End Concrete Barrier Wall ( Rfgld J (Curb & Gutter)--. X (Length Of Advancement, Ft. J 
Or Other Hazard ·n~ 
That Requires Shielding 

---

- - - - -

• 

Type 'F' Curb & Gutter Beginning °(Barrier Wall Need --1 Face Of Barrier Wall~ "' 
- - T Offs;fControl Point/ 

- ~ Departure Line___,/ " '-.___ Edge Of Pavement 
cantinuou) ¢::i 

t-- Point Of Departure ¢ OPPOSING LANE APPROACH 
WITH OR WITHOUT UTIUTY STRIP - UTIUTY STRIP SHOWN - SEE SHEET l:S & /4 FOR APPUCA T/ONS 

OeSlf/11 
Speed 

/1¥)11 Length Of Advancement, Ft.< X J 

:ir-45 16 (0-d) 

Note: The minimum length of advancement for both near and 
opposing lane approaches is 40'. 

Equation Variables: 

D= Dlstance ln feet from near edge of the near apprOOGh 
traffic lane to back of hazard or clear zone width 
whichever ls lesser. For left side hazards and clear 
zones on two-way undlvided faclUtles D ls measured 
from the lnside edge of the near approach trafflc lane. 

d= Distance fn feet from near edge of the near approach 
traffic lane to the face of curb <at offset control 
pofnt J. For left side hazards on two-way undlvlded 
facilities d is measured from the inside edge of the 
nearest opposing traffic lane. 

LENGTH OF AINANCEllENT 

D=3" 

7' 10' 

-c 
BENDING Ol>aRAM 

-

2f" 
I 

7~" ..... ,,71 f 11 R "' 4 I 

--- - "" I "' 
2 1-611 

- -- -H llJ 
~ 5' 

Q 

~ 

"' 2' 

9 11 Ctrs. 

;_ 

;., 

! I I ,._2, l'-2 11 

4'-9 11 

FOR HIGH SIDE 

2,f' 

I 

7f11 

"' 311,0 i" R • I 

I - ..... 
I "' 

2'-611 

- -- -H llJ 
l;J 

2'" Q 

~ 

"' 'O" fl I 
l;J I 

Bars 4C ti 9 11 Ctrs. 

" #4 Bars til3j 11 Ctrs., '-
31 11 Long 

-~ 

~ #4 Bar's 
ti 9 11 Ctrs. 

I ' #4, Bars <ii 

l'-2" l'-2" ~ 
4'-9" 

FOR WW SIDE 
Note: All longitudlnal reinforcement #4 bars. Minimum segment length for this wall is 40'. Shorter segments due to 

construction or expansion joint shall be dowled in the manner described for 'Transition Segments' on Sheet 16. 
Transverse expansion }olnts are to be constructed at the Juncture of wall transitions and curb and gutter, and at 
intervals so that spacing will not exceed 100'. 

CXJNCRETE BARRIER WALL 

For barrfer wall Inlet details see Index No. 219. 
Wall to be pald for under the contract unit price for Shoulder Concrete Barrler Wall ( Rlgid-Curb & Gutter J, LF. 

Estimated Quantities Per Linear Foot Of Wall: 
Class H Concrete: 0.23 C. Y. 
Reinforcing Steel: 19.7 Lbs. 

SECTION 00 

( RISID, (a/RB .. GUTTER, • wman ADJACENT BICYCLE LANE 
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Rigid Hazard (Bridge Pier Or Pile Shown J 

Back Of Wall Fl/lets 
Required When Wall 
Located In Front Of 
Hazard Face. 

j 11 Expansion Material 

Doweled Jolnt 

When Distance Between Bent 
Supports Or Pier Columns Exceeds 
13' See Sheet 19 

+ 

Shldr. Pavt. 

x 

BARRIER WALL AT SQUARE OR RECTANGULAR SHAPED HAZARD 

PARTIAL PLAN 

Rigid Hazard 
(Round Bridge Pier 
Or Pfle Shown ) 

When Back Of Wall Located In 
Front Of Hazard Face The 
Fillets Are To Be Adjusted 
To Maintain Walls Full Bearing 
Surface Against Hazard. s--, 

+ 

Al 
~-On Line With Or In 
~Front Of Faces Of 

Hazard 

.J.11 Expansion Material 

When Distance Between Bent 
Supports Or Pier Columns Exceeds 
13' See Sheet 19 

x c--1 
Doweled Transverse Joi"nt ~ 
Other Detail This Index ~ 

BARRIER WALL AT ROUND HAZARD 

PARTIAL PLAN 

ARC DISTANCE OFFSETS "y' 

~ IEllGTH I FT I 'Jt" IFT I "y' IFT I 
4 4.00 0.06 

8 7.99 0.2S x 
12 11.98 0.58 

16 15.96 1.02 

2fJ 19.91 1.60 -· 21 2fJ.91 1.76 ...,, ,,,,,, be -
24 23.BS 2.30 "' - /rN/nf ,.,,,,,,. 54 ffft. 
25 24.83 2.49 

Face Of Rigid Hazard Face Of Rigid Hazard~ Face Of Rigid Hazard~ 7/" nom. 

. .... 
"' 

2r I !--'Li 
f R, I I 

1-\.----lf 

fR 
;.. 2r I 7f 
"' f R fR ___ ___, ____ , -',---....(, 

I 

2f 7f 
':.ir... ~ 
"' f RI fR ' ·~---.1 ~~~---1-· 

I 1fl I 1fl !,fl - = =--=-=- -,---

14 14 14 ~ 
~ 

"' 

~ 
~ 

"' 
5 11 nom. 

IO" R IO" R 10" R FOR USE WITH EITHER 
I 

if R I 

SECTION AA 

-1----1 
ljN R I _ ~ - 3

11
x12

11 
Drai"n Slot 

Shldr. Pavt. ~Const. Joi"nt Shldr. Pavt. 

;.. 

===~~~:::l.--lt~...Jtlt:='=2":::::::L 

~~~~J-~~----,----;~~~3" ;r 
;.., 

'-

1.-, I 6
11 

Concrete Pod And 
2' -3 11 

Maintenance Apron 

~ 
TO BE CONST. IN LIEU OF SECTION AA WHEN THRU DRAINAGE REQIJ/RED 

SECTION BB 

+---1 

lf
1

R I 
;.. 

;.., 

'-

9" 

2' 

1, 10 OR 1, 15 
GUARDRAIL TRANSITIONS 

STANDARD THRIE-BEAll 
OFFSET BUJCIC 

(FIELD TRlllllED J 

* 12 11 x12 11 x j 11 galvanized steel back-up plate with i" post bolts (either 14 11 or 18 11 long) 
and nuts wi"th i 11 plaln round washers under nuts. 

SECTION CC 

** Attach thrle-beam terminal connector to shoulder txJrrler wall with a 21" x 12" xi" thrle beam terminal connector 
plate and 5-fr" x 12 11 long HS hex bolts and nuts with fr" plain round washers under heads and nuts. 

* Standard Thrie-Beam Offset Block, 
Field Trimmed, See Detail Above 

* 

~\\)~**~~~ ~ ,, 10 
. wart paymen 

i te sorrier I st d aeam I panel 20 for Post spacing 

aeam washers staok.ed Bac~n~ :ea:~urement for concre ~~T~ra~N~~s~;~:T~o}n~S~e~o~~i~o~~·d2~tJf~7~;.~·,~'i~:~~Ei~~~b~;::•:P::s=t~s_IAlrr!•-'A~P'fP)/,TT"oo°'b"T•o.·c!! _ _,l.r 

t=========T~h~r~;e~-~B~e~om~T~e~r~m~;n~o~T~C~on=n=e=o=lo=r====t:~:~:::;;;;;;.~:: i- And Bolt Connections. 

x 

11'-9" 2.5' NOTES 
F Guardrail payment roach posts. And Accessories.) I. This wall ls Intended for use where the wall hos bearing against 

End Measurement or 
1 

For Nested Beams. A fhe hazord1 when fhe length between bent supports or pier co/Ufflf)S 
(No Additional P men exceeds 13', the affected segments shall be CO/ISfructed In 

oocordance with fhe detail for 'Reinforced Concrete Barrier Wall 
fSh<JUhJerJ', 'Section TT' or 'Section 00', this Index. 

PLAN FOR DESIGN SPEED $46 llPH Standard Thrie-Beam Offset Block, 
Field Trimmed, See Detail Above 

In cases where fhe barrier wall and slope prNement or other 
structure would occupy the some loootlon, fhe wall and structure 
are to be modfffed as detofled In the plans. 

* 
* 

** 

I ldS 
I • wa// fayme°CntCC----\ 

2.. The barrier wall radial segments are Intended for use on approach 
and troll Ing ends of both one -way and two ·way faollltles. The 
guardrail connections shown on this sheet apply to one-way 
approaches and to the approaching and trolling ends af fwo·lone 
two-way focl/Ttles. On trolling ends of two-way multllone and 
one-way focllftles the end connection on Sheet 2. may be used. 
For walls with normal offsets from hazards and their guordrofl 
connections, see Sheet 2.0. 

J. All verllcol reinforcement #4 bars at 12.H centers. All horizontal 
bars #5 bars. k. Of Rail rete earner I As AbOve 

t~~~~~~~~~~~~~~==o=~::o:sh:•:r~s~S:ta~o~•=•d~B~oo~~~~~u~e:m:•:n~t:F:o=r~C~o~no==~~~~~~~~~~~ Nested Beam Same 

Thrie-Beam Terminal Connector End ea S As Above 
7'-7" Transition Section, ame 

2T' 

End Measurement For Guprd~~s~:Jm;;ims. Approach Posts. And Accessories. J 
(No Additional Payment or 

4. Refer to Index No. 400 for additional guardrail information. 

5. Wall to be paid for under the contract unit price for Shoulder 
Concrete Barrier Wall r RlgTd-ShouhJer ), lF. 

x 

PLAN FOR DESIGN SPEED ~SO llPH 

Note: For continuous barrier between independent bents or single pier columns see Sheet 19 • 

SIDJLDER BARRIER WALL AT A/JOIE GRaJND RIGID HAZARDS 
WHEN GUARDRAIL OFFSET FR.Oii HAZARD I ESS THAN 3' 
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-, 
I 

-J" Expansion Material 
(Footing Isolation Same) 

I i" Expansion Material 

1" Expans;on Mafer;o~ 
r Footing Isolation Same J 

( Footi"ng Isolation Some J 

Face Of Wall Face Of Wall 

Toe Of Woll 3" Chamfer Toe Of Wall 3" Chamfer 
TOP VIEWS 

'a' Vari"es (Circular Or Octagonal Hazard Not More Than 2" In Front Of Face Of Woll J. 
Applicable To Sections 'AA' And 'BB' With Spans Of :513', And To Section 'CC', Sheet No. 18. 
Appllcable To Other Rigid Walls Of This Index For Spans >13' Unless Otherwise Shown In The Plans. 

HAZARD PENETRATING STEii OF RIGID CONCRETE BARRIER WALLS 
Rigid Hazard 

, (Square Bridge Pler , ~ 

Or Pile Shown J ~ 

t ~------~:.l~d~~.::J:n~-\----~ t 
- 1" Exponsfon Material 1 ~See 'DETAIL 8' Sheet 2 ~ 1 1" Expansion Material-

-

2 

I ) :/ I ~:. ' I ' -

'S' 
REINFORCED CONCRETE BARRIER WALL APPLICATIONS feet 

>13' 'Reinforced Concrete Barrier Wall r Shoulder J' With Flush Shoulders; Or, 
Section 'TT' Or Section '00' With Curb & Gutter 

Barrier wolf footlngs that confllct with bent or pier foundatlons shall be 
modified as described in the plans. ----------

1

---------- Reinforced Concrete Barrier Woll /-+-----IC-------------------
For Applications See Table Right I 

I 
Extension Some As Opposite\ 

Construct Woll Some As Approach Treatment Beyond Lost Bent 
Support Or Pier (Where Guardrail Continues, Some As Approach ~ 
Except On One Way Troili"ng End Omit Rail Transi"fion J. 

I I 
I I 
I I 
L ___ L ______ ~----------' 

'S'( Span J 

TOP VIEW 
BARRIER WALL AT sa.JARE PIER 

Rigid Hazard 

Extension Of Approach Section 'AA', 'BB' Or 'CC' r Section 'CC' Shown J 
/ (Section 'TT' Or Section 'QQ' With Curb & Gutter Approach J 

~ ,.-- When Approach Shfeldlng Is Guordrafl And Curb & Gutter, Construct 
~ 13'UJln. J Of Concrete Barrier Woll, Secflon 'TT' Or Section 'QQ': 

Construct Curb & Gutter Flore At End Of Wall With Full Height Curb, 
Index No. 300: And, Connect Guardrail To Wall With Transition Rails 
In Accordance With Sheet No. 20 

r Round Bridge Pier 
Or Pile Shown J 

When Book Of Woll Located In 
Front Of Hazard Face The 
Fillets Are To Be Adjusted 
To Maintain Walls Full Bearing 
Surface Against Hazard. + 

I 

12" ----------~------,---
Doweled Transverse Joint \ I 

12" + 
I 

When Bock Of Woll Loooted In 
Front Of Hazard Face The 
Fillets Are To Be Adjusted 
To Maintain Walls Full Bearing 
Surface Against Hazard. 

The details on thi"s sheet are treatments to the F -shape concrete 
barrier walls depleted on Sheet Nos. 8 through 18, where site conditlons 

Impose reduced clearances between above ground hazards and the wolfs. 

i" Expansion Ma eriaf 

I 

See 'DETAIL B' Sheet 2. I 

I 

I 

-J" Ex~onsion Material 

I 

Bridge bent supports and piers ore shown. These treatments ore not 
appli"cab/e to hazards that cannot provi"de lateral support for the walls. 

See the plans for l!mffs of wall sections opp/led and other assocfoted 
wall treatments. 

---------------------.-----Reinforced Concrete Barrier Woll -+----0--------------------

For Appliootions See Tobie Right 

I 
Extension Some As Opposite 

Construct Woll Same As Approach Treatment Beyond Lost Bent 
Support Or Pier r Where Guordroll Continues, Some As Approach 
Except On One Woy Trailing End Omit Roil Transition J. 

L __ _ 

1 

ExtenSi"on Of Approach Section 'AA', 'BB'Or 'CC'( Section 'CC' Shown) 
le--_ _._ __ 1_s_e_c_,tlon 'TT' Or Section 'QQ' Wlfh Curb & Gutter Approach J 

I 
------~----------' 

When Approach Shielding Is Guardrail And Curb & Gutter, Construct 
13' r Min. J Of Concrete Barrier Woll, Section 'TT' Or Section '00': 

'S'( Span J 

TOP VIEW 
BARRIER WALL AT ROUND PIER 

Construct Curb & Gutter Flare At End Of Woll With Full Height Curb, 
Index No. 300: And, Connect Guardrail To Woll With Transi"tion Roils 
In Accordance With Sheet No. 20. 

CONCRETE BARRIER WALL WHEN SPAN BETWEEN BENT SUPPORTS OR PIER COWi/NS EXCEEDS 13' 

CONCRETE BARRIER WAU WHEN GUARDRAIL OFFSET FROll BENT OR PIER LESS 
THAN 3 FEET OR WHERE WAU STEM ABUTS SUPPORTS OR PIER COWMN 
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Double Faced Guardrail 

Si le Faced Guardrail 

Sin le Faced Guardrail 

W-Thrie Beam 
Transltion Sectlon 

§ § 

8 8 

End Measurement For Concrete 
Barrier Wall Payment (See Notes) '1----

End Measurement For Guardrail Payment 
~ (No Addltionol Payment For Beams, Approach Posts Or Accessorles.) (See Notes) 

Tronsltlon Secflon (See Notes) I 
I 

121-611 Thrie-Beam 25' Thrie-Beam 

I 12'-6" Nested Thrie-Beam For I 

I Trafflc Approach To Borrler Wall 1 

3 ~ 3'-1.J" 6 (j r-6;" I i 6'-3" 6'-3" 

I 

I r.=-.:::'.>¢= A-;l.,h:__rf" s-1 Direction Of Lap 
I ,,---see Note No. 6 I 

I 

Thrle-Beam 

Free End 
Reinforcement 

§ § § § ~ ~ § § §65 : : fit 
Thne Beam 
Terminal Connector 

18) 17! 

8 8 8 

16Jl5Jl4Jl3Jl2JllJ I 
==:> A--i 

llEOIAN BARRIER WALL 

==:> <.. ~ :-:i 
==:> 
8 8 8 8 8 

-
Dlrectlon Of Lap 

Direction Of Lap Thrie-Beam 

SECTION AA 

Tlmber Offset Block 
(See Below) 

RIGHT SIDE APPROACH ONE-WAY LANES OR RIGHT SIDE APPROACH TWO-LANE TWO-WAY 

~"(I) Holes 

Free End 
Relnforcement 

fi"0 Button Head Bolf, 25" Long 
For Timber Post. 24" Long For 
Steel Post, With Beam Washer 
And Nut With Washer & Beam 
Wosher ( 2 Reqd. ) 

* 

i"0 x 16" Button Head 
Bolt With Beam Washer And 
Nut & Washer ( 2 Reqd. ) 

SECTION BB 

Timber Offset Block 
(See Below J 

1211 x1211 x .J- 11 Back-Up Plate 
With /"0 Holes 

~"(I) Holes 

* 

i"tJ Button Head Bolf, 
24" Long For Tlmber Post, 
22" Long For Steel Post. 
W Ith Beam Washer And Nut 
With Washer & Beam Washer 
I 2 Reqd. J 

j"0x !7 11 Button Head 
Bolf With Beam Washer And 
Nut & Washer ( 2 Reqd. ) 

* 

Fc--~~ __ I __ _ SECTION CC 

* Single Thrle-Beam On 
Trailing Ends Of Barrler Wall1 
Nested Thrie-Beams On 
Approaches To Barrier Wall. 

SECTION DD 

8 8 8 8 8 

Single Faced Guardrail 

8 8 8 8 8 

B B B B B B 6 
6 

Shoulder Bo~r11er Woll=> 

L L C Thrle-Beom 

C 0 I Terminal Connector 
Dlrecflon Of Lap 

LEFT SIDE APPROACH ONE-WAY LANES I 

Fc __ ___f:::o _____ _ 
B B B B B B 6 

6 

Shoulde~ ~arr/er Woll;; e Thrle-Beam 
Terminal Connector 

Directlon Of Lap Le Lo 

s'" 
~ 

L ,_ 
~ l lf:j l 

AA & CC AA BB 
FOR DOUBLE FACED GlJARDRAIL USING TIMBER FOR DOUBLE FACED GlJARDRAIL 
POSTS AND FOR SINGLE FACED GUARDRAIL USING STEEL POSTS 
USING EITHER TIMBER OR STEEL POSTS 

Attach thrle-beam terminal connector to median barrier wall with s-fr" x 15 11 long HS hex bolts and nuts with fr" plain 
round washers under heads and nuts. Attach to shoulder barrier wolf with a 21" x 1211 x §" thrie-beom terminal connector 
plate and 5-~" x 1211 long HS hex bolts and nuts wi"fh ~" plaln round washers under heads and nuts. 

LEFT SIDE OF TWO-LANE TWO-WAY <APPROACH FOR FAR LANE J 
STANDARD TlllBER OR PLASTIC OFFSET BLDCICS • FIEW TR/Ill/ED 

FOR USE AT SECTIONS AA, 88, CC & DD 

Direction Of Lap 

STANDARD GUARDRAIL APPROACH TO SHOOLDER BARRIER 
NOTES 

I. The longifudlnal dlmenslons and payment limits shown for median concrete barrler wall also apply to shoulder concrete 
barrier walls. 

2. W-beom elements do not apply to these transitlon schemes. For barrier wall trailing end guardrail connections for one-way 
lanes, see Sheet 2. 

3. Where reamlng Is necessary to flt nested beams the reamed surfaces shall be metollzed In accordance with Index No. 400. 

4. Ei"fher steel or timber guardrall post may be used, timber posts shown. 
5. The nested beams shall not be bolted to blocks and posts at posts numbers (I), ( 3 J and ( 5 ). 
6. On the trailing side of MEDIAN BARRIER WALL, offset blocks may be omitted at posts numbers/, 2, 3, 5, 6 and 8. 
7. For additional guardrail information refer to Index No. 400. 

GUARDRNL aJNNECTION TO aJNCRETE BARRIER WALL APPROACH ENDS 
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GENERAL NOTES FOR TRAPEZOIDAL BARRIER WALL 
I. Concrete trapezoidal barrier wall can be either precast or cost-in-place. The wall is designed for zero deflection and shall hove 

a minimum system length of 120'. 

2.. Where concrete trapezoidal barrier wall height changes from 42" to 48 11 or from 48 11 to 54", height change will be uniform 
for each 6" of height change per 90' of wall. Steel placement shall meet the dimensional positioning requirements of 42. 11

, 48 11 

and 54 11 high barriers at the respecfi"ve points along the verfioa/ transition, with the vertical steel uniformly lengthened and 
the horizontal steel uniformly splayed throughout. 

3. Welded wire fabric ( WWF J made in accordance with ASTU A4[!1 may be used as an optlon to the conventlonal reinforcement 
for preoast or cast in place barrier wall, with the exception that only conventional reinforcement shall be used for horizontal 
transition and half wall sections. These sections shall be cast in place with length, shape and reinforcement as shown in this 
Index. 

4. To attain system length, precast segments shall be interconnected with rebar grids placed in the preformed slots and grouted 
into place. Segment length shall be not less than 30' unless otherwise specified in the plans. 

5. The centerline axis of the barri"er shall be vertical except where the roadway ls superelevated in whi"ch case it shall be normal 
to the cross slope unless otherwi"se shown i"n the plans or di"rected by the Engineer. 

6. For reflectfve barrier marker requirements, see 'STANDARD BARRIER WALL SECTIONS' and the GENERAL NOTES, Sheet I. 

7. The concrete trapezoidal barrier wall ls considered by the Federal Hlghway Admlnlstraflon to be lnnovaflve and may be used as 
such on Federal Aid projects. 

8. The concrete trapezoidal barrier wall is to be paid for under the contract unit price for Median Concrete Barrier Wall (Trapezoidal), LF. 
This price will include full payment for transitions, half walls, fill and concrete oops. 

30'-0" 

WWF REINFORCEMENT FOR 
PRECAST OR CAST IN PLACE 

All Transverse Reinforcing Wire Size D/4 
All Longi"tudina/ Rei"nforci"ng Wi"re Si"ze 020 

WELDED WIRE FABRIC REINFORCING 

;~~}r-
REBAR GRID 

FOR PRECAST INSTAUA TION 

r A , rA r--:s 
30" 8-#6 Bars, Bend Ta Obtain 2" " 2" Min. Lifting Pipe ( Preoost Only Jl::hl I 11 

I I-------- Clearance At Barrier Wall Footing 4 ~ { ,, 1-" J_• 

* tJ.a Nominal Ola. Galvan!zed Steel 
Li"fting Pi"pe For Precast Sections 
(7.5' From Either End J 

12"112"112"112"112"161)11
3

Alax.4·~l"(("(((f112"112"1r112"112""'~~ 112"112•(f6"6"6"6"~4• 
I I I 

' 

TOP VIEW 

30' Mi"n. To Const. 
Joi"nt Each Si"de 

,_ 

LA 

I 
I j 

I 0 

_,_ 
' \ II 

0 
I 

,, 

LA Ls B 

REINFORCEllENT FOR CAST-IN-PLACE REINFORCEllENT FOR PRECAST SECTION AA SECTION BB 

II Li"ght Pole 
b-=r-( NonFrangible) 

~' Bolt Circle Projection. Diameter 
And Length Per Pole Manufacturer's 
Specifications. , \ 

Anchor Bolts 
1 I 

I \/Light Pole Base 
' ~~/ I Recess Seat Far 

1 

Ii \ I I Const. Joint Perm/tie~ I :::::J1 

:i:\':__=t::::f 11 I ~ I II~ II I 

c--=---~~l~~cc-_-}_-ll!_~~---i----~ ~ I ~ ~ I 
i I ~ I I 

I I ~ I I 
L __ J L __ J 
Le SECTION CC 

FRONT VIEW 

Note: For Additional Detafls See Sheet 4 

LIGHT POLE IKJJNTING 
IN TRAPEZOIDAL SECTIONS 

All Vertical Re!nforc!ng #4 Bars 
All Hori"zontaf Rei"nforci"ng #5 Bars 

CONVENTIONAL REINFORCING 4" Concrete Cap ~ 

4
,, . ~Varies U2" Min. J 

#4 Bar, Field Bent And 11 \ I l'-4" 20" 

II Rei"nforci"ng Back And 
Bituminous Coated, Variable ------r 
Length. 8 1 Spac!ng Max. -Granular Fill 

ll 
Ahead To Typical 

u._-/ Trapezoidal Section 

1:1. 
w w 

All Vertical Reinforcing #4 Bars On 12" Centers 
All Horizontal Reinforcing #5 Bars Spaced As Tabulated 

TYPICAL HALF WALLS AROUND OBSTRUCT/ON 

5'(Mfn. Jr : i 
2"Cf. ~Sil \o-

~ 0 ~ £Rdwy. Or Shldr. Pavt. 
Mi"sc. Asphalt "'"I <1:i Mi"sc. Asphalt 
Pavt. ( 2" Min.~ 

1 

.._ ~ Pavt. ( 2" Min. J 

----==z L-b--~kgrl;=;'=r"e I" Mi"n. Asphalt Pavt=;.=;"T'=r¥~r}--':::!:::Z p~-~I __ 
M!n. LBR 40 / \ 

<O 

5'(Min.J 

Type B Stabfllzatfan ~Min. LBR 40 
All Vertical Reinforcing #4 Bars On 12" Centers Note: Foundaflon and pavi"ng optlons can be ei"ther Type B Stabilization 
All Hori"zontal Reinforcing # 5 Bars Spaced As Tabulated or both sides of the wall; see the plans for 

the options applied. 

SECT': ~k~tLtfD END INDEPENDENT ROADWAY PROFILES MATCHING ROADWAY PROFILES 
For Transi"tion Wall Plan See DETAIL I 'PLAN' TYPICAL TRAPEZOIDAL SECTIONS 

l 
I 

'>.,\ 

TRANSITION SECTIONS 

Barrier 
He!ght 

A B c D ( i"n. J 

42 42 24 33/ 13-/ 

48 48 26~ 39J 15 
54 54 

E F G 

21 28/ 36 
24 33 42 

27 48 

DIMENSIONS (Inches J 

H I J K L M N p Q 5 T 

15 9,f 33-:/ 15 9,/ 36 72 4 12 28 36 
17,/ 10/ 39/ 17cf 10/ 42 84 5 131,, 31/ 42 

48 96 6 48 
SYSTEM LENGTH 

~/~reformed 
Expansion Mat/. 

28/r 45/ 16-/ 31/ 19.j 12/ 45-:/ 19/ 12/ 14:/, 34/ 

TRAPEZOIDAL BARRIER WALL 
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Vories 
End Measurement Far Guardrail Payment 

1 

=------i !1 

\ ffi2:7A/I Edges 

(Na Addltfonol Payment For Special End Shoes, 
Trimmed Offset Blacks Or Attachment Hardware Jn 

25' W-Beom (Near And For Side J -
Standard W-Beom Offset Blocks 

PLAN (Field Trimmed J 
0 Double Faced Guardrail 

-"-~] 
6'-3" 6'-3" (Std. 6'-3" Post Soocing J 

c::> " 
Trapezoidal Barrier Wall *Field cut and bend vertical bars for full closure. 

~· §: Matching Right And Left Profile Grades **Field cut and bend vertical bars for partial closure. I :11:1 § § ~ 

Vorles 
I c-, ~-, 

B" B" 8" Jl End Measurement For Tranezoldal Barrler Wall Pavment c::> 

~ 
(Varies I r I r I r - (No Terminal Woll Bevel Required J 

' __[__ 

~!j8\~f8 
PLAN 

. 
1~ 

~~ 2' .J ·-<o * 2" Cl ** C/. -
End Measurement For Guardrail Payment (Na Additional Payment For Approach Posts, -· . ~~ Nested Thrie-Beoms, Special End Shoes, Trimmed Offset Blocks Or Attachment Hardware J ,., 

:i 0 

25' Thrle-Beam 

c__J s__J A-.!-l~ ,. Min. ~ ~ ~ 12'-6" Thrie-Beom (Nested J 12'-6" Thrle-Beom 1 W- Thrle Beam Double Faced Guardrail 

7'-7i" 6'-3" I 
Standard Thrie-Beom Offset Blacks !Transition Section 

SECTION AA SECTION BB SECTION CC r Field Trimmed J 
....---- i"(l) Guardrail ------------.+ 7J" 

Thrie-Beom 
LJ ...._______See Index No. 400 Far Terminal Canneotarl 6 (j l'-6i" 3'-rJ." Speci"a/ End Shoe Mounting Mounting Hales 6'-3" 6'-3" 3 ~ Std. 6'-3" Spacing 

l.DNGITUDINAL SECTION 
<=i I I I 

= 
I IDt1 ~ § § § § § ·~ ~ § :§ :§ CONVENTIONAL REINFORCEJIENT 

I u) (2) (3) (4) (5) (6) 

I 
c End Measurement For Trapezoidal Barrier Woll Payment <=i Same As Opposite 

-"L 

Trapezoidal Barrier Wall PLAN 
Matching Right And Left Profile Grades 

~ 
UNIDIRECTIONAL 

Vories 

c-, ·~ 
B" B" B" 

A;;":] (Vories I r I r I r-=- End Measurement For Guardrail Payment (Na Additional Payment For Approach Posts, 

r 

11=-JI~ 
Nested Thrie-Beom, Special End Shoes, Trimmed Offset Blocks Or Atfochment Hardware) n 

- f 25' Thrle-Beam -
"'"' 2" lO 

~~ 
-~~ _ Ct. ~ 12'-6" Thrie-Beom 12'-6" Thrie-Beam 1 W- Thrle Beam Double Faced Guardrail 
~~ 2" Cl. Standard Thrle-Beam Offset Blacks r Nested-Near Side Only J I' ransitian Section r 

Thrle-Beom ( Fleld Trlmmed J 
-- --

~ 6'-3' c__J 8 __J A~~ 1" Ann. ~ ~ ~ Terminal Conneotor I 6'-3" 6 ~ /'-6'f' 3 ~ 3'-lj" Std. 6'-3" Spacing 

" 7'-7i" s'-3" I 
SECTION AA SECTION BB SECTION CC u1(2)13J 14J 1sJ 1~,<=i I I I 

...._____See Index Na. 400 For .---------- i"PJ Guardrail~ 7;f" 

= 
I 1318 B B § B B § B § § § Special End Shoe Mounting Mounting Holes 

l.DNGITUDINAL SECTION End Measurement For Trapezoidal Barrier Woll Payment I c::> 
I ' ----'L Some As Approach Side Except 0 

WELDED WIRE FABRIC RBNFORCEMENT Nested Beam Omi"ffed 
PLAN 

BIDIRECTIONAL 
END TREATMENT FOR PRECAST OR CAST-IN-PLACE WAUS Note: Timber or steel posts may be used, timber posts shown. 

GUARDRAIL TRANSITIONS AND CONNECTIONS 
NOTES 

I. Where reamimg is necessary to fit nested beams the reamed surface shall be metalized in accordance with Index Na. 400. 

2. The nested beams shall not be bolted to the posts and blocks at post numbers (I J, ( 3 J and ( 5 J. 

3. For additional wall details, see Sheet 21. 

4. For additional guardrail information refer to Index No. 400. 

GUARDRAIL CONNECTION TO TRAPEZOIDAL BARRIER WALL 

@ 
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This Pier Protection Barrier has been structurally evaluated to be equivalent or greater in 
strength to other safety shape traffic barriers which have been crash tested to NCHRP Report 
350 TL -5 criteria. This barrier meets the requirements of the AASHTO LRFD Bridge Design 
Specifications for a barrier used for bridge pier protection. 

GENERAL NOTES' 

1. Concrete shall be Closs III or IV unless otherwise called for in the plans. Exposed concrete 
surfaces shall have a Class 3 surface finish in accordance with Section 521 of the Specifications, 
unless another finish is ca!!ed for in the plans. The surfaces shall have a Class 5 Applied 
Finished Coating in accordance with Section 400 only when called for in the plans. 

2. Construct Pier Protection Barrier continuous without transverse contraction or expansion 
joints. Transverse construction joints may be used at a spacing greater than or equal to 40 1

• 

Provide longitudinal rein farcing s tee! continuous across construction join ts. 

3. When the Pier Protection Barrier is installed adjacent to Roadway or Shau/er pavement, compact 
the top 12" of the subgrade to at least 100/. of the density as defined in the AASHTO T-99 
specifications. 

4. Isolate Barrier Wal! Inlets, Index 218, from Pier Protection Barriers and Footings with 111 

expansion material. 

5. On roadways designated for reverse laning, mark all downstream barrier ends that ore not 
shielded or outside the clear zone with Type 3 Object Markers. Include the cost of the Object 
Marker in the cost of the Pier Protection Barrier. 

6. Payment: Pier Protection Barrier and Crash Wall to be paid for under the contract unit price 
for Shoulder Concrete Barrier Wall(Rigid-Shoulder 42"), LF, or Shoulder Concrete Barrier Wall 
(Rigid-Shoulder 54"), LF. 

Round Column shown, rectangular 
Pier Footing or Column (Typ.), l I l 
columns and piles similari_ /,, ---, 

~ 

[ 
~/'°'~-------,1--,-,~ y---::c~-c---,- Edge of Pier Footing, Drainage Structure, 
/,.,,- _, Uti!it;i:, etc. a.t or above Pier Protection 

' Barner Footing (Typ.J 

+l-----~1,-----~ ~ 1 ~ll 18'] :-------~=~:=~~-,:~,-~"--------! 
l ,-------------r-----~C Bars 58 as shown 

4 
-O : 

-""Cl __________________________ , ! I DJ Overlap 

Barrier Gutter Line h" Construction Joint I Pier Protection Barrier 

Drainage 
Structure, 

etc. 

INSTRUCTIONS TO DESIGNER: 
As used in this standard, setback distance is as defined by LRFD. See PPM and Index 700 for minimum 
recoverable terrain and horizontal clearance requirements. 

Establish the offset from the Pier Protection Barrier to the bridge pier, column or pile bent based on 
project cons train ts. 

Determine the required Pier Protection Barrier height, i.e. 42" or 54 11
, in accordance with the 

requirements of the LRFD Bridge Design Specifications and the Structures Design Guidelines. 

Determine the appropriate limiting stations of the Pier Protection Barrier and its end treatment(s) 
using the Pier Protection Barrier Length of Advancement diagrams provided. 

Select Pier Protection Barrier terminal treatment for design speeds greater than or equal to 50 mph: 
a. Terminated outside of the clear zone of any approach traffic; 
b. Terminated within a shielded location; 
c. Terminal protection by the use of a crash cushion system; or, 
d. Terminated in conjunction with a suitably designed transition to another barrier. 

Determine the appropriate footing configuration(s) (T, Front Cantilever or Back Cantilever) for a 
continuous run of Pier Protection Barrier using the Pier Protection Barrier Footing Layout Schematics. 
Select the footing configurotion(s) based on traffic control needs and locations of piers, pier 
footings, utilities, drainage structures, etc. as shown. Footing configurations along a continuous 
run of Pier Protection Barrier may be intermixed as shown. 

Designate the Pier Protection Barrier height, footing configuration(sJ and limiting stations on 
the Plan-Profile sheets, e.g.: 

Begin 42 11 Pier Protection Barrier with Front Cantilever Footing, Sta. 100+00.00 

Indicate Crash Wal! locations (when required) and lengths on the Plan-Profile sheets. Designate Crash 
Wall height to match height of adjacent Pier Protection Barrier. 

In absence of continuous concrete barrier, determine guardrail requirements in accordance with Indexes 
400 and 410. 

Show Cross Sections as required to locate Pier Protection Barrier, Crash Wall(when required) and 
footings adjacent to bridge piers, columns or footings, drainage structures, utilities, etc. 

Prepare Traffic Control Plans to accommodate Pier Protection Barrier, Crash Woll (when required) 
and footing construction. 

Include length(s) of Crash Walls (measured along front face) in length of Pier Protection Barrier for 
payment. 

Although intended for shielding bridge piers, the Pier Protection Barrier can be used on a project 
specific basis to shield other critical roadside objects when deemed necessary or appropriate. 

42" Pier 
Protection Barrier 

- _I 
or Pile \__f "'<-"I Pier Column 

I 
10'-9 11 Min. I 

1'-9 Min 

I

) 2 -0 11 Preferred 

54 Pier 

l 7b---~==~t:~~~~---_! 
Field bend & shift I 
Bars 5B as shown I Edge of Pier Protection 

I Barrier Footing <Typ.J 
-------------------' R I 
~ ~ 

Drainage 
Structure, 

etc. 

I 
I 
I 
I 
I 
I 
I 
I , _____ _ ____________ ] Barrier Gutter Line~ 

I 
I 
I 
I 
I 

3" Min. I ...... ___ =n: 
1 

~rotection Barrier r Barrier Gutter Line 

Front Cantilever Footing T Footing 

Edge of Traffic Lane 

PLAN VIEW 

Back Cantilever Footing 

Front Cantilever Footing Pier Protection Barrier 
Footing, Type varies (Typ.J 

PIER PROTECTION BARRIER FOOTING LAYOUT SCHEMATICS 
2008 FOOT Design Standards 

r--L----l.--1 6" Min, 

: ~ .. 
I I Pier Footing 
L.T--r--1 --r.1 <Varies) 

I I I I 
_L.,-1 1-+-1-
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Setback Limit 

Bock Of Pier or Bent 

Type 3 Object Marker When 
Required (See Index 400, 
General Note No. 21 J ---~ 

Pier Protection Barrier 

DETAIL 'A' 

r ----

Pier or Bent 
Inside Setback 

Dfstonce 

Barrier Gutter Line 

Pier Protection Barrier 

X ( Length Of Advancement J 

Edge Of Traffic Line 

42." or 54 11 Pier Protection Barrier - 50' Min. 

! LEFT SIDE OPPOSITE HAND J 

ONE-WAY TRAFFIC 

Barrier Gutter Line 

Edge Of Traffic Lone 

(Guardrail not shown for clarity J 

! LA J Setback Limit \ 

Beginning Of Length Of Need (LA J 

X ( Len th Of Advancement LA J 

Hazard Free, Traversable Slopes 

I 

(LAI 
rture L.i~ 

peJlJl!!P"~ ... 

See Detail 'A' 

Point Of Departure 

Guardrail Transition, See Index 410, Sheet 20 

Design 
Speed X <Length Of Adl/ancement J Ft. 

mph 
,;45 = 16 !D-d) 
;;,50 = 13 !D-d) 

NOTE' 

Length of Advancement determined from the diagrams and equations shown establlshes the location of 
the upstream beginning length of need for a Pier Protection Barrier, however, the Length of 
Advancement for the combfnotlon of Pfer Protection Barrier and requfred guordroll con be no less 
than that required by other details of Index 400. 

Equation Variables: 

D = Distance in feet from the near edge of the near approach traffic lone to either (a J the bock of 
pier, when the pier is located inside the Setback Distance or (bJ the Setback Distance, when the 
pier extends to or goes beyond the Setback Distance. For left side piers on two-way undivided 
focllltles, D Is measured from the Inside edge of the near approach traffic lone. 

d = Distance In feet from the near edge of the near approach traffic lone to the Pier Protecflon 
Barrier gutter llne at its intersection wlth the departure line or the face of guardrail at its 
intersection with the departure line. For left side hazards on two-way und1"vided facilities, d is 
measured from the inslde edge of the near approach traffic lane. 

(RAJ Setback Llmlt 

( Beginning Of Length Of Need ! RAJ 

(

Back Of/ Pier or Bent 

_________ X <Len th Of Advancement RAJ 
I 

Pier or Bent 
Inside Setback 

Distance 

~ 
0 

Hazard Free, Traversable Slopes 

~8 De 
L . ~tv."~c---~ 

'tJe fR,.q; -£..__ See Detail 'A' ( Typ. J 

~
_J"j ~ J=~I==~~~~~"' 

---- lr) II) -.J Barrier Gutter Line::> 
~~~~~~~~~~~-----~...,,...~"""''--~~~ ~~~-~1~~~.,---,,~....,.,---..,.,-,~~~~'--~--'~.i.,.---'"'"-~-=-=~~"'"""'"-.i.,.--"'~~~:::: ..... -,-

- I Edge Of Traffic Lane Pier Protection Barrier I Point Of Departure 

---s-~:: __________ " _______________ -~~IG!}~!"!f!!C}!_<~~i ______________________ ;:;;:r~~;,r~~:!ii°~os~~ypi 
Point Of Departure (LA J I 

LEFT APPROACH <LA Jc:::> 

42." or 5411 Pier Protection Barrier - 50' Min. 

TWO-LANE TWO-WAY TRAFFIC 

LENGTH OF ADVANCEMENT DIAGRAMS PIER PROTECTION BARRIER WITH GUARDRAIL CONTINUATION 

2008 FOOT Design Standards 

NOTE, 

See Index 400 for Clear 
Zone and Horizontal Clearance 
Length of Advancement Diagrams. 

PPB = Pier Protection Barrier 
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Setback Limit 

Bock Of Pler or Bent 

Pier or Bent 
Inside Setback 

Distance 

Borr/er Gutter Line 

X ( Length Of Advancement J 

f ~ ·-~ . """ .... 
P:;;zard Free, Traversable Sllopes 

De~l>Jocn 
Ure{.~ 

"'t:J ---- Concrete Barrier Wall, 

.,..-....1..~..i..,'-'-~~~~~~~~~--,'--..,-~~~~~~~~~--'~~.l....~~~....;;:""o~~~~~S~e~e'-"I.ndex 410 
Type 3 Object Marker When Pier Protection Barrier Edge Of Traffic Lone Point Of Departure ~ 
Required (See Index 400, 
General Note No. 21 J 42" or 54" Pier Protection Barrier - 50' Min. 32" Concrete Barrier Wall, e Index 410 

I LEFT SIDE OPPOSITE HAND! 

ONE-WAY TRAFFIC 

(RAJ Setback Limit 

( Beginning Df Length Of Need I RA! 

I LA! Setback Limit \ 

Beginning Of Length Of Need r LA J 

X ( Length Of Advancement LA J (

Bock Off Pier or Bent 

f---~X~l~Le~n~fh~O~f~A=dv~a~n=c~em~e~n~t~R~A~!~__, ,---------

Hazard Free. Traversable Slopes Hazard Free, Traversable Slopes 

I 

0 rture Pier or Bent '°'°B o I 

PPB De~I Inside Setback Distance ~ epqr"--· 

~ne (LA -..: !E;:=~'.I~~~~~~~~~~~~~~~~ l!/Je r~e .;;;;;;;;;;;;~i============= ~=F'§;Sll:=:==:§:=:=§:=:=:=:=~"t .E «:!'. Barrier Gutter Line::::> Cll==~$:::f:=:=:=::§~:=~~==:i::;~=F-i!=======i=====a 
___. ~~ ~ I "l;)~--

1~~'--~~~~~~~~~~- <;___~1~~~..,-~~~~~~~~~~'--~--''---.l,,~~~~~~~~...!...~....!>~~__::::::-,..~::.,....~~~-

-- Concrete Barrier Wall, :;; _,........._, Pier Protection Barrier 1 Concrete Barrier Wall, ---- :S I Edge Of Traffic Lone I Po"nt Of Departure 

---- see Index 410 --..,...._. RIGHT APPROACH (RAJ see Index 410 

---<,,-;,i-:i0ro.-;,riu-;;,7U,! ________ --,------------ --:;F~-;;,p~~H-;;J-;;;------------------,----------------

32" Concrete Barrier Woll, See Index 410 

LENGTH OF ADVANCEMENT DIAGRAMS 

42" or 54" Pier Protection Barrier - 50' Min. 

TWO-LANE TWO-WAY TRAFFIC 

32" Concrete Borrler Woll, See Index 410 

NOTES' 
See Index 400 for Clear 
Zone and Horlzontol Clearance 
Length of Advancement Diagrams. 
PPB = Pier Protection Barrier 

See Notes on Sheet 2. 

PIER PROTECTION BARRIER WITH CONCRETE BARRIER WALL CONTINUATION 
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Setback Limit 

X fLen th Of 
Advancement) 

Beginning Of Length Of Need 

Guardrail Transition, See Index 410, Sheet 20 

with Crash Walls - 50' Min. 

( l£FT SIDE OPPOSITE HAND! 

ONE-WAY TRAFFIC 

Linei~ 
oepartLlr~ 

pP~ 

------- " :5 

f LA J Setback Limit 

Beginning Of Length 
Of Need fLAJ 

X (Length Of 

Advancement LA J 

-----

I 
-------

1 

f RAJ Setback 

(
Limit 

Back Of Pier or Bent 

Beginning Of Length 
Of Need <RAJ----! 

X (Length Of - - - - e-----~~-_, 

Advancement RA J 

Edge Of Traffic Lone 

¢:J RIGHT APPROACH <RAJ 

LEFT APPROACH <LA Jc::::> 

Pier Protection 
Barrier 

42" or 54" Pier Protection Barrier with Crash Walls - 50' Min. 

TWO-LANE TWO-WAY TRAFFIC 

Pier or 
Bent 

Pier Protection Barrier 
Barrier Gutter 
Line 

Crash Woll 

1. 76' - Desi n S eed s 45 m h 
2.49' - Design Speed 2! 50 mph 

Edge Of Trafflc Lane 

DETAIL 'B' 
f Guardrall not shown for clarity J 

Guardrail Transition, See 
Index 410, Sheet 20 <Typ.J 

Point Of Departure 

NOTES, 

See Index 400 for Clear 
Zone and Horizontal Clearance 
Length of Advancement Diagrams. 
PPB = Pier Protection Barrier 

See Notes on Sheet 2. 

LENGTH OF ADVANCEMENT DIAGRAMS PIER PROTECTION BARRIER WITH CRASH WALL AND GUARDRAIL CONTINUATION 

2008 FOOT Design Standards 

PIER PROTECTION BARRIER 
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Setback Llmlf 

Type 3 Object Marker When 
Required (See Index 400, 
General Nate No. 21 J 

Beginning Of Length Of Need 

I 
Pier Protection Barrier Edge Of Trafflc Lane Point Of Departure 

Hazard Free, 
Traversable Slopes 

32" Concrete Barrier Wall, See Index 410 

42" or 54'1 Pier Protection 
Barrler with Crash 

Walls - 50' Min. 

32" Concrete Barrler Wall, See Index 410 

I LEFT SIDE OPPOSITE HAND J 

ONE-WAY TRAFFIC 

(LA J Setback Limit 

1 Beglnning Of Length 
Of Need (LA) 

X I Length Of 
Advancement LA ) 

(RAJ Setback Limit 

( 

Beginni'ng Of Length 

(

Back Of Pier Of Need rRAJ 
or Bent 

________ X !Length Of 
Advancement RA J 

421
' or 54 11 Pier Protection Barrier with Crash Walls - 50' Min. 

TWO-LANE TWO-WAY TRAFFIC 

<::::: Barrier Gutter Line 

32'1 Concrete Barrler Wall, See Index 410 

NOTES' 

See Index 400 for Clear 
Zone and Horlzontal Clearance 
Length of Advancement Dlagrams. 
PPB = Pier Protection Barrier 

See Notes on Sheet 2. 

LENGTH OF ADVANCEMENT DIAGRAMS - PIER PROTECTION BARRIER WITH CRASH WALL 
AND CONCRETE BARRIER WALL CONTINUATION 

2008 FOOT Design Standards 

PIER PROTECTION BARRIER 
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* 12 11 x12 11 x ".11 galvanized steel bock-up plate with i" post bolts (either fl" or 21" long J 
and nuts wlth i" pfaln round washers under nuts. 

Crash Woll (when , ' 
called for in Plans J------;' 

, 
--t,y' 

** , , Attach thrie-br,,am terminal connector to Pier Protectio9 Barrier with a 21" x 12" x fi11 thrle-beam termlnal connector 
plate and 5-"lf" x 15 11 long HS hex bolts and nuts with ·t/' plain round washers under heads and nuts. * 

, , * ' Standard Thrie-Beam Offset Block, 
Field Trimmed. See Defoll 

x (No Additional p men ~---+---:,T 
rJ" nom. 

PLAN FOR DESIGN SPEED s45 MPH 

** 
1111 

42. 11 or 54" Pier 
Protection Barrier 

Crash Waif (when , " 
called for in Plans J---..., 
* , , , 45' 

, , , 
* 

~~~ndard Thrie-Beam Offset Block, 
,' Field Trimmed, See Detail 

, , 

i • orrier paymen"t-"---\ " 15 

sj" nom. 

5" nom. I-

NOTES 
I. The Pier Protection Barrier radial segments are intended for 

use on approach and trailing ends of both one-way and two-way 
facl/lfles. The guardrail connections shown on this sheet apply 
to one-way approaches and to the approaching and trolllng ends 
of two-lone two-way facilities. On troillng ends of two-way 
multllane and one-way facilities the end connection on 
Index 410, Sheet 2. may be used. 

For guardrail connections, see Index 410, Sheet 2.0. 

2.. Refer to Index No. 400 Detail J for additional guardrail information. 

ARC DISTANCE OFFSETS "y' 

~ LENGTH IFt.I •11• tFt. J 'y" I Ft.I 

4 4.00 0.06 
8 7.99 0.26 x 
12 11.98 0.58 

FOR USE WITH EITHER 16 15.96 1.02 [~~~~~~~~~~~~~=:~~~~a:•:••:r:s~S:t~ao~x~e~d~B~ao~x~Of~R~a,~;•l:::nt~F~a:r~P=;~'='=P~r~at=-e~cl~•a~n~B~~~~~~~~~~N~e~srrte~di_llB~ea~m~S~a=m=•-A~s~A:bo~v~e.,,_ Thrie-Beam Terminal Connector Beam d "eosu Ai..nve 
Barrier 

7
,_7,, En "' Transition section, Same As ,.....,., 

Gutter Line l--------1~'------1 21' 

x 
End Measurement For flif~r~~s'::Jm;~ims. Approach Posts. And Accessor/es._J_ft \ 
(No Additional Poymen .;;J 

PLAN FOR DESIGN SPEED 2:50 MPH 

1, 10 OR 1' 15 
GUARDRAIL TRANSITIONS 

STANDARD THRIE-BEAM 
OFFSET BLOCK 

<FIELD TRIMMED J 

FLARED END TREATMENT PIER PROTECTION BARRIER WITH GUARDRAIL CONTINUATION 
Crash Woll f when 
coiled for in Plans J ____, , 

42. 11 or 5411 Pier Protection Barrier 
, , 

, , , 
32.11 Concrete Barrier Waif, See Index 410 

r--f ----~----+-1------\f 
'::::Barrier 

Gutter Line PLAN 
6'-8" f 42. 11 PPB J 

20 19.91 1.60 
21 20.91 1.76 
24 23.85 2.30 
25 24.83 2.49 

/ 42. 11 or 54 11 Pier Protection Barrier 

I 14' -8" I 54" PPB } 
Construction Joint permitted \ 

( Extend 32" Cancret 
reinforcing 3' into 

e Barrier Woll & supporting footing horizontal 
42." or 54" Pier Protection Barrier f Typ. J 

rete Barrier Woll, See Index 410 /.32." Cone 

I . I 
I I 

I 
I . I 
• I 

• . 
• . NOTE: 

-· Barrlllt",,.,, be -
In - htNlnt/ lenglfro 5., fNt. 

ELEVATION PPB = Pier Protection Barrier. 

END TREATMENT PIER PROTECTION BARRIER WITH CONCRETE BARRIER WALL CONTINUATION 

2008 FOOT Design Standards 
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Bors 5R @ 

8 11 sp. (mox.J 
placed with Bars SP 

Bar 5R 

Bars 85 

Bar 8T2 
or 85--t--

([__ Thrie-Beom 
11-l 3/2 11 

Guordroi!Bo!ts~ 
1'-1 !/," 

Bors 85 & 5B (Bottom) 
4/8 71 ~ Transition Bors 5P Field 

[ Thrie-Beam n 
Guardrail Bolts~ 

71 

Begin Bars 5R 

9'-3 11± 

# Bars 5V 
<Typ.J 

Bars 8T2 & 
5B (Bo ttomJ 

Bars 5V @ 8" sp. (max.) 

# Bundle 1 set 
of Bars 5V 

Barrier Gutter 
Line 

3 sp.@ 7 11 

~ 1'-9" 

5'-0 11 (Tapered Toe) 

Field Cut I 

End Bors yv 
--+---

Begin or 
End PPB 

1'-1" 3%" 

Ct: 

in 
~ 

6'-8 11 (To Transition) 42 11 Pier Protection Barrier (shown) 
14'-8 11 (Top Transition) 54 11 Pier Protection Barrier (similar) 

PLAN 
(Showing Bars 5V, BS, 5B & BT2J 

# Rotate Bars 5V as shown 
to maintain clearance. 

D 

I 
Bar 

Er 5P-

~ 
CD 
I . 
~ 

D 

Cut & Lop Splice !Typ. Ro fate Transition 6/8"± 
Unless Otherwise Noted) Bors 5P as required ~ c-----

I I 

I 
' 

\( I 

u 

-
u l.J I - I ' 

I 
I rt-

"----Bars BS '----Barrier Gutter 
Begin or, J or 8Tl Line 
End PPB 

Bors 5P @ 8 11 sp. (max.) 16/8 ± 
' 

I 
5 1-0 11 (Tapered Toe) 

6'-8" (Too Transition) 42 11 Pier Protection Barrier (shown) 
' " " 14 -8 (Top Transtf1on) 54 Prer Protection Borner (s1m1lor) 

PLAN 
(Showing Transition Bars 5P and Bars BS & BTJJ 

END TRANSITION AND TAPERED TOE DETAILS - PIER PROTECTION BARRIER WITH GUARDRAIL CONTINUATION 

Begin or 
End PPB 

NOTC 
Lap Bars BTl and 8T2 
with Bars BS (4 '-0" 
min. Lop Splice). 

i-------------
( 
I 
\ 

--- ·- ---- ---

6' 8" 14"" p· P t t· B ) ( h -
L 1er ro ec ion arner s own 

14 1-8 11 (54 11 Pier Protection Barrier) (similar) 

.....----- Field Bend Bars [ Thrie-Beam Guardrail 

as required Bolts (omit with Concrete I J'-lf/2" 

,--- Bars 8T1 
Barrier Wa!I continuation)-------._, 

~ \ I 
Begin or

1 

End PPB---... 

' 

' 

I I -
- w -......: 

E or 71 
42 11 

54" 

Q 
co~ 

~ ·' 
~ 

PPB (shown) 
PPB (similar) 

NOTES1 
1. 
2. 

See She 
See 

et 9 for Footing Details. 
et 8 for Cross Sections. She 

E 

~ 
~ 

I 
;.., 

en 

~ 
3" 

~-
I 
I 
I - f-- f--

fT 
-
~ 

ESTIMA 

IT 

TED 42" PPB QUANTITJES 

EM UNIT QUANTITY 

(o c:o 
I I Bar 8 
~ ;_ or 8S 

s 
~ 
~ 

T2 ~ 
~ 

~ 
~ 

-

/' I ~ I 
I 

- = ~ - -
I 

- = f--
- f--

I 
- ===± f--
- -

I 
I - ___._ --

Transition Bars 5P 
Field Cut & Lap 
Splice 

- f---
- - ~ ~ - - ~ ~ 

- - ~ ~ 

- - f--- f--

- - ~ ~ 

- - ~ ~ 

-
I u u u u 

I 
Omit Tapered T;y 
with Concrete Barrier 
Wa// Continuation 

f-- -

r%: "' ~ - ~ I 
~ - ~ 

"" f-- - ~ ~ 

f-- - ~ f-- ~ 

f-- - -~ 

f--

lL - ~ ~ 

u ~ ~ 

~ ~ \__Bars 5V 

Bundle 1 set l__ Field cut 
of Bars 5V End Bars 

Concrete 
Rein forcing 
(w/out Bar 

Steel 
s 5VJ 

CY /LF 0.141 

LB/LF 33.10 

ESTIMA TED 54" PPB QUANTITIES 

IT EM 
Concrete 
Rein forcing 
(w/out Bar 

5V 

Steel 
s 5V1 

NOTE1 

UNIT QUANTITY 
CY /LF 0.172 

LB/LF 48.74 

PARTIAL ELEVATION - 54" PPB DETAIL ELEVATION - BARRIER END TRANSITION - 42" PPB (shownJ; 54" PPB 
(Guardrail and back leg of Stirrups not shown for clarity) 

E or ,GI 
(similar J PPB = Pier Protection Barrier. 

END TRANSITION DETAILS PIER PROTECTION BARRIER WITH GUARDRAIL OR CONCRETE BARRIER WALL CONTINUATION 
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BILL OF REINFORCING 

MARK SIZE 
p 5 
R 5 

s 8 
42" PPB Tl & T2 8 

54" PPB Tl & T2 8 
v 5 

STEEL 

LENGTH 
7"-6" 
6"-7" 

As Re d. 
13'-0" 
21'-0" 
9'-2" 

REINFORClNG STEEL NOT£Sc 
1. All bar dimensions in the bending diagrams are out to out. 
2. Bors BS may be continuous or spliced at the construction 

joints. Lop splices for Bars BS shall be a minimum of 4'-0 11
• 

3. The Contractor may utilize Welded Wire Reinforcement when 
approved by the Engineer. Welded W1ie Reinforcement shall 
conform to ASTM A497. 

NOTE: PPB = Pier Protection Barrier 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

Length as Required 

## Vary Field Cut from 7" to 1'-0" "' D 

BARS 8S to maintain 0 2'-0" min. lap. E 
.2 

C) 

Length as required 

I "'; ~ 

~ lJ c" 
-~ c 
c :Q ' D 0 

"' m s u 

jf .s 
jf ~ .2 BARS 8S I vFiel~ Cut -~ -S 

• & Discard 0 D (within Flared End Treatments) 
"' 6'-2" 

E 

. . 
~ . . 
-~ . 
c . . 
D . 

r 
"' ' 

Bars BTJ 6'-2" (42 11 PPBJ ' jf ' 
jf ' ; 14'-6 11 (54 11 PPB) 

8° for Bors 
5° for Bars 8T2 

Bars 8T2 4"-10" 

TRANSITION BARS 8Tl & 8T2 
TRANSITION STIRRUP BARS 5P 

To Be Field Cut (10 of each 
required per Railing End Transition) 

JO"" 

I_ 

STIRRUP BAR 5P STIRRUP 
BAR 5R 

contractor's Gn: 
option ~,:~, --~ 

45' 

54' 30" 

1"-2!/z" 

STIRRUP BAR 5V 

Field Cut -id 
END STIRRUP BAR 5V 

To Be Field Cut 
<Two required per 

Barrier End Transition 
w/ Tapered Toe) 

NOT£Sc 
J. See Sheet 9 for Footing Details. 
2. See Sheet 7 for bar spacings and details 

within End Transitions. 

Barrier 
Gutter Line---------...... 

8:.-4"" 

5"" 

~ ,,. 
~ 

"' 
"' 
~ CD 

I R 
~ 

~ 
" 

Jo .. 
~ 

Bors 5V J /, c... © 8" Sp. 
I '/ 

) 

"' ' 

10;.-:; .. 

3!--4 .. 
(Bars 5P 

© 8" Sp. 
I 

__L 

" Bors 
/ /Typ 

I 

v 
2 11 Cl. 

/l c 
/Typ.! 

I 
ca 

~ 

BS 
. ! 

Sha 
Pav 

u!der 1' I 
,. . .. ,---\ ·-

ement or /Footing~ Const. Jo 
Fil! (see Plans) 

int 
Required 

SECTION D-D 

42" 
TYPICAL SECTION THRU 
PIER PROTECTION BARRIER 

![_ Thrie-Beom 
Guardrail Bolts 

~ 
ca '"" I Barrier 

. '"" Gutter Line~ 
2" Ci. 
(Typ.! 

~ Field Bend 
Bar 5V to 
maintain cover 

Shoulder 
Pavement or 
Fill (see Plans) 

J"-1!/z"" 

Bars BTJ 

Transition Bors 5P 

Bors 85 (Typ. Unless 
Otherwise Noted) 

Field cut End 
Bars 5V 

Bar 8T2 

Const. Joint 
Required 

I 

Sho 
Pav 

Barrier 
Gutter Line ------

B!--4 • 

5"" 

~. 

Cl 
I .. 
~ 

C) 
I 

--;::.._, 

~ 

"' 
"' 
~ ca 

I " ~ 

~ R 

IQ• 
~ 

Bars 5V /1. c... 
" 8"" Sp. 

I '/ 
) 

"' ' 

1 "-6!/z .. 

J0!--4" 
3~--4 Bars 5R r ©18" Sp. 

~ 
) c 

~ 

J 
(~ 

~ 

I/ 

"/ 

~ ~ c 

c 

= 

-Bars 
@ 8"" 

5P 
Sp. 

::--ears BS 
. ) /Typ 

2" Cl. 

/Typ.! 

ca 

.. ,---\ ·-
u!der 1' I 
ement or 

1
/ ,~ Footing Fill (see Plans) 

"'--Const. Jo int 
Reqwred 

SECTION D-D 
TYPICAL SECTION THRU 

54" PIER PROTECTION BARRIER 

1 "-6!/z .. 

Barrier 7Y4" 111/4 '' 
Gutter Line -~.i--~-i----~ 

5"" 21/4" Bars BTJ 

~ ,,. 
Transition Bars 5P 

::;: ,,. 
C) 
~ 

I . 
~ ~ 

ca 
'"" I 

~ 

c... Bars 5V 

"' 
Shoulder 
Pavement or 
Fill (see Plans) Footing 

Bors 5V 

Bars BS (Typ. Unless 
Otherwise Noted) 
Cl. varies to Bars 
SP & 5V back 

Q] 

Const. Joint 
Required 

END VIEW E-E 
(with Tapered Toe) 

BARRIER DETAILS 

END VIEW F-F 
without Tapered Toe) 
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7'-0' 

l '-6!/z .. 5'-5!/z' 

Barrier Gutter Line ---- Expanded Shoulder 

Bars 5V Varies (6 1-0 11 Min.) 

@ 311 ' 

'"""'"" w I) V / 
2" 

Shoulder 
Pavement or 

<Typ.J 

.------i-------42 11 or 54" Pier Protection Barrier 

/i--- Const. Joint Required 

"' -

Bars 58 / / 

_____ Lrr1-~~--------'--'--1 
Fill (see Plans)\ 

'i' 
I 

~-

( 

~e Structure, 
Utility, etc. if present. a 
See Plans for actual 1 

_====c,.._-++-+-Bar s 58 ( T yp. ! 
~- / l..., 5U @ 6" sp. ~Bars 58 

(Typ.! 

locations and 
configurations 

'-------r . -
I 
I 
I 

I 

I 

v v 

I I -
\ 

____________ _J 
~r-1-...L..~~~--' ...... ~~~ ..... ~~~~~~~ ..... ~~~~~~~~~~~~~~~~.,_ ... 

~ I ' I 
3 11 Lip (See 
Note J) 

Spacing 

Bars 58 

Opt1ono!Const. 3 " Cover (Bottom) '-...._Bottom of Spread Footing 
Joint (See Note J) (Level Transversely) 

2 11 Cover (Top & Sides) 

1'-9' 5 sp. @ J'-0' ~ 5'-0' 3' 

SECTION A-A TYPICAL SECTION THRU BACK CANTILEVER FOOTING 

7'-0' 

5'-5!/z' J '-6!/z .. Expanded Shoulder 
Vories (2'-0" Min.J . 

Barrier Gutter Line -- 211 

<Typ.J 

Slope 
Varies 

7'-0" 

2'-874" 1'-6!/z" 2'-874" 

Expanded Shoulder 

Barrier Gutter Line-- Varies (3 1-0 11 Min.J 

Shoulder 
Pavement or 
Fill (see Plans!\ 

Bors 5V 

@ 8'sp-D 

Const Joint 
Requ1red----1-L-

. 

/ 

!Typ.J 

...---- ~42" or 54 11 Pier Protection Barrier 

Spacing Bors 58 

-- ----rr1;"'~---~~--;-~ 

Bars 5B 
<Typ.! 

'_/ 
/ \ c ~ears 58 <Typ.! 

--1--\-++.....___------... 
~,====~=====-!====< \ <f=~ta:::~;c====_==~, 

Slope 
Vories 

\ 
~L--1-~~~i--~~~...j.~-I-~~~~~~ ...... ~~~~....,~~~~~~~~~__,__, 

Bars 5A
1 

12 6" sp.J ~Const. Jo
1

int "--Bottom of spr'ead Footing 
3" Cover (Bottom) Permitted (Level Transversely) 
2" Cover (Top & Sides) 

Spacing 3 11 2 sp. @ 1'-0 11 = 2'-0" I 2'-6" 2 sp. @ 1'-0 11 = 2'-0 11 3 11
1 

Bars 5B 
. . 

SECTION B-B TYPICAL SECTION THRU T FOOTING 

REINFORCING STEEL NOTES' 
1-------------------1 1. Al/bar dimensions in the bending diagrams ore out to out. 
1-----M_A_R_K _ _, __ S_I_Z_E_-+--L-E_N_G_T_H _ _, 2. Lap splices for Bars 5B shall be a minimum of 2'-2 11

• 

A 5 B'-B" 3. The Contractor may use Welded Wire Reinforcement when 

BILL OF REINFORCING STEEL 

B 
5 

approved by the Engineer. Welded W1ie Reinforcement 
As Reqd. shall conform to ASTM A 497. 

u 5 14'-0" 

Shoulder 
Bars 5V 12 8 11 sp.-~1. 

i.-----42 11 or 54" Pier Protection Barrier CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

Pavement or Const. Joint 
Required--!c,L 

/ Spacing 
Bars 58 

Ci/!( see Plans) \ 

f:=====================~=======1~U-- ----.,, 

Bars 58 <Typ.J 

v v v v 

I I 
0 I 

I ~-1-~~~~~...,..~~~~~~~~~~-1-~~~~~~~-1-~~~....,.~~~~~-'-f---

Slope 
Varies 

Bottom of S~read Footing / 3 11 Cover (Bottom) Optiono1Cons
1
t. lJ _,} 

L ____________ _ 

(Level Transversely)~ Joint (See Note 
2 11 Cover (Top & Sides) 

3" 5 sp. © 1'-0" ~ 5'-0" l'-9" 

SECTION C-C TYPICAL SECTION THRU FRONT CANTILEVER FOOTING 

Spacing 

Bars 5B 

3 11 Lip (See 
Note 1! 

6'-8" 

Length os Required 

BARS 5A & 5B 

For Bors 5V see 
Bending Diagram 
Sheet 8. 

I 

Length as required 

BARS 5B 
(within Flared End Treatments) 

6'-8" 

ESTIMATED BARRIER FOOTING QUANTITIES 

I 

ITEM UNIT QUANTITY 
Concrete CY/LF 0.335 
Reinforcing Steel (w/ Bars 5VJ Cantilever Footing LB/LF 64.32 

NOTES' 
Reinforcing Steel (w/ Bars 5VJ T Footing LB/LF 63.01 

1. Provide 3 11 lip when optional construction joint is used. Omit 3 11 lip adjacent to Barrier Wal/Inlets and as 
required to provide 2" min. clear between Cantilever Footing and adjacent Pier Footing or Column. 

2. See Sheets 7 & 8 for Barrier Details. 

BARRIER FOOTING DETAILS 
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/' , ' , ' 

Field bend and shift Bors SB 
in Crash Wall Footing to lap 
2 1-0 11 min. with Bors SB in 
Barrier Footing (Typ.J 

, P'': Crash Wall ,' ' Footing 

Field cut, ro tote and shift 
Bors SA & SU in Footings 
as shown (Typ.J 

/:;:>. ,,' , , , , 

' ' ' ' ' ' 
Barrier Foo ting 
(type varies) __ , , , 

Field bend Bars 5B in Crash 
Wall to extend 2'-0 11 min. 
into PPB (Typ.J 

, , , 

Barrier Gutter Line 

42 11 or S4 11 Pier Protection Barrier 

PLAN VIEW 

32 11 Concrete Barrier Wall 

(Concrete Barrier Wall Continuation shown, Guardrail Continuation similar) 

1----

1 

I 
I 
I 
I 
I 
I 

----
42 11 or 54 11 Pier 

Pro tee tion Barrier 

( 42 11 Pier Pro tee tion Barrier J 

( 54 11 Pier Pro tee tion Barrier) 

Match Cross 
Slope of Shoulder 

42 11 or 54 11 Crash Woll* 
See Plans for length 

VIEW G-G 

1'-8" 
3 1-8 11 

Field trim Bars SC 
and bend Bars SB 
locally as required 
to maintain cover (Typ.J 

J< Match height of adjacent 
Pier Protection Barrier 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS BILL OF REINFORCING STEEL 

Cross Match 
Slope 
Shau/de 

of 

r\ 

6 1-8 11 MARK SIZE LENGTH 
B 5 As Reqd. 

Length as Required c 5 6'-4" / 7'-4" 

BARS 5B BARS U 
21-311 

] 

5 4'-8" 

u 5 11'-0" 

REINFORCING STEEL NOTES' 
1. All bar dimensions in the bending 

diagrams are out to out. 
2. Lap splices for Bars 5B shall be 

a minimum of 2'-2 11
• 

5 1-4 11 142" PPB 
6'-4 .. 54" PPB 

~er 3. The Contractor may use Welded 
Wire Reinforcement when approved 
by the Engineer. Welded W1ie 
Reinforcement shall conform to 
ASTM A 497. 

BARS 5C BARS 5E 

ESTIMATED CRASH WALL & FOOTING QUANTITIES 

ITEM UNIT QUANTITY 
Concrete <Footing) CY/LF 0.260 
Concrete (42 11 Crash Wall! CY/LF 0.389 

Concrete (54 11 Crash Wall! CY/LF 0.500 

Reinforcing Steel ( 42 11 Crash Wal/J LB/LF 66.06 
Reinforcing Steel (S4 11 Crash Wal/J LB/LF 70.23 

NOTES' 
1. Provide 3 11 lip when optional construction joint is used. 
2. See Sheet 8 for Barrier Details and Sheet 9 for Barrier Footing details. 

OJ OJ OJ OJ 7'-0" 
Q_ Q_ 8.:8.: Q_ Q_ 

' ' 3'-0" 4'-0" . . 
' . . ""'i-""'i- ~~ I ~~ 

"" 
.... - Bors 5£ placed 

with Bars 5C 
2 11 Cover 

" " 
!Typ.! 

' 

"' "' +1 +1 
I I 

Ceo ;,. a a 
I I 

' . '"' 
~ . 

" " 
Cl- ~ Construction -Bors 5C 

'1- CJ Joint per:1:~d-~ 12 J'-0 11 sp. 

Bars 5B rryp.!X 
,... - Optidna! Construction ,,. Joint (See Note JJ 

. I 
~ _________ i. /Bars 5U@ 6 11 Bors sp. 

!Typ.! 
"' r , 

Spacing I 
I 

v v v v v '\. 

I 
a 

Bars 5B . I I ~ 

5B 

~ ,,.-. 
L I I 

"-..... ' ' 
3 11 Lip 3 11 Cover (Bottom) Batto 

(See Note 1! 2 11 Cover (Top & sides) 
m of 
d Footing 

Spacing 2 Sp. ez 1'-0" 
I 

3 Sp. ez 1'-0" 
SpTol 

3" 

Bars SB 

SECTION H-H 

CRASH WALL & FOOTING DETAILS 
2008 FOOT Design Standards 
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GENERAL NOTES 
I. The 'Portable Temporary Low ProfUe Barrier For Roadside Safety' is a proprietary design by 

the Uni"versity Of Florida. Any infringement on the rights of the designer shall be the sole 
responslbll!ty of the user. 

2. This standard drawing (Index No. 412 J is provided by the Florido Department Of Tronsporlation 
solely for use by the Department and its assignees. The purpose for this standard drawing 
ls to Indicate the approval of use of the barrler on the State Highway System; to provide 
sufficient pictorials for identifylng the barrier unit; and, to provide general installatlon geometry 
for the barrier. 

3. Only those barrier units cast by producers llcensed by the University or Florida wlll be allowed 
for lnstallation on the State Hlghway System ln Florida. 

Barrler wall unlts shall conform to Sectlon 521 of the Standard Speclflcatlon and shall be 
produced In Department approved plants with qua/Tty control plans for precastlng concrete 
barrler walls. Each barrier wall unlt shall be permanently marked wlth an ldentification that is 
traceable ta the manufacturer, the producing precast concrete plant and the date of production. 
Thfs perffKJnent ldentlflcatlon mark will serve as certification that the unlt has been manufactured 
ln accordance with University of Florlda drawfngs and speclflcotlons, and the approved qual!ty 
control program. 

4. The low profl/e barrier Is to be Installed only with hardware and accessorles furnished by the 
licensed barrler producer. Unlts shall be used for no purpose other than as interconnected 
segments in a run of barrier. 
Low profile barrier wall units shall be installed so as fa be in firm contact with adjoining units. Nuts 
on tensioning rods shall be Installed snug tight. 

5. The low profUe barrier ls applicable for deslgn speeds of 45 mph or less. 

6. Tubular markers shall be Installed along the run of barrier at the ends and at 50' centers 
on tangents and 25' centers on radU. The markers shall be fixed to the tap of the barrier 
by an adhesive or other method approved by the englneer. Approach end unlts shall be 
marked with a Type I object marker. The cost of the tubular markers and Type I object 
marker shall be Included ln the cost of the low proffle barrier. 

7. lnformatlon regarding licensing, shop drawlngs, speclflcatlons, quality control and cerl1flcatlon 
of compliance can be obtained from the Un1"versity Of Florida, Office of Technology Licensing. 
/nqulrles should be addressed ta: Office of Technology Licensing, P.O. Box 115500, Galnesvllle, 
Florida, 32611-5500. Telephone: 352-392-8929, Fax: 352-392-6600. Reference Uf"#-11052. 

8. The 'Portable Temporary Low Profile Barrier For Roadside Safety' shall be paid for under the 
contract unit price for Barrier Wall (Temporary) Low Profile Concrete, LF, and will be full 
compensatlon for furnishing, lnstalling, maintalning and removing the barrier wall. 

BACKSIDE ANO ENO PICTORIAL VIEWS 

PORTABLE TEllPORARf LDll PROFILE BARRIER FOR ROADSIDE SAFETY 
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Traffic Face 

Beveled Washer 

CONCAVE CONNECTION 

Traffic Face 

-'11-Jll\\\\\\\\\\\\\\\\\\\\\\\\\I 

PARALLEL CONNECTION 

Traffic Face 

Beveled Washer 

CONVEX CONNECTION 

PLAN VIEWS OF CONNECTIONS 

Type I 
Object Marker ~ 

2'-3" 

FLAT FACE FEMALE ENO 

2'-3" 

BEVELED FACE MALE ENO 

ENO VIEWS 

Edge Of Travel Way Clear Zone (CZ J 

x 
r-----~'--Portable Temporary Low Profile 

Barrier For Roadside Safety 

B * Min. 9 11 on 1:10 or flatter flush slopes for ;:"lA 
'Portable Temporary Low Profile Barrier 
For Roadside Safety' on roadways. For 
values X, ( A:B J and D see Index No. 600. 

DEFLECTION SPACE AT OROPOFFS 

Approach Traffic 0 
Edge Of Traffic Lane 

Tangent Extension 

PLAN VIEW OF APPROACH ENO OFFSET 

PORTABLE TEMPORARf lDN PROFILE BARRIER FOR ROADSIDE SAFETY 
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CONVEX CURVATURE 

See Inset A 

TRAFFIC SIDE 

Inset A 

Inset B 
TRAFFIC SIDE 

See Inset B 

CONCAVE CURVATURE 

MAXIMUM CURVATURE • MINIMUM RADIUS 

PORTABLE TEMPORAR'f L.1JN PROFILE BARRIER FOR ROADSIDE SAFETY 
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Approach Traffic c:::> Edge Of Traveled Woy 

-~ "' I 

Work Area 6' 

Approach Traffic c:::> 
Edge Of Traveled Way 

<o ~I ---~ I .-~ . .,; I 

I 7'-9" : Work Area 

Approach Traffic c:::> 
Edge Of Traveled Way 

Work Area II' -7 11 

* Trailing End Flores Are Not Required When Barrier 
Located Outside The Clear Zone Of Opposing Traffic 

Type I Object Marker To Be Installed When Trailing End 
Flare Falls Within The Clear Zone Of Opposing Traffic 

w+58' f Min. J 

Driveway 6' 
WidthfwJ 

w-<62' I Min. J 

Driveway 

WidthfwJ 

w+70' f Min. J 

Driveway 

WidthfwJ 

LEGEND BARRIER OPENINGS AT DRNEWAYS 

t Type I Object Marker 

2.3' 
: I 

~ 
"' 

Work Area 

31' 

Work Area 

35' 

Work Area 
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Approach Traffic C 

Work Area 

LEGEND 

t Type I Object Marker 

Approach Traffic C 

Work Area 

* Trailing End Flares Are Not Required When Barrier 
Located Outside The Clear Zone Of Opposing Traffic 

Type I Object Marker To Be Installed When Trailing End 
Flare Falls Within The Clear Zone Of Opposing Traffic 

"' 

w+86' (Min. J 

Edge Of Traveled Way 

',:'\ 
Driveway <"s, 
Width fw J 1' 

w+/30' (Min. J 

Edge Of Traveled Way 

Driveway 

Width fw J 

BARRIER OPENINGS AT DRNEWAYS 

43' 
: I 

'!.)_ 

"' 
Work Area 

65' 

PORTABLE TEMPORARf lDN PROFILE BARRIER FOR ROADSIDE SAFETY 
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The Type K Temporary Concrete Barrier System hos been crash tested to NCHRP Report 350 TL-3 criteria 
or structurally evaluated to meet the requirements of NCHRP Report 350 TL-3 criteria for the insto!/atlon 
configurations as shown utilizing the types, sizes, lengths, shapes, strengths and grades of the fabrication 
and installation materials as shown. 

In order to maintain crashworthiness of the system, do not substitute different grades, sizes, shapes or 
types of reinforcing steel for those shown for constructing Type K Barrier Units. Also, do not substitute 
different type, size, length or material grade anchor bolts, nuts, washers, adhesives, connector pins, stakes, 
keeper pins, or guardrail components for installing Type K Barrier Units. 

FABRICATION NOTES' 

FABRICATOR PREQUALIFICATION: The Barrier Units shall be made in a prestressed concrete plant that meets the requirements of 
Specification Section 450 or in a precast plant meeting the requirements of Specification Section 6-8. 

CONCRETE: Concrete shallbe Class IV in accordance with Specification Section 346. Specification Sections 346-10.2 through 346-10.4 
are not applicable. Barrier Units represented by concrete acceptance strength tests which fa!! below 5000 psi will be rejected. 

REINFORCING STEEL: Al/reinforcing steel shall be ASTM A 615, Grade 60 except for Bars 601, 602 and 603. Bars 601, 602 and 603 
shall be ASTM A 706 except that a 274 11 diameter pin must be used for the 180 degree bend test. After fabrication, at/or part 
of Bars 60 shall be hot dip galvanized in accordance with Specification Section 962 or coated with a cold galvanizing compound in 
accordance with Specification Section 971. The minimum limit of galvanizing or coating is shown in the Bending Diagrams. At the 
Fabricator's option, the entire fength of Bors 60 may be galvanized or coated. Install Bars 60 within Va" of the pion dimensions. 
Correct placement of Bars 60 is critical for proper fit up and performance of individual Barrier Units. 

At the option of the Fabricator, Deformed Welded Wire Fabric in accordance with ASTM A 497 and the details shown on Sheet 2 
may be utilized in lieu of Bars 4A and 5B. 

All dimensions in the Bending Diagrams are out to out. All reinforcing steel shall have a 2 11 minimum cover except as noted. 

LIFTING SLEEVE ASSEMBLY: Inclusion of the Lifting Sleeve Assemblies is optional. Steel for Pipe Sleeve shall be in accordance 
with ASTM A 53. Hot-dip galvanize the Lifting Sleeve Assemblies ofter their fabrication in accordance with the Specifications. 

SURFACE FINISH: Construct Barrier Units in accordance with Specification Sections 400 and 521. Finish the top and sides 
of the Barrier Units with a General Surface Finish. Finish the bottom of the Barrier Units to a dense uniform surface by 
floating in lieu of the General Surface Finish. Use stationary metal forms or stationary timber forms with a form liner. 

MARKING: Permanently mark the top left end of each Barrier Unit by the use of on embedded and anchored metallic plate with letters 
and figures a minimum of 0.5" toll. Ink stomps are not allowed. Permanently mark with the following information: 

- Type Kl 
- Fabricator's name or symbol 
- Date of manufacture (day, month and year) 

HANDLING: At no time shall the Barrier Units be lifted or moved by use of Bors 60 that extend from the ends of the units. Approximate 
weight of one unit equals 2. 7 tons. 

ALTERNATE DESIGN: Manufacturers seeking approval of proprietary concrete barrier systems for inclusion on the Qualified Products 
List as pre-approved alternate designs must submit application along with design documentation showing the barrier system is crash 
tested to NCHRP Report 350 Test Level 3 criteria, is accepted by FHWA for use as a temporary concrete barrier in the configurations 
shown herein, is a minimum of 2'-8" ta!!, hos transitions and connections comparable to the standard design and hos permanent 
deflections due to TL-3 crash test impacts not to exceed 3'-9 11 in freestanding configuration, 3.5 11 in bolted down configuration 
and 1'-0" in stoked down configuration. 
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ESTIMATED TEMPORARY 
Chamfer CONCRETE BARRIER QUANTITIES 

ITEM UNIT QUANTITY 
Concrete CY 1.29 

Reinforcing Steel LB 218 

The above quantities ore for one Barrier Unit. 
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ALTERNATE REINFORCING STEEL DETAIL 
WELDED WIRE REINFORCEMENT 

55° ~ 
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,.... 
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NOTES' 
Place 2 ~ No. 5 Bars (}2'-3 11 long) in bottom of Welded Wire 
Reinforcement cage as shown. 
D 17.2 spacing shall match spacings for Bars 4A shown in Elevation 
View, Sheet 2. Field trim D 17.2's to clear drain slots by 2 11

. 

CONFIGURATION ONE 
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CONFIGURATION TWO 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 
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NOTE' 
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See Connection Pin Installation Note 

Barrier Unit 

Connection Pin 

Unmarked End Marked End 

Bars 60 <Typ.! 

Top of Bridge Deck or 
Roadway Surface 

DETAIL OF CONNECTION BETWEEN BARRIER UNITS 

Top Plate 
(See Detail) 

lf/4" @ 

Ya 11 (/J hole for 
Retainer Bolt (at 
Contractor's option) ,.._.., 

CONNECTION PIN DETAIL 

4" 

hole 
(Centered) 

TOP PLATE 
DETAIL 

Barrier Unit 

NOTES FOR ALL INSTALLATIONS' 

LIMITATION OF USE: This Temporary Concrete Barrier System is intended for work zone traffic control and other temporary applications. 
It shall not be used for permanent traffic railing construction unless specifically permitted by the Plans. Except as shown for the Back 
Filled Roadway Installations, the Barrier Units must be installed on a flexible pavement (asphaltJ or rigid pavement (concrete) surface 
as shown with a cross slope of J:JO or flatter. Except as shown for transition installations, Type K Barrier Units are not intended to 
be bolted down or staked down in locations where they can be impacted from the back side. 

HANDLING: At no time shall the Barrier Units be lifted or moved by use of Bors 6D that extend from the ends of the 
units. Approximate weight of one unit equals 2. 7 tons. 

SURFACE PREPARATION: Except as shown for the Back Filled Roadway Installations, remove al/debris, loose dirt and sand from 
the pavement, bridge deck or Asphalt Pad surface within the barrier footprint just prior to placement of the Barrier Units. 

CONNECTION PIN ASSEMBLY: Steel for Connection Pin and Top Plate assemblies shall be in accordance with ASTM A36 or 
ASTM A709 Grade 36. Nondestructive testing of welds shall not be required. At the Contractor's option, a Ya 11 diameter 
hole may be provided at the bottom of the Connection Pin, as shown, for the installation of a vandal resistance bolt. 

CONNECTION PIN INSTALLATION: Initially set Barrier Units by using a 3%" wooden block between ends of adjacent units. Install 
Connection Pin between adjacent Barrier Units as shown, then pull newly placed Barrier Unit away from adjacent Barrier Unit 
to remove slack between Connection Pin and Bars 60 (except as shown on Sheet 5). Barrier Units shall not be used unconnected. 

DELINEATION: Mount Type C Steady-Burn Lights on top of Barrier Units that are used as traffic barriers along travel ways in 
work zones. Space the lights at 50' centers in transitions, 100' centers on curves and 200 1 centers on tangent alignments. 
Refer to "Warning Lights 11 on Index No. 600 for additional information. 

REUSE OF UNITS: Barrier Units may be reused provided they have the structural integrity and surface qualities of new units. 
Do not use Barrier Units without Marking Plates. 

REUSE OF CONNECTION PINS: Connection pins may be reused if they have the structural integrity of new pins. 

INSTALLATIONS ON CURVED ALIGNMENTS: The details presented in these Standards are shown for installations on tangent alignments. 
Details for horizontally curved alignments are similar. 

TRANSITIONS: Transitions ore required between freestanding, bolted down, staked down and back filled Type K Barrier installations, see 
Sheet 8 for transition requirements and details. Transitions are also required between installations of Type K Barrier and other types of 
temporary barrier, see Index No. 415 for transition requirements and details. Splices and transitions are required between installations 
of Type K Barrier and permanent Bridge or Roadway Traffic Railings, see Sheets 9 through 13 for transition requirements and details. 

PAYMENT: Barrier Units for work zone traffic control and other temporary applications shall be paid for under the contract unit price for 
Barrier Wall(Temporary) (F&JJ (Type KJ, LF. Any relocation of the Barrier Units required for the project shat/be paid for under the 
contract unit price for Barrier Wall (Temporary) (Relocate) <Type KJ, LF. Type C Steady-Burn Lights shall be paid for under the 
contract unit price for Lights (Temp. Barrier Wal!MountJ <Type C, Steady Burn), ED. The Contractor shall furnish Barrier Units 
except when the Plans stipulate the availability of Deportment owned units. Regardless of unit source the Contractor shall furnish 
all hardware and shall be responsible for al! handling including loading, transport, unloading, stockpiling, installation, removal 
and return. Unless otherwise noted on the Plans, the Barrier Units shall become the property of the Contractor and shall be 
removed from the site prior to acceptance of the completed project. 

NOTES FOR THRIE BEAM GUARDRAIL SPLICE INST ALLA TJONS' 

THRIE-BEAM GUARDRAIL: Provide Thrie-Beam Guardrail for splices in accordance with AASHTO M 180, Type II (Zinc coated) and as follows: 
Two panels per splice (One panel per side) of Closs B (10 Gauge), or 
Four panels per splice (Two nested panels per side) of Class A (12 GaugeJ. 

Guardrail panel length shall be 12 1-6 11
• Provide and install all other associated metallic guardrail components (Terminal 

Connectors, Shoulder Bolts, Hex Bolts and Nuts, Filler Plates, etc.) in accordance with Index No. 400. 
Install five Guardrail Anchor Bolts at each end of each splice in any of the standard seven anchor bolt holes in the Thrie-Beam Terminal Connector. 
If reinforcing steel is encountered when drilling holes for Guardrail Anchor Bolts in Type K Barrier Units, shift Thrie-Beam Terminal Connector 
so as to clear reinforcing steel within the given tolerances or select a different bolt hole to use. Do not drill or cut through reinforcing steel 
within Type K Barrier Units. Drilling or cutting through reinforcing steel within permanent concrete traffic railings is permitted. Do not drill 
or cut through utilities or conduits within permanent concrete traffic railings. 

GUARDRAIL OFFSET BLOCKS: Provide and install timber Offset Blocks meeting the material requirements of Index No. 400. Field trim Offset Blocks 
as required for proper fit. Utilize Offset Blocks as shown and required in order to prevent bending or kinking of Thrie-Beam Guardrail panels. 

CONCRETE FOR FILLING TAPERED TRAFFIC RAILING TOES: Provide concrete for filling tapered toes of Traffic Railings as shown meeting 
the material requirements of Specification Section 346, any Class, or a commercially available prebagged concrete mix (3000 psiminimum 
compressive strength). Sampling, testing, evaluation and certification of the concrete in accordance with Specification Section 346 is not 
required. Saturate with water the surfaces upon and against which the concrete fill will be placed prior to placing concrete. Place and finish 
concrete fill using forms or by hand methods to the genera! configurations shown so as to provide a smooth shape transition between the 
Type K Barrier and the adjacent traffic railing. A low slump is desirable if placing and finishing concrete by hand methods. Cure the concrete 
fill by application of a curing compound, or by covering with a wet tarp or burlap for a minimum of 24 hours. Completely remove the concrete fill 
upon relocation or removal of the Type K Temporary Concrete Barrier. 
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Barrier Unit 

TRAFFIC 
SID£ 

See Anchor 
Bolt Detail 

Asphalt Overlay 
if present 

2'-0 11 

Traffic Side for 
Transition to 
Median Traffic 
Railings, see 

Sheet 9 

Edge of Above 
Ground Hazard 

Drop-off 

J!/i" 0 Through Bolted Anchor with 
Heavy Hex Nut & 3Yz 11 Sq. Top Plate 
Washer on Top and 2 "' Heavy Hex 
Nuts with 4Yz" Sq. Bottom Plate --.---''c-T---t

Washer on Bottom----~ 

Asphalt Overlay 
if present 

Barrier Unit 

Asphalt Overlay 

7Yz 11 Min. 
Embedment 

Barrier Unit Barrier Unit 

11/4" rjJ Adhesive-Bonded 
Anchor with Heavy Hex Nut & 
3Yz 11 Sq. Top Plate Washer 

7Yz 11 Min. 
Embedment 

Supplemental Bottom P!atj
Washer also required if 

Bridge Deck 
Bridge Deck, Approach Slab or 
Roadway Rigid Pavement 

+--------------------"'Bridge Deck, Approach = 
TYPICAL SECTION Slob or Rigid Pavement SIP Metal Forms present 

(BRIDGE DECK SHOWN, APPROACH SLAB 
OR RIGID PAVEMENT SIMILAR; INSTALLATION 

ADJACENT TO DROP-OFF SHOWN, MEDIAN 
THROUGH BOLTED ANCHOR 

INSTALLATION ON BRIDGE DECK 
TRANSITION INSTALLATION SIMILAR) 

NOTES FOR BOLT£0 GOWN BRIDGE, APPROACH SLAB, ROADWAY ANO TRANSITION INSTALLATIONS' 

LIMITATION OF USE: This installation technique can only be used on rigid pavement and concrete bridge decks as shown. 
Barrier Units shall not be bolted down on bridge superstructures that contain post-tensioned tendons within the concrete 
deck (top flange of concrete box girders) or on bridge superstructures consisting of longitudinally prestressed, 
transversely post-tensioned, solid or voided concrete slab units. Anchor Bolts must not be installed on both sides of 
the Barrier Units. Do not bolt down Barrier Units across bridge finger or modular expansion joints. 

ANCHOR BOLTS, NUTS AND WASHERS: Adhesive-Bonded Anchor Bolts shall be fully threaded rods in accordance with ASTM 
F 1554 Grode 36. Anchor Bolts for through bolting shall be in accordance with ASTM A 307 or ASTM F 1554 Grode 36. 
Nuts shall be in accordance with ASTM A 563 or ASTM A 194. Flat Washers shall be in accordance with ASTM F 436 and 
Plate Washers shall be in accordance with ASTM A 36 or ASTM A 709 Grade 36. 

Install three (3) Anchor Bolts per Barrier Unit on the traffic side of the Barrier Units as shown, except for Transition 
Installations. For the number and positions of Anchor Bolts required in Transition Installations see Sheets 8 and 9 and 
Index No. 415. Drilling through deck reinforcing steel to install Anchor Bolts is permitted. Unless otherwise shown in 
the Plans, at the Contractor's option Barrier Units may be installed by through bolting (where geometrically possible) or 
by the use of Adhesive-Bonded Anchor Bolts. Do not drill into or otherwise damage the tops of supporting beams or 
girders, bridge deck expansion joints or drains. Install Anchor Bolts and Nuts so that the maximum extension beyond the 
face of the Barrier Units is Yz 11

• Snug tighten the Nuts on the Anchor Bolts. For through bolted installations, snug tighten 
the double Nuts on the underside of the deck against each other to minimize the potential for loosening. 

Omit one (J) Anchor Bolt within a single Barrier Unit if a conflict exists between the Anchor Bolt location and a bridge 
deck expansion joint or drain. The adjacent Barrier Units must each be installed with the standard three (3) Anchor Bolts. 

Omit one (1) Anchor Bolt within a single Barrier Unit as shown in the Treatment at Bridge Deck Expansion Joint Schematic 
if the Barrier Unit straddles a bridge deck expansion joint. The adjacent Barrier Units must each be installed with the 
standard three ( 3) Anchor Bolts. 

ADHESIVE-BONDING MATERIAL SYSTEMS: Adhesive Bonding Material Systems for Anchor Bolts shall be Type HSHV in accordance 
with Specification Section 937 and shall be installed in accordance with Specification Section 416. Prior to installation 
of the Barrier Units in the Plan location(s), install a demonstration Barrier Unit using the proposed production 
installation method, at a location approved by the Engineer. In lieu of the production test requirements of Specification 
Section 416-6, install six (6) Adhesive-Bonded Anchor Bolts in the demonstration Barrier Unit and test each Anchor Bolt 
with a 29,800 pound tensile proof load. Install and test additional demonstration Barrier Units when requested by the 
Engineer. Remove the demonstration Barrier Unit prior to testing the Anchor Bolts. Remove the test Anchor Bolts after 
testing as directed by the Engineer. 

REMOVAL OF ANCHOR BOLTS: Upon removal or relocation of Barrier Units, remove all Anchor Bolts and completely fill the 
remaining holes in bridge decks, approach slabs and roadway rigid pavements that are to remain with Magnesium Ammonium 
Phosphate Concrete in accordance with Specification Section 930 or with an Epoxy Resin Compound, Type I or 0, in 
accordance with Specification Section 926. If a flexible pavement overlay is present and is to remain, completely fill 
the remaining holes in the flexible pavement with hot or cold patch asphalt material. 

WITH ASPHALT 
OVERLAY 

WITHOUT ASPHALT 
OVERLAY 

Dimension as required 
to span SIP Metal Form 
Corrugations plus Yz 11 Min. 
overlap each side) 

11&" 0 hole 
(Centered) 

SUPPLEMENTAL BOTTOM 
PLATE WASHER DETAIL 

Barrier Units -~-+-1 

Bridge Deck or 
Approach Slab 

ADHESIVE BONDED ANCHOR INSTALLATION ON 
BRIDGE DECK, APPROACH SLAB OR RIGID PAVEMENT 

Hi" 0 hole 
(Centered) 

BOTTOM PLATE 
WASHER DETAIL 

Omit this Anchor Bolt adjacent 
to Expansion Joint 

Anchor Bolts (Typ.! 
(Through Bolted shown, 
Adhesive-Bonded similar) 

Expansion Joint 

11&" 0 hole 
(Centered) 

TOP PLATE 
WASHER DETAIL 

;f: To accommodate movement at Expansion Joint, set 
Barrier Units with 374" gap at locations shown. 

TREATMENT AT BRIDGE DECK EXPANSION JOINT SCHEMA TIC 

BOLTED DOWN BRIDGE, APPROACH SLAB, ROADWAY AND TRANSITION INSTALLATIONS 
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TRAFFIC 
SIDE 

Barrier Unit 

Stoke 

Traffic Side for 
Transition to 
Median Traffic 
Railings, see 

Sheet 9 

Stop Plate 

!%" l/J hole 
(Centered) 

NOTES FOR STAKED DOWN ROADWAY AND TRANSITION INSTALLATIONS' 

LIMITATION OF USE: This installation technique can only be used on flexible pavement or an Asphalt Pad 
as shown. Stakes must not be insto!led on both sides of the Barrier Units. 

ASPHALT PAD: Where existing flexible pavement is not present, construct the Asphalt Pad using Miscellaneous 
Asphalt Pavement in accordance with Specification Section 339 with the exception that the use of o 
pre-emergent herbicide is not required. No separate payment will be made for the Asphalt Pad. 

STAKES: Provide steel for Stake assemblies in accordance with ASTM A 36 or ASTM A 709 Grade 36. 
All welding shall be in accordance with the American Welding Society Structural Welding Code 
(Steel) ANSI/AWS 01.1 (current edition). Weld metolsha!lbe E60XX or E70XX. Nondestructive 
testing of welds is not required. 

Install three (3) Stokes on the traffic side of the Barrier Units as shown, except for Transition 
Installations. For the number and positions of stakes required in Transition Installations see Sheets 8 and 9 
and Index No. 415. Install Stakes so that the Stop Plate is snug against the bottom of the Anchor Blackout. 

Grind bottom 
lf/2 11 to a point STOP PLATE DETAIL 

BURIED UTILITIES: Prior to installation of Stakes verify locations of all adjacent buried utilities, drainage 
structures, pipes, etc. If conflicts between Stake locations and buried elements exist, a maximum of two (2) 
Stakes within a single Barrier Unit may be omitted if the adjacent Barrier Units are installed with the standard 
three (3) Stokes. 

TYPICAL SECTION 
UNSTALLATION ADJACENT TO DROP-OFF SHOWN, 

MEDIAN TRANSITION INSTALLATION SIMILAR) STAKE DETAIL 

REMOVAL OF STAKES: Upon removal or relocation of Barrier Units, completely remove all Stakes and completely 
fill the remaining holes in flexible pavement that is to remain with hot or cold patch asphalt material. 

REUSE OF STAKES: Stakes may be reused if they have the structural integrity of new stokes. 

STAKED DOWN ROADWAY AND TRANSITION INSTALLATIONS======== 

TRAFFIC 
SIDE 

Keeper Pin, 
Yz" !JJ Steel Bar, 
6 11 Min. Length 

Barrier Unit 

4'-0" Minimum 

Drop-off 
or Hazard 

Asphalt Overlay 
(if presen tJ 

14" !JJ Hole Bridge Deck or 
Approach Slab 

TYPICAL SECTION (BRIDGE DECK SHOWN, 
APPROACH SLAB SIMILAR) 

NOTES FOR FREE STANDING BRIDGE OR APPROACH SLAB INSTALLATIONS' 

KEEPER PINS: Keeper Pins shall be Yz" diameter, smooth steel bar in accordance with ASTM A 36 or ASTM A 709 
Grade 36. As directed by the Engineer in order to limit vibration induced translation of the Barrier Units, install one 
(})Keeper Pin per Barrier Unit on the traffic side of the Barrier Units as shown. Do not drill into or otherwise damage 
bridge deck expansion joints or drains. 

REMOVAL OF KEEPER PINS: Upon removal or relocation of Barrier Units, remove al/Keeper Pins and completely fill the 
remaining holes in bridge decks and approach slobs that are to remain with Magnesium Ammonium Phosphate 
Concrete in accordance with Specification Section 930 or with an Epoxy Resin Compound, Type I or 0, in accordance 
with Specification Section 926. If a flexible pavement overlay is present and is to remain, completely fill the 
rema1n1ng holes in the flexible pavement with hot or cold patch asphalt material. 

FREESTANDING BRIDGE OR APPROACH SLAB INSTALLATIONS=== 

TRAFFIC 
SIDE 

Barrier Unit 

Limits of Flexible Pavement or 
Rigid Pavement or Asphalt Pod 

2'-0 11 Minimum 

4'-0'' Minimum 

Edge of Above Ground Hazard 

Design Speed 45 MPH 

or Less 

Design Speed 50 MPH 

and Greater 

~-r------- 2'-0" Min. - Design Speed 45 MPH or less 
2'-0 11 Min. - Design Speed 50 MPH 

Flexible or Rigid Pavement, 
or Asphalt Pad 

TYPICAL SECTION 

NOTES FOR FREE STANDING ROADWAY INSTALLATION' 

and greater with drop-off 
s: 4'-0 11 and no traffic 
below 
All other drop-off conditions 
with Design Speed 50 MPH 
and greater 

LIMITATION OF USE: This installation technique can only be used on flexible or rigid pavement or on an 
Asphalt Pod as shown. 

ASPHALT PAD: Where existing pavement is not present, construct the Asphalt Pad using Miscellaneous 
Asphalt Pavement in accordance with Specification Section 339 with the exception that the use of a 
pre-emergent herbicide is not required. No separate payment wi!I be made for the Asphalt Pad. 

FREESTANDING ROADWAY INSTALLATION 
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I TRAFFIC ON BOTH SIDES 
Barrier Unit 

TRAFFIC ON BOTH SIDES 
Barrier Unit 

Design Speed 45 MPH 

or Less 

Design Speed 50 MPH 

and Greater 

O" Min., 

2'-0 11 Preferred 

Edge of 
Travel Way 

2'-0" 

Minimum 

TYPICAL SECTION 

NOTES FOR FREE STANDING ROADWAY MEDIAN INSTALLATION' 

O" Min., 

2'-0 11 Preferred 

Edge of 
Travel Way 

2'-0 11 

Minimum 

Design Speed 45 MPH 

or Less 

Design Speed 50 MPH 

and Greater 

Design Speed 45 MPH 

or Less 

Design Speed 50 MPH 

and Greater 

0 11 Min., 

2'-0" Preferred 

Edge of 
Travel Way 

2'-0 11 

Minimum 

Asphalt Overlay 
if present 

0 11 Min., 

2 1-0" Preferred 

Edge of 
Trove! Way 

2'-0" 

Minimum 

Design Speed 45 MPH 

or Less 

Design Speed 50 MPH 

and Greater 

" ~ ~ -+-J:i-3 ,-,-, _@_H_o..;/"'e-.,,,.--K-e_e_p_e_r_P"'"in-, ""Y,"'2-"__,.@_S_t-ee_/.,.:.,,--1 

Bar, 6 11 Min. Length Bridge Deck or 
Approach Slab ~ " 

TYPICAL SECTION 

NOTES FOR FREE STANDING BRIDGE OR APPROACH SLAB MEDIAN INSTALLATION' 

KEEPER PINS: Keeper Pins shall be f/2 11 diameter, smooth steel bar in accordance with ASTM A 36 or ASTM A 709 Grade 36. 

As directed by the Engineer in order to limit vibration induced translation of the Barrier Units, install one (}) Keeper 

LIMITATION OF USE: This installation technique can only be used on flexible or rigid pavement or on an Asphalt 
Pad as shown. 

Pin per Barrier Unit as shown. Alternate Keeper Pin locations from side to side of Barrier Units along the length of the 
installation. Do not drill into or otherwise damage bridge deck expansion joints or drains. 

ASPHALT PAD: Where existing pavement is not present, construct the Asphalt Pad using Miscellaneous Asphalt 
Pavement in accordance with Specification Section 339 with the exception that the use of a pre-emergent 
herbicide is not required. No separate payment will be made for the Asphalt Pad. 

REMOVAL OF KEEPER PINS: Upon removal or relocation of Barrier Units, remove al/Keeper Pins and completely fill the 
remaining holes in bridge decks and approach slobs that ore to remain with Magnesium Ammonium Phosphate Concrete in 
accordance with Specification Section 930 or with an Epoxy Resin Compound, Type I or Q, in accordance with Specification 
Section 926. If a flexible pavement overlay is present and is to remain, completely fill the remaining holes in the 
flexible pavement with hot or cold patch asphalt material. 

FREESTANDING ROADWAY MEDIAN INSTALLATION==== ==FREESTANDING BRIDGE OR APPROACH SLAB MEDIAN INSTALLATION== 

Retaining Woll Face 

Geotextile Fabric--~ Back Fill 

TRAFFIC SIDE I 

Barrier Unit 

1'-0" 

Minimum 
TYPICAL SECTION 

ADJACENT TO RETAINING WALL 

NOTES FOR BACK FILLED ROADWAY INSTALLATIONS' 

BACK FILL MATERIAL: Provide Bock FillMaterialconsisting of 
any available clean soil. Compact Back Fil! Material until the soil 
mass is firm and unyielding. Provide erosion control as specified 
in the Plans. If none is specified in the Plans, provide erosion 
control as required to maintain the integrity of the Back Fill 
embankment. 

GEOTEXTILE FABRIC: Provide Type D-5 Geotexti!e Fabric in 
accordance with Index No. 199 to contain Back Fill Material 
behind Barrier Units. Geotextile Fabric may be continuous over 
the length and height of the installation or may be individual pieces 
as required to cover the lift I Drain Slots and open vertical joints 
between Barrier Units. 

Geotextile Fabric 

TRAFFIC SIDE I 

Barrier Unit 

TYPICAL SECTION 

======BACK FILLED ROADWAY INSTALLATIONS====== 
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Type K Barrier Units (Typ.J 

See Sheet 6 for dimensions 

/ 

Edge of Travel Way 

First full Barrier Unit before Drop-off or Hazard 
shielded by Bolted or Stoked Units 

L Drop-off or Hazard 

Bolted - lf/2 11 Nominal 
Stoked - J'-0 11 Min. 

Freestanding Units (13 Units Min.) Transition Units (4 Units) Bolted Of" Stoked Units Transition Units (4 Units)* Freestanding Units (13 Units Min.J* 

APPROACH TRANSITION FROM FREESTANDING TO BOLTED OR STAKED DOWN TYPE K TEMPORARY CONCRETE BARRIERS 

Edge of Travel Way 

Type K Barrier Units (Typ.) First full Barrier Unit before Back Fi!fed Units 

See Sheet 6 for dimensions 

Drop-off or Hazard J / Back Fill 

ct NDT£c 
Where Barrier is located within 
Clear Zone of opposing traffic, 
Approach Transition is required. 

Freestanding Units (13 Units Min.) Transition Units (4 Units) Back Filled Units Transition Units (4 Units)* Freestanding Units (]3 Units Min.)* 

APPROACH TRANSITION FROM FREESTANDING TO BACK FILLED TYPE K TEMPORARY CONCRETE BARRIERS 

Baited - lf/2 11 Nominal 
Staked - 1 1-0 11 Min. 

First full Barrier Unit after Drop-off or Hazard 
shielded by Bolted or Staked Units 

Drop-off or Hazard J 
Bolted or Staked Units 

Edge of Trove! Way 

Type K Barrier Units (Typ.J 

See Sheet 6 for dimensions 

Freestanding Units 

TRAILING END TRANSITION FROM BOLTED OR STAKED DOWN TO FREESTANDING TYPE K TEMPORARY CONCRETE BARRIERS 

Edge of Trove! Woy 

Type K Barrier Units (Typ.) 

See Sheet 6 for dimensions 

L Drop-off or Hazard 
Back Filled Units Freestanding Units 

TRAILING END TRANSITION FROM BACK FILLED TO FREESTANDING TYPE K TEMPORARY CONCRETE BARRIERS 

2008 FOOT Design Standards 
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,-See Sheet 7 for dimensions / Edge of Travel Woy 

Barrier Units (Typ.! l Type K 
~hrie-Beam Guardrail Splice (Typ.J 

I 

I 
See Approach Transition Splice 
Details Sheelts JO & 13 

Freestanding Units (]3 Units Min.) Transition Units (4 

'Ji'-~ ~-if .. I • I 
/ · ·--.._see Approach Tronsltron Splice 

Bridge Median Traffic Railing (32" F Shape or Details Sheets 10 11 & 13 
New Jersey Shape) or Roadway Concrete Median ' I 

Units) Barrier Wall (32 11 F Shape or New Jersey Shape) Transition Units (4 Units) Freestanding Units (]3 Units Min.) 

' ' 

/ Edge of Travel Woy 

c::> 
TRANSITION FROM FREESTANDING TYPE K TEMPORARY CONCRETE BARRIERS TO BRIDGE MEDIAN TRAFFIC RAILING OR ROADWAY MEDIAN CONCRETE BARRIER WALL 

ct NOTE' 

Edge of Travel Way 

Where Barrier is located within 
Clear Zone of opposing traffic, 
Approach Transition is required. 

Type K Barrier Units (Typ.J See Approach Transition Splice 
Details Sheets 10, 12 & 13 ---

See Sheet 6 for dimensions :k See T1ai!ing End Splice --------------t------------1-----------+---- Details Sheets 11 thru 13 
/ 

Drop-off or Hazard 

Freestanding Units (13 Units Min.) Transition Units (4 Units) Bridge Traffic Railing or 

Roadway Concrete Barrier Wall 

Thrie-Beam Guardrail Splice ( T yp. J 

J: Freestanding Units (13 Units Min.) 

TRANSITION FROM FREESTANDING TYPE K TEMPORARY CONCRETE BARRIERS TO BRIDGE TRAFFIC RAILING OR ROADWAY CONCRETE BARRIER WALL 

Bolted - 1!/z" Nominal 
Stoked - 1'-0" Min. 

Drop-off or Hazard~ 

Type K Barrier Units <Typ.J 

/ 

Bolted or Staked Units 

Edge of Travel Way 

See Approach Transition Splice 
Details Sheets 10, 12 & 13 

Y See Trailing End Splice 
Details Sheets 11 thru 13 

Bridge Traffic Railing or 

Roadway Concrete Barrier Wall 

Thrie-Beam Guardrail Splice <Typ.J 

Bolted or Staked Units 

TRANSITION FROM BOLTED OR STAKED DOWN TYPE K TEMPORARY CONCRETE BARRIERS TO BRIDGE TRAFFIC RAILING OR ROADWAY CONCRETE BARRIER WALL 

LEGEND: 

/ ~~ t indicates number and 
~sition of Bolts or Stakes 
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32" F or New Jersey Shape Bolted or Stoked Down Type K Barrier Units 

Median Traffic Roiling 
Align r[ of Type K Barrier Unit with r[ 32" F or 

" Thrie-Beam Guardrail Splice New Jersey Shape Median Traffic Railing 

C"J 
~ '~ <:;::::i 

Anchor Bolts or Stokes l 
j j 

~ ... --II:::: :: :: :: -' - .. 
\_ -

c::> .!.] -Fill tapered toe if present (shown hatched) 
with concrete, see Note on Sheet 4 . 

~ 
PARTIAL PLAN VIEW AT MEDIAN TRAFFIC RAILING 

Cross References: 

32" F Shape Traffic Roiling (shown); 32 11 

New Jersey Shape and 42 11 F Shape Traffic 
Railings and 8 1 or 14 1 Traffic Railing I Sound 
Barriers (similar) 

See Sheet 13 for Section A-A, 
Section B-B and Section C-C. 

Bolted or Stoked Down Type K Barrier Units 

;/< Thrie Beam Guardrail Splice -

I 

\~ ~ 
Offset Block bolted 'B'I C"l1 Offset Block to guardrail~ B -• .. 

II II II -
I "" :: :: :: -' I - ... 

\ -
<:;::::i .!.] L_ Anchor Bol~s or Stakes __J 

~ Align Top of Type K Barner Unrt wrth 

~ ~ 
Traffic Ra1l1ng at its end 

PARTIAL PLAN VIEW AT SHOULDER TRAFFIC RAILING 

:t: See Thrie-Beam Guardrail Positioning Detail, 
Sheet 13 and Notes for Thrie-Beam Guardrail 
Splice Installations, Sheet 4. 

32 11 F Shope Traffic Railing (shown); 32" 
New Jersey Shape and 42 11 F Shape Traffic 
Railings and 8 1 or 14 1 Traffic Railing I Sound 
Barriers (similar) Bolted or Staked Down Type K Barrier Units 

!! II \ 
Fill tapered toe if present (shown v u \....__Paved Surface 
hatched) with concrete on Median Anchor Bolts or Stakes (shown); see (Type varies) 
installations, see Note on Sheet 4 Partial Plan Views for locations 

PARTIAL ELEVATION VIEW 

APPROACH TRANSITION SPLICE DETAIL 
FOR F AND NEW JERSEY SHAPE TRAFFIC RAILINGS AND 8' & 14' 

TRAFFIC RAILING / SOUND BARRIERS (CONCRETE BARRIER WALL SIMILARJ 

32 11 Florido Corral Traffic Railing (shown), 

32 11 & 42 11 Vertical Shape Traffic Railings (similar) 

:/< Thrie-Beam Guardrail Splice 

II II II 
II II II 

~ Offset Block bolted 
A I to guardrail 

Align Top of Type K Barrier Unit 
with Traffic Railing at its end 

Bolted or Staked Down Type K Barrier Units 

1'-0 11 ± 

.!.] 
Anchor Bolts or Stokes 

PARTIAL PLAN VIEW Cross References: 

32 11 Florida Corral Traffic Railing 

See Sheet 13 for Section A-A, 
Section B-B and Section C-C. 

Bolted or Staked Down Type K Barrier Units 

Guardrail Splice 

II II l 
~ U \...._Paved Surface 

Anchor Bolts or Stakes (shown), see (Type varies) 
Partial Plan View for locations 

PARTIAL ELEVATION VIEW - FLORIDA CORRAL TRAFFIC RAILING 

42" Vertical Shape Traffic Railing (shown), Bolted or Staked Down Type K Barrier Units 

32 11 VerticolShape Traffic Railing (similar) 

Vertical End Taper required for 
42" VerticalShape Traffic Roiling\ 

/ :t: Thrie Beam Guardrail Splice 

-•• • • 
• • • 0 •• 

D D r.:1 I -
' ·. ', . ', " ·.· .· ' . · . · ·.I ·. fi' . · .. I . ", " ' ", I .,. ", . ' ,'\,...,...., 

II !! II \ 
~ u \....__Paved Surface 

Raised Sidewalk ~ Anchor Bolts or Stakes (shown); see (Type varies) 
Partial Plan View for !ocat1ons 

PARTIAL ELEVATION VIEW VERTICAL SHAPE TRAFFIC RAILINGS 

APPROACH TRANSITION SPLICE DETAIL 
FOR FLORIDA CORRAL AND VERTICAL 

SHAPE TRAFFIC RAILINGS 
2008 FOOT Design Standards 
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Freestanding Type K Barrier Units shown; Bolted or 

Stoked Units similar. See Plans for specific requirements. 

1'-0" + -

I 

CJ Offset Block ~ bolted to 

- Offset Block 1 Guardrai/ 1 I 

• - """ ' - .. - ' - ~ " -> <:;:::::i ~ ~" 

Align Top of Type K Barrier Unit 
with Traffic Ra1!1ng at its end 

32" F Sh T rr· R Ing (shown!; 32" c ope ra 1c 011 
New Jersey Shape and 4 
Railings and 8 1 or 14' Trof 
Barriers (similar J 

2 11 F Shape Traffic 
fie Railing / Sound 

* Thrie-Beam Guardrail Splice 

, 

i\ 

A"] / 
II II II 

" 

.!.] 

~ Fil( tapered toe if present (s hown hatched) 
with concrete, see Note on Sheet 4 

PARTIAL PLAN VIEW 

J: See Thrie-Beam Guardrail Positioning Detail, 
Sheet 13 and Notes for Thrie-Beam Guardrail 
Splice Installations, Sheet 4. 

Freestanding Type K Barrier Units shown; Bolted or 

Staked Units similar. See Plans for specific requirements. 

:t: Thrie-Beam Guardrail Splice~ 

• • 0 .. -
n n n 

Paved Surface (Type varies) J 

\

32" F Shape Traffic Roiling (shown); 32 11 

New Jersey Shape and 42" F Shope Traffic 
Railings and 8 1 or 14 1 Traffic Roiling / Sound 
Barriers (similar J 

• • - .. 

~Fill tapered toe 1f present (shown hatched) 
with concrete, see Note on Sheet 4 

PARTIAL ELEVATION VIEW 

TRAILING END SPLICE DETAIL 

Cross References: 
See Sheet 13 for Section A-A, 
Section B-B and Section C-C. 

FOR F AND NEW JERSEY SHAPE TRAFFIC RAILINGS 
AND 8' & 14' TRAFFIC RAILING / SOUND BARRIERS 

Freestanding Type K Barrier Units shown; Bolted or 32" Florida Corra! Traffic Railing (shown), 

Staked Units similar. See Plans for specific requirements. 32 11 & 42 11 Vertical Shape Traffic Railing (similar) 

11-0" ± 

bolted 

~ ~ 

Align Top of Type K Barrier Unit 
with Traffic Railing at its end 

" Thrie-Beam Guardrail Splice 
a ~ 
0 

A"] 
m 

2 c; ~ 
~ 

' 0 

0 0 

II II II "' 
0 
0 

II II II ~ 

"" 0 

.!.] 

Fill tapered toe (shown hatched) 
with concrete, see Note on Sheet 4 

7' -0" ± 
Limits of concrete fill 

PARTIAL PLAN VIEW 

Freestanding Type K Barrier Units shown; Bolted or 32" Florido Corral Traffic Roiling (shown) 

Staked Units similar. See Plans for specific requirements. 32" & 42" Vertical Shape Traffic Railing (similar J 

* Thrie-Beam Guardrail Splice~ 

- 0 0 

• - - • 
0 • . • • • - - • • 

0 0 

n n n 
"~" ~1~ ~""" """" '\J -=····· ····.··:<: :·.":·.'._:{;-.: . ·. 9 ·. ·.~ >"· .~ & : 

0 "" '~ .. ,qo, .. . .. ... 
Paved Surface !Type varies) J l Fill tapered toe (shown hatched) 

with concrete, see Note on Sheet 4 

PARTIAL ELEVATION VIEW 

Cross References: 
See Sheet 13 for Section A-A, 
Section B-B and Section C-C. 

TRAILING END SPLICE DETAIL 
FOR FLORIDA CORRAL AND VERTICAL 

SHAPE TRAFFIC RAILINGS 
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Freestanding Type K Barrier Units shown, Batted or Staked 

Down Units similar; See P!ans for specific requirements 

J'-0" ± 

Offset B!ock 
to Guardrail 

32" F or New Jersey Shape Traffic Railing, 
Railing Transition & End Post (Beam or Girder 
Bridge shown, Flat Slab Bridge similar) 

:f: Thrie-Beam 
Guardrail Splice 

II II II 
II II II 

Begin or End Approach Slab 
(approximate location) 

Align Top of Type K Barrier Unit 
with Traffic Railing at its end 

Fill tapered toe if present (shown hatched) 
with concrete, see Note on Sheet 4 

PARTIAL PLAN VIEW 

Freestanding Type K Barrier Units shown, Bolted or Staked 

Down Units simi!ar: See Plans for specific requirements 

;/: Thrie-Beom Guardrail Splice~ 

- . 
• • -

0 • • • -. 
n n n I;." -

'0':-:-··-···· . ·.·.,":<:-:;:;::::1o;' • ,o ', 0 ·':' •• .• [>. 0 .. 

End 

:f: See Thrie-Beam Guardrail Positioning Detail, 
Sheet 13 and Notes for Thrie-Beam Guardrail 
Splice Installations, Sheet 4. 

32 11 F N J Sh T re· R Tng, 
Girder 

or ew ersey ope ro IC GI I 

_lRailing Transition & End Post (Beam or 
Bridge shown, Flat Slab Bridge similar) 

~ 

Post Rai!ing Traffic Railing 

Transition 

. - • • • - •• . 
~~~~~ '~~""'' ,,, 

. " ., ., 
'b 0 •p 

aved Surfa~y 
t e varies) 

p 
( yp 

J ·:h :~ ·: ' .. ~ ,.:"". . ": ·, ~; ·.:. -~.·:h""~;·,_:~·;,_.~~. ·~<,~: .. ~·-
\..__Approach Slab L Begin or End Approach 

(approximate location) 

•p 
0 

-~ :· .. : -: :-. " 'b -~ 0' ·' 

'--Fill tapered toe if present (shown hatched) 

Slab 
with concrete, see Note on Sheet 4 

PARTIAL ELEVATION VIEW 

Cross References: 
See Sheet 13 for Section B-B, 
Section C-C and Section 0-D. 

TRAILING END SPLICE DETAIL======= 
FOR 32" F AND NEW JERSEY SHAPE TRAFFIC RAILINGS 

WITH RAILING TRANSITION AND END POST 

32 11 F or New Jersey Shape Traffic Railing, 
Roiling Transition & End Post (Flat Slob Bridge 
shown, Beam or Girder Bridge similar) 

:f: Thrie-Beom Guardrail Splice 

Offset Block 

II II II 

Bolted or Staked Down Type K Barrier Units 

bolted to Guardrail 

~ 
Anchor Bolts or Stakes 

Align Top of Type K Barrier Unit with Traffic Railing at its end 

.!.] 

PARTIAL PLAN VIEW 

32" F or New Jersey Shope Traffic Roiling, 
Roiling Transition & End Post <Flat Slab Bridge 
shown Beam or Girder Bridge similar)"""\ 

Bolted or Stoked Down Type K Barrier Units 

Traffic Roiling Railing 

Transition 

.. -
• .. -

End Post 

L * Thrie-Beam Guardrail Splice 

-- .. 
• - .. 

PARTIAL ELEVATION VIEW 

0 

-
I·.:.:·:~··:·.·~.~-~ 

{Approach Slob shown, 
Paved Surface simifar 

Cross References: 
See Sheet 13 for Section B-8, 
Section C-C and Section E-E. 

APPROACH TRANSITION SPLICE DETAIL 
FOR 32" F AND NEW JERSEY SHAPE TRAFFIC RAILINGS 

WITH RAILING TRANSITION AND END POST 
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Traffic Railing 

+-----~--------- ~-------1 

SECTION A-A 
32" F Shape Median Traffic Railing (shown), 

Median Concrete Barrier Wall (similar J 

Anchor Bolt {shown) 
or Stake required for 
Approach Transition 

SECTION B-B 

Offset Block bolted 
to Guardrail with 
two % 11 r}J Bolts 

Adjacent to Shoulder Traffic Railings 

* Shift Thrie-Beam Guardrail Splice 
beyond Open Joint 1'-0" Min. (as 
shown) when 3 11 Min. dimension y J'-0" Open Joint 

Traffic Railing Offset Block 
or Filler Plate 

,__ ______ ~ -----

SECTION A-A 
32" F Shape Traffic Railing (shown), 

42" Traffic Railing and 8' & 14' Traffic 
Railing / Sound Barriers (similar) 

Type K 
Barrier Unit 

SECTION C-C 

Anchor Bolt or Stake 
(shown) required for 
Approach Transition 

Adjacent to 32" F or New Jersey Shape 
Median Traffic Railing or 

Median Concrete Barrier Wall 

can not be o btained 
I 

Min. in Railing Varies 3% 11 Min., Varies 7 1-8" Min., 9'-7" Mox. 
Open Joint * 3" Min. 1'-0" Mox. 
in Railing 

(Type K Barrier Unit 
Thrie-Beam Guardrail Splice 

Terminal Connector <Typ.) ~ 

-~ 
See Notes, Sheet 4 ..2\ 

~ 
• ~ 

+1 0 

°' I 

-" -
J -e-

ffic Roiling or 

Riding Surfoc 

Bridge Tra 
Roadway C oncrete Barrier 

• = 

• • = " 

II 

II 
" 
II 
II 

Waif______/ 

-- = • • • 
= • • 

0 

/ ~ n n 
/ . " • " 

/ 
THRIE BEAM GUARDRAIL POSITIONING DETAIL -

Traffic Railing 

SECTION A-A 
32" New Jersey Shape Concrete Barrier 

Wall (shown), 32" New Jersey Shape Traffic 
Railing & other Narrow Traffic Railings (similar) 

Anchor Bolt or Stake 
(shown) required for 
Approach Transition 

SECTION C-C 
Adjacent to Shoulder Traffic Railings 

Varies 2'-11" Min., 

4'-10" Max. 

~ 

n 
" 

,____ 
-

Thrie-Beam Guardrail Splice 

Fill tapered toe (shown 
hatched) with concrete 
on Trailing Ends only 

SECTION A-A 

Offset Block 
or Filler Plate 

Traffic 
Railing 

32" & 42" Vertical Shape Traffic 
Railing (shown), Florida Corral 

Traffic Railing (similar) 

Guardrail Splice 
'------~ 

Traffic Railing 

SECTION D-D 
32" F or New Jersey Shape Traffic 
Railing, Railing Transition & End Post 

Traffic Railing 

SECTION E-E 
32" New Jersey Shape Traffic Railing 

(shown), 32" F Shape Traffic 
Railing <similar J 
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(Barrier Units tTyp.! 

See Sheet 6 for dimensions 

/ 

Edge of Travel Way 

First ful! Type K Barrier Unit before Drop-off or 
Hazard shielded by Bolted or Staked Units 

L Drop-off or Hazard 

Bolted - 1!/z" Nominal 
Staked - 1'-0 11 Min. 

ct NOTE' 
Where Barrier is located within 
Clear Zone of opposing traffic, 
Approach Transition is required. 

Freestanding Proprietary Barrier Units 

Partially / Fully Bolted 
or Staked Type K 
Barrier Units ( 4 Units) Fu!!y Bolted or Staked Type K Barrier Units 

Partially / Fully Bolted 
or Staked Type K 
Barrier Units ( 4 Units) Freestanding Proprietary Barrier Units ;f 

Type K-Proprietory Barrier Transition 
Unit A or B (See QPLJ -----~ 

Transition Section from 
Freestanding to Bolted 
or Staked Barrier Units 

Transition Section from 
Freestanding to Bolted 
or Staked Barrier Units ;f 

Type K-Proprietary Barrier Transition 
Unit A or B (See QPLJ 

APPROACH TRANSITION FROM FREESTANDING PROPRIETARY TEMPORARY BARRIERS TO BOL TEO OR STAKED DOWN TYPE K TEMPORARY CONCRETE BARRIERS 

LEGEND: 

Edge of Travel Way / ~~t indicates number and 
~sition of Bolts or Stokes 

Bolted - 1!/z 11 Nominal 
Staked - 1'-0 11 Min. 

First full Type K Barrier Unit ofter Drop-off or Hazard 
shielded by Bolted or Staked Units 

Drop-off or Hazard J 
Fully Bolted or Staked Type K Barrier Units 

Type K-Proprietary Barrier Transition 
Unit A or B (See QPLJ 

Barrier Units <Typ.) 

See Sheet 6 for dimensions 

Freestanding Proprietary Barrier Units 

TRAILING END TRANSITION FROM BOLTED OR STAKED DOWN TYPE K TEMPORARY CONCRETE BARRIERS TO FREESTANDING PROPRIETARY TEMPORARY BARRIERS 

Edge of Travel Way 

Barrier Units (Typ.)\ 

See Sheet 6 for dimensions 

L Drop-off or Hazard 
Freestanding Proprietary Barrier Units Freestanding Type K Barrier Units Freestanding Proprietary Barrier Units 

~----------------------~-Type K-Proprietary Barrier Transition Unit A or B (See QPL) 

APPROACH AND TRAILING END TRANSITIONS FROM FREESTANDING TYPE K TEMPORARY CONCRETE BARRIERS TO FREESTANDING PROPRIETARY TEMPORARY BARRIERS 

TYPE K-PROPRIETARY TEMPORARY CONCRETE BARRIER TRANSITIONS 
2008 FOOT Design Standards 

TYPE K TEMPORARY CONCRETE BARRIER SYSTEM 

Last 
Revision Sheet No. 

07/01/07 14 of 15 
Index No. 

414 



~---Barrier Units (Typ.J ---~ 

See Sheet 6 for dimensions 

Drop-off or Hazard] 

/ 

Edge of Trove! Woy 

First full Type K Barrier Unit before Back Filled Units 

:k NOT£c 

Where Barrier is located within 
Clear Zone of opposing traffic, 
Approach Transition is required. 

Freestanding Proprietary Barrier Units 

Partially / Fully Bolted 
or Staked Type K 
Barrier Units ( 4 Units) Back Filled Type K Barrier Units 

Partially / Fully Bolted 
or Staked Type K 
Barrier Units ( 4 Units) * Freestanding Proprietary Barrier Units* 

Type K-Proprietary Barrier 
Transition Unit A or B (See QPLJ 

Transition Section from 
Freestanding to Back 
Filled Barrier Units 

Transition Section from 
Freestanding to Back 
Filled Barrier Units * 

Type K-Proprietary Barrier Transition 
Unit A or B (See OPLJ 

APPROACH TRANSITION FROM FREESTANDING PROPRIETARY TEMPORARY BARRIERS TO BACK FILLED TYPE K TEMPORARY CONCRETE BARRIERS 

Edge of Trove! Way 

~----Barrier Units rTyp.J ----~ 

Back Filled Type K Barrier Units 

See Sheet 6 for dimensions 

L Drop-off or Hazard 
Freestanding Proprietary Barrier Units 

Type K-Proprietary Barrier Transition 
Unit A or B (See QPLJ 

TRAILING END TRANSITION FROM BACK FILLED TYPE K TEMPORARY CONCRETE BARRIERS TO FREESTANDING PROPRIETARY BARRIERS 

Barrier Units (Typ.J 

Freestanding Proprietary Barrier Units Freestanding Type K Barrier Units Freestanding Proprietary Barrier Units 

\~----------------------~\-Type K-Propnetary Borner Tronsd1on Und A or B (See QPLJ 

LEGEND: 

/ ~~t indicates number and 
~sition of Bolts or Stokes 

MEDIAN APPROACH AND TRAILING END TRANSITIONS FROM FREESTANDING TYPE K TEMPORARY CONCRETE BARRIERS TO FREESTANDING PROPRIETARY TEMPORARY BARRIERS 

TYPE K-PROPRIETARY TEMPORARY CONCRETE BARRIER TRANSITIONS 
2008 FOOT Design Standards 
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2 " 

5" 

f-, Symmetrical About f 

12" 
Radius Or Chamfer 
j" Uin., ~" Max. 

/2." f- Symmetrlcol About I' 

Radius Or Chamfer 
l" Min .• i" Max. 

µ" 
2" i1-1 

,-r-n~~~~~ 

7" 

For Optlonal End Configurations See OPTIONAL 
END TREATMENTS FOR WALL UNITS, Sheet 3 

12' Minimum 

t-• GENERAL NOTES 

' 
' 

I 
Chamfer Top & Sides, 
Both Ends, J" Min., ~" Max. 

I. Temporary Concrete Borr/er walls on roadways may be any of the fol/owing: 

9 

F-SHAPE N.J. SHAPE 

END VIEWS 

@Chamfer 
+ ' 

I 

' l'-3.j" I 

I 

Drain Slot~ 
2'-7" x 2" 

I 

I 

Lifting Sleeve~ 
(!) 

SIDE VIEW 

~ 

9 

REINFORCEMENT AND OTHER UNIT FABRICATION DETAILS NOT SHOWN. SEE 'NOTICE' BEWW. 

WALL UNIT 

NOTICE 
THE TEMPORARY CONCRETE BARRIER WALL UNIT SHOWN ON THIS INDEX THAT WAS PRODUCED PRIOR TO OCTOBER I, 2002, AND THAT 
IS IN GOOD CONDITION, CAN BE USED ON STATE HIGHWAY PROJECTS THROUGH SEPTEMBER 30, 2012. TEMPORARY CONCRETE BARRIER 

UNITS PRODUCED ON AND AFTER OCTOBER I, 2002 FOR USE ON ST A TE HIGHWAY PROJECTS MUST MEET NCHRP 350 CRITERIA, AND 
MUST BE INCLUDED ON THE QUALIFIED PRODUCTS LIST. IF AND WHEN A GENERIC TEMPORARY CONCRETE BARRIER WALL UNIT IS 

APPROVED FOR USE ON STATE HIGHWAY PROJECTS, THE UNIT DESIGN WILL BE POSTED ON THE ROADWAY DESIGN WEB SITE. 

FDOT 415 TEMPORARY CONCRETE BARRIER WALL UNIT AND GENERAL NOTES 

When Shlelding Above Ground Hazards: 

Oea/fll Speed Defleal/on Space 

45 mph or Less 2' 

50 mph and Greater 4' 

When Shlelding Dropoffs: 

Oea/fll Speed Defleal/on Space 

45 mph or Less 2' 

50 mph and Greater 
a. Dropoffs 4' or Less and No Traffic Below 2' 
b. All dropoff condltlons other than 'a'. 4' 

When used as a Temporary Median Barrier separating opposing traffic lanes: 

Oea/fll Speed Offnt To Trwelwtly 

Deflection Space 

Borrler Unlt 

Flexible or Rigid 
Pavement or Asphalt Pad 

Slope 1:10 or 
Flatter \ 

~t=~~ 

ROADSIDE INSTALLATION 

Above Ground Hazard 

Deflection Space 

Drop Off Hazard 

a. The FDOT Type K Temporary Concrete Barrier Woll< Design Standard Index 414 J. 
F -Shope Units only. 

b. The FDOT 415 Temporary Concrete Barrier wolf unit shown on Sheets land 3 of this index. 
if manufactured prior to October I, 2002, in good condition, and installed in occordonce with this 
Index. Units may be either F-Shope or New Jersey Shope. The FDOT 415 unit shown In this 
Index ls the deslgn provided in Index No. 415 ln prior edltions of the Design Standards. See 
"NOTICE" below. Since units produced after October I, 2002 cannot be used, complete fabrication 
detalls are omitted In this edition of the Design Standards. 

c. Temporary concrete barrier wall systems meeting NCHRP 350 Test Level 3 criteria and included 
on the Qualified Products List. Units may be either F-Shope or New Jersey Shope unless otherwise 
noted In the plans. 

For temporary concrete barrier walls on bridges see Design Standard Index No. 414. 

2. The FOOT 415 units with the optional end connections shown In this Index m<IY be Interconnected 
within a run of wall. However, intermixing units with different shapes ( F-Shope, New Jersey Shope) 
and units with dissimilar end connections < 415, Type K, or other J within a continuous run 
of wolf Is not permitted. See Sheets 6 through 8 for required treatment for continuation of runs 
of barrier wlth dlfferent shapes or dlsslmilor connectors. 

J. Aflgnment, length of need, anchorage and end treatment shall be In accordance with this Index. 

4. Woll units shall not be used for permanent barrier wall construction regardless of unit length. unless 
specifically permitted tJy the plans. 

5. If the plans speclfy Barrier Wolf (Temporary) (Type K J, substitution with other barrler types ls 
not permitted. 

6. If the plans specify temporary concrete barrier wofl, substitution with water fl/fed barriers Is 
not permitted. 

7. Type C Steady-Burn Lights are to be mounted on top of temporary concrete barrier wolfs that are 
used as barriers along traveled ways In work zones. The llghts ore to be spaced at 50' centers In 
transitions. 100' centers on curves and 200' centers on tangent roadways. For additional information 
refer to Index 600. 

8. Wall units used for work zone traffic control and other temporary applications shall be paid for 
under the contract unit price for Barrier Wall< Temporary J, LF. Type c Steady-Burn Lights shall be 
paid for under the contract unit price for Lights, Temporary, Barrier Wolf Mount< Type C, 
Steady-Burn J, ED. 

Edge of Trove/way 

Flexible or Rigid 
Pavement or Asphalt Pod 

Offset 

Barrier Unit 

Offset 

Edge of Trove/way 

MEDIAN INSTALLATION 

45 mph or Less 

50 mph and Greater 

O' min., 2' preferred 

2' 

Note: Where existing pavement is not present, construct the Asphalt Pad using Miscellaneous 
Asphalt Pavement. Cost of the Asphalt Pad to be included in the cost of the Barrier. 

Note: These deflection space requirements also apply to approved options Identified fn General Note I. 
Last 
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Temporary Concrete Barrier Wall 

- - - -· -
L - - -. • • 

Trailing Departure Line r'.'.1 

Near Lane Line Of Near Traffic Lane In Use. 
See 600 Serles Indexes For App//catlons of 
Traffic Control Devices. 

' 

Offset Varies* 

,----------------------- -----------------------1 

! 

I 

I 
~ ~~~~~.-.~~~~.-. ~~~~ .. ~~~~.-.~~~~.-. ~'" 

·<·: :'. ... 
,.,.-,.,.-,.-- .:·;:: 

.. .. 
. .. : : :· ~ _:_ 

c _-_-_-_-_-_Jc = =c = == ;_.._ ~; ::r:,.--~ ~ :c ~ ~ c ==c;;§~r::i·::·.' ;:i:~' ::S2J;::=':::2:::'::J=:::'::r=:=::r::'::::::'I::':::=2=:3 ' ' ' ' - -- = ~ •,;... •,;... •,;... •,;... •,;... ·.: . ··:.· . -.;.· . ··:.· . ··:.· 

- - - -· -
L - - -. • • 

I - ....__ 
Temporary Concrete Barrier Wall / -- -- --..;--- Trailing Departure Line r'.'.I 

---
Near Lane Line Of Near Traffic Lane In Use. ~ 
See 600 Serles Indexes For App//catlons of 
Traffic Control Devices. 

Offset Varies* _____.} 

/:;:,, The approach departure line location is determined by the line intersect with the back of the hazard or the area to be shielded, however the intersect offset distance is not 
to be beyand the clear zone limit. The trailing departure line is determined by the line intersect with the front of the downstream end of the hazard or the area to be shielded. 

The length of barrier wall need Is the distance from the approach departure llne Intersect with the upstream toe of the temporary concrete barrier wall to the trailing departure 
line intersect with the downstream toe of the temporary concrete barrier wa//. 

Where temporary concrete barrier wa// end units are not anchored, two and one-half r 2j J wa// unlts (min. J are required beyond the length of barrier need for wa// end anchorage. 
Temporary concrete barrier wall end units shall be located at or outside the clear zone or shielded by other structure, earth embedment or a crash cushion. 

Proprietary redirective crash cushions designed for use wi"th temporary concrete barriers have the beginning length of need and departure line intersect point indicated on 
the respective QPL drawing for each proprietary crash cushion. Where redlrectlve crash cushions are located on the departure /lne by thelr length of need reference point. 
the wall upstream end unit must be aligned with the crash cushion, and the wall's end unit secured with the anchor plates shown on Sheet 4 of this index. See Sheets 5 through B 
for configurations requiring end unit anchorage. 

* The wall offset from the near traffic lane, wall flare rate and wall flare length are to be In conformance with the a//gnment called for In the 
plans and the alignments ca/led for by Department Design Standards specified in the plans; in absence of either plan requirement, the offset sha// 
be as determined by the Engi"neer, and, unless other flare rates are approved by the Engineer the flare rates to be applied are I: 10 or flatter 
for speeds s 45 mph and I: 15 or flatter for speeds ;?: 50 mph; see Index No. 642. for other flare rates on freeway facf/ltles. 

The surface cross slope approaching the barri"er wall and continuing across the required deflection space sha// not exceed a rate of I vertlcal: 10 horizontal. 

AUGNMENT AND LENGTH OF NEED 

I 

I 

Clear Zone Limit 

• --- --- ---
* 

I/ 

Bock Of Hazard Or Bock Of 
Work Area Inside Clear Zone 

Flare 

!--~ ....__ ....__ < Approach Departure 

--- --- ---
'¢=J Approaching Traffic 

c Work Zone Outside 
Clear Zone Limi"t 

f Clear Zone Limit 

~~~~~~~~~-

0 
Flare~ 

Line 

* 
I/ !--'?---.. ....__ < Approach Departure 

---- -

+D 

'¢=J Approaching Traffic 

Departure Rates 
I: 16 For Speeds 545 mph 
I: 13 For Speeds;?:50 mph 

Area Shielded When Work Zone Hazards Or The Work 
Area Occupy Space Less Than Clear Zone Width 

Area Shielded When Work Zone Hazards Or The 
Work Area Extend To Or Beyond Clear Zone Limi"t 

Crash Cushion In Absence Of Other Wall End Shieldi"ng. 
See 6. Notations And Sheet 5 Through 8 For Varied 
Locations For Wall End Units And Crash Cushions. 
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End Of Unit 

Ra·!~" R 

Rb=~" R 

TOP VIEW 

ENO VIEW 

SIDE VIEW 
ROOND BAR CONNECTOR 

End Of Unit 

Ra =Ji" R 

Re= I" R 

TOP VIEW 

ENO VIEW 

j _!__o lor"'r r---0~------j 
;,1 "I µ"..( ~ 

SIDE VIEW 
WIRE IKJPE CONNECTOR 

OPTIONAL END TREATMENTS FOR WALL UNITS 

j" Bevel Or 

i" Rounding 

' 
40• 

fr" Bevel 

f"0 Plckup Hole 

;f, 

Plafe-3"0x i" Thick 
Wlth Ji"0 Hole 
( Deburr Rough outside 
Edges By Grinding J 

1i"0 Smooth Bar 

ASTU A36 ( 58 ksi Uin. J -J 
j 110 Hole Same Axis As 
Top i"0 Pickup Hole ~ 

f" Bevel 

if" Bevel Top 4 Edges 

f"0 Plckup Hole 

If" xi" Plate 

;f, 
Plate-3"0xf" Thick 
( Deburr Rough outside 
Edges By Grinding J 

~ ~ 
lt"fl) Smaoth Bar 
ASTU A36 ( 58 ksi Uin. J 

- i"0 Hole Same Axls As 
Top /"0 Pickup Hole 

4 Bevel 

OPTIONAL PINS 

STEEL CONNECTING PIN 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
1 F-Shape Or 
I N.J. Shape Wall Unit 

\( 

I 

I 
I 
\ 
I 
\) 

Steel Connecting Pln 

Steel Snake Pln 

ASSEMBLED UNIT 

• • 
• • =/ 

I 

• • 

2 

• • 

INSERTING FOOT SNAJ<E PIN 

Push Rod 

• • 
Steel Snake Pin 

REMCNING FOOT SNAJ<E PIN 

CONNECTING PIN ASSEMBLY 

-J.110 Smooth Bar 
Meeting The Requirements Of 
ASTU A36 ( 58 ksi Uin. J 

FOOT SNAKE PIN 
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ANCHOR PLATE 

PCC PAVEMENT 

FLEXIBLE PAVEMENT 

SURFACE ANCHORAGE REQUIREMENTS 

?"IJ11. 6-J.11 Adhestve Bonded Anchor Bolts r EAS MP-3 Or Equal), 
5" Embedment, Two ( 2.) Required Each Anchor Plate Installed In 
Dlogonaffy Opposing Holes 

* 

* i"IJx 6j" Adheslve Bonded Anchor Bolts ( EAS MP-3 Or Equal), 
5" Embedment Where Installed On Concrete Pavement Or Decking, 
Two ( 2. J Required Each Anchor Plate. '"IJx 18" MP-3 Threaded Rod 
Longbolt System Or Other Approved i"fAx IB" Threaded Rod With 
Chemical Anchorage Full Embedment Depth Where lnsfo/led On 
Asphalflc Concrete Pavement Prescribed Below. Two ( 2. J Required 
Each Anchor Plate. 

ANCHOR PLATE BOLTS 

J" Min. Asphalflc Concrete over 
Optional Base Group I, Index No. 514. Or 
6" Min. Asphalfic Concrete Oller 
Compacted Subgrode, Or 
B" Uin. Asphalfic Concrete Without 
Compacted Subgrode 

ANCHOR PLATE NOTES 
I. For temporary barrler waif end unfts requiring anchor plates, see sheets 5 through 8. 

2. The temporary concrete barrier wall anchor plate depicted above is a proprletary design by Energy Absorption Systems, Inc. 
Other temporary anchorage methods can be substituted when wall rigldity ls assured by any of the followlng: 

(a J proven by assoclafed crash fest of redirecfive crash cushions, or 
( b J meet anchorage prescribed In 'A Gulde To Standardized Highway Barrier Hardware', or 
( c J crash cushion manufacturer's englneered design, or 
( d J approved shop drawlngs on a case by case basls. 

3. The cost for anchoring the wall segment will be included in the cost for the adjoining redirective crash cushion. 

NOTES FOR WALL END SHIELDING 

I. Redlrective crash cushlons are the princlpol (standard J devlce to be used for shie/dlng approach ends of temporary concrete 
barrier walls. Except where the plans deslgnafe a particular type of redirecfive crash cushion for a specific location, the 
contractor has the option to construct either the REACT 350, QuodGuard, TRACC or TAU-II crash cushions subject 
to the uses and llmltatlons described on their respective drawings on the Quallfled Products Llst. The barrier wall end unit must 
be anchored to a paved surface using anchor plates in accordance with "Anchor Plate Notes" and the detal/s on thls sheet. 

2. Temporary redirecfive crash cushions shall be installed in accordance with the manufacturer's specifications and recommendations. 
Temporary crash cushions can be either new or functlonally sound used devices. Performance of lntended function Is the 
only condition for acceptance, whether the crash cushion is new, used, refurbished, purchased, leased, rented, on loan, shared 
between projects, or made up of mixed new and used components. 

3. Inertial crash cushions are not optional systems for locations designated for redirective crash cushions by the plans; can not be 
substltuted for redlrectlve crash cushions, and are not ellglble for VECP consideration. 

4. A yellow post mounted Type I Object Marker shall be centered 3' in front of the nose of all temporary crash cushlons. Mounting 
hardware shall be in accordance with Index Nos. 11860 and 11865. The cost of the Object Marker shall be included in the cost 
of the crash cushion. 

5. Optional temporary redirectlve crash cushlons are to be paid for per location under the contract unit prlce for Vehlcular 
Impact Attenuator (Temporary J ( Redirective Optlon ). LO. 

ANCHOR PLATE REQUIREMENTS FOR BARRIER WALL END UNITS ABUTTING CRASH CUSHIONS 
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r<-_ 2.f Units Min . ...i x -... -.._ -..... -- r \ ,,,,.,------ Crash Cushion 

=~'']/§:~/:::J/§:~/~/i::~/~j~====:r:====r::==:J'.~== ~:':-!! ~::;_;:i:~===~~,:~"2;::L__ 'Anc~r Plates Not Required Except When First Unlt Subject 
(: -._ ~ ~ To Vehicle Impact From Reverse Direction Traffic, Whereby 

A h D t L
. ~ -.._-._ Anchors Plates Are To Be Installed On The Front Side Of The Unit 

pproac epar ure me -._ 

--- ---
Near Lane Line Or Near Traffic Lane In Use -<:::::J Approaching Traffic 

r'-_ . / Less Than 2..j Units 

X -..... -.._ -.._-... I r---~ Crash Cushion 

'=~';/§:~/::;/§::~/~/i::~/~j~====:r:====r::==::r::::::::=i;;;==~~:;;i:;' ~=>~:::::-:::::-:=:-~_)) (: ' '7 ... -... -..... -..... -... ,------ Approach Departure Line 

Anchor Plates Required Front Side Only ~ 

--- --- ---'= Near Lane Line Or Near Traffic Lane In Use -<:::::J Approaching Traffic 

f 
r..1...-. ______ __ 

--.. ....._ -- r Crash Cushion 

',////// ~:JI --~ 
( ' 1 • 1 1 

1 7 6,--+ -..... -..... -... ~ Approach Departure Line 

Am;hor Plates Required FraM side on1y -....... -....... -....... 

Near Lane Line Or Near Traffic Lone In Use -<:::::J Approaching Traffic 

rs I • 
1 1 

• I ~ Crash Cushion 

..... --,__ <===Anchor Plates Not Required Except When Flrst 

/ / / / / 

2J Units Min. 

(I 

Approach Departure Line ~· -- -- Unit Subject To Vehicle Impact From Reverse 
-------------.~,..--------------------------"--- Direction Traffic, Whereby Anchor Plates Are To 

....____ Near Lane Line or Near Traffic Lane In use Be Installed On The Front Side Of The Unit 

I 
( I 

( 

.<:::::J Approachlng Traffic 

"'---....._ 
X -- -- -- . / Less Than 2-J Units 

/ 
1
J 

1 1 1 1 
---;-- ! ,i S crash cushion 

Y ..... -- -- ._..,------- Approach Departure Line 
Anchor Plates Required Front Side Only -- ...<_ 

---
Near Lane Llne Or Near Traffic Lane In Use -<:::::J Approaching Traffic 

"'-- --- --- --- --- --- -
U __ ......._ -- 5 Crash Cushion 

Ancho~ Plate~ Requi;ed Fro~t Side ~nly Y .6, ---i -- -- --~ Approach Departure Line 

---
Near Lane Line Or Near Traffic Lane In Use -<:::::J Approachlng Traffic 

BARRIER WALL END UNIT ANCHORAGE 

Near Lane Llne Or Near Trafffc Lane In Use 
O Approaching Traffic 

A -------J __. ..-- ..-- .--

t! =/:;:::;=:;::;::;::;:::;=:;::;=::;:::;=A=n~~ho;==r=P=lafI1 =e=s=R=eq~1=u'=~=ed==~=ra=n=t=A=nI~=B=ac==k~~Cl=de=s==-:=?--I::=:".=::ic:::;;L-";:::~C:::~ i __ _... 

(-

1

' // // // // // // // // // / // /j -- -- -- -- :__. -- _... ><__ Crash Cushion 

. ..-- ..-- ......_____ Approooh Departure Line 

b='=~~~~c:==~~~:2;:::~i'.:'~~====:::i- -- -- ----..-- ..--<_Trailing Departure Line --
Near Lane Line Or Near Traffic Lane In Use 

Opposing Traffic c=:>-
MEDIAN HAZARDS WITHIN CLEAR ZONES BOTH ROADWAYS 

Near Lane Line Or Near Traffic Lane In Use 
O Approaching Traffic 

A~r Plat'.s Requ:red Fr'.nt Side 
1 

Only > 
1 

!::,. -1 -- -- ~Approach Departure Line 

" ' · , " ' " ' ", S'.j -- -- - .,...., ~ Crash Cushion ' ". <.. . < .. 

: '~ -- -- -- -- ,-- Clear Zane Limit Far Approach Ra-ay 

)::· ·· .. · .. ·· .. ·· .. :· ... ·· .. ·· .. :· ... ·· .. · 

' ---- ..--<_Trailing Departure Line --
Near Lane Line Or Near Trafflc Lane In Use 

Opposing Traffic c=:>-
MEDIAN HAZARDS EXTENDS TO OR BEYOND CLEAR ZONES BOTH ROADWAYS 

Note: Anchor Plates Required Only On End Units Abutting Crash Cushions. 

.6., See Sheet 2 
Schemes on this sheet based on 12' unlts • 
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Edge Of Traffic Lane 

* Crash Cushion 

3 Unfts 
• I • 

4 Unlts 

45 MPH OR IESS 

Edge Of Traffic Lane 

* Crash Cushion 
. "18 

!!Cl MPH OR GREATER 

* Anchor Plates Required Front Side Only On Unit AOOtt!ng Crash Cushion r See Sheet 4 J. 

SHOULDER BARRIER ON UNONIOEO FACIUTIES 

1:18 
~1 = /,/8 

1. 3 Units .1 . 6 Unfts .1 • 3 Units .1 

c:> 
INTERIOR MEDIAN BARRIER 

CONTINUATION OF RUNS OF BARRIER WITH DISSIMILAR CONNECTORS 

Edge Of Traffic Lone 

/:12 

45 MPH OR IESS 

Edge Of Traffic Lone 

1:18 

!!Cl MPH OR GREATER 

SHOULDER BARRIER ON ON/OED FACIUTIES 

Note: 
Schemes On This Sheet Based On 12' Units. 
See Sheet Nos. 7 & 8 For Bridge Appliootions With Barrier Type K. 
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Edge Of Traffic Lane Free Standfng Unfts (Other Thon Type K J 
• I Edge Of Traffic Lane 

Free Standing Units (Other Than Type K J • 1 

j *--._ 3 Units 

· I 

,,:---- Crash Cushfon 
j 1 • 1<12.s •• , ••• 1 .,, 1 ,,,,,, 1 

:-"'~·r 'L~~~3~u~n~11~s~~-L~~~-44_1Ju~n1~m'---~~~J~f.--~-11__~4~·u~~~11~s::--;::;::;~-i-\~a9ro*11~A;noch~orAed;;u~n~1m~~,,~~ ~ " \ 3 Units staked _ \ Bridge Or Approach Slab 
"{;:{ / r Index No. 414 J 

Barrier Type K 

Fixed Units Free Standing Units Transition Units 
Free Standing Units Transfflon Units 

46 MPH OR l£SS 
46 MPH OR l£SS 

Edge Of Traffic Lane 

~Standing Units (Other Than T:e K J •

1 

1 ' 
,-Crash Cushion Free Standing Units <Other Than Type K J 

• I Edge Of Traffic Lane 
/:18.75 , , , I ; ; ; I I • I .; 

I j Ii j I I I l ( 

:"'grL'~~~'3j_U,un~1~m~'~~l'~~-'~±4iu~~~i~s__~'~~J~\--~-'~1 ~~~~s~un~1~m~;:::;::;~~~--i~~ao~1;'A;n~c~ho~r•~d;,u~n~n;s~:;;;;," " 5 Units staked Bridge Or Approach Slab 
'k / 1 I (Index No. 414 ! 

Barrier Type K ~ 

Free Standing Units Transition Units Fixed Units 

50 MPH OR GREATER 

* Anchor Plates Required Front Side Only On Unit Abutting Crash Cushion (See Sheet 4 J. 

"1::f Overlap Reference Li"ne 

APPROACH SHOULDER BARRIER ON UNDNIDED FACIUT/ES 

1 

~r, 

~ j Free Standfng Barrier Type K 

/,/B * r--1 ~ I ~ Units I I l,/B.75 

- ~~- - ~~- - ~~-

3 Units 6 Units 1. 3 Units 

3 Units 

1 • 

l•/B.75 . . . . I . . . I . . I I I I 
I I I I I I I I 

3 Units 4 Units I I 6 unrts 

" I 
5 Units Staked 

*~ Barrier Type K 

Free Standing Units Transition Units 

50 MPH OR GREATER 

APPROACH SHOULDER BARRIER ON ON/OED FACIUT/ES 

.1 Note: 

Fixed Units 

. I . . . I . . . I . •/ 
Bolt Anchored Units " 

Bridge Or Approach Slab 

I 

r Index No. 414 J 

" 

Fixed Units 

Free Standfng Units r other Thon Type K J See Sheet No. B For Departure Shoulder Applications. 
LEGEND 

/ Dot Indicates Number Of 

==::•=::::•::::=~'!=::: Bolt Anchors Or Stakes 

INTERIOR MEDIAN BARRIER 

CONTINUATION OF BARRIER • FROM OTHER TYPE BARRIERS TO BARRIER TYPE K 

BARRIER TYPE K ON BRIDGES AND APPROACH SLABS 
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Barrier Type K 
• I 

/ • • I • • • 

Edge Of Traffic Lone 

,-Crash Cushion 

I 1<12 

-------Jl Bolt Anchored Units r--:-11----'33_1JU'nJM'f,fs'_~jl ___ _'4'-'UU!n>ll1'!s ___ j ~\-,--_14J,Ulf!n'I'its,,__ __ __,\ 

Bridge Or Approach Slab l- ~ 
(Index No. 414) T ~ x Free Standing Units (Other Thon Type K J 

«I llPH OR LESS 

Barrier Type K 
• I Edge Of Traffic Lone ~ 

1

2TypeK 

1 

I 

•units Staked• * ~ ,_.-Crash Cushlon 

-------Jl Bolt Anchored Units ~I 1---~3_lU/rinlf.ltss_~j_~--~4_lU/rinlf.llss_ __ ~I.l. ______ ___!6cJ!<Un,,,1t0<s ____ __,I 
Bridge Or Approach Slab 
(Index No. 414 J 

Free Standing Units (Other Thon Type K J 

SO llPH OR GREATER 

* Anchor Plates Required Front Side Only On Unit Abutting Crash Cushion (See Sheet 4 J. 

"1:f Overlap Reference Line 

DEPARTURE ( TRAIUNG J SHOULDER BARRIER ON UNDNIDED FACIUT/ES 

LEGEND 

~ Dot Indicates Number Of 

~~. ~.~.,_~~ Bolt Anchors Or Stokes 
~---~ 

Barrier Type K 
' 

I 
Edge Of Traffic Lone ~ 

3TypeK 1 3 Type K Units I 

Unlts Stoked Freestandlng I 

/:12 

-------Jl Bolf Anchored Units r--:-11---~33_1JUnn/l~ts'--~j_ ___ _<41_1U'fr.n,;/1's_s ___ l~\-,---14-"Ulf!nl'!'fs,__ __ __,J 
Bridge Or Approach Slab 
(Index No. 414 J 

Free Standing Units (Other Than Type K J 

«I I/PH OR LESS 

Barrier Type K 
' Edge Of Traffic Lane ~ 
I 

' 
3 Type K .3 Type K Unlts I 

Units Staked Freestanding 
I I 1:18 

-------Jl Bolt Anchored Units ~I 1---~3_lU/rin1f.ltss_~j_~--~4_lU/rinlf.llss_ __ ~jl l ________ ___!6cJ!<Un'!'lt0<s ____ __,\ 
.. 

Bridge Or Approach Slab 
(Index No. 414 J Free Standing Units (Other Thon Type K J 

SO I/PH OR GREATER 

DEPARTURE ( TRAIUNG J SHOULDER BARRIER ON ON/OED FACIUTIES 

Note: 
See Sheet No. 7 For Approach Shoulder Applications. 
See Sheet No. 7 For Interior Median Applications. 

CONTINUATION OF BARRIER • FROM BARRIER TYPE K TO OTHER TYPE BARRIERS 

BARRIER TYPE K ON BRIDGES AND APPROACH SLABS 
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QuadGuard Redlrectlve 

1=~'~·-~r~a~ry~aa~rr;;~.,~w;a~1;1 ::::,'==~~~~crnr~ash i 
Transition Panel O 

QuadGuord Redirecti"ve QuadGuard Redlrectlve 

========~~::~~~,:~':~r~·~"~~~~-~~~~~-~~~~:~~~~c~r'shil;•~n~ ,~~~~~~-~~;ar;:~s;~~,~~,20;_~=~~~,~~~~·";/'~,~~'"~"~"~"~"~'~•r~wa~'~'-~-~-~-~-~-~-~-~~~~~~c~roshi 
~ I ~ ~ ~- -

UNIDIRECTIONAL - SEPARATED TRAFFIC 
(QuadGuard To Barrier Wafl) 

BIDIRECTIONAL - SEPARATED TRAFFIC 

(QuadGuard To Barrier Wafl) 
' Flare Varies: ;: : · Flare Vories: o 

/: 10 or Flatter For s 45 mph I: 10 Or Flatter For :S 45 mph 
1: 15 or Flatter For 50-70 mph I: 15 Or Flatter For 50-70 mph 

TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED OUTSIDE TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED 

TRACC Redirecfi"ve 

. :----·, :!')~ Temporary Barrier Wall 

Flared Steel Or Dual 
W-Beam Transition 

Special End Shoes 

OPPOSING LANE CLEAR ZONE OR ONE-WAY TRAFFIC WITHIN OPPOSING LANE CLEAR ZONE 

SHOULDER - RIGHT OR LEFT (RIGHT SIDE SHOWN J 

WALL END TREATMENT WHEN SHIELDED BY A QuadGuard CRASH CUSHION 

TRACC Redirecfi"ve 
Crash Cushion 

~ 
Temporary 
Barrier Woll 

Flare Varies: 

TRACC Redlrectlve 
Crash Cushion 

I 

c-
Temporory Borri"er Wall~ 

varies(/: 20 Or Flatter J 
1 

• 0 
'" 
' Flared Steel Dr Dual__/ 

Flore Varies: W-Beom Tronslt!on 

' 5 

TRACC Redirecfi"ve 
rash Cushion ;c 

• 
-tt -II :~ ~ 0 

0 UNIDIRECTIONAL - SEPARATED TRAFFIC <When Flared Steel Transition Called For J 
1 1 10 or Flatter For 5 45 mph ~ ~ · I 10 Or Flatter For 45 mph Special End Shoes 
I 1 15 Dr Flatter For 5D-6D mph I: 15 Dr Flatter For 5D-6D mph (When Flared Steel Transition Called For J 

BIDIRECTIONAL - SEPARATED TRAFFIC TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED OUTSIDE TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED 
OPPOSING LANE CLEAR ZONE OR ONE-WAY TRAFFIC WITHIN OPPOSING LANE CLEAR ZONE 

SHOULDER - RIGHT OR LEFT (RIGHT SIDE SHOWN J 

WALL END TREATMENT WHEN SHIELDED BY A TRACC CRASH CUSHION 

- - REACT 350 Redirective ___,/' 
,___ - 'Flare Varies: Crash Cushlon r Length Varles J 

I: ID Or Flatter For :S45 mph 
I : 15 Or Flatter Far 50-60 mph 

FOR ANY APPROACH CONDITION IT SHALL BE IN ACCORDANCE 
WITH THE DRAWINGS POSTED ON THE at.JALIFIED PRODUCTS LIST 

WALL END TREATMENT WHEN SHIELDED BY A 
REACT 350 CRASH CUSHION 

NOTES 

I. For allgnment and length of need see Sheets 2 and 5 through 8. 

2. Anchor plates required only on units abutting crash cushions. 

3. For crash cushion details see drawings posted on the Qualified Products List at u544 Vehicle Impact Attenuators". 

SHIELDING WALL ENDS WITH REDIRECTNE CRASH CUSHIONS ( REDIRECTNE OPTION J 
(CONTINUATION ON SHEET /0 J 
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TAU-IICrash Cushion TAU-IICrash Cushion 

~~~~~~~~T~e~mp~o~ro~ry~B~o~"~le~r~W~o~ll~~~~B<o~~~~J~ 
Transition Panel c::> ~ 
(TAU JI To Barrier Woll J 

UNIDIRECTIONAL - SEPARATED TRAFFIC BIDIRECTIONAL - SEPARATED TRAFFIC 

TAU-IICrash Cushion 

't~~~~~~~~~~~~~~T~emp~oro~ry~B~or~r~/e~r~W~ol~l~~~~~~~~~~ Varies (I: 20 Or Flatter J 

Transition Panel 0 

t=========~;"'E;~t"~?Ys~-~~j1·tfE'A"XJ~--
~~~~~~<e:~~F~~,~.~v,~,,~.~.,:_:::::::_;~~:,;~~.~-~-~=:1,k9 

I: JO Or Flatter For s45 mph 
I: 15 Or Flatter Far 50-70 mph 

TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED OUTSIDE 
OPPOSING LANE CLEAR ZONE OR ONE-WAY TRAFFIC 

SHOULDER - RIGHT OR LEFT (RIGHT SIDE SHOWN J 

Flare Varies: f TAU II To Barrier Wall J c::> 
I: 10 Or Flatter For s 45 mph 
I: 15 Or Flatter For 50-70 mph 

TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED 
WITHIN OPPOSING LANE CLEAR ZONE 

SHOULDER - RIGHT OR LEFT (RIGHT SIDE SHOWN J 

WALL END TREATMENT WHEN SHIELDED BY TAU II CRASH CUSHION 

NOTES 

I. For alignment and length of need see Sheets 2 and 5 through 8. 

2.. Anchor plates required only on units ab.Jtting crash cushions. 

3. For crash cushion details see drawings posted on the Qualified Products List. 

SHIELDING WAU ENDS WITH REDIRECT/VE CRASH CUSHIONS (REDIRECT/VE OPTION J 
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....,.------ Clear Runout Area~ 
30' From Beginning Of Wall 

r Midpoint Of Third Standa __ ~rd=----""---"1------1 12' Segment J (Min. J ].... 
Barrier Wall Alignment Varies 
(Flore Rote Of I : 15 Or F lotter J 

30' From Begfnnlng Of Woll 
~Clear Runout Area~ 

~ i" Thlck Pf'ywood Support Required In (Midpoint Of Third Standard 
'io Absence Of Existing Pavement Or Stobie Base 12' Segment J ( Uin. J L---~'.----'l.----1 

Barrier Wall Alignment Varies 
r Flare Rate Of I: 10 Or Flatter J 

~" Thick Plywood Support Required In 
Absence Of Existing Pavement Or Stable Base 
Or 42" x 42" Pallets Under Each Module. 6"~re~~~~-~~~~:___~~or:._::42:._"':_::42~"_:___P:a'~'·:t:s~u:n:d:•':_:E:ac:h~u:':":":'·~·~~~~~~~ 

--+---=:cjl1::: i-;;;;;;;1~:;;. 2100 ~ 
,_ . ~i6l~-;::;~~;::~~M~o;du~/:e;;:::62:;:::::::;;;;:;:::--;:;;-~~t~' 6~ _ I_ .at AppraccfJ,,._ 

~ ----""l><c,;::. :~w {.a-l/_,..,~-i-..,v_8686" 1400 68686868 IO'Mln._ t 
6"~8 ___ ...., 2100 ~ 

.....-\---=:::t\==1~ ~~ lo Module ~ 
" or w II ~ 681" _92100~68";:2~~66ii:" ;::'400c6G;;::" =--::6G"-J:1 io Mm. ~ € 

~~"-!t_,0~ ~ 
700 400 

L5~oNear:e 6""ji 
til J" outside Dimension When Pallets Are Used Traffic Lane Type I ..:: 

.,, 
• • " ii 

" "" 0 • 

lJ oe a •vv 700 400 6"~ j ]j"-
---..::: ~l'fure L. ----==~r=--.:~:::':_~:::::~_:~:::::~~~:'.'.'.'.~ ~ 'IJe ff 

-~~ ,. ~ 
----._ ~ \_Sa To Near Side Q 

Traffic Lane ~{/J:C/ .:: 

1l ~ 

• 
" ii 

" ~ ,,_ 
0 

"" ·" 0 

·" "" • "' 

2." x 2." x 22" 
Symmetrloo/ly Spaced Cleats 
On Corners For 3' 0 
Uodule Or Other Retainer 
As Approved By The Englneer. 

50-60 mph 

PLAN 

Pallet Shall Be Constructed Of Wood Or Other Frangible Or Resilient Materials 
Other Than Metals, And, Sholl Be Sufflciently Durable To Support Modules For 
Thefr Expected Period Of Use; Wood Pallet Detall Shown. 

INERTIAL MODULE PALLET 

Near Edge Of Traffic Lane 
Object 
Marker 

~ 
~ ,,_ 
0 

Iii 3" outside Dimenslon When Pallets Are Used 

Near Edge Of Traffic Lane Marker 

-¢:J Approaching Trafflc "' $"'5 mph 

PLAN 

-¢:J Approachfng Traffic 

~ 
• "' 

Note: Numbers shown inslde modules lndlcote mass in pounds of sand. All modules 
are approxfmately 3' In diameter with heights ranging from 3' to 3' -9". 

INERTIAL CRASH CUSHION ARRAYS 

NOTES FOR TEMPORARY GA TING CRASH CUSHIONS 

I. The crash cushion arrays shown on this Index can be used on the State Highway System only when all of the following conditions are met: 
(a) Use is limited to shielding temporary concrete barrier wall approach ends. 
( b J Used only when a temporary gating crash cushlon or inertial crash cushlon is specifically called for ln the plans. 
( c) Use is limited to installations that will not exceed 30 calendar days in duration, unless otherwise called for in the plans. 

When the plans do not speclficol/y coll for a temporary gating crash cushion, and/or when the installation wlll exceed 30 days in duration, a redlrective crash cushion 
system in accordance with Index No. 415 is required. 

2. lnert!al crash cushions are gating type crash cushlons, and a clear runout area back of the array must be provided. The arrays shown can be used for outer roadway 
applications, exclusive of gore areas, and for median applications where the median width is sufficient to provide clear zone width between the back side module and 
the near lane of the opposing trafflc. 

3. Inertial crash cushion modules shall be installed in accordance with the manufacturer's specifications and recommendations, and con be constructed of either new or 
functionally sound used modules. 

4. Anchorage of barrier wall end segment is not required. 

5. A yellow post mounted Type I Object Marker shall be centered 3' in front of the nose of all crash cushion arrays. Mounting hardware shall be in accordance with 
Index Nos. 11860 and 11865. The cost of the Object Marker shall be included in the cost of the crash cushion. 

6. Temporary gating crash cushion systems listed on the Department's Qualified Products List(QPLJ may be substituted for the crash cushion arrays shown in this Index, 
provided a configuration using the system for this substitution hos been detailed in the approved QPL drawings. Manufacturers seeking approval of temporary gating 
crash cushlons for lncluslon on the QPL must submit appllcatlon along wfth design documentatlon showing the crash cushlon system ls crash tested to NCHRP Report 
350 Test Level 3 criteria, is accepted by FHWA and is compatible with FDOT temporary barrier wall systems. System approvals will be contingent on FDOT's evaluation 
of crash test performance results for consistency with FDOT temporary barrler wall end shielding app/i"cations and uses. If approved, lnstallation drawings signed and 
sealed by a professional engineer licensed in the State of Florida will be required. 

7. Temporary crash cushions (gating J ore to be paid for, per array, under the contract unit price for Vehicular Impact Attenuator/Crash Cushion (Gating J r Temporary J, LO. 

TEMPORARY INERTIAL CRASH CUSHIONS FOR SHIELDING ENDS OF TEMPORARY CONCRETE BARRIER WALL 
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(

For Railing End Transition see Detail 11A 11 

(Typical except as noted below) 

roach Edge of App 
S!ab (Gopin g) 

74 11 Intermediate Open I t;; 

V-Groove in both faces 
Joint (see Notes) of Traffic Railing 

Coping !Typ.J 

Deck Joint (see Notes) 
and 

II 
A'"] A] For Roiling End Transition see 

Edge of Approach Slab !Coping! '\ Detail 11A 11 (Typical except as noted) 
~ 

---.._ B 
- - -- ·- -- C7- - - -- -- -- - - - ·- -- ---- - - rr - - - - - - - -- --1 - - - - -1 - -- 1- -

D 
I I . . 
I I 

. 
' ' - : I : i I I I '~-- . . ----- ... . . \ , C, . . ' ' . . 

" 
-L - I . 

" " ,......_ 
Gutter Line J ~!-

. . ---- ' . ' 

..!.] 
I I 

Thrie-Beam (;~~;d~-;11------~-
-----------~- ·7 1 

Bridge Deck ~ I I Approach Slab~ Approach B . 
I I Transition <When co!fed for in Plans) 

~Approach Slab ~ 
. . 

PLAN 
Tr ailing End, W-Beam Guardrail Connection (Reinforcing Steel not shown for clarity) 

Begin or End Approach (s hown), Thrie-Beam Guardrail Connection 
Slab or Begin or End (s imi!ar J (When called for in Plans) 

90'-0 11 Maximum Spacing 
Railing on Retaining 
Wo!! 74 Open Joints (see Notes) 

I I 
' 30'-0" Maximum : Spacing Yz V-Grooves (see Notes) 

I 
iate 74 11 Intermed 

Joint (see No tes) 

"B" 

Open, 

:1 See Detail 
for Mortar Plug_ I 

!/z" V-Groove in both 
I 

faces 
' 

and top of Traffic Railing Deck Joint (see Notes) 

1' 
' 

6" Min. 
en 

0 
"01!

0
«' - 0 ."o\1 .. '·.', o.'·' .• ' "01!'

0 0 "ol/',0
_, ·'."o<7' 0

' -"oil'.°.' \:>· 0 
'.''(:,-• '. \)·" v:· . .-·i>_-:-v.·-. t>_. -\] • I>_. -v-· . .-·t>_·-:-·v·· . .-t>. -\] · . .--t>".'-v ·. t>. - o\!

0

-~.'- 0 -·a\J',~.'- 0 -"01! 0 

lo'"'--.B•r-id_g.;.e._D.-_e_c_k....;.'i'--..;..;.....;.._-..;..;.F_r"o-n-t'-F-'a-c-e"-o-f'-B-'a-c-k"w-o-11'-&-'-' ': :~":, ;v.' : pt,: . " 

Approach Slob (Flexible Pavement Approach Slab Begin or End Bridge 
Shown, Rigid Pavement Approach Slab Similar) 

Approach Thrie-Beam Guardrail Transition 
<When called for in Plans)\ 

Approach Slab (Flexible Pavement Approach Slob 
Shown, Rigid Pavement Approach Slob Similar, Typ.J 

Begin or End Approach Slab or Begin 
or End Railing on Retaining Wall 

REFLECTIVE RAILING 
MARKER SPACING 

Distance -

Edge of Travel Lane Spacing !Ft.! 
to Face of Roiling 

( 4' 40' 

4 1 to 8' 80' 

) than 8 1 None Required 

CROSS REFERENCE1 
ELEVATION OF INSIDE FACE OF RAILING 

(Reinforcing Steel not shown for clarity) 
For Section A-A, View B-B and 

Detail "A", see Sheet 2. 

(Railing on Bridge Deck and Approach Slab shown, Railing on Retaining Wall similar) For Detail "B 11
, see Sheet 3. 

TRAFFIC RAILING NOTES=========== 

This roiling hos been structurally evaluated to be equivalent or greater in strength to other safety shape railings 
which hove been crash tested to NCHRP Report 350 TL -4 Criteria. 

CONCRETE AND REINFORCING STEEL See Structures Plans General Notes. 
MARKERS Elevation Markers shall be placed on top of the Traffic Railing at the end bents. On bridges longer 

than 100 ft. one marker shall be placed at each end of the bridge. On bridges 100 ft. or less one marker 
shall be placed at one end of the bridge only. Markers ore to be furnished by the Florido Deportment of 
Transportation and installed by the Contractor. The cost of installing the markers shall be included in the 
Contract Unit Price for the Traffic Roiling. 

GUARDRAIL For Guardrail connection details see Index Nos. 400 and 410. 
SUPERELEVATED BRIDGES At the option of the Contractor the Traffic Railing on superelevated bridges may be 

constructed perpendicular to the roadway surface. If on adjoining roiling is constructed plumb, transition the 
end of the Traffic Roiling from perpendicular to plumb over a minimum distance of 20 1-0 11 The cost of all 
modifications will be at the Contractor's expense. 

PEDESTRIAN AND BICYCLE RAILING See Index Nos. 821 and 822 for Notes, Details and post spacings for 
Traffic Railings with Aluminum Pedestrian /Bicycle Bullet Railings. 

V-GROOVES Construct !/z 11 V-Grooves plumb. Space V-Grooves equally between 14 11 Open Joints 
and/or Deck Joints and at V-Groove locations on Retaining Wal! footings. 

NAME, DATE AND BRIDGE NUMBER The Name and Bridge Number sho!! be placed on the Traffic Railing so as to 
be seen on the driver's right side when approaching the bridge. The Date shall be placed on the driver 1s left 
side when approaching the bridge. The Date shall be the year the bridge is completed. For a widening when 
the existing railing is removed, use both the existing dote and the year of the widening. Black plastic letters 
and figures 3 11 in height may be used, as approved by the Engineer, in lieu of the letters and figures formed 
by %11 V-Grooves. V-Grooves sho!!be formed by preformed letters and figures. 

REFLECTIVE RAILING MARKERS Reflective Roiling Markers shall conform to Section 993 of the Specifications. 
Insta!f markers 6 11 below the top of the Traffic Railing at the spacings shown in the table above. Reflector 
color (white or yellow) shall conform to the color of the near edgeline. 

JOINTS See Plans, Superstructure, Approach Slob and Retaining Walls Sheets for actual dimensions 
and joint orientation. Open Railing Joints at Deck Expansion Joint locations shall match the 
dimensions of the Deck Joint. For treatment of Railings on skewed bridges see Index No. 490. 
Deck Joint at Begin Bridge or End Bridge shown, Deck Joint at [ Pier or Intermediate Bent similar. 
Provide 74 11 Intermediate Open Joints at 

(}) - Substructure supports where superstructure slob is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between midspan and substructure 

supports where span length exceeds 180 ft. 
(4) - At ends of approach stabs when adjacent to retaining walls and at expansion 

joints on retaining wo!! junction slabs. 
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11-6 11 

71/4'' 1074" V-* 

5" 2%" 

c 
~ 

' 0 
l) Q 

::t Where railings of adjacent bridges are to be built bock to back, 
the outside vertical plane of the railing and deck/approach slab 
may coincide along a plane centered l'-6 11 from each gutter 
line. A bond breaker wit! be required. See Structures Plans, 
Superstructure Sheets for Details. 

1'-2" 

1074 11 

Cover (Top) 

Future A 
Overlay 

cS 
·~ 

~ 
"' I 
'" 

spha!t 

~=~ 
t'~ 

'" 

Bars 5P @ B" Sp. 
~ 

.. 
M". ~ ~ 

~ 
~ t:::J "1 

c 
c >----- 3'' Cover ' C) 

~ CJ I 

" " ( "' C<J ::;:: ~ 
Cl- I "1 
'( 

'" Const. Joint .10 ,, I c Required----...........~ c 
.2 

~ G: Bors 5V ' c... © 8 11 Sp.-

iYJ Bors 5S -- "=== 

"" 
-~---

------ ----------
-~= -----------------

----t 
\.Bridge Deck 6" 

SECTION A-A 

0 
h 

'" ~ 

C) 

\_ I . 
._.-Bars 5S ~ 

v (Typ.J 

11/ci" ;/: ~ 
""' 3 11 Cover c 
c 

CJ 
~ 

174" * C<J ~ 
c 

OJ ·- ~ ~ 

~ ~" ~ 

Ii .a 

" "' E 
I - C<J 

6!/z" ~Coping ;/: 

TYPICAL SECTION THRU TRAFFIC RAILING 
(Section thru Bridge Deck shown, Section thru Approach Slob 

and Retaining Walls similar) 

[ W-Beam and Thrie-Beom 
1

,_
8

11 

Guardrail Bolts (Trailing EndJ--1-+-+-~~--

[ Thrie Beam Guardrail 1'-1 f/2 11 

Bolts (Approach End only) --r-r-i-~r-----i 

[ W-Beom or Thrie-Beom 
G uardrai! Bolts <Trailing End) 

[ Thrie Beam Guardrail 
Botts (Approach End only) 

4" 4" 1'-8" 

I I -, 
'1'-1 Yz" 

' Be 

[ Thrie Beam Guardrail 
Bolts (Approach End)--+-

Bars 5P (See 
De tail "A 11 for 
bar spacings) [ W-Beam or Thrie-Beam 

-;::;::;-~-/-c'.J.!:../{l:; Bar s_ss __ r r_yp:J r/h~t=~;:: . _. _. f Guardrail Botts (Trailing End) 

End Bar 5V 
-rt=--'v--(Field CutJ -

5V as 
shown (See Detail 11A 11 

for bar spacings) 
Future Asphalt 
Overlay 

Asphalt 
Overlay 

= = =~ 

"' 
Approach Slab 

VIEW B-B 

Const. Joint Required 

Bors 5S (Field 
Bend as Req'd) 

Edge of Approach 
Stab (Coping) J< 

(Section thru Approach Slab shown, 
Section thru Retaining Walls similar) 

NOTES' 

Begin or End Approach 
Slab or limiting station 
on Retaining Wail "71 I I I 

I 

Sia 
gin or End Approach 
b or limiting station 
Retaining Woll 

Rotate Bars 5V in Railing End Transition to maintain cover. Begin placing 
Railing Bors 5P and 5 V on Approach Stab at the barrier end and proceed 
toward Begin or End Bridge to ensure placement of guardrail bolt holes. 

Bars 55 Field Bend to 

(8ottomJ1===C:::::-~L.-+-~m""-01~n~t~a1~n_':c~a~v~e~r __ -l-.l\ 
Approach Slab 

~ 
Field Cut End Bar 5V 

"' ·' 

Coping\ 
Rotate Bar 5P I 

2
11 ± as sh?w?"'' 

Bars ---------- - -i- ~-ii 
5P 
(Typ.J " • 

' 

Bars 5S-~ 

r 
Approach Slab/ A 

i-

on 

' -.,----- .. 
0J 
I 

''===' . 
~ 

' 

"' 

I 
Bars 5V @ 8 11 sp. (mox.J 3" Bors 5P @ 7%" 6% 1117% 11 4" 9%'' 61/ci'( 2% 11 

PLAN - Railing End 
(Showing Bars 5V 

3'-0" 

Transition 
and 5SJ 

8 11 sp. (max.) 
3'-0" 

PLAN - Railing End Transition 
(Showing Bars 5P and 5SJ 

==============DETAIL "A"============== 
(Railing on Approach Slab shown, Railing on Retaining Wall similar) 

NOTE: Omit Railing End Transition and Guardrail if Index 410 Concrete Barrier Wal! is used beyond the Approach Slab or Retaining Wall. 
See Structures Plans, Pion and Elevation Sheet and Roadway Plans. If Railing End Transition is omitted, extend Typical Section to 
end of the Approach Slab or limiting station on Retaining Wall, and space Bars 5P and 5V at 8" (Typ.J 

BJ 
If required, adjustments to the bar spacing for Bars SP and 5V shall be 
made immediately adjacent to Begin or End Bridge. 

CROSS Rff£R£NC£.-
For locations of Section A-A and 
View B-B see Sheet 1. 

-----------------------------------------, 
INSTRUCTIONS TO DESIGNER.- I 
For Bridge Decks up to a maximum thickness of 9 11

, the two Bars 55 placed in the 
Bridge Deck may substitute for the longitudinal deck steel located within the limits 
of Bars 5V, provided that the total area of longitudinal deck steel beneath the railing, 
as required by calculation, is not reduced. Show these bars on the Structures Plans, 
Superstructure Sheets with the deck steel. 

A!!Bors 5P, 5S and 5V as shown are included in the Estimated Traffic Roiling 
Quantities. Do not include Bars 5P, 55 and 5V in the reinforcing bar fists and 
estimated quantities for supporting bridge decks, approach slabs or retaining walls. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I ------------------------------------------
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AL TERNA TE REINFORCING STEEL (WELDED WIRE REINFORCEMENTJ DETAILS CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

Contra~ 
ROADWAY LOW GUTTER HIGH GUTTER BILL OF REINFORCING STEEL 

5!/," CROSS-SLOPE 0A 08 0A 08 MARK SIZE LENGTH 
Bend option ..._ 030_ 7 @ 

"' 45"' V 8" ctrs. 
0/. to 2;: 90° 90° 90° 90° 

~ 

"'" 
Diameter p 5 5'-7" 

c c =7 " c 0 030.7 2/. to 6/. 93° 87° 87° 93° 
~ 0 ·- s 5 As Reqd. 

:g_ g ~ ~ rTyp.J g '.:i ~ CJ ~ " R 6/. to 10/. 96° 84° 84° 96° v 5 5'-1" 
~ " - '* 
~ 

--- - .. I 

"' ~ 5: cc 
"" 

0A and 08 shall be 90° if Contractor elects to place 

' I 
::;:: c... I"_! +1 railing perpendicular to the deck and approach slabs. 

~ ~~ 
R 

~[~oA~:c 
Length as Required 

" I ' 
~ I 

"'" 
. 

674" 0': ~ ~ ~ ' ~ 

Ci 01 0 

"' 
~ U] Longitudinal 030. 7 I I - ~ "' "" 

W1f-e or #5 Bar 

"'" 
c I ~/ BAR 5S 030.7 !Typ.J- c 
~ 

"" 
may be tied 3" 

~ 
8- Option 1 2" 6" 2" End Transition 

030.7 " g Field Cut Line 
8 11 ctrs.- Option 2 174 11 5" 3!/," 

!See Note 2! u: \Contractor's option 
(Option 3J (2"J (4!/, ') !3!/z ") 

10 11 LJ Portion of Bar 5V 
0 , 450 to be used ~ 

~ Wire Reinforcement (WWRJ Piece No. 1 Welded 
r 

10%" 
Field Cut & r 

U] 

'* 
Discord ~1 1 

'* ' I 
0 I I 

Welded Wire Reinforcement (WWRJ ' > 

"" "" 
r 

"" 0 r 
Piece No. 2 

3u Cover 
(.) r , 

~c 
I 

/ " 54°30' I 
030. 7 (Extend or I 
Lop Splice each 8" 2'-0" Min. Lap . ' 08'). 08}, p I 

longitudinal wire) ~ lrryp )I , Welded Wire t-.0A I 

Reinforcement ' ''--
\ 

'\ I • Piece No. 2 ----.... I ~ lJ -1 5301 ( 
--... 

I\ 
' 

'- I 3" Cover 
t-- -030. 7 

r STIRRUP BAR 5P STIRRUP BAR 5V END STIRRUP BAR 5V 
030.7 l 030. 7 _, ~---- To Be Field Cut 

SPLICE DETAIL ,_ ____ ,_ ____ 
=" 6" Min. Wne Required per ,_ ____ ,_ ____ 

(Between WWR Sections) Embed. REINFORCING STEEL NOT£Sc Railing End Transition) e " • 
\ Wefded W1ie 

1. A!! bar dimensions in the bending diagrams are out to out. 
Reinforcement 2. The 9 11 and the 2'-4" vertical dimensions shown for Bar 5V ore based on a bridge deck 

Piece No. 1 without a raised sidewalk. If a raised sidewalk is to be provided, increase these dimensions 
WELDED WIRE REINFORCEMENT NOT£Sc to achieve a 6 11 minimum embedment into the bridge deck. See Structures Plans, 

Superstructure and Approach Slab Sheets. 
1. At the option of the Contractor Welded W1f-e Reinforcement (WWRJ may be utilized in lieu of al/Bors 5P, 3. The reinforcement for the railing on a retaining wall sha!f be the same as de tailed above 

55 and 5V. Welded W1/-e Reinforcement shall conform to ASTM A497. for a 8" deck with (/JA = 08 = 90° 
2. Welded W1/-e Reinforcement at Railing End Transition shall be field bent inward as required (Pieces 1 4. Al! reinforcing steel at the open joints shall have a 2 11 minimum cover. 

& 2) to maintain cover. The vertical wires (030. 7) in Piece 1 shall be cut as shown and the gutter 5. Bars 5S may be continuous or spliced at the construction joints. Bar splices for Bars 5S 
side portion bent inward as required to allow placement. shall be a minimum of 2'-0". 

~ ~~i 
NOT£c 

0 0 v 17 '' 0 o_o_v.o\J At Intermediate Open Joints, plug the lower ~ 0 ESTIMATED TRAFFIC RAILING 
Mortar 3 11 portion of the open joint by filling it , ~v0 f v, ·_ 0 ?·- -0 

QUANTITIES Plug with mortar in accordance with Section 400 
45°V v45° of the Specifications. ITEM UNIT QUANTITY w-------- Paint Recessed Concrete CY/LF 0.104 

' Surfaces Block 
Reinforcing Steel L8/LF 27.12 

SECTION THRU RECESSED (The above quantities are based on a 2/. deck 

DETAIL "B" - SECTION "V" GROOVE TO FORM INSCRIBED cross slope; railing on low side of deck.) 

AT INTERMEDIATE OPEN JOINT LETTERS AND FIGURES 

@ 
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For Railing End Transition see Detail 11A 11 

(Typical except as noted below) 

74" Intermediate Open 

Joint (see No tesJ 

Deck~ -i----Bridge 
~ 

top 
of Traffic Railing (Equally spaced 

Deck Joint (see Notes) 

' ' 
' ' 
I I 
I I Approach Slab~ 
I I For Railing End Transition see Detail "A" 
I I noted below) B 

( f/2" V-Groove 1n both faces and 

Al A] (Typical except as 
between open joints) I I 

--1-- -- -- ~ .j ~~ f . - - ---- I 
-

: I / - - - - --I I - - - - - - - -

D 
' ' 

__ _,f- ~--- -- -- - -
' - --- --

.../ I I 
I ! 

I I I I I 
' - ' -1 __ - - - -- l1 \ : I -- -----

I I - - - l ----- - - - --- - - - - - ~ J ~ - - - - - - -~ -!] I I -!] '- Approach Thrie-Beam G-:i~~dro1~-~Approach Slab ·' Bridge De ck ---------....., I I Approach Slab~ 
I I 

' ' 

Trailing End W-Beam Guardrail Connection 
(shown), Thrie-Beom Guardrail Connection 
(similar) (When co/led for in Plans) 

PLAN (Reinforcing Steel not shown for clarity) 

Begin or End 
Approach Slab 

14" Intermediate Open! 

Joint (see Notes) 

See Detail "B" 
for Mortar Plug 

90'-0" Maximum 

30'-0" Maximum 

f/2 11 V-Groove in both faces and 
of Traffic Roiling (Equally spaced 
between open joints) 

top 

Spacing 14 11 Open Joints 

; Spacing Y:/ 1 V-Grooves 

I 

:1 

I 

Deck Joint (see Notes) 

Approach Thrie-Beom Guardrail 
Transition on Approach Slob shown, 
(When ca/led for in Plans) 

(When called for in Plans, Typ.J 

Begin or End 
Approach Slab 

REFLECTIVE RAILING 
MARKER SPACING 

Distance -
Edge of Travel Lane Spacing (Ft.) 

to Face of Railing 

< 4' 40' 

4 1 to 8 1 80' 

) than 8 1 None Required 

B 

=============-- I 
-;J '') 

======================================================================================+ 
= = = == == == = = = == == == = = = = = == == = = = = = == =='== = ~ = = == == = = = = = == == == = = = == == == = = = = = == == = = = = = == == ~ = = ~ =- --- 'j --- -

<l <l 

: c) 'f:~= =~~~~~~~~~~~~=-

= ===== = = = = =4 == == = = ======= = = = = ===== = = = = ======= = = == ===='< 
-----------'-
== == == == = = =c == == == = == == == == = == == == == == = == == == == = == == =i= = =i= == == == == = == == == == = == == == == == = == == == == = == == =-" = = -"= = 

' ' ' -=================================================================================+ 

0 ' . ·. , ' 0 ' ,' , ' 
, , ' 

0 , ' 
0 , ' 

. 
- r· - '-• 
". v. l>_ v, v. ". v. ,,_ ·v. l>_ v. )> \,:o; ··o '•_' 1).-ol'._ '._. _o?'·-ov' o • \) • 0 \) •• 

0 I'.. ·-· 

Bridge Deck~ 
Approach Slab 

Front Face of Back wall & 
Begin or End Bridge 

~v. · -:-.'!>_·: ~v. · -. ,:r>.· -.v. · .... '!>_-: -v. _v.' .. "· 

ELEVATION 
(Reinforcing Steel not shown for clarity) 

TRAFFIC RAILING NOTES=========== 

This roiling hos been structurally evaluated to be equivalent or greater in strength to other 
safety shape railings which hove been crash tested to NCHRP Report 350 TL -4 criteria. 

CONCRETE AND REINFORCING STEEL : See Structures Plans, General Notes. 
GUARDRAIL : For Guardrail connection details see Index No. 400. 
SUPERELEVATED BRIDGES At the option of the Contractor the Traffic Railing on 

superelevated bridges may be constructed perpendicular to the roadway surface. 
The cost of all modifications will be at the Contractor 1s expense. 

REFLECTIVE RAILING MARKERS Reflective Railing Markers shall conform to Section 993 of 
the Specifications. Install markers 6" below the top of the Traffic Railing at the spacings 
shown in the table above. Reflector color (white or yellow) shall conform to the color 
of the near edgeline. 

JOINTS See Plans, Superstructure, Approach Slab and Retaining Walls Sheets for actual dimensions 
and joint orientation. Open Roiling Joints at Deck Expansion Joint locations shall match the 
dimensions of the Deck Joint. For treatment of Railings on skewed bridges see Index No. 490. 
Deck Joint at Begin Bridge or End Bridge shown, Deck Joint at rf_ Pier or Intermediate Bent similar. 
Provide 14" Intermediate Open Joints at 

(J) - Substructure supports where superstructure slab is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between midspan and substructure 

supports where span length exceeds 180 ft. 

2008 FOOT Design Standards 
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s 
·~ 

~ 
<n 
I 

"" Future Asphalt 
Overlay 

2'-0" 

5" 

Bors 5R @ J'-0 11 Sp. 

% c 
~ 

' CJ 

Ci "' .cc I 
Q 

"" 
~ 

" ~ 
'-. 

.2 
~ 
le 

~ 
~ 

a 
:)'. 
R 

I 
~ 

°' 

Bors c.. 1'-0" 

"1 

SECTION A-A 
TYPICAL SECTION THRU TRAFFIC RAILING 
(SECTION THRU BRIDGE DECK SHOWN -

SECTION THRU APPROACH SLAB SIMILAR) 

Ii_ W-Beam and Thrie-Beam 
4" 4" 1'-8" 

Ii_ W-Beam and Thrie-Beam 
Guardrail Bolts (Trailing End) 

I 

If Thrie-Beom Guardrail I I-; 
1'-1 Yz" 

Guardrail Bolts (Trailing End) 

If Thrie-Beom Guardrail 
Bolts (Approach End only) 

I I I l 
' 

Bolts (Approach End only) 

4" 4" 1'-8" 

I 
I 

I-; 
1'-1 Yz" 

I I I l 
' 

Bors 5R (See Detail 
11A 11 for bar spacings) 

Ii_ Thrie Beam Guardrail Bolts 

1'-4" 

.----.~~~-~~"""'----t-~---t 

Future 
Asphalt 
Overlay 

% 
s c 

~ 

·~ ~ 

CJ 

~ Ci "' .cc I 
Q 

"" ~ 

<n "' I 
~ 

"" 
'-. 

.2 
~ 
le 

--~ 
--~ 

"' 

3u Cover 

Asphalt 
Overlay 

/Tr~\:=_:\.:.;;:f:~Bars 55- - Guardrail Bolts (Trailing EndJ f 
Ii_ W-Beom or Thrie-Beom 

(Typ.!_ - -

-----

.---!1-+--Field Cut, Shift and Bend Transition 
Bors 5W as shown to maintain cover 
(See Detail 11A 11 for bar spacings) 

Const. Joint Required 

Riding Surface 

C\J -~ - - - :5- - - :::-- - - -:::-- - - -~ - - - :5-

Approach Slab Bors 5S 

VIEW B-B 

NOTE' 

Approach Slob\ 
I, I 

\, 
Al 

I I 
I I 

I 
' 

JBeg 
App 

in or End 
roach Slab 

Approach Slob\ 
I, I I 

\, 
Al 

I I I 
I 

' 

JBeg 
App 

in or End 
roach Slab 

Begin placing Railing Bars 5R and 5 W on Approach Slab at the 
railing end and proceed toward Begin or End Bridge to ensure 
placement of guardrail bolt holes. If required, adjustments to the 
bar spacing for Bors 5R and 5W shall be made immediately 
adjacent to Begin or End Bridge.Shift and rotate Bars 5R and 5W 
as required to maintain cover in Railing End Transition. 

Omit Railing End Transition and Guardrail if Index 410 Concrete Barrier 
Woll is used beyond the Approach Slob. See Structures Plans, Pion 
and Elevation Sheet and Roadway Plans. If Railing End Transition 1s 

omitted, extend Typical Section to the end of Approach Slab and 
space Bors 5R and 5W at J'-0 11 (Typ.J 

I I I I 

" '" " I " " ' " 
a ' , I ' 
I Bors 

11: 
' 

"" 5W : 

' ' u ' " " " ' y 
' ' I " 

/ I I 

' ' ' Bors 55 
(Bottom) -

Field Bend as J ~ 
required (Typ.J 3'-0" 

End Transition 

Bors 5W @ J'-0 11 sp. (max.) 4 sp.@ 8 11 = 2 1-8 11 

PLAN - Railing End Transition 
(Showing Bars 5W and 5SJ 

3" 

~ 

~ 
I 
~ 

a 
I 

"" 

~ 

Fi Bars 
5 d and 

eld Cut Transition 
W (in pairs). Ben 
hift as shown to maintain s 

c over. 

. 

I I I I 

Bors 5S\ 
I I I 

' 
\ I 

\ : 
' ' 

' 

I 

"-Bors 5R I \ ' ' 

(Typ.J Bars 55 
' 

~ 
I 3'-0" 

End Transition 
Bars 5R 12 J'-0 11 sp. (mox.J 4 sp. © 8 11 = 2'-8 11 

DETAIL "A" 

PLAN - Railing End Transition 
(Showing Bars 5R and 5SJ 

~ 

~ 
I 
~ 

~ 

2%'' 

~-------------------------------------INSTRUCTIONS TO DESIGNER.-

For Bridge Decks up to a maximum thickness of 9 11
, the three Bors 55 placed 

in the deck may substitute for the longitudinal deck steel located within the 
limits of Bars 5W, provided that the total area of longitudinal deck steel 
beneath the railing, as required by calculation, is not reduced. Show these 
bars on the Structures Plans, Superstructure Sheets with the deck steel. 

All Bars 5R, 55 and 5W as shown are included in the Estimated Traffic Roiling 
Quantities. Do not include Bars 5R, 5S and 5W in the reinforcing bar lists and 
estimated quantities for supporting bridge decks or approach slobs. _____________________________________ _, 
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ALTERNATE REINFORCING STEEL <WELDED WIRE REINFORCEMENTJ DETAILS 

9f/2'' 

3' 3!/z") 

' • 

i 
:::::: 
" 

CC) 

"' I 

030.7 © 

"" 1'-0" ctrs.-

I 

030.7 ~ 
~ 

~ ..__ 

w w 
Welded Wire Reinforcement <WWRJ 

Piece No. 2 

030. 7 <Lap Splice each 
longitudinal wire) 

. 
11 -a I 

!Typ.J 

2'-0" Min. Lap 

I I 

. 

SPLICE DETAIL 
(Between WWR Sections) 

WELDED WIRE REINFORCEMENT NOTES• 

1 '-4!/z" 

1---030. 7 @ 

/ 1'-0" ctrs. 1!/z I 

______ !\ 
\----+ 

030.7 !Typ.J °' 
:-\4JA 

lJ 
Welded Wire Reinforcement <WWRJ 

Piece No. 1 

' 
(Sides) 

< 
,.,,-- ,.__ Welded Wire 

Reinforcement Piece 
No. 2 

_..,! =="-----~ 
F=== F======== ==== 

\Welded Wire Reinforcement 
Piece No. 1 

1. At the option of the Contractor Welded Wire Reinforcement may be utilized in lieu of all Bars 
5R, 5S and 5W. Welded Wire Reinforcement shall conform to ASTM A497. 

2. Welded Wire Reinforcement at Roiling End Transition shall be field bent inward as required <Pieces 
1 & 2) to maintain cover. The top of Piece 1 shall be cut to allow overlap. 

3. Place WWR panels so as to minimize the end overhang of longitudinal wires at Roiling 
Ends and Open Joints. Overhangs greater than 6" are not permitted. 

3" !Typ.J I . \ 

; ...••. ~--!!~':~:~ e2 ............. -+ 
~ 

. 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

NOTE: At Intermediate Open Joints, plug the 
lower 3" portion of the open joint by 
filling it with mortar in accordance with 
Section 400 of the Specifications. 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

ROADWAY ON SLOPE AT CROWN 
CROSS-SLOPE !/JA !/JB !/JA !/JB 

ox to 2;: 90° 90° 90° 90° 

2X to 6X 93° 87° goo 90° 

6X to JOX 96° 84° goo 90° 

$A and l/JB shall be 90° if Contractor elects to place 
railing perpendicular to the deck, and approach slabs. 

3" 3" 

·"---~~~-

,...... Contractor's option 
(Typ. both legs) 

54°30' 

"'l"\._!/J_A -!/JB_~..,,, ~ I~ 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

R 

s 

w 

5 6'-1" 

5 As Reqd. 

5 5'-3" 

Length as Required 

BAR 5S 

Field Bend 
to maintain 1

1 

cover 

Portion of Bar SW 
to be used 

Field Cut & 1
1 

Discard )1 
I 
I 

I 

1 o-i (-1/JA or l/JB 
1 I'. to match 
\ Typ Bars 

kj 
1

------J Op tiona! Splice ~ l 1-4f/2 1~ (see Note 4) 

!Typ.J 

STIRRUP BAR 5R STIRRUP BAR 5W TRANSITION STIRRUP BAR 5W 
To Be Field Cut and Bent 
00 required per Roiling 

End Transition) 
REINFORCING STEEL NOTES• 

1. All bar dimensions in the bending diagrams ore out to out. 
2. All reinforcing steel at the open joints shall have a 2" minimum cover. 
3. Bars 55 may be continuous or spliced at the construction joints. Bar splices for Bars 55 

shall be a minimum of 2'-0" 
4. At the Contractor's option, Bars 5W may be fabricated as a two piece bar with a 1'-2" 

lap splice of the bottom legs. 

ESTIMATED TRAFFIC RAILING 
QUANTITIES 

ITEM UNIT QUANTITY 
Concrete CY/LF 0.120 

Rein forcing Steel LB/LF 23.29 

(The above quantities are based on a crowned 
roadway, with a 2/. cross slope) 
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74 11 Intermediate Open 

Joint (see Notes) 

Coping /Typ.! \ 

t_'.'"_~-~".11-~~~ --- . 

% 11 V-Groove in both faces and 
top of Traffic Railing (Equally 
spaced between open joints) 

Deck Joint 

Edge of Approach Slab (Gaping! -.. 
I I 'I I 

~-tt-------------------------t--t1-'.'"-~°". -~~-'.'1~~-~-'.'"-~-~-~-'.'"-~-~-'.'"-~-~-'.'"-~-~-~-'.'"-~-~-'.'"-~-~-'.'"-~-~-'.'"'.l - - - - i 1- - - - - -
I I 

---- I I I I I 

' 

I 

' "' ----1---·'-,_ l-~~~~--~-""-..... ~~~~~~~~~~~L-~--+ !-~--'"-~--+ . 

l--_._-_-_--_--_-_--_------~~~~~~~-J\-~~~~~~-+'~+'~R-a_i_se_d~S-id_e_w_a_/_k_~_,~~~~~-G-u_t_te-r~/~~::::..~1~~"-~~~~i__.~::::..~_l"----+~+f------~-'~:-'_~_:_~_~_~_s_1_a_e_w_;_~_-~_--_-_--_-_--_--_-~----_--_-_--_-~~-------_--_-_________ j:_~ __ -_:_::+J_:_:-_:_::_::_:_::_:_::~-.:_:_::_:_-:_:_:: __ :_:_::_:_::_::_:_-:_"_-J_-~__.::~ 1 
Guardrail (When called for in Plans)______/' 

PLAN 

Trailing End, W-Beom 
(shown), Thrie-Beam 
(similar) (When called 

Guardrail Connection 
Guardrail Connection 
for in Plans) 

(Reinforcing Steel not shown for clarity) 

Begin or End Approach 
Slab or Begin or End 
Railing on Retaining 
Waf! 

74" Intermediate Open 

Joint (see Notes) 

I 

' 

I 

See Detail 11A 11 for Mortar Plug 

1=- -----------------to :::0:0:0::::0000:\ O: 

1
0-0 ,, ,, 

============ ===~~, u) 
='=-'=-'=-'=-'=-'=-'=-'=-'=-'=-'=-'=-

Raised 

F==• 
I 
I 
I 
I 
I 

==== l====ty 

Side;wa!k -~ ~ \ 
• +-\...,_.,.... ........ ~'-\-+ 

J._~ __/ 

90'-0 11 Maximum 

30'-0" Maximum 

0 11 V-Groove in both faces and 
top of Traffic Roiling (Equally 
spaced between open joints) 

Spacing 14 Open Joint 

I 

: Spacing Y2 V-Groove 

I 

Deck Joint (see Notes) 

6" Min. 

REFLECTIVE RAILING 
MARKER SPACING 

Distance -
Edge of Travel Lone 
to Face of Railing 

< 4' 

4 1 to 8' 

> than 8 1 

Spacing (Ft.J 

40' 

80' 

None Required 

Begin or End Approach Slab or Begin 
or End Railing on Retaining Waif-----~ 

Approach Thrie-Beam Guardrail Transition on 
Approach Slob shown, Retaining Woll similar 
<When called for in Plans)-

'~.-'_:~-'.: ;~.~·~.-i Q ~:1 r.~·
0

• ·--~~ :~:-~~~ .. -v. :~:~·~:'re>-:~:-~_~ .. --~-:~:-~~~ .. -v- :~:~'~:'--~- :~:-~·~:'. 

Bridge Deck _____/ 

Approach Slab 

Front Face of Bockwall& ____ 
Begin or End Bridge ------

ELEVATION OF INSIDE FACE OF RAILING 
(Reinforcing Steel not shown for clarity) 

CROSS R£F£R£NC£c 
For Section A-A, Detail 11A ', View B-B and 
View C-C, see Sheet 2. 

=========TRAFFIC RAILING NOTES========= 
This railing has been structurally evaluated to be equiva!ent or greater in strength to other safety shape 

railings which have been crash tested to NCHRP Report 350 TL -4 Criteria. 

CONCRETE AND REINFORCING STEEL See Structures Plans, General Notes. 
MARKERS Elevation Markers shall be p!aced on top of the Traffic Railing at the end bents. On bridges 

longer than 100 ft. one marker shall be placed at each end of the bridge. On bridges 100 ft. or less 
one marker shall be placed at one end of the bridge only. Markers are to be furnished by the Florida 
Department of Transportation and installed by the Contractor. The cost of installing the markers shall 
be included in the Contract Unit Price for the Traffic Railing. 

GUARDRAIL For Guardrail connection details, see Index No. 400. 
RAILINGS ON RETAINING WALLS If the Traffic Roiling is to be provided on a retaining wa!!, the railing 

section will be the same as shown on Index No. 422, Sheet 2. All other details such as the guardrail 
transition attachment, the maximum spacing of the 74 11 open joints and !/2 11 V-Groove sha!lapp!y. 

REFLECTIVE RAILING MARKERS Reflective Railing Markers sha!!conform to Section 993 of the Specifications. 
Install markers 6 11 below the top of the Traffic Railing at the spacings shown in the table above. Reflector 
color (white or yellow) shall conform to the color of the near edgeline. 

V-GROOVES Construct !/z 11 V-Grooves plumb and provide at 30 1-0 11 maximum intervals as shown. Space 
V-Grooves equally between }4 11 Open Joints and/or Deck Joints and at V-Groove locations on Retaining 
Wai! footings. 

NAME, DA TE, AND BRIDGE NUMBER The Name and Bridge Number shaf! be placed on the Traffic Railing so 
as to be seen on the driver's right side when approaching the bridge. The Date shat! be placed on the 
driver 1s left side when approaching the bridge. The Date shall be the year the bridge is completed. 
For o widening when the existing railing is removed, use both the existing date and the year of the 
widening. Black plastic letters and figures 3 11 in height may be used, as approved by the Engineer, in 
lieu of the letters and figures formed by %11 V-Grooves. V-Grooves shall be formed by preformed 
fetters and figures. 

JOINTS See Plans, Superstructure, Approach Slab and Retaining Walls Sheets for actual dimensions and 
joint orientation. Open Roiling Joints at Deck Expansion Joint locations shot! match the dimensions of the 
Deck Joint. For treatment of Railings on skewed bridges see Index No. 490. Deck Joint at Begin Bridge 
or End Bridge shown, Deck Joint at ([_ Pier or Intermediate Bent similar. 
Provide 74 11 Intermediate Open Joints at 

(JJ - Substructure supports where superstructure slab is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between midspan and substructure 

supports where span length exceeds 180 ft. 
(4) - At ends of approach slabs when adjacent to Retaining Walls and at expansion 

joints on Retaining Wal! junction slabs. 

.d 
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2 11 Cover (Top) 

"' "' I 
I 

"" "' 3" Cover 

0 
(Sides) 

~ 

" 
bi-
"' 

Raised .02 Ft/Ft 
Side walk --,.J __ .L:;;.;;;;::;;;;;::~ 

============= 

J'-3" 

11 
•• LL. 

" 

Bors 5X @ 11-0" sp. (max.) 
(Alternate with Bors 5TJ 

2" 

Bors 5S (Typ.J 

Bars 5T @ J'-0 11 sp. (max.) 
(Alternate with Bars 5XJ 

211 
c 
0 "" -§ u 

0 

Const. 0 C) 

-a 
Joint ~ 2 

.s 

~ 

[ Thrie Beam Guardrail 
Bolts (Approach End) 

2 11 Cover (Top) 

'> 

'D Bors 5S (Field 
I C) 

"" 
~ 'D Bend as 

" I Req'd.! (Typ.! 
,;} "' 4" 

'" ~ 
C) Bars 
~ 

.02 

J'-3" 
Transition Bars 5X (Field Cut and Lap 
Splice for Roiling End Transition, Shift and 
Rotate as Required to Maintain Cover) 

[ W-Beam or 
hrie-Beam Guardrail 

3~' ~v~r_!!_~r~~J- alts (Trailing End) 

5 11 Cover (Bors 5TJ 
--------

--------

, __ ,__ Transition Bars 5T (Field Cut 
and Lap Splice for Railing End 
Transition, Shift and Rotate as 
Required to Maintain Cover) 

-a 

c 6i 
lli 

Q -§ Q 

0 
'( 

-a 
2 ~ .s 

~ 

"' Standard 180° Hook Top 
Steel in Approach Slab 

Coping 

"' 
:::1 

- '-"~------""-'- Approach Slab 
Edge of Approach 
Slob (Coping) 

Bridge 
Deck 

8" + 

5S 

1'-2" 

SECTION A-A 

Standard 180° Hook 
Top Steelin Deck 
(Rotate bars to 
maintain cover) 

TYPICAL SECTION THRU TRAFFIC RAILING 
SECTION THRU BRIDGE DECK SHOWN 

6'-8" 

[ W-Beam or 
Thrie-Beam Guardrail 

4" 
1'-8" 

VIEW 8-8 
(End View of Traffic Railing, Approach Slab shown, 

Retaining Wall Junction Slab similar J 

B It (T ·;· c d! c-----t- r- Thrie Beam Guardrail o s ra11ng Ln ~ ; '1,_11/
2

• ~ 
I II /::. Bolts (Approach End only) 

Bars 5X @ 1'-0 11 sp. (max.J I I 11 11 9" 6Yz 11 

CROSS REFERENCE• 

NOTES• 
Begin placing Roiling Bors 5T and 5X on Approach Slab 
at the railing end and proceed toward Begin or End Bridge 
to ensure placement of guardrail bolt holes. If required, 
adjustments to the bar spacing for Bars 5T and 5X shall be 
made immediately adjacent to Begin or End Bridge. Shift 
and rotate Bars 5T and 5X as required to maintain cover 
in Railing End Transition. 

Omit Railing Taper, End Transition and Guardrail if Concrete 
Barrier Wall is used beyond the Approach Slab or Retaining 
Wall. See Structures Plans, Pion and Elevation Sheet and 
Roadway Plans. If Taper and Railing End Transition is omitted, 
extend Typical Section to end of the Approach Slab or limiting 
station on Retaining Wall, and space Bars 5T and 5X at 1'-0" (Typ.! 

Field Bend 
Bars SS as 

Required~~=-=-=-l~f~S~E~i~~m-:_i __ :::-+ 

co _, 

"' 
Bars 55 (Typ.! -<CC.W---" 

Transition Bars 5X 
Field Cut & Lap 
Splice {2'-2 11 min.) 

11rl-111-....m.--m1--+lf--lll-~~Hlt--lll-tll--IH-CHll--ill 

' .. ·. .'·: .V , .. .:.';>_.· .Y,,''p.: :\J.' ::'P_·: ·."1 •. :·';>_-: 

Raised Side walk 

Transition Bars 5T 
Field Cut, Lop Splice 
(2'-2 11 min.) 

Approach Slab 

3'-0 11 Taper B I 
-~---

VIEW C-C 
RAILING END TRANSITION 

(Guardrail Not Shown For Clarity) 

For location of Section A-A, Detail "A 11 

and View B-B, see Sheet 1. 

For Bridge Decks up to a maximum thickness of 9 11
, the two 

Bors 5S placed in the Bridge Deck may substitute for the 
longitudinal deck stee//ocated within the limits of Bars 5T, 
provided that the total area of longitudinal steel beneath the 
railing as required by calculation is not reduced. Show these 
bars on the Structures Plans, Superstructure Sheets with the 
deck steel. 

Al/Bars 5S, ST and 5X as shown are included in the Estimated 
Traffic Roiling Quantities. Do not include Bars 5S, 5T and 5X in 
the reinforcing bar lists and estimated quantities for supporting 
bridge decks, approach slabs or retaining walls. 
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CONVENTIONAL REINFORCING 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

s 5 As Reqd. 

T 5 10"-8" 

/ 5 6"-9" 

Length as Required 

BAR 5S 

0 -

- Co "5 ~ 
u c 

" 0 ' 

~ 8 

I 

~er~, 
I I I 
~ I I 

I 

~ c 

-~i I I r~~;d& ~ 
o, t: PY Discord~ i 

_L_ - - _ _/ -

STEEL BENDING DIAGRAMS 

ROADWAY l/!A 

CROSS-SLOPE LOW GUTTER 

0/ to 2/. 90° 

2/. to 6/ 87° 

6/ to 10/ 84 ° 

L_ ___ _, 

HIGH GUTTER 

n 

90° 

83° 

96° 

Field 
Cut & 

~(---.., 

"J I I 
I 
~ 

-

STIRRUP BAR 5T 

TRANSITION STIRRUP BARS 5T 
To Be Fiefd Cut (7 of each required 

per Railing End Transition) 
STIRRUP BAR 5X 

TRANSITION STIRRUP BARS 5X 
To Be Field Cut (7 of each required 

per Roiling End Transition) 

REINFORCING STEEL NOTES• 

1. All bar dimensions in the bending diagrams ore out to out. 
2. The 4'-614 11 vertical dimension shown for Bors 5T and 5X is based on a bridge deck with a 

6 11 thick x 6 1 wide raised sidewalk at !ow side of deck, 2/. deck cross slope and a counter 2/. 
raised sidewalk cross slope. If the raised sidewalk thickness, width or cross slope vary from the 
above amounts, adjust this dimension accordingly to achieve a 6 11 minimum embedment into the bridge 
deck. See Structures Plans, Superstructure and Approach Slab Sheets. 

3. The reinforcement for the railing on a retaining wall shall be the same as detailed above with 
l/!A ~ 90°. 

4. All reinforcing steef at the open joints shof! hove o 2 11 minimum cover. 
5. Bars 55 may be continuous or spliced at the construction joints. Bar splices for Bars 55 shall be 

a minimum of 2'-2". 
6. The Contractor may utilize Welded Wire Reinforcement when approved by the Engineer. Welded Wire 

Reinforcement shaft conform to A5TM A497. 

;-Mortar Plug 

;,, ~ ~~---0\--~-~ __ l 
1-k· 

-

DETAIL "A" - SECTION 
AT INTERMEDIATE OPEN JOINT 

NOTE• 
At Intermediate Open Joints, the lower 3 11 portion of 
the open joint shall be plugged by filling it with mortar 
in accordance with Section 400 of the Specifications. 

l. v I o v t--1 
45~---t 
)V l_PJ;::essed 

Surfaces Black 

SECTION THRU RECESSED "V" GROOVE 
TO FORM INSCRIBED LETTERS AND FIGURES 

ESTIMATED TRAFFIC RAILING 
QUANTITIES 

ITEM UNIT QUANTITY 
Concrete CY/LF 0.145 

Reinforcing Steel LB/LF 30.68 

(The above quantities are based on a 6" thick x 6 1 

wide raised sidewalk at low side of deck, 2/. deck 
cross slope and counter 2/. sidewalk cross slope) 
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74" Intermediate Open Deck Joint 

(

For Railing End Transition see Railing 
End Detoif (Typical except as noted) Joint (see Notes) 

Coping <Typ.! 

f/2 11 V-Groo ve in 
both faces and top ~ 
of Traffic Roiling A I 

(see Notes) 

Edge of Approach Slab (Coping) 

For Railing End Transition see Railing End Detail ~ 
(Typical except as noted) B I 

~Raised Sidewalk 
Gutter 

- - - - - -'- -- -'- -- - --

PLAN 
Begin or End Approach 
Slab or Begin or End 
Railing on Retaining 
Wal! 

Trailing End, W-Beam 
(shown), Thrie-Beam 
(similar J (When called 

Guardrail Connection 
Guardrail Connection 
for in Plans) 

(Rails, Posts and Reinforcing Steel not shown for clarity) REFLECTIVE RAILING 
MARKER SPACING Begin or End Approach Slob 

or Begin or End Roiling on 
Retaining Wall 

1 1-9 11 (Max.J 

J'-0" 
<Min.J 

(Typical at all Joints) 
Post 118 11 Bicycle I 

.. 1'-8" 1'-8" Ra1(1ng or Post 
11

C
11 

1-------'~----j 

~;::~s10ng . (Min ) 
1 

: : :::: : : :J-L-~ :::::: : r-:::: : : ;:::; 

(Min.J 

I I I I 

90'-0 11 Maximum 

30 1-0 11 Maximum 

8'-0" Maximum 

-------1.. t 
-------1 t 

-------L C ------------r-,rT 

------1 t 

Spacing 74 11 Open Joint 

Spacing f/2 11 V-Groove 

1'-8" 1'-8" 

(Min. J (Min.J 

---, ------+-
' ' ----~--~~~~,~- -- ~~----,. 

Distance -
Edge of Travel Lone 
to Face of Railing 

( 4' 

4 1 to 8 1 

Pedestrian Roil 

Spacing (Ft.J 

40' 

80' 

See Detail 11A 11 

for Mortar Plug 
Front Face of Back wall & 

Approach Slab (Flexible 
Pavement Approach Slab 
Shown, Rigid Pavement 
Approach Slab Similar) 

Begin or End Bridge---~ r.,,...;.......:,,..;' Approach Slab (Flexible Pavement Approach Slab 
Shown, Rigid Pavement Approach Slab Similar) 

Begin or End 
Approach Slab 

ELEVATION OF INSIDE FACE OF RAILING 
(Reinforcing Steel not shown for clarity) 3'-0" 

========= TRAFFIC RAILING NOTES========= Taper 

This railing has been structurally evaluated to be equivalent or greater in strength to other safety shape 
railings which hove been crash tested to NCHRP Report 350 TL -4 Criteria. 

CONCREJE AND REINFORCING STEEL See Structures Plans, General Notes. 
MARKERS Elevation Markers shall be placed on top of the Traffic Railing at the end bents. On bridges 

longer than 100 ft. one marker shall be placed at each end of the bridge. On bridges 100 ft. or less 
one marker shall be placed at one end of the bridge only. Markers ore to be furnished by the Florida 
Department of Transportation and installed by the Contractor. The cost of installing the markers shall 
be included in the Contract Unit Price for the Traffic Railing. 

GUARDRAIL For Guardrail connection details, see Index No. 400. 
PEDESTRIAN AND BICYCLE RAILING DETAILS See Index No. 822 for Post, Roi/and Roi/Expansion Joint 

fabrication and installation Details and Notes. 
V-GROOVES Construct f/2 11 V-Grooves plumb. Space V-Grooves equally between 74 11 Open Joints 

and/or Deck Joints and at V-Groove locations on Retaining Wall footings. 
REFLECTIVE RAILING MARKERS Reflective Railing Markers shall conform to Section 993 of the Specifications. 

Install markers 6 11 below the top of the Traffic Railing at the spacings shown in the table above. Reflector 
color (white or yellow) shall conform to the color of the near edgeline. 

RAILINGS ON RETAINING WALLS If the Traffic Railing is to be provided on a retaining wall, the railing section will be the 
same as shown on Sheet 2. Al/other details such as the guardrail transition attachment, the maximum spacing of the 
74 11 open joints and f/2 11 V-Groove shat/apply. 

NAME, DATE, AND BRIDGE NUMBER The Name and Bridge Number shall be placed on the Traffic Railing so as to be seen on 
the driver's right side when approaching the bridge. The Date shall be placed on the driver's left side when approaching the 
bridge. The Date shall be the year the bridge is completed. For a widening when the existing railing is removed, use both 
the existing date and the year of the widening. Black plastic letters and figures 3 11 in height may be used, as approved by 
the Engineer, in lieu of the letters and figures formed by %11 V-Grooves. V-Grooves shall be formed by preformed 
letters and figures. 

OPEN JOINTS See Structures Plans, Superstructure, Approach Slab Sheets and Retaining Wal!s for actual dimensions and joint 
orientation. Open Railing Joints at Deck Expansion Joint locations shall match the dimensions of the Deck Joint. For treatment 
of Railings on skewed bridges see Index No. 490. Deck Joint at Begin or End Bridg Shown. Deck Joint at f[_ Pier or Intermediate 
Bent Similar. 
Provide 74" Intermediate Open Joints shall be provided at 

(1) - Substructure supports where superstructure slab is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between midspan and 

substructure supports where span length exceeds 180 ft. 
(4) - At ends of approach slabs when adjacent to retaining walls and at expansion 

joints on retaining wall junction slabs. 
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Q, 

~ 
D 
0: Q, 
ili ~ 0 D 

G' 0: 

@ D 

~ 
"' 

~ 
ili 

I 0 - ili 

'* !le 

CD 
I 

"' 

Additional Roil required 
for Bicycle Facility 

Pedestrian Rail 

2" 

OJ 
I 

"' -
I ~ 

"" 
C) 
~ 

3" Cover 

" 
c5} 

(Sides) 

"" .02 Ft/Ft 

!'-!" 

----================ 

Raised 
Sidewalk 

Bridge 
Deck 

Bars 55 

8 11 + 1'-0 11 

SECTION A-A 

Post 118 11 Bicycle 
Roiling 

Post 11C 11 Pedestrian 
Roiling 

Bars 5X 1£ J'-0 11 Sp. 
(max.) (Alternate with 
Bars 5TJ 

Bars 5T @ 1'-0 11 sp. (max.) 
(Alternate with Bars 5XJ 

211 
~ 
© -" 
,§ c 

" " Cl 
Const. "' 2 Joint c§ .s 

Coping 
~ 
"' 

Standard Hook Top 
Steel in Deck (Ro tote 
to maintain cover) 

[ W-Beam or 
Thrie-Beom Guardrail 

4" 

TYPICAL SECTION THRU TRAFFIC RAILING 
SECTION THRU BRIDGE DECK SHOWN Bolts /Trwling end! --m 

Q, 

~ 
D 
0: Q, 

" ~ 0 Q 

G' 0: 

@ D 

~ 
"' 

~ 

" I 0 

'" 
ili 

!le "' I 
"" CD 

I 

"' 

1 '-1" 
Additional Roil required 
for Bicycle Facility 

Pedestrian Roil 

2 11 Cover (Top) 

OJT----------tc--t~ 

_, 
~ [ Thrie-Beom 

Guardrail Bolts 

4 11 Toper 

.02 Ft/Ft 

Past 11B 11 Bicycle 
Roiling 

Post 11C 11 Pedestrian 
Roiling 

Bors 5X @ 1'-0" sp. 
(max.) (Alternate with 
Bors 5TJ 

[ W-Beom or 

~
Thne-Beam Guardrail 
Bolts (Tro1!1ng End) 

2" ~ \ 1£ Thne-Beam IJlc=--l~_t-_=_ _ _ _ 1 Guordro1!Bolts 
(Approach End) 

Bors 5S (Field Bend as 
RequiredJ(Typ.J 

Bors 5T @ J'-0" sp. (max.) 
(Alternate with Bors 5XJ 

211 

" ili -" 
,§ c 

© 

======================== " 
Cl 

Const. "' 2 

J'-8" 

--~t-r.£ Thrie-Beam Guardrail 
'! '-11/2" 

12 Bolts <Approach End only) 

Raised 
Sidewalk 

Joint c§ .s 

Bridge 
Deck 

311 ± 

Bors 5S 

J'-011 

VIEW B-B 
APPROACH SLAB END VIEW 

OF TRAFFIC RAILING 

~ 
CD 

Standard Hook Top 
Steel in Deck (Rotate 
to maintain cover) 

Edge of Approach 
Slob (Coping) 

Bars 5T & 5X 2 @ 6 11 2 @ 2Yz 11 Spacing Bars 5 T CROSS REFERENCE' 

NOTES' 
Omit Roiling End Taper and Guardrail if Concrete Barrier 
Wal( is used beyond the Approach Slob. See Structures 
Plans, Plan and Elevation Sheet and Roadway Plans. If 
Railing End Taper is omitted, extend Typical Section to 
the end of the Approach Slob.Begin placing Roiling Bors 5T 
and 5X on Approach Slob at the roiling end and proceed 
toward Begin or End Bridge to ensure placement of guardrail 
bolt holes. If required, adjustments to the bar spacing for 
Bars ST and SX shallbe made immediately adjacent to 
Begin or End Bridge. Shift and rotate Bors 5T and SX on 
Approach Slab in end taper section as required to maintain 
cover. 

Alternating at 6" 

Bors 55 
/Typ.! 

5 I 

I I 

"·~ 0 • 0 fl < 

V'_ .-:·_ 

Slab 

RAILING END DETAIL 

& Bors 5X For location of Section A-A and View B-B 
see Sheet 1. 

NOTE: For Post 11B 11
, Post "C 11 and Roil Details, 

see Index No. 822. 

rm~R~n~STOOCSJ~E~--------------------------

For Bridge Decks up to a maximum thickness of 9 11
, the two Bars 5S placed in the 

Bridge Deck may substitute for the longitudinal deck steel located within the limits 
of Bars ST, provided that the total area of longitudinal steel beneath the railing, 
as required by calculation, is not reduced. Show these bars on the Structures 
Plans, Superstructure Sheets with the deck steel. 

Al/Bors 5S, 5T and 5X as shown ore included in the Estimated Traffic Roiling 
Quantities. Do not include Bors 5S, 5T and 5X in the reinforcing bar lists and 
estimated quantities for supporting bridge decks, approach slobs or retaining 
walls. 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL ROADWAY lfJA 

MARK SIZE LENGTH 
CROSS-SLOPE LOW GUTTER 

s 5 As Reqd. 
0/. to 2/. 90° 

T 5 9'-0" 2/. to 6/. 87° 

/. 5 5'-10" 6/. to 10/. 84° 

11" 

STIRRUP BAR 5 T STIRRUP BAR 5X 

REINFORCING STEEL NOT£Sc 

1. All bar dimensions in the bending diagrams ore out to out. 
2. The 3'-874" vertical dimensions shown for Bars 5T and 5X are based on a bridge deck with a 

6" thick x 6' wide raised sidewalk at low side of deck, 2/. deck cross slope and a counter 27. 
raised sidewalk cross slope. If the raised sidewalk thickness, width or cross slopes vary from the 
above amounts, adjust these vertical dimensions accordingly to achieve a 6 11 minimum embedment into 
the bridge deck. 

3. The reinforcement for the railing on a Retaining Woll shall be the some as detailed with !JJA = 90°. 
4. All reinforcing steel at the open joints sha(( hove a 2 11 minimum cover. 
5. Bars 55 may be continuous or spliced at the construction joints. Bar splices for Bars 55 shall be 

a m1n1mum of 2'-2 11
• 

6. The Contractor may utilize Welded Wire Reinforcement when approved by the Engineer. Welded Wire 
Reinforcement shall conform to ASTM A497. 

HIGH GUTTER 

90° 

83° 

96° 

Length as Required 

BAR 5S 

' 

~~~~Mortar Plug '1£ ____ ., 

DETAIL "A" - SECTION 
AT INTERMEDIATE OPEN JOINT 

NOT£c 
At Intermediate Open Joints, the tower 3" portion of 
the open joint shall be plugged by filling it with mortar 
in accordance with Section 400 of the Specifications. 

, a 0 V. ''a, o 0 V. 
= - - 0 v ' 0 • - 0 'V 
. \/,f'fi:, ,ti .. 

45v v45° 

Paint Recessed 
Surfaces Black 

SECTION THRU RECESSED "V" GROOVE 
TO FORM INSCRIBED LETTERS AND FIGURES 

ESTIMATED TRAFFIC RAILING 
QUANTITIES 

ITEM UNIT QUANTITY 
Concrete CY/LF 0.095 

Reinforcing Steel LB/LF 25.90 

(The above quantities are based on a 6 11 thick x 6' 
wide raised sidewalk at low side of deck, 2/. deck 
cross slope and counter 2/. sidewalk cross slope.) 
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::f :t % " Intermediate ::f Deck Expansion Joint 

l====ttll===O=p=en==Jo=m=l;::::==========!~======::;:::==================:;::::==::::::/':co=p=m=g==!~======::;:::==================:;::::==================;::::======::::::il ¥ 
I I I I I I 

See Structures Plans Superstructure 
and Approach Slab Sheets for actual 
dimensions and joint orientation. Open 
Railing Joints at Deck Expansion Joint I I I I I I 

I ~ I I -~· I I I 

--- ~-------J L----------------1 L----------------1 L-------
· locations shall match the dimension of 

- - - the Deck Joint. Deck Joint at Begin !---''---------------! 1------------------------~--11----------------------------------------1 - Bridge or End Bridge shown, Deck 
~ Bridge Deck~ Gutter Line) r Joint at [ Pier or Intermediate Bent 

+------------------------'Ir-,------~----------------------------------'lc------------------~~-'lrf-+ similar. See Sheets 6 and 7 for 

) 
details at Skewed Deck Joints. 

PLAN OF RAILING ON BRIDGE DECK (WITHOUT SIDEWALK SHOWN, WITH SIDEWALK SIMILAR) 
(APPROACH SLAB WITHOUT GUARDRAIL WITH OR WITHOUT SIDEWALK SIMILAR) 

(Reinforcing Steel Not Shown For Clarity) 

Approach Slab 

4%" ± spacing, . . . 
number varies r-- I[_ Intermediate Pier or Bent (Continuous Deck) I ..r[ Interior Post (Construction 
5 sp. min. I and Intermedir:!_e Joint - 3!/4''.... r permitted in Raif) (Typ.J 

3 ,, I ~ Spacing Bars 4Sl, 4 VI & 7Pl 5 sp. @ II\ 5 sp. @ 
1 

\: or 7P2 (Place Bars 4Sl with f---0--~-~+w~-~~-~ 

Joint 

3!/4",-,J'.ri[_ Interior Post 

5 sp. 12 \ ~ , 5 sp. @ 

4f/2 11 ± spacing, number 
varies, 5 sp. min.

1 6 sp.@ 11!/z" ± tTyp.! 

~I[_ Expansion Joint at End Bent, Intermediate 
, Pier or Bent (Deck is not Continuous) 

3 11
1 Spacing Bars 4SJ, 4 VJ & 7PJ or 7P2 (As Shown) 

,I Bars 4 VJ & 7PJ or 7P2J 4% 11 ± ·i 4% 11 ± 

I 

7 1-6 11 max. 
(Typical End Post 

Without Curb) 

-

!/z 11 Intermediate Open Joints in the Rail and 
Post shall be provided at Substructure supports 
where the Superstructure Deck is continuous. 

-

I 

2 1-6 11 

5'-0" 

(Typical Interior 
Post Without Curb) 

4!/z • ± · 1 4!/z ± 

(Typical Interior Post With Curb) (With Curb shown, 
without Curb similar J 

NOTE' 
End Post dimensions for a 
given span shall match. 

ELEVATION OF INSIDE FACE OF RAILING 
(BRIDGE DECK SHOWN, 

APPROACH SLAB WITHOUT GUARDRAIL OR ADJACENT TO ROADWAY BARRIER SIMILAR) 

TRAFFIC RAILING NOTES 

This roiling has been structurally evaluated to be equivalent or greater in strength to other 
railings which have been crash tested to NCHRP Report 350 TL -4 Criteria. 

CONCRETE AND REINFORCING STEEL See Structures Plans Genera! Notes. 
AGGREGATE LIMITATION: The aggregate used in the concrete mix shallbe a #67 aggregate. 
MARKERS Elevation markers shall be placed on top of the Traffic Roiling at the 

end bents. On bridges longer than JOO ft. one marker shall be placed at each end of the 
bridge. On bridges JOO ft. or less one marker shall be placed at one end of the bridge 
only. Markers are to be furnished by the Florida Department of Transportation and 
installed by the Contractor. The cost of installing the markers shall be included in the 
Contract Unit Price for the Traffic Railing. 

GUARDRAIL For Guardrail connection details see Index No. 400. 
SUPERELEVATED BRIDGES At the option of the Contractor the Traffic Railing on 

superelevated bridges may be constructed perpendicular to the roadway surface. The 
cost of all modifications will be at the Contractor's expense. 

RETAINING WALL If the Traffic Railing Barrier is to be provided on a 
retaining wall, the railing sections will be the same as on Sheets 3 
and 4. See Retaining Woll Plans for payment. 

NAME, DATE AND BRIDGE NUMBER The Name and Bridge Number 
shall be placed on the Traffic Railing so as to be seen on the 
driver's right side when approaching the bridge. The Date shall be placed 
on the driver's left side when approaching the bridge. The Date shall be 
the year the bridge is completed. For a widening when the existing railing 
is removed, use both the existing date and the year of the widening. Black 
plastic letters and figures 3 11 in height may be used, as approved by the 
Engineer, in lieu of the letters and figures formed by Ya" V-Grooves. 
V-Grooves shall be formed by preformed letters and figures. 

REFLECTIVE RAILING MARKERS Reflective Roiling Markers shall conform to 
Section 993 of the Specifications. Install markers 6" below the top of the 
Traffic Railing at the spacings shown in the table above. Reflector color 
(white or yellow) shall conform to the color of the near edgeline. 

I

, (Place Bars 4SJ 

Deck Expansion 

with Bars 4 VJ & 7PJ or 7P2J 

Joint Y 

Begin or End Bridge 

REFLECTIVE RAILING 
MARKER SPACING 

2'-6" min. 

7'-6" max. 
(Typical End Post 

With Curb) 

NOTES' 

Distance -
Edge of Trove/Lane 
to Face of Roiling 

( 4' 

4' to 8 1 

) than 8 1 

(NFJ means Near Face, (FFJ means Far Face. 

CROSS REFERENCES' 
For Sections see Sheets 3 and 4. 
For Quantities and Quantity Breakdown 

see Sheet 5. 

Spacing (Ft.J 

40' 

BO' 

None Required 

------------------------------~ 
INSTRUCTION TO DESIGNER 

J. Indicate use of Curb beneath roiling on low side 
of deck without sidewalks and other locations 
where required to contain bridge deck runoff. 
Define Curb location in Structures Plans 
Superstructure Sheets by Stationing limits or 
other appropriate methods. 

2. Define lengths of End Posts in Structures Plans 
Superstructure Sheets. 
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Expansion :f< Deck 

I~ Front Face of Back wall & Begin or End Bridge 
1 1 

/Edge of Approach 
1 

Slab (Coping) 
1 

!===11F==:;,:::::;:::: ,=;=,============;=,================~1=!=1 ==========:::!::=======~1================,F===!,--Begin or End 

Joint 

I I I I Approach Slab 

~---1-!-J Gutter L1neJ ~ L________ 4f/z Taper ~ ·~---- ----• -• : -·----·--·-···-···· •••••••••••••••••• : •••••• -- nn mmmnnnn~--~i~~~ mnmm{ I 4f/z" Taper 

~ ~ Approach Slab~ ------------ ------------------------------------ -x:_-~~~~-~;ail (Thrie-Beam 
attachment 

---· 

shown, W-Beam similar) 

:f< See Structures Plans, Superstructure and Approach Slob Sheets for 
actual dimensions and joint orientation. Open railing Joints at Deck 
Expansion Joint locations shall match the dimension of the Deck Joint. 

PLAN OF RAILING WITH GUARDRAIL ON APPROACH SLAB WITHOUT 
SIDEWALK (APPROACH SLAB WITH ADJACENT SIDEWALK SIMILARJ 

(Reinforcing Steel Not Shown For Clarity) 

(min.) to 40 1-0 11 Approach Slob (Measured Along Gutter line) 

Begin placing Railing Bars 7Pl or 7P2 and 4 V on Approach Slab at the barrier end 
and proceed toward Begin or End Bridge to ensure placement of guardrail bolt holes 
If required, adjustments to the bar spacing for Bors 7Pl or 7P2 and 4 V shall be 
made immediately adjacent to Begin or End Bridge. For treatment of Barriers on skewed bridges see Sheets 6 and 7. 

30 1-0 11 

:f< Deck 
Joint 

1-f Begin or End Approach Slab 

2 @ 7!/2 11 6 11 4 11 Spacing Bars 451, 4V & 7Pl :t:t 

or 7P2 (As Shown) 

II 
Expansion ;1 

Bars 4S1 sp. eJ J'-4" ; Bors 4 V, 7P1 & 7P2 sp. eJ 8" 

I CJ 2'-0" Gap 

Bars 4Sl (Placed with Bars 7Pl (Field CutJ DJ ~ ~ (Field Cut Bars 6Rl 8 1-0 11 Long (Centered 
A I lf) 8 I or 7P2 & 4VJ <Typ.J ~ about Guardrail Bolt Connection) /Bars 6Rl D -~Guardroi!<Thrie-Beom attachment 

11

-+-N-A_M_E __ O_R_O_A_T_E_=----~-+~----.,-."-.--+1----1 ---1-----1-,--+-....,..--+--1-l----------------"--1-----------+---"-+-+-l---------')shown, W-Beom similar! 

l·I BRIDGE NUMBER --c;,--+- ~ : ~--llf--l--il--.,+-H---+~-11----l~-H---~-H--t--tt---t---ll 

14'-4!/4 11 

6 11 min. 

Bridge 

:f< Deck 

Joint 

:f<:t:f< 2 1-6 11 min 
7'-6" max. 

Typical End Post 

5 1-0 11 Typical Opening Approach Slab End Section "' 22'-6 11 min., 27 1-6 11 max. 
of Inside Face of Railing 11 

Sheet 1. 

ELEVATION OF INSIDE FACE OF RAILING WITH GUARDRAIL ON APPROACH SLABS 40'-0" OR LESS ALONG GUTTER (WITHOUT CURB SHOWN, WITH CURB SIMILAR) 

Approach Slobs greater than 40'-0 11 <Measured Along Gutter Line) 

:f<-* :f< 10'-0 11 min., 15'-0 11 max. 
f-1il' Interior Post 

Varies Approach Slob End Section "' 22 1-6 11 min., 27 1-6 11 max. 
' 

(See Elevation View above for Reinforcement) 
I 

-**-* 5'-0" Expansion l:f< :t :f< 2'-6 11 min. :f< :t :f< 5'-0 11 Typical Opening 3'-0" 

7'-6 11 max. I 

ITypicolEnd Post ~ 
I I A I 

t---.111~~~~r--~~~~~~~,__~~~-\-~~~-1-~~---1 

1:1 I 

Ill 

Typical Interior Post Taper 

' 

3'-0" 

Taper 

t • 0 V, v '
1 

0 
'. 0 V. v t:=t 

45~ 50

V LPJ;:;essed 
Surfaces Black 

DJ 
I 

SECTION THRU RECESSED 
"V" GROOVE TO FORM INSCRIBED 

LETTERS AND FIGURES 

__ Begin or End 
Approach Slab 

NOTES' 
(NFJ means Near Face. 
(FF) means Far Face. 

CROSS REFERENCES.-
For Sections see Sheets 3 and 4. 
For Quantities and Quantity Breakdown 
see Sheet 5. 

ELEVATION OF INSIDE FACE OF RAILING WITH GUARDRAIL ON APPROACH SLABS GREATER THAN 40'-0" ALONG GUTTER (WITHOUT CURB SHOWN, WITH CURB SIMILAR) 

2008 FOOT Design Standards 

TRAFFIC RAILING - (CORRAL SHAPE) 

Last 
Revision 

07/01/05 
Sheet No. 

2 of7 
Index No. 

424 



Gutter Line~ 
1'-5" JYz" hen (Roi!J 

1'-0!/z" 

:K Omit Bars 4R3 w 
curb is not prese nt. 

(Post) 

(Bors 4Sl 

oS 
·~ 

~ 
en 
I 

"'+-------+-1A$=':"='::'~~-ri------:~;;t 
~ :;':" I\ ;,;;::s ' 
t:i ~ 2 11 Cover 

1 

'\ ; ~ o 
:S ~ ~ -----+-+-1 (_) 
.:f 6 _I ~ b: = ~ C\J 

C ::'::::'. ~ ~ Bars 7PJ -o--i+-L__ _\Hlf--UBars 6Rl (Interior PostJ 
~ C) ... 

::-- fil_ j C\Jt-------t-~~~~~I Bars 6T (End PostJ 
c:o ""'{ C\J ~ f 
_I CD r----l!-J ------~.._"'"'1--ff---fti, ~ 74" V-Groove 

~ 

~ © 

0 .s 
~ ~ 
c 
~ c 
~ 2 
0 

" ~ 

"" 
c:i 

~ 
<:: 
0 
c 

CJ 

Ci 
-CO 

~ CX) 

"" 
I 

0 "" 

- 2 

Gutter Line~ 
1'-5" 1Y2' 
(Rai!J 

\Rail 

"' c 

~\ 
" ~ 2' ' 0 en (_) 

c... Cover 
I " 
"' Q Bars "" 

~ 451- f-

"" / 1 

"' I 

C\J ~s T---------.--0 = 
::::i Q ?''Cover '=== 

Future 
Asphalt 
Overlay Future ~ +1 ~ .... -Post 

A~h~t k ~ ~ ~ 
·' "1 .:-~==='"°t-E'\=-:_-=-=-:J-l~~Bors 453 (Interior PostJ 

"" 
c 

-2 c... 
~ 

I c_ 

Bors 6RJ 

Bors 4P5-

" 
1'-0!/z" 

f Curb 

. Jt. 
red 

(Const 
Requi 

Over! 'GYv-, --, :~ !VJ -a ""B 4R3 ~ r 
1 

~ QI '-- + ors 1 Bars 452 (End PostJ 

•••R:_..1--,_1.:'::'~4~=-co:J.'.:G:..::====:::J_ ~ -Const. Jt. Required .. ,_ __ .~ 

j,_
0

_

0

_

0

_

0

_

0

_

0

_

0 

~~''_'_'_'_'_'_'_'-""'''===7/===~==I F==~=IF)j~:· Bars 4 Vl A 
/ 

1 
/ - (_ombedment 

< -- C\J 

8" Min. Bridge Deck 
(see Section C-C 
for Approach Slob) 
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Approach Slab 

SECTION A-A <WITH CURB SHOWN, 
WITHOUT CURB SIMILAR) 

(see Note 2) 
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SECTION B-B <WITH CURB SHOWN, 
WITHOUT CURB SIMILAR) 

======TYPICAL SECTIONS THRU RAILING <BRIDGE DECK SHOWN,====== 
APPROACH SLAB SIMILAR) 

5 R2 

Ed f 
Coping Bridge Deck 

Rein fo cement 
Approach \ ge a Slob ab nt (Approach SI 

reinforceme 

Gutter Line 

Bars 5U 

I 
Bars 7Pl <Typ.J __,.ll--+11-+t"~I 

I 

Bridge Deck Deck 

I I I I 
I I I 
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'' 

E xponsion Joint I I 

-....__, 
i + I I 1 Bors 

I I I 
4 VJ <Typ.J 

-- - - ~· 
_J 

I ~I I '1 
I ~I I '1 

I 
I Bars 7PJ <Typ.J 
I ~I I I 

" I I 
\ ' 

A pp roach Slab 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB 
<END POST SHOWN, INTERIOR POST SIMILAR) 

(Bars R, S and T not shown for clarity) 

NOTES' 
lJ Shift deck and approach slob transverse reinforcement minimally 

to allow placement of Bars 7P & 4V. 
2) For decks to Bf/2 11 place Bars 7PJ & 4 V with the bottom mat of 

reinforcement as shown in Section A-A. For decks and slobs thicker 
than Bf/2 11 place Bors 7Pl and 4V with 6 11 embedment. At skewed 
joints, place Bors 7P3 and 4 V with 5 11 embedment. 

1'-6!/z" 1 '-6!/z" 

* * Shift Bors 7PJ in Approach 
Slob 3 1-0 11 Tapers to maintain 
clearance. Gutter Line 

1Bars 4SJ 

c.. 
I 

"'+-~~--1--w;~l==~'iii\----rt-~-t 

~ '011r..~:1t1=:t2".i::;:,=4" lo 2 11 Cover 
OJ ----t--t:-1-1 Bar 6Rl ,..., 8'-0 11 long 
5}- :t :t Bors ~ 1 each face (placed 

~ :2 OJ C'\J 7Pl ---jl--J++J.~ ~ ~ to anchor bolts) 
- ii} ~I +-----+--\.ltj - ~ ' ~ 
(o -c::i:: C'\J 1--- - i.--; ::::or-Bors 6RJ <Typ.J 
_1 ~, 1------- --- -- ~ (~ 1--3/

4
11 V-Groove 

Future C'\J ~ ci ~ 31'4 11 

I \ '- /Li 

Asphalt "::.:'. CtJ l.o ?..... 
~ 4!/z" : . ...____ 

Overlay 1_i_ 7 C'\J QI 11 n----+1-=!-f- Bors 6R1 (Field Bend 
I ~~---,~ , t '-< ~ Taper y as Required in Taper) 

Asphalt -lllt:~[]l;J~"'-i:~,[]l[]l[]lJ ~'- r--- Const. Jt. Required 
Overlay - IL---- - ; 

' ' = ~ =-~-=-=-=-=-=-=-="="-=-=-=-=-=-= ...J'-"- ': = = = = ~ '-6 11 Embedment 

=~ 'i)===i)===,:;=== 6 ==~=16 ===,;y ..r~~~~o;;:e Note 2! 
Bors 5R2__,,,. 

SECTION C-C 

Slob (Coping) 

Bars 4 VJ 

Future 
Asphalt 
Overlay 

Asphalt 
Overlay 

Taper 

= ~ . -=--=--=- -="-=--=--=--=--=--=--=- -="-=--=--=--=--=--=--=-~ - -

"" -----------------------
-~ \) - - - \) - - - \') - - - \') - - - ,') - - - 0 - -

Bors 5R2 

END VIEW D-D 

1'-5" 

=====TYPICAL SECTIONS THRU RAILING END SECTIONS ON APPROACH SLAB WITH GUARDRAIL===== 

V-Groove 

Bars 6RJ <Field 
Bend as Required 
in Toper) 

Required 

6 11 Embedment 
(see Note 2) 

Edge of 
Approach 
Slab (Coping) 

Bars 4 Vl 

CROSS REFERENCES' 
For Locations of Sections see Sheets 1 and 2. 
For Quantities and Rebar Details see Sheet 5. 

<APPROACH SLAB (FLEXIBLE PAVEMENT APPROACHES) SHOWN, APPROACH SLAB <RIGID PAVEME,..N .... T.....,,A,,.P._P ... RO"i'A"'"C""'H ... E .. s""'J_.s..,I ... M .. IL ... A .. R ... J ___________ ....... _____________ ""T'"...,..-.--T"""---1 
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(see Note 3) (see Note 3) (see Section C-C 

SECTION A-A (WITH CURB SHOWN, 
WITHOUT CURB SIMILAR) 
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A pp roach 

PARTIAL PLAN VIEW OF BRIDGE DECK 
AND APPROACH SLAB WITH SIDEWALK 

(Bars R, S and T not shown for clarity) 

I 
I 
I 

' 
Bars 7Pl 

I 
I 
I .. 

Slab 

' 

====TYPICAL SECTIONS THRU RAILING ON BRIDGE DECK WITH SIDEWALK 
(RAILING ON APPROACH SLAB SIMILAR) 

(SHOWNJ==== 
RAILING ADJACENT TO SIDEWALK NOTES 
JJ End Post detailed above, Interior Post and Approach Slob End Section similar. 
2J For decks to Bf/2" place Bars 7Pl and 7P2 and 4V with the bottom mot of 
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=;.( 
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Taper 

_,._ - - - - - - _,._ - - - - - - ...J' ----------------

J -5 
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Sidewalk 

:t: :t: Shift Bars 7P in Approach 
Slob 3 1-0 11 Tapers to maintain 
clearance. 
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Bors 6RJ (Typ.J 
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as Required in Taper J 
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" 

Gutter Line~ 

~ 
"' 2 11 Cover 
!/J 

Q 
~ 

'" 
Q ~ ~ co 

'" !/J 
~ 
a 
~ 

4f/2" 

Taper 

reinforcement as shown in Section A-A. For decks and slabs thicker than 
Bf/2 11 place Bors 7Pl and 7P2 and 4 V with 6 11 embedment. 

1'-5 11 Sidewalk 

3) Alternate Bars 7P1 and 7P2 at each post. At End Posts 3 each (min.) 
required, at Intermediate Post 6 each required. 

Bars 4Sl I 

4) Reverse direction of every other Bar 4 VJ to match direction of Bars 7PJ 
or 7P2. 

5J Shift deck and approach slab transverse reinforcement minimally to allow 
placement of Bars 7P & 4 V. 

Bors 6RJ <Typ.J 

14" V-Groove 

Bars 6RJ (Field 
Bend as Required 
1n Taper) 

214" 
=11~t.::;;..::::_:C:_:o;::n:.:,s:,:t,;_. ~Jtc. Required 

~-11-o=:::: Bors 4 Vl 

=~------- ---------..,---v---..,---,"')-- --,'J---a- -ry---rr 6 11 Embedment 
(see Note 2) 

--------------
-~ ·c,- - - ,)- - - ,)- - - ,)- v---,'J-

6 11 Embedment 
(see Note 2J 

:t :t Bars 7PJ 
(see Note 3) 

Bars 5R2 
:t:t Bors 7P2 

(see Note 3) 

:t :t Bars 7PJ 
(see Note 3J 

Bars 5R2 

SECTION C-C END VIEW D-D 

:t :r: Bors 7P2 
(see Note 3J 

CROSS REFERENCES' 
For Locations of Sections see Sheets J and 2. 
For Quantities and Rebar Details see Sheet 5. 

===TYPICAL SECTIONS THRU RAILING END SECTION ON APPROACH SLAB WITH SIDEWALK AND GUARDRAIL=== 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 
I BYz I 

4'-8" 
1'-0 11 

r 
5'-4" 

MARK SIZE LENGTH LB/BAR n Pl 7 7'-4" 15.00 - .s ]JI P2 7 7'-3" 14.82 Bars 6RJ, 5R2 & 4R3 ¥ OJI 
E ~! " Length As Required " Q 

P3 7 7'-2 11 14.65 I E 

"' *** P4 7 7'-3" 14.82 I " Stirrup Bar 4S3 Stirrup Bar 6T 
I 

~ c... 
* P5 4 2'-11 11 1.94 ·~ 

'-a 
Rl 6 As Reqd. 1.5 ILB/LF! Bars 6Rl, 5R2 & 4R3 Stirrup Bar 4Sl " 8" 8Yz" 

R2 5 As Reqd. 1.04 ILB/LF! 
Stirrup Bar 4S2 

~Y/ 
2 1-3 11 

* R3 4 As Reqd. 0.67 ILB/LF! 

I I ** 51 4 5'-0" 3.34 bfl3 274 11 l/J Pin 1 

Varies Varies 2'-0 11 ~r ~ \. )=tj 
** 52 4 6 1-3 11 min. 4.18 min. 2'-1 11 7" 

116'-3 11 max 10.86 max. 7" 
i----- Bar 4P5 * Stirrup Bar 5U 

",. 53 4 11'-3 11 7.52 

T 6 11'-4" 17.02 I/ °' u 5 4'-8" 4.87 
I 

"' VJ 4 3 1-2" 2.12 I I 
oS a 

"' 
a 

"' ~ ~ @A "' I I 
B" c ",." V2 4 3'-6" 2.34 "' "' 

Paro/le! to Joint m 

I --- Top of CIP Concrete --" 
~ 

Retaining Wall ~ c 
Bars 4P5 and 4R3 are to be used with 

m ,. 
@A}, 

Line Perpendicular or ~ a curb only. ~180° - @A Skew Angle (measured in Radio! to Gutter 

\ 
m 

** Bend Bars 451, 452 & 453 around a -0 co 
the horizon ta! plane, see ~ 

I 
#3 Stirrup Pin. 

"' "*" Bors 7P4 & 4 V2 are to be used on CJP Structures Plans, 

Concrete Retaining Walls. Supers true tu re Sheets) c... 
Bar 7P3 (Requires I 

Bar 7Pl Bar 7P2 "' Cl 
3 Dimensional Bend) -I 

~ 

r @A} -
ROADWAY OR HIGH LOW 

REINFORCING STEEL NOTES' SIDEWALK SIDE SIDE Bar 4Vl Bar 4V2 *** 1. A!! bar dimensions in the bending diagrams are out to out. CROSS-SLOPE @A @A 
2. The reinforcement for the railing on a CIP Concrete Retaining Woll 

0/ to 27 90° 90° shall be the same as detailed above for a 8 11 deck with (/JA = 90°' I 
where applicable. If bottom horizontal legs of Bars 7PJ, 7P3 and 4 VJ 

27 to 6/ 93° 87° Top of CJP "' prohibit placement, Bors 7P4 and 4 V2 may be substituted for Bors 7Pl, Concrete 
7P3 and 4 VJ as shown. 

6/ to 10/ 96° 84° Retaining 
3. All reinforcing steel at the open joints shall have a 2 11 minimum cover Wall ESTIMATED TRAFFIC RAILING QUANTITIES unless otherwise noted. @A shall be 90" if Contractor elects \ a 
4. At Construction Joints Bars 6Rl, 5R2 and 4R3 may be continuous or ~ 

to place Railing Perpendicular to I CONCRETE REBAR 
spliced. Where bars are spliced provide a 2'-6" min. lap length for 

-
the Deck. oS "' ITEM QUANTITY QUANTITY Bar 6RJ, a 2 1-0 11 min. lap length for Bars 5R2 and a 1 1-3" min. lap "' c rCYJ rLBJ length for Bars 4R3. m 

--" 
5. The skew angle for Bars 7P3 may vary from joint to joint and side co c Typical 10'-0" Section w/Curb 1.13 451 

to side, see Structures Plans, Superstructure Sheets for details. I m 

"' ~ 
Typico! 10'-0" Section w/o Curb 1.03 428 

m 
Approach Slob with Guardrail End Section 

0.14 44 
-0 

(per LFJ (per LFJ 
~ 

Bar 7P4 *** 

@ 
2008 FOOT Design Standards Last Sheet No. Revision 

07/01/05 5 of7 

TRAFFIC RAILING - (CORRAL SHAPE) Index No. 

424 



Bridge Deck 
Transverse 
Reinforcement 

Coping 
2'-6 11 min., 7'-6" max. 

End Post 

I 
' 

I 
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2'-6 11 min 7 1-6 11 max .. 
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/ 
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' / 1, 
A 
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-' Ba rs 4 VJ 

~ 
/ 

Gutter Line 
/ 

,' Bars 7PJ 

' 
/ 

/ 

Bridge Deck 
Deck Expansion 

Joint Approach Slab 
Approach Slob 
reinforcement 

NOTES• 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB 
- SKEW ANGLE GREATER THAN 15 DEGREES 

J) Railing expansion joint shall match the deck expansion joint which shall be turned perpendicular or radial to the 
gutter line. See Structures Plans, Superstructure and Approach Slab Sheets for details. 

2) Bars 4SJ (not shown) shall be placed perpendicular or radial to the gutter. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED (SHOWN!• 
3) End Post & Approach Stab End Section - Place Bors 7PJ & 4 VJ in obtuse corners of intersection of deck joint 

and gutter line. Place Bars 7P3 & 4 VJ in acute corners of intersection of deck joint and gutter line as required. 
Interior Post - use Bars 7PJ and 4 VJ placed with bottom mat of reinforcement. Shift deck or slab reinforcement 
minimally to a!!ow proper placement of Bars 7P and 4V and to facilitate placement of concrete. 

APPROACH SLAB WITH GUARDRAIL ATTACHED (NOT SHOWN!• 
4) Place Bors 7PJ & 4 VJ in obtuse corners of intersection of deck joint and gutter line and Bars 7P3 & 4 VJ in 

acute corners of intersection of deck joint and gutter line as required. Shift deck or slab reinforcement minima!!y 
to allow proper placement of Bars 7P & 4 V and to facilitate placement of concrete. 

5) Begin placing Railing Bars 7P & 4 V on Approach Slob at the railing end and proceed toward Begin or End Bridge 
to ensure placement of guardrail bolt holes. If required, adjustments to the bar spacing for Bars 7P & 4 V shall be 
made immediatety adjacent to Begin or End Bridge. 

I 
I j 
I ii 

I /I 
I I I 

Gutter Line I 
I 

Bridge Deck---r'~ I 
I 

I 
Bridge Deck / 
Transverse I 

I 

2'-6 11 min., 7'-6" max. 2 1-6 11 min., 7'-6" max. 
End Post End Post 

4 VJ <Typ.J 

I 
I 
I 

_! 

Approach Stab 

Rein for cement -jf/---j'---;;__-i--~.f--~+---1 
>---~---_,_~--~----1--l--Approach Slab 

Deck Expansion 

Joint 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB 
- SKEW ANGLE 15 DEGREES OR LESS 

reinforcement 

2 1-6 11 min 7'-6 11 max .. 2'-6 11 min 7 1-6 11 max .. 
End Post End Post 

Bridge Deck Transverse 
I 

Reinforcement; 

' ' ' ' ' ~· ' ' ' " ' ' ' ' 
I I I I I ' ' I I I I I I 
I I I I I I I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

I I I I I 
I I ' 

I 
~ - Approach Slab 

reinforcement 
I I I I I I I I I I I I I 
Bars 7P2 I I I I I I I I ' I 
I I 

I; 
I I . ,, I I Bars 7P2 I 

I I I I I I I I I I 

I 

I I . 
I I 

,, I I I I I I I 

--+<: . :)-ears (Typ.! I I I I I I I 4 VJ <Typ.! 
I I I I 

Bors 4 VJ 
I I I I ' I I I I I I I I I 1 I I 

I I 

I : ~ 
I I I I I I I I _J I _ ... 

T- ;-- --; -;-- ~,- -- -- ... _ -- I ' 
Gutter Line _LI: I I I I I I I I I 

I I I I I I I I I I I I 
I I I I I I I I I I I I I 

I I I 
" I I I I I I I I I I 

I I I 
I I I I I I I I I I 

I I I 
I I I I I I I I I I 

I I I I I I I I I Bars 7PJ 
' I I ' I I Bars 7Pl ' 

,, I I I I I 

I 

I I I I I I I I I 

\ 
I I I I 

I I "( ~ I I I I I I I I I I 
' 

I ' .. I 

I J \__A 

. 
roach Slob Deck Expansion Joint 11 Bndge Deck pp 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
- 0 DEGREE SKEW ANGLE 

NOTES• 
JJ Alternate Bars 7PJ with Bars 7P2 and reverse direction of every other Bar 4 VJ as detailed 

above to facilitate placement of concrete. 
2J Shift deck transverse reinforcement minimally to allow ptacement of Bars 7P & 4 V. 

NOTES• 
JJ Railing expansion joint shall match the deck expansion joint which shall be turned perpendicular or radial 

to the gutter line. See Structures Plans, Superstructure and Approach Slab Sheets for details. 
2J Bors 451 (not shown) sho!! be placed perpendicular or radial to the gutter. 
3J Bors 7P & 4V in the Approach Slab may be rotated to match Approach Slab reinforcement or placed 

perpendicular or radio! to the gutter line. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED (SHOWN!• 
4) Rotate vertical Bars 7P & 4 V to match bridge deck reinforcement. Shift deck & slab transverse 

reinforcement to a!!ow proper placement of Bars 7P & 4 V and to facilitate placement of concrete. 
APPROACH SLAB WITH GUARDRAIL ATTACHED <NOT SHOWN!• 
5J Begin placing Raiting Bars 7P & 4 V on Approach Slab at the raiting end and proceed toward Begin 

or End Bridge to ensure placement of guardrait bott holes. If required, adjustments to the bar spacing for 
Bars 7P & 4 V shall be made immediately adjacent to Begin or End Bridge. 

6) Bars 7P at end of the raiting shall be fietd cut and shifted to maintain clearance, see Railing End Taper 
Detail Sheet 2 for similar details. 

GENERAL NOTES• 
JJ Deck Expansion Joint at begin or end bridge shown. Deck Expansion Joints at [ Pier or Intermediate Bents are simitar. 
2) Partial Plan Views shown are intended as guides only. See Structures Plans, Superstructure and Approach Stab Sheets 

for skew angfes, joint orientation, dimensions and detaifs. 
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-2 1 6 11 min., -7' 6 11 max. 
End Post 

' ' ' ' . ' ' ' ' ' ' 
I I I ' ' ' ' ' 
I I I I I I I I I I 

7 1 6 11 

I 

- min., - max. 

I 

End Post 
Bridge Deck 
Transverse Deck Exoansion 
Reinforcement //J Joint 

'.~ ' : f/' 
. 

I / 
" / 

I I I / / 

2'-6" min., 7'-6" max. 
End Post 

/ 
/ 

/ 

2'-6" min., 7'-6" max. 
End Post 

Deck Expansion 
Joint 

I 
I I I I I I I I I I I I I 0 I I I I I I I I I I I I I 
I I I I I I I I I I I I 

/ 
/ / 

/ / 
Bors 

, 
/ 

7P2 

Approach Slab 
reinforcement 

I 
I 
I 

I 
I 

I 
I 

I I 
I 

I 
I 

B 

Gutter Line 

0 / 
I I I ' ' ' Bars 7P2 / 

,'J I I I I I I I I I I I / . , 
~ I I I I I I I I I 

I I ~ / 
/ / / -

I I I I I 
/ / 

I I ' I I ,/.!/ / 
' 

/ 

4VJ-{J' 
I I I I I I I Vf,' / 

~ / ors 
I I I I I I / 

I I 
I 0 ,' Bars 4 VJ 

I I 1' I' I 
v 1, 

I I I I I I I I I ~;Z-J. A , 
' I L;-- ·-- --.--~-~-~-· --· - .~ - -- , __ -- .... / 

LJ: I I I ' ' ,/ / 
, 

/ / / 
I I I I I I I 

0, 
/ / / / - I I I I I / / / I I / 

I I I I I I / / / 
I 0/ / / 

I I I I I I I / / / / ,, ' / 
/ / / Bors 7PJ I 0 ,' 

/ / / 
, 

I I I I I I / / 

I I I I I / / 
, 

' ' / / Bors 7PJ 
I I ,. I /1,'/ 

/ / 
, 

I / / 

I 
I I I I I / / / / 

' ' 
/ / / / / 

/ c ~Place J ~Bar 4 VJ in each corner as 
I 

Bridge Deck Approach Slab shown (ma1nta1n clearance to bar) 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
- SKEW ANGLE GREATER THAN 15 DEGREES 

Approach Slab 
reinforcement 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

Bars 4 VJ / 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

/ ~~---~' 
/ 

/ 
/ / 

Approach Slob 

/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 

/ 

1---tt---++---t+----HI-- Bars 7P 2 
/ / 

/ 
/ 

/ 

/ 

/ 
/ 

/ 

/ 

Begin or End 
Approach Slab 

/ / 
/ / 

Field Cut Bar 7P at Begin 
or End Approach Slob and 
shift to maintain cover in 
Tapered End Section 

/ 

Gutter Line 
/ 

/ 
/ 

/ 
/ 

/ 

Edge of Approach Slab to follow edge of roiling 
(Typ. with or without Guardrail attached) 

/ 
/ 

/ 

/ 
/ 

Bars 7P 1 --+-+t---ec.-'--< 

/ 

([_ Guardrail Bolts 

Toper 

PARTIAL PLAN VIEW AT BEGIN OR END APPROACH SLAB WITH 
SIDEWALK AND RAILING WITH GUARDRAIL ATTACHED 

- SKEW ANGLE GREATER THAN 15 DEGREES SHOWN, 15 DEGREES OR LESS SIMILAR 

NOTES• 

Bars 4 VJ <Typ.! 

Gutter Line 

I 
I 
I 

I 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 
I I 

I I 
I I 

I I 
I I 

I 
I 
I 

I 
I 

fif---ff""<r-lf----Hr~--fi'---r- Bors 

,, I 

I 
7P2 
I 

I 
I --

I 
I 
I 

I 
I 

I 

Bars 7PJ 
I 
I 

I 
I 
I 

Bors 
I 

I 

4 VJ <Typ.! 

I 
Approach Slab 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
SKEW ANGLE 15 DEGREES OR LESS 

J) Railing ends at deck expansion joints shall follow the deck joint with allowance for joint movement. Expansion 
joint at the inside face of parapet shall be turned perpendicular or radial to this line. See Structures Plans, 
Superstructure and Approach Slab Sheets for details. 

2) Bars 4SJ (not shown) shall be placed perpendicular or radial to the gutter. 
3) Edge of Approach Slob adjacent to the roadway shall follow end of railing, Bars 7P at end of the railing shall be 

field cut and shifted to maintain clearance, see detail bottom left this sheet for similar details. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED /SHOWN!• 
4) Alternate Bars 7Pl with Bars 7P2 and reverse direction of every other Bar 4Vl to facilitate placement of concrete. 
5) Bars 7P & 4 V shall be rotated to match bridge deck reinforcement. Shift deck transverse reinforcement minimol!y 

to allow placement of Bars 7P & 4 V. 
6) Roiling End Post and reinforcement detailed above. Railing Interior Post reinforcement similar. 
APPROACH SLAB WITH GUARDRAIL ATTACHED !NOT SHOWN!• 
7) Begin placing Roiling Bars 7P & 4 V on Approach Slab at the roiling end and proceed toward Begin or End Bridge 

to ensure placement of guardrail bolt holes. If required, adjustments to the bar spacing for Bors 7P & 4 V shall be made 
immediately adjacent to Begin or End Bridge. 

NOTES• 
J) Railing ends at deck expansion joints shall follow the deck joint with allowance for joint movement. Expansion joint at the inside 

face of parapet shall be turned perpendicular or radial to this line. See Structures Plans, Superstructure and Approach Slab Sheets 
for details. 

2) Bors 4Sl (not shown) shall be placed perpendicular or radial to the gutter. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED <NOT SHOWN!• 
3) Deck transverse reinforcement may be shifted minimally as required to allow proper placement of Bors 7P & 4 V and to facilitate 

placement of concrete. Bors 7PJ & 4 VJ or 7P2 & 4 VJ shall be used on opposing sides of the joint depending on the direction of the 
skew, see Detail above. Approach Slob reinforcement may be shifted if conflicts occur. 

4) Interior Post - alternate Bars 7PJ with Bors 7P2 and reverse direction of every other Bar 4 VJ to facilitate placement of concrete. 
5) End Post - ofternote Bars 7PJ with Bors 7P2 and reverse direction of Bors 4 VJ (as detailed) where possible. 
APPROACH SLAB WITH GUARDRAIL ATTACHED (SHOWN!• 
6) Use Bors 7P2 and reverse direction of Bars 4 VJ where skew restricts use of Bars 7PJ & 4Pl. 
7) Begin placing Roiling Bors 7P & 4 V on Approach Slob at the roiling end and proceed toward Begin or End Bridge to ensure 

placement of guardrail bolt holes. If required, adjustments to the bar spacing for Bors 7P & 4 V shall be mode immediately 
adjacent to Begin or End Bridge. 
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C 
For Railing End Transition see Detail 11A 11 

(Typical except as noted) 

Edge of 
Slab (Co 

Approach 
ping) 

74" Intermediate Open 

Joint (see Notes) 

Coping (Typ.J \ 

2 11 V-Groove in 
both faces and 
top of Traffic 
Rai!ing 1 

Deck Joint (see Notes) For Railing End Transition see 

II 

View c-c and De tail "A 11 

"71 "71 (Typical except as noted> 

~ Edge of Approach Slab (Coping!\ 
B ----- ---- ------ ~-------------- ---~-.------ -- ------------------------- ( I) I I 

- I I -. 
- - ., - -------

-~ I I - - .c 
-- ------ - -

I I - - - - - - - c - - - - - - . 
-------------------------~ ~ D k Gutter Line J I I 

~/.._ 
- - - r - -1 

~Approach Slob 
Bridge ec ---------..,, ~ 

I I Approach Slob~ ·" I I 
I I . . 

Approach Thrie-Beam Guardrail ~ B 
Transition (When called for in Plans) 

PLAN 
nd, W-Beam ~-~Trailing£ 

Connectio 
Guardrail 
<When ca 

Guardrail (Reinforcing Steel not shown for clarity) ~ c 

Begin or End Approach 
Slab or Begin or End 
Roiling on Retaining 
Wal! 

n (shown), Thrie-Beom 
Connection (similar) 
lied for in Plans) 

iote Open 74" Intermed 

Joint <see No tes) 

I 
' 

I 

I 

,-- See Detail "B" 

f' :::':':::::~ ',:, ": 
1'' ::::,::::::~ '~, uj 

------I 
I 
I 
I 
I 
I 

Approach Slab (Flexible Pavement Approach Slab 
Shown, Rigid Pavement Approach Slob Similar) 

for Mortar Plug 

----------

Bridge Deck 

90'-0" Maximum 

30'-0" Maximum 

Yz 11 V-Groove in 
both faces and 
top of Traffic 
Roiling 

"' 

Front Face of Back wall & 
Begin or End Bridge 

REFLECTIVE RAILING 
MARKER SPACING 

Spacing 74 Open Joint (see Notes) Distance - Begin or End Approach Slab 
or Begin or End Railing 

I 
; Spacing Y2 V-Groove 

I 

Deck Joint (see Notes) 

'I 
' 

6" Min. 

II 

I 

'o<~\:'_-.-~~' 'o \/" ' 
_ v •

0
,' _-: - "o 'l 

-: ,t>_. v :r> 

"· 

Edge of Travel Lane Spacing rFt.) on 

to Face of Roiling 
Retaining Wall 

(see Notes) 
( 4' 40' 

4' to 8' 80' 

> than 8 1 None Required 

;;;-=:~:~;;~~;;~~;;.: ~;;.: ~;;~~;;~~;;~~;;~~~~1 ••·•·•·••••••·•·••••••·•·•·••••·•·• ; ··:· 1 : ,, '!:"'== ===========~ ============================================i ==1 ========================================+ -i 
=============~=- ====1 ========================================~ ==·.=- === =i 

' -co= """"'°''' """"""""""""""""""""""' .. , """"""""""""""""""""' --- -
1,11 ,~~-- - - == == == == = = .=l= == == == = == == == == = == == == == == = == == == == = == == =~ == =:=; ;-1== = == = = = == == == = == == == == == = == == == == = == == .=3 = = + = = 

I 

"o'l o "o'l o "o<J o• o "o<J o• o •'lo• o · <;'o' 0 • <;'"' o • 'O' "o<J',~.'·'-"orJ'.~.' o_"o<J'.~.'-"-'o<J' 

·.·_·.,.,,_..-._·-.·,v,: .... -.; .. "~,.-_·.":'-'\}~' -- ·.·-'\]> '• '\].:."." .. "·-~--·o_C"v':,"·." .. '.·o'.~·-· .• :,v.~·~_--,:r>_·-:-.'\J:·o .:?-.' '\] ·-:-: ,-'\] -:-.t>.·'\J .:·~ .-'\] .-
v v V ' \:' 

0 
'•;;, 

0 
V V '\:'_-.-~~'·,~',0_

0

0 0_-.-._~:,.-',o_',~.---~·",
0

,.-\•_',"_-.-.. ~,· •• ',<>'~o_.-olJ',o'~o_·-orJ V,o, orJ',o' vv v -v v vv v vv 

Approach Slab (Flexible Pavement Approach Slab 
Shown, Rigid Pavement Approach Slob Similar) 

Approach Thrie-Beom Guardrail 
Transition (When called for 

ELEVATION OF INSIDE FACE OF RAILING 
(Reinforcing Steel not shown for clarity) 

in Plans) 

CROSS REFERENCE' 
For Section A-A, End View B-B and Detail 11A" 

see Sheet 2. (Railing on Bridge Deck and Approach Slab shown, Railing on Retaining Wal/Similar) 
For Detail 118 11 see Sheet 3. 

=========TRAFFIC RAILING NOTES========= 
This roiling has been structurally evaluated to be equivalent or greater in strength to other safety shape railings 

which have been crash tested to NCHRP Report 350 TL-5 Criteria. 

CONCRETE AND REINFORCING STEEL See Structures Plans, Genera! Notes. 
MARKERS Elevation Markers shall be placed on top of the Traffic Railing Railing at the end bents. On bridges 

longer than 100 ft. one marker shall be placed at each end of the bridge. On bridges JOO ft. or less one 
marker shall be placed at one end of the bridge only. Markers are to be furnished by the Florida Department 
of Transportation and installed by the Contractor. The cost of installing the markers shall be included in the 
Contract Unit Price for the Traffic Railing. 

SUPERELEVATED BRIDGES At the option of the Contractor the Traffic Roiling on superelevated bridges may be 
constructed perpendicular to the roadway surface. If on adjoining railing is constructed plumb, transition the 
end of the Traffic Railing from perpendicular to plumb over a minimum distance of 20'-0". The cost of all 
modifications will be at the Contractor's 
expense. 

GUARDRAIL For Guardrail connection details, see Index No. 400. 
RAILINGS ON RETAINING WALLS If the Traffic Roiling is to be provided on a retaining wall, the railing section 

wi!!be the same as shown on Sheet 2. Al/other details such as the guardrail transition attachment, the 
maximum spacing of the 74" open joints and Yz" V-groove shall apply. 

V-GROOVES Construct Yz" V-Grooves plumb,. Space V-Grooves equally between 74 11 Open Joints 
and/or Deck Joints and at V-Groove locations on Retaining Wall footings. 

NAME, DATE, AND BRIDGE NUMBER The Nome and Bridge Number shall be placed on the Traffic Roiling so as to 
be seen on the driver's right side when approaching the bridge. The Date shall be placed on the driver's left 
side when approaching the bridge. The Date shall be the year the bridge is completed. For a widening when 
the existing roiling is removed, use both the existing dote and the year of the widening. Block plastic letters 
and figures 3 11 in height may be used, as approved by the Engineer, in lieu of the letters and figures formed by 
Ya 11 V-Grooves. V-Grooves sho!!be formed by preformed letters and figures. 

JOINTS See Structures Plans, Superstructure, Approach Slab and Retaining Walls Sheets for actual dimensions and 
joint orientation. Open Railing Joints at Deck Expansion Joint locations shall match the dimensions of the Deck Joint. 
For treatment of Railings on skewed bridges see Index No. 490. Deck Joint at Begin or End Bridge Shown. Deck 
Joint at [ Pier or Intermediate Bent Similar. 
Provide 74" Intermediate Open Joints shall be provided at 

(J) - Substructure supports where superstructure slab is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between midspan and 

substructure supports where span length exceeds 180 ft. 
(4) - At ends of approach slobs when adjacent to retaining walls and at expansion 

joints on retaining wall junction slabs. 
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Ii_ W-Beam or Thrie-Beam 
Guardrail Bolts (Trailing End) 

4" 4" 

Bars 8Sl and 552 (Bottom) 
# Bundle 2 sets I I I 

Approach 
Slob 

# Bars 5V 
(Typ.J 

of Bars 5V-~-
Coping 

Field Bend Bar 5S2 Begin or End 
(Bottom) as required Approach Slab 

Bars 5V 12 8 11 sp. (max.J 3 sp. 12 7 11 

1'-9" 
5'-0 11 (Toe Transition) 

6 1-8 11 (Top Transition) 

1'-8" 

1'-1 Yz" 

Field Cut 

]'-]" 

d uar ra1 Ii_ Thrie-Beam G 
Bolts (Approoc h End only) 

4" 4" [ W-Beam or Thrie-Beam 
' ' ' 

Guardrail Bolts (Trailing End) I I I 

Transitio 
Splice ( 

n Bars 5P Field Cut & Lap 
Rotate Transition I I I Typ. Unless 

Al 
~ 

-
~ 

Bar 
5P 

-

proach V 
ob~ 

Ap 
SI 

-!I 
I 

Otherwise Noted) 

(Coping 
Bars 5P as 

I I I required---.__ 

\ 
-

I" ' ~ 
-

) I 
' ' 

I I I 

\__Bars lBars BS! I 
BT2 

;-
I 

Bors 5P © 8" sp. (mox.J 6!/z" 

I 5'-0" (Toe Transition) 

6'-8" (Top Transition) 

PLAN - Railing End Transition 

1'-8" 

I 1-1 Yz 

!Bars 8T17 

I I 

I 

' 

I 

' 

7" 6" 

[ Thri e-Beam Guardrail 
Approach End only) Bolts ( 

Bl 

~ 

"' I . 
~ 

~in 
...!!~ 

278 11 

NO ff' 
Begin placing Railing Bars 5P and 5 V on Approach 
Slab at the railing end and proceed toward Begin or 
End Bridge to ensure placement of guardrail bolt holes. 
If required, adjustments to the bar spacing for Bors 5P 
and 5V shall be made immediately adjacent to Begin or 
End Bridge. Shift and rotate Bars 5P and 5V (see 
Detail "A 11

) as required to maintain cover in Railing 
End Transition. 

Begin or End 
Approach Slab :t :t 

J: J: See joint orientation 
note on Sheet 1. 

.--------------------------
INSTRUCTION TO 0£SIGN£R.-

For Bridge Decks up to a maximum thickness of 11 
the two Bars 5S2 placed in the Bridge Deck may 
substitute for the longitudinal deck steel located 
within the limits of Bars 5V, provided that the total PLAN - Railing End Transition 

(Showing Bars 5V, 8Sl, 5S2 and 8T2J 
# Rotate Bars 5V as shown 

to maintain clearance. (Showing Transition Bars 5P and Bars 8Sl, 8Tl & 8T2J 
area of longitudinal deck steel beneath the railing, 
as required by calculation, is not reduced. Show 
these bars on the Structures Plans, Superstructure 
Sheets with the deck steel. 

Note: 
Lap Bars BTJ and 8T2 
with Bars 8Sl (4'-0 11 

min. Lap Splice). 

-
-

============:[)£TAIL "A" ============ 

J: Where railings of adjacent bridges ore to be built bock to back, 1'-BYz" 
the outside vertical plane of the railing and deck may coincide 
along a plane centered 1'-BYz" from each gutter line. A bond 
breaker will be required. See Structures Plans, Superstructure 

' 

Sheets for Details. 

6 1-8 11 

1£ W-Beam or Thrie-Beam I _.I I 

Guardrail Bolts (Trailing End)~~: , 

,....-Field Bend Bars as required I I 
' ' ' 

Bars 8Tl 
I I I 

I 

I 

·• 
I ~ 

/I I I 

1'-8" 

I -----i- 1£ Thrie-Beom Guordra1 
I 1'-lYz" Bolts (Approach End on lyJ 

~ 
" s " ·- ' " [) 

I 

.s :g 
"' z Q 

I 

~ 
~q 
I " "' 

c 
.2 

~ 

"' 

~ 
~ 

"' 
"' 
~ OJ 

I R 

"' en 
I 

"' ~ R 

81/4" l 1-01/4 11 V-* 
c 

" 5" 3!/," ' Bars 5P 0 Q 
(.) 0 

@ 8" Sp. f... 

I '" 
~ 

' ;.-----' 

' Bars 8SJ 

1, iTyp.! 

v !!/," * 
3" Cover 3 11 Cover 

I 
"c 

Q 
I . 
~ 

~ 

I: 0 Jou - - Const. Joint c. ~ "' 
Bars 8S1 -j--lf'. f... D:J "' D:J F=o=11~:F=11F1o==1111===~l~==~rnF=o=1111===111===1n=·= ='=111F±=111F=o 

II\ 

' 1: 

p 
.s I 
u ~ " u c 

p7 Cl- a 
OJ 

Bars 8T2 

.. ·.····"''···.· 
-

. "· ·' rv: '>_·: 
Transition Bars 5P, :r>t> V.' .-.:t>.·: v> ·0 f.,. ·.\ '---Bars 5V (see 

i~!i·~e C~:e! Lop ·: ·.V. ·~:-,~··o: ·.V : .. :·,~-.: r·~.~:.~··.: ... ~: ~:-.:r>\: ;i/o '. ·, 
Detail 

11

A
11

J 
1
/ 

Approach Slab (Flexible Pavement 
Approach Slab Shown, Rigid 
Pavement Approach Slab Similar) 

ELEVATION 

Bars 5S2 _.,/ Bundle 2 sets 
of Bars 5V ~ 

VIEW C-C 
RAILING END TRANSITION 

Detail 11A 11J 

(Guardrail and back leg of Stirrups not shown for clarity) 

I 

Required 
Bars 

5V k c c... Sp.- f' @ 8' 
174" * D:J 

' ~---~~ "' Bars 552--

= = = = = = = = =\ 
- ~ 

~ 

~ <:i 

' ------- o=====o =" -------
" 0 ' 

~ 
-G 

"' Ii ~ OJ : ..: ========-- " °" I I I I 

(_Future Asphalt Bridge Deck I 8!/z" I 674" \.....Coping 

Overlay SECTION A-A 
TYPICAL SECTION THRU TRAFFIC RAILING 
<SECTION THRU BRIDGE DECK SHOWN -

SECTION THRU APPROACH SLAB SIMILARJ 

~ 
0 

" [) 

" "' :,, 
ct 

~ 
Q 
~ 

" 

Al! Bars 5P, 55 and 5V as shown are included in the 
Estimated Traffic Railing Quantities. Do not include 
Bars 5P, 5S and 5V in the reinforcing bar lists and 
estimated quantities for supporting bridge decks, 
approach slabs or retaining wails. 

J'-3!/z" 

J '-01/i" 

([_ W-Beam or Thrie-Beam 
Guardrail Bolts (Trailing End) 

Bar 8 T2 (Lop with 
Bar 8S1J 

1£ Thrie-Beam Guardrail 
Bolts (Approach End) 

Future 
Asphalt 
Overlay 

Asphalt 
Overlay 

Approach 
Slab 

~ 
~ 

~ 
"" 

3
11 

Cover 

Bar 8T2 
(Lap with 
Bars 851),..--..,,11 

Riding 
Surface 

x; _______ .J:! __ 

~ 

VIEW B-B 

Cover (To ) 

Transition Bars 5P 
(See Detail 11A" for 
bar spacings) 

End Bar 5V (Field 
Cut! 

Bars 8Sl (Typ. Unless 
Otherwise Noted) 

//_--H--r- Bars 5V (See 
Detail "A" for 
bar spacings) # 

Yz" ,.. 

Edge of Approach 
Slab (Coping) * 

Bors 552 (Field 
Bend as Req 1dJ 

(Section thru Approach Slab shown, 
Section thru Retaining Walls similar) 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK 
p 

SJ 

S2 

Tl & T2 

v 

9" 

SIZE LENGTH 

5 7'-5" 

B As Reqd. 

5 As Reqd. 

B 13'-0" 

5 6 1-2 11 

Length as Required 

I 

BARS BSJ & 5S2 

## Vary Field Cut from 7 11 to J'-0 11 

to maintain a 2'-0 11 min. lap. 

~C~' ~ I I 
i's I I 
0. I I 

% / 
1'f F1e!d Cut 

'1t: & Discard - --...... 

I 
I 
I 
I 

"i::: I I 

I 
SC I 

I I 

I I 

c'-•---~ '--' 

'): : ~~ - - I 

ls0 I 

-" 0 
E 

2 
C) 

'; ~ 
G ,· 

" 0 ' 
~ 

0 
0 

.s 
~ 2 
.~ .s c 
0 0 

°" E 

STIRRUP BAR 5P TRANSITION STIRRUP BARS 5P 

I 

To Be Field Cut (JO of each required 
per Roiling End Transition) 

REINFDRCING STEEL NOTES• 
1. All bar dimensions in the bending diagrams are out to out. 
2. The reinforcement for the roiling on a retaining wolf shall be the same 

as detailed above for a 10" deck with l/JA = l/JB = 90°. 
3. All reinforcing steel at the open joints shall have a 2" minimum cover. 

LOW GUTTER HIGH GUTTER ROADWAY 
CROSS-SLOPEf---0~A---,.--~0-B--1~~0A~-.----,0-B---I 

OX to 2X 90° 90° 90° 90° 

2/. to 6/. 93° 87° 93° 

6/ to 10/ 96° 84° 84° 96° 

(/JA and !/JB shall be 90"' if Contractor elects 
to place Railing perpendicular to the Deck. 

6'-6" 

1 ;' I 
I 

6'-6" 0 ~ 8" for Bars BT! 
0 ~ 50 for Bors BT2 

TRANSITION BARS BTJ & 8T2 
(2 of each required per Railing End Transition) 

Contractor's vJ0: 
option ~,;..'~1•---~ 

.. "(: 

~ 
10; 

-c 54°30' 
~ 08\ 

l)0A /'. 

I 1 - 00 I 

45° 

--~ 

STIRRUP BAR 5V 

Portion of Bar 5V 
to be used~ 

Field Cut & I 

Discard~// 

I 
I 

I 

I 

I 

END STIRRUP BAR 5V 
To Be Field Cut 

Wne required per 
Railing End Transition) 

4. Bars BSJ may be continuous or spliced at the construction joints. Lap splices 
for Bars 851 and 552 shall be a minimum of 4'-0" and 2 1-0 11

, respectively. 
5. The Contractor may utilize Welded Wire Reinforcement when approved by the 

Engineer. Welded Wire Reinforcement shall conform to ASTM A497. 

. 

" / ----t- Mortar Plug 

['-..... ~'T 
~------~ 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

At Intermediate Open Joints, the lower 3" portion 
of the open joint shall be plugged by filling it with 
mortar in accordance with Section 400 of the 
Specifications. 

t · v I · v t~~~ ' G • 17 ' 0 ' 0 • 

45Jv<[0:·::1 
Paint Recessed 
Surfaces Black 

SECTION THRU RECESSED 
"V" GROOVE TO FORM INSCRIBED 

LETTERS AND FIGURES 

ESTIMATED TRAFFIC RAILING QUANTITIES 

ITEM UNIT QUANTITY 
Concrete CY/LF 0.154 

Reinforcing Steel LB/LF 44.71 

Note: 
The estimated railing quantities ore based on a 2/. 
deck cross slope; railing on low side of deck. 
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Limit Of Payment For 
Concrete Barrier Wall 

0 r Beginning Of Length Of Need 

Permanent Concrete 

Foundatron ~ 

CONCRETE BARRIER WALL APPUCAT/ON Barrier Wall ~ ' I 

' ' L, ' Design Total Le',th 
I PERMANENT CRASH CUSHKJN Design Speed System Le'!f!.h Of eras 

I __ j Departure Llne ( Typ. J f F. J Cushion r Ft. J 
1:16 For Speed s45 

I ---~1:13 For Speeds2"50 - QuadGuard 6.71 9.98 
End Of Concrete Barrier~ -- - - 30 TAU II 4.61 8.35 

Design Length 
SHORTRACC 14.11 15.06 

Total Length Of Crash Cushion QuadGuard 6.71 9.98 

35 TAU II 7.45 11.19 

DESIGN NOTES - CONCRETE BARRIER WALL APPUCATKJN 
SHORTRACC 14.11 15.06 

I. Design length is the length from the beginning of length of need to the end of the crash cushion. QuadGuard 6.71 9.98 

2. Determine length of need for barrier as detailed on Index 400. 
40 TAU II 10.30 14.04 

SHORTRACC 14.11 15.06 
3. Establish the end of barrier based on design length of shortest Crash Cushion option for gtven 

design speed. QuadGuard 9.55 12.83 

4. Determine that adequate space is available for construction of all options for given design 45 TAU II 10.30 14.04 
speed. If adequate space is not available, options must be limited to those that will fit. Tabulate 

SHORTRACC 14.11 15.06 selected options in the plans by location and design speed. 

QuadGuard 12.55 15.83 

50 TAU II 13.14 16.88 

TRACC 21.00 21.98 

QuadGuard 15.65 18.93 

55 TAU II 18.82 22.56 

TRACC 21.00 21.98 

GENERAL NOTES FOR OPTKJNAL CRASH Cl.JSHKJNS 
QuadGuard 18.62 21.90 

60 TAU II 21.67 25.41 
I. Crash Cushions for which the optional item may be used are limited to the systems identified on this index. The TRACC 21.00 21.98 Contractor may only use the options identified in the plans. 

2. This Index is applicable for permanent installations that shield the ends of Concrete Barrier Walls or Guardrails only. 
QuadGuard 21.60 24.87 

QuadGuard HS 24.58 29.16 
3. For Crash Cushion details, see drawings posted on Qualified Products List (QPL J web page. 65 

TAU II 24.52 28.26 
4. For other Crash Cushion applications, see the approved QPL drawings. 

FASTRACC 26.00 26.98 
5. Crash Cushions shall be assembled and installed in accordance with the manufacturer's specifications and any 

QuadGuard 27.55 30.83 limiting conditions noted on the approved QPL drawings. 

6. Transition Panels may be required from Concrete Barriers to Crash Cushions subject to reverse direction hits; see the QuadGuard HS 24.58 29.16 
70 

Crash Cushion drawings posted on the QPL for detalls. Transitions are required between the Crash Cushion and TAU II 27.36 31.10 guardrail and vary in length depending on the Crash Cushion used; see the Crash Cushion drawings for details. 
FASTRACC 26.00 26.98 

The cost of the transition( s J is to be included in the cost of the Crash Cushion. 

7. Optional Crash Cushions will be paid for under the contract unit price for Vehicular Impact Attenuator/Crash Cushion NOTE' 
(optional J EA, and shall be full compensation for furnishing and installing all components in accordance wlth the plans; Total length of Crash Cushion for the TAU II units is based on use of the Compact Back.stop. 
the manufacturer's detail drawings, procedures and specifications; the drawings posted on the QPL and this Index. When the PCB Back.stop is used, these lengths are reduced by 1.61 ft. 

@ 
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GUARDRAIL APPUCATION 

Design Speed System 
Design 
Length 
<Ft. J 

Total~ 
Of c 

CUshlon <Ft. J 

Limit Of Payment 
QuodGuard 2E.29 29.56 

For Guardrail 30 TAU II 18.36 22.10 

Transition Length Varies f Beginning Of Length Of Need SHORTRACC 2E.70 21.65 
Permanent Guardrail See Crash Cushion Drawings For Details Foundation~ OuodGuard 2E.29 29.56 

\ I 
35 TAU II 21.20 24.94 

: = =1= ;= = = = = = :;:i:-~-----1--,--1--,--1--,---,-,---r-r=- " SHORTRACC 26.70 21.65 

ZH ~ HHHHH PERI/ANENT CRASH CIJSH/ON J 
QuodGuord 2E.29 29.56 

--~1 
Departure Line ( Typ. J 40 TAU II 24.05 21.79 
1:16 For Speed:s45 

I ~1:13 For Speeds2:50 SHORTRACC 26.70 21.65 - - - OuodGuord 29.13 32.41 - -
Design Length 45 TAU II 24.05 21.79 

Total Length Of Crash Cushion 
SHORTRACC 2E.70 21.65 

OuodGuard 32.13 35.41 

50 TAU II 2E.89 30.63 

TRACC 33.59 34.57 

QuodGuard 35.23 38.51 

55 TAU II 32.57 36.31 

TRACC 33.59 34.57 

DESIGN NOTES - GUARDRAIL APPL/CAT/ON QuodGuord 38.20 41.48 

I. Design length is the length from the beginning of length of need to the end of the transition section. 60 TAU II 35.42 39.16 

2. Determine length of need for barrier as detailed on Index 400. 
TRACC 33.59 34.57 

3. Establish the end of the guardrail based on design length of shortest Crash Cushion option for given 
QuodGuard 41.18 44.45 

design speed. QuodGuard HS 44.16 48.74 
65 

4. Determine that adequate space is available for construction of all options for given design speed. If TAU II 38.21 42.01 
adequate space is not available, options must be limited to those that will fit. Tabulate selected options 

FASTRACC 38.59 39.57 i"n the plans by location and design speed. 

QuadGuord 47.13 50.41 

QuadGuord HS 44.16 48.74 
70 

TAU II 41.11 44.85 

FASTRACC 38.59 39.57 
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End Measurement For Opaque Visual Barri"er Payment, lF 

61 Transition 

Cut & Field Bend Reinf. Steel l
!H Open Jolnt Above Barri"er Wall 

J Joints Or Adjoining Rigid Structures 

2. 11 Clear 
~ 

1 

2. 11 Clear 

GENERAL NOTES 

I. The opaque vi"sual barrier is lntended to function as a visual screen, and is not intended 
Top Of Concrete 

Barrier,;..'.W~a~ll:_:::::c,._ _ _::;::::J~~:::_ _______ __,~::::_ ________ _!J:::::::::::!:::::::::::!l==::1\:::::!J:::::::::::!:::::::::::!l-ji-!J:::::::::::!:::::::::::!I==:::: 
to resist vehlcle Impact loads nor to restrain. contain or restrlct vehicles or cargo. The 
barrier is designed to withstand zone wind loading and strikes by light debris; and, designed 
to yield to exceptional strikes by vehicles or cargo, and to contain ruptured segments of 
the screen when yieldi"ng to such stri"kes. 

EST/MA TED QUANTITIES, LF 

Concrete 
Reinforcing Steel 

* 3.38 Lbs. With 

0.042 CY 
3.27 Lbs.* 

2' -2 11 Dowels 

ELEVATION OF REINFORCEMENT ANO OOWEUNG 

v-! 
i 

of Barrier Wall 
Visual Barrier 

Tooled Edge 
2 11 Clear m 

Tooled Edge'-~..,--+-1-~-----------~ 

1-J" Cover Min. 
(See Note 2J 

Class II Concrete. See 
General Note No. 6 For 
Surface Fini"sh And 
Coati"ng Requirements 

#4 Horiz. Bars Spaced 
At II" Ctrs. 
r See General Note No. 4 J 

#4 Vert. Bars 2'-0" Long 
Spaced At I' -6 11 ct rs. 
(See General Note No. 4 J 

1-J." Cover Min. 

rsee Note 2J ~ 
~-' § 
{\)~ 

#4 Dowels 11-8 11 Or 2 1-2 11 Long, 11:1 

Spaced At 3' -0 11 Ctrs. ~ 
(See General Note No. 4) §-

Tooled Edge-A ~ ~Tooled Edr;e 
'"'~ ..... ...,~-~-~------~ 

I 

I/ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

-\-
II 1• I 
II 4 I 

--j!-"'- I 
I I 

I 
I 
I 

(See General Note No. 2) 

Type F Safety Shape 

Barrier Wall 
r Symmetrical Or Asymmetrical J 

New Jersey Safety Shape 

2. When the opaque visual barrier is constructed on an existing barrier wall, dowels shall be 
l'-8" in length, embedded 6 11 into the barrier wall and set with an approved chemical grout. 
Embedment holes shall be i" diameter, drllled to a depth -;f" below the tip of the dowel 
unless greater depth ls requlred to accept manufactured grout capsules. 

When the opaque visual barrier is constructed in conjunction with project concrete barrier 
walls, dowels may be set as described above, in either the drilled or preformed holes; or, 
placed when the barrier wall ls cast. For dowels that are placed when the wall ls cost, the 
dowel shall be 2'-2" fn length and embedded to a depth of 12". 

When longitudinal reinforcing bars are encountered in the stem of existing barrier, shift the 
dowels to clear, maintaining the tJ" Cover Minimum to the face of the Opaque Visual Barrier. 

3. For both double and single faced concrete barrfer walls the opaque visual barrier ls to be 
located In the center of the top of the wall. 

For single faced barrier walls that are constructed around other vertical structures, the 
opaque visual barrier shall follow the a/J"gnments of only one of the walls and be centered 
atop that wall. 

For dual median barrier walls that follow differential profiles, the opaque visual barrier 
shall be constructed atop the wall with the higher elevation, unless conditions dictate 
otherwise. Lateral transitions or end overlaps for opaque vi"sua/ barrlers that alternate 
between dual walls shall be detailed i"n the plans. 

For median barrier walls that are divided when connecting to separated bridges, the opaque 
visual barrier shall be constructed atop the approach side barrier wall, unless differential 

Opaque visual barriers to be located on capped fills between dual barrier walls shall be 
detailed In the plans. 

4. In lieu of the reinforcement shown, the Contractor may substitute welded wire fabric equal 
to or better than that shown, when approved by the Englneer. Details shall be submlffed 
with requests for substitution. 

5. The Contractor may construct contiguous precast concrete panels in lieu of the cast-in-place 
opaque screen when approved by the Engineer. Panel design and method for anchorage to 
the barrier wall shall be detaUed by shop drawlngs when requesting the Engineer's approval. 

The Contractor may construct the opaque screen monollthfcally wlth the barrier wall; however, 
the screen design shall not be modified so as to cause the wall to be dynamically active from 
strikes on the screen; see design considerations in Note No. I above. 

6. Exposed concrete surfaces shall hove a Class 3 surface finish in accordance with Section 
521 of the Standard Speclf/catlon. unless another flnlsh Is called for In the plans. The surfaces 
shall have a Class 5 Applied Finish Coating in accordance with Section 400 only when called 
for in the plans. 

7. Payment for opaque visual barrier shall be full compensation for concrete, reinforcement, 
dowels, casting, placement. dr/l/lng, grouting, too/Ing, finishing and work Incidental thereto. 
and shall be paid for under the contract unit price for Opaque Visual Barrier< Concrete J 
( 2.'-3" Height), LF. 

Roadway Surface 

ENO VIEW 
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TRAFFIC RAILING NOTES 

This Traffic Roiling Retrofit has been structurally evaluated to be equivalent or greater in strength to a 
design which has been successfully crash tested in accordance with NCHRP Report 350 TL-4 criteria. 

CONCRETE: Concrete for Transition Bfocks and Curbs shall be Class II {Bridge Deck). 

REINFORCING STEEL: Reinforcing steelshal/be ASTM A615, Grade 60. 

THRIE-BEAM GUARDRAIL: Steel Thrie Beam Elements shall meet the requirements for Class B (10 Gauge) 
Guardrail of AASHTO M 180, Type II {Zinc coated). The minimum panel length for Thrie-Beam Elements 
shall be 12'-6 11

• Field drilled holes for Post connections shall be 74 11 by 2]/2" slotted holes. 

GUARDRAIL BOLTS: Guardrail bolts, nuts and washers shall be in accordance with AASHTO Ml BO. 

GUARDRAIL POSTS AND BASE PLATES: Posts and Base Plates shall be in accordance with ASTM A36 
or ASTM A709 Grade 36. 

ANCHOR BOLTS, NUTS AND WASHERS: Adhesive-Bonded Anchors and Anchor Bolts shall be fully 
threaded rods in accordance with ASTM F1554 Grade 105 or ASTM A193 Grade B7. At the Contractor's 
option, Anchor Bolts for through bolting may be in accordance with ASTM 449. Al! Nuts shall be single 
self-locking hex nuts and in accordance with ASTM A563 or ASTM A194. Flat Washers shall be in 
accordance with ASTM F436 and Plate Washers (for long slotted holes only) shall be in accordance with 
ASTM A36 or ASTM A709 Grade 36. After the nuts have been snug tightened, the anchor bolt threads 
shall be distorted to prevent removal of the nuts. Distorted threads and the exposed trimmed ends of 
anchors shall be coated with a galvanizing compound in accordance with the Specifications. 

COATINGS: All Nuts, Bolts, Anchors, Washers, Guardrail Posts, Anchor Plates and Base Plates shall 
be hot-dip galvanized in accordance with the Specifications. Guardrail Post Assemblies shall be hot-dip 
galvanized after fabrication. 

ADHESIVE -BONDED ANCHORS AND DOWELS1 Adhesive Bonding Material Systems for Anchors 
and Dowels shall comply with Specification Section 937 and be installed in accordance with Specification 
Section 416. 

BRIDGES ON CURVED ALIGNMENTS: The details presented in these Standards are shown for 
bridges on tangent alignments. Details for bridges on horizontally curved alignments are similar. 

POST SPACING: Posts shall be located along the length of the bridge at typical 6'-3" or 3'-1 f/2 11 spaces. 
Utilize the Modified Post Spacing at Intermediate Deck Joints Details as required to cfear deck joints. 
Establish post spacing afong the bridgeand Roadway Guardrail Transition beginning with the Key Post. 
The variable post spacings located near begin and end bridge may be utilized to optimize the typical post 
spacing. Variable lengths of guardrail overlap are afso permitted to optimize the typicafpost spacing. 
Symmetry of post spacing is not necessary. 

THRIE -BEAM EXPANSION SECTION: Thrie-Beam Expansion Sections shall be ins to/fed at locations shown 
in the Plans. Install nuts for splice bolts finger-tight at 2f/2 11 slots in thrie beam expansion sections. Nuts 
shall fully engage bolts with a minimum of one bolt thread extending beyond the nuts. Distort the first thread 
on the outside of the nut to prevent loosening. Tighten guardrail bolts in 374" slots at guardrailpost(s) that 
lie between the slotted expansion splice and bridge deck joint so that the boft heads are in full contact with 
thrie-beam elements, but not so tight as to impede movement due to expansion. 

ELEVATION MARKERS: Elevation Markers shall be placed on the top surface of the end bents as directed 
by the Engineer when portions of the existing traffic roiling carrying existing elevation markers are removed. 
Markers are to be furnished by the Florida Department of Transportation and installed by the Contractor. 

REFLECTIVE RAILING MARKERS: Reflective Railing Markers sha!f conform to Section 993 of the Specifications. 
Install markers in the upper groove of the Thrie Beam Guardrail at the spacings shown in the table below. Reflector 
color (white or yellow) shall conform to the cofor of the near edgeline. 

PEDESTRIAN SAFETY PIPE RAIL: Pedestrian Safety Pipe Roi/is required when called for in the Plans. See 
Index No. 400 for details. 

BRIDGE NAME PLATE: If o portion of the existing Traffic Railing is to be removed that carries the bridge name, 
number and or date, or if the installation of the Traffic Railing (Thrie-Beam Retrofit) will obscure the bridge name, 
number and or date, then a Bridge Name Plate shall be furnished and installed on an adjacent, separate ground 
mounted post as directed by the Engineer. The Bridge Name Plate shallinclude the information on the existing 
Traffic Railing that has been removed or obscured, e.g., Bridge Number, Bridge Name or Date. The Bridge Name 
Plate shall be approximately 316 " thick aluminum plate in accordance with Specification Section 700. The 
Bridge Name Plate shall be white background, with 3" ta!! black fetters, }4" black border and sized appropriately 
to contain the information required. 

PAYMENT: Payment will be made under Metal Traffic Railing {Thrie-Beam Retrofit) which shall include a(/ materials 
and labor required to fabricate and install the barrier and lapped guardrail where necessary to maintain post spacing. 
The Pedestrian Safety Pipe Roi!, Transition Blocks and Curbs, Bridge Name Plate, Reflective Railing Markers and 
installation of Elevation Markers, where required, will not be paid for directly but shall be considered as incidental work. 

REFLECTIVE RAILING 
MARKER SPACING 

Distance -
Edge of Travel Lane 
to Face of Railing 

< 4' 

4 1 to 8' 

> than 8 1 

Spacing (Ft.! 

40' 

BO' 

None Required 
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3'-1!/z" 3'-1!/z" 6'-3" 3'-1!/z" 

11 11 Min. Index Nos. 471 & 476; J'-2" Min. Index 
JYa" No. 475 for non skewed joints. See Skew Detail 

[ Guardrail -4"11~~ for treatment at skewed joints J Varies I 
Post Assemb!yc_; Guardrail Post I Intermediate 11'-674 11 Min.I 

11 Assembly (Offset ' 0 k J t ~ 
Thrre-Beam Blocks Required ,J 'ec oin I Field Drill f4 11 x 2!12" slots 

Guardrail\ 11 on Index No 4 75) ; ) I 

' ' ' ' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

3'-1!/z" Post Spacing as 

measured to 
[ Post Bolts 

·r [ Past ao1ts 
(Typ.J 

' . 

MODIFIED POST SPACING AT INTERMEDIATE DECK JOINTS DETAIL FOR INDEX NOS. 471, 475 & 476 

6 1-3 11 

([_ Guardrail 

Post Assembly~i 

'I 

' ,, ' 

' ,, 

3'-1 Yz" 6'-3" 

J'-6 11 Min. for non skewed joints. See 
Detail for treatment at skewed joints. 

Skew 

I 

' 

I 

' 

;; Fl I 

Intermediate 

Deck Joint .11 
Offset Blocks required on 
Index Nos. 472 & 474 ~ 

3'-1 Yz" 

Ii_ Post Bolts 
( T yp. ! --------! 

l( Guardroi! Post I 

, Assembly 

I I 

I " 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

6'-3" 

Thrie-Beam 
Guardrail 

Post Spacing as 

measured to 
r£ Post Bolts 

MODIFIED POST SPACING AT INTERMEDIATE DECK JOINTS DETAIL FOR INDEX NOS. 472, 473 & 474 

--~---' ; 

' " -- - - - - - -- -- -- - - - - - -- -- - - - - - -- --'-- - - - _J : •••-'••··········· :•••••••:. Intermediate Deck Joint --~Existing Bridge Coping 

I[ 

7" 

Curb 

0 

0 

Guardrail Post 
Assembly With 
Offset Block 

7 11 Min. Ya !/! Adhesive-Bonded Anchors 
Anchor Bolts~ 

" 

I 

!'-!" Min. 11/i" !/! Adhesive-Bonded Anchors 

7 11 Min. 11/i" !/! Thru-Bo!ts with Anchor Plate 

PARTIAL PLAN 
INTERMEDIATE JOINT SKEW DETAIL 

13'-71/i" 

7 sp. el 1'-614" ~ J0'-51/i" ~ Spacing 14" x 37," 

Post Bolt Expansion Slots 

Slotted Expansion Splice 
74' x 37," Post Bolt, 
Expansion Slots (Typ.J 

= = == == == = = = == == == = = = = = == == = = = = = == == == = = = == == == = = = = = == == = = = = = == == == = = = = = == == = = = = ='== -

2%2 fl x 2f/2 11 Splice Bolt 
Expansion Slots (Typ.J 

2%2
11 x 1Ya fl Splice 

Bolt Slots (Typ.J 

THRIE-BEAM EXPANSION SECTION 

2008 FOOT Design Standards 
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![_ Guardrail 
Post Assembly 

74" !jJ Holes 
(Typ.! 

74' If. 
1a 

Base Plate 

1'-2" 

W 6 x 15 Post 

Front Face 

Post to Bose Plate >--~--ei 

FRONT VIEW SIDE VIEW 

Lap 

(J'-0!/z" Min.! 

27:32 " x lYs 11 Slots (}2 Per Splice) with 
%" !jJ x 1!/z" Long Button Heod Bolts 
and Recessed Nuts (]2 Required) (Typ.J 

2 11 41/4 11 41/4 11 Vories 

!" !jJ Holes for Ya" !jJ 
Anchor Bolts 

I 

}:;" x 2!/2 11 Slots (2 Per 
Post) with Post Bolts and 
Recessed Nuts (2 Required). 
Not required when splice 
is located between posts. +--+"'<I>-... 

Trailing 
Thrie-Beam Panel 

Direction of Traffic 

Neutral Axis & 
[ 2732 " x lf/8 " 
Slots 

Approach Thr~ Panel "le-Beam I 

1%" (/) Holes for 11/4 11 
(/) Anchor Bolts THRIE -BEAM GUARDRAIL SPLICE 

SECTION B-B 
Note: All Thrie Beam Panels shall be lopped in the direction 

of adjacent traffic. At the Contractor's option, laps may 
be extended. Field drill holes in Trailing Thrie Beam POST DIMENSION TABLE 

POST CURB HEIGHT WIM. AJ DIM. x DIM. y 

Post "A" 5" to 7" 111/i" 2'-0" 

Post "B" ) 7" to 10" 91/i" 1'-10" 

Post "C" > 10" to 1'-0" 71/i" 1'-8" 

Note: DIM. A is equal to the exposed curb height. For location 
of DIM. A see Index Nos. 471 thru 476, Sheet 1. 

1 1-5 11 

Yz' If. 

Guardrail Panel as required. 

Note: The Anchor Plate and Plate Wosher are applicable only 
to 11/4 11 

(/) Anchor Bolts that are to be thru-bolted for 
Index Nos. 4 71 & 4 76. 

4" 

====GUARDRAIL PDST ASSEMBLY DETAIL==== 
11{6" !jJ Hole n 
(centered!~~ 

74 !jJ 
Holes 

5!/z" Min Special 7!/2 11 Max. Special 

Offset Block 4 11 Min. Offset Block 

7f/2'' Standard Sf/211 Standard 

Offset Block Offset Block 

co 
I . 

17[6" x 3Ys" Long Slotted Holes for 
Anchor Bolts with Plate Washers (Typ.J 

ANCHOR PLATE DETAIL 

OFFSET BLOCK NOTES' 

1. 

2. 

3. 

4. 

Offset blocks shall be timber or Approved 
Alternate. Uniformity of block size and 
alignment of guardrail shall be maintained 
along length of retrofit. 
Post bolt holes in offset blocks to be 

centered ( ± 1/4"J. 
Timber offset blocks shall be dressed on 

all four sides (S4S). 

lfB' R 

L 

1{6/f.~__] 
PLATE WASHER DETAIL 

/~\ .. 
~ 

\ J 

!± 10) 

0.135" (nomina!J 

Sheet Thickness 

TYPICAL SECTION THRU THRIE -BEAM 
GUARDRAIL (EXPANSION SECTION SIMILAR) 

Block assemblies for Special Offset Blocks 
can be made up of 2 or 3 Special or 
Standard Offset Blocks, field dressed as 
required. 

%" OVAL SHOULDER BUTTON HEAD BOLT 

8 11 x 6 11 x 1 1-10 11 (Nomina!J Timber 
Offset Block (7!/z" x 5!/z" x 1'-10" 
Dressed Dimensions) 

Pare corner of offset 
block as required to 
clear anchor bolt 

FRONT VIEW SIDE VIEW 

OFFSET BLOCK DETAIL========== 

L 
THREAD 
LENGTH 

1!/z" Full Length 

Varies 4 1
' Min. 

(8 11 Min.J 

APPL/CATION 

Rail Splice Bolt, Post Bolt for 
Index Nos. 471, 473 & 476 

Post Bolt for Index Nos. 472, 
473, 474, 475 & 476 

2008 FOOT Design Standards 

l"r/) x Y]6 " Deep 
Recess (Both Sides) 
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(£ Post Bolts and Match 
Line (Trailing End) (See 
Sheets 3 and 4) 

Thrie-Beam 
G d I uor ra11l 

Guardrail Post 
Assembly (Typ.J 

0 0 0 

- - - -- -- - - - - - - -- -- - -,- -- -- - - - - - -- -- -

"-----Gutter Line 

Intermediate Deck 

Joint (See Note 2) 

_____ (_~~~~~-~~ 
0 0 

Front Face of Thrie-Beam A I 
Guardrail ..._.I Existing Bridge Deck 

I 
=--=1 Direction of Traffic 

' 

I 

' 

PARTIAL PLAN OF RAILING 
I 

' 

I 

' 

I 

' 

Bridge 

r (£ Post Bolts and Match 
Line (Approach End) (See 
Sheets 3 and 4) 

3 1-l!/2 11 spacing (Typ. except as noted along bridge, see Note 2) 
f-----~-~-~~~--~1-----~--~---------' 

11" Min Intermediate Deck 

[ Post Bolts _________ !Typ.J Joint /See Note 2! 

Guardrail Post lYa 11 Asphalt Overlay 
Asse bly (Typ.J \ when present I 

\ [ Post ---
1

: (Varies) , 

~~=~~~ 
I ::

0 
I 

m 

: +: I ' 0' I+:: I 

' +. ' ' 0' I ,,o I '+. ' 
' .. .. 

I 1 I ------~"='''~'=='-I I 11 I I 11 I 

t;,~tJ;~io'~'~::J t: .. ·;1;.~:;5;:~~i",'.~!t:i1 ~·~~;} ~'.'.}1·.;::~~·~ 
Existing Bridge Deck 

Top of Existing Curb 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

TYPICAL TREATMENT OF RAILING ALONG BRIDGE=== 

NOTES' 

1. On approach end provide Index No. 402 (as shown) or other site 
specific treatment, see Roadway Plans. For treatment of trailing end 
see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the 
Modified Post Spacing at Intermediate Deck Joints Detail, Index No. 470, Sheet 2, 
as required. 

3. Areas where existing structure has been removed shall match adjoining areas and 
shall be finished flat by grouting or grinding as required. Exposed existing 
reinforcing steel shall be removed off 111 below existing concrete and grouted over. 

CROSS REFERENCES' 
For Section A-A see Sheet 2. 
For Traffic Railing Notes and Details 

see Index No. 4 70. 
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Control Line 

Thrie-Beam 
Guardrail 

~ [ Thrie-B~ -
"2 Guardrail ~ 

%"I/! x lf/2" Post Bolts 
and Recessed Nuts 

Guardrail Post Assembly 11A 11
, "B 11 

or "C" (See Roadway Plans) 

l 1-2"x 10 11x Ya" 
Thick Resilient Pad °' Asphalt Overlay when ~1 

present (Varies) ~~~~~ 
~ -g 

Final Riding 
Surface 

~~ .~ 
:-s;i ~ G Detail "A" 

c\s c:iDeO,c_k_J-
Bridge 

I I 
I I 
I I 

Existing 

1 ~ Anchor Plate with 
2 "" Plate Washers 
(See Index No. 470) 

2" :t * 
2 11 Cover Min. 

SECTION A-A 

-0 

CJ c!i 
2 Ya 11 

rJJ x 8" Adhesive-Bonded 
Anchors with Heavy Hex Nuts and 
Washers set in drilled holes (5!/;;i' 1 

Max. Depth) 

Existing Curb 

2 ~ 1;;4 11 (fJ Hex Head HS Anchor 
Bolts with self-locking Heavy Hex 
Nuts and Washers set in lf/2" (fJ 
core drilled holes. 

TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

BILL OF REINFORCING STEEL BAR BENDING DIAGRAMS 

MARK SIZE LENGTH 4" 

'" 
I 

A 4 AS REQUIRED l_ - " D 4 1'-11" ~Q 

~ . I < 
L 4 4'-1" ~ ~ 

" '.:1 ~ 
Length OS Required Dowel Bar 4D 

I I 
(Standard 180° Hook) 

BAR 4A 3'-8" 

NOTES' 

I I ~I 1 . All bar dimensions are out to out. 
2. The 1 '-2" vertical dimension shown for 

Bar 4D is based on a curb height of 9". 
If curb height is less or more than 9 11

, 

decrease or increase this dimension by DOWEL BAR 4L 
an amount equal to the difference in curb 
height. 

Thrie-Beom Guardrail 

C) 
I 

'" 

** 
Control Line (Scheme 2), Control Line 
Projected from Bridge (Scheme 3) 

!;4 11 ± f/2" Out 

of Plumb (Max.) :t: 

Ii_ Guardrail Post 

1~++~%" I/! x lf/2" Post Bolts 
and Recessed Nuts 

Guardrail Post Assembly 11A ", "B" 
or "C" (See Roadway Plans) 

1'-2"x JO"x Ya" 
Thick Resilient Pad Asphalt Overlay when 

present (Varies) 
°' I 

~ r;:::~=:;::::;:;::Ri:¥---_C--T~ 
Final Riding .~ ~ JS 
Surface----........_ G ~ ~ E 

1-~ c:::i llJ Lu 

Exl

·s t11nt'g"A'plp';r:o·• ajc:
1

h';s;1;a'.b:~]~' -(-j-T'c--t-~ ~~:~:~~ :~;£:%::?;:~: 
~---1+-2 ~ 1!;4 11 fJJ x 1'-4" Adhesive-Bonded 

2" ** 
2" Cover Min. 

Anchors with Heavy Hex Nuts and 
Washers set in drilled holes (J'-1!12" 
Mox. Depth) 

SECTION B-B 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

<SCHEME 2 SHOWN, SCHEME 3 SIMILAR) 

* . . . Shim with washers around Anchors as required to 
maintain tolerance. 

zz + . Offset may vary _ 1" for Adhesive-Bonded Anchors 
to clear existing curb reinforcing and provide 
minimum edge clearance. Offset shall be consistent 
along length of bridge. 

Control Line? J 

Front of Curb 
along Bridge ~ 

°' .c " ;-2 ..Q 
c 0 

Q: -2 s 
0 

.o ~ "' ~ "' ~ ~~ ~ " o·- ao c c 
f... s: " 0 >"' 
°'" 

0 ~ 

:§ Q E 
" -~C c 

cJ ~ 
-0 "" c 0 -S 0 
(_) ± 0 

"' °' ~ 
:§ .s ..__ 
-~ ± -2 
cJ "' 

_LJIC Top of Curb 

DETAIL "A" 

TYPICAL SECTION THRU EXISTING TRAFFIC 
RAILING SHOWING LIMITS OF REMOVAL 

<BRIDGE DECK SHOWN, WING WALL SIMILAR) 

CROSS REFERENCES' 
For location of Section A-A see Sheets 1, 3 & 4. 
For location of Section B-B see Sheets 3 & 4. 
For application of Dim. A see Post Dimension Table 

on Index 470, Sheet 3. 
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Existing Bridge 

Coping~--

Front Face of 
Thrie-Beam 
Guardrail----+~ 

~I, [ Post Bolts (Lost 

1

, 

Index No. 471 PostJ 

Traffic Railing (Thrie-Bea 

[ Post Bolts and I 

Match Line (Approach I 

or Trailing End) 
(See She e t 1) ____________..-

2 

End Deck Joint (See Note 2, 
Sheet 1) 

r-- Front Face of Back wall & 
Begin or End Bridge 

-------r- c;-Existing Perpendicular Wing Wal! shown, 
~ Existing Angled Wing Woll similar 

[ Key Post Dowel Bors 4L (}0 11 EmbedmentJ 
(See Note 2) 

Existing Bridge Deck I 

([_ Post Bolts c_J 
Retrofit) Limits of Payment 

I 

Existing Approach Slob 

3 1-0 11 Transition 

Block (See Note 1 

Roadway Guardrail Transition 

(See Note 1, Sheet lJ 

PARTIAL PLAN OF RAILING 

Variable Spaces (3'-lf/2 11 Max., 11" Post Spacing as measured 

1'-614" Min.! to [ Post Bolts 

Transition Block 
(See Note 1) 

Edge of Existing 
Approach Slab 
(Location Varies) 

Roadway Guardrail 
Transition (See Note 1, 
Sheet 1) 

~ Direction of Traffic 

[ Post~I End Deck Joint (See Note 2, 
Sheet 1 of 4) 

Thrie-Beam 
Guardrail I 

Guardrail Post 
Assembly (Typ.) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 1 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME J NOTES" 

1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, see Roadway 
Plans. Shope and height of Transition Block or Curb shall match existing bridge curb. Transition Block may 
be omitted on trailing ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side clearance and 3 11 

bottom clearance. 

Existing Bridge Al 
Coping\ Existing 

Jo Cur::ii 

Gutter Line ] 

Intermediate Deck Joint 
(See Note 2, Sheet lJ 

r-- Front Face of Back wall & 
Begin or End Bridge 

~Existing Approach Slob~ 
: ' 

Existing Bridge Deck 

Front Face of 
Thrie-Beom Guardrail [ Post Bolts e____j 

I 

Traffic Railing (Thrie-Beam Retrofit} 

Dowel Bars 4L (JO" EmbedmentJ 
(See Note 2) 

3 1-0" Transition 

Block (See Note 1 

Roadway Guardrail Transition 

Edge of Existing 
Approach Slab 
(Location Varies) 

Roadway Guardrail Transition 
(See Note 1, Sheet lJ 

~ Direction of Traffic 

I C- [ Post Bolts (Last 
~ Index No. 471 PostJ 

Limits of Payment (See Note 1, Sheet lJ 

PARTIAL PLAN OF RAILING 
I 

[ Post Bolts and Match 
Line (Approach or Traili~ 
End) (See Sheet lJ - I 

2 Variable Spaces (3 1-lf/2 11 Max. 

1'-614" Min.! 

([_Key Post~! 
lra I Thrie-Beam 

Guardrail 

Asphalt Overlay when 
present (Varies) 

I 

Guardrail Post 
Assembly (Typ.) 

11 fl Post Spacing as measured 

to {[__ Post Bolts 

End of Existing Wing Wall 

(See Note 2J 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 2 
RAILING END TREATMENT FOR PARALLEL WING WALLS 

SCHEME 2 NOTES" 

Transrt1on Block 
(See Note 1) 

1. Provide Transition Block (as shown) or Curb if existing Approach Slob does not hove a curb, see Roadway 
Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may 
be omitted on trailing ends with no opposing traffic. 

2. Field bend Dowe/Bars 4L within Transition Block as required to maintain 2 11 top and side clearance and 3" 
bottom clearance. 
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Intermediate Deck Joint 

(See Note 2, Sheet 1) 

Guardrail Post 
Assembly (Typ.) 

Existing Bridge Deck 
1 

A I 
Front Face of I ~ 
Thrie-Beam Guardrail 

r-- Front Face of 
Back wall & Begin 
or End Bridge 

Existing Flared Wing Wal! shown, 
Existing Wing Wal! with combined 
Para/le! and Flared portion similar 

Construction Joint with 2 Layers 
of 30 Lb. Smooth Roofing Paper 

Existing Wing .C"l Wall~. 

Cast-In-Place Curb with 
Transition Block (See Detai/J 

_,,, 
/ 

Bars 4A @ 9 11 Max. (See Note 2) (Typ.J 

--·~ [Roadway Guardrail Transition 

--~ (See Note l, Sheet l) 2 Layers of 30 Lb. Smooth 

': -------Roofing Paper along joint 

projection 

' 

---- -------~ 

Edge of Existing y 
Approach Slab 
(Location Varie ) 

"f 

B I IV, [ Post Bolts Existing 
..._.I Approach Slab 

[ Key Post __,---jl =-=1 Direction of Traffic Dowel Bars 4D @ 9" ± centers 
each way (See Note 2) (Typ.J 

c Q ~ " ' ~ 0 ~ 

Cl 

Traffic Railing (Thrie-Beam Retrofit) Limits of Payment Roadway Guardrail Transition 
" ~ 

Limit for Cast-In-Place Curb when Transition Block 
is not required on trailing end. Provide 6" Min. 
clearance to Adhesive-Bonded Anchors. 

Depth of shaded portion 
extending off Approach 
Slab shall be 11-0" Min. 

Edge of Existing Approach 
Slab (Location Varies)-~-

I C- [ Post Bolts (Last 
~ Index No. 471 PostJ PARTIAL PLAN OF RAILING 

(See Note 1, Sheet 1) curb Match Bridge 

Existing Approach Slab 

Cast-In-Place Curb 

alignment 3'-0" Taper 

I 

'Vories (3'-1!/z" Max.

1

Varies (4'-81/4" Max.r Post Spacing as measured 

[ Post Bolts and Match 
Line (Approach or Trailing 
End) (See Sheet 1) 

Thrie-Beam 
Guardrail 

If Key 

to [ Post Bolts 

Post--11 ~ 
!Ya 11 1-674 ' If 

Post Bolts 

Guardrail Post 1
, I 

A h It 0 I h Assembly (Typ.) c- Post Bolts ----;i , [Roadway Guardrail Transrtron 
sp a ver ay w en 'I:: I I 

g,,,p,,rl"e s'i'e"ln"t""t"V"a r,,1,,·e"s"J """"~'l'i~""""""""""""""~~"""""""""""""""IITTli ':':'•'he CC" "°' ' ~' T " 
fo:c~~lf 1!~~;~I',~E1~c:::·~ .,,,}~'.'',;:,;~.'., . ,,::;:~ ' ' ,, 

existing _) Existmg Curb 9 :-v'.· 0~T_,_, ___ c-·---- Cost-In-Place Curb with 

Bridge Deck Front Face of Backwall&~b?_·.~>~! Existing Approach Transition Block (See Detail) 
Begin or End Bridge_) ~ Slab 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 3 
RAILING END TREATMENT FOR FLARED WING WALLS 

SCHEME 3 NOTES1 

1. Provide Cast-In-Place Curb as shown. Shape and height of Transition Block and Curb sha!!match existing bridge curb. 
Transition Block may be omitted on trailing ends with no opposing traffic. 

2. Field cut and bend Bars 4A and rotate Dowe/Bors 4B within Curb and Transition Block as required to maintain 
2 11 top and side clearance and 3" bottom clearance. 

3. A single /a 11 1J x 8 11 Adhesive-Bonded Anchor may be omitted as shown when 2 11 clear cover cannot be provided. 

Transition Block (See Note 1) 

PLAN OF CAST-IN-PLACE CURB & TRANSITION BLOCK DETAIL 
(Approach End with Transition Block Shown, Trailing End without Transition Block Similar) 

en 
:§ 

Q 
-~ "' cJ ·" ~ 

" ~ :r: 
~ c "' m 

!" 

Bars 4A 

Varies 

@ 9" 

2 Layers of 30 Lb. Smooth 
Roofing Paper along joint 

~ "° c ' 0 0 0 Max. !Typ.J 

"" 
Cl " Cl 

Dowel 
Bars 4D 

"' 9" ± ---,1---+1-----.Jl---""-----1 I 

Asphalt Overlay when !::.'::.' 
1 1 c : : : : i 

present (remove to the --------------------~ --~ 
top of concrete within 7 11 Embed. (Typ.) -+-+----+--~ 
limits of Cast-In-Place Curb) 

3 11 Cover 
Existing 
Approach Slab 

Existing Wing Woll 

2" Cover 
-+--+----

SECTION C-C 
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Front Face of 
Thrie-Beam Guardrail 

I[_ Post Bolts and Match 
Line (Trailing End) (See 
Sheets 3 and 4J 

' . 
' !, I 

' 

Intermediate Deck Joint 

11 (See Note Existing Traffic Railing 

(Ty~e ~~nes!? 
2 ) Existing 

~Coping 
Bridge 

___ /_J l _____________ _ 

Guardrail Post 
Assembly with 

0 
Offset Block 

0 (Typ.J 

............... =·r· 
Gutter Line___} 

Existing Bridge Deck 

---------=1 Direction of Traffic 

PARTIAL PLAN OF RAILING 

6 1-3 11 spacing (Typ. except as noted along Bridge, see Note 2J 

11-6 11 Min. for non skewed joints. For treatment 
of skewed Intermediate Deck Joints see Skew 
Detail Index No 470 Sheet 'J (Typ J L '). Intermediate Deck Joint 

I[ Post Bolts (See Note 2J 
Guardrail Post 1Ys" ' Assembly with 

Post --11 
,r--Aspha!t Overlay 

Offset Block (Typ.! 
I[ 

when present 
(Varies) 

:c.• I 

I ,a 1 I 
' 

Curb _.>-. 
. . \ ... Existing 

-r---r,--.-. 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Traffic Railing not shown for clarity) 

0 

0 

I 

' 

I 

' 

I 

' 

I 

'-""----- r[_ Post Bolts and Match Line 
(Approach End) (See Sheets 3 
and 4J 

Thrie-Beam 
Guardrail 

=== TYPICAL TREATMENT OF RAILING ALONG BRIDGE=== 

NOTES' 

1. On approach end provide Index No. 402 (as shown) or other site specific 
treatment, see Roadway Plans. For treatment of trailing end see Roadway 
Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints 
use the Modified Post Spacing at Intermediate Deck Joints Detail, Index 
No. 470, Sheet 2, as required. 

3. Areas where existing structure hos been removed shollmotch adjoining 
areas and shall be finished fiat by grouting or grinding as required. Exposed 
existing reinforcing steel shall be burned off 111 below existing concrete and 
grouted over. 

CROSS R£F£R£NC£S' 
For Section A-A see Sheet 2. 
For Traffic Railing Notes and Details 

see Index No. 4 70. 
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1'-0 11 ± :t :t 

Standard Offset Block 

Thrie-Beam Guardrail 
6" 

f-------< 
Nominal 

f/4" ± Yz" Out of 

Plumb (Max.J ;/< £Existing Traffic Railing 

Asphalt Overlay 
when present 
(Varies) 

Final Riding 
Surface--~ 

I 

If 
Guardrail 

~-------- (Type Varies) 
I ' 

Guardroif Post : ',. 
' ' ' 
' ' ' 

%11 iJJ ; 8 11 Pos
1

t B~lts 
and Reyessed Nut::J, 

Guardrail P~st Assembly 11A 11
, "B" 

or "C" (Se!e Roadwai Plans) 

1'-2 11 x 10 11 Slope:! ! Existing Curb 

Thick ~.C;;:';::±;::::;:;;:i~~V'"aCJnJ<·e"s: __ L Overhang 

"------h'-A :JJi:FE~~ntlJ jj 
r -- - - - -- -- -- - - - - - -- -- - - -

Existing Bridge Deck [; ~~;;,i~;; 
2 '"'"" /a 11 (/J x 8" Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
drilled holes <5Y:/' Max. Depth) 

1'-1 11 Min. Embedment 

Overhang 

Ck" 5!/z" 

Control Line 

3 11 Cover Min. 

2 '"'"" 11/4" iJJ x 1'-4 11 Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set in drilled holes 
(J'-1!/z" Max. Depth! 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

J<:t Varies 
0 1-0 11 ± Min.J Match Front Face of 

Thrie-Beam Guardrail 
afong Bridge ---~--1 

Offset Block(s) as required 

Approach 
Slab Varies --+---4 

I I 
I I 

f/4" + Yz" Out of 

Plumb (Max.) ;/< {Existing Wing Post 
-------,'',,,(Type Varies) 

Guardrail Post r , 

% " ljJ Post 'aolts Oength varies) 
Recessed Nuts 

/

Existing 
Approach 

cSc-c-;h_e_m_e_s_3oc-::-&--;;4_---cO=v-:er-;-h_a_ncg--cV:c::_
1

~_1:-;s __ t-i--'!-cc--.,- 'l(
3

-1,, 
Schemes 5 & 6 - 2 11 Nominal Overhang 

J: :f Vories Syj 11 

Control Line (Schemes 5 & 6) 

Control Line (Projected from ,' 
Bridge) (Schemes 3 & 4J ~ 

2 '"'"" /a 11 iJJ x 8" Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
drilled holes (5yj 11 Max. Depth) 

Cover Min. 

2 '"'"" 11/4" iJJ x 1'-4 11 (J'-1 11 Min. Embedment Schemes 3 & 5) 
or 2 '"'"" 11/4 11 rj) x 8 11 (5" Min. Embedment Schemes 4 & 6) 
Adhesive-Bonded Anchors with Heavy Hex Nuts and 
Washers set in drilled holes (J'-JY2 11 or 5Yz" Max. 
depth respectively) 

SECTION B-B 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
(SCHEMES 5 AND 6 SHOWN, SCHEMES 3 AND 4 SIMILAR) 

BILL OF REINFORCING STEEL BAR BENDING DIAGRAMS :t Shim with washers around Anchors as required to 
maintain tolerance. 

Match shape of 
existing curb 

Asphalt Overlay when 
present (Varie~) ~ 

Varies (Match 
curb heightJ 

MARK SIZE LENGTH 

0 4 3'-7" 
1'-7!/z" 5" 

I H3 L 4 4'-1" 

M 4 2'-8 11 

I I 
2'-0!/z" 

DOWEL BAR 4D 

3'-8" 2'-8 11 

I i~ I I 

DOWEL BAR 4L BAR 4M 

NOTEc All bar dimensions are out to out. 

** Offset may vary ± 1 11 for Adhesive-Bonded Anchors 
to clear existing curb reinforcing and provide 
minimum edge clearance. Offset shall be consistent 
afong length of bridge. 

DETAIL "A" 

~ 
l\J r -,T-or,--.~--

-+-~~'-'";~~~CC~cC~"~~f\;lj~"'-----:-t 
"'~--+--1<'/=~~===o!J °' 

Dowel Bars 4D (}0 11 EmbedmentJ 
(See Note 2, Sheet3, Scheme 2) 

'" -'~ I Existing 
~11 Approach Slab 

Edge of Existing 
Approach Slab 

VIEW C-C 

CROSS REFERENCES' 
For location of Section A-A see Sheets 1, 3 & 4. 
For location of Section B-B see Sheet 4. 
For location of View C-C see Sheet 3. 
For application of Dim. A see Post Dimension Table 

on Index 4 70, Sheet 3. 
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End Deck Joint <See Note 2, 

Sheet 1! 

Existing Bridge Existing Curb 

Copm~~ 

0 

0 

Existing Traffic Railing 

<Type Varie_~~k~ -----, !! 

-- -------------------7-----i _-_-_-_-J :: 

Guardrail Post Assembly 
with Offset Block (Typ.J 

0 

0 

-- ------- -- -- ----- -- -- ------- -- ------- -- --= T --- -------C 

Gutter Line __/ 

Front Face of 
Thrie-Beom Guardrail 

Front Face of Backwall& 
Begin or End Bridge 

Existing Wing Post <Type Varies) 

! ;Existing 
-~v Existing 

:: 

r-'T- [ Key 
, :: Post 

Perpendicular Wing Wall shown, 
Angled Wing Wall similar 

Dowel Bars 4L (JO" EmbedmentJ 
(See Note 2J 

Edge of Existing Approach 
Slab (Location Varies) 

-_-_-__ ---_-_-_-_ :_:_:_:_:':_:_:_:f_:_: :
Transition Block 
(See Note JJ 

...!] Existing Bridge Deck Roadway Guardrail Transition 
{See Note 1, Sheet lJ Existing Approach Slab 

f--rt. Post Bolts (Last 
Index No. 472 PostJ 

, I 
Traffic Roi/in 

([_ Post Bolts~ 

(Thrie-Beom 

I Retrofit) Limits of Payment 

3'-0 11 Transition 

Block {See Note lJ 

Roadway Guardrail Transition 

(See Note 1, Sheet 1) 

_____ ([_ Post Bolts and Match 

I 

Line (Approach or Trailing PARTIAL 
=--=1 Direction of Traffic 

End) (See Sheet 1) 

Vories (6'-3" Max., 3'-lf/2 11 Min.) 

Asphalt Overlay Thrie-Beam 
when present G d .1 

PLAN OF RAILING 

11" Post Spacing as measured 

to ![_ Post Bolts 

End Deck Joint {See Note 2, 

Sheet lJ ""''"'' ""' '7 !Ya 11 
J' 

I ,...Guardrail Post 
Assembly with 

I I Offset Block (Typ.J [ Post Bolts 
I' 

, I i~~ 1'1= 

I :j I 
I I l ~ 1=i= 
~'I 1!J=ld= 
: I ~tJ=1=I= 

I I I I l I 1J 
'
1

1 4 ! id ~ --1-r -------, ---, -------, --,-

Transition Block 
(See Note lJ 

·- .. ---~--L Final Riding Surface ~Existin Cur 

J:~'!~1y1:~'~?~:~;;m~~2E~S'I,~' [::.:.~;' :~~-::"1=· t;'; · , ~::i:, ~:~s"" 
Bridge Deck Begin or End Bridge __________.....~, ~ ~ i:>.-

0 
"d xis ing pproac a 
~ Dowe/Bars 4L U0 11 EmbedmentJ (See Note 2) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 1 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME 1 NOTES' 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, see Roadway 

Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be 
omitted on trailing ends with no opposing traffic. 

2. Field bend Dowel Bors 4L within Transition Block as required to maintain 2" top and side clearance and 3 11 

bottom clearance. 

Front Face of Back wall & 
Begin or End Bridge 

Existing Detached Sidewalk or Integral Sidewalk 
less than 6" thick to be removed. See Roadway 
Plans for Details of Sidewalk replacement. 

~ Direction of Traffic End Deck Joint (See 

Approach Slab Curb to 
remain <Para/le/ Curb 
shown, Flared Curb....-, 
similar) C I 

5 Bars 4M 

Edge of 
Existing 
Approach 

-+-+-+--------'~-------f----~-+-~--'-~---+-~~-----~------+-+--'.~-----+-+--+-s1ab 

A Existing Approach (l t· 
Existing I SI b oca ion 

a 3 11 2 sp.@ 1'-3 11 3" Varies) 
Bridge Deck ([_ Post Bolts I "------- -+--+-~---~+-+-- C I 

i--([_ Post Bolts (Last 1 
([_ Key Roadway Guardrail Transition 

3
,_ 011 ....._J 

I Index No. 472 PostJ Post (See Note 1, Sheet 1) 

I 

Transition Block 
Traffic Roiling (Thrie-Beam Roadway Guardrail Transition {See Note 1) 

I Retrofit) Limits of Payment (See Note 1, Sheet 1) 

~ ([_ Post Bolts and Match Line 

I (Approach or Trailing End! PARTIAL PLAN OF RAILING 
, (See Sheet lJ CROSS REFERENCES' 

Vories {6'-3" Max., 3 1-lf/2 11 Min.) 11 11 Post Spacing as measured 
For Section A-A and View C-C 
see Sheet 2. 

Thrie-Beam 
Guardrail 

to r[ Post Bolts 

End Deck Joint (See Note 2, 

Guardrail Post 
Assembly with 
Offset Block !Typ.! 

<£ Post----, I 

L.], 
!Ya , I 

I, 

Sheet 1 of 3! 

1 '-674" 
I 

Asphalt Overlay when 
present (Varies) 

[ Post 
Bolt s,~.,-t-----J 

I 

'1=11"- =1'1=="" 
11=~ ~=1=i=== 

e=-'='~-~~~~~~~~~~~~-:::::f::~::: 
: o I 

Fl~?=~F=~~~~~~~~~~~~=i:~i~i::~~=: 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 2 

Block 
]) 

Varies <Match 

RAILING END TREATMENT FOR PARALLEL OR FLARED CURBS WITH DETACHED SIDEWALKS 
OR INTEGRAL SIDEWALKS LESS THAN 6" THICK 

SCHEME 2 NOTES' 
1. Provide Transition Block (as shown) or Curb if existing Approach Slob Curb does not extend to end of Approach Slab. 

Shape and height of Transition Block or Curb shal! match existing bridge curb. Transition Block may be omitted on trailing 
ends with no opposing traffic and on bridges with flared Approach Slab Curbs. 

2. Field bend or tilt Dowe/Bars 4D and Bars 4M within Transition Block as required to maintain 2 11 top and side clearance 
and 3" bottom clearance. 
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Front Face of Bockwall& 
Begin or End Bridge 

Intermediate Deck Joint 
(See Note 2, Sheet lJ 

Existing Curb in tegroliy rein forced 
with Approach Slob or Wing Wall 

A Existing ll[_ Post Bolts (Last Bridge Deck 

Existing Approach Slob 

![_ Post Bolts-----1 

Roadway Guardrail 
Transition (See 
Note 1, Sheet 1! 

Index No. 472 PostJ 
I Traffic Railing (Thri -Beam Retrofit) Limits of Payment Roadway Guardrail Transition 

LI[_ Post Bolts and Match Line 
' <Approach or Trailing End) 

(See Sheet lJ 

(See Note 1, Sheet lJ 

Direction of Traffic 

PARTIAL PLAN OF RAILING 

Varies (6'-3" Max., Vories (6'-3" Mox. spacing) I Post Spacing Scheme 3 as 

3'-1!/2" Min J (Typ. along Approach Slab), measured to ![_ Post Bolts 

Varies (6 1-3" Max., Varies (2'-1" Max. spacing) I Post Spacing Scheme 4 as 

3'-1!/2" Min.! measured to ![_ Post Bolts 

I 

Asphalt Overlay 

Guardrail Post 
Assembly with 
Offset Block (Typ) 

hen present w 
(V ariesJ) 

I 

I ' !: 

I " ' 

\1 Thrie-Beam 
Guardrail~ 

' 
' . 

I ' ., 
' ' 

H 

for Scheme 4 (shown 
dashed, number reqd. 
varies)~ 

' 

a: I . I 

' 
I •, I •, I 

' ' ' 
= u 

' = U. 
' .t -.-,~Final Riding Surface Existing Curb---"' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

=====SCHEMES 3 AND 4===== 
RAILING END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Back wall & 
Begin or End Bridge 

Intermediate Deck Joint 
(See Note 2, Sheet JJ 

Existing 

Existing Curb integrally reinforced 
with Approach Slab or Wing Woll 

Existing Parallel Wing Woll shown, 
Existing Flared Wing Wall similar 

Existing Wing Post 
(Type Vories) 

Transition Block 
(See Note JJ Bridge Coping ~ Existing Traffic Roiling ..... :J !Type VariesJk 

-_ -_-_-_-_-_-_-_ -_-_ -_-_-_-_-_-_-_-_-_ ----------;-- -----~-=-=-=-=-=! ii~~= = -
Dowe! Bars 4L (10" 
EmbedmentJ (Place 3 Bors 

'" Existing 
Curb 

- -- -- -- - - - -- -- -- - - - - - -- -- -- - - - -- -- -- - - - - - -- -- - - - I ~z "== z "I cz=cz z=~ z7= cz=c z =c z7== < z==c z _c < ~== < "==c z=c 

Min. Top and 1 Bar Min. 
Bottom), shift to clear Post 
Anchor Bolts (See Note 2J Guardrail Post Assembly:: 

with Offset Block (Typ.f ! 
0 

0 

r- - - ~ 

i"-r·"1 

1~-'-L~~ 
I I 

r- - - ~ 

i"-r·"1 0 

l~--'-t_~~ 0 

I I ~I 
I 

%~7e1-~~~~ 0 ~uar~r;+G~;;~~ ~;n~i:.) %
0
";? ~~~~o~:hE~~%ng 

(Location Varies) 

I·~ Existing 1--~--c~_-t ____ A ____ h_S_l_b'--+---~+--+---+---+.-+--R-o-a+-dway Guardrail 
LXIS 1ng pproac a 

Bridge Deck __j Transition (See Note 1, 

~ 3 1-0 11 Transition Sh t lJ ![_ Post Bolts <Last "' p t 8 It ee 
I d N 472 p IJ ~ as o 

5 
Block (See Note 1J , n ex o. I os 

Traffi Roiling (Thrie-Beam Retrofit) Limits of Payment Roadway Guardrail Transition 

Thrie-Beom 
Guardrail 

Asphalt Overlay 
when present 
(Varies) 

' ![_ Post Bolts and Match Line <Approach I or Trailing End) (See Sheet JJ 

PARTIAL PLAN OF RAILING 
Varies (6'-3" Max., Vories (6'-3 11 Mox. spacing) 

3'-1!/2" Min.! (Typ. along Approach Slab) 

Varies (6 1-3 11 Max., Varies (2'-1" Mox. spacing) 

3 1-Jf/2 11 Min.) (Typ. along Approach Slab) 

Additional Posts required for Scheme 6 
(shown dashed, number reqd. varies) 

Guardrail Post Assembly 
with Offset Block (Typ.J 

(See Note 1, Sheet J) 

Direction of Traffic 

11 11 Post Spacing Scheme 5 as 
measured to I[_ Post Bolts 

11 11 Post Spacing Scheme 6 as 
measured to I[_ Post Bolts 

![_ Post Bolts 

End of Existing 
Wing Wall and Curb 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEMES 5 AND 6===== 
RAILING END TREATMENT FOR PARALLEL INTEGRAL CURBS 

SCHEMES 5 AND 6 NOTES.-
I. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend to end of Approach Slob. 

Shope and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trailing 
ends with no opposing traffic. 

2. Field bend Dowel Bars 4l within Transition Block as required to maintain 2 11 top and side clearance and 3 11 bottom clearance. 
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Intermediate Deck Joint 

11 (See Note 2! 
Existing ~ 

'""~1 
Existing Traffic Railing 

(Type Varies)~----~ 
Existing Bridge 

C Coping 

Front Face of 
Thrie-Beom Guardrail 

[ Post Bolts and Match 
Line (Trailing EndJ (See 
Sheets 3 and 4J 

0 

l'i'" I 

+, I 
.. 

" 

---- --------------------- -- ---------1------ --~ 

Guardrail Post 
Assembly (Typ.J 

- -- - - - - - -- -- -- - -)-- -- - - - - - -- -- - - - - - -- -- ~ ' - -

Gutter Line 

Existing Bridge Deck 

---------=1 Direction of Traffic 

PARTIAL PLAN OF RAILING 

6'-3" spacing (Typ. except as noted along Bridge, see Note 2J 

l'-6 11 Min. for non skewed joints. For treatment 
of skewed Intermediate Deck Joints see Skew 
Detail Index No 470 Sheet? (Typ J L 

1 Intermediate 
[ Post Bolts (See Note 2! 

Deck Joint 

ost 
!Ya" ' \Asphalt Overlay (Typ.! 

Post~I when present 
[ (Varies) 

G d 'IP uar ro1 
Assembly 

' 

' o' I 

I o; I 
' 

' 
------ :\_: _ 

Curb________.,>, 
. -

~Existing 
•r;',.,..-7.,-,-... 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Traffic Railing nat shown far clarity) 

0 

' r--- f£ Post Bolts and Match 
I Line (Approach EndJ 

(See Sheets 3 and 4) 

Thrie-Beam 
Guardrail 

===TYPICAL TREATMENT OF RAILING ALONG BRIDGE=== 

NOTE So 

1. On approach end provide Index No. 402 (as shown) or other site specific treatment, 
see Roadway Plans. For treatment of traifing end see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified 
Post Spacing at Intermediate Deck Joints Detail, Index No. 470, Sheet 2, as required. 

3. Areas where existing structure has been removed shall match adjoining areas and shall be 
finished flat by grouting or grinding as required. Exposed existing reinforcing steel shall 
be burned off 1" below existing concrete and grouted over. 

CROSS REFERENCES' 
For Section A-A see Sheet 2. 
For Traffic Roiling Notes and Details 

see Index No. 4 70. 
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Control Line 

Thrie-Beom Guardrail 

~ a 
~ ~ 

a 

1£ Thrie-B;J 
I 

" ,::; Guardrail 

Asphalt Overlay 
°' 

11-211 
when present I Thick 
(Varies) ~ 

Fina! Riding 
'( 

Surface 

~ °" " "'c ~; :s::i Q) 

;e~; ..... Os a 

Existing Bridge 

6f/2" ± "Cf 

!Ii"± f/2" Wut 

[ Guardrail Post £
Existing Traffic 

_ (Type Vories) 

' ' 
' ' 
' ' 

Railing 

Ji'>--lt---tb- % " I)! x 1Y," Post 'ao/ts 

I I 
I I 
I I 

and Recessed Nuts i 

' 
Guardrail Po;t Assembl; "A 11

, 
11B" 

or 11C 11 (See Roadway Plans) 
' ' . i i Existing Curb 

Slope· : r Overhang 

Vories : I:-
: : mn m~::~~~~ntm ' ·~I 
I I : ::::,. 

- - -- -- -- - - - - - -- -- - - - - - -- __ ,! 

i3 11 Cover 
) Min. $ * 

2 """ /a 11 !/J x 8 11 Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
drilled holes t5f/2" Mox. Depth! 

"--J.-2 """Jf/4" rJJ x J'-4 11 Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set in drilled holes Varies 
(} ' - lf/2" Max. Depth! 

SECTION A-A 

Match Front Face of 
Thrie-Beam Guardrail along Bridge 

Offset Block(sJ as required 
(Schemes 3 and 4 only) 

Varies 

!Ii"± f/2" Out of 

I 
Pl b (M ) * Existing Wing Post 

um ax. ~ ------{, ',, <Type Varies) 
~--+------+- ~-,,__ ,___ [ Guardrail : 

Asphalt Overlay G! 

when present ~1 
(Varies) '-< 

Approach 
Slab Varies 

Thrie-Beam 
Guardrail 

1£ Thrie~~ 
Guardrail 

xl0 11 xYs 11 

Resilient Pod 

/Existing 
~ Approach 

Slab 

Post ', 

%" I)! x B" Post 
Bolts and Recessed Nuts 

' ' 
Guardrail PoSt Assemblj 11A 11

1 

11B 11 

or 11C 11 (See Roadway Plans) 

Curb Ov~rhong 

--r-5 11 Min. 
Embedment 

'\ 

2 """Jf/4" !/J x 1'-4 11 (J'-1 11 Min. Embed. Schemes 3 & 5) 
or 2 -... lf/4 11 rjJ x 8 11 (5 11 Min. Embed. Schemes 4 & 6J 

TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Control Line (Schemes 5 & 6) 

Control Line (Projected from r) 
Bridge) (Schemes 3 & 4J ~ Adhesive-Bonded Anchors with Heavy Hex Nuts and 

Washers set in drilled holes (J'-1!/z" or 5!/z 11 Mox. 
Depth respectively). 

BILL DF REINFORCING STEEL BAR BENDING DIAGRAMS 

MARK SIZE LENGTH 

0 4 3'-7" 
1'-7f/2" 5" 

I 

I I 
L 4 4'-1" n=:B 
M 4 2'-8 11 

I I 
2'-0f/2" 

DOWEL BAR 40 

3'-8" 2'-8 11 

I i~ I I 

DOWEL BAR 4L BAR 4M 

NOTE• All bar dimensions are out to out. 

SECTION B-B 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
(SCHEMES 5 AND 6 SHOWN, SCHEMES 3 AND 4 SIMILAR) 

;f: Shim with washers around Anchor Bolts and Anchors as 
required to maintain tolerance. 

$*Offset may vary ± 1" for Adhesive-Bonded Anchors and 
Anchor Bolts to clear existing curb reinforcing and 
provide minimum edge clearance. Offset shot/be consistent 
along length of bridge. 

DETAIL "A" 

Match shape of 
existing curb 

Varies (Match 
curb heightJ 

Aspha!t Overlay when 
present (Varie~J ~ 

~ 
C"\J r -,T-or,--,~--

.+.-~~'-'";~~~CC~cC~"~~f\;lj~"'--~ 
"'~--+--1"'/=~~===o!J °' 

Dowe/Bars 4D (10 1
' 

EmbedmentJ (See 
Note 2, Sheet 4J 

'" ·'~ I Existing 
~11 Approach Slab 

Edge of Existing 
Approach Slob 

VIEW C-C 

CROSS REFERENCES• 
For location of Section A-A see Sheet 1, 3 and 4. 
For location of Section 8-8 see Sheet 4. 
For !ocation of View C-C see Sheet 3. 
For Traffic Railing Notes and Details see Index No. 470. 
For application of Dim. A see Post Dimension Table 

on Index 470, Sheet 3. 
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End Deck Joint <See Note 2, 

Sheet 1! 

Front Face of Backwal!& 
Begin or End Bridge 

Existing Bridge 
J_ 

Existing Perpendicular Wing Wal! shown, 
Existing Angled W1fig Woll similar 

--h-"lr-~ 

: ~Existing W1fJg Post 
'------~: (Type Varies) 

Existing Traffic Railing ,, 
(Type Vories)Js !! '' Dowel Bors 4L (10

11 

EmbedmentJ 
--------i ', Key Post (See Note 2J 

Cop1~9~ 

------------------------ ______ ; ----~ ;: Edge of Existing 

0 

~Existing Curb_---l 

Guardrail Post 
Assembly <Typ.J 

....... " ~·············· 
Front Face of 

0 

I Gutter Line 
Thrie-Beom 

Bridge Deck~ 
Guardrail 

i ~Existing 

... ·.···. ·.···.·.· f . 
Transition Block 
(See Note J) 

Approach Slab 
<Location Varies) 

Roadway Guardrail Transition 
{See Note 1, Sheet JJ Existing Approach Slab 

Post Bolts (Last Index 

(£ Post Bolts ' 

No. 473 PostJ 1 
I Traffic Railing (Thrie-Beam 

I Retrofit) Limits of Payment 

3'-0 11 Transition 

Block (See Note JJ 

Roadway Guardrail Transition 

(See Note 1, Sheet 1) 
f£ Post Bolts and Match Line 

C: (Approach or Trailing End! PARTIAL =--=1 Direction of Traffic 

"I !See Sheet 1! PLAN OF RAILING 

Varies (6'-3" Max., 3'-lf/2 11 Min.) Ir Post Spacing as measured 

A h ·1t 0 ,.-, sp a veray 
when present Thrie-Beam 
(Varies) Guardrail 

I 

'"""''"'" "'' J . 

I 
Assembly <Typ.J 

. : 

' ., 

[ Post~I 
to (£ Post Bolts 

End Deck Joint (See Note 2, 

Sheet 1) 

!Ya ii r -574·· J78•• 
. 

[ Post 
:1 

Bolts 

I ~ 
:r: , 

I l l =i= 
~. 1!J=d= 
I ~t1=~= 

= == == = ='= = = ='= == == = = = ~ 
. . . 

===================~ ==~ =======> ===>==-

'• ~ -l""" ~ --1-r -------, ---, -------, --,--

Transition Block 
(See Note 1) 

·- .. ---~--L Final Riding Surface s...__Existin Cur l " b i·-o·· 

;::,!~~!~,'~Y ~';',[;[@:{~~:~::, ::~Jf ~ c ;8'.~zt t; ::;"; "'!::::, ~Ef Y'' 
~ Dowe/Bars 4L U0 11 EmbedmentJ (See Note 2) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post ond Traffic Railing not shown for clarity) 

SCHEME 1 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME 1 NOTES' 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, see Roadway 

Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may 
be omitted on trailing ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side clearance and 
3 11 bottom clearance. 

Front Face of Back wall & 
Begin or End Bridge 

Existing Detached Sidewalk or Integral Sidewalk 
less than 6 11 thick to be removed. See Roadway 
Plans for Details of Sidewalk ,replacement. 

End Deck Joint (See 

. . A I Front Face of Thrie-BeOm 

Approach Slab Curb to 
remain (Poro/le/ Curb 
shown, Flared Curb similar) 

""71 
5 Bars 4M 

Ex1st1ng _;.m.J 
Bridge Deck 

Guardrail 
I I 

Existing Approach 
Slab 3 11 2 sp.@ 1'-3 11 3" ·r 1£ Post Botts <Last 

Index No. 473 PostJ 

[ Key 
([_ Post Bolts~ Post---, 

Roadway Guardrail Transition 
(See Note 1, Sheet 1) 

, I Traffic Railing ( Thrie-Beam Roadway Guardrail Transition 

Retrofit) Limits of Payment (See Note 1, Sheet 1) 

,______..--([__ Post Bolts and Match Line 

I !Approach or Trailing End! PARTIAL PLAN OF RAILING 
• (See Sheet J) 

Y-o•• 
Transition Block 

(See Note 1) 

Edge of Existing Approach 
Slab (Location Varies) 

Varies (6'-3 11 Max., 3 1-lf/2 11 Min.) 11 11 Post Spacing as measured =--=1 Direction of Traffic 

Thrie-Beam 
Guardrail 

to f£ Post Bolts 

End Deck Joint (See Note 2, 

Guardrail Post 
Assembly <Typ.J 

[ Post-----, I 

c..i. 
!Ya . I 

I . 

Sheet 1! 

i·-574·· J78•• 

Asphalt Overlay 
when present 
(Varies) 

[ Post 
Bolts -.,-i.--..J 

I 

e;:E;;;;=t:============t~~:~l ~ ~~ ~ ~ 
~-~~-~~~~~~~~~~~~~' =~:J=d==-

p~F=~F=~~~~~~~~~~~~=i: ::~1::::: 
1'$~>= .... ============~•0hl+oo ~ .:-.:-Jr --------, ---, -------,-- --,--

Transition Block 
(See Note J) 

Varies (Match 
Curb Heigh tJ 

!="~=. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . " ............. " ... " ...................... c ... c ............ " ....... ..... ~...L __ _,:..;;::; ----~ 

:<.~<;c;;c;,~'·,'.·~·~,(; Final Riding Surface r Existing Curb______.;-, ~~~b~~::eon~~l(~a;es ::;te(Jff)" 

l,!f ~ ~~sp"::·iE~?l.~~"i:IDJ f 2,;··;2'Zi'J:~·~;~~~r:::~;:!:~~~,==;:_c:j~t ' 
Bndge Deck Front Face of Back wall & fv.' -.--~J 

Begin or End Bridge~~ 
PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

<Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 2 
RAILING END TREATMENT FOR PARALLEL OR FLARED CURBS WITH DETACHED 

SIDEWALKS OR INTEGRAL SIDEWALK LESS THAN 6" THICK 
SCHEME 2 NOTES' 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend to end of Approach Slab. 

Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trailing 
ends with no opposing traffic and on bridges with flared Approach Slab Curbs. 

2. Field bend or tilt Dowel Bars 4D and Bars 4M within Transition Block as required to maintain 2" top and side clearance 
and 3 11 bottom clearance. 
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0 

Front Face of Bockwaff & 
Begin or End Bridge 

Guardrail Past 
Assembly (Typ.J 

--- --------- -- ------- -- --r-

A 

I 

Gu t ter Line_} 

Existing 
Bridge Deck 

Fr_ont Face of Thri:rom 
Guardrail 8 

Existing Approach Slab 

[ Key 
Post-------.j 

Post Bolts (Last Index No. 473 PostJ [ Past Bolts --I 
Roadway Guardrail 
Transition <See 
Note 1, Sheet J) 

I Traffic Railing <Thri -Beam Retrofit) Limits of Payment Roadway Guardrail Transition 

! 1j__ Post Bolts and Match Line <Approach I or Trailing End) (See Sheet JJ 

(See Note 1, Sheet JJ 

I 

' 

Asphalt Overlay 

PARTIAL PLAN OF RAILING 

Varies (6'-3" Max., 3 1-lf/2 11 Min.J Varies (6 1-3 11 Max. s acin 
<Typ. along Approach Slab) , 

Vories (6'-3" Mox., 3 1-lf/2 11 Min.J Varies (2'-1 11 Max. spacing) I 

<Typ. along Approach Slob) 

1

, 

Additional Posts required for Scheme 4 
[ Post--------" 

I!/a" I, 

~ Direction of Traffic 

Post Spacing Scheme 3 as 

measured to 1j__ Post Bolts 

Post Spacing Scheme 4 as 

measured to 1j__ Post Bolts 

(shown dashed, number reqd vanes) ~~ I 

when present , , 'I' n Key Post · Guardrail Post 't: 
(Varies)? 

1 

Th · B I 'L II ne- ~am Assembly <Typ.J\ 11~ 
Guardrail~ , , 'I lj__ Post Bolts 

I ' ! : : • •: I • : fol;~~ t~] : '.'. ••1 
I , 1, : : •, , •: I •, : j@ ;:~~ :. :: 

j 
-' =-="''=-'---==b"=' " 

--1;:;s:1~0/ :idi~ ~urfo:~ v' -- _,C-: Existi~g- C~~b--:":_ -- -- -- -- -") ___ -- ~-r 
00 

0\1
0

°. 00 o\I 0

0
° 0 o'l ".

0
' o\I 0

0
° 0 ':;j";"'--" .... t> .... ~- .... t>~.--<--0 \)-:;;~"'"--0LZ,-L·------:;"~.-..;--.-;-.... -_,, -.-\:'·-

\!, rJ. t>. /' t>. V. . 'l>. V. • 'l>. Y, o II o. o "II " , or; ", , "'.".. ". , or; ". ' ·,, r; ". , "or; ". , ,, II 

_ _ - - - - ~ , • '!>_,_,_" .• v·~, ~-°":.~~-:!.~--. _':t>. Y~ ~ ? - v :!?'. - v - ~ - v - ~ v -
Ex1st1ng ,--17-- ,,---

Bridge Deck Front Face of Back wall & k;~ :~ ;:i>j Existing Approach Slab Roadway Guardrail Transition 
Begin or End Bridge ------~ (See Note 1, Sheet JJ 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

=====SCHEMES 3 AND 4===== 
RAILING END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Back wall & 
Begin or End Bridge 

Intermediate Deck Joint 

(See Note 2, Sheet JJ 

Existing Curb integrally reinforced 
with Approach Slab or Wing Wof! Existing Poro/le! W1fig Wall Shown, 

Existing Flared Wing Wall Similar 

Existing Wing Post 
(Type Varies) 

~~9 ~ 
Bridge Coping ~ Existing Traffic Railing B I 

Dowel Bors 4L U0 11 EmbedmentJ 
<Place 3 Bars Min. Top and J Bar 
Min. Bottom), shift to clear Post 
Anchor Bolts (See Note 2) 

Existing 
Curb 

I 

' 

I 

' 

I 

' 

I 
__,-[ 

_____ :) (T~!Je ~arp , c ----------------------------------------- -········-·-•: 

"' - -- -- -- - - - -- -- -- - - - - - -- -- -- - - - -- -- -- - - - - - -- -- - - - : Wz z== z "I cz=cz z== zz= cz=c z =c zz== < z==c z _c < z== < z==c z=c ~ Transition Block 
(See Note lJ 

0 

Guardrail Post 
Assembly <Typ.J 

0 

G~;;~;rr 
L1neJ , 

Front Face of Thrie-Be:qm 
Guardrail 

~ - - _, 
- - - - - - -- -- - - - - - -- -- -- - - c cc t' cc -

[ Key ,I 

~I 
Edge of Existing 
Approach Slab 
(Location Varies) 

Post Bolts 

Post ----i, 
' A I Existing 
1~ Bridge Deck 

(Lost Index No. 473 PostJ 

Existing Approach Slab 

1 

1j__ Post Bolts ~ 

I Traff( Railing (Thrie-Beam Retrofit) Limits of Payment 

~ 1j__ Post Bolts and Match Line <Approach 
I or Trailing End) (See Sheet JJ 

PARTIAL PLAN OF RAILING 
Vories (6 1-3 11 Max., 3 1-lf/2 11 Min.J 

Varies (6'-3" Max., 3'-lf/2" Min.J 

Vories (6'-3 11 Mox. spacing) 

<Typ. afong Approach Slab) 

Varies (2'-1" Max. spacing) 

<Typ. along Approach Slab) 

Additional Posts required for Scheme 6 
(shown dashed, number reqd. varies) 

1j__ Key Post~! 
1!/a"' 

11" 

3 1-0 11 Transition 

Roadway Guardrail 
Transition (See Note 1, 
Sheet lJ 

Block (See Note J) 
Roadway Guardrail Transition 

<See Note 1, Sheet JJ 

Direction of Traffic 

Post Spacing Scheme 5 as 

measured to lj__ Post Bolts 

11 11 Post Spacing Scheme 6 as 

measured to lj__ Post Bolts 

End of Existing 
Wing Woll and Curb 

Asphalt Overlay 
when present 
(Varies) 

Thrie-Beam 
Guordraif 

Guardrail Post 
Assembly (Typ.J 

I 1j__ Post Bolts 

I 

~Roadway Guardrail 

L-_-::_-~ ____ J Transition <See Note 1, .-. 'j: t,f l Sheet J) 

• I • I 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEMES 5 AND 6 NDTESc 

SCHEMES 5 AND 6===== 
RAILING END TREATMENT FDR PARALLEL INTEGRAL CURBS 

Transition Block 
(See Note JJ 

1. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend to end of Approach Slab. 
Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trailing 
ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 11 top and side clearance and 3 11 bottom clearance. 
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Front Face of 
Thrim-Beam Guardrail 

f£ Post Bolts and Match 
Line (Trailing End) (See 
Sheets 3 and 4J 

Guardrail Post 
Assembly with 
Offset Block (Typ J 

\ 

Top of 
Existing 

' 

: ' 
; 1; 

0 

0 

I 

Guardrail Post Assembly 
with Offset Block <Typ.J 

Intermediate Deck Joint 

C
Existing 
Coping 

----- ----------

Bridge 

0 

················=·r 
Gutter Line__} 

Existing Bridge Deck 

=--=1 Direction of Traffic 

PARTIAL PLAN OF RAILING 

6 1-3 11 spacing <Typ. except as noted along Bridge, see Note 2) 

l'-6 11 Min. for non skewed joints. For treatment of 
skewed Intermediate Deck Joints see Skew Detail 
Ind N 4 70 Sh t o tT ! ex 0. ee L yp. 

l Intermediate Deck Joint 
[ Post Bolts (See Note 2J 

1Ys" · Asphalt Overlay 

[ Post--11 when present 
(Varies) 

' . : \ 

I ia ; I 

. ' \ ... I--_ Existing Curb 
,-.--,-.. -,-.-. 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

,________ [ Post Bolts and Match 
Line (Approach End) (See 
Sheets 3 and 4) 

Thrie-Beam 
Guardrail 

TYPICAL TREATMENT OF RAILING ALONG BRIDGE==== 

NOTES' 
1. On approach end provide Index No. 402 (as shown) or other site specific treatment, see 

Roadway Plans. For treatment of trailing end see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified 
Post Spacing at Intermediate Deck Joints Detail, Index No. 470, Sheet 2, as required. 

3. Areas where existing structure has been removed shall match adjoining areas and shalt be 
finished flat by grouting or grinding as required. Exposed existing reinforcing steel shall be 
burned off 1 11 below existing concrete and grouted over. 

CROSS REFERENCES' 
For Match Line see Sheets 3 & 4. 
For Section A-A see Sheet 2. 
For Traffic Railing Notes and Details see 

Index No. 470. 
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1'-0 11 ± ;f:;f: 

6" Y4" ± Yz" Out of 
f-------< -'+--~-~----

Standard Offset Block 

Thrie-Beam Guardrail 
Nominal Plumb (Max.J :t 

Final Riding Surface 

Asphalt Overlay when 
present (Varies) 

~ 
0 

D CJ ·c::: 

([_ Thrie-Bea 
Guardrail 

~-~ -~f-----;-,~ Nominal 

Existing Bridge Deck Overhang 

Control Line 
5]/211 ;f:;f: 

I 

Guardrail Post 

%11 
(/) x 8" Post Bolts 

and Recessed Nuts 

Guardrail Post Assembly 11A 11
, 

11B 11 

or 11C 11 (See Roadway Plans) 

~----+-2 "' }8" (/) x 8 11 Adhesive-Bonded Anchors 
Cover with Heavy Hex Nuts and Washers set in 
Min. drilled holes (5]/2 11 Max. Depth) 

1'-1 11 Min. Embed. 

Cover Min. 

2 ,...., JY4 11 
(/) x 11-4 11 Adhesive-Bonded Anchors with 

Heavy Hex Nuts and Washers set in drilled holes 
(J '-1!/z" Mox. Oep th! 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

"' ~ 
BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

L 4 4·-r 

BAR BENDING DIAGRAM 

0 0 ~ 

Cl: ..._.D ~ 

~ 
~me 

~ ' 0 
~ ·~ a ..c::: 
0 ~ E Cf) 

c':: "" c 0 c s 

"' c 0 0 

~ 
Q.q .cc 

.~ 
~ ~ 

GS 
. 

3'-8" 

="i 
I 

DOWEL BAR 4L 

.Q 

"" c 

" 0 .s 
(.) ± 0 

"' °' ~ ~ .s I.... 

.~ ± .2 
GS aj 

NOTE• All bar dimensions are out to out. 

Offset Block(sJ as required 

Thrie-Beam Guardrail 

Fina! Riding Surface 

Asphalt Overlay when 
present (Varies) 

([_ Thrie-Beam 
Guardrail 

Approach [ 
Slab Varies 

Existing Approach Slab -- -----
211 Nominal 

Overhang 

Control Lin 

Varies * :t 
(J'-0 11 + Min.J 

Varies 

3 11 Cover 
Min. 

W• ± Yz" Out of 

Plumb (Max.J :t 

Guardrail Post 

% 11 
(/) Post Bolts (length varies) 

and Recessed Nuts 

Guardrail Post Assembly "A 11
, 

118 11 

or 11C 11 (See Roadway Plans) 

2 ,...., }8 11 rj) x 8 11 Adhesive-Bonded 
Anchors with Heavy Hex Nuts and 
Washers set in dril!ed holes 
<5!/z" Mox. Oep th! 

J'-1' Min. Embedment 

2 "' lY4 11 rj) x 1'-4 11 Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
drilled holes (J'-l]/2 11 Max. Depth) 

SECTION B-B <SCHEME 2J 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

*Shim with washers around Anchor Bolts and 
Anchors as required to maintain tolerance. 

**Offset may vary ± 111 for Adhesive-Bonded 
Anchors to clear existing curb reinforcing 
and provide minimum edge clearance. Offset 
shall be consistent along length of bridge. 

CROSS REFERENCES• 

Control Line--:? J _[JIC Top of Curb 

Front of Curb 
along Bridge ~ 

DETAIL "A" 

TYPICAL SECTION THRU EXISTING TRAFFIC 
RAILING SHOWING LIMITS OF REMOVAL <BRIDGE 

DECK SHOWN, WING WALL SIMILAR) 

For location of Section A-A see Sheet 1 and 3. 
For location of Section B-B see Sheet 3 
For application of Dim. A see Post Dimension Tobie 

on Index 4 70, Sheet 3. 
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End Deck Joint (See Note 2, Sheet J) 

Existing Bridge Deck 
I 

Traffic Roiling <Thrie-Beam 

~ 
Retrofit) Limits of Payment I 

r-Front Face of Bock wall& Begin or End Bridge 

, (Existing Perpendicular Wing Woll Shown, 
~i---J Existing Angled Wing Woll Similar 

' Dowel Bors 4L (10 11 EmbedmentJ 

3'-0" Transition 

Block (See Note lJ 

Roadway Guardrail Transition (See Note 

Existing Approach 
Slab 

1, Sheet 1! 

I r[ Post Bolts and Match Line 
,_/ (Approach End or Trailing End) 

~it Post Bolts ---------=1 Direction of Traffic 

1--r it Post Bolts 
I (Lost Index 

No. 474 PostJ 

Guardrail Post 
Assembly with 
Offset Block <Typ J 

verlay 
sent 

Asphalt 0 
when pre 
<Vories) 

~ 

I (See Sheet J) 

' 
PARTIAL PLAN OF RAILING 

I 2 '"'"" Variable Spaces (6 1-3" Max., 11" Post Spacing as measured 

3'-JYz" Min.! to if.. Post Bolts 

End Deck Joint (See Note 2, Sheet J) 

Thrie-Beam 
G d J uor ro) 8 

I If Post Bolts 

I 

: ': ' :: ::o : I 

i 11° I 1 j; 11° I 1 

' .. 

~Final Riding Surface f-...___ Existing Cu "-,-, .. -.~· ... -.-. ~-.· ,', 

(See Note 2) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 1 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME 1 NOTES• 
1. Provide Transition Block (as shown) or Curb if existing Approach Slob does not hove a curb, see Roadway Plans. Shape and 

height of Transition Block or Curb sha!f match existing bridge curb. Transition Block may be omitted on trailing ends with 
no opposing traffic. 

2. Field bend Dowel Bors 4L within Transition Block as required to maintain 2 11 top and side clearance and 3" bottom clearance. 

Intermediate Deck Joint (See 

Note 2, Sheet 1) 

Existing 

Existing 

Existing Bridge Deck 
I 

Front Face of Back wall 
& Begin or End Bridge 

3 1-0 11 Transition 

lock (See Note J) 
Do we/ Bors 4L 
(10 11 EmbedmentJ 
(See Note 2J 

Traffic Roiling (Thrie-Beom Retrofit) Limits 

([_ Post Bolts---! 

of Payment 

Existing Approach Slob 

Roadway Guardrail Transition 

I 
(See Note 1, Sheet J) 

I _ _,--if.. Post Bolts (Last 
r Index No. 474 PostJ ---------=1 Direction of Traffic 

I 

PARTIAL PLAN OF RAILING 

![__ Post Bolts 
and Match Line I 

(Approach End or Varies (6'-3" Mox., 

Trailing End) ,.-1 3'-Jf/2 11 Min.) 
(See Sheet lJ __./ I 

It Overlay ' 
present I es!J I 

Asp ha 
when 
<Vari 

I:;.:::: 
1 I 0 11 ;j 

.. 

f 

Thrie-Beom 

Guardroill 

' ' 

I 
' 

I 
' 

' : . :: 

1 I 0 1 ;j 

' 

.-.-, __ c_F1na1 Rid1n9,, Surface .......... ,·,·,, 

Vories (3'-lf/2 11 Spacing Max.J 

<Typ. Along Wing Wol/J 

11" Post Spacing as measured 

to if.. Post Bolts 

G JP d uor ro1 OS 

Assembly with 
Offset Block !Typ.! 

' 

If Key I 

Post~' 

" ! I 
!Ya 

End of Existing Wing Woll 

If Post Bolts I 

\

oadway Guardrail Transition 
See Note 1, Sheet JJ 

' : . :: 

1 I 0 11 ;j 

' 

I 

Transition Block 
(See Note J) 

~ " '"' ' ', ::: l ~=M:Jd ==1= ======r ~ 
t=*=~~ == ======• 

~=~:JJ == ===~ ======='= ==I= ======± 

~=M=Jd=== ----, __ T _________ == ======> 

EmbedmentJ (See Note 2J 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 2 
RAILING END TREATMENT FOR PARALLEL WING WALLS 

SCHEME 2 NOTES• 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend to end of 

Approach Slab. Shope and height of Transition Block or Curb shall match existing bridge curb. Transition 
Block may be omitted on trailing ends with no opposing traffic. 

2. Field bend Dowe/Bors 4L within Transition Block as required to maintain 2" top and side clearance and 
3 11 bottom clearance. 
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Front Face of Bock waft & 
Begin or End Bridge 

Existing Integrof Approach Sf ob Curb. 
Remove portion of Curb as required 
for post placement. Area of Curb 
removal to be finished smooth and 
even with Approach Slob. 

Seo! exposed joint with low 
modulus silicone sealant. 

Guardrail Post Assembly 
with Offset Block (Typ.J 

Intermediate Deck Joint (See 

Note 2, Sheet lJ 

Edge of Existing Approach 
lab (Location Vories) 

Match Front Face of Thrie 
Varies 

Be am Guard r a ii a Ion g Bridge -...,e-.i---------:-------:c--i 

Existing Bridge Coping\ 
- - - - - -- - - - - - - -- -- -- - - - -- -- -- - - - - - -- -- - _ \ 

.· 
:-;:, -,~---.;-1 :-;:, -:_;;--,.;-: 

---r: 
: •' ~ ,, : ', ,- T ,- : ,-

:,c; _J __ r' i :,c; _J __ r' :I 
•'1-'1 ''I ''I ,, i-' ,, i-' 

0 
"'-Existing Curb'), : ,, '!'' ,- : "1 r--

-'---------•---' --' ---; 
I ' 

[ Ker~ost:;J l~oodwa~ Guardrail Transition 

---------------------------1 ~ ------L---
~, 

Gutter Line___} 
" Front Face of ii 

Thrie-Beam Gup:rdrai! 

I 

Existing Bridge Deck 

I 

Existing Approach Slab 

(See Note 1, Sheet lJ 

I ![_ Post Bolts 

Traffic Roiling (Thrie-Beom Retrofit) Limits of Payment Roadway Guardrail Transition 

I 
I ,-![_ Post Bolts (Last 
I Index No. 474 Post! 

(See Note 1, Sheet 1) 

=--=1 Direction of Traffic 

I 
PARTIAL PLAN OF RAILING 

![_ Post Bolts and 
Match Line <Approach 

I Vories (6'-3" Mox., 3'-1% 11 Min.) 

1 

Varies (3 1-lf/2 11 sp. 

Mox., 1'-6}4" Min.JI 

Post Spacing as measured 

End or Trailing End) _J 
(See Sheet lJ __.,...,.--1 

Asphalt 
when pr 
<Varies) 

Overlay 
esent 
~ 

I 

I 

11 ",!,1 

,o I 

" 

G uar 
with 

to ![_ Post Bolts 

'IP d I A bl rOI OS ssem y 
Offset Block ITyp.J [ Post Bolts 

' r Thrie-Beam 
I 

[ Post 
Guardrail 

' 

" "o 

,,,o I 

" 

' c 

-~L~~ Final Riding Surface 
'-:"· . " .. "'"' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 3 
RAILING END TREATMENT FOR FLARED WING WALLS 

Thrie-Beam Guardrail 

Asphalt Overlay when 
present (Vories) 

Final Riding Surface 

I[_ Thrie-Beam 
Guardrail 

11-2 11 x 10 11 x Ya" 
Thick Resilient Pod 

"' 

U 1-0 11 ± Min.J 
Offset Bfock(s) as required 

Yz" Out of 

(Max.) * 
![_ Guardrail Post 

"1t--"*'~%" l/J Post Bolls !Length 
Varies) and Recessed Nuts 

Guardrail Post Assembly 11A 11
, 

11B 11 

or 11C 11 (See Roadway Plans) 

Slope: 
Varies 

5" Min. Embedment 

2 ,...., /8 11 r/J x 8 11 Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
dri!fed holes <5Yz" Max. Depth) 

Approach 
Slab Vories 

Existing Approach 

' 
Sl~bf 0_-V-~a~_r_r_1.eh_s~--~~~.--+-----1--V~-~-~--i~~-s:J::,-tt~~-=.~T_-=,":_~1-·-_1_"_M-in_._E-mbedment 

3 11 Cover 
Existing Wing Woll 

2 11 Nominal Min. 
2 ,...., JY4" !JJ x J '-4" Adhesive-Bonded 

Control Line (Projected from Bridge) 
Anchors with Heavy Hex Nuts and Washers 
set in drilled holes (J'-lf/2 11 Max. Depth) 

SECTION C-C (SCHEME 3J 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

SCHEME 3 NOTE• 

1. A single /8 11 !JJ x 8 11 Adhesive-Bonded Anchor may be omitted as shown when 2 11 

clear cover cannot be provided (see Section C-C). 

CROSS REFERENCE• 
For application of Dim. A see Post Dimension Tobie 

on Index 4 70, Sheet 3. 
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Front Face of 
Thrie-Beam Guardrail 

1£ Post Bolts and Match 
Line (Trailing End) (See 
Sheets 3 and 4) 

Guardrail Post 
Assembly with 
Offset Block (T yp. 

\. 
' 

' ' I 
' 

;+, I 

' 

Intermediate Deck 

Existing Traffic Rm)1ng 11 (See Note 2! 

!Type Vanes)~ " 

0 

0 

-- --------- ----J---
Gutter line 

~ Direction of Traffic 

Guardrail Post Assembly 
with Offset Block (Typ.J 

0 

0 

Existing Bridge Deck 

PARTIAL PLAN OF RAILING 

Joint 

C
Existing 
Coping 

---- ----------

0 

0 

LQ? 

Bridge 

Post Bolts and Match 
Line (Approach End) (See 

3'-lf/2" spacing (Typ. except as noted along Bridge, see Note 2) 

For treatment of 
(see Skew Detail 

1'-2 11 Min. for non skewed joints. 
skewed Intermediate Deck Joints 
Index No 470 Sheet 2) <Typ J 

l Intermediate Deck Joint 

Q? Post Bolts (See Note 2) 
J!/a II ' Asphalt Overlay 

Post--'11 when present 

~ (Varies) 

' ' ' ' 

'o I o' 'o I 
' 

;o I o; ;o I 
' ' ' 

Curb~ ' Existing 

I Sheets 3 and 4) 

I 

I 

' ' ,, 
I 

; +. I 
' 

rThc 
Guo 

le-Beam 
rdrail 

-·---,,--. --" -.,---,.- -,---. -

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Traffic Railing not shown for clarity) 

TYPICAL TREATMENT OF RAILING ALONG BRIDGE=== 

NOTES1 
1. On approach end provide Index No. 402 (as shown) or other site specific treatment, see Roadway Plans. 

For treatment of trailing end see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified Post Spacing at 
Intermediate Deck Joints Detail, Index No. 470, Sheet 2, as required. 

3. Areas where existing structure hos been removed shall match adjoining areas and shall be finished flat by 
grouting or grinding as required. Exposed existing reinforcing steel shall be burned off 1 11 below existing 
concrete and grouted over. 

CROSS REFERENCES1 
For Section A-A see Sheet 2. 
For Traffic Railing Notes and Details 

see Index No. 470. 
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1'-0
11 ± ** 

Standard Offset Block 

Thrie-Beam Guardrail 

6" 
~ 

Nominal 

114" ± Yz" Out of 

Plumb (Max.J :k £Existing Traffic Railing 

Asphalt Overlay 
when present 
(Vories) 

Final Riding 
Surface--, 1 

~-------- (Type Varies) 
' ' Guardrail Post : '·. 
' ' ' 
' ' ' 

%11 iJJ ; 8 11 Pos
1

t B~lts 

I 

and Reyessed Nuts, 

.., _______ ! 

[ Guardrail Post Assembly 11A 11
, 

11B" 
Guardrail or 

11

C
11 

(Se!e Roadwai Plans) 

1'-2 11 Slope:! ! Existing Curb 

Th1~·c_k ____ --"-+.:'\. '""';;:::;;:±:::;::!~ _ __ _Variesl_ __ _ _ __ -rr 0 v erhang 

~ 

" 

" : J=r~:~~menl j j I 
r - - - - - -- -- -- - - - -- -- -- - - -

~-~ Af ;, ~~~;~~( 
Existing Bridge Deck Overhang 

2 ~ Ya 11 rj) x 8 11 Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 

c CJ dn!led holes (5% 
1 

Max Depth) 

1'-1 11 Min. Embedment 

Control Line 

5!/z" *If 

3 11 Cover Min 

2 ~ JY4 11 !/J x 11-4 11 Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set in drilled holes 
(J'-1!/z" Max. Depth! 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

BILL OF REINFORCING STEEL BAR BENDING DIAGRAMS 

Match Front Face of 
Thrie-Beam Guardrail along Bridge 

Offset Block(s) as required 

a 
~ Guardrail 

[ 
Guardrail 

Varies :t :k 
U 1-0 11 ± Min.) 

114" ± Yz" Out of 

Plumb (Max.) * {Existing Wing Post 
-------.·· ... (Type Varies) 

Guardrail Post r ·. ·., 

% " rj) Post 'aolts (length varies) 
Recessed Nuts 

Guardrail Post 
1

Assembly "A", 118 11 

or 11C 11 (See Roadway Plans) 
Ex1st1ng Curb Overhang 

Asphalt Overlay 
when present 
(Varies) 

~ 1'-2 11 x 10" Slope 

Final Riding 
Surface--~ 

°' T~c:k:_"_=="-'_:;:'+.:-~~;;:;;±:::;=;;:i~ Vone;:Jl-~ 
1 1 5 Min ~ 
1 1 Embedment ·~ 
~ ~ ~ ~ 

Approach 
Slab Vories /

Existing 
Approach 
Slab 

Schemes 3 & 4 - Overhang Varies 

Schemes 5 & 6 - 2 11 Nominal Overhang 

Varies Sf/2 11 :k :t 

Control Line (Schemes 5 & 6) 

Contra/Line (Projected from r) 
Bridge) (Schemes 3 & 4J ~ 

~Existing Wing 
Wal! 

2 ~ Ya 11 (jJ x 8 11 Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
drilled holes (5f/2 11 Max. Depth) 

Cover Min. 

2 ~ 11;4 11 (jJ x J '-4" (J 1-J" Min. Embed. Schemes 3 & 5) 
or 2 ~ 11;4 11 (jJ x 8 11 (5" Min. Embed. Schemes 4 & 6) 
Adhesive-Bonded Anchors with Heavy Hex Nuts and 
Washers set in drilled holes (J'-lf/2 11 or 5f/2 11 Max. 
Depth respectively) 

SECTION 8-B 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
(SCHEMES 5 AND 6 SHOWN, SCHEMES 3 AND 4 SIMILAR) 

:t Shim with washers around Anchors as required to 
maintain tolerance. 

Match shape of 
existing curb 

Varies (Match 
curb heightJ 

MARK SIZE LENGTH ** Offset may vary ± 1 11 for Adhesive-Bonded Anchors 

Asphalt Overlay when 
present (Varie~J ~ 

~ 
D 4 3'-7" 

1'-7!/z" 5" 

I 

I I 
L 4 4'-1" n=:B 
M 4 2'-8 11 

I I 
2'-0!/z" 

DOWEL BAR 4D 

3'-8" 2'-8 11 

I i~ I I 

DOWEL BAR 4L BAR 4M 

NOTE• All bar dimensions are out to out. 

to clear existing curb reinforcing and provide 
minimum edge clearance. Offset shall be consistent 
along length of bridge. 

DETAIL "A" 

"" c ---~---~---~--~~trl"'----:i 
~'<---+-- ~~~J="==!I ~ 

Dowel Bors 4D (10 11 EmbedmentJ 
(See Note 2, Sheet 3J----' 

'" -'~ I Existing 
~11 Approach Slab 

Edge of Existing 
Approach Slab 

VIEW C-C 

CROSS REFERENCES• 
For location of Section A-A see Sheet 1, 3 & 4. 
For location of Section 8-8 see Sheet 4. 
For location of View C-C see Sheet 3. 
For application of Dim. A see Post Dimension Table 

on Index 470, Sheet 3. 
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End Deck Joint (See Note 2, 

Sheet 1! 

Existing Bridge Existing Curb 

'""'~":~~, """' ~~~"'' ~;~:,~;;,::~:; ] 
--with Offset Block (Typ.J ---- ---------------------------~ 

0 

0 

Front Face of 
Thrie-Beam Guardrail 

Front Face of Backwall& 
Begin or End Bridge 

Existing Wing Post (Type Varies) 

! ;Existing 
-~v Existing 

:: 

rf[ Key 
, :: Post 

Perpendicular Wing Wall shown, 
Angled Wing Wall similar 

Dowel Bars 4L (JO" EmbedmentJ 
(See Note 2J 

Edge of Existing Approach 
Slob (Location Varies) 

-_-_-__ ---_-_-_-_ :_:_:_:_:':_:_:_:f_:_: :
Transition Block 
(See Note 1) 

I I Existing Bridge Deck Roadway Guardrail Transition 
{See Note 1, Sheet 1) Existing Approach Slab 

I __,.-1£ Post Bolts (Last 
r Index No. 475 PostJ 1£ Past Bolts~ 

, I 
Traffic Railing (Thrie-Beam 

I Retrofit) Limits of Payment 

3'-0 11 Transition 

Block (See Note 1) 

Roadway Guardrail Transition 

(See Note 1, Sheet 1) 

([ Post Bolts and Match Line 

r--;-- <Approach or Trailing End! PARTIAL PLAN OF RAILING 
=--=1 Direction of Traffic 

~ (See Sheet 1) 

2 ...... Variable Spaces 11" Post Spacing as measured 

to ![_ Post Bolts 

I 

h ft 0 
End Deck Joint (See Note 2, 

Thrie-Beam A sp a veray Sheet 1) 
when present Guardrail 

1Ya I (Varies) J' 

I 
Guardrail Post [ Post I, 
Assembly with 

Bolts ;: Offset Block !Typ.J 

• I 

, I i~~ 1'1= 

I :: 0 I 
I I l ~ 1=i= 

I I ~'I 1!J=ld= 
: I ~tJ=1=I= 

I I I ,,o I 
I I l I 1J 

.. 
'
1

1 4 ! id 

-~--L Final Riding Surface 
·- .. - ~Existin Cur 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 1 

Transition Block 
(See Note lJ 

RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME 1 NOTES' 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, see Roadway 

Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may 
be omitted on trailing ends with no opposing traffic. 

2. Field bend Dowel Bors 4L within Transition Block as required to maintain 2" top and side clearance and 
3 11 bottom clearance. 

Front Face of Back wall & 
Begin or End Bridge 

Existing Detached Sidewalk or Integral Sidewalk 
less than 6 11 thick to be removed. See Roadway 
Plans for Details of Sidewalk replacement. 

End Deck Joint {See 

Approach Slab Curb to 
remain (Parallel Curb 
shown, Flared Curb 
similar) ~ 

5 Bars 4M 

Edge of 
Existing 
Approach 

-+~+-+-~~~~~~-'-~~~~~~~f---~~~+-~~-'.-~~f---~--"~~~~~~-~~~~-+-+--'.-~~~-+-+-+-s1ab . . 4 L Existing Approach (location 
Ex1st1ng I Sf b 0 3 11 2 sp.@ 1'-3 11 3" Varies) 

' 
Bridge Deck , ([_ Key -+--+-~---~+-+-- ~ 

I[_ Post Bolts 

1 
Post . · · 

~![_ Post Bolts (Last Roadway Guardrail Transition 
3

,_ 011 
I Index No. 475 PostJ (See Note 1, Sheet 1) 

Transition Block 
I Traffic Railing (Thrie-Beam Roadway Guardrail Transition {See Note 1) 

I Retrofit) Limits of Payment (See Note 1, Sheet 1) 

~I[_ Post Bolts and Match Line =--=1 Direction of Traffic 

I !Approach ar Trailing End! PARTIAL PLAN OF RAILING 
, (See Sheet 1) 

2 ~ Variable Spaces 11 11 Post Spacing as measured 

13'-J!/2' Mox., J'-674" Min.! to ![_ Post Bolts 

1£ Post-----, I End Deck Joint (See Note 2, 

Thrie-Beam L-j Sheet 1) 
Guardrail Post Guardrail , ' 

jl/,, I J'-63'," 
Assembly with ~/1~8'--IH---~1 ''---'' 
Offset Block tTyp.!, '!,..----[ Key Post 

[ Post II 
Asphalt Overlay when Bolts , /Roadway Guardrail Transition 
present (Varies) I' I j _ _,.._-_-_-. (See Note 1, Sheet 1) : :~~ -~ =:~~~~ ~:~=~t-~~ ~~ =~ ~~~=-=-~~ ~~ ~~ ~~~:~~~}= == =-== =f=-==-=-=;=== == == =f .,_.,_ -

e=-'=1 ~-~~~~~~·=1 ~~~~~~~:::::f::~::: ~::I:~~::::::::::::::::::::::!==~======~=="=======~==~======~==,==--
0 I : 0 I f 

Fl~?=~F=~~~~!C±=iod~~~~~~=i:~i~l=:~~=: 
~ .:-.:-Jr -------., --., -------,- --, 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 2 

Transition Block 
(See Note lJ 

Varies (Match 
Curb HeightJ 

RAILING END TREATMENT FOR PARALLEL OR FLARED CURBS WITH DETACHED SIDEWALKS 
OR INTEGRAL SIDEWALKS LESS THAN 6" THICK 

SCHEME 2 NOTES' 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend to end of Approach Slab. 

Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on 
trailing ends with no opposing traffic and on bridges with flared Approach Slab Curbs. 

2. Field bend or tilt Dowe/Bars 4D and Bors 4M within Transition Block as required to maintain 2 11 top and side 
clearance and 3" bottom clearance. 
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Existing 
Curb 

Front Face of Bock wall & 
Begin or End Bridge Existing Curb integrally reinforced 

with Approach Slab or Wing Wall 

~ 
~[ Post Bolts (Last 
, Index No. 475 Post! 

Existing 
Bridge Deck Existing Approach Slob 

~ [ Post Bolts 

,--. ~ 

Traffic Railing (Thri -Beam Retrofit) Limits of Payment ' Roadway Guardrail Transition 

' 
~ [ Post Bolts and Match Line (Approach 
I or Trailing End) (See Sheet 1) 

(See Note 1, Sheet 1) 

Direction of Traffic 

PARTIAL PLAN OF RAILING 

2 "" Variable Spaces Varies (J'-lf/2 11 Max. spacing) Post Spacing Scheme 3 as 

(3'-lf/2" Mox., 1'-674" Min.! (Typ. along Approach Slab), measured to [ Post Bolts 

2 "" Variable Spaces Varies (2'-1" Max. spacing) I Post Spacing Scheme 4 as 

(3'-lf/2" Max., 1'-674" Min.! measured to ![_ Post Bolts 

Asphalt Overlay ~Guardrail Post 
' Assembly with when present Thrie-Beam 
I 

I 
(Vories) Guardrail~ 

Offset Block <Typ.J 

' 

' 

' !: 'o:: 'o 'o 

,, I , 0 11 I 'o, I 'o,, I 

' " ' ' ' ' 
H 

-.-,~Final Riding Surface Existing Curb__.,>, 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

=====SCHEMES 3 AND 4===== 
RAILING END TREATMENT FOR FLARED INTEGRAL CURBS 

Existing 

Bridge Co~~~-~~--

Existing 
Curb 

Front Face of Bock wall & 
Begin or End Bridge 

Intermediate Deck Joint 

Existing Curb integrally reinforced 
with Approach Slob or Wing Wall 

(See Note 2, Sheet J) 

0 0 

0 0 

····························~···· •............. 

Front Face of Thrie : : Gutfer Line 
-Beam Guardrail : : : ~ 

I~ Existing Approach Slab 

Existing Parallel Wing Woll shown, 
Existing Flared Wing Wall similar 

Existing Wing Post 
(Type Vories) 

(£ Key 
Post 

Dowel Bars 4L (10 11 EmbedmentJ 
(Place 3 Bars Min. Top and 1 Bar 
Min. Bottom), shift to clear Post 
Anchor Bolts (See Note 2) 

Transition Block 
(See Note J) 

~I 
Edge of Existing 
Approach Slab 
(Location Varies) 

~ [ Post Bolts <Last 
, Index No. 475I Post! 

Existing 
Bridge Deck 

![_ Post Bolts ___j 
Railing (Thrie-Beam Retrofit) Limits of Payment 

3'-0" Transition 

Roadway Guardrail 
Transition (See Note 1, 
Sheet J) 

Block (See Note J) 

Roadway Guardrail Transition 

Asphalt Overlay 
when present 
(Vories) 

Traffi 

(See Note 1, Sheet J) 1----r- [ Post Bolts and Match Line 
I (Approach or Trailing End) 

Direction of Traffic (See Sheet J) 
PARTIAL PLAN OF RAILING 

2 Variable Spaces 

(3'-lf/2' Max., 1'-674" Min.! 

2 "" Variable Spaces 

(J'-lf/2 11 Mox., 1'-674 11 Min.) 

Thrie-Beam 
Guardrail 

Guardrail Post 
Assembly with 
Offset Block (Typ.) 

Vories (J'-lYz 11 Mox. spacing) 11 11 Post Spacing Scheme 5 as 

measured to I[_ Post Bolts (Typ. along Approach Slab) 

Varies (2'-1" Max. spacing) 

(Typ. along Approach Slab) 
11 11 Post Spacing Scheme 6 as 

measured to I[_ Post Bolts 

[ Post Bolts 

End of Existing 
Wing Wall and Curb 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEMES 5 AND 6===== 
SCHEMES 5 ANO 6 NOT£Sc RAILING END TREATMENT FOR PARALLEL INTEGRAL CURBS 
1. Provide Transition Block (as shown) or Curb if existing Approach Slob Curb does not extend to end of Approach Slab. Shape 

and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trailing ends with 
no opposing traffic. 

2. Field bend Dowe/Bars 4L within Transition Block as required to maintain 2 11 top and side clearance and 3 11 bottom clearance. 
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Existing 

Cuc~i 

J 

Front Face of 
Thrie-Beam Guardrail 

([_ Post Bolts and Match 
Line (Trailing End) (See 
Sheets 3 and 4J 

0 0 

' 
r 

I 

' 

i 

' 1, I 
' 
' 

Intermediate Deck Joint 

11 (See Note 2! Bridge Existing Traffic Roiling 

(Type Varies)-~-----, [

Existing 
Coping 

---------- ---------------- -- ------- ---1----- ----~ 
Guardrail Post 
Assembly (Typ.J 
0 0 0 

-- -- - - - -- -- -- - - - -)- - - - - - - -- -- -- - - - -- -- -- - ~ 

Gutter Line 

0 

Existing Bridge Deck 

=--=1 Direction of Traffic 

PARTIAL PLAN OF RAILING 

0 0 

3'-lf/2 11 spacing (Typ. except as noted along Bridge, see Note 2J 

11 11 Min. for non skewed joints. For treatment of 
skewed Intermediate Deck Joints (see Skew Detail 
Index No 470 Sheet 2! (Typ ! 

\ Intermediate 

If Post Bolts (See Note 2! 
ost Guardrail P 

Deck Joint 

I 

I 

I 

y' l!/a" ' \;spha!t Over/a (Typ.! Assembly 

Post--41 
when present 

If (Varies) 

' ' 

I o: I :: ii ~ I 0 : 

' 
I 11"1 I 11"1 I i"1 

' ' ' 
' " ' -

Curb___../> ~Existing ' ·~·c,-.-.;>c .. - .. ~. ~':'7C·~';"-;-,-.-,• 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Traffic Railing not shown for clarity) 

TYPICAL TREATMENT OF RAILING ALONG BRIDGE 

I 

0 

([_ Post Bolts and Match 
Line (Approach End) (See 
Sheets 3 and 4J 

Thrie-Beom 
Guardrail 

1. On approach end provide Index No. 402 (as shown) or other site specific treatment, see Roadway Plans. 
For treatment of trailing end see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified Post Spacing 
at Intermediate Deck Joints Detail, Index No. 470, Sheet 2, as required. 

3. Areas where existing structure has been removed shall match adjoining areas and shall be finished ff at by 
grouting or grinding as required. Exposed existing reinforcing steel shall be burned off 111 below existing 
concrete and grouted over. 

CROSS R£F£R£NC£S• 
For Section A-A see Sheet 2. 
For Traffic Railing Notes and Details 

see Index No. 4 70. 
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Control Line 

Thrie-Beam Guardrail 

Asphalt Overlay 
when present 
(Varies) 

Final Riding 
Surface 

- - - ----;;;-
([_ Thrie-Beom 
Guardrail 

CT:i J'-2" x JO" x Ya" 
~ Thick Resilient Pad 

,,,,,,,"'~":LI 
1 """ Anchor Plate with 
2 ,,., Plate Washers 
(See Index No. 470) 

6f/z" ± ** 
Y<i" ± f/z" rout Railing 

of Plumb) (Max.) ¥;~--
_ (Type Varies) f 

Existing Traffic 

' 
' : 

' ' ' 

ni .. ...i+--+-%" 0 x 10" Post Bolts 

Vories 

and Recessed Nuts ! 

'" ------~! 
' ' 

Guardrail Po;t Assemb;; "A", 118" 
or "C 11 (See Roadway Plans) 

' ' 
' ' 

Slope: ! JC-! Existing Curb 
Varies : : Overhang 

~::~~~~nt m ' ·~ I 
' ,, 

'c'---t-~~- -- -- - - - - - -- -- - - - - - __ ) 

Cover 

Min.¥¥ 

2 """ Ya" iJJ x 8" Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set in 
drilled holes (5f:2" Mox. Depth) 

2 ,,., 11;4 11 !JJ Hex Head HS Anchor 
Bolts with self-locking Heavy Hex 
Nuts and Washers set in JYz" !JJ 

core drilled holes. 

SECTION A-A 

Match Front Face of 
Thrie-Beam Guardrail along 

Offset Block(s) as required 
(Schemes 3 and 4 only) 

Varies 

Y<i" + f/z" Out of 

I 

Pl b (M ) ;t: Existing Wing Post 
um ax. ~ ------(,.··-,(Type Varies) 

1----=f======:::j::::;;_f'::;~l\~ ~ Ii_ Guardrail i , , , 
Post ' 

Asphalt Overlay 
when present 
(Vories) 

Final Riding 
Surface 

Approach 
Slab Vories 

j J'-2 11 x 10 11 x Ya" 
,.._, Thick Resilient Pad 

q 

Schemes 3 & 4 - Overhang Varies 

Schemes 5 & 6 - Nominal Overhang 

Varies 5!:2 11 ;f::t 

Control Line (Schemes 5 & 6) 

%" 0 x B" Post 
Bolts and Recessed Nuts 

~Existing Wing 
Wall 

set in 

Control Line <Projected from ,: 
Bridge) (Schemes 3 & 4) --------r 

2 ~ 11;4" !JJ x J'-4 11 (J'-1" Min. Embed. Schemes 3 & 5J 
or 2 ~ 11;4 11 !JJ x 8 11 (5 11 Min. Embed. Schemes 4 & 6) 
Adhesive-Bonded Anchors with Heavy Hex Nuts and 
Washers set in drilled holes {} 1-l}/2 11 or 5}/2" Max. 
Depth respectively). 

SECTION B-B 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

(SCHEMES 5 AND 6 SHOWN, SCHEMES 3 AND 4 SIMILARJ 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

D 4 3'-7" 

L 4 4 '-1" 

M 4 2 1-8 11 

3'-8" 

I i-4 
DOWEL BAR 4L 

NOTC All bar dimensions are out to out. 

BAR BENDING DIAGRAMS 

1'-7f/z" 5" 

I 

I I n3 -1--1 
' 2'-0f/z" ' 

DOWEL BAR 4D 

2 1-8 11 

I I 

BAR 4M 

*Shim with washers around Anchors as required to 
maintain tolerance. 

** Offset may vary ± 1" for Adhesive-Bonded Anchors 
to clear existing curb reinforcing and provide 
minimum edge clearance. Offset shall be consistent 
along length of bridge. 

Control Line? .J _LJ_IC Top of Curb 

Front of Curb 
along Bridge ~ 

DETAIL "A" 

Match shape of 
existing curb 

Asphalt Overlay when 

Varies (Match 
curb height) 

present (Varie~J ~ 

'K 
" ----~----~---~\.!ti~ 
"'+---f-- =!~~'!=~==!/ °' 

Dowel Bars 4D (JO" EmbedmentJ 
n mml J -4~ I ~;;:~;Ch Slob 

(See Note 2, Sheet 3) ---~ Edge of Existing 
Approach Slab 

VIEW C-C 

CRDSS REFERENCES' 
For location of Section A-A see Sheet 1, 3 & 4. 
For location of Section 8-8 see Sheet 4. 
For location of Section C-C see Sheet 3. 
For application of Dim. A see Post Dimension Table 

on Index 470, Sheet 3. 
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End Deck Joint <See Note 2, 

Front Face of Backwall& 
Begin or End Bridge 

Sheet 1! 

Existing Bridge 
J_ 

Existing Perpendicular Wing Wal! shown, 
Existing Angled Wing Wall similar 

--h-"lr-~ 

• ~, Existing Wing Post 
~ ------~, (Type Varies) 

Copm~~ A I Existing Traffic Roiling ,, 

(T~pe Vanes!~; ].. ·· Key Post ?~:ee/i~;: ;; (!On Embedment! 

/----~ Edge of Existing Approach 
Slob (Location Varies) 

Guardrail Post 
---- - Assembly (Typ.) -

~Existing Curb_--4. 

0 0 0 0 ~ 

- ' --c' ~~~--1t=Y::s:T-ft: 
--------..,1-~;-~;;~~-z;~~- Front Face of Thrie-;-Beam! i Tr;~t1~tion Block 

Guardrail (See Note 1) 

i ~Existing Bridge Deck~ 

(Last Index 

[ Past Bolts ' 

No. 476 Post) 1 Post Bolts 

Roadway Guardrail Transition 
(See Note 1, Sheet 1) 

3'-0 11 Transition 

Block (See Note 1) 

Existing Approach Slab 

I Traffic Roiling (Thrie-Beam Roadway Guardrail Transition 

I Retrofit) Limits of Payment 

[ Post Bolts and Match Line 

(See Note 1, Sheet 1) 

rApproach or TrO!ling End! PARTIAL PLAN OF RAILING 
(See Sheet J) 

2 ...... Variable Spaces 11" Post Spacing as measured 

rs-1Y2· Mox., r-514•• Min.! 

![._Post ---cjl I 
A h It 0 " sp 0 veray 
when present Thrie-Beam 
<Varies) Guardrail-... 

!Ya 11 r 
I Guardrail Post I[._ Post 

11 ' Assembly !Typ.J 

I 

Bolts 

' I 

:r: , 
I :+ : ·: I l l =i= 

' ~. 1!J=d= 
I ~t1=~= ' .. ' ' ., 

. '• ~ -l""" ' 

to [ Post Bolts 

End Deck Joint (See Note 2, 

Sheet 1) 

~ --1-r -------, ---, -------, --,--

=--=1 Direction of Traffic 

Transition Block 
(See Note 1) 

' 

-~--L Final Riding Surface s...__Existin Cur ·- .. -J;:~':'!'~Y ~';',~.;;~;~~~;;;,:::) 1\7·~~ 7:;:~z.;:~, {;' ; · • ~::~:. ~:~s·· 
Bridge Deck Begin or End Bridge ____________...~,~ 0 'V. 0 "i:t xis tng pprooc a 

~ Dowe/Bars 4L U0 11 EmbedmentJ (See Note 2) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 1 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME 1 NOTES 0 

1. Provide Transition Bfock (as shown) or Curb if existing Approach S!ob does not hove a curb, see Roadway 
Pf ans. Shape and height of Transition Block or Curb shalt match existing bridge curb. Transition Bfock may be 
omitted on trailing ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 11 top and side clearance and 3 11 

bottom clearance. 

Front Face of Back wall & 
Begin or End Bridge 

Existing Detached Sidewalk or Integral Sidewalk 
less than 6 11 thick to be removed. See Roadway 
Plans for Details of Sidewalk ,replacement. 

Approach Slab Curb to 
remain (Poralfe! Curb 
shown, Flared Curb similar) 

""71 
5 Bars 4M 

-----------------------]-- --

Gutter Line 
Double Dowel Bars 40 (JO'_· _ll 'lll-' -~-iJ'tl'--llll 
EmbedmentJ (See Note 2) 1 I 

. . A I 
Ex1st1ng _;.m.J 
Bridge Deck 

Front Face of Thrie-Beam 
Guardrail I 

Existing Approach 
Slab s· 'r[ Post Bolts (Last 

Index No. 476 Post) 
[ Post Bolts~ 

~![._Key 
Post Roadway Guardrail Transition 

(See Note 1, Sheet 1) 

, I Traffic Roiling (Thrie-Beam Roadway Guardrail Transition 

(See Note 1, Sheet 1) Retrofit) Limits of Payment 

~[ Post Bolts and Match Line 
(Approach or Trailing End) 
!See Sheet 11 

PARTIAL PLAN OF RAILING 

2 "' Variable Spaces ir Post Spacing as measured 

I 

13•-1yz•• Mox., i•-514•• Min.! to [ Post Bolts 

End Deck Joint (See Note 2, 

I -
Guardrail Post 
Assembly (Typ.) 

![._ Post L_JI. 
Thrie-Beam --1 

!Ya . I 

I. 
Guardrail 

Sheet 1J 

i·-514·· J78•• 

Asphalt Overlay 
when present 
(Varies) 

![._ Post 
Bolts ---,+-----J 

I 

t';!:E;:=t:====="!:======t~~:~l ~ ~~ ~ ~ 
~-~~-~~~~~~~~~~~~~' =~:J=d==-

F'='=F=~F=~~~~!o±='=~~~~~~=i: ::~1::::: 
1'$~>= .... ====$!.$======~•0hl+oo ~ .:-.:-Jr --------, ---, -------,-- --, 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

SCHEME 2 

2 sp.@ 1'-3 11 3•• 

Y-o•• 
Transition Block 

(See Note 1) 

Edge of Existing Approach 
Slab (Location Varies) 

---------=1 Direction of Traffic 

Transition Block 
(See Note 1) 

Varies (Match 
Curb Height) 

RAILING END TREATMENT FOR PARALLEL OR FLARED CURBS WITH DETACHED 
SIDEWALKS OR INTEGRAL SIDEWALK LESS THAN 6" THICK 

SCHEME 2 NOTES 0 

1. Provide Transition Block (as shown) or Curb if existing Approach Slob Curb does not extend to end of Approach Slob. 
Shape and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trailing 
ends with no opposing traffic and on bridges with flared Approach Slab Curbs. 

2. Field bend or tilt Dowe! Bars 40 and Bars 4M within Transition Block as required to maintain 2 11 top and side clearance 
and 3 11 bottom clearance. 
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0 

Front Face of Back wall & 
Begin or End Bridge 

--- --------- -- ------- -- --r-

A 

Gu t ter Line_} 

Existing 
Bridge Deck 

u.: - - - ' 

Front Face of 
Guardrail 

0 

Thrie-Beam 

~ 
Existing Approach Slob 

[ Key 
Post ----j 

Post Bolts (Last Index No. 476 PostJ ![__ Post Bolts-----j 

Roadway Guardrail 
Transition {See 
Note 1, Sheet lJ 

I 

I 

Traffic Railing <Thri -Beam Retrofit) Limits of Payment Roadway Guardrail Transition 

![__ Post Bolts and Match Line <Approach 
or Trailing End) (See Sheet lJ 

(See Note 1, Sheet lJ 

Direction of Traffic 

PARTIAL PLAN OF RAILING 

2 "" Variable Spaces Varies (3'-lf/2 11 Max. spacing) Post Spacing Scheme 3 as 

(3'-!Ya" Max., J'-674" Min.! (Typ. along Approach Slab) measured to ![__ Post Bolts 

2 ..,, Variable Spaces Varies (2'-1" Max. spacing) Post Spacing Scheme 4 as 

<Typ. along Approach Slab) 

1

, measured to ![__ Post Bolts 

[Post~ 
!Ya' I 1-674' II 1% 

I, I[ Key Post 

l
l------__ _[_ I[ Post Bolts 
, I 

(3'-!Ya" Max., 1'-674" Min.) 

Asphalt Overlay 
' (Guardrail Post when present Thrie-Beam ! Assembly <Typ.J (Varies) 

Guardrail\ 

. ' 

~ ~: : 'o:: 'o ' 0 illIT~~ t~] : '.'. ··1 . 
' ,, ' 'o,, I 'o, I ' ,o 

' . ' 

' ' ' 
j@ ;:~~ :. :: 

1 --~-" _, _:;;- ~ --" - "~ " ,- --- -~ --- --- --,_- --- -- -- -- -- _,_ __ ,_,_1 _:_ ,--~-1 
00 

0\1
0

°. 00 o\I 0

0
° 0 o'l ", 00 o\I 00° 0 ':;j";"'--".'-t>~.~- ..... t>~.--<--0 \)-:;;~"'"--0LZ,-L·---.--:;"~.-..;--.-;--.--- -.-\:'·-

\!, 'l. t>, 7r' t>, \!, • 'l>. \/, • 'l>, '\J, o\I o. o o\I o~, orJ ", o o'."._ ". o orJ ". ·ov ", o ·or; ", o o\I 

_ _ - - - - ~ , • '!>_,_,_" .• v. -'-~-~~~ :?.~--~-?. Y~ ~ ? - v :!?'. - - ~ - D - ~ D -

"' 
-.-,~Final Riding Surface Existing Curb~ ,--. ~ 

Ex1st1ng ,-;,-17:-- ,,--- R d G d ·; T ·t· 
Bridge Deck Fron_t Face of Ba_ ckwall& ~--.~;'!>,! Existing Approach Slob oa way uar rat rans1 ion 

_______.: (See Note 1, Sheet lJ Begin or End Bridge ~ 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Railing not shown for clarity) 

=====SCHEMES 3 AND 4 ===== 
RAILING END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Bockwall& 
Begin or End Bridge 

Intermediate Deck Joint 

Existing Curb integrally reinforced 
with Approach Slab or Wing Woll Existing Parallel W1fig Wall Shown, 

Existing Flared Wing Wall Similar 

Existing Wing Post 
(Type Varies) 

Existing 
(See Note 2, Sheet 1) 

~Existing Traffic Railing Dowel Bors 4L (JO" EmbedmentJ 
<Place 3 Bars Min. Top and 1 Bar 
Min. Bottom), shift to clear Post 
Anchor Bolts (See Note 2) 

Bridge Co~~~~-~ 
A I (Type Vari~~!-k~ ., ,--

--- -- -- ------- -- -- ----- -:;- ---_--:{===- I ':_ -- - - - - - -- -- -- - - - -- -- -- - - - - - -- -- - - - - - -- -- - - - - - - -- -- - - - ~ 

Existing 
Curb Guardrail Post 

Assembly <Typ.J 

Transition Block 
(See Note 1) 

I 

' 

I 

' 

I 

' 

I 

~~~ 
0 0 

c~llejj 
Lrne , 

0 0 

L.: - - - ' 
-- - - - - - -- -- - - - - - -- -- -- - - - -- -~ r 

Front Face of Thrie-~~am 
Guardrail 

0 0 

~ - - _, 

0 0 

L.: - - _, 

- - - - - - -- -- - - - - - -- -- -- - - c cc t' cc -

[ Key ,I 
Post -----1' 

' A I Existing Existing Approach Slab 

3'-0" Transition 

~I 
Edge of Existing 
Approach Slob 
(Location Varies) 

_,-I[ Post Bolts 

1~ Bridge Deck 

(Last Index No. 476 PostJ ![__ Post Bolts---1 

Roadway Guardrail 
Transition (See Note 1, 
Sheet JJ 

Block (See Note lJ 
Roadway Guardrail Transition 

Asphalt Overlay 
when present 
<Varies) 

I Traffic Railing {Thrie-Beam Retrofit) Limits of Payment 

(Approach or <See Note 1, Sheet lJ ~ ![__ Post Bolts and Match Line 
I Troifing End) (See Sheet lJ Direction of Traffic 

PARTIAL PLAN OF RAILING 
2 "' Variable Spaces 

(3'-lf/Z' Max., 1'-674" Min.) 

2 "' Variable Spaces 

(3'-1Yz' Max., 1'-614" Min.) 

Thrie-Beam 
Guardrail 

Guardrail Post 
Assembly (Typ.J 

Vories (3'-lf/Z" Max. spacing) 11 11 

<Typ. along Approach Slab) 

Varies (2'-1" Max. spacing) 11" 

<Typ. along Approach Slab) 

[ Key Post-:JI 
!Ya"' 

Post Spacing Scheme 5 as 

measured to ![__ Post Bolts 

Post Spacing Scheme 6 as 

measured to Ii_ Post Bolts 

End of Existing 
Wing Wall and Curb 

![__ Post Bolts 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post and Traffic Ra!ling not shown for clarity) 

SCHEMES 5 AND 6 ===== 
RAILING END TREATMENT FDR PARALLEL INTEGRAL CURBS 

SCHEMES 5 AND 6 NDTESc 
1. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend to end of Approach Slab. Shape 

and height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trailing ends with 
no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side clearance and 3" bottom clearance. 
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TRAFFIC RAILING NOTES==== 

This Traffic Railing Retrofit has been structurally evaluated to be equivalent or greater in strength to a design which has been successfully 
crash tested previously and approved for a NCHRP Report 350 Test Level 4 rating. 

CONCRETE: Concrete for the Traffic Railing (Vertical Face Retrofit) and replacement curb sections shall be Closs IV. Concrete for Transition 
Blocks sha!f be Class II (Bridge Deck). 

REINFORCING STEEL: Reinforcing steel shall be ASTM A615, Grode 60, except Expansion Dowe/Bar B which shall be ASTM A36 
smooth round bar hot-dip galvanized in accordance with the Specifications. 

EXPANSION SLEEVE ASSEMBL y: Pipe sleeve sha!!be ASTM 02241 PVC pipe, SDR13.5. End Cap shall be ASTM 02466 PVC 
socket fitting, Schedule 40. End of Sleeve assembly at railing open joint shall be sealed with silicone to prevent concrete 
intrusion during roi!ing casting. A compressible expanded po!ystyrene plug rs required in the opposite end of the ossemb!y 
for correct dowel positioning during rafting casting. Correct dowel positioning is required in order to provide for thermal 
movement of the deck. 

ADHESIVE-BONDED ANCHORS AND DOWELS: Adhesive Bonding Material Systems for Anchors and Dowels shall comply with 
Specification Section 937 and be installed in accordance with Specification Section 416. 

BRIDGES ON CURVED ALIGNMENTS: The details presented in these Standards are shown for bridges on tangent alignments. 
Detai!s for bridges on horizontally curved alignments ore similar. 

NAME, DATE AND BRIDGE NUMBER: The Nome and Bridge Number shall be placed on the Traffic Railing so as to 
be seen on the driver's right side when approaching the bridge. The Date shall be placed on the driver's left side when 
approaching the bridge. The Date shall be the year the bridge was constructed. Letters and figures may be 3 11 tall block 
plastic as approved by the Engineer or Ya" V-Grooves. V-Grooves shal!be formed by preformed letters and figures. 

ELEVATION MARKERS: Elevation Markers shal!be placed on the top surface of the end bents as directed by the Engineer 
when portions of the existing traffic railing carrying existing elevation markers are removed. Markers are to be 
furnished by the Florida Deportment of Transportation and installed by the Contractor. 

SURFACE FINISH: Unless otherwise shown in the Plans, place a C!ass 5 Applied Finish Coating on the top and sides of the 
Traffic Roiling (VerticolFoce RetrofitJ. 

REFLECTIVE RAILING MARKERS: Reflective Railing Markers shall conform to Section 993 of the Specifications. Install 
markers 6" below the top of the Traffic Railing at the spacings shown rn the table below. Ref!ector color 
(white or yellow) shall conform to the color of the near edgeline. 

PAYMENT: Payment will be made under Traffic Railing (Vertical Face Retrofit) which sha!! include all materials 
and labor required to construct the railing. The Transition Blocks and Curbs, Reflective Railing Markers and installation 
of Elevation Markers, where required, will not be paid for directly but shall be considered as incidental work. 

Limiting Station of Transition 
(See Roadway Plans) 

"''=NAME OR DATE 
~' ~BRIDGE NUMBER 

J'-0" 

<Min.! 
Varies 

(2 1-6 11 Min.) 

-=.-=.-=.-=."2-=.-=.-=.-=.---
: <> ::-;~== ____ L ___ _ 

"1 
Top of Existing Curb----------.. l,·~~~~~~ ::::i::==-

NAME, DA TE AND BRIDGE NUMBER 
LETTERING DETAIL 

,_ _ _, 

ESTIMATED TRAFFIC RAILING QUANTITIES 

QUANTITY 
ITEM UNIT 

9" Curb Increment 

Concrete CY /Ft. 0.064 0.003 per in. height 

Reinforcing Steel Lb./Ft. 13.27 0.10 per in. length 

REFLECTIVE RAILING 
MARKER SPACING 

Distance -
Edge of Trove( Lane 
to Face of Railing 

( 4' 

4 1 to 8 1 

> than 8' 

Spacing (Ft.) 

40' 

80' 

None Required 

(Quantities are based on a 9 11 curb, no curb cross 
slope and 1'-0" embedment !ength of Bors 60. If 
the curb height or embedment !ength differs from 
that shown, increase or decrease quantity by the 
given per inch increment.) 

Match Deck Joint width 

Bars 4C and Expansion Dowels 
Bors B, see Sheet 2 (Typ.)~ 

Field Cut Bars 6D to provide 
2 11 cover above blackout (Typ.J 

Field Bend Bars 55 to '°' Do we! Bars 6D ( T yp.) 

1Bars 5S maintain Cover (Typ.) 
li-__ _,_ ___ _,, __ ....p~ 

Bridge Deck 

Dowe/Bars 6D Spacing (inside Face) 3-Y,?" 

Dowe/Bars 6D Spacing (Outside Face) 3-Y,?" 

3 sp. 

@ 7!/z" 
2 sp. I 

@ 7!/z" 
1'-3" (Max.) 

PARTIAL ELEVATION OF RAILING SHOWING INTERIOR FINGER/SLIDING PLATE JOINT 
(Beam/Girder, Intermediate Bent or Pier not shown for clairty) 

* Place 1 11 thick polystyrene blackout over limits 
of bridge deck expansion joint full width to the 
end of the Traffic Railing to allow for thermal 
movement. Seo/Forms to prevent mortar 
leakage into the expansion joint. 

Bridge Deck 

@ 7!/z" 
Dowe! Bars 6D Spacing (Outside Face) 2 sp. @ 1'-3 11 (Max.) 

@ 11Y4" ' 

PARTIAL ELEVATION OF RAILING SHOWING SLIDING PLATE 
JOINT AT BEGIN OR END BRIDGE 

(Scheme 1 shown, Schemes 2, 3 and 4 similar) 
(Guardrail Transition or continuation of Traffic Railing not show for clarity) 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH INDEX NO. NOTE NOS. 

A 4 AS REQD. 482 ONLY 3 

B J" 0 2 1-0 11 481 THRU 483 2 & 5 

c 4 2 1-0 11 481 THRU 483 1, 2 & 3 

D 6 AS REQD. 481 THRU 483 2 & 3 

L 4 4 '-1" 481 THRU 483 1 & 3 

M 4 4'-3" 482 ONLY 1 & 3 

N 4 2 1-5 11 482 ONLY 1 & 3 

s 5 AS REQD. 481 THRU 483 2, 3 & 4 

REINFDRCING STEEL NOTES• 
1. All bar dimensions in the bending diagrams are out to out. 
2. The reinforcement for the raiHng on a retaining wall shall be the 

same as detailed for a bridge deck. 
3. Al! reinforcing steel in the Vertical Face Retrofit Railing shall have 

a 2 11 minimum cover. 
4. Bors 5S may be continuous or spliced at the construction joints. 

Bar splices for Bars 55 shall be a minimum of 2 1-0 11
• 

5. Expansion Dowe/Bors B shof!be ASTM A36 smooth round bar 
and hot-dip galvanized in accordance with the Specifications. 

Match width of Deck Joint 

2 11 Cover 

(Typ.J 

J'-0" 

BENDING DIAGRAM 

Length as Required 

BARS 4A, B, 6D & 5S 

74 11 Int. Open Joint 

or Deck Joint 

1'-0" 1'-0" Expansion Sleeve Assembly 
Adhesive Bonding 
Material System 

Dowe! Bar 60, 
4L or 4N 

Bar 4N 2'-0 11 

Spacing Expansion 

Dowel Bars B 
~ 
en 

1'-0" Length of Expanded Polystyrene 

Plug to match width of open joint 
"3 
°' c 

Bar 4M 3'-10" 

Bar 4L 3 1-8 11 

B_A_R_S_4_L_,_4_M~&~4'~ 
Top of Existing 
Curb 

Spacing Pairs of Bars 4C 

2]/2" (Shift Bors 4C 
to clear Bors 60 for 
skewed joints) 

OPEN JOINT EXPANSION DOWEL DETAIL 
(Roiling Reinforcing Not Shown For Clarity) 

BARS 4C 
(12 required per open jointJ 

* f/2 11 Premou/ded Expansion Material at top of Existing Curb shall extend beyond 
the joint material (Silicone, poured rubber, armored neoprene seal or sliding 
plates) as shown to prevent concrete intrusion during railing costing and 
shall be placed so as not to restrict in any way normal joint movement. 

* * See individual Standard Index Nos. 481 thru 483 for spacing of Bars 6D. 
1'-0" 

Embedment 

Existing 
Concrete 

m 
~ 

c 
m 

-IS 
m 

"' ~ 

~ 

·~ 
Q 

" 

Hole Diameter to meet 
Manufacturer 1s Requirements 

1'-0" 

DOWEL DETAIL 

Dowel Installation Notes: 
J. Shift dowel holes to clear if the existing 

reinforcement is encountered. 
2. See individual Standards Index Nos. 481 

thru 483 for required embedment length 
of Bars 60, 4L or 4N. 

Bars 6D @ 1 1-3 11 Spacing 
Max. (Back Face, Approach 
Slab Side only J 

t----1-------i---t-t-----r\-----t-~--Top of Existing Curb 

**Bars 6D 
(Typ.!--i---

Vertical Face 
Retro fit Railing 

1'-0" 

Embedment 

Field Cut 2 "' Bars 60 
2" above existing curb 
for corner overhangs 

Bars 5S 
(Typ.J 

PARTIAL PLAN OF RAILING (SKEW ANGLE IP LESS THAN 70° J 
(Skewed Deck Joint at Begin or End Bridge Shown, Skewed Deck 

Joint at Intermediate Pier or Bent Similar) 

Vertical Face 
Retro fit Railing 

Gutter line 

Pairs of Bars 4C @ 3}4 11 

sp. (Typ.J Shift to clear 
Bars 60 as required 

Expansion Dowel Bar B 

1'-3" sp. (Typ.J 2 equal sp. 

Expansion 
Do we! Sleeve 

7!/z 11 or 1'-3 11 spacing (Typ.) * * 
W1/4" Max.! 

Bars 6D @ 73/2 11 Spacing 
Mox. (Front Face, Approach 
Slab Side only) 

\ jo·111t Existing 
2 equal spaces (73/2 11 Max. on 
Approach Slab, ] 1-3" Max. on Bridge) 

c\YP.l \Z ~Approach 
~ Slab-------" 

-+-~\-------------~.---

Cover 
z" . 

SKEW DETAIL 

PARTIAL PLAN OF RAILING (SKEW ANGLE IP = 70° OR GREATER) 
(Skewed Deck Joint at Begin or End Bridge Shown, Skewed Deck 

Joint at Intermediate Pier or Bent Similar) 
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E xponsion Do we! 
Assembly 

Bars 4C 
!Typ.J 

A , 

- -
I 
I 

3Yz" (Typ.! 

=--=1 Direction of Traffic Existing Bridge 
c 

74 11 Intermediate 

Open Joint "* oping) 
Dowel Bars 60 Bars 5S . L Vertical 
!Typ.J~ (Typ.J/'i_ - - ---

---· -------1---l 

Face Retro fit Roiling 

----------------------- I 

' • ' - - -
-x_:-------- ---+-~ 

7Yz" Gutter 
Line 

,-_ - - - - - - - -

2 equal sp. © 1'-3" Spacing Max. (Typ. along Bridge) 
111/4" Mox. Deck Joint * 

2 equal sp. 1'-3 11 Spacing Mox. (Typ. along Bridge) 
@ 1'-3 11 Max. . ' I 

I 

Expansion Dowel & 
Bars 4C not required 
at end of roiling 
for Scheme J 

*Non skewed deck joint shown, actual joint dimensions and 
orientation vary. For treatment at skewed deck joints see 
Skew Detail, Index No. 480. Open Roiling Joints at Deck 
Expansion Joint locations shall match the dimension of the 
Deck Joint. Deck Joint at Begin Bridge or End Bridge shown, 
Deck Joint at 1£ Pier or Intermediate Bent similar. 

* )< 74 11 Intermediate Open Joints shall be provided at : 
(]) - Substructure supports where existing bridge deck is 

continuous. 
(2) Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between 

midspan and substructure supports where span length 
exceeds 180 ft. 

Vories (3 11 Preferred, 

1 11 Min., constant for full 
length of Ret~ofitJ 

~ ~ "1 

~ "' ~ ~ ~ C'.' :;j. .~ 
c ~ 

Varies 

JO" Varies 

U 11 Min.J 
[ Thrie-Beom 
Guardrail Bolts 

I 12" Cover 

!Typ.J 

:t:::i+-+i-Bars 55 
(Typ.J 

Bors 60 spacing a~ Roi/in~~) 
Joints (Typ. on bridge except 

~ Ex1st1ng Bndge Deck~ 
PARTIAL PLAN OF RAILING 

D 

"' ~Front Face of Backwoll, 

.~ "1 
c 
D ~ 

"' 
Dowel 
Bars 60 

as noted for skewed deck joints) 

74 11 Open Joint Spacing """ 90'-0" (Max.) 

0: 11 V-Groove in both 
faces and top of Vertical 
Face Retrofit Railing 

Y2" V-Groove Spacing """ 30'-0 11 (Mox.) 

Limiting Station 
of Transition 

Varies (2 1-6" Min.) 

}4 11 Intermediate Deck Joint * 1: 

Bars 55 
fTyp.! 

Open Joint )< * 
Do we! Bars 6D 
(Typ.J 

Asphalt Overlay 
when present 
(Varies) 

Final 
Riding Surface 

Top of Ex is ting 
Curb 

J'-4" 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Expansion Dowel Assemblies & Bors 4C not shown for clarity) 

TYPICAL TREATMENT OF RAILING ALONG BRIDGE === 
NOTES 7 

1. On approach end provide a Roadway Guardrail Transition, Index No. 402 (as 
shown) or other site specific treatment. See Roadway Plans for limiting station 
of Roadway Guardrail Transition or other site specific treatment. If limiting station 
of Roadway Guardrail Transition is on the bridge, attach Thrie Beam Terminal 
Connector to roiling as shown above. If limiting station of Roadway Guardrail 
Transition is along the Wing Wall, see Schemes 2 or 3, Index No. 481, Sheet 
2 and 3. On skewed bridges, if the skew along the deck joint extends across 
the width of the railing, the 2 1-6" minimum dimension shall apply to both the front 
and back face of the railing. For treatment of trailing end see Roadway Plans. 

2. Field cut Bars 55 and Dowe/Bars 6D to maintain clearance within Vertical Face 
Retro fit Railing. 

3. Areas where existing structure has been removed that are not encased in new 
concrete shall match adjoining areas and shall be finished flat by grouting or grinding 
as required. Exposed existing reinforcing steel that is not encased in new concrete 
shall be burned off 1 11 below existing concrete and grouted over. 

Begin or End Bridge & Match 
Line (See Sheet 2 & 3) 

Railing End Transition 
Scheme 1 only (See 
Note 1, Scheme 1, 
Sheet 2J 

" -0 

~ 2 0 

~~=:c:J 
~ ~" 
-~ D 15 
O"Z "" ' ~ 

"' 0 :§ Ql t: 

CROSS REFERENCE: 
For General Notes, Estimated Quantities, Dowel 
Detail, Expansion Dowel Detail, Reinforcing Steel 
Notes & Bending Diagrams see Index No. 480. 

§'.; " 
8 +-t::_' _____ --"''"'''"-

halt Overlay Asp 
wh 
(Vo 

en present 

Existing 

"'" ~ 
Curb 

-0 
~ 

~ c -~ -,;; 
~ 

lfc..i 
D © 

"" -0 
co 

c:J -I 

~ 
-,;; 

~ 

I I 0 
.~ -0 

I I c:J 
c 

"' 
D 

"" "' 

SECTION A-A 
TYPICAL SECTION THRU RAILING 

ON CURB WITH CORBELS 

Varies 

Varies (3" Preferred, JO" Vories 

J" Min., constant for full 
I 

(1 11 Min.J 
length of Retrofit) 

/ -[ Thrie-Beom 

~ Guardrail Bolts 
"1 I 

I ~ - r 2" Cover .s~ ' 
"" "1 

I -- - ~ - - <Typ.! 

~"" :s -~ - ~ i_ 
Bors 55 

~ C'.' Q ,,..- (Typ.J .~ ~ " c 
~ "1 

-~ - ~ - -
c 

' "" ·c Dowel co 
I 

D ~ - ~ 

"" ' 
Bors 60 

"" L - - ~ - -

' 
rExisting 

~ Curb 

"'" 
-0 c 

~ 

• ·~ I I I -,;; 

"' c 
Fino! Riding 

ries!7~ c. l 

I 
~ c 

lfc..i 
D 

"' 
:l' ~ 

I I " I -0 

0 
Cl 

"' :§ 

8 
"ex "'u :si Ql 

Os co 

~ 

.~ 
c 
D 

"' 

I I I I 
I I I I 
I I_ I I - -

lEx1stm9 Bndge Deck 
- -- -- -- - - - - - -- -- - - - - - -- -- -- - - - -- -- ~ 

SECTION A-A 

co 
c:J 

~ 

I .~ - c 

• 

~ D 

"" 
l 

TYPICAL SECTION THRU EXISTING TRAFFIC 
RAILING SHOWING LIMITS OF REMOVAL 

(BRIDGE DECK SHOWN, WING WALL SIMILARJ 
TYPICAL SECTION THRU RAILING ON FULL 

DEPTH CURB (BRIDGE SHOWN, WING WALL SIMILARJ 

2008 FOOT Design Standards 

TRAFFIC RAILING - (VERTICAL FACE RETROFIT) 
NARROW CURB 

Last 
Revision 

07101107 
Sheet No. 

1of3 
Index No. 

481 



Dowel Bars 4L (JQ" 

EmbedmentJ (See 
Note 2) ---~ 

J 
Existing Perpendicular Wing Woll shown, 
Existing Angled W1fig Wall similar 

-r-\----r 
, Dowel Bars 4L 00 11 EmbedmentJ 

(See Note 2) 

L -I 

Edge of Existing Approach 
Slab <Location Varies) 

-~--=----:.::-~ -=--~-=::;l=-~--=t~--~_:-=-=-o4--_-_,,_ __ "~ 
Transition Block 
(See Note JJ 

Roadway Guardrail 
Transition (See Note 1, 
Sheet lJ 

3'-0" 

Transition Block 
(See Note JJ 

Existing Approach Stab 

~Direction of Traffic 

~Front Face 
1 

Match Line 
of Bockwa!/, Begin or End Bridge & 
(See Sheet JJ 

PARTIAL PLAN OF GUARDRAIL 

' 

I ~
Roadway Guordra1! 
Transtt1on (See Note 1, 

______ SheetJJ 

t ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ Tronsd1on Block 
io====E=i====E=i====i==E (See Note J) 
I~ - = 

c ;1·~1.:.::.:;:. .. ~-~:;~ ' 
V, · 0 

I. "J • • l • j ' 
0 

• I • , I" . - _ 

1:: -~~,8f~~;~ 00 .. ?·~0~Jl. 
I\)• \I o ·~ 

0 
_ "t>i Ex1st1ng Approach Slob 

Place first post 2 11 

clear of Wing Woll 

J'-0" 

Match Existing 
Curb Height 

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL 

SCHEME 1 NOTES' 

SCHEME 1 
RAILING END TREATMENT FOR 

PERPENDICULAR OR ANGLED WING WALLS 

1. Provide Transition Block (as shown) or Curb if existing Approach Slob does not hove a curb, 
see Roadway Plans. Shape and height of Transition Block or Curb shall match existing bridge 
curb. Roiling End Transition and Transition Block may be omitted on trailing ends with no 
opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 11 top and side clearance 
and 3 11 bottom clearance. 

( T yp. each 3Y:, 11 

end) 

Expansion Do we/ 
Sleeve Assembly 

Vertical Face Retrofit Railing 

Do we! Bors 4L (JO'' EmbedmentJ 
(See Note 3! 

3'-0" 

Edge of Existing 
Approach Slob 
(Location Vories) 

Vories (Match Length of Existin 

End Bent Wing Wal/) Transition Block 
(See Note 2J 

Existing Approach 
Slab 

' 
!-----Front Face of Backwo!!, Begin or End 
I Bridge & Match Line (See Sheet JJ 

=-=1 Direction of Traffic 

' 

I Limiting Station 
Asphalt Overlay 1 of Transition 
when present 1 

(Vories) ---t---~ 

Final 
Riding 
Surface 

Existing End 
Bent Wing Woll 

PARTIAL PLAN OF RAILING 

Vories 
(2'-6 11 

Railing End Transition 
(See Note 2J 

Do we! Bars 4L (JO'' EmbedmentJ 
(See Note 3J 

Transition Block 
(See Note 2J 

Slab 

J'-0" 

Match Existing 
Curb Height 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Railing Reinforcing and Expansion Dawe/ Assemblies not shown for clarity) 

SCHEME 2 NOTES' 

SCHEME 2 
RAILING END TREATMENT FOR 

PARALLEL WING WALLS 

J. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific treatment. If limiting 
station of Roadway Guardrail Transition is along the Wing Woll, attach Thrie-Beam Terminal Connector to railing 
as shown above. If limiting station of Roadway Guardrail Transition is on the bridge, see Index No. 48J, Sheet J. 
On skewed bridges, if the skew along the deck joint extends across the width of the roiling, the 2'-6 11 minimum 
dimension shall apply to both the front and bock face of the roiling. 

2. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, see Roadway Plans. 
Shope and height of Transition Block or Curb shall match existing bridge curb. Roiling End Transition and Transition 
Block may be omitted on trailing ends with no opposing traffic. 

3. Field bend Dowe/Bars 4L within Transition Block as required to maintain 2 11 top and side clearance and 3" bottom 
clearance. 
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Dowe/Bors 60 @ J'-3 11 Spacing 
Max. (Back Face Wing Wa!! only) 

Vertical Face Retrofit Railing 

Bors 4C (Typ.J 

Bars 55 (Field 
Bend! <Typ.! 

Expansion Dowel 
Sleeve Assembly 

Dowe/Bars 60 @ 7f/2'' Spacing 
Max. (Front Face Wing Wall only) 

"r----i-- Existing Approach Slab----__, 

Varies (Match Length of Existing End Bent W1fig Waf!J 

' 

' 

~Front Face 

1 

Match Line 

PARTIAL PLAN OF RAILING 

of Bockwo//, Begin or End Bridge & 
(See Sheet J) 

'· !
Edge of Existing Approach 
Slab (Location Vories) 

~+----+-Roadway Guardrail Transition 
(See Note 1 below & Note 1, 
Sheet J) 

-----------1 Direction of Traffic 

I 

Poro/le/ Portion of Vertical Face 
Begin Flared Portion of Wing Woll 
and Vertical Face Retrofit Roiling 

Retrofit Roiling (i present) 
(See Note J) 

I 
Limiting Station of Transition 

Asphalt Overlay when 
present (Vories) ---4-

Final Riding 

Surf ace --i:::\::::._W 

Vories (J'-0 11 Min.) 

Roadway Guardrail Transition (See 
Note 1 below & Note 1, Sheet J) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity) 

SCHEME 3 
RAILING END TREATMENT FOR 

FLARED WING WALLS 

SCHEME 3 NOTE• 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or 
other site specific treatment. If limiting station of Roadway Guardrail Transition 
is along the W1f-Jg Woll, attach Thrie-Beam Terminal Connector to railing as shown 
above. If limiting station of Roadway Guardrail Transition is on the bridge, see 
Sheet 1. 
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Open Joint ** Existing 

----- -----------------
c· 

Bridge Coping 
................ ~ .. 

Deck Joint :t ' 

J I 
c 

J: Non skewed deck joint shown, actual joint dimensions and 
orientation vary. For treatment at skewed deck joints see Skew 
Detail, Index No. 480. Open Railing Joints at Deck Expansion 

-- -- - - - - - -- -- - - - - - -- -- L 
______ L __ 

- -- -- - - - - - -- -- - - - - - -- -- -- - - - -- -- -- - - - L 
____ : I 

Joint locations shall match the dimension of the Deck Joint. Deck 
Joint at Begin Bridge or End Bridge shown, Deck Joint at ([__ Pier or 
Intermediate Bent similar. 

Expansion 
Dowe! 
Assembly -, 

Bars 4C 
(Typ.)-

/ 

- f 

Dowe! Bors 
!Typ. ! 

II -
II 

---------

6D Bors 5S 
!Typ.! )' ~ 

}\ 

- ' -
' 

f Existing Curb 

/ 
- - - - - -- -- - - - - - -- -- -- - - - --

~Vertical Face Retrofit 
Railing 

1 1 

- - ,_ -

:, 

I 
:, 

-.1' 
I \_ 
:, 

J::f< 74 1
' Intermediate Open Joints shal!be provided at: 

(J) - Substructure supports where existing bridge deck is 

(2) -

(3) -

continuous. 
Midspan where span length exceeds 90 ft. 
Intermediate locations (equally spaced) between midspan 
and substructure supports where span length exceeds 180 ft. 

30" !Typ.J 70" 
C c~-

Gutter Line :, 
Expansion 
Dowel G 

2 equal sp. " 1'-3 11 Spacing Mox. (Typ. along Bridge) 
111/4 11 Mox. 

2 equal sp. 

" 1'-3 11 Mox. 

spacing at 
Joints !Typ. Bars6D 7 Railing 

on bridge except 
as noted for 
skewed deck joints) 

1'-3" Spacing Mox. <Typ. along Bridge) 

~ 
' 

/' 
(Existing 

' ' 

Bridge Deck 
..------------i Direction 

PARTIAL PLAN OF RAILING 

74" Open Joint Spacing '""' 90 1-0 11 (Mox.) 

of 

I 
:, 
:1 

Traffic I 

CROSS REFERENCE: 
For Genera! Notes, Estimated Quantities, Dowel 
Detail, Expansion Dowel Detail, Reinforcing Steel 
Notes & Bending Diagrams see Index No. 480. 

~Front Face of Back wall, Begin or 
End Bridge & Match Line (See 
Sheet 3 or 4J 

I 

" verlay Asphalt 0 
when pre 
(Varies) 

sent 

) Final 
Riding 
Surfac 

""' "u . -~ Qj 

c\s Cl 

Varies (3" Preferred, 
1 11 Min., constant for 
full length of Retrofit) 

~ 
"' 

( 

~ 

~~ -~ 

' "' I~ ~~ -~ 

~ '.:.' Q 
·~ ~ " ~ -~ 

0 
·~ "' .,. 
0 '> --.,. 
L, -~ 

" ~ 
-0 

~ 

~ 
f 

'. .~ ~ 
~ '. 

" *" 
D 

·~ 
-0 .,. 
~ =:~::_:~:] 

~ 

.~ 
'. 
D .,. 

Vories 

10" RaJ I Existing Traffic g 

i---rr._ Thne-Beom "'"' '"'") 
-

-

-

-

-

I 
I 
I 
I 
I 

Guardrat( Bolts 

' 
~ 

p 2 1 Cover ' 
·- !Typ.! 

. t. Bars 55: 
~ <Typ.J , 

' 
------~ 

·-

Dowel -

p Bars 6D 
·-

Existing 

------· 

' i Edge curbfl··· 

Coping---) I 
I Distanc~ jf I 

I 
L _ , ... ·./······· ----

I 
: Lfmbedment I 

- J'-0 11 pre 
with 2 11 edge clearance, 
min. if edge distance is 

' 
ferred 
5•• 
I ess #curb heights vary 

from 5 11 min. to 
1'-2 11 max. 

C··· ... 

\existing Bridge Deck 
than 2" 

Bars 5S 
!Typ.J 

" 
" 

Asphalt Overlay when 
present (Varies) 

74 11 Intermediate 
Open Joint :/< J: 

Dowel Bars 6D 
!Typ.!~ 

f/2 11 V-Groove Spacin '""' 30'-0" (Max.) 

Limiting Station 
of Transition 

f/2" V-Groove in both 
faces and top of Vertical 
Face Retro fit Railing 

Varies 
(2 1-6 11 Min.) 

J: Deck Joint 
Varies 

Top of 

:~--~:=--:-:~~-
1 n Z _~~:~~ 

Roadway Guardrail 
T ronsition (See 
Note lJ Existing Wing Post 

I o o 

Existing Curb I..:_~-=-_;_;~_; 

" " " 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Traffic Railing, Expansion Dowel 

Assemblies & Bars 4C not shown for clarity) 

====TYPICAL TREATMENT OF RAILING AL.ONG BRIDGE==== 

NOTES' 
1. On approach end provide a Roadway Guardrail Transition, Index No. 402 (as shown) 

or other site specific treatment. See Roadway Plans for limiting station of Roadway 
Guardrail Transition or other site specific treatment. If limiting station of Roadway Guardrail 
Transition is on the bridge, attach Thrie-Beam Terminal Connector to railing as shown above. 

Gutter Line (Cut 
Existing Approach 
Slab along this line)---...._ 

Portion of Existing Approach 
Slab with Integral Curb less 
than 6 11 thick or portion of 
Existing Approach Slab and 
Curb with Floating Detached 
Sidewalk to be removed 

(Type V~a~1~~~~-) 
' ' 

\ 

Varies (l'-6 11 Min.) 

If limiting station of Roadway Guardrail Transition is along the W1!7g Woll, see Schemes 2, 3, 4 or 5, 
Sheets 3 and 4. On skewed bndges, 1f the skew along the deck Joint extends across the width of 
the railing, the 2 1-6 11 minimum dimension shall apply to both the front and back face of the railing. 
For treatment of trailing end see Roadway Plans. 

2. Field cut Bars 55 and Dowe/Bars 60 to maintain clearance within Vertical Face Retrofit Roiling. 
TYPICAL SECTION THRU EXISTING APPROACH 

SLAB AND END BENT WING WALL 

3. Areas where existing structure hos been removed that are not encased in new concrete sho!!motch adjoining 
areas and shall be finished flat by grouting or grinding as required. Exposed existing reinforcing steel 
that is not encased in new concrete shall be burned off 1 11 below existing concrete and grouted over. 

SHOWING LIMITS OF REMOVAL 
(SCHEMES 4 AND 5 ONL YJ 

TYPICAL 
SECTION A-A 

SECTION THRU RAILING ON BRIDGE DECK 
Varies 

Varies (3 11 Preferred, 10" 
1" Min., constant for Existing Wing Post 
full length of Retrofit) (Type Vanes)} 

[ Thrie-Beam 
~ Guardra

1

il Bolts 

-.--c.---"'c+----+-+,_~~--.: 

i 
~ 

~ '.:.' 
·~ 
0 ~ .,. .~ 

'. 
D 

"' 

.+----+-++-I 2 11 Cover 
~ 

"' ~ ~ 
Q 
~ 

"' 

. !Typ.! 

Clc+-r--Bars 55 
!Typ.J 

~-jH-+--Do we! 
Bars 6D 

5 11 Min. 
Embed. 

Reinforced Curb Integr'a! 
with Approach Slab or Wing 
Wal! (6 11 min. thickness) : 

SECTION B-B 
TYPICAL SECTION THRU 

RAILING ALONG APPROACH SLAB 
(SCHEMES 2 AND 3 ONL YJ 

Existing Wing Wal! 
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~ 

c · t' w· P'ost ::" __..< !,•, Existing Angled Wing Woll similar 
'' :'J Existing Perpendicular W1i7g Wal/shown, 

LXIS 1ng '.ng ~ 
<Type Vanes) :: Dowe/Bars 4L (10 11 EmbedmentJ 

<See Note 2) 

SCHEME 1 NOTES1 

Edge of Existing Approach 
Slab (Location Varies) 

Iv I 
~ -'::1 

~~=; ~~~~~-=t~-~---~~ ~ L _____ _ 

' - -

Transition Block 
(See Note J) 

3'-0" 

Roadway Guardrail Transition 
(See Note 1 Below & Note 1, 
Sheet JJ 

Transition Block 
(See Note JJ 

Existing Approach Slab 

---------=1 Direction of Traffic 

L--Front Face of Backwo!I, Begin or End Bridge & 

1 

Match Line (See Sheet JJ 

PARTIAL PLAN OF RAILING 

Dowe! Bors 4L (10" EmbedmentJ 
1 (See Note 2J 
I -- -- --

~~~~~~~~~~~~~~~~~~~~~ 
r===~=1===~=F===1=~=== 

====b=i===d=~===i=d= 
~~~~~~1~~~~~~~~~1~~ 

Roadway Guardrail Transition 
(See Note 1 Below & Note 1, 
Sheet JJ 

Transition Block 
(See Note lJ 

1'-0" 

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL 
(Existing Wing Post not shown for clarity) 

SCHEME 1 
RAILING END TREATMENT FDR 

PERPENDICULAR DR ANGLED WING WALLS 

1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, see Roadway 
Plans. Shope and height of Transition Block or Curb shall match existing bridge curb. Roiling End 
Transition and Transition Block may be omitted on trailing ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 11 top and side clearance and 3 11 

bottom clearance. 

3. If a Special Steel Guardrail Post is required for attachment to the top of a sloping Wing Woll, sow cut 
and remove a wedge shaped portion of the sloping Wing Wall as required to provide a !eve! surface for post 
installation. 

r 
Existing Pora/le! Wing Woll shown, 
Existing Flared Wing Woll similar 

:~-------1&;Existi~n~g ;~;u;os:~~~:e :aries) Dowel Bars (JO Embedment! !Place 3 Bors Min. 

Vertical Face ii ~x~ ii Top and 1 Bar Min. Bottom) (See Note 3) 

Retrofit R;;7/~te,~--~c~~~:;;;=~-~-~:'/~~M~o~x~.~;~-i~-~~~~-i~,-,~~~~~-:~~:~~-~cl~~~~l:~i~';=!~~·=tJ~0~! c~i~n~g~;~>~~~:~~~~ ~1~:(~~:::~:~ngv:~~;fach ~'iL f- _, !- ~, ::;;: 
Expansion Dowel __)j CTi 

Sleeve Ass~~:~each '": ..,_
3
_!/,_

2

_,,'": ___ -__ -_-__ , ____________ ~-- __ - _-_ ~ _ ~ ~ ______ ~---}- __ ~--~--~-----+--~~ 
end) Bors 60 © 71 /

2
,1 Bars SS T ·r Bl k Roadway Guardrail Trons!tron 

/C. (Typ.) ronsi ion oc (See Note 1 Below & Note 1, 
Spacing Max. (See Note 2) 

Sheet J) (Front Face only) 

Existing Approach 
~----"1-------------+--~-----+-----~ Slab 

Vories (Match Length 3 1-0 11 Transition 

of Existing Curb) Block (See Note 2) 
I 

~Front Face of Bockwol/, Begin or End Bridge & 
I Match Line (See Sheet J) 

Limiting Station 
of Transition 

PARTIAL PLAN OF RAILING 

Vories 
(2'-6" Min.) 

Railing End Transition 
(See Note 2) 

---------=1 Direction of Traffic 

Asphalt Overlay when 
present (Varies) 

1'-4" Bl ~ c Roadway Guardrail Transition 
i----------t: ______ .._-!;;~==t (See Note 1 Below & Note 1, 

,....-- ---=--=--=-1-=--=- = =f"'~i====~~===f~r= = Sheet 1) 

Final Riding 
Surface 

: ,.., ,,..~ =-- : =1: : = I = F = = =1 = =f = = = 1= = 1 = = 

- - - -1- - = =f = b = = =i= do=== F =I== 
:'"'~-~;;;;;;I;;;;;; ==r=f====1==F===F=I== 
I_,..,,~_--_- __ : __ :,' __ : __ '.'.'.'. = =t = 1= = = =I= J = = = ~ _I= = 

- E~E~EEE~~EEE~ ~E 

Transition Block 
(See Note 2) 

Dowel Bars 4L U0 11 EmbedmentJ (Place 3 Bars 
Min. Top and 1 Bar Min. Bottom) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post, Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity) 

SCHEME 2 

SCHEME 2 NOTES1 
RAILING END TREATMENT FDR PARALLEL CURBS 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific treatment. If limiting 
station of Roadway Guardrail Transition is along the Wing Wall, attach Thrie-Beom Term/no/Connector to roiling as shown 
above. If limiting station of Roadway Guardrail Transition is on the bridge, see Sheet 1. On skewed bridges, if the skew 
along the deck joint extends across the width of the roiling, the 2 1-6" minimum dimension shall apply to both the front 
and back face of the railing. 

2. Provide Transition Block (as shown) or Curb if existing Approach Slob Curb does not extend beyond end of existing End Bent 
Wing Wal!, see Roadway Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Railing End 
Transition and Transition Block may be omitted on trailing ends with no opposing traffic. 

3. Field bend Dowel Bors 4L within Transition Block as required to maintain 2 11 top and side clearance and 3 11 bottom clearance. 
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Poro/le! portion of Existing Curb 
and Wing Wall may or may not 
exist Oength varies)] 

Bors 4C :: 
(Typ.J 

Expansion 
Dowe! 
Sleeve 

Varies (Match Length of Existing Flared Curb) 

r----Front Face of Backwall, Begin or End Bridge & 
I Match Line (See Sheet lJ 

' 

PARTIAL PLAN OF RAILING 

Parallel Portion of Vertical Face Retrofit 
Roiling if present (See Note lJ 

1 Varies (J'-0 11 Min.) 

I Begin Flared Portion of Vertical 

Existing Approach Slab 

~ Direction of Traffic 

L11~ing ~toti~ Face Retrofit Ra1!1ng Roadway Guardrail Transition 
0 

I ransi ion -;ai [(See Note 1 Below & Note 1, 
B I Sheet lJ 

~:~a~r~;=~!tay:;:-r~-~~~:~~~~~~=:~~~~-~-~~~~=~~~~ =~~~~;-=~~~-==l~, 
Final Riding (Vanes) ""' = = =I= = = = = ~ =I= = = =I= =I= = = =1 = =I= = = = = =I= = = =I= =I= = = d = T = =l 
Surface : ~ ~~;;:;;;;;E~:;;;1;_;;;~j;;; ;~;;;1;_;;;~;;;~ 

~ II II II 
1

1 

t'.;ii~:~~':;:;cj:::?~C~~'."~r~;c~~:~C~-~:i·~~;:~:~~~-::~~i~~~"':±-~~~:-:\i'~~{,:f 
~ ?.~ ·

17
• :,·'·: B I Ex1st1ng Approach Slob ~ 
~ ...;..i 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post, Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity) 

SCHEME 3 
RAILING END TREATMENT FOR FLARED CURBS 

SCHEME 3 NOTE-" 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific 
treatment. If limiting station of Roadway Guardrail Transition is along the Wing Woll, attach 
Thrie-Beam Terminal Connector to railing as shown above. If limiting station of Roadway 
Guardrail Transition is on the bridge, see Sheet 1. 

Vertical Face Retrofit Roiling ,, 
: c 

Bars 4C !Typ.J 

Expansion Dowel ~~~~~~~~i~~~~~~~~~~~~~l~ Sleeve Assembly 

Bars 60 cut to clear Backwall 

Approach Slob along 
this line) 

Do we! Bars 4N 
@ J'-3" !Typ.J 

(Typ. each: 

Bars 60 © 7!/2" 
Spacing Mox. 
(Front Face only) 

end) 

Varies (Match Length of Existing Flared Curb) 

' 
' . ~Front Face of Backwall, Begin or End 
I Bridge & Match Line (See Sheet lJ 

PARTIAL PLAN OF RAILING 

~---Parallel Portion of Vertical Face Retrofit 
Railing if present (See Note lJ 

V'aries 0 1-0" Min.J 

I Begin Flared Portion 
of Vertical Face 

Roadway Guardrail Transition 
(See Note 1 Below & Note 1, 
Sheet lJ 

Existing Approach 
Slab 

---------=1 Direction of Traffic 

Limiting Station 
of Transition------; 

I 

~ Retrofit Rai!ing . . . 
C I [Roadway Guardrail Tronsd1on 

Asphalt Overlay when .-------1----------------------, (See Note 1 Below & Note 1, 

present (~:~~~ding : : ,~-:=::::::::::::::r:-::::::::: :::::l Sheet ~~tch Existing 

Surface : 
0 
~::;;:;;;;;;;:;;;;;;;;~;;;;; :;~;~ ~~;:98Height on 

- - - - I -, I~-~, -'---~-~ 

tJf ;ri'~~6~1;~ __ .~~-~-·~~-_:t _____ ~_, ~~ 
~ ~ Existing Approach S!ob 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Wing Post, Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity) 

SCHEME 4 
SCHEME 4 NOTES-" RAILING END TREATMENT FOR FLARED CURBS 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific treatment. If limiting station 
of Roadway Guardrail Transition is along the Wing Wall, attach Thrie-Beom Terminal Connector to roiling as shown above. 
If limiting station of Roadway Guardrail Transition is on the bridge, see , Sheet 1. 

2. Dowel Bors 4N may be installed on a maximum angle of 45° to the cut edge of the Approach Slab as shown to facilitate 
drilling of holes and installation of bars. 

3. At the Contractor's option, along the length of the Approach Slab curb that is to be replaced, Dowel Bors 6D may be cast 
in with the new section of curb as shown or they may be installed in dri!!ed ho!es in the new section of curb using an 
Adhesive Bonding Material System with a 1'-0 11 minimum embedment. 
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Vertical Face 
Retrofit Railing 

Final Riding 
Surface 

Bars 4M (See 
Note 4) 

f /I '-~ 

I >\.I :/v\.I 

Varies (Match Length of Existing Curb) 3'-0 11 Transition 
Existing Approach Slab 

Block (See Note 3J 

~ Direction of Traffic 

PARTIAL PLAN OF RAILING 

I 

1___---Front Face of Backwal/, Begin or End I Bridge & Match Line (See Sheet 1! 

Limiting Station 
of Transition-----:; 

Varies 

(2'-6 11 Min.J 
Railing End Transition 
(See Note 3J 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post, Railing Reinforcing and Expansion 

Dowel Assemblies not shown for clarity) 

SCHEME 5 
RAILING END TREATMENT FOR PARALLEL CURBS 

#Curb heights vary from 5 11 min. to 
10 11 max. Match height and shape 
of existing curb on bridge. 

Varies (3 11 Preferred, 

Varies 

Varies (J'-6 11 Min.) 

JO" 

1 11 Min., constant for 
full length of Retrofit) 

[ Thrie-Beam 
Guardrail Bolts 

Existing Wing Post 
(Type Varies) 

~ 
~ 

~ '.'.' .~ 
c 
D ~ 

C) 0. .~ 
c 

~ 

"' !)) 

Q 
~ 

~ 
~ 

I 

2 11 Clear 
. tTyp.J 

S+F+~Bars 55 
ITyp.J 

"' T----rllTF;::=.+f..+- Do we! Bars 
I D 

0. 

"" 
'i' (See Note 2 Layers of 30 Lb. 

Smooth Roofing 
Paper along joint 

Final Riding 
Surface 

Asphalt Overlay 
when present 

"' c 
~ 

%" 

(Vanes) j 
Existing Approach Slab 

~ 

.~ 
c s 

Dowe/Bars 4N @ 1 1-3 11 (Typ.J 

"" 

10 11 Min. Embedment 

~ 

Bars 4A @ 9 11 Max. 

2 11 Min. Clear. Top 
and Sides, 4" Min. 
Clear. Bottom: 

Bors 4A @ 9 11 Max., Min. 3 fu!f length bars 
required Top & Bottom (Field Bend to 
clear) (Typ.J 

SECTION C-C 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

<SCHEME 4 SHOWN, SCHEME 5 SIMILAR) 

SCHEME 5 NOTES' 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific treatment. 
If limiting station of Roadway Guardrail Transition is along the Wing Wal!, attach Thrie-Beam Terminal 
Connector to railing as shown above. If limiting station of Roadway Guardrail Transition is on the bridge, 
see Sheet 1. 

2. Dowel Bars 4N may be installed on a maximum angle of 45° to the cut edge of the Approach Slab as 
shown to facilitate drilling of holes and installation of bars. 

3. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend beyond end 
of existing End Bent Wing Wal!, see Roadway Plans. Shape and height of Transition Block or Curb shall 
match existing bridge curb. Railing End Transition and Transition Block may be omitted on trailing ends with 
no opposing traffic. 

4. Field bend Dowel Bars 4M within Transition Block as required to maintain 2 11 top and side clearance and 3 11 

bottom clearance. 

5. At the Contractor's option, along the length of the Approach Slab curb that is to be replaced, Dowel Bars 60 
may be cast in with the new section of curb as shown or they may be installed in drilled holes in the new 
section of curb using an Adhesive Bonding Material System with a 1'-0" minimum embedment. 
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Expansion 
Dowel 
Assembly Bars 4C 

(Typ.J 

30" <Typ.) 

74" Intermediate 

Open Joint :t :t 

Do we! Bars 6D 
(Typ.! 

Existing Bridge 
Coping 

............... ~ .. 
Bars 5S 
(Typ.J 

=--=1 Direction of Traffic 

................................• 1 

Vertical Face Retrofit Railing 1 

·\··············· . ,.~·~·c.:·~·~·c.:·~·~·c.::cJ 

\._Gutter Line : 1 

2 equa!sp.@ 1'-3 11 Spacing Max. (Typ. along Bridge) 
11Y4" Max.--!""=--+-,--~-~--~~-~--~~ 

2 equal sp. 1'-3" Spacing Max. (Typ. along Bridge) 

ez J'-3" Max. I /.-' \----"T-:

1 

Existing Bridge Deck______/ 

Deck Joint :t i 

' 

' 

Non skewed deck joint shown, actual joint dimensions and orientation vary 
For treatment at skewed deck joints see Skew Detail, Index No. 480. Open 
Roiling Joints at Deck Expansion Joint locations shall match the dimension 
of the Deck Joint. Deck Joint at Begin Bridge or End Bridge shown, Deck 
Joint at <i_ Pier or Intermediate Bent similar. 

74" Intermediate Open Joints shall be provided at: 
(1) - Substructure supports where existing bridge deck is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) Intermediate locations (equally spaced) between midspan and 

substructure supports where span length exceeds 180 ft. 

Expansion Do we! & Bars 4C 
not required at end of 
roiling for Scheme 1 

Varies (3" Preferred, 

1 11 Min., constant for 
full length of:RetrofitJ 

~ I 

"' 
~ ~ --

"' ~ ~ " ~ -~ 

~ '.'.' cj. .~ 
" c ~ -~ 

D .~ "' " c C) 
D 

'" 
--

" I 

"" Asphalt Overlay 
L --

Bors 6D spacing at 
Railing Joints (Typ. 
on bridge except as 
noted for skewed 
deck join tsJ r Front Face of Back wall, Begin or 

End Bridge & Match Line (See 
e-.------~1'~1_"~0~p~e~n~J~o~m_t'°'S'Lp~o~c~m~9~~~9~0_'_-~0_"~(M~o~x~._) ______ ___, Sheet 2 and 3J 

PARTIAL PLAN OF RAILING when present 
(Vanes) 

0/' V-Groove Spacing "" 30'-0" (Mox.) 

Varies 

10" 

I 

/+-<i_ Thrie-Beam 
Guardrail Bolts 

. -

. -

. -

. -

. -

I 

p 2" Cover 
. - (Typ.! 

l 
p.-
:S:+f~--1 Bars 55 

(Typ.J 
. -

~-tt-+----t- Do we! 

p 
-

Vories 
. -

Bars 6D 

!;Existing Curb 
Overhang 

~++l_E_d~g_e __ ['-coping 
I Distance : 
l ~ ' Yz" V-Groove in both 

faces and top of 
Traffic Railing 

74" Intermediate 

Open Joint ;/: :t 

Limiting Station 
of Transition 

Vories (2'-6 11 Min.) 

Deck Joint :t Railing End Transition 
Scheme 1 only (See Note 1, 
Scheme 1, Sheet 2J 

#curb heights vary 
from 5" min. to 

Embedment - 1'-0" 
preferred with 2 11 edge 
distance, 6 11 min. if edge 
distance is less than 2 11 

Bars 5S 
(Typ.! 

Do we! Bors 6D 
(Typ.J 

Asphalt Overlay 
when present 
(Varies) 

Final 
Riding Sur face 

1'-4" 
1'-2" max. 

" " " Top of Existing 
Curb 

Roadway Guardrail Transition 
(See Note 1) 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Expansion Dowel Assemblies and Bars 4C not shown for clarity 

TYPICAL TREATMENT OF RAILING ALONG BR/OGE 

"' ~ 
D 
0: 

~ 
~ 

a 
!:: 

"' :§ 
·~ 

cJ 
-0 

' 0 
Cl 

Ch 

:§ 
.~ 

cJ 

2 

"' ~cm 
~me m o. a 

·;:::: 0 -I:: 
a E ~ °' m c: 
m ' ~ 

~ Q) 2 
I-- -0 ('."! 

"" D .s ± D 

"' ~ .s I.... 

"2 
0 

NOTES' 

TYPICAL SECTION THRU EXISTING TRAFFIC RAILING 
SHOWING LIMITS OF REMOVAL 

1. On approach end provide a Roadway Guardrail Transition, Index No. 402 (as shown) or other site 
specific treatment. See Roadway Plans for limiting station of Roadway Guardrail Transition or other 
site specific treatment. If limiting station of Roadway Guardrail Transition is on the bridge, attach 
Thrie-Beom Terminal Connector to roiling as shown above. If limiting station of Roadway Guardrail 
Transition is along the Wing Wall, see Schemes 2 or 3, Sheets 2 & 3. On skewed bridges, if the skew 
along the deck Joint extends across the width of the railing, the 2 1-6 11 minimum dimension shall apply 
to both the front and back face of the railing. For treatment of trailing end see Roadway Plans. 

<BRIDGE DECK SHOWN, WING WALL SIMILAR) 

2. Field cut Bors 55 and Dowel Bars 6D to maintain clearance within Vertical Face Retrofit Railing. 

3. Areas where existing structure has been removed that are not encased in new concrete sho!!motch adjoining 
areas and shall be finished flat by grouting or grinding as required. Exposed existing reinforcing steel 
that is not encased in new concrete shall be burned off 1 11 below existing concrete and grouted over. 

CROSS REFERENCE: 
For Genera/Notes, Estimated Quantities, Dowel 
Detail, Expansion Dowe! Detail, Reinforcing Steel 
Notes & Bending Diagram see Index No. 480. 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Vories 

Varies (3 11 Preferred, Varies (JO" Min.J 

1 11 Min., constant for 
full length Qf Retrofit) /i--[ Thrie-Beam 

~ Guardrail Bolts 
;;, 

p-- ' 
2 11 Cover 

-- . - ·- - r (Typ.! 

-- . - ·- L Bars 5S 
p ? (Typ.J 

~ -- . - ·- r 

k= 
( 

-r . -

' - . - ·- -

( 

a .3,! IYJ'+----+-+-~++--+++-
J ~ '1- r--tt-+-T 

Final C"\J L1-~--+-i.+J--::::=#=cl1HI cut as required to 

Riding C"\J ~ .. L..;;...,-.++--rt+-"'~ main ta in clearance) 

Surfac)e -2 ~ ~ -D 1 ii I II I I 
:J ~~ < ~ :' ! ! I I I 

lfu ~ " E : I I I I 

1

[8JI28C:: i'"_·'·_'T_cl_-+-~: :_,~ :_~: 
L 14" (Edge Asphalt Overlay when , 

Y present (Varies) Distance) 
____ .J ~Existing 

----- Provide bond breaker ~ i Wing Wall 
on top of curb 

Existing Approach Slab 

Dowel 
r 

Bors 6D 
~ 

Bars 6D (Field 

SECTION B-B 
TYPICAL SECTION THRU RAILING ON WING WALL 

2008 FOOT Design Standards Last 
Revision Sheet No. 

TRAFFIC RAILING - (VERTICAL FACE RETROFIT) 
INTERMEDIATE CURB 

07/01/07 1of3 
Index No. 

483 



Front Face of Backwol!, Begin 

J 
Existing Perpendicular Wing Wal/shown, 
Existing Angled W1ilg Wall similar 

~ 
Dowel Bors 4L U0 11 EmbedmentJ 
(See Note 2) 

: ~- 'I 
'Iv 
if-".'. _'::I 

L -I ,_ ~ Iv I 
f'.'.'. --'::1 

Edge of Existing Approach 
Slob (Location Varies) 

f~-Cec_ ~~~; ~-;-;L~:-~t~-~:--~ ~ 
Transition Block 
(See Note 1! Roadway Guardrail 

Transition (Note 1, 
Sheet lJ 

3'-0" 

Transition Block 
(See Note JJ 

Existing Approach Slab 

~ Direction of Traffic 

or End Bridge & Match Line 
(See Sheet JJ ~-----~~ PARTIAL PLAN OF GUARDRAIL 

Existing 
Bockwaff 
Curb 

c: 

Dowel Bars 4L (JO" EmbedmentJ 
(See Note 2J 

=~=1===~=f==~=~=== 
=F=1===~=F==~=~==-

=~=1===~=F==9=~=== 

Roadway Guardrail Transition 
(Note 1, Sheet JJ 

= i= =1= = = =r = F = = = 1 = =r = = = Transition Block 
= b =I===±=~== =I=±= 
= E =i = = = =1:: = ~ = = =_i_=_~-c-J--~-r_s_e_e Note JJ 

clear of W1ilg Wall 

1'-0" 

Match Existing 
Curb Height 

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL 

SCHEME 1 NOTES' 

SCHEME 1 
RAILING END TREATMENT FOR 

PERPENDICULAR OR ANGLED WING WALLS 

1. Provide Transition Block (as shown) or Curb if existing Approach Slab does not have a curb, 
see Roadway Plans. Shope and height of Transition Block or Curb shall match existing bridge 
curb. Railing End Transition and Transition Block may be omitted on trailing ends with no 
opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 11 top and side 
clearance and 3 11 bottom clearance. 

3. If a Special Steel Guardrail Post is required for attachment to the top of a sf oping Wing Wall, 
saw cut and remove a wedge shaped portion of the sloping Wing Wall as required to provide a 
level surface for post installation. 

Dowel Bars 60 @ 

11-3 11 Spacing Max. 
(Front and Bock row 
of bars only) 

Expansion 
Do we! Sleeve 

AssembfyU= 

~~ 
Bars 4C (Typ.) 

Provide bond breGker 

Vertical Face Retrofit Railing 

\Existing Paro!!ef 

\Wmg ~a(( ~;;;/s 

-----F-°'·f .::._ 

c 
I I 
V-\ 

f -

Dowe!Bars 4L (10 1
' Embedment) 

(See Note 3) 

I_-' 

IV I 
V _\I 

Edge of Existing Approach 
Slab (Location Vories) 

- .L _,_ - - -

on top of existing curb 
(shown hatched)-;-__ __/ 

3!/," !Typ.! 

~a;Yz~~~~:~~:-- ~:n:d~o: ~~ 
Max. (Middle row (See Note 2) 

of bars only) 

Roadway Guardrail Transition 
(See Note 1 Below & Note 1, 
Sheet 1) 

each end) 

Front Face of Backwall, 
1 

Begin or End Bridge 
& Match Line (See 
Sheet JJ 

Vories (Match Length of Exist1il 

End Bent Wing Waif) 

3'-0" 

Transition Block 
(See Note 2J 

PARTIAL PLAN OF RAILING 

Existing Approach 
Sf ab 

=--=1 Direction of Traffic 

' 

Asphalt Overfoy when 1 

Limiting Station 
of Transition Vories Roiling End Transition 

(See Note 2J 

present (Varies)--+----

Existing Curb 

Final Riding 
Surface --k-

Existing End 
Bent Wing Wall 

Dowel Bars 4L U0 11 EmbedmentJ 
(See Note 3) 

Transition Block 
(See Note 2) 

1'-0" 

Match Existing 
Curb Height 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity) 

SCHEME 2 NOTES' 

SCHEME 2 
RAILING END TREATMENT FOR 

PARALLEL WING WALLS 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition or other site specific treatment. 
If limiting station of Roadway Guardrail Transition is along the W1i7g Wall, attach Thrie-Beam Term1i7al 
Connector to railing as shown above. If limiting station of Roadway Guardrail Transition is on the bridge, 
see Sheet 1. On skewed bridges, if the skew along the deck joint extends across the width of the rai!tfig, 
the 2'-6" mm1ilimum dimension shall apply to both the front and back face of the railing. 

2. Provide Transition Block (as shown) or Curb if existing Approach Slab Curb does not extend beyond end of 
existing End Bent Wing Woll, see Roadway Plans. Shape and height of Transition Block or Curb shall match 
existing bridge curb. Railing End Transition and Transition Block may be omitted on trailing ends with no 
opposing traffic. 

3. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side clearance and 3" 
bottom clearance. 
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Dowel Bars 60 @ ]
1-3" 

Spacing Max. (Front and 
Back row of bars on!yJ 

Existing Flared 

Bars 55 (Field Bend) 

Wing Wall \,_,,,/'_,,/ j 
Edge of Existing Approach 
Slab (Location Vories) 

/,,,,',"--:,: ,:;-'' ,0-. , I -1~ 

Vertical Face 
Retro fit Railing 

, I u 11 u I I u 11 u 

Expansion Dowe! . , / 1 1 ~_,1 1 
1 

J 1 

Sleeve Assembly -~E!;~~~~~~~~~~~~~~_t_~, ':~1,~--~-- -~-}~-_-~= ~ ~~' _;_-°}°~ 
Bars 4C (Typ.) 

3!0" (Typ, each end 

Front Face of Back wall, Begin 
or End Bridge & Match Line 
(See Sheet J) 

' 

Provide bond breaker 
on top of curb 
(shown hatched) 

Do we! Bars 6D @ 7!/z 1
1 Spacing 

Mox. (Middle row of bars only) 

Varies (Match Length of Existing 

End Bent Wtng Wa!!J 

Existing 
Approach 
Slab 

Roadway Guardrail Transition 
(See Note 1 Below & Note 1, 
Sheet JJ 

---------=1 Direction of Traffic 

PARTIAL PLAN OF RAILING 

Para/le! Portion of Vertical Face Retrofit 
Railing if present (See Note JJ 

Varies (J'-0 11 Min J L----Beg1n Flared portion of Vertical 
Face Retrofit Ra1!1n9 I 

Limiting Station of Transition 
I 

Asphalt Overlay when 
present (VariesJ---1-

Final Riding Surface 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Railing Reinforcing and Expansion Dowel Assemblies not shown for clarity) 

SCHEME 3 
RAILING END TREATMENT FOR 

FLARED WING WALLS 

SCHEME 3 NOTE' 

1. See Roadway Plans for limiting station of Roadway Guardrail Transition 
or other site specific treatment. If limiting station of Roadway Guardrail 
Transition is along the Wing Woll, attach Thrie-Beam Terminal Connector 
to roiling as shown above. If limiting station of Roadway Guardrail 
Transition is on the bridge, see Sheet 1. 
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([_ Intermediate Pier 
or Bent Coping 

Front Face of Bockwollond 
Begin or End Bridge ___ _, 

Deck Expansion 

Joint 

74" Intermediate Open 
Joint in Roiling or Parapet 

Inside Face 
Parapet 

'Approach Slab/ 

Front Face of Bock wolf and 
Begin or End Bridge 

/ 

/ 
/ 

Gutter: 

Traffic Roiling 

/ / 
Roiling end transition 
where required 

~-=-==-=-=iF~=-=;"O~=====I===~~~==~ 

'-aridge Deck~ 
T ypico! Bars 5 V j). Bors 5V Field cut 

(see Note 3J 

Begin or End 
Approach Slob 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK, 
TRAFFIC RAILING INDEX NO. 420 AND PEDESTRIAN/BICYCLE RAILING 

INDEX NO. 820, OTHER TRAFFIC RAILINGS SIMILAR 

NOTES' 
J) Concrete Parapet reinforcement is not effected by skew angle, see Index No. 820 for details. 
2J Parapet expansion joint sha!f match the deck expansion joint which shall be turned perpendicular 

or radial to the gutter line. See Structures Plans, Superstructure Sheets for details. 
3J Traffic Railing reinforcement vertical Bars 5V & 5P may be shifted up to 1 11 (Max.) and rotated 

°' I 

[ Intermediate Pier 
or Bent 

/ 

74" Intermediate Open 
Joint in Railing Coping 

Gutter-

'-aridge Deck~ 

Traffic Railing 

Deck Expansion 
Barrier end transition 
where required Joint 

Approach Slob~ 

Begin or End Approach Slab 

See Note 3. 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH TRAFFIC RAILING 
INDEX NO. 420 SHOWN, OTHER TRAFFIC RAILINGS SIMILAR 

NOTES' 
JJ Roiling expansion joint shall match the deck expansion joint which shall be turned perpendicular 

or radial to the gutter line. See Structures Plans, Superstructure Sheets for details. 
2J 74 11 Intermediate Open Joints and f/2 11 V-Grooves in roiling shall be placed perpendicular or radial to the 

gutter line. See Structures Plans, Superstructure and Approach Slab Sheets for locations. 
up to JO degrees as required to allow proper placement. Bars 5V adjacent to expansion joints shall 
be field adjusted to maintain clearance and spacing, extra Bars 5V will be required. Bars 5V bottom horizontal 
portion shall be cut so as to maintain maximum bottom horizontal length of bar to each vertical leg being placed, 
the remainder of bar shall be discorded. Cut Bars 5V may be rotated to maintain clearance. 

3) Begin placing Roiling Bars 5P and 5V on Approach Slob at the roiling end and proceed toward Begin or End 
Bridge to ensure placement of guardrail bolt holes. If required, adjustments to the bar spacing for Bors 5P and 
5V shall be made immediately adjacent to Begin or End Bridge. 

4) Roiling ends at deck expansion joints shall follow the deck joint with allowance for joint movement. Expansion 
joint at the inside face of parapet shall be turned perpendicular or radio! to this line. See Structures Plans, 
Superstructure and Approach Slab Sheets for details. 

5J 74" Intermediate Open Joints and V-Grooves in roiling and parapet shall be placed perpendicular or radial to 
the gutter line or inside face of parapet line. See Structures Plans, Superstructure Sheets for locations. 

6) At begin or end approach slab extend slab at the railing ends 3" (gutter side or back face 
of railing as required) as shown to provide a base for casting of the roiling. 

7J Begin placing Railing Bars 5P and 5V on Approach Slab at the railing end and proceed toward Begin or End 
Bridge to ensure placement of guardrail bolt holes. If required, adjustments to the bar spacing for Bors 5P and 
5V shall be mode immediately adjacent to Begin or End Bridge. 

GENERAL NOT£Sc 
JJ Work this Sheet with Traffic Railing, Pedestrian/Bicycle Roiling, and Approach Slob Indexes 

as applicable. 
2J Deck Expansion Joint at begin or end bridge shown. Deck Expansion Joints at ([_ Pier or 

Intermediate Bents are similar. 
3J Partial Plan Views shown are intended as guides only. See Structures Plans, Superstructure 

and Approach Slab Sheets for skew angles, joint orientation, dimensions and details. 
4) Railings on Raised Sidewalks shall be treated similar to the Partial Plan View of Bridge Deck 

with Traffic Railing Index No. 420 Detail shown in the upper right corner of this sheet. 
5J If Welded Wire Fabric is used in lieu of conventional reinforcement placement of the WWF 

vertical elements shall be similar to those shown above. Clipping of horizontal elements to 
facilitate placement shall be minimized where possible. 
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1'-6" 
<'.)o 

1'-0" Mox. sp. as required 

See Traffic Separator Standard <Mox.) Typical@ Skewed Ends 
Median Traffic Railing '-(). 0+ 

-+------'\.------------~ ~--~\------'I.-----~<'" <+ 
'°o 

/ 
/ 

/ 
/ 

([_ Intermediate Pier 
or Bent 

~Bridge 

Bors 5W Field cut 
""'. "00 

Front Face of Bock wall and 
Begin or End Bridge 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH 
MEDIAN TRAFFIC RAILING INDEX NO. 421 

NOTES' 
J) Median Traffic Roiling reinforcement vertical Bars 5W may be shifted up to 1 11 <Max.) 

and rotated up to 10 degrees as required to allow proper placement. 
2J Transition Stirrup Bars 5W shall be used as required at railing ends adjacent to expansion joints 

to facilitate placement of bars in acute corners. Place Transition Bars 5W in a fan pattern to 
maintain spacing. Rotate bars in 10° (Mox.) increments as required. 

3J Median Traffic Railing ends at deck expansion joints sha!f follow the deck joint with a!!owonce for joint 
movement. See Structures Plans, Superstructure and Approach Stab Sheets for Details. 

4) }4 11 Intermediate Open Joints and 3/2 11 V-Grooves in roiling shall be placed perpendicular or radial to the 
(£ of the median roiling. See Structures Plans, Superstructure and Approach Stab Sheets for locations. 

5) At begin or end approach stab extend slab at the median railing ends 3 11 (open side) as shown 
to provide a base for casting of the railing. 

6) Begin placing Railing Bors 5R and 5W on Approach Stab at the railing end and proceed toward Begin or End 
Bridge to ensure placement of guardrail bolt holes. If required, adjustments to the bar spacing for Bars 5R and 
5W shall be made immediately adjacent to Begin or End Bridge. 

GENERAL NOTES' 

/ 
/ 

/ 
/ 

/ 
(£ Intermediate Pier 
or Bent 

for bar spacing 

Bors 4B or 4C 
{See Note J) 

Traffic Separator 

~Bridge Deck/ 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH 
TRAFFIC SEPARATOR INDEX NO. 302 

ND TES' 
J) Traffic Separator transverse reinforcement adjacent to deck expansion joints shall be 

field adjusted to maintain clearance and spacing. Bars shall be field cut as shown, bars may be 
rotated to maintain clearance. 

2) Traffic Separator ends at deck expansion joints shall follow the deck joint limits. Drainage joints 
and 3/2 11 V-Grooves shall be placed perpendicular or radial to the(£ of the Traffic Separator. 
See Structures Plans, Superstructure and Approach Slob Sheets for details. 

J) Work this Sheet with Median Traffic Railing and Traffic Separator and Approach Slob 
Indexes as applicable. 

2) Deck Expansion Joint at begin or end bridge shown. Deck Expansion Joints at (£ Pier or 
Intermediate Bents ore similar. 

3) Partial Plan Views shown are intended as guides only. See Structures Plans, Superstructure 
and Approach Stab Sheets for skew angles, joint orientation, dimensions and details. 

4) If Welded Wire Fabric is used in lieu of conventional reinforcement placement of the WWF 
vertical elements shalt be similar to those shown above. Clipping of horizon ta! elements to facilitate 
placement shall be minimized where possible. 
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Remove Overlying Materi"al And Organic 
Remove overlying Material And Organic 
Material Within The Limits Shown And 

Control Line Set By Normal Shoulder Point 
Whether Or Not Shoulder Gutter Is Used outer Roadway Material Within The Limits Shown And Control Line Set By Normal Shoulder Point 

Backfill In Accordance With Index No. 505, _w_he_t_h_e_r_o_r_N_o_tlSrh=o~u:ld:e:r~Gu=tt~e:r:l~s:U:s:e~dI=-q~~~:_ 
Unless Otherwise Called For In The Plans 

outer Roadway 

Backflll In Accordance Wlth Index No. 505, ------i===~==~=:::r-'""l~~l Unless Otherwise Called For In The Plans __ _ 
Or Directed Otherwise By The District L::_ ~ _ J 

Geotechnical Engineer: The Limits Include -----;,------------------'~~,::=====:~-;------~0»?""::--Full Median Wi"dth When Applled To Divlded 

Faolllfles With Median Widths Up To 64': ~:::::7'~7_7_/.o:-v-er_IYC''_·ng-::-U7o_te-:-r-;lo~/--r-7' -'7-~/-~'2 .. .£> C',,A -;:~},.-/--,._ __ When Median Width Is Greater Than 64' / _. .... J,...,,.0 / ~ 
And For Bifurcated Roadways The Organic Organic Material .(_,;,e 
Material Removal Limits WU/ Be Set By A ~ 

Or Directed Otherwise By The District - __ 
Geotechnloal Engineer: The Limits Include L::. ~ _ J 

Full Median Width When Applied To Di"vided 
FacUities With Medi"an Widths Up To 64': 

I: 2 Control Line Compllmentary To The 
Outer Roadway That Will Accommodate One 
Future Medi"an Lane On Each Roadway 
Unless Specified Otherwise By The Plans. 

Bottom Of Organic Materlal 
Limit For Minlmum Removal ---j 

When Median Wldfh Is Greater Than 64' 
And For Bifurcated Roadways The Organic 
Material Removal Limits Will Be Set By A 
I: 2 Control Line Complimentary To The 
OUter Roadway That Wfll Accommodate One 
Future Median Lane On Each Roadway 
Unless Specified Otherwise By The Plans. 

Bottom Of Organlc Materi"a/ 
Limit For Minimum Removal ---j 

WITH <NERBIJRDEN - HALF SECTION WITHCUT <NERBl.JRDEN - HALF SECTION 

IN RURAL CONSTRUCT/ON 

Outer Roadway Z----

1

, r- Bock Of Proposed Or Future Sidewalk 

Remove overlying Material And Organic I 

Material Within The Limits Shawn And 
Backfill In Accordance With Index No. 505, Gutter Llne~ ~ I I ~ 
Unless Otherwlse Called For In The Plans 
Or Directed Otherwise By The District 
Geatechnlcal Engineer: The Limits Include ~ / .. .£> 
Full Median Width When Applied To Divided---~--------~-~o_,,...""o, 1--~--.__,/l»'"'~/7/T/C~,----..___ FaoUlfles With Medlan Widths Up To 64': ~, .(,,; 
When Median W ldth Is Greater Than 64' Overlying Material ~e 
And For Bifurcated Roadways The Organic 
Material Removal Limits Will Be Set By A Organic Material 

I: 2 Control Line Complimentary Ta The --;-;;;.;"'of~;;-;r;;~t;;';;;;=?--''._-"''.--''----<'.'._:C:~L-k---L-L_L_~--'::'._-"(. 
outer Roadway That Wiii Accommodate One Bottom Of Organlc Materlal 

1 

Future Median Lane On Each Roadway Limit Far Minlmum Removal ---""'1 
Unless Speci"fled Otherwise By The Plans. 

Remove Overlying Materla/ And Organic 
Material Within The Limits Shown And 

outer Roadway 

I
. ------ci--

1 Back Of Proposed Or Future 

~-.---,-----. 
Backfill In Accordance With Index Na. 505,------,--'!.L 
Unless Otherwlse Called For In The Plans 
Or Dlrected Otherwise By The District 
Geatechnloal Engineer: The Limits Include 
Full Median Width When Applied To Di"vided 
FacUlties Wlth Medi"an Wldths Up To 64': 
When Median Width Is Greater Than 64' 
And For Bifurcated Roadways The Organic 
Material Removal Limits Will Be Set By A 
I: 2 Control Llne Complimentary To The 
outer Roadway That Wfll Accommodate One 
Future Median Lane On Each Roadway 
Unless Specified Otherwise By The Plans. 

Organlc Material 

Bottom Of Organic Material I 

Llmlt For Minimum Removal----1 

Sidewalk 

WITH <NERBl.JRDEN - HALF SECTION WITHCUT <NERBURDEN - HALF SECTION 

IN URBAN CONSTRUCT/ON 

REMOVAL OF ORGANIC MATERIAL 
GENERAL NOTES 

I. All detaf/s shown on this lndex far removal of organic and plastic moterlals apply 
unless otherwise shown on the plans. 

2. Utfllzaflon of excavated moteri"a/s shall be in accordance with Index No. 505. 

3. Where organic or plastic material is undercut, backfill shall be made of suitable 
material i"n aocardance wlth Index No. 505, unless otherwise shown on the plans. 

4. The term "Plastic Uaterlal" used In thfs Index In oon}unctlon with removal of 
plastic soil is as defined under soil classifications for Plastic f P J and High 
Plastlc f HJ on Index No. 505. 

5. The term "Organic Material" as used on this Index Is defined as any soll which 
has an average organic content greater than five f 5.0 J percent, or an indt"vidual 
organlc content test result which exceeds seven f7.0) percent. Organic material 
shall be removed as shown on this lndex and the plans unless directed atherwlse 
by the District Geotechnioal Engineer. 

Average organic content shall be determined from the test results from a mlnimum 
of three randomly selected samples from each stratum. Tests shall be performed 

6. The normal depth of slde dltches shall be 3.5' below the shoulder paint except 
in special oases. 

7. In muni"clpal areas, where underdrain ls to be constructed beneath the proposed 
pavement, the grade of the underdraln fllter material wlll not extend above the 
bottom of the stabilized section of the subgrade. Gradation of the filter material 
shall conform to FOOT speclfications. Minlmum grade on underdrain pipe shall 
be 0.2%. 

8. See Index No. 506 for miscellaneous earthwork details. 

in accordance with AASHTO T 2.61 an the portion of a sample passing the Na. 4 sieve. 

DESIGN NOTES 
I. At laoatfans where organlc material or other soft sol/ deposits persists to 

such depth that removal is impractical, the construction of a geosynthefic 
foundation over those soils should be considered. The Engineer of Record 
should request guldance from the District Geotechnical Engineer and make 
a geosyntheflc foundation design In accordance with Index No. 501 when 
pursuing geasynthetic alternates. 

2. The designer shall take into consideration the expectancy of roadway widening 
to the outslde, and where widening is antici"pated specify ln the plans the 
limits of removal of organic and plastic materials necessary ta accommodate 
anticipated wldenlng. 
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HALF SECTION 
NOTES: Refer to roadway cross sections to determine whether minimum or preferable removal Is used. 

*Where frequency of median breaks indicates that it is impractical to leave plastic material in the 
median, the designer may elect to Indicate total removal of this moterlol. 
If during constructlon It becomes apparent, due to normal required construction procedures, 
that if is impractical to leave the plastic material in the median, total removal of this 
material shall be approved by the Engineer. 

REll<NAL OF PLASTIC MATERIAL ANO WCAT/ON 
OF UNDERDRAIN IN URBAN CONSTR/JCT/ON 

At locations where plastic material 
Ts being removed. the side ditches 
must be at least as deep as the 
undercut plane. 

~ 
Where paved side ditches are used ln 
areas of removal of plostlc materlol, 
the top of the ditch pavement must be 
no higher than the undercut plane. 

11/SCELLANEOOS DETAILS 

TYPICAL CUT SECTION ON TANGENT 

TYPICAL CUT SECTION ON SIJPERELEVATION 

REJKNAL OF PLASTIC MATERIAL ON INTERSTATE 
FACILITIES, FREEWAYS, ON/OED ARTERIALS ANO 
MAJOR COLLECTORS HAVIN6 DEPRESSED MEDIANS 

REMOVAL OF PLASTIC MATERIAL 

Section On Superelevation 

'/ 

=1=h-'l~~=:.'.:==.:::'.''.:=:~~~/ 
Remove Plastic Material To This Line 

TYPICAL CIJT SECTION 
Note: When this detail ls applied to mlnor collectors and local 

facilities, the undercut may be reduced to /Bu. 

REll<NAL OF PLASTIC I/ATER/AL ON ON/OED 
FREEWAYS, ARTERIALS ANO MAJOR COLLECTORS 
HAVIN6 FWSH MEDIANS, ANO, ON UNOMDEO 
ARTERIALS ANO MAJOR COLLECTORS 

Note: For GENERAL NOTES see Sheet I. 
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Erosion Mat 
Anchor Trench 

Staked Sod Placed Over Erosion Mat ---

Plastic Erosion Mat (FDOT Specification Section 571) 

Plastic Erosion Mat Pinned in Place 
in Max. 3 1 Staggered Pattern 

Degrees Max. 

Intermediate Reinforcement 

3' 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

Erosion Mot Anchor Trench 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

~ Reinforced Fill~ //// 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
!'Min. / 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

//~Limits of Geosynthetic Reinforced Fill. 
/ 

~Retained Fifi~ 

-- ----- --~ --- --- --- --- ----~ - - - - -~--

~ Insitu Soil~ 

GEOSYNTHETIC REINFORCED SOIL SLOPES 
GENERAL NOTES 

1. Al! Designs shall meet the requirements shown on this sheet and the 
contract documents. 

2 _ Ta= Tutt 
RF0 RFd RFj CRF 

3. Intermediate reinforcement shall be roiled out parallel to slope face. 
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~Soft Soil 

Loyer 1 

Loyer 2 
(Below Base) 

Stabilized Subgrade 

REINFORCED EMBANKMENT 

Fu!! Depth Shoulder Bose 

GEOSYNTHETIC REINFORCED FOUNDATIONS CONSTRUCTED ON SOFT SOILS 

2008 FOOT Design Standards 

Soil Reinforcement 
- Maximum verticle spacing between 

reinforcement layers is 36 inches. 
- Minimum vertical spacing between 

reinforcement layers is 6 inches. 
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PROPERTY 

Permittivity (0.05 sec -J Min.) 

UV Stability (Min. Retained 
Strength @ 500 hr.) 

Burst Strength (psi) 

Grob Strength Ob.J 

A. 0. S. (in. J 

Tensile Strength Ub./ft.J 

Ultimate 

2/. Strain 

57. Strain 

U!timate 

27. Strain 

57. Strain 

Strain @ Ultimate 
Tensile Strength 

2/. Strain 

5/. Strain 

107. Strain 

Seam Breaking Strength Ob./ft.J 

Puncture Resistance Ob.J 

Machine Direction 

Cross Direction 

Soil- Geosynthetic Friction 

Creep Resistance-Tcreep(/b./ft.J 

Creep Reduction Factor 

<Tuft 1 1creep) 

Sand 

Limestone 

Chemical 

Biological 

Mechanical 

Overlap -* 

Approved Application Usage 

REQUIRED TEST METHOD 

ASTM 0 4491 

ASTM 0 4355 

GR!, GSl 

ASTM D 4632 

ASTM D 4751 

ASTM 0 4595 

ASTM D 4595 

ASTM D 4884 

ASTM 0 4833 

ASTM 0 4833 

ASTM D 4833 

GR! , GG5, GT7 

ASTM 0 5262 

GR! , GG3 & GT5 

GR!, GG4 & GT7 

ASTM D 5322 

ASTM 01987, 03083, G21 & G22 

ASTM D 4595, GR! , GG4 & GT7 

GR! , GG5 & GT6 

Approved Application Usage: 1 = Steepened Slopes 

MIRAFI GEOLON 
HP 370 

0.52 

70/ 

800 

400 x 250 

0.0236 

3,240 

540 

1,356 

2,700 

540 

1,560 

14/ 

27,000 

27,120 

24,000 

1,688 

180 

170 

110 

0.8 

3.5 

1.JO 

1.25 

1.1 

1.0 

1.0 

3, 4 

2 = Reinforcement of Foundations over Soft Soils 
3 = Both Steepened Slopes & Reinforcement of 

Foundations over Soft Soils 
4 = Reinforced Embankment 

-* Minimum 3' Overlap 5 = Construction Expedient 

TABLE OF WOVEN GEOTEXTILE VALUES 

MIRAFI GEOLON 
HP 570 

0.40 

70/ 

1,200 

475 x 440 

0.0236 

4,800 

960 

2,400 

4,800 

1,320 

2,604 

JO/ 

48,000 

48,000 

48,000 

3,000 

195 

180 

180 

0.8 

3.5 

1.JO 

1.25 

1.1 

1.0 

1.0 

3, 4 

MIRAFI GEOLON 
HP 665 

0.26 

70/ 

1,200 

600 / 700 

0.0167 

4,800 

1,200 

6,600 

4,200 

12/. 

24,000 

30,000 

3,600 

280 

180 

275 

0.8 

3.5 

1.JO 

1.25 

1.1 

1.0 

1.0 

3, 4 

MIRAFI GEOLON 
HP 770 

0.23 

70/ 

1,200 

550 x 450 

0.0236 

7,200 

780 

3,600 

4,800 

1,320 

3,600 

12/. 

39,000 

72,000 

66,000 

3,000 

160 

250 

300 

0.8 

3.5 

1.JO 

1.25 

1.1 

1.0 

1.0 

3, 4 

APPROVED GEOSYNTHETIC PRODUCTS 
fWOVEN GEOGRIDJ 

APPLICATION AND PROPERTIES 

MIRAFI GEOLON 
HS 400 

0.1 

50/ 

0.0167 

4,800 

1,080 

4,800 

2,400 

15/ 

21,600 

33,600 

2,400 

0.8 

2,880 

1.67 

1.15 

1.25 

1.1 

1.0 

1.0 

3, 4 

MIRAFI GEOLON 
HS 600 

0.32 

50/ 

0.0335 

7,200 

2,400 

3,600 

15/ 

48,000 

57,600 

2,400 

0.8 

4,320 

1.67 

1.15 

1.25 

1.1 

1.0 

1.0 

3, 4 

MIRAFI GEOLON 
HS 800 

0.20 

50/ 

0.0335 

9,600 

3,600 

3,600 

JO/ 

72,000 

96,000 

2,400 

0.8 

5,760 

1.67 

110 

1.20 

1.1 

1.0 

1.0 

3, 4 

2008 FOOT Design Standards 

MIRAFI GEOLON 
HS 1150 

0.32 

50/ 

0.0236 

13,800 

4,800 

3,600 

12/. 

96,000 

120,000 

2,400 

0.8 

8,280 

1.67 

1.JO 

1.20 

1.1 

1.0 

1.0 

3, 4 

GEOSYNTHETIC REINFORCED SOILS 

MIRAFI 
MIRAMESH GR 

90/ 

0.120 x 0.120 

1,440 

1,733 

6/ 

0.8 

471 x 566 

3.0 

1.05 

1.JO 

1.JO 

1.0 

1.0 

1,4 

Last 
Revision Sheet No. 

07/01/07 3 of9 
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TABLE OF WOVEN GEO TEXTILE VALUES 

PROPERTY REQUIRED TEST METHOD MI RAFI MIR AF I MI RAFI GEO LON MI RAFI GEO LON MI RAFI GEO LON AMOCO 2006 AMOCO 2016 AMOCO 2044 COM TRAC 70/70 
BXGJJ BXG12 HS 2400 HS 3000 HS 3600 

Permittivity (0.05 sec -J Min.) ASTM D 4491 
-- -- 0.02 0.02 0.02 0.05 0.70 0.15 0.20 

UV Stabifity (Min. Retained 
ASTM D 4355 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ Strength 12 500 hr.) 

Burst Strength (psi) GR!' GS! -- -- -- -- -- 1,000 1,100 1,500 --

Grob Strength (/b.) ASTM D 4632 -- -- -- -- -- 315 315 600/500 --

A.O.S. (in.J ASTM D 4751 1.0 x 1.0 1.0 x 1.0 0.0118 0.0118 0.0118 0.0167 0.0167 0.0236 0.0335 

Tensile Strength {!b./ft.J 

0 0 Ultimate 2,000 2,000 28,800 36,000 43,200 2,100 2,400 4,800 16,800 
-~ 2 

156 276 456 .c: c 2/. Strain 500 500 -- -- -- --
0 0 

~8 5/. Strain 920 920 14,400 18,000 21,600 564 744 1,452 6,000 
ASTM D 4595 

0 U!timate 2,000 4,000 3,600 3,600 3,600 2,100 2,400 4,800 3,600 
".o 
" .cc 2/. Strain 1,380 a o 500 750 -- -- -- 576 660 --
c c 

CJ.'::, 
5/. Strain 1,104 1,404 2,604 Cl 920 1,350 -- -- -- --

Strain @ Ultimate 
12/. 12/. 10/ 10/ 10/ 8/ 8/ 8/ 14/ 

Tensile Strength 

" 2/. Strain ASTM D 4595 25,000 25,000 -- -- -- 7,800 13,800 22,800 --- ~ t:: (/) ..._:; 
a o ~ 

18,400 18,400 288,000 360,000 432,000 11,280 14,880 29,040 120,000 Ll :s ~ 5/. Strain 
Qj \:) .Q 

U) ~ ~ 10/. Strain -- -- 288,000 360,000 432,000 10,440 12,480 31,200 120,000 

Seam Breaking Strength Ob./ft.! ASTM D 4884 3,600 3,600 3,600 -- -- -- 2,400 

Puncture Resistance Ob.! ASTM D 4833 -- -- -- -- -- 120 120 170 --

"' Machine Direction ASTM D 4833 -- -- -- -- -- 120 120 250 --
c "'~ a o · 
Qj Q) ::9 

f-_._ ~ '-
Cross Direction -- -- -- -- -- 120 120 250 --

VJ ASTM D 4833 

Soil- Geos yn the tic Friction GR!' GG5, GT7 0.8 0.8 0.8 0.8 0.8 0.65 0.65 0.65 0.9 

Creep Resistance-Tcreep(!b.lft.J ASTM D 5262 -- -- 17,280 21,600 21,600 600 685 1,371 --

Creep Reduction Factor 
GR!' GG3 & GT5 1.6 1.6 1.67 1.67 1.67 3.5 3.5 3.5 1.67 

<Tuft /Tcreep) 

c 
2 :g, ~ Sand 1.05 1.05 1 .1 1. 1 1. 1 1.10 1.05 1.05 1.15 
-2 CJ Li_ (j 

GR!' GG4 & GT7 D E ct: 
- 0 Limestone 1.10 1.10 1.20 1.20 1.20 1.20 1.20 1.10 1.5 ~Cl~ 
co 

~~ Chemical ASTM D 5322 1.1 1.1 1.1 1.1 1.1 1. 1 
.Q le 1. 1 1.1 1.1 2 Q: 
a~ Biological ASTM 01987, 03083, G21 & G22 1.0 1.0 1.0 1.0 1.0 1.0 

Cl 

.c: 
-~ Mechanical ASTM D 4595, GR!' GG4 & GT7 -- -- -- -- -- -- -- -- --- "' .s c: ~-.., 

0 c Q: 
~ ~ '- Over/op ct GR!' GG5 & GT6 1.0 1.0 1.0 1.0 1.0 1.2 1.2 1.2 1.0 VJ 

Approved Application Usage 3, 4 3, 4 3, 4 3, 4 3, 4 3 3 3 3 

Approved Application Usage: 1 ~ Steepened Slopes 
2 ~ Reinforcement of Foundations over Soft Soils APPROVED GEOSYNTHETIC PRODUCTS 
3 ~ Bo th Steepened Slopes & Reinforcement of <WOVEN GEOGRIDJ Foundations over Soft Soils 
4 ~ Reinforced Embankment APPLICATION AND PROPERTIES 

* Minimum 3 1 Overlap 5 ~ Construction Expedient 

@ 
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TABLE OF WOVEN GEOGRID VALUES 

PROPERTY REQUIRED TEST METHOD MARAFI MG 2XT MARAFI MG 3XT 
MARAFI MG 5XT 

MARAFI MG 7XT MARAFI MG BXT 
MARAFI MG 10XT MARAFI MG 1BXT MARAFI MG 20XT MARAFI MG 22XT MARAFI MG 24XT 

(Matrex 30) (Matrex 60) IMatrex 90! IMatrex 120! IMatrex 180! IMatrex 240! 

UV Stability (Min. Retained 
ASTM D 4355 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ Strength ez 500 hr.! 

Tensile Strength !lb./ft.J 

" c Ultimate 2,000 3,150 4,300 5,700 7,000 9,500 9,360 12,420 17,760 25,380 
.s 2 
"' u 2/. Strain -- -- -- -- -- -- -- -- -- --

u " 
~~ 5/. Strain 1,000 1,056 1, 740 2,160 2,520 3,120 3,250 5,340 6,700 7,000 

ASTM D 6637 
c Ultimate 2,000 -- -- -- -- -- -- -- -- --

~2 
G U 2/. Strain -- -- -- -- -- -- -- -- -- --
c ~ 

(_) ·~ 
Cl 5/. Strain -- -- -- -- -- -- -- -- -- --

Strain @ Ultimate 
JO/ JO/ JO/ JO/ JO/ JO/ JO/ JO/ JO/ JO/ 

Tensile Strength 

C!lJ 
2/. Strain -- -- -- -- -- -- -- -- -- --

~ ~ ASTM D 6637 c Cr]...-..: 
G ~ ~ 

20,000 21,120 34,800 43,200 50,400 62,400 65,000 J06,800 134,000 140,000 
ll :s "" 5/. Strain 
Ql a ..a 

U) ~ ~ 10/. Strain -- -- -- -- -- -- -- -- -- --

Junction Strength Ob./ft.J GRI' GG2 -- -- -- -- -- -- -- -- -- --

Soi(- Geos yn the tic Friction GR!' GG5, GT7 0.8 08 0.8 0.8 0.8 08 0.8 0.8 08 0.8 

Creep Resistance-Tcreep Ob./ft.J ASTM D 5262 1,250 1,969 2,688 3,563 4,375 5,938 5,850 7,221 10,326 14,756 

Creep Reduction Factor 
GR!' GG3 & GT5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.72 1. 72 1.72 

<Tuft /Tcreep) 

Ci 
~ ~ ...... Sand 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 
-2 !;:) Lt_ Ll 

GR!' GG4 & GT7 ts E ec 
~ G 

~a -- Limestone 1.5 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25 

~-- Chemical ASTM 0 5322 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 1.1 
.o Le a 
2 ct 
~~ Biological ASTM 01987, 03083, G21 & G22 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Cl 

;S ~ Mechanical ASTM 0 6637, GR! ' GG4 & GT7 -- -- -- -- -- -- -- -- -- --
~ "' .s i:::::: Li.:---, 
~~Cc 
-~ Overlap $ GRI' GG5 & GT6 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 V) 

Approved Application Usage 3 3 3 3 3 3 3 3 3 3 

Approved Application Usage: 
1 ~ Steepened Slopes 
2 ~ Reinforcement of Foundations over Soft Soils 
3 ~ Both Steepened Slopes & Reinforcement of Foundations over Soft Soils 
4 ~ Reinforced Embankment 
5 ~ Construction Expedient 

$ Minimum 3 1 Overlap 
APPROVED GEOSYNTHETIC PRODUCTS 

fWOVEN GEOGRIDJ 
APPLICATION AND PROPERTIES 

@ 
2008 FOOT Design Standards Last Sheet No. Revision 

07/01/07 5 of9 

GEOSYNTHETIC REINFORCED SOILS Index No. 

501 



TABLE OF WOVEN GEOGRID VALUES 

PROPERTY REQUIRED TEST METHOD SYNTEEN SF 11 SYNTEEN SF 12 SYNTEEN SF 20 SYNTEEN SF 35 SYNTEEN SF 40 SYNTEEN SF 50 SYNTEEN SF 55 SYNTEEN SF 80 SYNTEEN SF 110 

UV Stability (Min. Retained 
Strength " 500 hr.! ASTM D 4355 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ 70/ 

Tensile Strength Ob./ft.! 

" " Ultimate 2,388 2,388 1,672 2,627 3,050 3,731 3,774 5,583 7,462 
.s] 
"' 0 2/. Strain 526 526 370 462 488 791 736 1,016 1,186 
0 " 

~~ 5/. Strain 990 1,042 670 725 970 922 1,159 1,273 1,684 
ASTM 0 6637 

" Ultimate 3,870 5,268 1,630 2,556 3,050 3,933 2,499 2,206 2,179 
~] 
0 0 2/. Strain 578 797 370 399 430 630 604 882 1,274 
c " (_) ·~ 

Cl 5/. Strain 792 1,129 670 583 765 815 796 1,563 1,581 

Strain © Ultimate 
12.6/ 13.0/ 9.4/ 14.1/ 9.9/ 14.2/ 11.5/ 13.9/ 18.8/ 

Tensile Strength 

~ 
2/. Strain 26,300 26,300 18,494 23,114 24,408 39,551 36, 799 50,807 59,298 - ~ ASTM 0 6637 c: (!] ..__; 

0 0 ~ 
15,840 20,840 13,397 14,499 19,404 18,432 23,174 25,459 33,712 ll :J ~ 5/. Strain 

'llQ -0 
en~::::: 10/. Strain -- -- 15,206 15,234 22,089 18,432 27,137 37,910 27,380 

Junction Strength Ob./ft.J GR!• GG2 354 320 -- -- -- -- -- -- --

Soil- Geosynthetic Friction GR!• GG5, GT7 1.0 1.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8 

Creep Resistonce-Tcreep((b./ft.J ASTM D 5262 -- -- 1,005 1,523 1,525 2,201 2,265 3,182 4,029 

Creep Reduction Factor 
GR!• GG3 & GT5 -- -- 1.66 1.73 2.00 1.70 1.67 1.75 2.02 

(Tuft /Tcreep) 

'5 :,:::; &--- Sand 1.18 1.06 1.05 1.15 1.15 1.08 1.08 1.08 1.08 
..i;i () l..J._ u 

GR!• GG4 & GT7 ts E 0:.: 
- D 
~a'- Limestone 1.31 1.20 1.75 1.70 1.60 1.55 1.55 1.55 1.35 

&-- Chemical ASTM D 5322 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 
"'Le a 
~ (): 
o~ Biological ASTM 01987, 03083, G21 & G22 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 Cl 

"'~ Mechanical ASTM 0 6637, GR!• GG4 & GT7 -- -- -- -- -- -- -- -- --
- Ch .s c::: ~---, 

-SS ~ Q: 
-~ Overlap " GR!• GG5 & GT6 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 U) 

Approved Application Usage 3, 4, 5 3, 4, 5 3 3 3 3 3 3 3 

Approved Application Usage: 
1 = Steepened Slopes 
2 = Reinforcement of Foundations over Soft Soils 
3 = Both Steepened Slopes & Reinforcement of Foundations over Soft Soils 
4 = Reinforced Embankment 
5 = Construction Expedient 

" Minimum 3 1 Overlap 
APPROVED GEOSYNTHETIC PRODUCTS 

<WOVEN GEOGRIDJ 
APPLICATION AND PROPERTIES 

@ 
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TABLE OF WOVEN GEOGRID VALUES 

PROPERTY REQUIRED TEST METHOD RAUGRIO 3/3 RAUGRID 4/2 RAUGRIO 6/3 RAUGRID 8/3 RAUGRID 10/ 3 

UV Stability (Min. Retained 
Strength el 500 hr.! ASTM 0 4355 95/ 95/ 95/ 95/ 95/ 

Tensile Strength (fb./ft.J 

ru o Ultimate 2,233 2,843 4,350 5,288 6,590 
.s B 
"' 0 2/. Strain -- -- -- -- --
o ru 

~8 5/. Strain 712 767 1,144 1,165 1,582 
ASTM 0 6637 

0 Ultimate 2,213 1,459 1,959 2,089 2,192 
~~ 
0 0 2/. Strain -- -- -- -- --

' ru (_) .':o:, 
Cl 5/. Strain 541 356 452 507 521 

Strain el Ultimate 
10.8/ 11.8/ 13.1/ 12.2/. 11.5/ 

Tensile Strength 

" 27. Strain -- -- -- -- --- ~ ASTM 0 6637 c: UJ ...-..: 
0 0 ~ 

-- -- -- -- --
u :s"" 57. Strain 
(]J Ci-ci 
l!] ~:::::: JO/. Strain -- -- -- -- --

Junction Strength (fb./ft.! GR!' GG2 N/A 100/ 100/ 100/ 100/ 

Soil- Geos yn the tic Friction GR!' GG5, GT7 0.8 0.8 0.8 0.8 0.8 

Creep Resistance-Tcreep(!b./ft.) ASTM D 5262 1,466 1,870 2,862 3,479 4,335 

Creep Reduction Factor 
GR!' GG3 & GT5 1.52 1.52 1.52 1.52 1.52 

(Tuft /Tcreep) 

Ci 
~ ~--- Sand 1.10 1.10 1.10 1.10 1.10 
-si tJ Li_ (j 

GR!' GG4 & GT7 ti E: Cl:::: 
- 0 
~a'- Limestone 1.17 1.17 1.17 1.17 1.17 

~-- Chemical ASTM 0 5322 1.15 1.15 1.15 1.15 1.15 
.Q Le a 
~Cl: 
o~ Biological ASTM 01987, 03083, G21 & G22 1.15 1.15 1.15 1.15 1.15 Cl 

"'~ Mechanical ASTM 0 6637, GR! ' GG4 & GT7 -- -- -- -- --- "' .s i::::: ~--, 

~ 2: ct: 
-~ Overlap Cf GR!' GG5 & GT6 -- -- -- -- --U) 

Approved Application Usage 2, 5 2, 5 2, 5 2, 5 2, 5 

Approved Application Usage: 
1 ~ Steepened Slopes 
2 ~ Reinforcement of Foundations over Soft Soils 
3 ~ Both Steepened Slopes & Reinforcement of Foundations over Soft Soils 
4 ~ Reinforced Embankment 
5 ~ Construction Expedient 

Cf Minimum 3' Overlap 
APPROVED GEOSYNTHETIC PRODUCTS 

fWOVEN GEOGRIDJ 
APPLICATION AND PROPERTIES 

@ 
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TABLE OF EXTRUDED GEOGRID VALUES 

PROPERTY REQUIRED TEST METHOD TENSAR BX 4100 TENSAR BX 4200 TENSAR BX 1100 TENSAR BX 1120 TENSAR BX 1200 TENSAR BX 1220 TENSAR BX 1500 

UV Stability (Min. Retained 
ASTM D 4355 90/ 90/ Strength eJ 500 hr.! 90/ 100/ 90/ 100/ 90/ 

Tensile Strength (fb./ft.J 

ru c Ultimate 860 1,270 850 850 1,315 1,315 1,790 
.s E 
"' 0 2/. Strain 240 370 280 280 410 410 580 o ru 

~8 5/. Strain 480 705 580 580 810 810 1,200 
ASTM 0 6637 

c Ultimate 875 1,370 1,300 1,300 1,975 1,975 2,055 
~~ 
0 0 2/. Strain 300 500 450 450 670 670 685 
' ru (_) .':o:, 

Cl 57 Strain 635 960 920 920 1,360 1,360 1,370 

Strain @ Ultimate 
10/ 10/ 10/ 10/ 10/ 10/ 10/ 

Tensile Strength 

OJ 
27. Strain 11, 995 18,506 14,000 14,000 20,500 20,500 29,000 - ~ ASTM 0 6637 c: UJ .......; 

0 0 ~ 
14,092 11, 600 11, 600 16,200 16,200 27,400 

(,j :s "" 57. Strain 9,596 
(jj Ci-Ci 

(/) ~:::::: 107. Strain -- -- -- -- -- -- --

Junction Strength Ob./ft.) GR!• GG2 90/ 90/ 93/ 93/ 93/ 93/ 93/ 

Soil- Geos yn the tic Friction GR!• GG5, GT7 -- 0.95 0.90 0.90 0.90 0.90 0.90 

Creep Resistance-Tcreep(/b./ft.) ASTM D 5262 250 420 180/280 180/280 255/555 255/555 470/575 

Creep Reduction F oc tor 
GR!• GG3 & GT5 3.5 3.27 2.07 2.07 1. 61 1.61 2.09 

(Tuft /Tcreep) 

Ci 
~ ~--- Sand 1.10 1.10 1.10 1.10 1.10 1.10 1.10 
-si tJ li_(.J 

GR!• GG4 & GT7 ti E: Cl:::: 
- 0 
~a'- Limestone 1.43 1.35 1.35 1.35 1.35 1.35 1.35 

~-- Chemical ASTM 0 5322 1.1 1.1 1.1 1.1 1.1 1.1 1.1 
.Q Le a 
~Cl: 
o~ Biological ASTM 01987, 03083, G21 & G22 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Cl 

"'~ Mechanical ASTM 0 6637, GR! • GG4 & GT7 -- -- -- -- -- -- --- "' .s i::::: ~--., 

~ 2: ct: 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 -~ Overlap :f GR!• GG5 & GT6 U) 

Approved Application Usage 3, 4, 5 3, 4, 5 3, 4, 5 3, 4, 5 3, 4, 5 3, 4, 5 3, 4, 5 

Approved Application Usage: 
1 ~ Steepened Slopes 
2 ~ Reinforcement of Foundations over Soft Soils 
3 = Both Steepened Slopes & Reinforcement of Foundations over Soft Soils 
4 = Reinforced Embankment 
5 ~ Construction Expedient 

" Minimum 3' Overlap 
APPROVED GEOSYNTHETIC PRODUCTS 

(EXTRUDED GEOGRIDJ 
APPLICATION AND PROPERTIES 
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TABLE OF EXTRUDED GEOGRID VALUES 

T£NSAR UX 1400 HS T£NSAR UX 1500 HS T£NSAR UX 1600 HS T£NSAR UX 1700 HS 
PROPERTY REQUIRED TEST METHOD UX 1400 MSE UX 1500 MSE UX 1600 MSE UX 1700 MSE T£NAX MS 220 T£NAX MS 330 

UX MESA 3 UX MESA 4 UX MESA 5 UX MESA 6 

UV Stability (Min. Retained 
ASTM 0 4355 90/ 90/ Strength ez 500 hr.! 90/ 90/ 85/ 85/ 

Tensile Strength Ob./ft.J 

" c Ultimate 4,790 78JO 9,860 11, 980 925 1,370 
.s E 
-" 0 2/. Strain 1,100 1,850 2,330 2,740 300 418 
0 " 
~8 5/. Strain 2,130 3,560 3,980 5,140 615 925 

ASTM 0 6637 
c Ultimate -- -- -- -- 1,400 2,JOO 

~E 
0 0 2/. Strain -- -- -- -- 445 616 
c " (_) .>:::, 

Cl 57 Strain -- -- -- -- 890 1,340 

Strain @ Ultimate 
JO/ JO/ JO/ JO/ 12/ 12/. 

Tensile Strength 

" 27. Strain 55,000 92,500 116,500 137,000 15,000 20,900 - ~ ASTM 0 6637 c: [/) .......; 
oo~ 

71,200 79,600 102,800 12,330 18,500 0 :s ~ 57. Strain 42,600 
(]) D .Q 

(/) ~ ::::: JOX Strain -- -- -- -- -- --

Junction Strength Ob./ft.J GR!' GG2 90/ 90/ 90/ 90/ 835 1,230 

Soil- Geosynthetic Friction GR!' GG5, GT7 0.462 0.462 0.462 0.462 -- --

Creep Resistance-Tcreep Ob./ft.J ASTM D 5262 1,970 3,000 3,960 4,975 -- --

Creep Reduction Factor 
GR!' GG3 & GT5 2.43 2.60 2.49 2.41 5.0 5.0 

(Tuft /Tcreep) 

:s '.,:::; &-.. Sand 1.JO 1.JO 1.JO 1.JO 3.0 3.0 
l;! D LL._ (J 

GR!' GG4 & GT7 ti E: ct 
- 0 
~a'- Limestone 1.20 1.20 1.20 1.20 3.0 3.0 

~-- Chemical ASTM D 5322 1. 1 1. 1 1.1 1. 1 2.0 2.0 
-0 Le" 
~Cl: 
o~ Biological ASTM 01987, 03083, G21 & G22 1.0 1.0 1.0 1.0 2.0 2.0 Cl 

"'~ Mechanical ASTM 0 6637, GR! ' GG4 & GT7 1.0 1.0 1.0 1.0 -- --

~ °' .s i::::: ~-, 

-SS ~ ct 
1.0 1.0 1.0 1.0 -~ Overlap :f GR!' GG5 & GT6 -- --

U) 

Approved Application Usage 3 3 3 3 2 2 

Approved Application Usage: 
1 ~ Steepened Slopes 
2 ~ Reinforcement of Foundations over Soft Soils 
3 = Both Steepened Slopes & Reinforcement of Foundations over Soft Soils 
4 = Reinforced Embankment 
5 ~ Construction Expedient 

$ Minimum 3' Overlap 
APPROVED GEOSYNTHETIC PRODUCTS 

(EXTRUDED GEOGRIDJ 
APPLICATION AND PROPERTIES 
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Shldr. 

0.06 

Median 

Lanes Shldr. Shldr. Lanes Shldr. 

S,P 

-------~ ____ Water Leve~ Time Fill ls Placed~ __ __ _ 

s 
p 

H 

DIVIDED ROADWAYS 

Shldr. Lanes 

Varies Varies 

Shldr. 

~ 

~~ 
Water Level At Time 
Fill ls Placed 

s 
UNDIVIDED ROADWAY 

Select 

Plastic 

High Plastic 

Muck 

Cl.ASSIFICATIOll I MSHTl1 M H5 I 

A-/, A-3, A-2-4 * * 
A-2-5, A-2.-6, A-2.-7, A-4, A-5, A-6, A-7 (ALL WITH LL< 50) 

A-2-5, A-2.-7, A-5 Or A-7 f ALL WITH LL> 50) 

A-B 

Classification listed left to ri"ght in order of preference. 

IOil See General Notes Nos. 4 & 5 for uffllzaffon of sof/s classified as organic material or muck. 

* * Certain types of A-2.-4 material are /lkely to retaln excess moisture and may be difficult to 
dry and compact. They should be used in the embankment above the water level existing at 
time of construction. They may be used in the subgrade portion of the roadbed when approved 
by the District Materials Engineer. A-2.-4 material placed below the existing water level must 
be nonplasffc and contain less than 15% passing the No. 200 U.S. Standard sieve. 

* For out sections thi"s dimension may be reduced to 2.4"; see Index No. 500. 
For minor collectors and local faclllffes this dimension may be reduced to 18". 

FLEXIBLE PAVEMENT 

s 
GENERAL NOTES 

I. Roadway dimensions are representative. Subgrode dimensions and control lines are standard. The 
detal/s shown on thls Index do not supersede the detal/s shown In the plans or on Index Nos. 500 
or 506. 

2.. Plastic f P) soils may be placed above the existing water level (at the time of construction J to within 
4 feet of the proposed base. If should be placed uniformly In the lower portlon of the embankment for 
some di"stance along the project rather than full depth for short distances. 

J. Hlgh Plastic r HJ sof/s excavated within the project llmlts may be used ln embankment construction 
as i"ndi"oated on this index. High Plastic soils are not to be used for embankment construction when 
obtained from outside the project limits. 

4. Select f S) soils having an <11/erage organic content of more than two and one-half ( 2..5) percent, or 
having an Individual test value which exceeds four r 4 J percent, shall not be used In the subgrade 
portion of the roadbed. 

Select ( S ), Plastic f P J, or High Plastic (HJ sol/s havlng an <11/erage organlc content of more than five 
( 5) percent, or an organic content i"nd1"vidual test result which exceeds seven (7 J percent, shall not be 
used In the portion of embankment Inside the control llne, unless written authorization ls provided by 
the District Geoteohnioa/ Engineer; these soils may be used for embankment construction outside the 
control line, unless restricted by the plans or otherwi"se specified in the plans, provided they can be 
compacted suff!clently to sustaln a drivable surface for operational vehicles as approved by the Englneer. 

Average organic content shall be determined from the test results from a minimum of three randomly 
selected samples from each stratum or stockplle of a portloular moterlal. Tests shall be performed 
i"n accordance with AASHTO T 251 on the porflon of a sample passing the No. 4 si"eve. 

5. Hi"gh/y organic sous, composed primarily of partially decayed organic matter, often dark brown or black 
in color with an odor of decay, and sometimes fibrous, shall be designated as muck. Further, any 
stratum or stockplle of sol/ which contains pockets of highly organic material may be designated as 
Muck (M J. 

Hlghly organic sof/s shall not be used wlthln the subgrade or embankment portion of the roadbed, wlth 
the exception of muck used as a supplement to construct a finish sou layer as desori"bed in Section 162. 
of the FOOT Standard Specifications. 

DESIGN NOTES 

I. The designer shall take into consideration the expectancy of roadway widening to the outside, and where 
widening is anticipated, specify in the plans the location of the future widening control line for utilization 
of High Plastic ( H) soils and/or sous c/assifled as organt"c materi"a/ t"n the embankment. 

2. The designer shall take into consideration the position of the drainage swales in the portion of the 
embankment where P/astlc f P J soils, Ht"gh P/astlc ( H) soils, or soils classified as organic material would 
be allowed. The designer shall limi"t the use of Plastic r P) soils, High Plastic r H) sous, and/or sous 
classified as organic material to locations that wlll not lnhlblf the lnflltraffon of stormwater from the swales. 
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Median 

Shldr. Lanes hldr. Shldr. Lanes Shldr. 

varies (0.02-0.03 TY, Jo.05 O 05 Varies (0 02-0 03 Ty, ) 
006 I. 2.5'Std. --------- • - :..._ . • 0.05 

.. .., • 
16 

0.04 0.04 \: -
s,,.o.', ---~>-<::::_'iii --- ;-r-;-

5 
t - ~Type B st-ab';-liz-a"'1,"'·an!.___JS_.!HT/2~'-•-,-cBC.Stabi"li"zatlon:f--"t - 5~ --

' "'''!!'1!-'-:;1--~~~2:cl "' ~ LBR 40 ___ LBR 40 "" ~ ~I 
Edgedraln, --- ------ ------ Edgedrorn;-
See Index No. 2B1 see Index No. 2B1 

S,P 

-----~ ____ Wafer Leve~ Time Fill ls___!!aced~ ____ _ 

s 
DNIDED ROADWAYS 

Shldr. Lanes Shldr. 

Varles Vari"es 

S,P 
Water Level At Time 

- -F!ITTs P1Qced$ - -

s 
p 

H 

Select 

Plastic 

Hi"gh Plastlc 

Uuck 

UNDNIDED ROADWAY 

CUSS/FICATIOll I AASHTO II Ht! I 

A-I, A-3, A-2-4 * * 
A-2-5, A-2-6, A-2-7, A-4, A-5, A-6, A-7 (ALL WITH LL< 50) 

A-2-5, A-2-7, A-5 OrA-7 (ALL WITH LL>50J 

A-8 

Classlflootlon lfsted left to right In order of preference. 

IOil See General Notes Nos. 4 & 5 for utilization of soils classified as organic material or muck. 

* * Certain types of A-2-4 material are llkely to retain excess moisture and may be difficult to 
dry and compact. They should be used in the embankment above the wafer level existing of 
time of construction. They may be used i"n the subgrade portlon of the roadbed when approved 
by the D!str!ct Materials Engineer. A-2-4 mater!al placed below the ex!stlng water level must 
be nonplastlc and contain less than 15% passing the No. 200 U.S. Standard sieve. 

* For out sections thi"s dimension may be reduced to 24 11
; see Index Na. 500. 

For minor collectors and local facilities this dimension may be reduced to /8 11
• 

RJQ/D PAVEMENT - TREATED PERMEABLE BASE OPTION 

DESIGN NOTE 

I. Concrete pavement is to be placed over 4 11 of Asphalt Treated Permeable Base ( ATPB) or 
Cement Treated Permeable Base ( CTPB) as ldentlfled i"n the plans. Thls wlll be placed on 
an aggregate separator layer using I" Type SP. This wlll be placed on a working platform using 
12 11 of Type B Stabilization. 
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Shldr. Lanes hldr. 

Varfes (0.02-0.03 Typ Jo.as 

S+ 
Drai"n:cr~e~t~er)--~=o=o:;::-= --
Edgedraln 
See Index No. 2fJ1 

Median 

Shldr. Lanes Shldr. 

0.05 Varies r 0.02-0.03 Typ ) 

/,-6-2._s_,'SO!td~.'..__j_ __ J;_°""'_'-_~1_,G---~f'j~;;;;::;;;;:;;;;~~~~~~0.~06~~---0.04 0.04 

S+ l;i S+ S+ 
-------

S,P 

~----~= ____ Water Leve~ Time Fill ls Placed~ ____ _ 

s 

ON/OED ROADWAYS 

Shfdr. Lanes Shldr. 

Vories Vorles 

Edgedroin 
See Index No. 2fJ1 

Water Level At Tlme 
- -Fff1Ts PlOo~ - -

" 
*** 

s 
S+ 

p 

H 

u 

Select 

Special Select 

Plastlo 

High Plasflo 

Uuck 

UNDNIDED ROADWAY 

CUSS/F/CATKIN IMSHTD II HlSI 

A-I, A-3, A-2-4 * * 
A-3 *** With Minimum Average Lab Permeablllfy of 5xl0-s om/sec. (0./4 ft./da'yJ as per FM l-T215 

A-2-5, A-2-6, A-2-7, A-4, A-5, A-6, A-7 (ALL WITH LL< 50) 

A-2-5, A-2-7, A-5 OrA-7fALL WITH LL>SOJ 

A-8 

Classification listed left to right in order of preference. 

See General Notes Nos. 4 & 5 for utilization of soils classified as organic material or muok. 

When allowed by the plans. some types of A-2-4 material may be approved In wr!tlng by the District Materials Engineer. 
This material must meet the minimum lab permeablllty requirement, be nonplasflo, and not exceed 12% passing the 
No. 200 U.S. Standard sieve. 

* * Certain types of A-2-4 material are likely to retain excess moisture and may be difficult to 
dry and oampaot. They should be used in the embankment above the water level existing at 
time of oonstruoflon. A-2-4 mater!a/ placed below the ex!stlng water level must be nonplastlo 
and contain less than 15% passing the No. 200 U.S. Standard sieve. 

* 3" of #57 or #ag Coarse Aggregate Mixed Into Top 6". 

RIGID PAVEMENT - SPECIAL SELECT SOIL OPTION 

Note: SPECIAL SELECT SOIL OPTION may be used only when 
approved in writing by the District Materials Engineer 
and shown in the plans. 
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Limits of Pay for Bose (See Notes J 

Friction Course 

Surface Course I 

Bose_\ I 
Neat Edge I 

Of Base-

NOTES 

Actual Limits 
Of Bose 

I. All material in the shaded area ls excess base to be removed. 

2. The cost for removal of excess base mater/al shall be Included In 
the contract unit price for base. 

3. Payment for base shall be calculated uslng normal wldth. 

REJIOIAL OF EXCESS BASE MATERIAL 

Select Material Required In Upper 2' Of The Subgrode 

Shoulder Width For Crossovers That > r- =- =-- ~Stabilize 4 11 Back Of Curb For Crossovers Stablllze Crossover Area Plus Normal~~ ~ ~ 

Connect To Paved Public Roads _____ ____ -----
~ ~ That Connect To Paved Public Roads 

___ j __ ~ - ~~~ 

Projected Shoulder Width: 
Limits Of Stabilization For Intermediate U-turn Crossovers And, 
Unless Otherwi"se Ca/fed For In The Plans, At Paved And 
Unpaved Private Roads And Unpaved Pub/le Roads. 

Projected Shoulder Width: 
Llmffs Of Stabfl!zatfon For Intermediate U-turn Crossovers And. 
Unless Otherwise Called For In The Plans, At Paved And 
Unpaved Private Roads And Unpaved Public Roads. 

Stabilize Crossover Area Plus Norma-;- - - - - - - - - -===-=---~ - - ------ - - i - - - -
Shoulder Wldth For Crossovers That ~ _________________ -----,, 
Connect To Paved Publ!o Roads / 

(--- Stabilize Crossover Area Plus 

\ 

Normal Shoulder Wldth For Crossovers 
That Connect To Paved Pub/lo Raads 

/ ~----

Select Material Required In Upper 24') Of The Subgrade 

s_tabl-llze _4" a_ack _or Curb ~f-----------~).....____ Stablllze Full Wldth Under 
~-P r:;::!:l Traffic Separator 

NOTES 
I. When the median has curb or curb and gutter, stabilize 4 11 book of curb. 

2. When the median has shoulder with no curb or curb and gutter, stabUize to normal shoulder width. 

3. See the details above for stabilizing requirements at crossroads. 

4. StabUize entlre area under a/f paved trafflc islands. 

5. Stabilize full width under all traffic separators. 

6. Select mater/al as defined on Index No. 505. For minor co/fectors and local facll!t!es the depth of 
select mater/al thickness may be reduced from 24" to 18". 

MEDIAN STABIUZING OETNLS 
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Straight Line Supere/evation Transition L 
r Varies, 100' Min.) 

outside Half Of Pavement From Normal 
Normal Crown Crown Slope To Superelevation Slope Fu/f Superelevation 

0.8 L 0.2 L 

Tanaent Curve 
>- • 

r A rs '::u~ C ~ u ~ Outside Edge Of Pavement 

I I 
~ --o... ~ 

1 

* *sho~-;;;ca~;;;;~ To Be 
Centerllne & I,,;...- -- Used On Construction To Avoid 
Profile Grade * -- -- Angular Breaks In Edge Profiles 

SI.OPE RATIOS FOR 
SUPERELEVATION TRANSITIONS 

DESIGN SPEED, MPH 

SECTION 45-50 55-60 65-70 

,, d 

2 Lane & 4 Lane h 200 h 225 I: 250 

6 Lane I: 160 ,, 180 ,, 2fJO 

8 Lane ,, 150 I: f70 ,, 190 

The length of superelevaflon transition Is to 

Straight Line Superelevation Transition L1 
(Varies, 100' Mi"n.) 

From Normal Pavement 
Normal Pavement Slope To Superelevatlon Slope Full Superelevation 

*short Verti"ca/ Curves Are To Be 
Used On Consfructlon To Avoid 
Angular Breaks In Edge Profiles 

Inside Pavement Edges 
& Proffle Grade 

outside --;av--;;;nf Edges :r 
* 

0.8 L1 0.2 L, I 

Tangent Curve I 

Ii:~ rs 
a d ~outside Edge Of Pavement, Dufer Roadway 

&: ~ - -------
11 ~--~ Superelevated Pav't .• Dufer Roadway 

---- lnslde Edge Of Pavement. Both Roadways & Profl/e Grade 

..::;:::....__ 
/ - -... Superelevated Pav't., Inner Roadway 

be determined by the relafi"ve slope between 
the travel way edge of pavement and the 
profile grade, except that the minimum length 

Paveme;;f£dges7" _b-~IL::'------- Pavement! Rotated About< 

Hold N?rmal Cross Slope d ~~* Inside Edge Of Pavement 
On ln5'de Half Of Pavement L \ .~--...£: __ -------

L A B Sfroighfqine Transition On Inside Edge Of Pavf. 

* ! I-; .......... ~ outside Edge Of Pavement, Inner Roadway 

L 
Tanaenf I Curve,_ ... _. __ , ___ -------

A o.8 Lz lo.2 L2 L s of transition shall be fOO ft. 

PROFILES 
Pavement Width Normal Pavement Slooe 

Straight Line 
Superelevation Transition L2 

r Varies, 100' Min. J Full Suoerelevatlon 

Pavement Wldtr=rm 

Profile Grade ~~Fil~ 
~ 

Pavement Wldth~ 

r1-+11 
Profile Grade~ 

~ ,,-- See SHOULDER CONSTRUCTION ~ ' WITH SUPERELEVAT/ON 

Profile Grade Poinl'-.,..v-:;....~ 
I 

PROFILES 
See SHOULDER CONSTRUCTION 

WITH SUPERELEVATION 

Profile Grode Points -=t--------t 
=..::;::;;0~.'.:::05 (Or Steeper 

-.. 

0./0 

0.09 

0.08 

- O.OT 
~ 
~ 0.06 

~ 0.05 
,c 

~ 0.04 

~ 
~ 0.03 
ii! 

0.02 

0.0/ 

0 

llOllllAl. CR1tfN SECTION 

SECTION AA 
REVERSE CR1tfN SECTION 

SECTION BB 

FIJI.LY SUl'EREl.EVATED SECTION 

SECTION CC 

THESE TfWISIT/OI/ DETAILS A/IE 111 
A/'PIJ' IN AU. IN AU. CASES, EXCEPT 
UNDER THE R1Ll/)l/f/N(J CtJNOITIONS• 

I. Curves of i"nsufficient length. 
2. Insufficient tangent length between curves. 

Slope As Indicated On Plans 

/KIRI/AL SECTION 

SECTION AA 

0.06 r Or Steeper 
To Match Pavt. Slope) ---...... To Match Pavt. Slope 

See SHOULDER CONSTRUCT/ON 
WITH SUPERELEVATION 

FIJLLY SUl'EREl.EVATED 

SECTION BB 
2-LANE, 4-LANE OR 6-LANE PAVEMENT, NO llEOIAN 

3. Deficient transition distance between a curve 
and other control polnff s ). 

4-LANE OR 6-LANE PAVEMENT WITH MEDIAN 

' .~ 

' •/ 

' _,./ .... 
' "'' 3 '"/ 
' I / 
' of / 

' AO,I -v ·< / ~" 
' "/ "' </' 
' I/ I ,n 

,1/ f / ,, 
' /, '/ ,/ , 
' fl / / / . 'f' / ./ / 

' // v ,/ / 

• 
~f 

// , ,,,, ./ ........-

' \see Table To Right\ 

' ' \ 

::, I, I I I I I ,1 I ,,, I I 

0 I 2 

RADIUS OF CUR'/E - FEET 

~~ ~ ~ § ~ ~ ~ ,,, 
~ ~~ -..-- -• ;,r . ,. 0/ ~ ,• 5 ~ -. ,,. ..,,, - s ~ ,~< 

_ _, 
·''. 10 ...... 

'"" D" ·"~ :...... D• '"--
v D!: ,,,.- __,. -

/ ,, .......-
./ ,,,.- ........-

/ / ./ D lflQ:;.:.. 

. / .lfJ ,/ __,... ,._,.. 7 -~ 

I/ 'i. 30 --/ -_, 

-- V" Desi"gn Speed 
_, 

" e llM • O.IO '\ . \ 
I 

,,, I I I I I I I I I I I I I I ,1 I I I I I I I 

4 5 6 7 8 9 
DEGREE OF CUR'/E 

4. At PCC's or PRC's (Runoff rates are applicable). 

Transitions for these exceptions are to be as detal/ed In the plans. 

4• 4 

I I 

SUPERELEVAT/ON TRANSITIONS 

• - . 
. . . 
. ,.__ . . 
. 
. . 
. 
• . 
• . 
• . 

I I • /0 

O.IO 

D.09 

0.08 -.. 
O.UT -

~ 
0.06 ~ 

0.05 ~ 
,c 

0.04 ~ 
~ 

0.03 ~ 
ii! 

0.02 

0.0/ 

0 

Superelevafed Pavement 
r Rate Of 0.05 Or Flatter) 

Shoulder Width Shoulder Width 
s s 

Note: Algebraic Di"fference In Cross Slope Shoulder Slope Not Flatter 
N t T E d o (JI' Than 0.02 Nor Steeper 

Shoulder Slope 0.06 :ca::.~"a-1xcbe:e==·=======rl -j:o-.L..:....._ Than 0.06 ( 0.05 For Medians J I 

Untll Pavf. Cross Slope 
Reaches That Rafe 

s 
Superelevafed Pavement 

s r Rate Steeper Than 0.05 J J ~ 
Shoulder Slope 
See SHOULDER ON 

Note: A~l;g~ebra~IJc:D:l:ff:e~r~enc~e:::/n:::Cros::::s:S:lo:p:e1~J~'~:;;.HIGH SIDE Notation Shoulder Slope to Match I Not To Exceed o.ar I 

Pavt. Slope For Pavt. L.4--Roun 
Slopes Greater Than 0.06 
r 0.05 For Medians J 

SHOJI.DER ON HIBH SIDE• A shoulder slope of 0.06 downward from the 
edge of pavement will be maintained untU a 0.(]1 break in slope at the 
pavement edge fs reached due to superelevation of the pavement. As the 
pavement superelevation increases, the o.ar break in slope will be maintained 
and the shoulder flattened until the shoulder slope reaches the minimum 
of 0.02. downward from the edge of pavement. Any further i"ncrease in 
pavement superelevatlon will necessitate sloping the Inside half of the 
shoulder toward the pavement and the outer half outward, both at 0.02 
for supere/evations 0.06-0.09 and both at 0.03 for superelevation 0.10. 

SHOJI.DER ON UN SIDE1 Maintain 0.06 drop across lnslde shoulder untfl 
pavement cross slope reaches 0.06. For pavement cross slopes greater than 
0.06, shoulder to have same slope as pavement • 

These slopes are the same as those shown plctorlally on sheet 2. 

llOTE1 These details apply to both paved and grassed shoulders. 
For median shoulders use 0.05 in lieu of 0.06 • 

SHOOLDER CONSTRUCT/ON WITH SUPERELEVAT/ON 

DEGREE 
OF 

aJR'IE 
IOI JO 
o• 15' NC 
0° 30' NC 
0° 45' NC 
/°00' NC 
1· 30' NC 
2.. 00' RC 

DESIGN SPEED, V 
MPH .., 55 611 65 10 

NC NC NC NC NC NC 
NC NC NC RC RC RC 
NC RC RC 0.023 0.025 0.028 
NC 0.021 0.025 

0.021 SEE DES/II/I 5IJl'EllEl.EVATllll 
RATE 111 LEFT 

GENERAL NOTES 
I. For curves in urban highways and high speed 

urban streets, see Index No. 511. 

DESIGN SIJPERELEVAT/ON RATES FOR RURAL HISHWAYS, URBAN FREEWAYS ANO HIGH SPEED URBAN HISHWAYS 
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rA 
Crown Point I 

Both Roadways~ 

--D -, ------

Supere/evafion Transition L1 f Varies JOO' Min. J 

Straight Line Transition Outside Edge Of PCll/emenf 

0.8 L1 

Tangent 

rs re ro 
__J_-t-- lo, ---------,-----, ----

Guts/de Puv't 7 
Edges-Both 
Roadways 

o, I ---- I - - _I --T------------------- o, I ------
L I I -,___ 

A Ls L c Lo-----------------

L1•Slle+llfl 
/..e•S 10,,-0f I 
L;,-S I 0., -D3 I 
L4•/..e+ L3 
S •SI.OPE RATIO 

w Median 

Proflle 
Grade 

SECTION A-A 
NORMAL CROWNED SECTION 

Tangent 

Superelevotlon Transltlon L, f Varles 100' Min. J 

Straight Line Transition Outside Edge Of Pavement 

---i::=::~e:i-~

SECTION B-B 
SIJPERELEVATION SECTION LT. & RT. 

0.2 L1 

Fulf Superelevotlon 
Outer Roadway 

Curve r F outside Pav't Edge r E ~Outer Roadway 

---1 
P.C. Or P. T. Of Curve 

~ 
D4 

Crown Point 
L_ Outer Roadway --- - - ----

___ I_ 
Profile Grade 

----:----
~ Crown Point 

04 Inner Roadway 

-----...;,___ 
I 

I -~ Ou~slde P<N; Edge 

0.2 L4 
E L F Inner Roadway 

Curve 

Full Superelevotion 
Inner Roadway 

I w 1 
!:r™ ~i· 

SECTION C-C 
SIJPERELEVATION SECTION LT. 
PLANE INCUNED SECTION RT. 

Uedlan W 

Profile 
Grode 

Travel Way Shoulder 

SLOPES OF TRAVELED WAY 
AND ABlJTTING SHOOLDERS 

~ . 
o{~-~ --~-~ ~r __ su'8i~riwUIJlcfl¥s 

SECTION 0-0 SECTION E-E SECTION F-F 
PLANE INCLINED SECTION LT. SIJPERELEVATION TRANSITION LT. FULL SIJPERELEVATION LT. & RT. 

SIJPERELEVATION TRANSITION RT. FULL SIJPERLEVATION RT. 

8-LANE PAVEMENT 'llffH ONE LANE SUJPED TO MEDIAN 
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SUPEREL£VATION RATES feJ FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 
GENERAL NOTES 

emax. =0.05 
I. Maximum rate of superelevotlon for urban highways and high speed urban streets shall 

be 0.05. 

TABULATED VAWES CHARTED VAWES 2.. Superelevotfon shall be obtained by rotating the plane successfvely about the break 

Degree Of Radius 
points of the section untll the plane has attained a slope equal to that required by 

Design Speed (mph J the chart. Should the rotation traverse the entire section and further supere/evafion 
Curve (R) be requlred, the remaining rototlon of the plane shall be about the low edge of the 
(DJ (Ft.) 30 35 40 45 50 Inside travel lone. 

2° 00' 2,865 NC NC NC NC NC 10 30 Crown is to be removed in the auxiliary lone to the outside of the curve only when 
2. 0 15' 2,546 RC 

.1 20 I 
the adjoining travel lanes require posltive superelevation. 

2. 0 45' 2,083 NC 
3° 00' /,910 RC a 11 15 I I 

3. When positive superelevation is required, the slope of the gutter on the high side 
DEGREE OF CURVE ID ! shall be a continuation of the slope of the superelevated pavement. 

3• 45' /,528 NC 
7 1 I I 12 1 I I 4° 00' /,432 RC I 1.25 1.50 1.75 2.0 2.5 3.0 3.5 4 5 6 4. In construction, short vertlcal curves shall be placed at all angular proflle breaks within 

4° 451 /,2.06 RC -0.05 -0.05 the limits of the superelevation transition. 

5° 00' /,/46 NC 0.023 5. The variable superelevatlon transltlon length ul u shall have a mlnlmum value of SO feet 

5°15' /,091 RC o.ozr a- "" for design speeds under 40 MPH and 75 feet for design speeds of 40 MPH or greater. 

5° 30' /,042 0.030 15 
-0.02 -0.02 ~ 6. Roadway sections having lane arrangements different from those shown, but composed 

5° 45' 996 0.035 , of a serles of planes. shall be superelevated ln a slml/ar manner. 

6° 00' 955 RC 0.040 ~ b- 0 ... 0 7. For superelevation of lower speed urban streets, see the FOOT 'Manual Of Uniform 
6° J5' 911 0.022 0.045 ... ~ Minimum Standards For Deslgn, Constructlon And Maintenance For Streets And Higlrways'. 
6° 30' 881 0.024 0.050 "- For superelevatlon of curves on rural highways, urban freeways and high speed urban 

6° 45' 849 o.ozr Dmox. = ·0.02 ... .... -0.02 ° higlrways, see Index No. 510. 

7° 00' 819 NC 0.030 6° 30' 50 ~pH ... ~ ... ~q'O 
--~ 

7° 15' 790 RC 0.033 c- 40 ~~HJ.. ~ ... ~ ~ 
7• 301 

764 0.037 - ... I 11 
7• 45' 

-0.05 -0.05 
739 0.041 

' 8° 00' 716 RC 0.045 6000 5500 5000 4500 4000 3500 3000 2500 2000 1500 1000 500 0 

8° 15' 694 0.022. 0.050 RADIUS IR! I Ff. ! 
8. 30' 614 0.025 Dmox. = 

8° 45' 655 o.ozr 8. 15' 0' When the speed curves and the degree of curve or radius lines intersect above this 
line, the pavement is to be superelevated ( positlve slope J at the rates indicated at 

9° 00' 637 0.030 the /Ines lntersectlng points. 
9° 30' 603 0.034 b' When the speed curves and the degree of curve or radius lines intersect between these 

J0° 00' 573 0.040 llm!ts, the pavement Is to be superelevated at the rate of 0.02 (positive slope). 
10· 30' 546 

,, 
0.041 

/lo 00' 521 0.023 Dmox. = c' When the speed curves and the degree of curve or radius lines Intersect below this l!ne. 
,,. 30' 498 0.026 J0° 45' The pavement is to have normal crown (typically 0.02 and 0.03 downward slopes). 

J2° 00' 4Tl 0.030 
13° 00' 441 0.036 
14° 00' 409 RC 0.045 
/5° 00' 382 0.02.3 Dmax. = 

15• 00' 358 o.ozr 14° 15' 
!7. 00' 337 0.032 
J8° 00' 318 0.038 NC . Normal Crown 
/9° 00' 302 0.043 RC . Reverse Crown 2.o· 001 

286 0.050 r -+0.02 Superelevaflon J 
Dmax. = 

20· 00' 

emax=0.05 

SUPERELEVATION FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 
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L.J 

/ ~ Moxl"'1m Superelevated 
oS / u-- Section 

-1"0·/ 
/ 

//// .o~-~See notation 'b'under 
/ - - CHARTED VAWES Sheet I. fl....// gp? -- 0.02 

LJ '11- Normal Crowned Secf;on 

TWO TRAVEL LANES EACH DIRECTION 

Maximum Superelevated 
/ Sectfon 

/ 

r Roadway ~ ~o~ / ~ 
I / --r~ 

t/ .o~---- ~ --/ -- ... a.oz. - - See notation 'b' under 
/ / _.- ~ - - - CHARTED VALUES Sheet I. 

/.'. ....- Oa ~, • IP 

Rotation Points ( Typ. J 
Trwel 
L<mo 

Travel 
Lano 

Travel 
L<mo 

Travel 
L<mo 

TWO TRAVEL LANES EACH 
DIRECTION WITH AJJXILIARY LANES 

Normal Crowned Sectlon 

Maximum Superelevated 
/ Secti"on 

/ 
o~ / 

/~/ ), ,,.......,.,,.......,.,,.......,. "'"o~------~ 
/ / -- -- -: 0.02. _ - - See notation 'b' under 

/ -- - - CHARTED VALUES Sheet I. 

/ ---- --/ -- O.o,e 

L.J 

/ ~ - Uoxlmum Supere/evofed O~ / IJ Section 
-1"0· / 

/ 

~ / • o.O!., - ~ See notoflon 'b' under /~~ -- LJ CHARTED VALUES Sheet/. 

// ~J 
/ 0 2 r--..:;;;o·i:;OE'i:..._~ / Normal Crowned Section 

TWO TRAVEL LANES EACH 
DIRECTION WITH MEDIAN 

r Median 

Travel 
L<mo 

Travel 
L<mo 

THREE TRAVEL LANES EACH DIRECTION WITH MEDIAN 

Normal Crowned Section 

Normal Crowned Section 

Llne I - Max. Superelevatfon Rate (0.05 
Line 2. - Slope Of Parabola At Inside Edge Of Pavt. 
Line 3 - Positive Superelevatlon Rate Less Than 

Max. Slope Of Parabola. 
Llne 4 - Adverse Superelevotlon. 

Superelevatlon rates obtained from the chart or table on Sheet I are 
also applicable to a parabolic crown section. When this section is used, 
superelevation is established by rotating a tangent about the arc of the 
porabolfc crown untfl the desired slope Is attained (points A & B on 
sketch J. The normal parabolic crown will be maintained outside the limits 
of the plane thus formed. 

PARABOLIC SECTION 
THREE TRAVEL LANES EACH DIRECTION 

UNONIOEO FACIUTIES ON/OED FACIUTIES 

SUPERELEVATION TRANSITION SECTIONS 
FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 
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"' • .<:; 

~ ..., 

0 

Auxiliary Lane 

Normal Section 

"' ~1 
'- "' • • 

~ 
• .<:; 

~ :§ ~ 
.<:; .<:; ..., ..., ..., 

' D 
O·~ 
~ 

/ 
-+a~ c 

/ -- 8 -- -t-0~ -- --
A 

SECTION 0-A to 0-D 

TWO LANES EACH DIRECTION 

Normal Section 

Superelevoflon Transltlon "L" 
( Varles. See Note Below J 

0.8 L 0.2 L 

Tangent Curve 

PC or PT Of Curve 

Superelevoted Section 

Line G 

Lfne F 

Llne D 

Line B Theoretical Grade Line 

Li"ne A 

L 
0 

PROFILE 

Superelevation Transition "L" (Varies, See Note Below J 

0.8 L 0.2 L 

Tangent Curve 

Note: Runoff rate 11d 11 ls to be 
appUed to the outside 
edge of travel lane. 

PC or PT Of Curve 

rE 
Superelevated Section 

A __ ou_tsi<:f! .Idge outside Auxiliary Lane 

Line G (Outside Edge Of Travel Lane J 

_y~----

Line E 

Line D (Profile At f Const. J 

Line C 

LJNE DESCRIPTION 
A Inside Travel Lane 

8 Inside Lane Line 

c Inside Median Edge Pavement 
D ~ Construction 
E Outside Median Edge Pavement 
F Outside Lane Line 

G Outside Travel Lane 
Inside And outside Are Relative To Curve Cente1 

*d <Slope Ratio J 
30 MPH ,, 100 

40 MPH "125 
45-50 MPHe, ,, 150 

b.. I: 125 May Be Used For 45 MPH 
Under Restricted Conditions. 

Line B Theoretical Grade Line 

Profile Grade 
Refers To This 
Polnt 

SECTION 0-A to 0-E 

Auxiliary Lone 

Outside Edge 
Auxlllary Lane 

TWO LANES EACH DIRECTION 

Lo Lo 
PROFll£ 

WITH I/ED/AN AND NJXIUARY LANE 

Line A ( OUtslde Edge Of Travel Lane J 

Outside Edge Inside Auxiliary Lane 
-----+---

Lo 

Note: The sections and profiles shown are examples of supere/evafion transitions. Similar schemes should be used for roadways having other sections. 

EXAJIPLE SUPERELEVATION SECTIONS AND PROFILES 
FOR URBAN HIBHWAYS AND HIBll SPEED URBAN STREETS 
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BASE THICKNESS ANO OPTION CODES 
Base Options 

._ " ~ " i3 

I ~ 
OJ ~* 

~ 
Q 

" e 
~ -~ - "' GENERAL NOTES 

" 5- 0: <; & • 0: OJ " '1- 0: " OJ 
Q -.J ~ ._ l<) 

>:: 0 g: ~ "' OJ 

" 
-.J 

"" Co -.J " I. On new construction and complete reconstruction projects where an entirely 

"' ~ "" "' " ~ ~ «a « .; "' new base is to be buUf, the design engineer may speclfy Just the Base 
~8 Q fll § Cl.. " 0: ~ OJ e "' l<) 

~ 
Group and any of the unrestricted General Use Optional Bases shown ln that 

0: eo- " §- §- " " <; "" 0: 1l 0: " ~ ~ 
base group may be used. Note, however, that some thick granular bases ore 

-e .§ " 0: § ~ limited to widening which prevents their general use. e ~ " OJ ~ 
OJ (5 ~ ' 

"' .2 -.J 0 -.J OJ -.J ,_ 
OJ 

" ~ " Structural Number ! Per. in. J 
2. Where base optlons ore specified In the plans. only those optlons may be bid 

i3 i3 and used. 
OJ "' OJ 

( 0.18 JI ( 0.18) 
!0.30 & 3. The designer may requlre the use of a single base option, for instance Type 

!0.18) !0.18) !0.15) !0.30) 0.15) ! NA J B-12.5 In a high water condition. This will stfll be bid as Optlonol Bose. 

I 701 4" 4" 4" 4" 4111 t; 
4" 0511 0.65-0.75 2 

2 0.80-0.90 702 5" 5" 5" 5" 5.1.11 
2 

6.411 

3 0.95-1.05 703 5.1.11 
2 

5.1.11 
2 

5.1.11 
2 

5.1.11 
2 

5.1.11 
2 

t; 4" 

4 1.05-1.15 704 6" 6" 6" 6" 7.1.11 
2 t; 4" 

5 1.25-1.35 705 7" 7" 7" 7" 8.J." 2 
4111 

2 

6 1.35-1.50 706 8" 8" 8" 8" 9" 5" 

7 1.50-1.65 707 8.J." 2 8.J." 2 8.J." 2 8.J." 2 10" 5111 
2 * For gronular subbase. the construction of beth the subbcse and Type B-12.5 will be 

8 708 9.1.11 9.1.11 9.1.11 9.1.11 II" 5-j" 
paid for under the contract unit price for Optional Base. Granular subbases include 

1.65-1.75 2 2 2 2 Limerock. Cemented Coquina. Sheff Rock. Bonk Run Sheff and Groded Aggregote Base of 

9 709 10" 10" 10" 10" 12" 6" 4" 
LBR 100. The bcse thickness shown is Type B-12.5. Alf subbase thicknesses are 4 11

• 
1.75-1.85 

10 1.90-2.00 710 II" II" II" II" 0 13" 5.1.11 4.1.11 0 To be used for widening only. three feet or less. 
2 2 

II 2.05-2.15 711 12" 12" 12" 12" 0 14" 7" 5" t; Based on minimum practical thicknesses. 

12 2.20-2.30 712 12.1. 11 12.1. 11 12.1. 11 12.1. 11 7.1.11 5.1.11 D Restr1'cted to nonlimited access shoulder base construction. 
2 2 2 2 2 2 

13 2.35-2.45 713 "13-J" 013-j" 013-j" 013-j" 8" 6" 

14 2.45-2.55 714 
0 

14" 
0 

14" 
0

14" 0 14" 8.J." 2 
5.1.11 

2 

15 2.60-2.70 715 9" 7" 

BENERAL USE OPTIONAL BASE 91DJPS AND STRUCTURAL MJllBERS 
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BASE THICKNESS AND OPTION CODES 
Base Options 

.._ ~ 
~ ~ 

" ·.;; ·.;; ·.;; 
~ " Q. Q. Q. 

" 8 "' ~ ~ 8 " E -0 " "'~ "'~ " .E a ~ 
~.,, ~~ ~.,, 

:!:: '- -" -" -" " "' -0 s co '< co " co '< s a:: "·- <D .~ "·-"" "" "' .E -U) "'"' ~"' "'"' § a.. "a ...J "'~ ';' '- " - " -§ a:: § 
e,... 

~a: "a:: 
'-' co '-'" '-' co 

~a:: Q; :-:::~ ;::8 :-:::: ~ e -e e ·-"' tj tj~ ~~ oa_ 
~~ ~~ "' -i2 "' 

...J...J "'~ 

" ~ " Structural Number (Per. in. i 
l'l - l'l 

ro.12, !0.12) !0.10) !0.15) !0.15) !0.20, "' "' "' !0.12) 

I 0.60-0.75 701 5" 5" 7" 5" 5" 5" 4"* 

2 0.75-0.90 702 5111 
2 

5111 
2 al" 2 6-j" 5-j" 5111 

2 4" 

3 0.95-1.05 703 a" a" 9-j" a" 5111 
2 

5111 
2 5" 

4 1.05-1.15 704 9" 9" 10-j" 9" 7111 
2 7-j" 5-j" 

5 1.20-1.35 705 10" 10" 12" 10" al" 2 al" 2 6" 

6 1.30-1.45 706 II" II II II II 9" 7" 

7 1.45-1.60 707 12111 
2 

12111 
2 12111 

2 
10" 7111 

2 

a 1.65-1.75 708 II" al" 2 

Not Recommended For 20 Year Design 

I 

Accumulated 18 kip Equivalent Single 

I 
Axle ! ESAL i Loads Greater 

Than 1,000,000 

Nofe, 
These base materials may be used on FOOT projects when approved in 
writing by the District Materials Engineer and shown in the plans. 

* Based On Minimum Practical Thickness 
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LEGEND 

-0- Return Radfus Point 
Or Flare Palnf 

[) Buffer Areas 

F.B. LTne Frontage Boundary Line 

w Dri"veway Width /1-·1 
Frontage Frontage Frontage y Drt"vewoy Angle 

c Corner Clearance 

G Setback 

F.B. Line R/W R Outside Radius 

u lnslde Radius 

...... 0 Distance Between 

...... Connections 

F Flare 

For Addltlanal Information Refer To FOOT Rules Chapters 14-96 And 14-gr. 

SKETCH ILWSTRATING DEFINITIONS 

URBAN (CURB & GIJTTERJ RURAL 

1-2/J Tr/pa/Day 21-600 Trlpa/Otr/ 60/-4000 Tr/pa/~ 1-2/J Tr/pa/Day 21-600 Trlpa/Otr/ 60/-4000 Tr/pa/~ 
or or or or or or 

ELEMENT DESCRIPTION 1-5 Tr/pa/Hour 6-60 Tr/pa/Hour 61-400 Tr/pa/Hour 1-5 Tr/pa/Hour 6-60 Tr/pa/Hour 61-400 Tr/pa/Hour 

.!·Woy D 2·Way 0 2·Way 0 2·Way 0 

CONNECTION WIDTH w 12'Mln. 24' Min. 2:4' Min. 12.' Min. 24' Min. 24' Min. 
24'Uax. 36'Max. "'k 36'Max. "1:l 24'Max. 36'Max. * 36' Max. * 

FLARE (Drop Curb J F 10' Mln. IO'Mln. N/A N/A N/A N/A 

25' Min. 15'Min. 25' Min. 25' Min. 
RETURNS (Radius J R&U N/A " 50' Std. 25' Std. 50' Std. 50' Std. 

75' Max. 50' Max. 75' Max. (Or 3-Cenfered Curves) 

ANGIE OF DRIVE y ------- 60"-90" 60"-90" ------- 60°-90° 60°-90° 

DIVISIONAL ISLAND (Throat Median J ~ 4'-22' Wide 4'-22' Wide ~ 4'-22' Wide 4'-22' Wide 

SETBACK G 
12' Min., All categories. 
See General Note No. 5. 

ii Street or road intersection design, with possible auxiliary lanes and channelization, may be necessary. Intersection design, with possible auxiliary lanes and channelization, 
should be considered for connections with more than 4000 trips/days. 

D "2-Way" refers ta one "in" movement and one "out" movement i.e., not exclusive left or right turn lanes on the connection. * When more than 2 lanes In the turnout connection are required, the 36' max. width may be Increased ta relieve Interference between entering and exiting traffic which 
adversely affects traffic flow. These cases require documented site specific study and design. 

6. Small radii may be used in lieu of flares as approved by the Department. 

DESIGN NOTE: I-Way connections will be designed to effectively eliminate unpermitted movements. 

NOT INTENDED FOR FULL INTERSECT/ON DESIGN 

SUMMARY OF GEOMETRIC REQUIREMENTS FOR TURNOUTS 

GENERAL NOTES 

I. For definitions and descriptions of access connection "Categories" and access "Classifications" of 
hlghway segments. and for other detafled lnformatlon on access to the State Highway System. refer 
to FOOT Rule Chapter 14-96, "State Highway Connection Permits Admlnlstratlve Process" and Rule 
Chapter 14-gr, "State Highway System Access Management Classification System And Standards." 

2. For thls Index the term 'turnout' app/les ta that portion of driveways, roads or streets ad}olnlng the 
outer roadway. For this index the term 'connection' encompasses a driveway, street or road and 
their appurtenant islands, separators, transition tapers, auxiliary lanes, trave/way flares, drainage 
pipes and structures, crossovers, sldewalks, curb cvt ramps, signing, pavement marking, required 
slgnallzatlon, maintenance of traffic or other means of access ta or from controlled access faclllfles. 
The turnout requirements set forth in this index do not provide complete intersection design, 
construction or maintenance requirements. 

3. The locaflon, positioning, orientation, spacing and number of connections and median openings shall 
be in conformance with FOOT Rule Chapter 14-gr. 

4. On Department construction projects all driveways not shown on the plans are to be reconstructed at 
their existing location In conformance to these standards, or, In conformance to permits Issued during 
the construction project . 

5. Driveways shall have sufficient length and size for all vehicular queueing, stacking, maneuvering, 
standing and parking to be carried out completely beyond the right of way line. Except for 
vehicles stopping to enter the highway, the turnout areas and drives within the right of way shall 
be used only for moving vehicles enten"ng or leaving the hlghwoy. 

6. Connections with expected doily traffic over 4000 vpd are to be constructed as intersecting streets or 
roads. The design requirement of this index and that of the local government will be used to select 
appropriate connectlon widths, radii and lntersection design, subject to the approval of the Department. 

For connections with expected doily traffic fess than 4000 vpd, the Deportment will determine if 
drop curbs or radius returns ore required in accordance wi"th existing or planned connections. 
Where radius returns apply, the deslgn requirements of this lndex and that of the local government 
wlll be used to select opproprlate connection widths, radii and Intersection design, subject ta 
the approval of the Deportment. 

For connections that ore Intended to daffy accommodate either multl-unlt vehicles or slngle unlt 
vehicles exceeding 30' in length, returns with 50' radii ore to be used, unless otherwise called for 
in the plans or otherwise stipulated by permit. Where large numbers of multi-unit vehicles will use 
the connection, the connection width and radii ore to be increased and auxUlory lanes, tapers, lane 
flares, separators and/or Islands constructed, as determined by the Department to be necessary for 
safe turning movements. 

7. Any connection requiring or having a speclfled median openlng wi"th left turn storage and 
served dlrectly by that opening shall have radlal returns. 

8. Where a connection is intended to aUgn with a connection across the highway, the through lanes 
are to al!gn dlrectly with the correspondlng through lanes. 

9. For new connections and for connections on all new construction and reconstruction projects, 
pavement materials and thicknesses shall meet the requirements applicable to ei"ther that detailed 
for "Urban Flared Turnouts". or, that described ln "Table 515-1" for connections with radlal 
returns and/or auxiliary lanes. 

10. The responsibility for the cost of construction or alteration to an access connection shall be 
In accordance with FOOT Rule Chapter 14-96. 

DESIGN NOTES 

I. Prior to the adoption of FOOT Rules Chapters 14-96 and 14-gr, connections to the State Highway 
System were defined and permitted by Classes. Connections have been redflned by Categories 
under Rufe 14-961 and. the term "Closs" has been opp/led to hlghway segments of the State 
Highway System as defined under Rule 14-'31. 
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Driveway W ldth f W J ¢ 
r See Sheet I J 

Dr!Vewcry To Be Constructed As Colled For In __..-
The Plans Or As Directed By The Engineer <c 

" .. 
~ ~ 
!;? ~ 

' • ~ • ct 
i!l 
v 

" 

I 3' I ,. 

PLAN C 

R/W Line 

Driveway Pavement 
,,....--------- - f For Concrete Pavement Joint 

Patterns, See 'INSET' Rfght J 

Driveway W ldth ( W J ¢ 
(See Sheet I J 

Mv.wey To B• Co"8froofod A• Col/od F" In I 1----*--+-----cL-J 
Th• Pion• a, As o"""" By Th• EngTnm l 

------- Concrete Turnout------... 

i" Open Joints r;a ID' Ctrs.1 
Every 5th Joint shall be JN 

JOINT PATTERN WHEN CONCRETE ORNE CONSTRUCTED 

INSET 

TVRNOOT WITHOUT SIDEWALJC 

4N Cone. SWk. 

Back Of Sidewalk 

Drlvewcry Width r W J ¢ 
f See Sheet I J 

i" Open Joints r;a ID' Ctrs., 
Every 5th Joint s/KJll be JN 

Distance Be"lween Connections 'D'. See 'Sketch 
Jllustratlng Definitions' and General Note No. 3. 

4" Cone. SWk. 

Dr!Vewcry Width ( W J ¢ 
(See Sheet/J 

~ 
f 

Varies ~ 
f 3' Min. J 

~S!de Street R/W 

' ' 
3' CUrb Tronsltlon From Full To Zero Height At 
End Of All CUrb And Gutter Constroctfon Except 
Where Connectfng Exlstfng Curb And Gutter. £::.. 1 "''" To lodox No. 3/0 4N Cone. SWk. r- Public Sfdewalk Curb Ramp 

f Example Only J 

Back Of Sidewalk Full Heiglrf Curb Length Varies: 
2.' Min. Beyand Limits Of Public Sidewalk Curb Ramps - See Index No. J04. 
3' Min. Back Of Sidewalk Jn Absence Of Public Sidewalk CUrb Ramps. 

Utilrty Strip 
ID' Or Greater 

* 

M
l _ - 5u Cone. Drlvewcry And 

Q Sidewalk I 

i" Joint 
I 

J' 7' 

Drop CUrb (Width Varies J 

PLAN B 

7' 

TVRIOJT WITH SIDEWALJC ANO 
UTILJTY STRIP (/O'OR GREATERJ 

3' 
Varies f To SUit Dfstance 
Befween Connections 'D' J 

But Not Less Than 6' 

5' 

6' 

Radius Point 
4' 4' 6' 

Drop Curb (Width Varies J 

As Required For Connecting To Ex!stlng Curb. 6. 

r 
Sldestreet Edge Of Pavement Extension Line 
f Future Edge Of Pavement Where Aval/able 
In An Adopted FiVe Year Tronsportation Plan J, 

No Drop CUrb Allowed Within These Limits Except 
As Required For Public Sidewalk Curb Ramps Shown 
On Index No. 304.t:::.. 

k--------~ Corner Clearance r CJ. See Generol Note No. J. 

PLAN A 

TVRNOOT WITH SIDEWALJC ANO 
UTILJTY STRIP (LESS THAN to' J 

F-• Sl'ECIAL NOTES Riii IJRBAll Fl.NIED TIJRllOITS OES/llN NOTES Riii IJRBAll Fl.NIED TIJRllOITS 
All JN joints shall be oonstructed with preformed joint filler. 

* j" Open joints placed at equal ( 20' max. J Intervals for 
driveways over 20' wide. Joints In curb and gutter to 
match joints in driVewcrys. 

6. When connecting to sfdestreet curb and gutter sectfons, 
the no drop curb limits should extend back to the 
sidestreet radius point. Wt"fh or without curb and gutter, 
no driveway should encroach on the corner radius. 

¢ Driveways ( 6N concrete J shall be of a uniform width r W J 
to the rlglrf of way line. 

* 4' Uln., May be reduced to 3' Min. In restricted conditions 
when approved fJ'/ the Engineer. 

~ Alpha-numeric identification of a flared driveway type 
~ specifically oalled for in the plans, see sheets J and 4. 

URBAN 

I. Dn"veway 6" concrete pavement and drop curb shall meet the material 
and constrvctlan requirements of Sections 522 and 52.0 respectlvely 
of the FIXJT Standard Speclflcaffons. The driveway foundation shall 
meet the requirement of SUbarllcle 522-4. 

2.. For details of drop curb and public sidewalk curb romps refer to 
Indexes Nos. 300 and 304 respecffVely. 

3. Where turnouts are constrvcted within existing curb and gutter, the 
existing curb and gutter shall be removed either to the nearest joint 
beyand the flare point or to the extent that no rema!nfng section Is 
less than 5' long; and, drop curb constructed In aa:ordance with Notes 
Nos. land 2.. 

4. Cost for preformed Joint filler shall be included in the cast for the 
concrete pavement (concrete sidewalk, 6u thick J. 

5. For turnouts with radial returns see the requirements under the 
"summary Of Geometric Requirements For Turnouts", the "General 
NotesN, the details of "Rurol Turnout ConsfflJCltionH and the detail of 
"Limits Of Clearing & Grvbblng, stabllfzaf/on And Base At Intersections". 

FLARED TURNOOTS 

6. Deportment maintenance of pavement shall extend out to the riglrf of 
wcry or 2.' back of sldewal/I., whichever distance Is less. 

7. The maintenance and operation of hlglw«Jy llghflng, traffic signals, 
associated equipment, and other necessary devices shall be the 
responsibility of a public agency. 

8. All pavement markings on the State hlg/Mays, Including aoceleratfon 
and deceleroflon lane markings, and signing Installed for the operation 
of the State higlw«Jy shall be maintained fJ'/ the Deportment. 

9. All signing and marking Installed for the operation of the connection 
r such as stop bars and stop sfgns for the connection J shall be the 
responslblllty of the permlttee. 

ID. Turnouts will be paid for under the contract unit price for Concrete 
Sidewalk ( 5« Thick J, Sf. 

II. All sidewalk surfaces crossing driveways with a cross slope shuwn 
in this Index ta be 0.02. shall be 0.02. Maxif1Xlm. 

I. Dn"veways indicated as 'Adverse Applications' are those with 
slopes that can oause overhang drog for representat1"ve 
standard passenger vehicles under fully loaded conditio/161 or, 
those with slopes that can cause drivers who are leaving the 
f"OadiW1y to slow or pause ta the extent that trofflc demand 
volumes wlll be Impeded. 

Driveways Indicated as 'Uarglnal Appllcatfons' are those with 
slopes that can oause overhang drog for representative standard 
passenger vehicles under fully loaded oondltlons when the 
driveway Is located on the low side of fully super-elevated -·· Dn"veways indicated as 'General Applications' are those w1"fh 
slopes that can readily accommodate representative standard 
passenger vehicles and those that can acoomnKJdate 
representative standard trucks, vans, blses and recreational 
vehicles operoffng under normal crown and superelevaffon 
conditions. 

2008 FOOT Design Standards 
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2.. The standard flared driveways on this index may not accommodate 
vehicles with low beds, low undercarriage or low appendage features. 
Where such vehicles are design vehicles dn"veways are ta have site 
specific flare designs or Catogory lIIdes!gns. 

J. When specific flare type driveways are to be oonsfflJClted, the type 
shall be designated In the plans using the assigned alpha-numer!c 
designation. 
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10' 4' 6 

0.02 

q o.063 d 
@) [ 

9' 4' 6 

0.02 

q o.051 

CID [ 

8' 4' 6 

o.073 
0.02 

q QD [ 

7' 4' 6 

0.02 

q o.079 d 
Q:D [ 

6' 4'6 

0.02 
r----L): 0.088 d 

~ L____J_=====~====~~ 

5' 4' 6 

4' 4'1:::,,. 

I 3' I 
4' 6 

SIDEWALJC ADJACENT TO CURB 

(§) [ 

CiD [ 

~ [ 

~ [ 

<[!D [ 

I 

8' 5' Sidewalk 

10' 4'6 

0.02 0.02 

q 0.063 L 

7' 5' Sidewalk 

9' 4'6 

I 0.02. o.051 
0.02 

q t:: 

6' 5' Sidewalk 

8' 4'6 

I 0.02 o.073 
0.02 

q 

I 

q 

5' 

7' 

0.02 0.079 

4' 

I 
0.02 0.088 L 

J' 

t:: 

5' Sidewalk 

4'6 

0.02 
E 

5' Si"dewalk 

4'6 

0.02 

5' Sidewalk 

4' 6 

I 0.02 

q:=:::o.=099=-..:E:=.:=-~~~=-~ 

2' S' Sidewalk 

4'6 

0.02 ~!16 0.02 

0.02.lJl 14? 0.02. 

(fJ[) c!=[:-:::.:::~==~~ 
SIDEWALJC WffH UTILJTY STRIP ON 0.02 SlJJPE 

DRIVEWAY SECTIONS ON CURBED FACIUTIES WITH SIDEWA 

I 

10' 

0.04 -o.oa2 

@g) c:::::I 
9' 

10' 

0.04 - 0.080 

@) c:::::I 
8' 

10' 

0.04 - o.077 

~ c:::::I 
7' 

9' 

0.04 - 0.082 

~ c:::::I 

I 

6' 

8' 

0.04 0.086 

~[ q 

5' Sidewalk 

I 

E 

L 

5' Sidewalk 

4' 
I 0.02 
L 

5' Sidewalk 

4'6 

002 

5' Sidewalk 

4'6 

0.02 

5' Sidewalk 

4'6 

I 0.02 
'E 

0.02 

GENERAL* APPUCAT/ONS 

5' 5' Sidewalk 

I I 

7' 4'6 

0.02 

~[ 
4' 5' Sidewalk 

4'6 

0.04 I 
Q Q99 =--c 002 

3' 5' Si"dewalk 

4'6 

0.04 0.110 E 
0.02 

2' 5' Sldewa/k 

4'6 

0.02 

MARGINAL* APPUCAT/ONS ON WW 
SIDE OF FULLY SUPERELEVATED 
ROADWAY <REFER TO MODIFICATIONS 
ON SHEET 4J 

ADVERSE* APPUCAT/ONS (REFER 
TO MOO/FICA T/ONS ON SHEET 4 J 

* See 'DESIGN NOTES FOR URBAN FLARED TURNOUTS' On Sheet 2. 

6 May Be Reduced To 3' Min. In Restricted Conditions When Approved 
By The Englneer. Depth Less Thon 3' Allowable Only Under Findings 
Of Infeasibility. 

SIDEWALJC WffH UTILJTY STRIP ON 0.04 SlJJPE 
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Utility Strip 
( 0-4') 

______ I 

(See Sheet I J R/W or Easement 
- - - - - - - - - - - - - - - --~ - - - - - ' 

L ________ _ 

Curb 

PLAN 

MODIFICATIONS OF 'A111ERSE' AND 'MARGINAL' APPLJCAT/ONS 

B' 2' 

4'" 
I 

6
• 0.02 

<ID cc:=:::q:t=-::":'.o.08::8:::-:::_:=-_=-_=-_==-==----' 

7' 3' 

- -1.=FI ~=-..(O~.o~BB~:::!o~.0:2~::;:]~=====:J 
([De q 

6' 4'" 

6' 4'" 

-_L~l:_:.Q,QM.~~o~.0~2~:2::::=======:J q o.088 :J 
QI)[ 

I 

7' 
I 

2' 

: I 
5' 4'!>. 

0.02 I 

q -Q Q99 J 

I 

6' 3' 

: I 
5' 4'" 

o.099 o.02 
I 

q :J I 

SIDEWA/.JC ADJACENT TO CURS 

2' 3' 5' Sldewalk 

I ~· 0.02 

4'!>. 

([fD [[==qj=-::::'.0'::.0::88=-::'.E'..=_:.=_:.=_:.==~=-=---' 

2' 5' Sidewalk 3' 

--1.::i=l0~.0~2:::_:~1~6~,8~~0~.~02~;:::;r:::4:':":::::i q 70.08 

C[!D [ 
I' ' 

I I 5 ::dewalk : I 
4'!>. 

2' 5' Sidewalk 2' 

I 0.02 : 

5

• 099 0.62 

4'!>. 

I' 5' Sidewalk 3' 

5' 4'" 
0.02 I 

SIDEWA/.JC 'fl/TH UTILJTY STRIP ON OJJ2 SlJJPE 

MODIFICATIONS TO ADVERSE AND MARGINAL SECTIONS 

4' 5' Sidewalk 2' 

~ [[===q±I :_:o.:Q.1:_:::'.0:.0:90:7~::! ~==-==o-=.o_2'-"_'"'_~I =-=-=-"'-:'_"_~ 
I 3' ! 7' 

5' Sidewalk 3' 

4'" 
0.02 

0.04 0 OUT=s 

~ CC :::::q=±=::::·===::..=-;===~~ 

2' 5' Sidewalk 

5' Sidewalk 2' 

4'!>. 

2' 5' Sidewalk 3' 

I O.Q.1 0.0~4 _6~ - - - 0.02 : 

4'!>. 

<f:!!:> r-c ~q_,... --------

SIDEWA/.JC 'fl/TH UTILJTY STRIP ON OJH SlJJPE 

A/1</ERSE* AND MARGINAL* SECTIONS /IODIFIED 
TO ACHIEVE GENERAL* APPUCAT/ON 

A/1</ERSE* SECTIONS llODIF/ED TO 
ACHIEVE MARGINAL* APPUCAT/ON 

*See 'DESIGN NOTES FOR URBAN FLARED TURNOUTS' On Sheet 2. 

!:::.. May Be Reduced To 3' Min. In Restricted Condi"fions When Approved 
By The Engi"neer. Depth Less Than 3' Allowable Only Under Findi"ngs 
Of lnfeasi"bUity. 
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Typical Half Section For Low 
Volume/Residential Connections 

RIW Lfne _____ __, ___ _,_ 

Typical Half Section For 
Higher Volume Connections 

Width (See Sheet I J 

Point Of Connection As Shown On The Plans 
Or As Determined By The Engineer During 
Construction Dr As Stipulated By Permlt. IZI 

Drainage Pipe * 
TTTTsd.f~ 
R~Dffchqa 

Some As Opposite '1 

5' Pavement At Graded Connections 
In AaxJrdonce With Index No. 516 
Or As Shown In The Plans Or 
As stipulated By Permrt. 121 

Varies Varfes-Defermlned By Drive Width And Ang/ 

PLAN 

Sod Shoulder 

Varies 

Shoulder Line 

Edge Of Pavf. 

shoulder sad-see 1ndexM"'' 
* Is .. Opposito I f<'-t---~"~'~"'~"~'~'~"'~''~'~'~--f<-4--j 

~ s~~-~--:o-,.~,,-.. -.~p~,,-,~*;:-=->----~...: /~~.S:J'co: ~I *1 --
F.L.Rdwy.oitch" I ~=c FL-;;:, :::r::s 1 -

u I I u 

\_Mitered End Section 
Index No. ZlJ 

Mitered End Section/ 
(See Opposite J 

Vorfes-Defermfned By Slope Intercept 

LONGITUDINAL SECTION 
Roadway Shoulder, Turnout 
Taper Or Turnout Auxiliary Lanes) 

i Rdwy. ""''· I 
See Sheet 6 

Ex;sum; fff Proposod DnY•~-

<::::::mV _) -
Point Of Connection Ill I 

PROFILE ANO ENO VIEW 
Drainage pipe size and length shall be that shown on the plans. or as stipulated by permit, or, as determined by the Engineer 
during constructlon. The size shall be at feast that established by the FOOT Dlstrict, lvt not less than 15u diameter or equivalent. 
For minimum cover (l'ler drainage pipe see Index No. 205. Pipe arch or elliptloal pipe may be required ta obtain necessary caver. 
At minima/ caver applloatlons a modified pavement apron Is permitted. See 'PERMISSIBLE PAVEMENT MODIFICATION' Index No. l!T3. 
For spacing between adjacent pipe end treatments see Index No. l!T3. 

Stable material may be required for graded turnouts ta private property as directed by the Engineer In accordance with Section 
/02-6 of the Standard Specifications. 

1Z1 The 5' pavement at graded connections ls not required where there ls paved shoulder 4' or mare In width. The 5' pavement 
requirement may be wa1"ved for connections serving one or two homes or field entrances with less than 2.0 trips per day, 
or 5 trips per hour as approved by permit or by the Engineer, or when not Itemized In the plans. 

Paved turnouts are to be constructed for all paved connecting facllfties. The connectlng point wlll be determined by the Engineer. 

Paved turnouts are to be constructed for all business, commercial, industrial or high volume residential graded connecting facilities. 
The connecting point shall be 30' from edge of roadway pavement or of RIW llne, whichever Is less. 

Paved turnouts are to be constructed for all connecting faclllties over 4000 vehicles per day. The connecting point shall be 
at the RIW line. 

a See ttSUmmary Of Geometric Requirements For TurnoufsH chart for return radii lengths and supplemental Information. 

RURAL TURNOUT CONSTRUCT/ON 

r r Side Rd. Or st. 

I I 

~~ 
,+--~I~· CEodConst. 

Shoulder 
5' Min. For Private Connections 
6' Min. For Pub/Tc Roads i~ I 

Limits of Clearlng and Grubbing 

Base LTmlts: 

J. 

2. 

3. 

4. 

s. 

6. 

es °2 I 
Asp/alt Base To Edge Of Pavt. 

~·I 
All other Bases 4» outside Edge Of Pavf. 

Limits Of Stablflzatlon 
~a Alf Bases To Apron Of CUrb & Gutter 

And To Toe Of curb. 

I R/W LTne 

_ :_ -~lmlf of Stablllzatlon 

For All Bases 

WITHOUT CURB & GUTTER 1 WITH CURB & GUTTER 

_j ,-- < Projocl 
. --- - --- - --- - ---+--- - --- - --- - --

<> BH Or lrlafch Exist. Stabl/Tzlng ( B" Min. ) 

UM/TS OF CLEARING & GRUBBING, 
STABIUZING AND BASE AT INTERSECTIONS 

MATERIAL TYPES ANO THICKNESSES IN DRIVING 
AREAS FOR NRAL ANO URBAN CONNECTIONS 

Thickness (In. I © 

Course Materials ® ,,.,._,,_CJ> -.rt® 
Structural Asphaltio Concrete I" It" 

Bos es Opflanol Base r See Index No. 514) 0.8.G. I 0.8.G. 3 

© Mlnlmum thickness. 

® Alf materials shall be approved by the Department prior to being placed. 

'1l Connection strucfure other than traffic lanes. See Notes land 2. below. 

© Travel way flares ( bypa8s lanes J, auxiliary lanes serving more than a single connection, and all median cro.ssavenJ 
lncludlng their auxllfary lanes and/or trans If Ion tapers. See Notes I and 2 below. 

NOTES 
The pavement should be structurally adequate to meet the expected traffic loads and should not be less than that shown above, 
except as approved by the Department for graded connections. Other Department approved pavement equivalences may be used 
at the dlscreflon of the Englneer. For additional information see Index No. 514. 

Auxiliary lanes and their transition tapertJ shall be the 6ame structure as the abutting roadway pavement or any of the roodwaj 
structures ta/xJlated aOOve, whichever is thicker. 

If an asphalt base course Is used for a turnout, Its thickness may be Increased ta match the edge of roodway pavement 
In /leu of a separate structural oourse. 5u of Portland cement concrete wlll be acceptable In /leu of the asphalt base and 
structural courses. See Notes 4 and 5 below. 

A structural courtJe is required for flexible pavements when they are used for auxiliary lanes serving mare than a single 
connection. 

Connections paved with Portland cement concrete shall be Class I concrete at least 6H thick. The Department may require 
greater thickness when oalled for In the plans or stipulated by permit. Materlals and construction are ta conform with 
FOOT standard Speoffloatlons Sections 346, 350 and 522. 

The Department may require other pavement criteria where local conditions warrant. 

PAVEMENT STRUCTURE FOR TURNOOTS AND NJXIUARY LANES 
TABLE 515-1 

IJ1W VOUlllE 

"''""''"'" By Th• L,,.., ~ 
I 

JO' Fram Edge Of Roadway Pavement 
Or RIW Line, Whichever Is Less 

LEGEND 
D Graded Or Paved 

0 Required Paving 

lilliill] Limits Of Department Maintenance 

NOTES 

LNIGE 
COllllEllCIAL 

OR 
Fl/8UC W1AD 
OR STREET 

I. Auxiliary lane pavements and crassuver pavements shall be maintained by 
the Department. 

2. Department maintenance of turnout pavement shall extend out to 5' from 
edge of the travel way or limits of paved shoulders, and, extend to include 
auxlllary lanes. The remainder of any turnout paved area on the right of 
way shall be maintained by the uwner or his authorized agent. As a function 
of routinely reworking shoulders, the Department may grade and shape 
existing material on nonpaved areas beyond the roointained pavement. 

J. Control and roolntenance of drainage facllltles within the right of way sholl 
be solely the responslbillfy of the Deportment, unless spec/fled dffferently 
by Department permit. 

4. The maintenance and operation of hlgl'rtvay llghtlng, traffic signals, associated 
equipment, and other necessary devices shall be the responsibllffy of a publlc 
agency. 

5. All pavement markings on the State hlgb.vays, lncludlng acceleration and 
deceleration lane markinr;.s, and signing installed for the operation of the 
State highway shall be maintained IYj the Department. 

6. All signing and marking Installed for the operation of the connection r such 
as stop bartJ and stop signs for the connection J shall be the responsibility 
of the permfftee. 

UM/TS OF 
CONSTRUCT/ON AND MAINTENANCE 

FOR RURAL CONNECTIONS 
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Roadway Pavt. 

Roadway Shoulder, Turnout 
Taper Or Turnout Auxiliary 
Lane (Greatest Wldth J. 
See Sections Right For 
Roadway In Superelevation. 

5'Uin. L 

lla11//1#Jlll Grades 
Commercial· !OX~ 
Resldential "28% 

- I ........... _ I A 

OeflnltlOllB L 
G- Grade ( % J 
A- Algebraic Difference In Grades ( % J 
L - Transition ! See Tabulated Lengths h 

A s 14%- Transition Not Required 
A > 14% - Straight Or Rounded Transition Required 

-!-""' L 
~tlonl 

G6'.... 
Option 2~ 

llaxl/1#Jlll Grades 
Commer/cal" /0% ~ 

Resldential = 28% 

RURAL TURNWr PROFILES 

Drop Curb 

Roadway Pavt. Utflfty Strip Sidewalk 

0.02 

OeflnltlOllB 

L 

L 

lla1tl/1#Jlll Grades 
Commerclal=l0% IOiil 

Residential" 211% 

(Nom.) 

L 

L 

L 

L 

A 

A 
A 

A 

Existing Or 
Proposed Drive LENGTHS l L J l FT. J 

CRESTS SJSS 
A STRAIGHT ROONDEO STRAIGHT ROONDEO 

Desirable Minimum Desirable Mlnf1rXJm Desirable Minimum Desirable Minimum 
6-/3% 3 0 5 0 3 0 5 0 

14• 3 0 10 0 3 0 10 0 

15% 3 2.5 10 3 5 3 10 5 

16• 5 3 10 4 6 4 10 6 

17% 6 3.5 10 5 8 5 10 7 

18% 6 4 10 6 9 6 10 8 

19% 7 4.5 10 7 ff 7 12 9 

20% 8 5 ff 8 12 8 13 10 

21% 9 5.5 12 9 13 8.5 14 ff 

22% 10 6 13 10 14 9 16 12 

23% 10 6.5 14 10.5 14 9.5 16 12.5 

24• ff 7 15 ff 15 10 fl 13 

25% 12 7.5 15 ff.5 16 10.5 18 13.5 

26• 12 8 16 12 fl ff 18 14 

27% 13 8.5 fl 12.5 fl ff.5 19 14.5 

28% 14 9 fl 13 18 12 20 15 

29% NA NA 22 14 NA NA 21 fl 

30-31% NA NA 23 15 NA NA 22 18 

32-33% NA NA 24 16 NA NA 23 20 

34-36% NA NA 26 fl NA NA 25 21 

31-38% NA NA 27 18 NA NA 26 22 

39-4/% NA NA 29 19 NA NA 28 24 

42-43% NA NA 30 20 NA NA 29 25 

44-46% NA NA 32 21 NA NA 31 26 
41-48% NA NA 33 22 NA NA 32 27 

49-51% NA NA 34 23 NA NA 34 28 
52.-54% NA NA 36 24 NA NA 35 30 

55-56% NA NA 37 25 NA NA 36 31 

Rounded: Elther clrcu/ar, parabo/i"c or sp/i"ne curvature. The plans or the Englneer may 
specify a parllcular type of curvature. 

G
A
L-

Grade ( % J 
Algebraic Difference In Grades ( % J 
Transition ! See Tabulated Lengths h 

Commer lea I" 10% ~ 
Resldential" 28% 

Desirable: Desirable minimum lengths. } Greater lengths than minimum pnd desirable 
Minimum· Absolute minimum lengths are recommended '('here pract1ca/ for flatter 

· · and smoother profile. 

Existing Or 

""'~~"""""'"'T.J.~~.L:.!'~~~._!rive 

A s 14% - Transition Not Required 
A > 14% - Straight Or Rounded Transition Required 

URBAN TURN<JJT PROFILES 
~ When restoring or reconstructing existing commercial turnout connections on new 

construction and reconstruction projects, the maximum 10% commercial grade may be 
exceeded provided this does not create any adverse roadway operational or safety 
impacts. This shall be approved by the District Design Engineer and be supported by 
documented site specific findings. 

TURNOUT PROFILES 

A 

RECOMMENDED TURNWr PROFILE 
TRANSITION LENBTHS ( L J (FT. J 

STORJIWATER FIJJNOFF ANO PROFILE OPTION NOTES 

I. Turnouts shall neither cause water to flow on or across the roadway p<I'lement, nor cause water ponding or 
erosion wlthln the State right of way. On all rural turnouts the tronsltion ( L J nearest the roadway shall 
be sloped or crowned to direct storrrrwater runoff to the roadslde dltch. Inlets, flumes or other appropriate 
runoff control devices shall be constructed when runoff volumes are sufficient to cause erosion of the 
shoulder. Similar runoff control devices shall be constructed as necessary to properly direct and control 
the stormwater runoff on urban turnouts. 

2. The Option I profile ls Intended for locations where roadway, turnout taper and auxiliary lane stomrwater 
runoff volumes are relatively large. The Option 2 profile is intended for locations where runoff volumes 
are re/attvely small and/or where there ls no roadside dltch. 

2008 FOOT Design Standards 
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G2 Slopes 

rsee Rural Tumou~f 
Proff/e, Leff) 

a.03 Qo.J" 

O.o,e 
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f Existing Dn"ve --r--

For Drainage Pipe And Mitered End Section 
Requirements See Index No. 515. 

Existing Graded Connections To Be Paved In Accordance With Index No. 515. 
Existing Paved Connections To Be Paved With A Structural Course To The 
Limits Specified For "Rural Turnout Construction" Index No. 515, Unless 
Otherwise Coiled For In The Plans Or Directed By Engineer. 

Fn"ction Course 

Structural Course 

Leve/Ing Course 

Widening 

TURNWT 
CONSTRUCTION 

5' 
Slope To Be Same As 

Shoulder Slope 

I' Feathered FC 

SECTION AA WITH WIDENING 

A _J 
15' Varies- Determined By Drive Width & Skew 

TYPE I TVRllWT TYPE 1l TVRllWT 
Typical Half -Section 

Iii See "Summary Of Geometric Requirements For Turnouts" 
Index No. 515 For Return Radii Lengths. 

Edge Of Pavt. 

21' 

Typical Half-Section 
For Automobile Traffic For Truolc-Troller Traffic 

Friction Course 

Structural Course 

Leve/Ing Course 

SECTION AA 

AREAS FOR ONE 5' DEEP TVRllWT (SY J PAVEi/ENT STlllCTIJRE FOR 5' DEEP TllRNWTS 

Intersection 
Drive Normal Skewed Width 
(Ft. J Type I Type 11 Type I Type II 

12 2E 51 31 60 
14 27 52 33 61 
16 28 53 34 63 
18 29 54 35 64 
20 31 55 31 65 
22 32 56 38 51 
24 33 5T 39 68 
2E 34 58 40 69 
28 35 59 42 70 
30 36 61 43 72 
32 31 62 44 73 
34 38 63 46 74 
36 39 64 47 76 
38 41 65 48 77 
40 42 66 49 78 
42 43 51 51 79 
44 44 68 52 81 
46 45 69 53 82 
48 46 71 55 83 
50 47 72 56 85 
52 48 73 5T 86 
54 49 74 58 87 
56 51 75 60 88 
58 52 76 61 90 
60 53 77 62 91 

Course lloterfol llfnfllVm 
Thfclcness 

Structural Asphaltic Concrete I" 

Base Optional Base (See Index No. 514 J 0.8.G. I 

Notes: 

I. Turnout structural course to be the some material as roadway 
leveling or structure course. Structural course not required 
if asphalt base course and its thickness increased to match 
edge of roadway pavement. 

2. Any Department approved pavement structure equivalence may 
be used at the discretion of the Engineer. 

3. Additional structural strength may be required if heavy truck 
loads are anticipated. 

Friction Course 

Structural Course 

Leve/Ing Cours 

SECTION AA 
GENERAL NOTES 

I. Turnouts are to be constructed or resurfaced for low volume (single foml/y, 
duplex. farm, etc. J residential connections as directed by the Engineer. 

2.. Turnout construction is not required for low volume residential connections where 
roadway shoulders are paved. 

3. Connections outside the 5' limit are to be constructed as directed by the Engineer. 

4. The contract unit price for Turnout Construction Includes the cost for excavation and base. 

5. Payment for structural course is to be included in roadway resurfacing pay item. 

6. Payment for feathering friction course ls to be Included In the unit price for Asphaltlc 
Concrete Friciton Course placed on the roadway. Feathered areas will not be included 
in measured quantities. Feathering is not required for FC-5 friction course. 

2008 FOOT Design Standards 

TURNOUTS 
RESIJRFAC/NG PROJECTS 

TURNWT 
CONSTRUCTION 

5' 
Slope To Be Same As 

Shoulder Slope 

I' Feathered FC 

RESURFACING 
EXISTING 
TURNOOT 

5' 

I' Feathered FC 

---

Structural Course 

Structural Course 

Structural Course 
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See Index No. !1359 
For Ref/ectorized Stripe 

Edge Of Paved ShJ,_.drc,.=~(L _______ _ 

O' For Limited Access Highways, Including Romps 
1.5' For Other Highways With Shoulder Pavement 
4'0r Wider 

INSET A 

See Inset B Raised Rumble Strip Sets 

¢= 

==::> 

2fJO' 100' 100' 

See General Note No. 3 
~-"-"--~--

<:: Edge Of Traveled Woy 
¢= __ ~:-~trip Set 
==::> 

Edge Of Traveled Woy=::, 

I 
c • O' For Roadways With Paved Shoulders 
c • l.5'for Roadways Wlthout Paved Shoulders 

INSET C 
Note: Rumble strips may be required for one or more legs of the 

intersection (one leg shown for spacing information J. Rumble 
strips shall be constructed only on the legs ldentlfled ln the 
plans. See General Note No. I. 

Stop Bar 

2fJO' 125' 75' 500'** 
400' Alert/Reaction Zone Brokin Zone 

See General Note No. 3 
~--"-"--"'--

50' 

** May be decreased In urban areas with low operating speeds. 

PLAN 

INTERSECTIONS 

See Index No. !1359 
For Ref/ectorized Stripe 

Edge Of Traveled Woy Rumble Strip Set 

O' For Limited Access Highways, Including Romps 
1.5' For other Hlghways With Shoulder Pavement 
4'0r Wider 

Edge Of Traveled Woy 

INSET 8 

==::> 
==::> '-__Approach 

Slob 

____________ ,_~ 

100' 

-

- - - -

Raised Rumble Strip Sets --....__ 

/Shoulder P~ Edge Of Traveled Way~ 

u ' See Inset~ TI l TI ll TI 
-"=:-, 7 

200' 100' 100' 50' 50' 
- " " c '" 

See General Note No. 3 -

I~ <> ~ - " 
¢= 

A A ==::> ........_~Rroach 

TI bod Slob ---,, 

" .. / 

50' 100' 
•c 

PLAN• ONE-WAY PLAN • TWO-WAY 

l 
r 

STRUCTURES WITH l£SS THAN FUU. WIDTH SHOUWERS 

5' ( Typical J 

15' ( 4 Strips J 

Thermoplastic Rumble Strip ( Typical J * 
* Use multiple oppllcotions to achieve desired i" thickness 

Note: Shoulder thermoplastic rumble stn"p sets shall match edgeli"ne color. 
Intersection thermoplostlc rumble strip sets shall be whlte. 

THERMOPLASTIC SET 

2" 10" 2" 1nr 
5' ( 6 Strips J 

~ 
' ' I I 

Asphalt Rumble Strip ( Typical J7 
ASPHALT SET 

SECTION AA •FOR THERMOPLASTIC ANO ASPHALT RIJllBLE STRIP SETS 

GENERAL NOTES FOR 
RAISED RIJllBLE STRIPS 

I. Raised rumble strips shall be constructed on all paved shoulders approaching 
structures, where the structure shoulder width is less than the usable shoulder 
width of the approach roadway. Roi"sed rumble stn"ps ot intersections shall be 
constructed only when specified In the plans. 

2.. Raised rumble strips ore to be constructed in accordance with Section 546 
of the Specifications. 

3. When any portion of o curve falls within the limit of rumble strips shown 
in these details, additional rumble strlp sets spaced ot 200' centers shall 
be constructed throughout the remainder of the opproochlng curve. 

4. Raised rumble strips shall be paid for per set under the contract unit price for 
Rumble Strips Sets, PS. Such price and payment shall be full compensation for 
all work and moterlols required wlfhout adjustment due to width of pavement 
receiving the strips or length of strips. 
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Shoulder Line--------... Shoulder Pavement~ 
-------------~-------------------------------- ---------1 _!!U!!!PI!__ 5!!_1~ _________ _!__ho_!!!d_!!! !::!_n:_ ~ _____________ _ 
; ........................................................... ···~· ............................................................................... ::: 

Edge of Travel Lanes 

.

····;R~u~~!''!~;·~!·;irl~pi~~··!·~·~··~~~~:::::~=::::;'.'.'.'.~~~~~~~~~~~~ooj~R~E[;;~;i~~~~~~~~~~~~~~~~~~::::::~~~~~··~%~''~i~~~~~~~~~··~·:·:··~··~·~··~··~··~ ........ ........ ........ ~ ~~~~~~·· sho---;;ld---;,. Pav~e-;ri - - - - - --- ----- - - - - - - - - 5,;;;,d---;; Un~ - -S~l:r Pave:n----; -=- - -- ==--:==: ANCE RAMP -- -- -- --ShOu!der Pavement y· 
Note: EN1R -- ....- --
!01 Arrows ;nd;cote d;rect;on of travel _ _ _ _ ___ - - - - - -
and not the number of lanes nor width _ _ _ -
of median shoulder pavement. 

HALF PLAN 
UM/TED ACCESS FACIUTIES 

SHOIJWER GROUND-IN RUMBLE STRIP PLACEMENT 

ISOMETRIC - TRANSVERSE CUT ISOMETRIC - LONGITUDINAL CUT 

5' Skip• I , 
' 
I 

7' 
c. 8 Cuts (12" c to cJ\ 

I , 5' Skfp • I , 

i i 
7' • I ,5' Ski"p'lr

' 
I 

DDDDDDDD DDDDDDDD 
SKIP ARRAY 

Continuous Cuts ( 12" c to c J 

DDDDDDDDDDDDDDDD 
CONTINUOUS ARRAY 

ARRAYS 

GENERAL NOTES FOR 
SHOOLDER GROUND-IN RtJIJBLE STRIPS 

I. Ground-in rumble strips shall be constructed on limited access facUities. 

2. The skip array is the standard array. The continuous array shall be 
constructed in advance of bridge ends for a di"stance of 1000', or 
back to the gore recovery area for mafnllne Interchange brfdges1 
and constructed at other specific locations as called for In the plans. 

3. Ground-in rumble strips are to be constructed in (JOO()rdance 
with Section 546 of the Specifications. 

4. When friction course extends more than B" beyond the edge of the 
travel lane, the extended friction course shall be bladed off back. 
to the 8 11 line, prior to rumble strip grindi"ng. 

1 

,7" ( ±J" J.
1 

Shoulder Pavement Structural Course __ !Tl£ See General Note No. 4 
1 

,7" r ±-J." J• 
1 

Shoulder Pavement Structural Course 
See General Note No. 4 

5. Both arrays shall be paid for under the contract unit price for Rumble 
Strips (Ground-In J, PM. Such price and payment shall be full compensation 
for all work and materials required. 

DE5/GN NOTE 
j" Mfn., i" ::.:r--- j" Min., 'B" 

SECTION CC SECTION DD 

TRANSVERSE CUT LONGITUDINAL CUT 

l.DCAT/ON ALDNG SHOIJWER (FLEXIBLE PAVEMENT J 

SHOULDER GROUND-IN RUMBLE STRIPS 

I. The rumble strips described on this sheet are intended for use on flexible 
pavement shoulders. When constructing ground-in rumble strips on existing 
ri"gid (concrete J shoulders, no rumble stn"ps shall be located closer than 6" 
from any pavement joint. When specifying ground-In rumble strips on 
existing rigid shoulders their location and array shall be detailed in the plans. 

2. Other methods and types of applications shall not be used unless approved in 
writing by the State Roadway Design Engfneer. Approval wfll be considered 
only with sufficient documented justlflcatlon for devlatlon from this standard. 
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Lones 

Shoulder 12'-0" 12'-0" Shoulder 

I 
See INSET A 

Ground-Jn Rumble 
Strips For Flexible Pavement 

NTS 

RIGID PAVEMENT WITH FLEXIBLE PAVEMENT SHOULDER 

Lones 

Shoulder 12'-0" 12'-0" Shoulder 

I 
See INSET A 

T ypicol Shoulder 
Ground-Jn Rumble Strip Placement 

NTS 

RIGID PAVEMENT WITH RIGID PAVEMENT SHOULDER ISOMETRIC - LONGITUDINAL CUT <RIGID PAVEMENTJ 

INSET A 
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Edge of paved shoulder 
or face of curb 

7'-3 11 Min. offset 

ESTIMATED QUANTITIES FOR WALL 

PER LINEAR FOOT OF WALL Wff P 
HEIGHT CLASS I CONCRETE !CYJ REI NF. HOLES 

1:6 <Slopes s 1:1!/;: 

Slopes :::; 1:6 

See Genera! 
Note 4----.!. 

1'-0" Min. to SHW 
(Except for slopes 
steeper than 1:2 
with wall heights ) 3 1

, 

then 2'-0" Min.) 

J'-0" 

6 1-6 11 Min. offset 

("ii 

Live Load Limit~ 

Slopes up 
to Max. 1 :lf/2 

SCHEME 1 
(No Traffic Loading Effects) 

1.-1Y:, < Slopes <; 1'1 3 1-6 11 Min. Offset 

1.-5 ( Slopes <; 3 1-6 11 s Offset < 7 1-3 11 

Slopes <; 1.-5 3'-6" :::; Offset < 6 1-6 11 

Live Load Limit 

See Genera! 

!FT.J 

1' 

2' 

3' 

4' 

5' 

STffL & DRAIN 
SCHEME SCHEME SCHEME 

!LB.J 1 2 3 

0.08 0.11 !0.20*) 0.03 3 (4*! 

0.14 0.20 (0.32;fc) 0.09 4 (5$) 

0.22 0.32 !0.47#) 0.29 5 (6$) 

0.32 0.47 !0.65¥) 0.43 6 (7#) 

0.43 0.65 W.85%) 0.60 7 (8%) 

ESTIMATED QUANTITIES NOTES.-

For Scheme 3 Junction Slob and Traffic 
Roiling see the referenced Design 
Standards for estimated quantities. 

* For 2 1-0 11 Toe Depth in Scheme 2. 

Edge of paved shoulder 
or face of curb 

Soil Reinforcement 

REQD. 

No 

No 

Yes 

Yes 

Yes 

Note 4-----
~ 

--- when required 

--------

-------------
Slopes up 
to Mox. 1 :1 

(See Plans) 

(f Y2' 
!Typ.) 

V-Groove 

"b ' " °' ~ 0 
0 

Bars B 
!Typ.! 

(j 6-
:~ " ~ 

'*:-~? 
I II 

II II 
11 II 
LI LI 

n n 
II II 

DESIGN NOTES 
1. Gravity wall design is based on the following soi! criteria 

which covers the majority of soi! types found in Florida: 
Classification = Cohesion!ess (Fine Sand) 
Friction Angle = 30 Degrees 
Moist Unit Weight of Backfill= 120 !bs./cu. ft. 
Presumptive Allowable Bearing Pressure: 

= 2,500 psf for slopes equal to or flatter than 1:1!/;: 
= 3,300 psf for slopes steeper than l:lf/2. 

Corrected SPT Blow Count for foundation = 35 blows/ft. 
(average value within the range of depth from the 
base of wall to 2. 0 x base width be!o w wall). 

Mox. Seasonal High Water Table (SHWTJ is one (]) foot below 
the horizon to! ground surface at the toe of the wall, except 
as noted. 

2. In cases where the Designer considers the soil at the specific 
site location to be of lesser strength, an analysis is required 
to verify that sliding, bearing, overturning and stability 
requirements ore satisfied. 

3. Overall stability of the wall shall be analyzed when the 
slope exceeds 1:2 (vert. : horiz.J or the seasona! high 
(SHWJ is less than 2 ft. below the ground surface. 

backfill 
water 

4. Stability of the slope above the top of the gravity wall 
shall be analyzed for slopes steeper than 1 :2 (vert. : horiz.J 
with a minimum Factor of Safety = 1.3. 

GENERAL NOTES 
1. Gravity walls constructed as extensions of reinforced 

concrete retaining walls, except walls of proprietary 
designs, shall have the same face texture and finish 
as the reinforced concrete retaining wall. 

2. Concrete for Gravity Woll shall be Class I (Nonstructural) 
per Section 347. Concrete for Scheme 3 Junction Slab and 
Traffic Railing shall be Class JI per Section 346, un!ess 
otherwise specified in the plans. 

3. Reinforcing stee! shall be ASTM A615, Grade 40 or 60 
provided at the max. spacings shown. ASTM A185 Smooth or 
ASTM A497 Deformed Welded Wire Fabric (WWFJ may be 
substituted on an equal area basis. Do not increase bar/wire 
spacing for Grade 60 reinforcing steel or WWF. 

4. When required, for adjunct guiderai! or pedestrian/bicycle 
railings see the plans, Index No. 850, 860 or 870 as 
appropriate. For adjunct Type B fence see Index No. 802. 

5. Joint sea( to be two !ayers of 30# smooth roofing paper 
or Type D-5 geotexti!e fabric in accordance with Index 
No. 199. Mop a!! contact surfaces of concrete and roofing 
paper or geotexti!e fabric with cut-back asphalt. Stop 
roofing paper or geotextile fabric 6 11 below top of wa!!J. 

6. Provide a continuous l'xl' clean grave/or crushed rock 
drain for wall heights 3 ft. and higher. Wrap drainage layer 
as shown, with Type D-3 geotexti!e fabric in accordance 
with Index No. 199. Provide 8 11x8 11 galvanized mesh with 
Y4 11 openings, at the inside end of the PVC Drain Pipe. 
Provide 2 11 !/J PVC Drain Pipe (Sch. 40) at 10 ft. max. 
spacing (When Drainage Layer required). Locate minimum 

5. For Scheme 1 or Scheme 2, when a roadside barrier is required 2'-0" clear of wall joints. 
above the wall (guardrail, barrier wall, etc.J the deflection space 7. Cost of reinforcing steel, face texture, finish, joint sea!, drain 
required for the barrier must be considered. Locate the barrier so pipes, drainage layer, galvanized mesh and geotexti!e fabric 
that there is no conflict between guardrail posts or barrier footing to be included in the Contract Unit Price for Class I Concrete 
and the gravity wall or soil reinforcement. This may result in an (Retaining Waifs) CY. Cost of concrete for Junction Slab in 
offset greater than the minimum offset for the live load limit. Scheme 3, to be included in Contract Unit Price for Class II 

8" 

M 
I I 

74 11 Chamfer 

Joint Seal 

Concrete (Retaining Walls), CY. Adjunct traffic railings, 
pedestrian/bicycle railings or fences to be paid for 
separately. 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

A 4 As Reqd. 

B 4 As Reqd. 

Ul !Mod.! 6 3'-5" 

Q 
~ 

II II 

l~-tlFlF=~ \----+--£!'- ..JL, Bars A !Typ.! 
~ 1--,r 

BAR BENDING DIAGRAM 

1'-0 11 For Slopes s l:lf/2 
2'-0" For Slopes > J.-JY:, SCHEME 2 

<With Traffic Loading or Slopes > J:JY,,J 

1'-0" Min. to SHW 
for Wal! Heights 2'-0 11 

2 1-0 11 Min. to SHW 
for Wal! Height) 2 1-0 11 

Top of 
Coping 

"' _, 

Traffic Roiling (index No. 
32 11 F-Shape shown, see 
for Traffic Rai!ing type) 

420, 
Plans 

Junction Slob (See 
Index No. 5300, 
Sheet 6! 

Modified Bar 6Ul (See 
Bending Diagram, 
substitute for Bar 6Ul 

Index No. 5300) 

9 

\]12 ._ _____ .. 
1'-0" For Wal/Height cs: 2 1-0 11 

2 1-0" For Wa!! Height) 2'-0" SCHEME 3 
(With Traffic Railing) 

%'\ OJ 
:;} 

""°" ~in " -a tJ _I 
~"' 

11811 II 

-~ cn~ 

.s -+---+--c;I- ..J !... 1--,r 
0 -.., 
"" ' D °' ~ ~ ± 

~ 

One layer of 30# 
Smooth Roofing 
Paper (Typ.) 

II II 
!/," 3%" 

n 
II 
II 

II II 
,J.I_ ..JL, 
lr-ir 

Varies 

KEYWAY & WALL JOINT DETAIL 
<TOP VIEWJ 

---ih\-~Drainage Layer 
And PVC Drain 
(See Note 6J 

Prepare Foundation Per 
Spec. 455 (Spread Footings) 

TYPICAL SECTION 

2008 FOOT Design Standards 

GRAVITY WALL 

Scheme 3 
Scheme 1 & 2 

Wal/Joint spacing - 4 11 

(29 1-8 11 Max.J 

BAR A 

2'-5 11 

BAR 6Ul 
(Modified) 

NOTES.- BAR B 

1. All bar dimensions are out to out. 
2. Lap splices for Bors A must be a 

minimum of l'-6 11
• 
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#4 Bars I§ 12 " ctrs. 
(2" Min. Cover) 

5' - 0" Min. 

length of Intermedia te landing 

ELEVATION 

R 

1'- 0" 

Yz " Max. 

;/< ;/< Tread 
11" Min. 
16" Mox. 

Ye" Pitch 

JYz" Max. 

1" Min. 

Pedestrian Railing 
(Picket Roiling shown, 

Len th 

1'- 0" 
Min. 

Exp . Jt. 

of Landin 5 '- 0" Min. 
Top Landing 

f4 " Chamfer 

Max Landing Slope = 2/. 
Max Landing Cross - Slope 2/ 

# 3 Bars el 12" Ctrs. 

#3 Bar Each Nosing U1/4" Cover) 
Cheekwoli l 1· 5 '-0" Guidero1/ ·1 ICheekwoll 

#4 Bors @ 12" Ctrs. (2" Min. Cover) 

NOTE: Provide a maximum of 12 risers between landings. 

# 3 Bars @ 12" Ctrs . 

Bar Each Nosing <J!/,; " Cover) 

#4 Bors © 12" ctrs . (2" Min. Cover) 

Cheek wall Extension , 

--~~~~~~~~~~~~r~~~~~~~~~~~~ 

/4" Chamfer 
<Typ.J 

2" 

#3 Bars 

#4 Bors SECTION A-A 

cover) 

Min. cover 
<Typ.J 

Align Rat/1ngs~ /Pedestrian Railing <Typ.J 

/ ,,.-- Cheek wall 
9" 5 '- 3" Picke t Roiling 9" 

lt-o~ 
Min. ' 

6'- 0" 

Bars l!l 12 " ctr s. 
Min. Cover) 

Bottom landing 

Mox Landing Slope = 2/ 
Mox Landing Cross - Slape 2/. 

NOTES: 
1. Do not use this Index for suspended (structuro/J s teps 

or stairways. 
2. Construct s teps in accordance with Section 522 of the 

FOOT Standard Specifications. 
3. Concrete : Class I , Specification 347. 
4. Reinforcing Steef: Grode 60, ASTM A615. 
5 . Tread Finish : Broom finish parallel to steps unless 

otherwise shown 1n Plans. 
6. Pedestrian Roiling : See Index Nos . 850, 860, 870, 880 or 

Project Specific Design. 
7. Cost of concrete steps, landings and cheekwolls shall be pai d for 

under the contract unit price for Class I Concrete (Miscellaneous), CY. 
Cost of r einforcing steel shall be paid for under the contract unit price 
for Reinforcing Steel <Miscellaneous), LB. 

: : : : : :: :: :: : : ~::::": :~: :: :: :: : : : :: :: :: : : : : : : : : : : : : :: _: :/: :: :: :: : : : : : :: :: :: : : : :: :: :: : 
Handrail <Typ.J ,:::::: 

\_ landing\ 

Yz" Expansion Joint 
(Premoulded Joint Filler J-

" -- -- --- -- - - -- - -~ -- -- --- -- -- -- --- -- ---- -- --

'1 

['-..___Steps ---..,_ 

I\ 

-------- ------- ------- ------- ------- -

'-- Cheek wall 

PLAN AT JUNCTION OF STEPS & LANDING 
(Bottom Landing shown, Top Landing similar) 

Cheek wall 5'- 0" Guidero1/ 

#4 Bars 

7" 

SECTION B-B 

6'-9 " Picket Roiling 
6 '- 6" Guiderail 

2" 

#4 Bars 

7" 

SECTION C-C 

2008 FOOT Design Standards 

CONCRETE STEPS 

9" 

9" 

Cheek wall 

a 
_I 

2" Min. cover 
<Typ.J 

a 
I 

2/i Min. cover 
<Typ .J 
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PCC Pavement Or Flexible Pavement 

4' Shoulder Pavement Shoulder Line ~ 

DETAIL A 

TWO THRIJ LANES 

--
IO'Shoulder Povem;;;-- --- - ~ --- --- --- --- ___ _ 

Shoulder Line 

,,-Base~ L 
2 

Limits Of Pay For Mainline Thickness 

' 
L 
2 CBase~ 

Limits Of Pay For Romp Thickness 

FLEXIBLE PAVEMENT THICKNESS TRANSITION 

DETAIL B 

THREE APPROACH LANES - TWO THRIJ LANES 

EXIT TERMINALS 

SINGLE - LANE RAMPS 

Flexible 
Pavement Thickness Tronsitlon 

L '"100' (See Detail Below J 

Shoulder Line \ 2' Shoulder Povemen 

- - L____ - --"'L 

~~~ 

4' Shoulder Pavement 

Width Corresponds To Cose II 
Traffic Condition 118 11 

3.51 
I Romp Width Cose I , 1 

Traffic Condition "C" I 2' ' 1.5' 1 ' 4' 
·~ Shoulder Line -------------= 
Width Corresponds To Cose II 
Traffic Condition 118 11 

Romp Width Cose I 4' Shoulder Pavement 

f===1~G;~~;:::;:::;--.=--=l=--PP~J~~di--'o~.oo~·~I.__ 
I 

Slope Varie lsh/d I -;·.\C';:lder Gutter 

Traffic Condition "C" , Romp , , (See Gen. Note No. 4) 

Flexible 
Pavement Thlckness Tronslflon 

Le JOO' (See Detail Left) 

INSET 

Ramp Width Cose I 
Traffic Condition "C" 

2' Shoulder Pavement 
~ _f ~hou/der Line 

~l''f=~=========F==;='=C:=;;_ Edge Of Travel Lane 

~ 3__ ~ '1- Pavement Type Some As Romp Pavt. 

- --:-i--
Romp Width Cose I 
Traffic Condition "C" 

-~I 
Edge Of Berm 

Width Corresponds To Case II 
Traffic Condition 118 11 

INSET 

Shoulder Gutter (See General Note No. 4 J 

2008 FOOT Design Standards 
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10' ShoUfder Pavement 

NOTE: For General Notes See Sheet No. 2 
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1200' Toper 

PCC Pavement Or Flexible Pavement 
4' Shoulder Pavement Shoulder Line I ~ 4' Shoulder Pavement 

___________ __£ ________ ~----

-- -- == -- ----y - --!2 LANES! 
24' 1:50 To er 12' 

--~ 
- -- -- ---;houlder Line 7 10' Shoulder Pavement 10' Shoulder Pavement -- \"'----~ ~ 

2' Shoulder Povemen -----1= =---- -----
ShoU/der ~~ _,, 

a.. 

"' 
~ Ramp ~ =t:::==-----~~~~~~<~~~,,~'/!!,~~~;'f~~------~S~o~d~T~h~;s~A~re~o~F~ro~m~E~d;ge~D~f~S;h<Ju~l;d~er~P~ov~t;.;T~o~Diilr>~h~B~o:tt_om _____ ---1 ~ I - \i" ··on 

snouJder ,Ls~outder pavemen I t Thickness rranstf1 
4 

Width Cf·~~ 11
C

11 

/eXible pavemen Detail Be/OW) \z;: See Inset Below For Shoulders Wfth Gutter\ 
RCl,f10 condi 1 case If L ~!DO' < see - -
rr espond 10 B u 

Width cot~ndition 
rrafflo 

2' Shoulder Pavement 

Edge Of Berm 

Shoulder Gutter (See 
General Note No. 4 J 

<oj__ __ shoulder Line~ 

INSET 

___ __ ~ __!_Shoulder Pavement Shoulder Line~ __ 

<i; 
.,-; 
~ w·th case I ucu 

1 11 d"tfon Ra~fiO con i case JI 
fru• d TO espon 11 611 

width corr dJdtiOn 
rroffic con 

2' Shoulder Pavement 

h 
Shoulder Line ~ -- --- -
-ld~e .. un;7 
ShoU ' 4' Shoulder Pavemen 

Ramp Width Case I Traffic Condition ucu 

Width Corresponds To Case HTraffic Condition 11au 

INSET 

DETAIL C 

TAPER-TYPE ENTRANCE 

Surface ~ 

' 
fBose:J 

Llmits Of Pay For Ramp Thlckness Limits Of Pay For Mainline Thickness 

FLEXIBLE PAVEMENT THICKNESS TRANSITION 

PCC Pavement Or Flexible Pavement 

ShoUider Gutter (See 
General Note No. 4 J 

6' 

Shoulder Transltlon 

Pavement Type Some As Ramp Pavement 

PCC Pavement Or Flexible Pavement 

\see Inset Below For Shoulders Without Gutter\ 

-~ 
§ 
f... a.. 

10' 

j 3 LANES I 

lo ;. 
B' Shoulder Pavement r<) 

DETAIL D 

PARALLEL-TYPE ENTRANCE 

ENTRANCE TERMINALS 

SINGLE-LANE RAMPS 

GENERAL NOTES 

I. Taper-Type exit and entrance terminals as detalled shall not be used on 
ramps for which a speed of 50 MPH or greater cannot be maintained. For 
such ramps, parallel deceleration and acceleration lanes shall be used in 
place of tapers with lengths set occordlng to AASHTO. 

2. (a. J PCC Pavement Projects: 
Where shoulder pavement adjacent to shoulder gutter is less than 
6' wide. It shall be Identical to the adjacent roadway pavement 
beginning with the tranverse joint nearest the point of 6' width. 

( b. J Flexible Pavement Projects: 
Where shoulder pavement used in conjunction with shoulder gutter is 
less than 6' unlform width, ft shall be !dent/cal to the adjacent 
roadway pavement. 

3. For concrete pavement jolnt detaUs and layouts at entrance and exit 
ramp terminals see Index No. 305. 

4. Shoulder gutter applications wUI be determined by drainage design. 
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PCC Pavement Or Flexible Pavement 

AUXILIARY LANE 

... ... ... 
10' Shoulder Pavement 

1500' Min. AuxUiary lnne 
With 300' Taper 

10' Shoulder Pavement 

!J LANES! 

Shoulder Line ~ Shoulder Line 
- - - - -- -".__ - - - - - - - - - - - - - - - - - _--::::,.__ - - - -

10' Shoulder Pavement 

Shoulder---:;;;;;~ 

THREE THRIJ LANES 

4• :f 

Pee Pavement Or Flexible Pavement--

350' 

Sod This Area From Edge Of Shoulder Pavt. 

-- --

To Ditch Bottom 

APPROACH AIJXIUARY LANE 

EXIT TERMINALS 

10' Interstate ~ ll:: 
-18' N:lntersta--;:- I ~ 

Pave Flexible " 

TWO-LANE RAMPS 

360' 

------- 4' Shoulder Pavement 

I! Ramp -----I.la)(. D --------------- -..... 
e ree eurve,.8• ~ ~ L ~~~ 15 ..... ------

A Should~!~ ~I Cv ~~ 
8' Shoulder Pavement - Non-Interstate 
10' Shoulder Pavement - Interstate 

8' Shoulder Povt ,·" 24' ~ 3.5' 4' 
Ramp v 

I ~ 2' I 1.5' 

Slope Varies 
I 0.06 

Fl I 
"----- Shoulder Gutter 

(See General Note No. 4 J 

SECTION WHEN SHWLDER GUTTER USED 

SECTKJN AA 
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-+So! Thru Lane -+ So! Thru Lane 

-+So! Thru Lane -+ So! Thru Lane 

< 
-+So! "' "'-15. Speed Change Lane -+ So! Speed Change Lane 

" '" 
Taper ::i--------

~I Shoulder Pavement 
Shoulder Pavement 

-~r-7 
Shoulder Line 

Taper 

Shoulder Pavement 
Same As Ramp Pavement 

Shoulder Pavement 
Same As Ramp Pavement 

ACCEL£RA TION LANE WITH SHOULDER GUTTER ACCELERATION LANE WITHOUT SHOULDER GUTTER 

-+ Thru Lane Thru Lane So! -+ 
-+ Thru Lane ~ Thru Lane So! -+ 
-+ Speed Change Lane So! Speed Change Lane So! -+ 

Taper Taper 

Shoulder Pavement Shoulder Pavement 

Shoulder Pavement 
Same As Ramp Pavement 

Shoulder Pavement 
Same As Ramp Pavement 

DECELERATION LANE WITH SHOULDER GUTTER DECELERATION LANE WITHOUT SHOULDER GUTTER 

SHOULDER TREATMENT 

AT SPEED CHANGE LANES AT FREEWAY RAMP TERMINALS 

FREEWAY RAMP TERMINALS 

1--~~~~~~~~-2_o_OB~FD_O_T_D_e_sig~n_S_m_n_da_ro_s~~~~~~~~----1 ~on Sheet No. 
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0 

® 

,, 
0 

11, 

\ 
• 
"' 7¥ 

-------- ::::---
*380'( 35-50 mph) 
*500'(30-50 mph) 

1'25 

250' 

Standard cross road entrance terminals. To be used when roadway allgnment Is tangent and no bridges 
are located within the merging lane • 

----- ::::----
*380'( 35-50 mph/ 
*sao'r 30-50 mph) 

, , 25 

250' 

Parallel cross road entrance terminals. Recommended when a bridge is located within the merging lane, 
turnlng roadway speed ls less than 60% of thru roadway speed or for the combinati"ons of hon"zontol 
aflgnment shown elsewhere on this sheet. 

UNS/GNAUZED 
ENTRANCES 

Standard cross rood exit terminal. To be used when roadway alignment is tangent. 

I .JS 

/BO' 

_____ -+ __ _ 
~ 

*oecel. Dist. From 2001 AASHTO Exhibit I0-73 
285'(50-35) 
3151 (50-30) 

Parallel cross rood exit terminals. Recommended when exit is partially hidden aver the crest 
of vertical curve or when turning roadway speed is less than 60% of the thru roadway speed, 
or for the combinations of hori"zontal aUgnment shown elsewhere on this sheet. 

FOOTNOTES: 

UNS/GNAUZED 
EXITS 

W Normal shoulder pavement wi"dfh. 

* Adjust for grades if greater than 2% (See Exhibit 10-71, AASHTO J. 

RAMP TERMINALS 

50' 

For Median Widths Greater Thon 22' 
Curb Is To Be Used Only As Requlred 
For Channelization Of Traffic 

See Index No. 301 For Deceleratlon Length ( L J Queue Len th 

S/GNAUZED OR UNS/GNAUZED 

LEFT TURN CONTROL 

~ ~ ~-=-:~::::::::::::---------------------==-=-=- - -
___ -+.:;::::::::::=::::~=::=-::..:-==--=-=-==-~::~::..:-==~=-=-==-=-=-=~-===~ 

Tangent 

-+ _______ -+ _____ _ 

UNS/GNAUZED 
ENTRANCES 

-+ 

NOTE: Ramp terminals on curves should be avoided when possible. 

RAMP TERMINALS ON CURVES 

CROSSROAD TERMINALS 
2008 FOOT Design Standards 
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L d See Sheet 2 

I 

Auxiliary Lane Or Turn LDne-See Index No. 301.

1 

Vories I Ta 

Varies 
Queue Length 

4-LANE WITH TWO-WAY LEFT-TURN LANES 

J 

I 

~~:=~=:;;;;;;;~E)!•=•os.:ss:"s..::ss:-ss;::ss;:ss:..s;;:\O:~S;;,:b-~;::s:::5"'11 ~~~~~~~~===~~L===:::;~L- ~ //&-
= - I- I : -1 

To I 

I 

See Index No. 301 For Deceleration Length ( L J Queue Length 

4-LANE UNDIVIDED FLARED - SYMMETRICAL 

INTERSECT/ON TURNS AND STORAGE 

DESIQll Ta (FEET J 
SPEED ,_., ADD LANE 

<30 
30-45 50'( ±I: 4J 

>45 

<== 
<== 

= 
= 

Td 
LANE DROP 

,, 25 

/ '30 
, , 40 

Note: For locations with unrelocatable control points 
minimum taper rates for lane drop ( 1(J J wfll 
be I: 20. 

<== 
<== 

~sssssssss• 
= 
= 

GENERAL NOTE 
I. For pavement markings refer to Index No. f1346. 
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L, - La tFt.J 
f¥, STANDARD I/IN/MUM UNDER 

30 180 120 
40 320 150 

50 500 180 
60 720 240 

, ... , Ld tFt.J 

30 180 I 120 
40 240 I 150 

50 360 I 180 
60 480 I 240 

I 
I 

I 
,,('I-_.,,. 

"=:S ~ 

I 

T, I 

See Index No. 301 For Deceleration Length r L J Queue Length 

l£FT SIDE WIDENING 

I 

I T, I 

See Index No. 301 For Deceleration Length r L J Queue Length 

CENTERED WIDENING 

300' r Desirable J f /: 25 J 

~ 

I _,,/1 
-----------~ 

T, I 

See Index No. 301 For Deceleration Length f L J Queue Length 

RIGHT SIDE WIDENING 

s 

Varies L, 

s s s s s s s s ' 

I s s s SI s s s s s 

I 

Varles I 
I 

FLARED & PAINTED LEFT TURNS FOR 2-LANE 2-WAY ROADWAYS 
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== 

~1 

L= J¥-;;,45 mph 

W52 
L = 120 <45 mph 

IS s s s s 

4-LANE ON/OED TO 4-LANE UNONIOED 

L = 125 ;;,45 mph 
52 

L= 5 <45 mph 

4-LANE ON/OED TO 2-LANE UNDMOED 

2L 

4-LANE UNONIOED TO 2-LANE UNONIOED 

L= J¥-;;,45 mph 

W5 2 
L = 120 <45 mph 

L = 125 ;;,45 mph 
52 

L= S <45 mph 

LANE DNERGENCE AND CONVERGENCE FOR CENTERED ROADWAYS 

\ 5 =Design speed (mph! \ 

1--~~~~~~~~2o_o_B_FD_O_T_D_es~ig~n_Sm_n_da_ro_s~~~~~~~~--1 ~ •• Sheet No. 
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CONNECTING FLARE WITH PAVED SHOULDERS TO 
EXISTING ROADWAY WITHaJT PAVED SHOULDERS 

Existing Pavement~ ____ _ 

=====~~~=====Connect===:;To Ex:=====·:ing P===:;avemen=::::;:::t~:~~:::s.__-S ~ ~ ~ ~ ~~ 
m 2 2 ;, 2 2 -z:!-:-_ _ ~ -

I ~ I ----------

CONNECTING ROADWAY WITH PAVED SHOULDERS TO 
EXISTING SYMMETRICAL FLARE WITHaJT PAVED SHOULDERS 

Existing Pavement~ ____ _ 
/Z? /// -----<!====3 - --

Conn"E To Exislirlrj Paveme_lll_-:t = = == ~ ~ ~ ::s._ ~ '\.,._ S,_ _ 
2 2 2 2 - -----------------

1 200' 

:~ Connect To Existi/i9~vement;E~=~-: ~; ~ ~ ~ ~~~ ,-
/ I I I JI 2 --- i:::::::::> -~ 

I 200' I - =r---Existing Pavement - -

CONNECTING ROADWAY WITH PAVED SHOIJLDERS TO 
EXISTING ASYMMETRICAL FLARE WITHaJT PAVED SHOULDERS 

200' 

Existing_Pavement ~ _ 1 ~ 0' , , ,:: 

=-- : __ - - C:~ To Exislir>_g Pavement_ ~=- -: 
CONNECTING SIMILAR WIDTH PAVEMENTS 

200' L=WS 

z z z -: 
CONNECTING DIFFERENT WIDTH PAVEMENTS 

¢= 

~ 

¢= 

~ 
s 

s s ss:ss~~ 

FLARED - PAVED SHOULDERS 

\ S =Design speed I mph J. \ 

PAVED SHOULDER TREATMENT AT TRANSITIONS AND CONNECTIONS 

1----------2_oo_B_FD_O_T_D_es....:ig_n s_ta_n_da_rd_s _______ ---1 R-'=fun Sheet No. 
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12, 

915.24 

(~.:± - "' " \\\\\\\\\\\\\- R = ~ \ 

~ 

( 1 • 
4 

. I: 15 Taper 
• Min., But Not Less Than 50' J 

f Future Crossover 

1005.84' 

12 
12' II' R 

L = WS for speeds = 45 mph 

L= :g' for speeds ,,40 mph 

Where' 

( 1 • 4 
. I: 15 Toper 

• Min., But Not Less Thon 50' J 

W=Width of lateral transition in feet. 
5 =Design speed. 

NOTES FOR SHEETS 5 THRIJ 8 

r Future Crossover 

I. The transition details as represented on sheets 5 thru 8 are intended as 
guidelines only. The transition lengths, curve data, nose radii and offsets 
are valid only for tangent alignment, design speeds s45 mph, the median 
widths and lane widths shown. 

2. Approach lane departures I LI= 5°) are suitable for design speeds up to 
60 mph. Interior curves ( D=/ 0 J are suitable for normal crown for design 
speeds up to 50 mph. Merging curves ( D 2 5° J will require superelevation. 

3. The geometrics of these schemes are associated with the standard subsectional 
spacing for sideroads, but in any case will require modification to accommodate 
sideroad location, multi/one and/or divided sideroads, oblique sideroads, crossover 
widths, storage and speed change lane requirements, and, other related features. 

~ 

651.83' 

660' 

660' 

" " 

Ll=4° 
D·I° 
L=400' 
T=200.0B' 

tt MEDIAN 

' 

I 

" \ \ '2,---t 

11 

II 
'--- ~-4' 

! 

~=5' 
D=/' 
L=500' 
T=250.16' 

D·I' 
' L·400 

T·200.0B' 

40' MEDIAN 

12 

- i=c 

64' MEDIAN 

L (Taper) 

IO'R 22' 

I: 15 Taper 
(I: 4 Min., But Not Less Than 50' J 

f Future Crossover 
660' 

L fTa11erJ 

" " " 
~1 

f Future Crossover 
660' 

L (Ta erJ 

r Future Crossover 660' 

LEFT ROADWAY CENTERED ON APPROACH ROADWAY 

TWO LANE TO FaJR LANE TRANSITION 

2008 FOOT Design Standards 
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50' 

'"· 
1= .. <="' 

- c:::::::>_;.. _ .. 

50' 
I Min. 

I <:===i ;.."-
<:= "' 

-iii!--

50' 
Min. 

r Crossover 

c 

v-- i Crossover 

c 

r Crossover 

c 
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i Crossover 

~ = ¢=. 

~ = = 
50' 
Uin. 

r Crossover~ 

I ~ = = 
~ 

~ = = 
50' 
Min. 

r Crossover ____ 

- ~ = = 

~ 
- ~ = = 

50' 
Min. 

L • WS for speeds • 45 mph 

L = ;g' for speeds " 40 mph 

Where' 
W=Width of lateral transition in feet. 
S =Design speed. 

I: 15 Taper 
I (I: 4 Min .• But Not Less Than 50' J 

~ ~ 
22' ll'R 

L (Taper) 

660' f Future Crossover 

L1·4" 
D=I" 
L·400' 
T=200.08' 

LI· 5" 24' 45.63 11 

D·I" 28' ZT.69 11 

L=361.12' 
T=/83.70' 

tt MEDIAN 

L1=4" 

660.95' 

I 

~ 

486.22' 

L1=5" 24' 45.63" 
0=4" 02' 01.65 11 

L=/34.18' 
T=61.14' 

743 63' 

I: 15 Taper 
(I: 4 Min., But Not Less Thon 50' J 

~ 

Ll-4" 
0·4" 
L·KXJ' 
T=50.02' 

12, 

3U.95' 

\\\\\\\\\\\\\ \\ 

Ll-4° 
0·4° 
L ·100' 

/T•50.02' 

= 12, 
I -O=I° 

I 

5.11 R 

~1 I L=400' "' ~·4° 36' 02.38'_/ T=200.08' ~ 

L (Taper J 

660' 

;i; 

L (Taper J 

660' 

0=4" 02' 01.65 11 

12 
' ' L=l/4.05' 

I " " '" I " " T=51.06' 
L1=4" 36' 02.38" 

I 

D•I° 37' 42.04 11 

L=282.54' 
T=/41.34' 915.24' 

r Future Crossover-----, 
660' t- r Future Crossover 

' 

«I MEDIAN 

868 68' 

I: 15 Taper 
U: 4 Min., But Not Less Than 50' J 443.01' 

I 

I ~ 
I 

~·5" 
D•I" 
L=SOO' 
T·250.16' 

I 
I I 

' ' 1 1 I I I " ~ 

'- ~·5° 26' 30.28' 

I 

o-r 25' 26.19" 
L=382.16' 
T·/91.22' 

I' Future Crossove~ 
660' 

' 

64' MEDIAN 

LEFT ROADWAY CENTERED ON THRIJ ROADWAY 

FOJR LANE TO TWO LANE TRANSITION 

I ... 
/J.;.:~\\\\\\\\\\\\\\\\\ \ \ \ \ \ \ \ \ 11 

"" 
I 

~ < Future Crossover 

/005.84' I 

I 

' 

2008 FOOT Design Standards 

ROADWAY TRANSITIONS 

= -Ll-5° 26' 30.2B"~ 
0-5• 03' 10.48" 
L=IUT.70' 
T=53.89' 

• 

~·5" 
0•5° 
L=/00' 

/T•50.03' 
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660 
I' Future Crossover-

660.95' L (Taper J 

Ll=s· 24' 45.63" ~-4· 

O•t" 2B' ZT.69" D=f° 

i 
Ll-4° Ll: 5° 24' 45.63" L:361.12' L,,400' 

0·4° D = 4° 02' 01.65" /T•/83.70' ~ 
,---T=200.08' 

L=/34.18' I II 112 I I II I I 

L·IOO' I I II 

' 12 IT"'51.14' T•S0.02'~ 

\ \ \ \ \ \ \\ \ \ \ \\\\\\\\\\\\\\\\ \ \ \\\\\ \ \ \ \ \ \ \ \ \ \'j,\ . 't .----lf'R r22' = 12 ' " l{; 
I = 

486.22' I: 15 Taper 
(I: 4 Min., But Not Less Thon 50' J 

22 MEDIAN 

' 
660 

' 
660 

r Future Crossover--t 
915.24' 1 

r- I' Future Crossover 
L (Toper J 

.1=4" 36' 02..38 11 

I O•/" 37' 42..04 11 

L=2B2.54' 

Ll=4" 36' 02.38 11 T·/41.34' ~ i 
~-4· II I II / /I! I I II I I 

0•4' D = 4" 02' 01.65 11 

~ 
,,,~ 

L:f(}()' L=/14.05' 

I 

·--- .1·4" ~1 T•50.02'~ fT•57.D6' "' 0-1· 
i 5.lf'R L=400' <= \\\\\\\\\\\\'~ 12, " I f- I 

T"200.08' 
' = 

I: 15 Taper 
317.95' (I: 4 Min., But Not Less Than 50' J 

743.63' 

40' MEDIAN 

I 660' 
' 

660' 
f Future Crossover--1 

1005.84' 
f- r Future Crossover 

L (Taper J 

.1 = s· 26' 30.2B" 
I O•/' 25' 26.1911 

L=382.16' 
T•/91.22'~ ~ 

I I II I 

Ll,,5• 26' 30.2.8" ~ 
I 

~-s· 
0•5" 0:5" 03' 10.48 11 ~-s· 

L :/(}()' L:/af.70' "' 0-1· ~ 
T•S0.03'~ fT•53.89' 

\ \ \ \ \ \ \ \ \\ \ \\ \\\\\\\\\\\\~t/3.35'R 
L·SOO' 

I T,,250.16' 
¢= 

12·~ \ f- I 19' = OJ 

I: 15 Toper 
443.01' (I: 4 Min., But Not Less Thon 50' J I 

L • WS for speeds • 45 mph 

L • ;g' for speeds s40 mph 

Where' 
W" Width of lateral transition in feet. 
S =Design speed. 

868.681 
' 

6'f MEDIAN 

RIGHT ROADWAY CENTERED ON APPROACH ROADWAY 

TWO LANE TO Fa.JR LANE TRANSITION 

2008 FOOT Design Standards 

ROADWAY TRANSITIONS 

50' 
Min. 

~~ 

= l{;! = 

50' 
Min. 

~~ 

= ~J => 

50' 
Min. 

~~ 

=> l{; => 

,, 

...--- I' Crossover 

c 
-

.----- I' Crossover 

c 
-

...---- I' Crossover 

c 
I 

I 
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f Crossover 

f Crossoverl 

-~ -= 
50' 
Min. 

<= 
<= 

~I 
50' I 

Min. I 

22' 

660' 

r Future Crossover 
I: 15 Taper 

1 

(I: 4 Min., But Not Less Thon 50') 

1 

~ ~ 
IO'R 

L <ToperJ 

tt MEDIAN 

660' 

I' Future Crossover=4 

L (Toper) 

i 

I 

ii 
\ \ \ \ 

40' MEDIAN 

Ll-4" 
D=I' 
L=400' 
T-200.08'~ 

651.83' 

660' 

~ I Future Crossover 
fl· . 1:/5 Toper r . 4 llm .• But Not Less Thon 50') I I 

~I 

915.2.4' 

.~~\ \ \ \ \ \ \ \ \ \ \ 
in 

<== /?' 

" 

660' 660' 
f Crossover___Jc---------------~~---------f-F_u_tu_re-Cr-os_s_ov-er-4_., ~------~-.-5.-------~~-------------__,i-- f Future Crossover 

I '-i D=I' 

<= - ~ -
~ 

- ~ ~I 
50' I 

Min. I 

L = WS for speeds = 45 mph 
ws2 

L = 60 for speeds s40 mph 

Where' 
W=Width of loterol transition in feet. 
5 =Design speed. 

L=SOO' 
~ T=250.16'~ 

- d_ 

;i; 
i I 

' ' " " 12 

L <Taper) 

64' MEDIAN 

RIGHT ROADWAY CENTERED ON THRIJ ROADWAY 

RVR LANE TO TWO LANE TRANSITION 

r I • 4 • I: 15 Taper 

I • IJ1n., But Not Less Thon 50' J 

I -! i ,,., 
ll:R~ \\\\\\\\\\\\ \\ \\\ \ \ \ \ \ \ \ \,, 

io1 

1005.84' 
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40' MEDIAN • 

45' 

70' 

RETURN NO. 2. 

RETURN NO. 4 

NOTE: 

a.JADRANT NOS. I & 2. VACANT 

. ' 

L2 Index No. 301 * * Add 70' For Each Additional 
WB-40 Expected In Storage 

Return configurations for each quadrant must be analyzed independently to assure adequate return pavement for 
seml-traUer lnside tracking and for 4' mlnimum clearance between trucks moklng opposing movement. The depleted 
design only applies where roads and streets Intersect at 90" to the malnllne and have centerlines common with the 
opposing road or street. swept paths are by AutoTURN 4.0 for the AASHTO 2001 SU and WB-40 tractor-semitrailer. 

'7 • 

RETURNS: 

Returns Depicted: 
Three Centered Compound Curves For All Returns Depicted: 

120'-40' -200' Radll: 2' And B' Offsets 
Simple Curve With Tapers Not Shown: 

40' Radius: 1:15 And /:8 Tapers With 
2' And 81 Offsets Tested ( Proctlcal Flt J 

SWEPT PATH LEGEND: 

WB 40 

SU 

. . 
Curb Type E Separator Wfng (Optional J ,.,- Chevrons (Optional) 

~>==~>:>t:'.J>t:::i:::::s=---o:o -~ 
............... ~"'--------='-~~ __ J 

-~ ] 
l· 

":",\.f=----~=li -~------~-~-~- ~---~ 

4-LANE DNIDED 

---~ 

RETURN NO. .J RETURN NO. 4 

NOTE: Return conflgurations for each quadrant must be analyzed i"ndependently to assure 
adequate return pavement for sem!-tro!ler Inside tracking. The depleted design 
only applies where roads and streets intersect at 9JD to the mainline. Swept paths 
are by AutoTURN 4.0 for the AASHTO 2001 SU and WB-40 traotor-semifroi/er. 

• PARALLEL TURN BAY • 2001 AASHTO SU & WB-40 < WB-12 J 
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RETURN NO. I 

RETURN NO. 3 

I 

' 

48' I 

RETURN NO. 3 

I 
I 

70' 

Curb Type E 

aJADRANT NOS. I& 2 VACANT 

Curb Type E 

L2 Index No. 301 * 
RETURN NO. 2 

Separator Wing r Optional J 

..£____ 

7. 

RETURN NO. 4 

J 
* Add 70' For Each Additional 

WB-50 Expected In Storage 

NOTE: Return configurations for each quadrant must be analyzed independently to assure adequate return p<Ilfement for 
semi-frailer inside frocking and for 4' minimum clearance between trucks making opposlng movement. The depicted 
design only opp/les where roads and streets Intersect at 90• to the mafnllne and have center/Ines common wfth the 
opposing road or street. Swept paths are by AutoTURN 4.0 for the AASHTO 2DOI WB-50 tractor-semitrailer. 

RETURNS: 

Returns Depicted: 
Sfmple Curve With Tapers For Returns Nos. /, 2 & 4 (Best Configuration): 

70' RacJfus: h/5 And h/2 Tapers 

. . 

2' And 6' Offsets 
Three Centered Compound Curves For Return No. 3: 

120'-60' -200' Rodll: 2' And 13' Offsets 

7. . . 
Separator Wing ( Optlonal J 

-F __ 

'- ,.,- Chevrons ( Optlonal J 

E~>~~>=~~~=~,:~::::=~~t:CD~~~-= ~-------= J 
----- 1 

RETURN NO. 4 

NOTE: Return conflguroflons for each quadrant must be analyzed Independently to assure 
adequate return pavement for semi-trailer inside frocking. The depicted design 
only applies where roods and streets intersect at 90° to the mainline. Swept paths 
are /Jy Auto TURN 4.0 for the AASHTO 2001 WB-50 tractor-semitrailer. 

40' MEDIAN • 4-LANE DIVIDED • PARALLEL TURN BAY • 2001 AASHTO WB-50 < WB-15 J 
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-

7 

40' MEDIAN • 4-LANE DIVIDED • 

RETURN NO. I 

70' 

RETURN NO. 2 

RETURN NO. 4 

NOTE: 

aJADRANT NOS. I& 2 VACANT 

L2 Index No. 301 * * Add 70' For Each Additional 
WB-40 Expected In Storage 

Return conflguratlons for each quadrant must be analyzed Independently to assure adequate return pavement for 
semi-trailer inside frocking and for 4' minimum clearance between trucks moking opposing movement. The depicted 
design only applies where roads and streets lntersect at 90° to the moinUne and have centerUnes common with the 
opposing road or street. Swept paths ore by AutoTURN 4.0 for the AASHTO 2001 SU and WB-40 troctor-semlfroller. 

RETURNS: 

Returns Depleted: 
Three Centered Compound Curves For All Returns Depicted: 

120'-40' -200' Radii: 2' And 8 1 Offsets 
Slmple Curve Wlfh Tapers Not Shown: 

40' Radius: /:15 And /:B Tapers With 
2' And 8 1 Offsets Tested ( Praofioo/ Fit J 

SWEPT PATH LEGEND: 

WB 40 
SU 

-

l 
. ,! -"-,. 

~~ ,.------ Chevrons ( Opti"onal J ,.,-- Curb Type E 
~ 

> ' " tril 

NOTE: Return configurations for each quadrant must be analyzed independently to assure 
adequate return pavement for seml-traller Inside tracking. The depicted design 
only applies where roads and streets intersect at 90" to the mainline. Swept paths 
are by AutoTURN 4.0 for the AASHTO 2001 SU and WB-40 tractor-semitrailer. 

--
~ 

-; 7 ~ 

-

TAPERED TURN BAY• 2001AASHTO SU & WB-40 <WB-12) 
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-~ 

? 
lo! 

38'-0" 

~I ~'·--o-"~~~12~·-~o_"~~~~-1--l~~~~~'~2·_-o~"~~~~--rl~~~~~'=2_•-~o_"~~-'-'-_o--1" I i--

I 
' 

GJ-; = _:_ = _:_ = :_ = :_-=- :__-=- _ fil _-_ __:-__: __:-__:-= __: = _:_ = _:_ = § :_ = :_-=- :__-=- _--:_ _-_ __:-__: 1-EP --
/Picnic Tables (TypJ 

I ! ~---~ 

I 

I 

,,,----- Cone. Slob ___/ 

I 

I 
I , 

' 

r~-- r~--
r~ - - - - - - - - - - --j-ij} J _ - -- -- -- -- -~EB- :_ -- -- -- -- --

I I I I I I 
- - - _J ---+ - _J .--------. 

I 
' 

I 
' 

I 
' 

I 

Foundation r Below J 

' 

/ Wood Post ( Typ J 

m- -

EG---: =--: = :--= :--= :--=- --=- -ill=- --:_-: :::_--: :::_--: =--: - :-= E§: :--= :--=- --=- -_-=- :::_-: -@ 

I 

CD 
I 

FUXJR PLAN LARGE PAVIUON 

L - rGJ- :-_::- --=- ---=- :::_-: :::_--: EJ =--: = :-= :-_::: :-_::: :-_::- --E3- -

~1 CD FUXJR PLAN SMALL PAVIUON 

06130-C 

CD 
06130-C 

ED 

SECTKJN 

SECTION 

fchamfer I 
( TypJ-.,, 

vi" Hole 

ED 

~-+-o / 111 

~-- 1- - - - - - ( U~n.7 <-=====1 v--- =1Ft: --
05500-B__/ , . 7 

v Top Of Concrete s'fab/ 

JJ 

DETAIL 

2008 FOOT Design Standards 

REST AREA EQUIPMENT 

NOTES 

Keynotes On Sheet 2. 

FUXJR 
6" Refnf. Concrete Slob w/WWF6x6-Wl.4x Wl.4 

l'-6"x /1-6 11 Drop Footing At Slab 
Perimeter & Interior Posts. 

Harden & Broom Finish Slab Surface. 

STRUCTURE 
Posts: 8 x 8 PT 

Beams: 4 x 6 PT 

Framing: 4x PT As Described. 

J.Usc Members: Ix and 2J< As Described. 

ROOF 
3" x 6" T&G Wood Decking. 

3Cf# Asphalt Impregnated Fiberglass 
Felt Under/ayment. 

Standing Seam Metal Roof ( 2.4 GA Steel 
Or 0.032. Alum. J w/ Kynar 500 Finlsh. 

Structure, Decking And Roofing Sholl Be 
Designed To Withstand 130 mph Wind Load. 

81J/LDIN6 CODE 
Picnic Pavilions Sholl Be Constructed According 
To The Requirements Of The Appropriate Sections 
Of Applicable "Standard Building Code" or "South 
Florida Building Code", Current, Adopted Edition. 

PICNIC PAVILIONS 
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Shape A 

Shape B 

~ 12 

\.Y ~- sr--, . ~ 

i I , 

I 
Shape C ' 

I 

I 
\ 
' / ' / 

06130-C -----" 
05500-C -----1 

03300-A ----

/ 
/ 

* REFERENCE ELEVA T/ON ONLY 

SECTION 

NOTE: DETAILS TO MATCH THOSE OF LARGE PICNIC PAVIUON 

SECTION 

Work Point 

05500-A 

0(1 
iu Chamfer ( Typ. J 

SHAPE D 
DETAIL 

aT4/l-A 

aT4/l-B 

06130-A 

06130-B 

Shape C 

/ 
I 

I 
I 

I 

/~----

/'--//© 06130-C 

ED 

i"RJ Hole 
( Typ.) 

05500-A 

05500-A 
0 0 

rl -~7"_-~ ;fu Chamfer 

SHAPE C iryp.J 

DETAIL 

Shape A 

05500-D 

06130-B 

l 
05500-E 

06130-C 

Shape A 

05500-E 

06130-B 
05500-D 

06130-C -----i 

05500-A ' / 

7" 

S£CT/ON 

S£CT/QN 

iu Chamfer 
( Typ.) 

SHAPE A 
DETAIL 

2008 FOOT Design Standards 

REST AREA EQUIPMENT 

KEYNOTES 

03300-A Class HCanc Slab 

03300-B 6"x6"-Wl.4xWl.4 (j f Of Slab 

03300-C 6 Mil Vapor Barrier 

03300-D #5 Rebar Cont. r 2 Required! 

03300-E 24" x 24 11 Drop Footing 

03300-F /8 11 x18 11 Drop Footing 

03300-G 6 11 Min Comp Sand Fill 
03300-H #5 x /8 11 Rebar f 4 Required J 

05500-A ~,, Galv. Steel Plate 

05500-B i" Galv. Steel Plate 

05500-C Post Base 

05500-D i"(f) Bolt, Washer & Nut r Typ. ! 

05500-E ~110 Eyebolt, Washer & Nut 
For Cross Brace Bors 

05500-F -J. 110 Steel Rod w/Turnbuckle 

06130-A 3 11 x 6 11 T&G Wood Decking 

06130-8 4" x 6" PT Wood Frame 

06130-C 8 11 x B" PT Wood Post 

06130-D 2" x 6 11 PT Wood Fascia 

06130-£ !" x 10 11 PT Wood Fascia 

06130-F ~11 ± Wood Shim 

07411-A Standing Seam Metal Roof 

07411-B Felt Underlayment 

Alternate Material Note: 
These structures are shown with timber frames and 
decking. Alternate materials (i.e., aluminum, steel, 
etc. J may be used when submittals are signed and 
sealed by a specialty engineer as per Section 5.1 
of the Standard Specifications and when approved 
by the Engineer. 
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06/JJO-A 

06/JJ0-8 

05500-A 

05500-E 

06/JJO-C 

' 
L~-------------------~-1 

SIDE ELEVATION 

' , ' ' L-"-------------~-

ED 

Notah 06/JJO-C To 
AaaomadoteStee/PktfN 

SIDE ELEVATION 

06/JJO-F 

ED DETAIL 

/ 
L-"-------------~-

L _,,__ - - - - _..._ ...J 

06/JJO-C 

05500-A 

06/JJ0-8 

Notdr 06/JJO-C To 
AaaomadoteStee/PktfN 

DETAIL 

END ELEVATION 

END ELEVATION 

06/JJO-E 

06/JJO-O 

Sim/Jar At Roof Rake 

DETAIL 

05500-F --~ 

/ 
/ 

SECTION 

06/JJO-C 

05500-C 

°"'10-A --'1--------1- -J-
I I I 
L_1__I 

I 

ED DETAIL 

2008 FOOT Design Standards 

REST AREA EQUIPMENT 

SPECIFICATIONS 
Keynotes On Sheet 2. 

Concrete: FOOT Class H. 

Reinforcing Bars: ASTM A6/5/A615M, Grade 400. 

Welded Wire Fabri"c: ASTM A-185. 

Vapor Barrier: Black 6-Mll Polyethylene. 

STEEL 

Galvani"zed Steel Plate: Steel Plate ASTA/ A446 
With G90 Zinc Coating. 

Galvanized Fasteners: High-Strength Bolts And Nuts, 
ASTM A325 With G90 Zinc Coating. 

Galvanize Shapes After Fabrication, Make Field Repairs 
To Galvanizing With High Zinc Dust Content Paint, 
Complying Wi"fh SSPC-Paint-20. 

Comply With Amerlcan Institute For Tlmber Construction 
AJTC 108, "Standard For Heavy Timber Construction. 11 

For Solid Wood Decking, Comply With A/TC 112, Standard 
For Tongue And Groove Heavy Tlmber Standard." 

Species: Douglas Fir, Hem-fir, Or Southern Pine, At 
Fabrlcator's Option. 

Preservaft"ve Treatment: Pressure Treat Fabricated 
Members With Waterborne Solution For Above Ground Use, 
Complying Wlth AWPA C2. 

Wood Decking: Predrill Decking At 30 11 Centers For 
Lateral Spiking To Adjacent Units. Spikes To Be 20d 
Galvanlzed Common. 

PICNIC TABLES 

Picnic Tables And Benches Shall Be 61 x 6 1 w/Hecuy 
Galvanlzed Plpe Frames And Recycled Plastic Wood 
Seats And Table Tops. All Tables Shall Be Of Walk 
Thru Design Suitable For Exterior Locations. Tables 
At Accessi"b/e Pavilions Shall Meet The Requi"rements 
Of The Amerioons With Disabilities Act (ADA J 
Accesslbll/ty Gulde/Ines. 
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I. The location and construction of mailboxes shall conform to the rules and regulations 
of the United States Postal Service as modified by this design standard. 

2. Mailboxes will not be permitted on Interstate highways, freeways, or other highways 
where prohibited by law or regulation. 

3. The contractor shall give the Postmoster of the delivery route! s) written notice 
of project construction 7 days prior to the beginning of work, with Saturdays, 
Sundays and Holidays excluded. 

The Contractor shall furnish and install one mailbox in accordance with this design 
standard at each mail patron delivery location and maintain the box throughout the 
contract period. The Contractor shall apply box numbers to each patron box in 
accordance with identification specifications of the Domestics Mail Manual of the 
U. S. Postal Service; where local street names and house numbers are authorized by 
the Postmaster as a postal address, the Contractor shall inscribe the house number 
on the box; if the box is located on a different street from the patrons residence, 
the Contractor shall inscribe the street name and house number on the box. 

The Contractor shall coordinate removal of the patrons existing mailboxes. Immediately 
after installing the new mailboxes the Contractor must notify each 11Mail Delivery 
Patron" by Certified Mail that removal of the existing mailboxes must be accomplished 
in 21 days after receipt of notices. Patrons shall have the option of removing their 
existing mailboxes or leaving the mailboxes in place for removal by the Contractor; 
removal by the Contractor shall be included in the contract unit price for Mailbox, Each. 
The Contractor shall dispose of mai"lboxes and supports in areas provided by him. 

GENERAL NOTES 

5. Mailboxes shall be localed on the right-hand side of the roadway in the 
direction of the delivery route, except on one-way roads and streets where 
they may be placed on the left-hand side. 

Mailboxes on rural highways shall be set with the roadside face of the box 
offset from the edge of the traveled way a minimum distance of the greater 
of the following, 

(a) Shoulder width plus 8 11 to 12 11
• 

I b J 10' for ADT over 10,000 vpd. 
8' for ADT 100 to 10,000 vpd. 
6' for ADT under 100 vpd 
2'-6" for low speed and ADT under 100 vpd. 

When a mailbox is installed within the limits of guardrail it should be placed 
behind the guardrail whenever practical. 

Mailboxes on curbed highways, roads and streets shall be set with the face 
of the box between 6" and 12" beck of the face of curb. ff the sidewalk 
abuts the curb or lf an unusual condltlon exlsts whlch makes it d1"fflcuft or 
impractical to install or serve boxes at the curb, the Contractor with 
concurrence of the focal postal authority may be permitted to install all 
mailboxes al the beck edge of the sidewalk, where they can be served by 
the carrier from the sidewalk. 

6. Mailboxes shall be set with the bottom of the box between 42" and 48" 
above the mail stop surface, unless the U.S. Postal Servlce estabflshes 
other height restrictions. 

Reuse of existing mailboxes by the Contractor will not be a requirement under any 
construction project; however where an existing mailbox meets the design requirements 7. 
of this standard and is structurally and functionally sound, the Contractor at his option 

No more than two mailboxes may be mounted on a support structure unless 
the support structure and mailbox arrangements have been shown to be safe 
by crash testing in accordance with NCHRP Report 350 and fisted on the 
Department's Qualified Products List I OPL !. 

may elect to reuse the existing mailbox in lieu of constructing a new mailbox. Any use 
of existing mailboxes must be approved by the Engineer. 

4. Mailboxes shall be light sheet metal or plastic construction, in traditional style only, and 
only in Size I as prescribed by the Domestic Mail Manual of the U. S. Postal Service I DMM !. 

Neighborhood Delivery and Collection Box Units I NDCBU) are a specialized 
multiple mailbox installation that must be located outside the highway 

Mailbox production standards, lists of approved manufacturers and suppliers of mailboxes, 
design approval and guidance may be obtained by writing to the Rural Delivery Division, 
Delivery Service Department, Operations Group, USPS Headquarters, Washington, DC 
20260. 

and street clear zones. The location of NDCBUs is the sole responsibility 
of the Postmaster for the delivery route under consideration. 

8. Lightweight newspaper receptacles may be mounted below the mailbox on the 
side of the support post in conformance with the USPS Domestic Mail Manual. 
The mail patron shall be responsible for newspaper receptacle installation 
and maintenance. 

9. Wood and steel support posts for both single and double mailbox mountings shall be 
embedded no more than 24" into the ground. 

Concrete, block, brick, stone or other rigid foundation structure or encasement, 
either above or below the shoulder groundline, will not be permitted for mailboxes 
on rural highways. On urban roads and streets where mailbox support posts are set 
within rigid pavement back of curb, the support posts shall be separated from the 
pavement by a minimum of 111 of expansion material. 

Support posts shall not be fitted nor installed with surface mount base plates. 

10. At driveway entrances mailboxes shall be placed on the far side of the driveway 
in the direction of the delivery route. 

At intersecting roads mailboxes shall be located 100' or more from the centerline of 
the intersecting road on the far side in the direction of the delivery route, with 
the distance increased to 2001 when the route volume exceeds 400 vehicles per day. 

II. Wood support posts shall be ln conformance wlth the materlal and dlmenslonaf 
requirements of Section 952 and the treatment requirements of Section 955 of 
the Standard Specifications. 

Steel support posts shall have an external finish equal to or better than two coats of 
weather resistant, air dried or baked, paint or enamel. Surface( s) shall be cleaned of 
all loose scale prior to finishing. The Postal Service prefers that posts be painted 
white, but other colors may be used when approved by the Engineer. When galvanized 
posts are used painting is not required. 

Mounting brackets, plates, platforms, shelfs and accessory hardware surface finishes 
are to be suited to support post finish. 

12. Mailboxes shall be paid for under the contract unit price for Mailboxes, Each. 
Payment shall be full compensatton for boxes, posts and accessory ttems essential 
for installation in accordance with this standard; erection; adjustments to suit 
construction needs; and, for identification fetters and numbers. 

Payment shall be limited to one mailbox per patron address whether the mailbox is 
new, reused, salvaged, reset or relocated. Payment shall be per mailbox regardless 
of the number of mailboxes per support or grouping arrangement. 

The above compensation shall include any work and cost incurred by the contractor 
for removal and disposal of existing mailboxes. 

There shall be no payment participation for NDCBU furnishing, assembly, installation, 
resetting or relocation. 
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Platform 

i/-18 xliNHex Bolt 
2 Washers, I Lookwosher, 
I Nut, I Spacer f 12 Reqd. ) 

" 
lo 

" 

FRONT VIEW 

9" 

+ 

Adapter Plate 

2 lb. Per Foot 
Flanged Channel 
See General Notes 
For Flnlsh Requirements 

#8-32x ;«slotted Rd. Hd. Bolt 
~--7 f Stove Bolt) 2 Washers, 

I Lookwasher, I Nut ( 10 Reqd. J 

Bracket 

SIDE VIEW 

i 11

-l8 x 2-JN Hex Bolt, 
2 Washers, I Lookwasher, 
I Nut f 3 Reqd. J 

FLANBEO CHANNEL 

2f 

+ 

I" x 3" Slots ( 4 Reqd. J 

~ 
.,... 
"' 

""' ""' "' .L" 
~ 

ENO VIEW 

Platform 

Bracket jN-16x {'Hex Bolt, 

#8-32 x 'N Slotted Rd. Hd. Bolt 
f Stove Bolt) 2 Washers, 
I Lookwosher, I Nut f 10 Reqd. J 

Platform 
2 Washers, I Lookwosher, 
I Nutr 4 Reqd. J iN-18 x 2-J• Hex Bolt, 

2 Lh. Per Foot 
Flanged Channel 
See General Notes 

Bracket 

For Finish Requirements 

FRONT VIEW 

FLANBEO CHANNEL 

IS" 

SIDE VIEW 

2 Washers, I Lookwasher, 
I Nut f 3 Reqd. ) 

IN x 1j• Slots f 4 Reqd. J 
I 

4" 2f 2f 4" 

TOP VIEW ENO VIEW 

STEEL ADAPTER PLATE 

Ground Line 

i h fMin.J 

ELEVATION 

SINGLE OR COMBINED WOOD, FLANGED CHANNEL 
OR PIPE POST TYPES SHOWN ON THIS INDEX 

POST SPACING 

I 21/ i 2f 

BOTTOM VIEW 
Note: See General Notes for finish requirements. 

in Ola. f 3 Holes) 

3" 

FRONT VIEW 

G'-1 
I 

TOP VIEW 

2" 
r=-1 ,. 

1r 
ENO VIEW 

STEEL BRACKET 

/•For Platforms 

/ liN For Brackets 

~ ~ Nomlnal ~N 
E3 U Std. Wt. Pipe 

STEEL SPACER 

STEEL FLANGED CHANNEL SUPPORT POSTS 
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lu-16 x f' Hex Bolt, 
2 Washers, I Lockwasher, 
I Nut ( 12 Reqd. J 

• • 
• • 

FRONT VIEW 

Platform 

#8-32x1·s1otted Rd. Hd. Bo! 
(Stove Bolt J, 2. Washers, 
I Lockwasher, I Nut r 6 Reqd. J 

Shelf 

Bracket 
(Flange To outside J 

Anti-Twist Plate 

2" S PIPE POST 

15 11 

SIDE VIEW 

{,/ x 11( Slots I 4 Reqd. J 

Muffler Clamp r 2. Reqd. J 

Nominal 2" 0 r 2..315 o.d. J Steel Pipe 
Schedule 40 Or Resistance Welded, 
ASTM A569 & A669, Min. 50,000 psi 
Yfefd Strength. See General Notes 
For Finish Requirements. 

{,/ x if' Slots r 4 Reqd. J 

---.--.----~~~~~~-l--l--+-1-...... .:::...~~--l' 
I" 

I ti_ 
Ill -- Ill -=-

11 8 
---CD+ 

I 8 

3" 
7" 

W Dia. ( 8 Reqd. J 

- 111 -- e ~ ----

I' ------1-~ °"" I ~ 
'------

1 ------1---- '/tr 

3" 

:r 
f,/ 

ENO VIEW 

#8-32x j"s1otted Rd. Hd. Bolt 
(Stove Bolt J, 2. Washers, 
I Lockwasher, I Nut ( 6 Reqd. J 

iH-16 x fHHex Bolt, I 
2. Washers, I Lockwasher, 

Platform 

Bracket 
I Nut ( 4 Reqd. J (Flange To Inside J 

FRONT VIEW SIDE VIEW 

4" X 4" WOOD POST 

9" 

BOTTOM VIEW 

f"-16x 4-!_H Hex Bolf, 
2. Washers, I Lockwasher, 
I Nut ( 2. Reqd. J 

4" 
f x /( Slots~! + 1 _:-j 

1l!:i~~c1; ~3c51el 
4" 

SIDE VIEW ~ 

L" 
~ 

ENO VIEW 

1 h(Min.J 

ELEVATION 

SINGLE OR COMBINED WOOD, FLANGED CHANNEL 
OR PIPE POST TYPES SHOWN ON THIS INDEX 

POST SPACING 

TOP VIEW 

STEEL SHElF 

7f STEEL PLATFORM 
Note: See General Notes for finish requirements 

,. .. ri=-~-'- I ~ L ,.. - '- +--+--- -+----+ I I ,_,.. 
-111-,-G - - fr' 

lf___ri _j-1 if ENO VIEW 

FRONT VIEW 

STEEL ANTI-TWIST PLATE 
STEEL CLAMP 

Nominal 2fu 
Muffler Clamp 

f mo. r 4 Reqd. J ENO VIEW 

SIDE VIEW 

STEEL BRACKET 

STEEL PIPE AND WQ1D SUPPORT POSTS 
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A L ___ _ 

Symmetr;ca/ About r I 

One Row Of 1110 x 18" Long 
Owls. GI 12 11 Centers 
(In Center Of Slab J J 

/" Bolts Wlth 
Heads, Washers and 
Nuts Countersun~ 

'i' 
IQ 

~ 
'-

- -- -

~ 

" 
----

lp 
;,. 

----

8 . L 'l' 
;,. 

cl Mat ( 6 11 x 6 11 Treated Tlmbers, 5 Required J 

I 

h H J:c= I== 
11 

~1 

µ J:c= I== Fl 

h Fl J:c= I== Fl 

I 

I 

I 

8 
_j 

I 

.,----- Fl J:c= I== ~1 
1! 

1!• 1,._ _______________ #_4_B_o,_s_@_IB_"_C_t,_s._T_o~p_A_ml_B_o_tt_o_m ______________ _,1,~1i~" 
Width Varies - See Section Below 

PLAN 

Const. Jolnt i Traveled Way Wldth 

SECTION AA 
Note: Class I concrete is to be used unless otherwi"se 

noted In plans or special provisions. 

RBNFORCEO CONCRETE 

TYPE A 

Shoulder Width 4' Std. 

GENERAL NOTES 

";> 
~ L __ 

Width Varies-See Note Below c-------------------ci-

PLAN 

SECTION BB 

Note: Tractor crossing to be constructed to match pavement cross slope. 

The number of mats required will vary with the pavement width. 
A sufflcient number of mots wlll be used so that the tractor 
crossing will extend a minimum of four feet ( 4' J beyond 
roadway shoulders. 

TREATED TIMBER 

TYPE 8 

I. Tractor crossing shall be paid for under the contract unit price for Tractor Crossing, EA. 

TRACTOR CROSSINGS 
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PLAN 
TIMBER PLATE 

6-2" x 8 11 Treated Timbers 

2" x 6" Treated Timber 

Dia. Bolt, Nut & Washer 
(Bolf Thread End Up J 

Dakum Seal 

Iron Pipe Cap 

2." x 6" Treated Timber 
(See Detail Above J 

~ ~\ / Timber Plate 
~~ // 

lf-~--~~----1 

iH Ola. Hole l" Dia. Hex Head 
Bolf, Nut & Washer. 

.. 
8 Dia. Hole 

Deform Thread Or Use Jam Nut 

TIMBER PLATE 

-

~ 

~ 
v 

~ 

/ 

~ 

v-

~ 

~ 

Threaded Or Socket Type Cap 
Stamp Or Label With Installation Date, Location And Identification Number 
(When Socket Type Cap Used Drill 4" Diameter Holes And Secure With Wire. 
Threaded Type Caps To Be Hand Tightened. J 

2-J.11 Steel Or PVC Schedule 40 Plpe ( Caslng J 
Casfng To Be Installed In 5' Sectfons. As Required. 
Threaded Or Socket Type Fittings (PVC Socket Type Shown J 
PVC Casing Sections Nat Permitted Below Steel Sections 

Coupling (As Required J 

Cement When Socket Type Coupling Used 

Iron Coupling (As Required J 

I'' Iran Pipe (Marker J 
Lawer Pipe Section To Be 4'-6" In Length 
Added Pfpe Sections To Be 5'-0" In Length 

Oakum Seal Oakum Seal 

Iron Pipe Cap 

PL frx24 

lH Dia. x l~H Hex Head 
Bolt, Nut & Washer 
Deform Thread Or Use Jam Nut 

Iron Pipe Cap 

i 
PL l x24 

STEEL PLATE STEEL PLATE 

STEii AND PLATE OPTIONS 

Stem Ta Be Plumb Tap Of Llft Or 
Tap Of Full Surcharge --------!~~ 2' Min. 

~'--~'-----

Surcharge 3 
Compacted Fi II J 

Fiii Wlthln 3'0f Stem 
Shall Be Compacted By 
Hand Ta Required Density 

Top Of Strata Ta Be Surcharged 
Plate Ta Be Seated ( Level J After Clearing 
And Grubblng & Demuoklng Operations And 

-~-\:dhf~-P~r~/=or~To Placing First Fill Llft 

STEEL PLATE 

Ookum Seal 

INSTALLATION 

NOTES: 

I. Elevation of the fop of each length of marker pipe shall be 
determined as soon as If ls Installed and also Immediately 
before the next length of marker pipe is added. 

2.. Settlement plate locatlons shall be flagged and protected 
from construction vehicles and equipment. If settlement plates 
are disturbed, they shall be replaced in kind. 

3. Dakum used to construct seal should not have a mesh covering 
(plastic or other synthetic material J. 

4. The settlement plates shall be paid for under the contract uni"t price 
for Settlement Plate Assembly, AS. 

Iron Pipe Unthreaded This End 
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2' Minlmum Depth 

c=J 
Planting Pit 2 Times 

Width Of Rootball 

Tree Canopy 

Straps 

Wood 
Stakes 

Flexible Guying Material 

Rootball 

Tree Trunk 

Straps Securely 
Fastened To Wood Stakes 

Safety Flags 

Wood Stokes 
Spaced At 180" Apart 

Soil Ring For Water Collection 

Mulch 

Existing Soll 

Existing Soll Bookfllf 

Planting Pit 2 Times 
Width Of Rootbalf 

Tree Canopy 

Straps 

Anchors 

Rootball 

Tree Trunk 

Straps Posltloned 
Between ~ To § 
Of Tree Height 

Straps Securely Fastened 
To Tree 

Safety Flags 

Strapping 

Strops Securely 
Fastened To Anchors 

Anchors 
Spaced At 120" Apart 

Soll Ring For Water Collect/on 

Mulch 
Existing Soil 
Existing Soil Backfill 

1• - Jl• Ca/lper Tree Planting 4• and l.Drger Callper Tree Planting 

General Notu1 
I. All dimensions 6" and less ore exaggerated for illustrative purposes only. 

2. Plant containers shall be removed prior to planting. If plants are not container grown, remove a minimum of the top 1/3 of burlap, fabric, or wire mesh. Never lift or 
handle the tree by the trunk. 

3. The uppermost root on all trees shall be covered by less than I" of soil. Use hand tools to carefully remove all excess soil. The top of root /::xJll shall be set 111 -2 11 

abave finish grade and set plumb to the horizon. If planting pit is too deep, remove the tree and firmly pack additional soil in the battom of the planting pit to raise 
the root/::xJll. After positioning the tree in the planting pit, slice through root/::xJlls with 3 or 4 vertical slices (top to battom J equally distributed around the tree. 

4. Backfill shall be loosened existing soil. Remove rocks, sticks, or other deleterious material greater than !" in any direction prior to backfilling. Water and tamp to 
remove air pockets. If existing soils contain excessive sand, clay, or other material not conducive to proper plant growth, contact Engineer prior to planting. 

5. Soil rings shall be constructed of existing soil at the outer edge of the planting pit, with a height of 3 11 and gently sloping sides. Do not pile soil on top of rootball. 

6. Mulch shall be a 3" deep fayer placed to the edge of the trunk flare, around the base of shrub, or solidly around groundcover. Never pile mulch against the tree trunk. 

7. Straps shall be minimum I" wide nylon or polypropylene. All wood stakes or anchors shall be located beyond the edge of sol/ ring and located below finished grade, 
unless otherwise specified. 

8. Sabal Palms may be hurricane cut. All other palms must have fronds fled with biodegradable twine. Palm trunks shalf have no burn marks, scars, or sanding. 

9. All dimensions provided for wood materials are nominal. 

JO. When a permanent, subsurface, or drip Irrigation system ls provided, a soil ring ls not required. Mulch to edge of plantlng pit. 

II. Alternate tree bracing and guying systems approved by the Engineer may be used In fleu of the tree bracing and guying methods detailed on the Index. 
Alternate tree protectlon systems approved by the Engineer may be used In /leu of the tree protection barricade detalfed on the Index. 

12. Remove aboveground guying systems at the end of the estob//shment period. 

l"-3" From Trunk 

3" 
4 Wire Cinch Buckle 
(Tensioned With 
Mechanical Tensioner J 

Hlgh Tenaclty 2,400 lb 
Woven i"Po/yester Straps 

Tree Canopy 

Cross-Braces 

Anchors 

Rootball 

Tree Trunk 

Soll Ring For Water Collection 

Mulch 

Anchors r 4 - Min. 500 lb Rated 
Anchors J Anchors Installed At 3' - 5' 
Depth Into Undisturbed Soll With Strap 
At 45" Angle 

Exlsflng Soll Backfill 

,. Jl• Ca/lper Tree Planting 
With Underground Braolng 
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30 11 Minimum Depth 
Of Wood Stake 

Exlstlng Soll---
Backfill 

Planting Pit 2 Times 
Width Of Rootball 

NOTE: For All Other Palms, Use Detail Provided By 
Landscape Architect In Contract Plans. 

Optfonol Fourth --
Wood Broce. If 
Optional Fourth 
Wood Brace Is 
Used, Spaced At 
90• Apart. 

See Wood Batten Detail 

Safety Flags 

2 x 4 Wood Braces Ullnlmum 
Of Three Wood Braces J Spaced 
At 120" Apart. Saw Cut Ends At 
Proper Angle To Allow For 
Flush Connectlon To Wood 
Batten. Nall Wood Braces 
Securely To Wood Batten 

See Wood Stoki"ng Detail 

See Wood Botten Detail 

Safety Flags 

Minimum Of Three Wood 
Braces Spaced at 120" Apart 
with Optional Fourth Wood 
Broce. Sow Cut Ends at 
Proper Angle to Allow for 
Flush Connection to Wood 
Botten. Nail Braces Securely 
to Wood Botten. 

~ Of Trunk Height Minimum 

Horizon Line 

:: ~See Wood Stoki"ng Detail 

Existing Soil 
Backfill 

Soil Ring For Water Collection 

Mulch 

Existing Soil 

NOTES: Slope Provided As Rise:Run. For All Other Palms, Use Detail 
Provided By Landscape Architect In Contract Plans. 

Cabbaae Palm Planting On Slope For Up To 2.4' Clear Trunk 

Burlap Layers (Five J ---- ______ Trunk 

Bonds Or Strops -----

Wood Batten Detail 

2 x 4 x 12 
Wood Botten 

~----- 2 x 4 Wood Broce 

NOTE: Stake Into Firm, Existing Soll. 

Wood Staking Detail 

--- Existing Soil Backfill 

Planting Plt I Times Width 
Of Rootball Plus 6 11 On Both Sides 

NOTE: Slope Provided As Rise:Run. 

4• and Larger Co/lper Tree Planting On Slope 

Wood Stakes---

Top Of Wood 
Stakes And 
Strops Positioned 
Between -J. To j 
Of Tree Height 

2' Minimum ~-
Depth Of 
Wood Stake 

Strops Securely Fastened 
To Tree 

Jii'llb-- Strops Securely 
Fastened To Wood Stakes 

Safety Flags 

----- Three Wood Stakes 
Spaced At 120" Apart 

___ Soll Ring For Water Collectlon 

Mulch 

[I ~I~·~}: 111 111(·~ :1111 I }- ~u~i:,;,7~~~1h 
I ;'1'-;~'l' 1 

,_I~ Ex/st;ng Soll 

: 2x Existing Soil Backfill 

Planting Pit 2 Times 
Width Of Roofball 

Mu/ti-Trunk Tree Planting 

Straps Securely Fastened 
To Tree 

Stropplng Securely 
Fastened To Wood Stakes 

~-- Safety Flags 

Two Wood Stakes 
Spaced At 180° Apart 

Horizon Line 

]~l~~ili~~~i~-~-~-~~S:oil Ring For 
~ Wafer Collection 

Planting Pit I Times Width 

Mulch 
Existlng Soil 

~-- Exlstlng Soll Backflll 

Of Rootball Plus 6" On Both Sldes 

NOTE: Slope Provided As Rlse:Run. 

1• - Jl• Co/lper Tree Planting On Slope 
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2 X 4 Minlmum Posts 
12' Maximum Spacing 

------- Wood 2 X 4 Posts 

------- Wood IX 4 Stringers. Nail 
Wood Stringers Securely 
To Wood Posts. 

-------- Tree Trunk 

NOTE: For Groul?_s Of Trees, Place Barrioades 
Between Trees And Construction Activity. 

* Dimension Varles Per 
Cr!tlcal Protection Zone 

NOTES: Crltlcal Protection Zone: The Area Surrounding A 
Tree Wlfhln A Circle Described By A Radius Of One Foot 
For Each Inch Of The Tree Trunk Diameter At 54" Above 
Finished Grade. For Groups Of Trees, Place Barricades 
Between Trees And Construction Activity. 

*Dimension Varles 
Per Crftlcal 
Protection Zone 

Safety - Orange Nylon Or 
Polypropylene Type Fence 

Securely Affix Fence To 
Stringer W ifh Staples Or Nails 

4' Minimum Height 

2' Minimum Depth 

* Tree Protection Barricades Shall Be Located To Protect A Minimum Of 75% Of The Critical 
Protection Zone. 

Tree Proteotlon Ba"loade 

------ Mulch 

Existing SoU Backfill Existing Soil Backfill 

Plantlng Pi"f 2 Ti"mes 
Width Of Rootboll 

NOTE: Slope Provided As Rise:Run. 

Soil Ring For 
Water Collect/on 

Mulch 

Ground Cover/Shrub Planting Ground Cover/Shrub Planting On Slope 

----- Shrub Or Ground Cover Planting 

,.---""--__x---y___x~'--'~"--X--~ 

Spacing Per Plans 

Bedli"ne Or Edge Of Sldewalk 

Maxi"mum Mature Uai"ntained 
Spread Of Plants 

Spacing Per Plans 

Ground Cover/Shrub Utyout Detail 
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GENERAL NOTES 

I. Details apply to both rural and urban intersections under stop sign control or flashing beacon control. For full signal controlled 
intersections see Design Note No 4. 

2. Sight distance ( d J applies to normal and skewed intersections (intersecting angles between 60° and 120° J, and where vertical 
and/or horizontal curves are present. Sight distance ( d J is measured along the ma]or roadway from the center of the entrance 
lane of the minor roadway to the center of the near approach lane (right or left J of the major roadway. Distances dL and d, are 
measured from the centerline of the entrance lane of the minor roadway to a point on the edge of the near side outer traffic lane 
on the major roadway. Distance dm is measured from the centerline of the entrance lane of the minor roadway to a point on the 
median clear zone limit or horizontal clearance limit for the far side roadway of the major roadway. 

3. a. The limits of clear sight define a corridor throughout which a clear sight window must be preserved. See WINDOW DETAIL, Sheet 6. 

b. Clear sight must be provided between vehicles at intersection stop locations, and vehicles on the major roadway within dimension 'd'. 

c. Since observations are made in both directions along the fine of sight, the reference datum between roadways is 3'-6 11 above 
respective pavements. 

4. Barrier systems within intersection sight corridors, where penetration into the sight window might occur, shall be located to provide the 
least adverse affect practical. 

5. The corridor defined by the limits of clear sight is a restricted planting area. Drivers of vehicles on the intersecting roadway 
and vehicles on the major roadway must be able to see each other clearly throughout the limits of 1d1 and 'da'· ff in the Engineers 
judgement, landscaping interferes with the line of sight corridor prescribed by these standards the Engineer may rearrange, 
relocate or eliminate plantings. Plants within the restricted areas are limited to selections as follows: 

Ground Cover & Trunked Plants (Separate or Combined): 
Ground Covers - Plant selection of low growing vegetation which at maturity does not attain 

a height greater than 18" below the sight line datum. 
For ground cover in combination with trees and palms; the following heights 
below the sight line datum will apply: 24" for trees and palms< II" dia.: and, 
18" for sabal palms >/1 11 s18 11 dia. ( dia. -within Sight Window J. 

Trunked Plants Plant selection of a mature trunk diameter 4 11 or less measured at 6 11 above the 
ground. Canopy or high borne foliage shall never be lower than 5' above the sight 
line datum. These selections shall be spaced no closer than 20'. 

Trees: 
Trees can be used with lawn; pavers; pavement; gravel, bark or wood chip beds; ground covers 
or other Department approved material. The clear sight window must be in conformance with the 
'WINDOW DETAIL' modified to attain the height requirements listed in 'Ground Covers' above. Tree 
size and spacing shall conform to the following tabular values: 

Speed (mph) 

Description 30 I 35 I 40 I 45 I 50 I 55 

(Inches J 
I 60 

Diameter >4<11 1 >11•18 I >4<11 1 >11•18 I >4<11 1 >11•18 I >4<11 1 >11•18 I >4<11 1 >11•18 I >4<11 1 >11•18 I >4<11 1 >11•18 ! Within Limits Of Sight Window J 

r Feet J 
Minimum Spacing 

22 I 91 I 2111081 11 I 126 I 40 I 145l4sl16sl 52 I rr1 I 60 I 193 ! c. to c. Of Trunk J 

Sizes and spacings are based on the following conditions: 
(a J A single line of trees in the median parallel to but not necessarily colinear with the centerline, 
( b J A straight approaching mainline, within skew limits as described in No. 2 above. 
( c J I. Trees and palms s ll"in diameter casting a vertical 61 wide shadow band on a vehicle entering 

at stop bar location when viewed by mainline driver beginning at distance 1d1
; see SHADOW 

DIAGRAM, Sheet 6. 
2. Sabal palms with diameters> ll"to s 18 11 spaced at intervals providi"ng a 2 second full view of 

entering vehicle at stop /xJr location when viewed by mainline driver beginning at distance 1d1
; 

see PERCEPTION DIAGRAM, Sheet 6. 
( d J Trees with diameters :S 1/ 11 intermixed with trees with diameters >II" :S 18" are to be spaced /xJsed 

on trees with diameters >l/ 11 s 18 11
• 

For any other conditions the tree sizes, spacings and locations shall be detailed in the plans; see Design 
Note No. 5. 

DESIGN NOTES 

I. The information shown on this index is intended solely for the purpose of clear sight development 
and maintenance at intersecting highways, roads and streets, and is not intended to be used to 
establish roadway and roadside safety except as related to clear sight corridors. An analysis of sight 
distance shall be documented for all intersections. 

2. Details are based on the AASHTD 'A Policy On Geometric Design Of Highways And Streets, 2001'. 
CHAPTER 9, INTERSECTION SIGHT DISTANCE, CASES B and F, and Department practices for channelized 
median openings (left turns from major roadways J. 

3. The minimum driver eye setback of 14.5' from the edge of the traveled way may be adjusted on any 
intersection leg only when justified by a documented, site specific field study of vehicle stopping 
position and driver eye position. 

4. For SIGNALIZED INTERSECTIONS sight distances should be developed based on AASHTD 'Case 0-
lntersections With Traffic Signal Control'. 'At signalized intersections, the first vehicle stopped on one 
approach should be visible to the driver of the first vehicle stopped on each of the other approaches. 
Left-turning vehicles should have sufficient sight distance to select gaps in oncoming traffic and 
complete left turns. Apart from these sight conditions, there are generally no other approach or 
departure sight tri"angfes needed for signalized intersections. 
However, if the traffic signal is to be placed on two-way flashing operation (i.e. flashing yellow on the 
major-road approaches and flashing red on the minor-road approaches J under off-peak or nighttime 
conditions. then the appropriate departure sight triangles for Case B. both to the left and to the right, 
should be provided for the minor-road approaches. In addition, if right turns on a red signal are to be 
permitted from any approach, then the appropriate departure sight triangle to the left for Case 82 
should be provided to accommodate right turns from that approach.' 

5. Where curvature, superefevation, adverse split profiles or other conditions preclude the use of standard 
tree sizes and spacing, proof of view and shadowing restraints must be documented and the size and 
location of trees i"n medlans detatled in the plans. 

6. Intersection sight distance values are provided for Passenger Vehicles, SU Vehicles and Combination 
Vehicles. Intersection sight distance based on the Passenger Vehicle is suitable for most intersections. 
Where substantial volumes of heavy vehicles enter the major-road, such as from ramp terminals with 
stop control or roadways serving truck terminals, the use of tabulated values for SU Vehicles or 
Combination Vehicles should be considered. 
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PICTORIAL 

2. LANE UNDIVIDED Crossroad 

d 111 

~itl 
PICTORIAL 

"'" "'" ii1~ d dt dr ii)~ d 
~b} ~b} 

dt dr ~~ 
~· ~b} 

d dt dr 

30 335 240 150 30 42.0 295 190 30 510 360 = 35 390 275 !75 35 490 345 22.0 35 595 420 265 
40 445 315 2.00 40 560 395 250 40 680 480 305 
45 500 350 = 45 630 445 280 45 765 540 340 
50 555 390 250 50 700 495 310 50 845 600 375 
55 610 430 275 55 770 --- , ,,_ 55 930 660 415 
60 665 470 300 60 840 595 375 60 1015 72.0 450 
65 72.0 510 3,. 65 910 645 405 65 1100 780 490 

Passenger Vehicle SU Vehicle Combination Vehicle 

SIGHT DISTANCE ( d J ANO REL.A TEO DISTANCES ( dL , d, J ( FEETJ 

2. LANE UNDNIDED 

d 

o.,, o.,, 
.!?11:1 

d dt dr 
.!?11:1 

~-:!: ~-:!: 
"'"' "'"' 30 355 195 135 30 

d dt dr "'" ii)~ 
~b} 

d dt dr 

450 250 rro 30 540 295 2.05 
35 415 225 155 35 525 290 2.00 35 630 345 240 
40 475 260 /BO 40 600 330 225 40 72.0 395 270 2 LANE 2 WAY • FLARED FOR OPPOSING LEFT TURN CENTERED ON ALIGNMENT 

yr Crossroad 

-------

d, 
d I: I d 

111 

PICTORIAL 

2 LANE 2 WAY• FLARED FOR SINGLE SIDE LEFT TURN CENTERED ON ALIGNMENT 

I.SEND 
!i!i!!i!i!i;:i;mm;JI Areas Free or Sight Obstructions 

NOTE: See Sheet 6 for intersecting roadway origin 
of clear sight and quadrant corner clips. 

---~ 

45 530 290 200 45 675 370 255 45 BIO 445 305 
50 590 325 22.0 50 750 410 285 50 900 495 340 
55 650 355 245 55 825 450 310 55 990 540 375 
60 710 390 265 60 900 490 340 60 1080 590 405 
65 765 42.0 290 65 rJ/'5 530 370 65 /!TO 640 440 

Passenger Vehlcle SU Vehicle Combination Vehicle 

SIGHT DISTANCE ( d J ANO REL.A TEO DISTANCES ( dL , d, J ( FEETJ 

2 LANE 2 WAY• FLARED FOR LEFT TURNS 
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t;,:"I r Crossroad 

_ _j4l___ §."<> c-,, c-,, ·-. d dt "' 
.!?• d dt "' ·~~ d dt "' ~.~ •• 

"'"' ~b} ~~ 
30 355 250 115 30 450 321J 150 30 540 380 f15 
35 415 295 135 35 525 310 f10 35 630 445 21J5 

• - '"' -6 I <===i - - • --!IJlJ 40 415 335 155 40 600 425 195 40 720 510 235 

-i:n:i--- ------ ~ - ~ - - - - l - - ~ - - -~---;;,----- --= - 45 530 315 f15 45 675 415 220 45 810 570 265 
50 590 415 195 50 750 530 245 50 900 635 295 

[][jJooo.--- c:::::::> I c:::::::> ---- 55 650 460 210 55 825 585 270 55 990 700 320 

-··-ir-.::.•11. ... ·..:u-u. irlliw· .. 60 705 500 230 60 900 635 295 60 1080 765 350 

Um;f Of Clear Sight-:;'.?""' 1 ·~- Um;t Of Clear Sight 65 765 540 250 65 975 690 320 65 lf10 825 380 

cit I d, Passenger Vehlcle SU Vehicle Combination Vehicle 

d 111 d SIGHT DISTANCE < d J ANO RELA TEO DISTANCES < dL, d, J <FEET J 

nitl 'f LANE UNOMDED 

PICTORIAL 

'f LANE UNOMOEO I 
n1~ 

' ~~ c-,, c-,, 

_;.§j.. I d dt "' 
.~<!> 

d dt "' 
.!?• d dt "' ~.~ •• •• 

~li!mil;=t!i!m!i!!if!!M!!-=:: ..... "'"' ~b} ~b} 
---~Ciima=~v ' 

I mimma11ma11ma11ma11ma11mamimma11ma11~ 30 315 205 120 30 480 220 155 30 570 310 185 

---~~- - - - - - - - - <>== - - --___:--~-~ 35 440 240 145 35 560 255 180 35 665 365 215 
- - - -

----- <===i ' <>== - -
40 500 275 165 40 640 290 210 40 760 415 250 

!"\-~·,-::-"" "'"'ssss:s=== Jr Jr Jr --+- &"' &"' &"' ------<SSSSS "' "" "" " ' ' , ... s;;A 
.-mi 

45 45 720 330 235 45 855 410 280 o:::n:Jooo-•w 565 310 185 

= = ---- - - - -
' --~- - -

- - 50 625 340 205 50 BOO 365 260 50 950 521J 310 cm-------- - - =- - - - - - - - -
~ __ .;-___ 

I!"~--
55 690 315 225 55 880 400 285 55 1045 570 340 

--..---...,.a..==!!;m=r.;mJ;!m1m 60 750 410 245 60 960 440 310 60 1140 625 310 
65 815 445 255 65 1040 480 340 65 1235 675 400 

dL -~- d, 
Passenger Vehlcle SU Vehlcle Comblnation Vehicle 

d I! I d SIGHT DISTANCE < d J ANO RELATED DISTANCES < tJ,,, d, J <FEET J 

111 
'f LANE UNOMDED FLARED - SYMMETRICAL 

n1f 
PICTORIAL 

'f LANE UNOMDED FLARED - SYMMETRICAL 

__.Jt\~-~ ~~ §."<> ~~ •• d dt "' 
ii)g d dt "' •• d dt "' ~b} ~b} ~b} 

30 315 255 95 30 480 340 125 30 570 405 145 

~::m---
35 440 310 115 35 560 395 145 35 665 410 f10 

-----"""'of:Il] 40 500 355 130 40 640 450 165 40 760 540 195 
~ ---- I ¢=o. 45 565 400 145 45 720 510 185 45 855 605 220 - - -

.:;;;: ... - ------ - -__!!_ 

- - - - - - - - - - - - - -

<>== 
' 

<>== ~V,.~-#~..-[[]] 50 625 440 160 50 BOO 565 21J5 50 950 670 245 ---e-- ii"'"""~ Jr Jr Jr T- i:> i:> i:> 55 690 490 f12 55 880 620 225 55 1045 740 270 a::n::i---- = c:::::::> ---- - - - - - - - - - - - - - - - ~--~ - - - - 60 750 530 195 60 960 680 245 60 11140 805 295 
[]]]- ____ 

= ' 1040 735 255 

I;;--
65 815 575 210 65 65 12.35 875 320 

-~™AL~~;u:am..=e;am_.!!!!!!!m1111 ----
-~ Passenger Vehicle SU Vehicle Combination Vehicle 

dL 
-1"- d- I SIGHT DISTANCE ( d J ANO RELATED DISTANCES ( dL, d, J (FEET J 

d Ii I d 'f LANE UNOMDED W"H OPTKJNAL LANE 

n1fl 
PICTORIAL 

'f LANE UNOMOEO WITH OPTKJNAL LANE 

l..EBEllO 
lmmmnnftftftil Areas Free Of Sight Obstructions NOTE: See Sheet 6 for intersecting roadway origin 

of clear sight and quadrant corner clips. 

@ 
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UEDIAN 22' OR LESS 25' -64' MEDIAN 

-~-g 
d d, d, d,, •• 

~~ 
-~-g 

d d, d, d" •• 
~~ 

30 390 280 90 32[) 30 290 210 330 230 
35 480 330 100 380 35 330 230 390 2BO 
40 52fJ 310 110 430 40 380 270 440 310 
45 590 42[) 130 480 45 430 300 500 350 
50 650 480 140 530 50 480 340 550 390 
55 720 510 160 590 55 530 310 610 430 
60 780 550 110 640 60 570 400 660 470 
65 850 600 190 700 65 62[) 440 72[) 510 

PASSENGER VEHICLE ( P J 

I/ED/AN 35' OR LESS 40' -64' MEDIAN 
o.., 
-~~ d d, d, d,, 
~~ 

o.., ,,,.. 
d d, d, d" •• 

~~ 
30 540 380 100 480 30 310 260 42[) 300 
35 630 450 110 530 35 440 310 490 350 
40 72[) 510 130 610 40 500 350 560 400 
45 810 570 150 690 45 560 400 630 450 
50 900 640 160 760 50 62[) 440 700 500 
55 990 700 180 840 55 690 490 770 540 
60 1080 760 2fJO 92[) 60 750 530 840 590 
65 1110 830 210 990 65 810 570 910 640 

SINGLE -UNIT TRVCIC (SU J 

MEDIAN 30' OR LESS 35' -50' MEDIAN 64' MEDIAN 

~g d d, d, d,, 
~~ 

~g d d, d, d,, 
~~ 

o.., 
-~~ d d, d, 
~~ 

30 62[) 440 /2[) 52[) 30 670 470 100 580 30 480 330 510 
35 72[) 510 140 600 35 780 550 /2[) 680 35 540 380 590 
40 82[) 580 160 690 40 890 630 140 780 40 62[) 440 680 
45 930 660 180 780 45 1000 710 150 870 45 690 490 760 
50 1030 730 2fJO 860 50 1110 790 110 gro 50 770 540 850 
55 1130 BOO = 950 55 /22[) 860 190 1010 55 850 600 930 
60 1240 880 240 1040 60 1330 940 2fJO 1160 60 92[) 650 /02[) 
65 1340 950 260 112[) 65 1440 /02[) = 1260 65 1000 710 1100 

INTERMEDIATE SEMI-TRAILERS fWB-40 & WB-51JJ 

d" 

360 
42[) 
480 
540 
600 
660 
720 
780 

Crossroad 

d 

Limit Of Clear Sight 

d, 
I I 

PLAN 

PICTORIAL 

dv 

See INSET A 

Limited To Ground Cover 

d. 
d 

* 6' For Restrlcted Conditions 
CZ For Nonrestrlcfed Conditions 
See Index No. 700 

Where The Uedi"an Is Suffici"enf/y Wi"de For The Desi"gn Vehi"cle To Pause In The Uedlon 
(Vehicle Length Plus 6' Min. J The Clear Line Of Slght To The Right ( dvJ Is Measured From 
The Vehicle Pause Location, i.e., Not From The Cross Road Stop Position; Distances cf & <In 
Do Not Apply. 

INSET A 

Vehicle Type Vehicle Length (Ft. J 

Passenger ( P J 19 

Slngle Unit (SU J 30 

Lorge School Bus 40 

WB-40 45.5 

WB-50 55 

See INSET B 

Limit Of Median 
S~ hf Obsfrucflon 

LEGEND 

!iiiiii!miGj!ftmlft~I Areas Free Of Sight Obstructions 

INSET B 

NOTES FOR 4-LANE ON/OED ROADWAY 

I. See Sheet 6 for origin of clear sight l!ne on the minor road. 

2.. Values shown i"n the tables are the governlng ( controlllng J slght dlstonces calculated 
based on 'AASHTO Case B - Intersection with Stop Control on the Mlnor Rood.' 

SIGHT DISTANCES (d) & <dvJ AND RELATED DISTANCES (du dro dm & dvL J <FEET J 

4 LANE DIVIDED ROADWAY 
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I/ED/AN 22' OR LESS 25' -64' MEDIAN 

~g dx d, d, d,, 
Fl~ 

"" ·~~ d d, d, d" 
~~ 

30 410 290 80 3SO 30 310 220 330 230 
35 480 340 90 410 35 360 2SO 390 280 
40 550 390 100 470 40 410 290 440 310 
45 620 440 110 530 45 460 330 500 3SO 
so 690 490 130 580 so 510 360 550 390 
55 760 540 140 640 55 570 400 610 430 
60 830 590 150 700 60 620 440 660 470 
65 900 640 110 760 65 670 470 720 510 

PASSENGER VEHICLE IP J 

MEDIAN 35' OR LESS 40' -64' MEDIAN 

§,"<> 
ii)~ dx 
~~ 

d, d, d,, 
.§.~ 
~· ~~ 

d d, d, d" 

30 590 420 90 510 30 410 290 420 300 
35 690 490 110 600 35 470 330 490 350 
40 780 5SO 120 680 40 540 380 560 400 
45 880 620 140 760 45 610 430 630 4SO 
so 980 690 160 850 50 680 480 700 500 
55 1080 760 110 940 55 740 520 770 540 
60 1110 830 190 1020 60 810 570 840 590 
65 1!!70 900 200 1100 65 880 620 910 640 

SINGLE -UNIT TRUCK I SU J 

MEDIAN 30' OR LESS 35' -50' MEDIAN 64' MEDIAN 

§,"<> 
·;;;~ dx d, d, d,, 
~~ 

§,"<> 
ii)~ dx d, d, d,, 
~~ 

§,"<> 
·;;;~ d d, d, 
~~ 

30 670 470 1/0 580 30 720 5/0 100 640 30 490 350 510 
35 780 550 /JO 670 35 830 590 110 740 35 580 410 590 
40 890 630 150 770 40 950 670 130 840 40 660 470 680 
45 1000 710 110 860 45 1aro 760 150 9SO 45 740 520 760 
so 1110 790 /90 960 so 1190 840 160 1060 50 820 580 BSO 
55 1220 860 200 1050 55 1310 930 180 1160 55 910 640 930 
60 1330 940 220 1150 60 1430 1010 190 1270 60 990 700 1020 
65 1440 1020 240 1240 65 1550 1100 210 1380 65 1aro 760 1100 

INTERMEDIATE SE/II-TRAILERS IWB-40 & WB-50J 

d" 

360 
420 
480 
540 
600 
660 
720 
780 

d ( dx For One-Step Crossing J 

r------
~-------

IK-~----~----:.-
~ .. 

I, 
~I I 

PLAN 

PICTORIAL 

dv 

d r d x For One -Step Crossing J 

* 6' For Restricted Conditions 
CZ For Nonrestrioted Conditions 
See Index No. 700 

Where The Median Is Sufficiently Wide For The Design Vehicle To Pause In The Median 
( Vehlole Length Plus 6' Min. J The Clear Llne Of Sight To The Right ( dvJ Is Measured From 
The Vehicle Pause Location. I.e •• Not From The Cross Road Stop Position; Distances rJ & Qi 
Do Not Apply. 

INSET A 

See INSET B 

Llmft Of Median 
Si ht Obstruction 

LE9END 

f!§mnmmn§§I Areas Free Of Si"ght Obstructions 

----------[[J[] 

---t:Dl 

---* 

INSET 8 

NOTES FOR 4-LANE ON/OED ROADWAY 

I. See Sheet 6 for origin of clear sight line on the minor road. 

2.. Values shown i"n the tables are the governing ( controlfing J sight distances calculated 
based on 'AASHTO Case 8 - Intersection with Stop Control on the Minor Rood.' 

SIGHT DISTANCES <dJ,<dvJ & <dxJ AND RELATED DISTANCES <dud,,dm & dvLJ <FEETJ 

6 LANE DIVIDED 
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- -.-IC__ - - - - _d'_ _ - - - - - -1---~ -----_ j _ 
[Ill ==> * [Ill ==> I 

=~~~:~'5'~;~--j~~ -~;;;;:~~:;:.,.. 
Sight Window .ui : 

:§: 
1 

Minor Road Under Stop Control * Edge Of Major Road Traveled Way 

The Traveled Way Is The Portion Of The Roadway For The Movement 
Of Vehicles, Exclusive Of Shoulders And Marked Bicycle Lanes. 

Note: Llnes For 'Limlt Of Clear Slght' Are Opposite Hand When Major 
Rood Near Lane Trafflc Moving Left (e.g., One-Woy Left). 

.,1 ' 

"i ~ n :~ ' I• .s 
~ 

PICTORIAL 

ORIGIN OF Cl£AR SIGHT LJNE 

Bottom Of Canopy 

ON MINOR ROAD 3.5' I See Genera/ Note 3c I 

Pavement 
l 
I 

The Intent Of This Standard Is To Provide A Window With Vertical 
Limits Of Not Less Than 5' Above And ! 1-6 11 Below The Sight Line 
Datum, And Horizontal Limlts Defined By The Limits Of Clear Sight. 

PICTORIAL 

WINIJ(JW DETAIL 

IJJJTl 
-----------------------------------r----------------------------------------------

<-=--::... """] I JJ:rn 

da I Feet J 

Design I Lone 2. Lones 
sceed Crossed Crossed 

PH p SU Comb. p SU Comb. 

30 245 285 330 265 320 360 
35 285 335 385 310 310 420 
40 325 380 440 355 425 480 
45 365 430 495 395 475 540 

* See Note. 

PICTORIAL 

3 Lones 
Crossed 

p SU Comb. 

285 350 390 
335 405 460 
380 46S S25 
430 520 590 

da 

-ti The d0 values In this table were established l1y the method referenced In 
Design Note 2., and ore applicable to urban, predominantly curbed roadways 
with design speeds of 45 mph or less and meeting the restricted conditions 
defined in Index No. 700. For horizontal cleoronce ( HC J of six feet r 61 J, the 
values for db mcry be determined by the equation db· do ( w/( w+/2.) ). For roadways 
with nonrestricfed conditions, d111nd dbShould be based on the geometry 
for the left turn storage and on clear zone widths (See Index No. 700 J. 

CHANNELJZED DIRECTIONAL MEDIAN OPENINGS 

Restricted Unrestricted 
( 2 Seo. Min. J 

d 

PERCEPTKJN DIABRAJI 
SETTING SABAL PALM <STATE TREE I SPACING 

c::: 

Mln. Spoclng 

d 

SHAIJ(JW DIABRAJI 

LESEND 
=~~~,,~~~,,~~~,,~~~,,~~,,~~~~J Areas Free Of Sight Obstructions 
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Crossing Shoulder Pavement (Except Area Occupied By Crossing Surfacing Material J: 
(a) To Shoulder Line For Outside Shoulders Less Than 8' Wide. 
( b) To 8 1 Maximum Width For Outside Shoulders 8' Or Wider 

(Regardless Of Approach Shoulder Pavement Wldth ). 
f c J 4' For Median Shoulders. 

I ~~- Jlraod Signal, Gate 
Beveled Edge (I: 4 Slope J ~~ Y or Signal And Gate 

Shoulder Line*~= ~I ~~-"---""":::::;:::::::':::;;f'.=:::::':'::=:'.;;fl':'::::;=:::::,,,,,~'--l_J:'.! Varies f 2' Min. J 

Shoulder Pavement-- ......._ _See 'Crossing Shoulder 
Pavement' Above 

- - Vari"es, See Index No. !1882 

~ 
With Or Without Signal, 
Gate Or Slgna/ And Gate .. 

r Pavement~ 
- --- - ----'---- -

Flexible Pavement 

HALF PLAN 

ROADWAYS WITH FWSH SHOOLDERS 

Varies RR Crossin Vories Varies 
(f'To4.5'J (Full Depth Asphalt/Rubber Shown J (/'To 4.5') 

Cap Or Expansion Material 
Friction Course (When Required By Crossing Type J Friction Course 

.. 
Shoulder Pavement In Lieu 
Of Curb (Continuous Over 
Utlllty Strip J 

_

11
~:r-Rollrood _£_r Pavement 

~~ 
I ~ 

Crossing Materials Shoulder Pavement In Lleu 
(Width Varies J Of Curb And Sidewalk 

I (Continuous Over Utility Strip) 

3' Curb Transition 3' Curb 
Transition Varies ( 8 1 Min. J Varies f 8 1 Min. J 

Concrete Curb 
And Gutter 

Utility Strip-

Concrete Curb And Gutter 

,~:f"=~31~~~~~J:~~~~:~s~11o~u1der Pavement 
Shoulder Pavement When Crossing 
Materials Do Not Extend Beyond 
Lip Of Gutter. 

Note: For location of rallroad signals, 
gates or signals and gates see 
Index No. !1882 

HALF PlAN 

CURBED ROADWAYS 

f Rall~ 

30' 

I 

2' I 

Beveled Edge (I: 4 Slope J 

f Track 

( f Rail r 
I 

2' 

30' 

Overbuild _jpj~='~=7==~'---'-"1·~J'"'""'-""-"'--""'°°'"&~·f""--1J===~=F~~F~;;Overbuild 

~-- \ --~ ~--
11 

"'Ballast~ _, -""' Type SP Asphalt (500 Lb/SY J 
Type SP Asphalt ~Balla~ 
(500 Lb/SY J 

,,.--- Crosstie __....../ 

Filter Fabric (Optional 
With RR Company J SECTION VIEW 

Filter Fabric (Optional 
With RR Company J 

TYPICAL CROSSING MATERIAL REPLACEMENT AT RR CROSSINGS 

To prevent low-clearance vehicles from becoming caught on the tracks, the crossing 
surface should be at the same plane as the top of the roils for a distance of 2. feet 
outsi"de the rails. The surface of the higlrway should also not be more than 3 inches 
higher or lower than the top of the nearest ra/I at a point 30 feet from roll unless track 
superelevation makes a different level appropriate. Vertical curves should be used to 
traverse from the higlrway grade to a level plane at the elevation of the rails. Rails that 
ore superelevoted, or a roadway approach section that ls not level, will necessitate a site 
specific analysis for rall clearances. CROSSINS SURFACES 

Type Definition 

c Concrete 

R Rubber 

RA Rubber/ Aspha/f 

STOP ZONE FOR lll88ER CROSS/NS 
Design Speed Zone Length 

(mph) ( Dlstance From Stop J 

45 Or Less 250' 

50 - 55 350' 

60 - 65 500' 

70 600' 

Notes: 

I. Type R Crossings ore NOT to be used for multiple track 
crossings wlthln zones for an existing or scheduled 
future vehicular stop. Zone lengths are charted above. 

2.. Single track Type R Crosslngs wlthin the zones on the 
chart may be used unless englneerlng or safety conslderatlons 
dictate otherwise. 

VERTICAL ROADWAY ALIGNMENT THR<IJGH A RAILROAD CROSSING 

General Notes 
I. The Railroad Company will furnish and install all track bed (ballast), crossties, rails, crossing surface panels and accessory 

components. All pavement materi"o/, inc/ucHng that through the crossing, will be furnlshed and i"nstolled by the Department or 
!ts Contractor, unless negotiated otherwise. 

2.. When a railroad grade crossing is located within the limits of a highway construction project, a transition pavement 
wilf be malntained at the approaches of the crossing to reduce vehicular impacts to the crossing. The transition 
pavement wlll be malntalned as appropriate to protect the crossing from low clearance vehicles and vehicular Impacts 
until the construction project is completed and the final highway surface is constructed. 

3. The Central Rail Office will maintain a /i"st of currently used Railroad Crossing Products and will periodically distrib.Jte the 
current I/st to the District Offices as the I/st ls updated. 

4. The Railroad Company shall submit englneering drawlngs for the proposed crossing surface type to the Construction Project 
Englneer and/or the District Roll Office for concurrence along with the List of Raf/road Crossing Products. The approved 
engineering drawings of the crossing surface type shall be made a part of the lnstallatlon agreement. 

5. Sldewa/ks shall be constructed through the crosslng between approach sldewo/ks of the crosslng. Sidewalks shall be 
constructed with appropriate material to allow unobstructed travel through the crossing In accordance with ADA requfrements. 

6. All asphalt shall be installed in accordance with Index No. 514 and Section 300 of the Standard Specifications. 
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End Road Work Signs 

Work Zone Sign Supports 

Commonly Used Warning and Regulatory Signs 
In Work Zones 

Manholes/Crosswalks/ Joints 
Truck Mounted Attenuators 
Removing Pavement Markings 
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Channelizing And Lighting Devices 
Channelizing And Lighting Devices Consistency 
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PREFACE 
All projects and works on highways, roads ond streets shall have a traffic 
control plan. All work shall be executed under the established plan and 
Department approved procedures. This index contains information specific 
to the Federal and State guidelines and standards for the preparation 
of traffic control plans and for the execution of traffic control in work 
zones, for construction and maintenance operations and utility work on 
highways, roads and streets on the State Highway System. Certain 
requirements in this Index are based on the high volume nature of 
State Highways. For highways, roads and streets off the State Highway 
System, the local agency I City/County J having jurisdiction may adopt 
requirements based on the minimum requirements provided in the MUTCD. 

Index No. 600 provides Department policy and standards. Changes are only to 
be made thru Deportment approved procedures. Index Nos. 601 thru 610 provide 
typical applications for various situations. Modification can be made to these 
Indexes as long as the changes comply with the MUTCD and Department 
Design Standards. 

The sign spacings shown on the Indexes are typical I recommended J distances. 
These distances may be increased or decreased based on field conditions, in 
order to avoid conflicts or to improve site specific traffic controls. 

MANUAL ON UNIFORM TRAFFIC aJNTROL DEVICES 
The Florida Department of Transportation has adopted the "Manual On 
Uniform Traffic Control Devices For Streets And Highways" I MUTCD J 
and subsequent revisions and addendums, as published by the 
U.S. Department of Transportation, Federal Highway Administration, 
for mandatory use on the State Maintained Highway System whenever 
there exists the need for construction, maintenance operations 
or utility work. 

ABBREVIATIONS 
Abbreviations assigned to the 600 series Design Standards and 
applicable to traffic control plans, unless otherwise identified in 
the plans, are as follows: 

CFR Code of Federal Regulations 
OTOE District Traffic Operations Engineer 
FDOT Florida Department Of Transportation 
HAR Highway Advisory Radio 
L Taper Length, Buffer Length Or Taper Length Plus Buffer Space 
MAS Motorist Awareness System 
MOT Maintenance Of Traffic 
MOTC Maintenance Of Traffic Committee 
MUTCD Manual On Uniform Traffic Control Devices For Streets And Highways 
NCHRP National Cooperative Highway Research Program 
PCMS Portable Changeable I Variable J Message Sign 
PRS Portable Regulatory Sign 
R Radius 
RPM Raised Retroreflective Pavement Marker 
RSDU Radar Speed Display Unit 
S Posted Speed Of Off -Peak 85 Percentile Speed I MPH J 
SLEO Speed and Law Enforcement Officer 
TTC Temporary Traffic Control 
TCP Traffic Control Plan! s J 
TCZ Traffic Control Zones 
TMA Truck Mounted Attenuator 
VECP Value Engineering Change Proposal 
W Width Of Taper Transition In Feet, i.e., Lateral Offset 

SYMBOLS 
The symbols shown are found in the FOOT site menu under 
Traffic Control cell library on the GADD system. 
Symbols assigned to the 600 series Design Standards and 
applicable to traffic control plans, unless otherwise identified 
in the plans, are as follows: 

• 

Work Area, Hazard Or Work Phase I Any pattern within a boundary J 

Sign With 18" x 18" I Min. J Orange Flag And Type B Light 

Channelizing Device 

Type I Or Type II Barricade Or Vertical Panel Or Drum D 

§ Type I Or Type II Barricade Or Vertical Panel Or Drum I With 
Flashing Light At Night Only J 

Type I Or Type II Barricade Or Vertical Panel Or Drum I With 
Steady Burning Light At Night Only J. 

0 Type I Or Type II Barricade Or Vertical Panel Or Cone Or 
Tubular Marker Or Drum 

Cone Or Tubular Marker 

I Type I, Type II Or Type III Barricade Or Vertical Panel Or Drum 

<I Type I, Type II Or Type III Barricade Or Vertical Panel Or Drum 
I With Flashing Light J 

t Type I, Type II Or Type III Barricade Or Vertical Panel Or Drum 
r With Steady Burning Light J 

Type III Barricade 

Type III Barricade r With Flashing Light J 

~ 

~ 

~ Type III Barricade I With Steady Burning Light J 

[Ji Work Zone Sign 

IT"" Flogger 

""' Traffic Signal 

""" Advance Warning Arrow Panel 

~ Portable Signal 

= Crash Cushion 

r- Stop Bar 

[]']!Cl Work Vehicle With Flashing Beacon 

I x II I] Shadow IS J Or Advance Warning I AW J Vehicle 
With Advance Warning Arrow Panel And Warning Sign 

8 Truck Mounted Attenuator I TMA J 

,,(> Orange Flag For TCZ Signs 

Q> Type B Light For TCZ Signs 

ITIJ Law Enforcement Officer 

~ Portable Regulatory Sign 

~ Radar Speed Display Unit 

~ Portable Changeable I Variable J 
Message Sign 

= Lane Identification + Direction Of Traffic 
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DEF/NmoNS 
Regulatory Speed <In Work Zones J 
The maximum permitted travel speed posted for the work 
zone is indicated by the regulatory speed limit signs. The 
work zone speed must be shown or noted in the plans. 
This speed should be used as the minimum design speed to 
determine runout lengths, departure rates, flare rates, 
lengths of need, clear zone widths, taper lengths, crash cushion 
requirements, marker spacings, superelevation and other 
similar features. 

k:Nlsory Speed 
The maximum recommended travel speed through a curve or 
a hazardous area. 
TITNll Wqy 
The portion of the roadway for the movement of vehicles. For 
traffic control through work zones, travel way may include the 
temporary use of shoulders and any other permanent or temporary 
surface intended for use as a lane for the movement of vehicular 
traffic. 
Detour, Lane Shift, and Dfl/1rslon 
A detour is the redirection of traffic onto another roadway 
to bypass the temporary traffic control zone. A lane shift 
is the redirection of traffic onto a different section of the 
permanent pavement. A diversion is the redirection of traffic 
onto a temporary roadway, usually adjacent to the permanent 
roadway and within the limits of the right-of-way. 
Abtwl Ground Hazard 
An above ground hazard is any object, material or equipment 
other than traffic control devices that encroaches upon the 
travel way or that is located within the clear zone which does 
not meet the Department's safety criteria, i.e., anything that is 
greater than 4" in height and is firm and unyielding or 
doesn't meet breakaway requirements. 

TEllPORARf TRAFFIC aJNTROL DEVICES 
All temporary traffic control devices shall be removed as soon as 
practical when they are no longer needed. When work is 
suspended for short periods of time, temporary traffic control 
devices that are no longer appropriate shall be removed or covered. 
Arrow Panels, Portable Changeable Message Signs, Radar Speed 
Display Trailers, Portable Regulatory Signs, and any other trailer 
mounted devices shall be delineated with retroreflective 
TTC devices when in use and shall be moved outside the 
travel way and clear zone or be shielded by a barrier or crash 
cushion when not in use. 

PEDESTRIAN AND BICYCUST 
When an existing pedestrian way or bicycle way is located within 
a traffic control work zone, accommodation must be maintained 
and provision for the disabled must be provided. 

Only approved temporary traffic control devices may be used to 
delineate a temporary traffic control zone pedestrian walkway. 

Advanced notification of sidewalk closures and marked detours 
shall be provided by appropriate signs. 

RAILROADS 
Railroad crossings affected by a construction project should be 
evaluated for traffic controls to reduce queuing on the tracks. 
The evaluation should include as a minimum: traffic volumes, 
distance from the tracks to the intersections, lane closure or 
taper locations, signal timing, etc. 

Work is only allowed over a traffic lane when one of the following 
options is used: 

OPTION /( rNERHEAD WORK USING A llODIFIED LANE CLOSURE J 

Overhead work using a modified lane closure is allowed if 
all of the following conditions are met: 

a. Work operation is located in a signalized intersection and 
limited to signals, signs, lighting and utilities. 

b. Work operations are 60 minutes or less. 
c. Speed limit is 45 mph or less. 
d. Aerial lift equipment in the work area has high-intensity, 

rotating, flashing, oscillating, or strobe lights operating. 
e. Aerial lift equipment is placed directly below the work 

area to close the lane. 
f. Traffic control devices are placed in advance of the 

vehicle/equipment closing the lane using a minimum /00 foot taper. 
g. Volume or complexity of the roadway may dictate additional 

devices, signs, flagmen and/or a traffic control officer. 

OPTION 2 ( rNERHEAD WORK ABCNE AN OPEN TRAFFIC LANE J 

Overhead work above a open traffic lane is allowed if all of the 
following conditions are met: 

a. Work operation is located on a utility pole, light pole, signal 
pole, or their appurtenances. 

b. Work operations are 60 minutes or less. 
c. Speed limit is 45 mph or less. 
d. No encroachment by any part of the work activities and 

equipment within an area bounded by 2 feet outside the edge of 
travel way and 18 feet high. 

e. Aerial lift equipment in the work area has high-intensity, rotating, 
flashing, oscillating, or strobe lights operating. 

f. Volume or complexity of the roadway may dictate additional 
devices, signs, flagmen and/or a traffic control officer. 

g. Adequate precautions are taken to prevent parts, tools, equipment 
and other objects from falling into open lanes of traffic. 

h. Other Governmental Agencies, Rail facilities, or Codes may 
require a greater clearance. The greater clearance required 
prevails as the rule. 

OPTION 3 (OVERHEAD WORK ADJACENT TO AN OPEN TRAFFIC LANE J 
Overhead work adjacent to an open traffic lane is allowed if all of the 
following conditions are met: 

a. Work operation is located on a utility pole, light pole, signal 
pole, or their appurtenances. 

b. Work operations are I day or less. 
c. Speed limit is 45 mph or less. 
d. No encroachment by any part of the work activities and equipment 

within 2 foot from the edge of travelway up to 18' height. 
Above 18' in height, no encroachment by any part of the work 
activities and equipment over the open traffic lane ! except as 
allowed in Option 2 for work operations of 60 minutes or less J. 

e. Aerial lift equipment in the work area has high-intensity, rotating, 
flashing, oscillating, or strobe lights operating. 

f. Volume or complexity of the roadway may dictate additional devices, 
signs, flagmen and/or a traffic control officer. 

g. Adequate precautions are taken to prevent parts, tools, equipment and 
other objects from falling into open lanes of traffic. 

h. Other Governmental Agencies, Rail facilities, or Codes may require a 
greater clearance. The greater clearance required prevails as the rule. 

OPTION 4 (rJIERHEAD WORK USING A STANDARD LANE CLOSURE J 

The lane directly below the overhead work is closed in accordance 
with the appropriate standard index drawing or detailed in the plans. 

S/SllT DISTANCE 
Tapers: Transition tapers should be obvious to drivers. If restricted sight 
distance is a problem ! e.g., a sharp vertical or horizontal curve J, the taper 
should begin well in advance of the view obstruction. The beginning of 
tapers should not be hidden behind curves. 

Intersections: Traffic control devices at intersections must provide sight 
distances for the road user to perceive potential conflicts and to traverse 
the intersection safely. 

AB/NE QIDJND HAZARD 
Above ground hazards ! see definitions J are to be considered work areas 
during working hours and treated with appropriate work zone traffic 
control procedures. During nonworking hours, all objects, materials and 
equipment that constitute an above ground hazard must be stored/placed 
outside the travel way and clear zone or be shielded by a barrier or 
crash cushion. 

For above ground hazards within a work zone the clear zone required 
should be based on the regulatory speed posted during construction. 

CLEAR ZONE WIDTHS FOR Went ZONES 
The term 'clear zone' describes the unobstructed relatively flat area, 
impacted by construction, extending outward from the edge of the travel 
lane. The table below gives clear zone widths in work zones for medians 
and roadside conditions other than for roadside canals; where roadside 
canals are present, clear zone widths are to conform with the distances 
to canals as described in Volume I, Chapter 4, Section 4.2 and Exhibit 4-A 
and 4-B of the Plans Preparation Manual. 

CLEAR ZONE WIDTHS FOR WORK ZONES 

WORK ZONE SPEED WIDTHS 
! MPH J ! feet J 
60-70 30 

55 24 
45-50 18 
30-40 14 

ALL SPEEDS 4' BEHIND FACE 
CURB & GUTTER OF CURB 

st/PERELEVATION 
Horizontal curves constructed in conjunction with work zone traffic 
control should have the required superelevation applied to the design 
radii. Under conditions where normal cross slope controls curvature, 
the minimum radii that can be applied are listed in the table below. 

MINIMUM RADII FOR 
NORMAL CROSS SLOPES 

DESIGN SPEED MINIMUM RADIUS 
MPH feel 

65 3130 
60 2400 
55 1840 
50 1390 
45 1080 
40 820 
35 610 
30 430 

Suoerelevate When Smaller Radii Used 
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DATE BY 

<NERWE/6HT /OIERSIZE VEHICLES 

Restrictions to Lane Widths, Heights or Load Capacity can greatly 
impact the movement of over dimensioned loads. The Contractor 
shall notify the Engineer who in turn shall notify the State Permits 
Office, phone no. ( 850 J 410-5777, at least seven calendar days in 
advance of implementing a maintenance of traffic plan which will 
impact the flow of overweight/oversized vehicles. Information 
provided shall include location, type of restriction (height, width or 
weight J and restriction time frames. When the roadway is restored 
to normal service the State Permits Office shall be notified immediately. 

LANE WIDTHS 

Lane widths of through roadways should be maintained through work zone 
travel ways wherever practical. The minimum widths for work zone travel 
lanes shall be as follows: II' for Interstate with at least one 12' lane 
provided in each direction, unless formally expected by the Federal 
Highway Administration; II' for freeways; and 10' for all other facilities. 

LENGTH OF LANE CLDSURES 

Lane closures shall not exceed 2 miles in total length (taper, buffer 
space and work space J in any given direction on the Interstate or 
on state highways with a posted speed of 55 MPH or greater. 

REVISIONS 
DESCRIPTION DATE DESCRI PT! DN 

6/28/06 CA New Sheet. 

Temporary Raised Rumble Strip Set 

II ==> 
[Ji [Ji 

100' 100' 100' 100' 

TYPICAL PLACEMENT OF TEMPORARY RAISED RUMBLE STRIPS 

0.25" to 0.50" 

TEMPORARY RAISED RUMBLE STRIP SET 
<PAVED SHOULDER SHOWNJ 

GENERAL NOTES 
1. Temporary raised rumble strips sets shall be placed in 

advance of each flagging station when co/fed for in the plans. 

2. Temporary raised rumble strip sets are used to supplement a 
series of advanced warning signs and shall be installed and 
removed when the signs are installed and removed. 

3. Remove the temporary raised rumble strips prior to removing 
the advance warning signs. 
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HISH-VISIBIUTY SAFETY APPAREL 
All high-visibility safety apparel shall meet the requirements of 
the International Safety Equipment Association (/SEA J and the 
American National Standards Institute (ANSI J for High-Visibility 
Safety Apparel", and labeled as ANSl/ISEA 107-2004. The 
apparel background (outer J material color shall be either 
fluorescent orange -red or fluorescent yellow-green as defined 
by the standard. The retroreflective material shall be either orange, 
yellow, white, silver, yellow-green, or a fluorescent version of these 
colors, and shall be visible at a minimum distance of /,000 feet. 
Class 3 apparel may be substituted for Class 2 apparel. 
Replace apparel that is not visible at I ,000 feet. 

WORKERS: All workers within the right-of-way shall wear 
ANSl/ISEA Class 2 apparel. Workers operating machinery or 
equipment in which loose clothing could become entangled during 
operation shall wear fitted high-visibility safety apparel. Workers 
inside the bucket of a bucket truck are not required to wear 
high-visibility safety apparel. 

UTILITIES: When other industry apparel safety standards require 
utility workers to wear apparel that is inconsistent with FOOT 
requirements such as NFPA, OSHA, ANSI, etc., the other standards 
for apparel may prevail. 

FLAGGERS: For daytime activities, Floggers shall wear ANSl/ISEA 
Class 2 apparel. For nighttime activities, Floggers shall wear 
ANS//ISEA Class 3 apparel. 

FUSSER CXJNTROL 
Where floggers are used, a FLAGGER symbol or legend sign must 
replace the WORKERS symbol or legend sign. 

The flogger must be clearly visible to approaching traffic for a 
distance sufficient to permit proper response by the motorist to 
the flagging instructions, and to permit traffic to reduce speed or 
to stop as required before entering the work site. Floggers shall 
be positioned to maintain maximum color contrast between the 
Flogger's high-visibility safety apparel and equipment and the 
work area background. 

Hand-Slgnallflf Oevloea 
STOP/SLOW paddles are the primary hand-signaling device. The 
STOP/SLOW paddle shall have an octagonal shape on a rigid 
handle. STOP/SLOW paddles shall be at least 24 inches wide with 
letters at least 6 inches high and should be fabricated from light 
semirigid material. The background of the STOP face shall be red 
with white letters and border. The background of the SLOW face 
shall be orange with black letters and border. When used at night
time, the STOP/SLOW paddle shall be retroreflectorized. 

Flag use is limited to immediate emergencies, intersections, and when 
working on the centerline or shared left turn /ones where two ( 2 J 
floggers are required and there is opposing traffic in the adjacent 
lanes. Flags, when used, shall be o minimum of 24 inches square, made 
of a good grade of red material, and securely fastened to a staff that 
is approximately 36 inches in length. When used at nighttime, flags 
shall be retroreflectorized red. 

Flashlight, lantern or other lighted signal that will display a red warning 
light shall be used at night. 

Fla(JOer SirlflOllS 

Flogger stations shall be located far enough in advance of the work 
space so that approaching road users will have sufficient distance 
to stop before entering the work space. When used at nighttime, the 
flogger station shall be illuminated. 

REGULAnRr SPEEDS IN WatK ZONES 
Traffic Control Plans ( TCPs J for all projects must include specific 
regulatory speeds for each phose of work. This can either be the 
posted speed or a reduced speed. The speed shall be noted in the 
TCPs: this includes indicating the existing speed if no reduction 
is to be made. Regulatory speeds are to be uniformly established 
through each phase. 

In general, the regu/ofory speed should be established to route 
vehicles safely through the work zone as close as to normal highway 
speed as possible. The regulatory speed should not be reduced 
more than 10 mph below the posted speed and never below the 
minimum statutory speed for the class of facility. When a speed 
reduction greater than 10 mph is imposed, the reduction is to be 
done in 10 mph per 500' increments. 

Temporary regulatory speed signs shall be removed as soon as the 
conditions requiring the reduced speed no longer exist. Once the 
work zone regulatory speeds are removed, the regulatory speed 
existing prior to construction will automatically go back info effect 
unless new speed limit signing is provided for in the plans. 

On projects with inferspaced work activities, speed reductions should 
be localed in proximity to those activities which merit a reduced 
speed, and not "blanketed" for the entire project. At the departure 
of such activities, the normal highway speed should be posted to 
give the motorist notice that normal speed can be resumed. 

If the existing regulatory speed is to be used, consideration 
should be given to supplementing the existing signs when the 
construction work zone is between existing regulatory speed signs. 
For projects where the reduced speed conditions exist for greater 
than I mile in rural areas (non -interstate J and on rural or urban 
interstate, additional regulatory speed signs are to be placed at no 
more than I mile intervals. Engineering judgement should be used 
in placement of the additional signs. Locating these signs beyond 
ramp entrances and beyond major intersections are examples of 
proper placement. For urban situations (non-interstate J, additional 
speed signs are to be placed at a maximum of /000' apart. 

When field conditions warrant speed reductions different from those 
shown in the TCP the contractor may submit to the project engineer 
for approval by the Department, a signed and sealed study to justify 
the need for further reducing the posted speed, or, the engineer may 
request the District Traffic Operations Engineer (OTOE J to investigate 
the need. It will not be necessary for the OTOE to issue regulations 
for regulatory speeds in work zones due to the revised provisions 
of F.S. 316.0745/( 2 J ( b J. Advisory Speed plates will be used at the 
option of the field engineer for temporary use while processing a 
request to change the regulatory speed specified in the plans when 
deemed necessary. Advisory speed plates cannot be used alone but 
must be placed below the construction warning sign for which the 
advisory speed is required. 

For additional information refer to the FOOT Plans Preparation 
Manual, Volume I, Chapter 10. 

SURIEY WORK ZONES 
The SURVEY CREW AHEAD symbol or legend sign shall be 
the principal Advance Warning Sign used for Traffic Control 
Through Survey Work Zones ond may replace the ROAD WORK 
AHEAD sign when lane closures occur, at the discretion of 
the Party Chief. Type B Light or dual orange flags shall be 
used at all times to enhance the SURVEY CREW AHEAD sign, 
even with mesh signs. 

When Traffic Control Through Work Zones is being used for 
survey purposes only, the END ROAD WORK sign os called 
for on certain 600 Series Indexes should be omitted. 

SUrley Between NJtlve Trafflo Lanes 
or SMred Left TUrn Lanes 

The following provisions apply to Main Roadway Traffic Control 
Work Zones. These provisions must be adjusted by the Party 
Chief to fit roadway ond traffic conditions when the Survey 
Work Zone includes intersections. 

IAJ A STAY IN YOUR LANE (MOT-1-04! sign shall be 
added to the Advance Warning Sign sequence as 
the second most immediate sign from the work area. 

(BJ Elevation Surveys-Cones may be used at the 
discretion of the Party Chief to protect prism holder 
and flogger! s J. Cones, if used, may be placed of 
up to 50' intervals along the break line throughout 
the work zone. 

(CJ Horizontal Control -W ifh traffic flow in the same 
direction, cones shall be used to protect the backsight 
tripod and/or instrument. Cones shall be placed at the 
equipment, and up to 50' intervals for at least 200' 
towards the flow of traffic. 

ID J Horizontal Control-With traffic flow in opposite 
directions, cones shall be used to protect the backsight 
tripod and/or instrument. Cones shall be placed at the 
equipment, and up to 50' intervals for at least 200' 
in both directions towards the flow of traffic. 
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SIGN PLACEMENT 
Post-mounted signs installed at the side of the road shall be mounted 
at a height at least 7 feet measured from the bottom of the sign to a 
horizontal line extended from the near edge of the pavement. Signs 
mounted on barricades, or other portable supports shall be no less than 
I foot above the traveled way. 

SIGN MATERIALS 
Mesh signs may be used only for Daylight Operations 
as noted in the standards. Type B Lights and Orange 
Flags are not required except for survey work zones. 

Vinyl signs may be used for Day or Night Operations 
not to exceed I day except as noted in the standards. 
Type B Lights and Orange Flags are not required 
except for survey work zones. 

INTERSECTING ROAD SIGN/NS 
Signing for the control of traffic entering and 
leaving work zones by way of intersecting highways, 
roads and streets shall be adequate to make drivers 
aware of work zone conditions. Under no condition 
will intersecting leg signing be less than a ROAD 
WORK AHEAD sign. 

ADJOIN/NS AND/OR <NERI.APP/NS 
WORK ZONE SIGN/NS 
Adjoining work zones may not have sufficient spacing for standard 
placement of signs and other traffic control devices in their advance 
warning areas or in some cases other areas within their traffic 
control zones. Where such restraints or conflicts occur or are likely 
to occur, one of the following methods will be employed to avoid 
conflicts and prevent conditions that could lead to misunderstanding 
on the part of the traveling public as to the intended travel way by 
the traffic control procedure applied: 

! A J For scheduled projects the engineer in responsible charge 
of project design will resolve anticipated work zone conflicts 
during the development of the project traffic control plan. 
This may entail revision of plans on preceding projects and 
coordination of plans on concurrent projects. 

! B J Unanticipated conflicts arising between adjoining in progress 
highway construction projects will be resolved by the Resident 
Engineer for projects under his residency, and, by the District 
Construction Engineer for in progress projects under adjoining 
residencies. 

! CJ The District Maintenance Engineer will resolve anticipated and 
occurring conflicts within scheduled maintenance operations. 

! DJ The Unit Maintenance Engineer will resolve conflicts that occur 
within routine maintenance works; between routine maintenance 
work, unscheduled work and/or permitted work; and, between unit 
controlled maintenance works and highway construction projects. 

SIGN COIERINS AND INTERMITTENT 
WORK STOPPISE SIGN/NS 
Existing signs that conflict with temporary work zone signing shall be 
removed or covered as approved by the Engineer. Traffic control signs 
that require covers when no work is being performed in a work area shall 
be fully covered with a durable opaque sheet material. 

Plastic film and woven fabrics including burlap will not be permitted. 
Covering of only the legend or symbol will not be permitted. 
Reflective coverings will not be permitted. 
Hinged signs designed to cover when folded will be permitted. 

Covers, hinged panels and intermittent work stoppage shields and 
plaques are incidental to work operation signs and are not to be paid for 
separate /y. 

SIGN/NS FOR OETaJRS. LANE SHIFTS AND DNERS/ONS 
Detours should be signed clearly over their entire length so that motorists 
can easily determine how to return to the original roadway. The reverse 
curve ! Wl-4 J warning sign should be used for the advanced warning 
for a lane shift.. A diversion should be signed as a lane shift .. 

Advance Warning Signs shall be used at 
extended distance of one-half mile or more 
when limited sight distance or the nature of 
the obstruction may require a motorist to bring 
their vehicle to a stop. Extended distance Advanced 
Warning Signs may be required on any type 
roadway, but particularly be considered on multi/one 
divided highways where vehicle speed is generally in 
the higher range ! 45 MPH or more J. 

UTIUTY WORK AHEAD SIGN 
The UTILITY WORK AHEAD ! W2/-7 J sign may be 
used as an alternate to the ROAD WORK AHEAD 
or the ROAD WORK XX FT ! W20-/ J sign for utility 
operations on or adjacent to a highway. 

LENSTH OF ROAD WORK SIGN 
The length of road work sign !G20-I J bearing the 
legend ROAD WORK NEXT ___ MILES is required 
for all projects of more than 2 miles in length. 
The number of miles entered should be rounded 
up to the nearest mile. The sign shall be located 
at begin construction points. 

SPEED/NS FINES oaJBt ED WHEN 
WORKERS PRESENT SIGN 
The SPEEDING FINES DOUBLED WHEN WORKERS 
PRESENT sign should be installed on all projects, 
but may be omitted if the work operation is less 
than I day. The placement should be 500 feet beyond 
the ROAD WORK AHEAD sign or midway to the 
next sign whichever is less. 

GRtXNED PAVEi/ENT AHEAD SIGN 
The GROOVED PAVEMENT AHEAD sign is required 
500 feet in advance of a milled or grooved surface 
open to traffic. 

END ROAD WORK SIGN 
The END ROAD WORK sign ! G20-2A J should be 
installed on all projects, but may be omitted where 
the work operation is less than I day. The sign 
should be placed approximately 500 feet beyond 
the end of a construction or maintenance project 
unless other distance is called for in the plans. 
When other Construction or Maintenance Operations 
occur within I mile this sign should be omitted and 
signing coordinated in accordance with Index 
No. 600, ADJOINING AND/OR OVERLAPPING 
WORK ZONE SIGNING. 
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GENERAL NOTES: 

1. Alf signs shall be past mounted when work operations exceed one day 
except as noted in the standards. 

TEMPORARY SIGN SUPPORT NOTE: 

1. Signs mounted on temporary suppor ts or barricades, and 
barricade/sign combination shall be crash wor thy in accordance with 
NCHRP 350 requiremen ts and included on the Qualified Products List (QPLJ. 

POST MOUNTED SIGN NOTES: 

1. Use only approved systems listed on the Department's Qualified 
Products List <Manufacturers seeking QPL approval see Index 11860). 

2 . Provide 3 lb / ft SteelU ChannelPosts with a minimum section modulus 
of 0.43 in 2 for 60 ksisteel, or a minimum section modulus of 0 .37 in 2 

for 70 ksisteel. 

3. Provide 4 lb/ft Steel U Channel Posts with a mm1mum section modulus 
of 0.56 in 2 for 60 ksisteel, or a minimum sec tion modulus of 0 .47 in 2 

for 70 ksi steel. 

4. Steel U Channel Posts shall meet the material requirements of 
Specification 700 with the exception tha t galvanization is no t required. 

5 . Sign attachment bol ts, washers, nuts and spacers shall conform with 
ASTM A307 or A 36. 

6. For diamond warning signs with supplement plaque (up to 3 ft 2 in area), 
use 4 lb/ ft posts for up to 10 ft Clear Height (measure to the bottom of 
diamond warning sign). 

7. Install 4 lb / ft Steel U Channel Posts with approved breakaway splice 
in accordance with the manufacturer's de tail shown on the QPL . 

8 . The contractor may install 3 lb/ ft Steel U Channel Posts with approved 
breakaway splice in accor dance with the manufacturer's detail 
shown on the QPL. 

9. I nstall all posts plumb. 

10. The contractor shall set the posts in preformed holes to the specified 
depth with sui table back fill tamped securely on all sides, or filled with 
f!owable fill o r bagged concrete. The cost of the flowab!e fill or bagged 
concrete shall be included in the cost of sign. At the contractor's option, 
3 lb/ft sign post and any base post may be driven 
(See Ty pical Foundation Detail). 

St eel U Channel Past 

Lock Washer 
(5/16" nominal size) 

5_,, Steel Hex Nut 
16 

Sign 

JiG" Steel Hex 
Head Bolt 

Flat Washer 
(5/16" nominal siz e) 

SIGN ATTACHMENT DETAIL 

1" Min. 6 " Max. <Typ.J 
(at([_ PostJ 

2 - 5/16 " l/J bol ts, nuts 
& washers <Typ.J 

S teel U Channel Pas ts 

Sign 

Bottom of Sign 

Mounting H~e-ght 
Min. 7 '-0" 

Edge of Trove/way 
Elevation 

11 
11 
11 

I l: 

l '-6" '" 36" Wide Sign'~ 
2 ' - 6" Typ . for others 

1" Min. 6 " Max <Typ.J 
(at Ii. PostJ 

2 POST SIGN SUPPORT 
MOUNTING DETAILS 

W= Width 

y----q:_ Sign 

- -

SPEEDINt FINBS 
: : DOU~LED : : 
:wHEN w 1 RKERs:: 
I ~I I I I 

Gr ound Sur face 

POST AND FOUNDATION 
TABLE FOR 

WORK ZONE SIGNS 
SIGN SHAPE SIGN SIZE NUMBER OF STEEL 

(inches) U CHANNEL POSTS 

Octaaon 30X30 1 
36X36X36 1 

Triangle 48X48X48 J 
60X60X60 2 

24X18 1 
24X30 1 
30X2 4 1 
36X18 1 

Rectangle 48Xl8 1 

<W X HJ 36X48 2 
48X30 2 
48X36 2 
54X36 2 
48X60 3 
72X48 3 
30X30 1 

Square 3 6X36 2 
48X48 2 

Diamond 
48X48 2 (See Note 6) 

Circle 361/J 2 
Notes For Tab le: 

1. Use 3 lb / ft posts for Clear Height up to 10 ' 
and 4 lb/ ft posts for Clear Heigh t up to 12 '. 

2 . Minimum foundation depth is 4 .5 feet for 
3 lb/ft pos ts and 5 feet for 4 lb /ft posts. 

Stub Height 4 " Max. 
for Bas e Post Only 

Cutting 
Edge 

Sign Post or 
Base Post 

S teel U Channel 
Pos ts PRESENT I I 

1°1 
Bottom of Sign 

Moun ting Heigh t 
Min . 7 '-0" 

Edge of Tro ve/way 
Elevation 

WORK 

a b b a 

3 POST SIGN SUPPORT 
MOUNTING DETAILS 

Ground Surface 

Ground 
Surface 

TYPICAL FOUNDATION DETAIL 
See QPL for post, splice and connection details. 
No bol ts installed closer than 1" t o cutting edge. 

Where W = 48": a = 7" and b = J'- 5" 
W 72": a = JOY,," and b = 2 ' - 1% " 

ZONE SIGN SUPPORTS 
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[][] 
ES-2 

B/O 

W3 2A 
RB/O 

W9 IL 
BIO 

W20 3 
B/O 

W2/ 6 
BIO 

MOT-/-04 
B/O 

EXIT 
CLOSED 
ES-2a 

B/O 

KEEP ,, 
RIGHT 

R4 78R 
BIW 

W3 3 
B tRYGJ/O 

W9 IR 
B/O 

W20 4 
B/O 

W2/-7 
B/O 

ROAD WORK 

NEXT X MILES 

G20 I 
B/O 

= RS I 
WR/W 

W3-S 
B/O 

W9 2L 
B/O 

W20-Sa 
B/O 

W22 I 
BIO 

END 
ROAD WORK 

G20 2A 
B/O 

PED£STRUN 
CROSSWALK 

R9-8 
B/W 

W4 I 
B/O 

W9 2R 
BIO 

W20 SL 
BIO 

W22 2 
B/O 

PILOT CAA 
FQ.LOW IE 

G20 4 
BIO 

SIDEWALK 
CLOSEO 

R9-9 
BIW 

I DETOUR I 
M4 8 

BIO 

SIDEWALK CLOSED 

USE OTHER SIDE 

R9-/0 
BIW 

~ 
M4 BA 

BIO 

+-
M4 9L 

BIO 

SIO£WALK CLOSED 
AHEAO -CROSS HERE 

R9-I/ 
BIW 

llDET~Rll 
M4 9R 

B/O 

SI0£1ALK CLOSEO -CROSS HERE 

R9-l/a 
BIW 

t BEIOJRI 
M4 IOL 

OIB 

~ 
R/12 
BIW 

lgr1mm l 
M4 /OR 

OIB 

WI IR 
B/O 

~8 
OM 3R RI/ 

B/Y WIR 

W/2R 
BIO 

W/3R 
BIO 

R/2 
RW/R 

W/4R 
BIO 

SPEED 
LIMIT 

xx 
R2 I 
BIW 

W/4b 
BIO 

W/4c 
BIO 

PASS 
WITH 
CARE 

R4 2 
BIW 

TRUCKS 
USE 

CENTER 
LANE 

R4 S 
BIW 

~~ 
R4 7 R4 8 
B/W BIW 

1-+ll++I 

KEEP 

+
LEFT 

R4 7AL 
BIW 

KEEP KEEP ... 
RIGHT L~T 

R4 7AR R4 78L 
B/W BIW 

WI 8 W3 IA WI 6 WI 7 
B/O B/O BIO RB/D 

W4 2 
BIO 

WS I 
BIO 

ws 2 
BIO 

ws 3 
B/O 

W6 I 
B/O 

W6 2 W6 3 WB I 
BIO B/O B/O 

WB 2 
BIO 

WB 3 
BIO 

WB 4 
B/O 

WB S 
B/O 

WB 6 
BIO 

WB 7 
BIO 

WB 8 
BIO 

WB 9 
BIO 

WB 9a 
B/O 

WB II 
BIO 

8~~ $ 
WIG I 
BIY 

W20 SR 
B/O 

BIO 

[2] 
W/6 7P 

B/O 

W20 SC 
BIO 

W22 3 
BIO 

W/2 I 
B/O 

W/2 2 
B/O 

~ ~ W207A v B/O 

W20 7 ~ 
BIO W20 7X 

BIO 

W/3 I 
BIO 

W20 IA 
BIO 

~~ 
W2/ I W2/ IA 
BIO BIO 

W20 18 
B/O 

W2/ S 
BIO 

W20 IC 
BIO 

W2/ Sa 
B/O 

COi.DR CODES 

W20 ID 
BIO 

Legend and/or Symbol/ &lclcground 

0-0range ( Reflectorized J R-Red ( Reflectorized J 
8-8/ack ( Non-Reflectorized J Y-Yellow (Ref/ectorized J 
W-White rReflectorized J G-Green rReflectorized J 

BUSINESS 
ENTRANCE 

-+ 
PEO£STRUN ? 

WALKWAY 
' PEOESTRIAN 

WALKWAY 

SPEEDING FINES 
DOUBLED 

WHEN -KERS 
PRESENT 

W20 IE 
B/O 

W20 IF 
B/O 

Notes' 

W20 2A 
B/O 

W20 28 
BIO 

W20 2C 
B/O 

W20 2D 
B/O 

W20 2E 
BIO 

I. The size of diamond shaped Temporary Traffic Control ( TTC J warning signs 
shall be a minimum of 48 11 X 48 11

• 

2. Fluorescent orange shall be used for all orange colored work zone signs. 

J. When standard orange flags or flashing warning fights are used in 
conJunction with signs, they shall not block the sign face. 

4. The sign shields, symbols and messages contained on this sheet are 
provided for ready reference to those signs used in the development 
of the 600 series Design Standards and are commonly used in the 
development of traffic control plans. 
For additional signs and sign detail information refer to the STANDARD 
HIGHWAY SIGNS MANUAL as specified in the MUTCD. Special signs for 
traffic control plans will be as approved by the State Traffic Plans 
Engineer. 
The sign codes shown on this sheet are for the purpose of identifying 
cell names found in the Traffic Control Cell Library ( TCZ.Ce/ J. 
The STANDARD HIGHWAY SIGNS MANUAL should be referenced for the 
official sign codes for use in the development of traffic control plans. 
See Index No. 173SS for MOT sign details. 

Slow Pown 
Mv Doddy 

WorlC:s Here 

Slow Pown 
!'4v ~Olnlny 

WorlC:s Here 

MOT-4-04 
B/O 

MOT-S-04 
MOT-6-04 

B/O 

MOT-7-04 MOT-8-04 
B/O B/O 

MOT-9-04 MOT-10-04 
BIO B/O 

MOT-11-04 
BWEIW 

MOT-12-04R MOT-/2-04L 
BIW BIW 

MOT-13-04 MOT-/S-06 
(Limited access facilities) Bio 

MOT-16-06 
BIO 

MOT-17-06 
B/O 

MOT-14-04 
(All other facilities J 

COMMONLY USED WARNING AND REGULATORY SIGNS IN WORK ZONES 
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llANHOLES/CROSSWALICS/JOINTS 
Manholes extending I" or more above th1 travel lane and crosswalks 
having an uneven surface greater than ;/' shall have a temporary 
asphalt apron constructed as shown in the diagram below. 

All transverse joints that have a difference in elevation of I" or more 
shall have a temporary asphalt apron constructed as shown in the 
diagram below. 

Manhole or other above 
ground obstruction~ 

The apron is to be removed prior to constructing the next lift of 
asphalt. The cost of the temporary asphalt shall be included in the 
contract unit price for Maintenance of Traffic, LS. 

TRUCIC-IDJNTED ATTENUATORS 
Truck-mounted attenuators r TMA J can be used for moving operations 
and short-term stationary operations. For moving operations, see 
Index Nos. 607 and 619. For short-term, stationary operations, see 
Part JlI of the MUTCD. 

RElltNING PAVEMENT IJARICINGS 
Existing pavement markings that conflict with temporary work zone 
delineation shall be removed by any method approved by the Engineer, 
where operations exceed one daylight period: however, painting over 
existing pavement markings will not be permitted. Full pavement width 
overlays of either a structural or friction course are a positive means 
to achieve obliteration. 

SIGNALS 
Existing traffic signal operations that require modification in 
order to carry out work zone traffic control shall be included 
in the TCP and be approved by the District Traffic Operations 
Engineer. 

Maintain all existing actuated or traffic responsive mode signal 
operations for main and side street movements for the duration of 
the Contract and require restoration of any loss of detection within 
12 hours. The contractor shall select only defection technology listed 
on the Department's Approved Products List r APL J and approved by the 
Engineer to restore detection capabilities. The plans should identify 
the intersections where Temporary Traffic Detection is required. 

CHANNEUZING ANO LISHTING DEVICES 
Channelizing and lighting devices for work zone traffic control 
shall be as prescribed in Part JlI of the MUTCD, subject to 
supplemental revisions provided in the contract documents. 

Primary work zone traffic control devices are shown on Sheet 8 
for the purpose of ready identification. Approved devices 
are listed on the Department's Qualified Product List. 

CHANNEUZING ANO LISHTING DEVICE 
aJNS/STENCY 
Barricades, vertical panels, cones, tubular markers and drums shall 
not be intermixed within either the lateral transition or within the 
tangent alignment. 

WARNING L/SHTS 
Warning lights shall be in accordance with Section 6F-78 of the MUTCD 
except for the application limitations stipulated below: 

Flashing 
Type A Low Intensity Flashing Warning Lights are to be mounted on 
barricades, drums, vertical panels or advance warning signs r except 
as noted below J and are intended to continually warn drivers that 
they are approaching or proceeding in a hazardous area. Flashing 
lights shall.IJili be used to delineate the intended path of travel, and 

.lJili placed with spacings that will form a continuous line to the drivers 
eye. The Type A light will be used to mark obstructions that are located 
adjacent to or in the intended travel way. Type A lights shall not be 
used in conjunction with the first advance warning sign nor the 
second such sign when used. 

For post-mounted signs, Type B High Intensity Flashing Warning Lights 
shall be mounted on the first advanced warning sign and on the first and 
second advanced warning sign where two or more signs are used: this 
applies to all approaches to any work zone. The light shall be mounted 
on the channel post or on the upper edge of the sign nearest the traffic. 

Steadv-Burn 
Type C Steady-Burn Lights are to be mounted on barricades, drums, 
concrete barrier walls or vertical panels and used in combination with 
those devices to delineate the travel way on lane closures, lane changes, 
diversion curves and other similar conditions. Steady-burn lights are 
intended to be placed in a line to delineate the traveled way through 
and around obstructions in the transition, buffer, work and termination 
areas of the traffic control zone. Their intended purpose is not for 
warning drivers that they are approaching or proceeding through a 
hazardous area. 

STANDARD ORANGE Fl.18 
For post-mounted signs a standard orange flag 18" x 18" r min. J 
shall be mounted on the first advanced warning sign and on the 
first and second advanced warning sign where two or more signs 
are used: this applies to all approaches to any work zone. The flag 
shall be mounted on the channel post or on the upper edge of the 
sign furthest from traffic. 

PORTABIE CHANGEABLE (VAR/ABIE} 
IJESSME SIGNS ( PCIJS J 
The PCMS can be used to: 
r I J Supplement standard signing in construction or 

maintenance work zones. 
( 2 ! Reinforce static advance warning messages. 
r 3 J Provide motorists with updated guidance information. 

PCMS should be placed approx. 500 to 800 feet in advance 
of the work zone conflicts or 1.5 to 2 miles in advance of 
complex traffic control schemes which require new and/or 
unusual traffic maneuvers. 

If PCMS are to be used at night, the intensity of the flashers 
shall be reduced during darkness when lower intensities 
are desirable. 

For additional information refer to the FOOT Plans Preparation 
Manual, Volume I, Chapter 10. 

ADVANCE WARNING ARROW PANELS 
An arrow panel in the arrow or chevron mode shall be 
used only for stationary or moving lane closures on 
multilane roadways. 

For shoulder work, blocking the shoulder, for roadside 
work near the shoulder, or for temporarily closing one 
lane on a two-lane, two-way roadway, an arrow panel 
shall be used only in the caution mode. 

A single arrow panel shall not be used to merge traffic 
laterally more than one lane. When arrow panels are 
used to close multiple lanes, a single panel shall be 
used at the merging taper for each closed lane. 

When Advance Warning Arrow Panels are used at 
night, the intensity of the flashers shall be reduced 
during darkness when lower intensities are desirable. 

• • • • 0 • 0 • 0 eoeoeoo 
• 0 • 0 • 0 • • • 

Or 
• 0 0 eooooo 

• 0 • • • • 0 
• o o o o a 

• 0 0 

• • • 0 • 0 • 0 • ooeoeoe 
o • a • o • • • • 

Or 

o0 o o0 o a•• 
0 • • • • 0 • 

0 0 0 0 0 • 
0 0 • 

CAUTION 
• 0 • 

• a o o o • • 0 • • • 0 • 
eoooo• 

• 0 • 

MOVE/MERGE LEFT MOVE/MERGE RIGHT MOVE/MERGE RIGHT OR LEFT 

e Minimum Required Lamps 

0 Additional Lamps Allowed 

IJOOES 
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DROP-OFF CONDITION NOTES 
/. A drop-off is defined as a drop in elevation, parallel to the adJacent 

travel lanes, greater than 3" with slopes ( A:B ! steeper than I: 4. 
When drop-offs occur within the clear zone due to construction or 
maintenance activities, protection devices are required. See chart. 

2. Distance X is to be the maximum practical under project conditions. 

3. Distance from the travel lane to the barrier or warning device 
should be maximum practical for project conditions. 

4. Any drop-off condition that is created and restored within the same 
work period will not be subject to the use of barriers; however, 
warning devices will be required. 

5. When permanent curb heights are ~ 6 11
, no warning device will be 

required. For curb heights< 6 11
, see chart. 

DROP-OFF NOTES 
I. These conditions and treatments can be applied only in work 

areas that fall within a properly signed work zone. 

2. The following are defined as acceptable warning devices: 
a. Vertical panel 
b. Type I Or Type II barricades 
c. Drum 
d. Cone (where allowed! 
e. Tubular marker (where allowed J 

3. Where a /xJrrier is specified, any of the types below may be 
used in accordance with the applicable Index: 

Index No. Description 
400 Temporary guardrail and end anchorage 
412 Temporary low profile /xJrrier 
414 Type K temporary concrete barrier 
415 Temporary concrete /xJrrier 
For temporary water filled barr1'ers see the QPL 

4. Warning device spacing shall be as shown in Table I. 

Table I 
Dev ice Spacing 

Uax. Distance Between Devices (ft J 

Speed Cones or Type I ar Type II 
(mph) Tubular Markers Barricades or Vertical 

Panels or Drums 

Taper Tangent Taper Tangent 

25 25 50 25 50 

30 to 45 25 50 30 50 

50 to 70 25 50 50 100 

Clear Zone (CZ! 
Edge Of Travel Way ---1-------------------1 SHOULDER TREATMENT 

x 
i-----0::-*--L- Warning Device 

IXr or Barrier 

* Refer to Standard Index 
drawing of selected barrier 
for required deflection space. 

B 
~A 

DROP-oFF PROTECTION REOOIREllENTS 
ALL SPEEDS 

NO CURB AND GUTTER 

x o Device 
(ft.) (in.! Required 

0-12 >3 Barrier 

12-CZ >3 t0.55 Warning Device 

0-CZ >5 Barrier 

For Clear Zone widths, see Index No. 600 sheet 2. 

OROPOFFS IN WORK ZONES 

I© 

Warning Device=1>\] 

I 

Shaulder Base Material £: 4 or Flatter 

NOTES 
!. Shoulder treatment may be used in lieu of barrier. 

Warning devices are required. 

2. Daily inspections shall be conducted to assure that no erosion, 
excessive slopes, rutting, or other adverse conditions exist. 
Any deficiencies shall be repaired immediately. 

3. Compensation for the placement and removal of the material 
required for the shoulder treatment shall be included in the 
cost for Maintenance Of Traffic, LS. Use of shoulder treatment 
in lieu of a barrier is not eligible for VECP consideration. 

I. 

2. 

3. 

4. 

TRAVEL LANE TREATMENT FOR 
Ml LUNG OR RESURFACING 

I 
Travel Lane Travel Lane 

I 

I ---------------1 6" Sa/Id Lone Line V------±, I 
1

7 (When Steeper Than I: 4 ! 

I 

NOTES 

This treatment applies to resurfacing or milling operations 
between adjacent travel lanes. 

Whenever there is a difference in elevation between 
adjacent travel lanes, the WB-11 sign with 11UNEVEN 
LANES 11 is required at intervals of J mtle maximum. 

ff D is 1--J. 11 or less, no treatment is required. 

Treatment allowed only when D is 3 11 or less. 

5. If the slope is steeper than 1:4 (not to be steeper than I:/!, 
the R4-land MOT-1-04 signs shall be used as a supplement 
to the WB-11; this condition should never exceed 3 miles in length. 
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Standard 
Spacing 

BUSINESS 
ENTRANCE 
-+ 

<:== 

<:== 

= 
= 

Reduced <-1 

Spacing 
'9:l Reduced 

Spacing 

I. Sign height shall be 7' minimum. Sign offset from edge of travel way should 
be between 6' and 10' and relatively consistent through the project phase. 

2. Signs should show specific business names. Logos may be provided by 
business owners. BUSINESS ENTRANCE sign in accordance with Index 17355 
may be used when approved by the Engineer. 

3. Place one business sign for each driveway entrance affected. When several 
businesses share a common driveway entrance, place one sign per common 
driveway entrance. 

4. Channelizing devices should be placed at a reduced spacing on each 
side of the driveway entrance as to not to interfer with providing sight 
distances for the driveway user. 

PLACEl/ENT OF BUSINESS ENTRANCE SIGNS AND 
CHANNEUZ/NG DEVICES AT BUSINESS ENTRANCE 

Two 3" 
Retroreflectorized 
Bands 

Tubular Marker 

Base 

2 11 R± 

2 11 -6 11 

Space 

Entire Separator Shall Be 
Painted Reflectorized Yellow 
I Included In Cost Of Separator! A-, 

A~ Q 

Asphalt Separator 

Tubular Marker 

. I 

Asphalt Separator 
I • 12" ± • I 

1. ) 
Based On Speed Limit As Follows: 
15' Up To 25 MPH: 30' For 30-45 MPH: 
50' For 50 MPH And Greater. 

SECTION AA PLAN 

I. The tubular marker is to be made of o flexible material or hove o flexible joint of the base 
such that it will not cause damage to vehicles upon impact and will return to its original shape 
after being struck by a 5000 lb. vehicle at a velocity of 75 ft./sec. 

2. The tubular marker shall be orange with two white retroreflecfive bands. 

J. The tubular marker may be ottoched by bituminous adhesive or other methods approved by the Engineer. 

4. Reflectorized materials shall have a smooth sealed outer surface which will display the same 
approximate color day and night. 

5. 12 11 openings for drainage will be constructed in the separator island every 251 in areas with 
grades of /% or less or every 501 in areas with grades over /% as directed by the Engineer. 

6. Two-Way Traffic sign( s J shall be repeated every f mile in each direction, throughout 
the limits where the temporary traffic separator is used. 

7. The Contractor has the option of using temporary trafft"c separators and tubular type warning 
devices from the qualified products list in lieu of the temporary asphalt separator and tubular 
warning devt"ce detailed on this sheet. 

8. Temporary traffic separator shall be paid for under the contract unit price for Maintenance 
of Traffic, LS, and will include all materials and work necessary to construct, maintain, and 
remove the temporary traffic separator. Any damage to existing pavement caused by the 
removal of temporary traffic separator shall be satisfactorily repaired and the cost of such 
repairs are to be included in the cost of Maintenance of Traffic, LS. 

TEMPORARY ASPHALT SEPARATOR 
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CONES 

4" Diameter \ 

TUBULAR NON-FIXED 
MARKER TO BE USED 
DURING DAYLIGHT ONLY 

Warning Light 

Warning Light 

POST MaJNT A-FRAME 

Warning Light 

24 11 24 11 

Warning Light Warning Light 

TUBULAR MARKER PLASTIC DRUMS VERTICAL PANEL TYPE I BARRICADE TYPE JI BARRICADE 
DIRECTION IND/CA TOR 

BARRICADE 

I. Only approved traffic control devices included on the 
Qualified Products List ( QPL J may be used. 

2. The FOOT approval number shall be engraved on the 
device at a convenient and readily visible location. 
Where engraving is not practical a water-resistant 
type label may be used. 

3. The details shown on this sheet are for the following 
purposes: (a J For ease of identification and ( b J To 
provide information that supplements or supersedes 
that provided by the MUTCD. 

4. The Type III Barricade shall have a unit length of 6' -0" 
only. When barricades of greater lengths are required 
those lengths shall be in multiples of the 6' -0" unit. 
Signs used in conjunction with Type III Barricades 
may be mounted on or above the barricade. These 
signs should not cover more than 50 percent of the 
top two rails or 33 percent of the total area of the 
three rails. 

CHANNEUZING AND UGHTING DEVICE NOTES 

5. During hours of darkness, warning lights shall be used 
on drums, vertical panels, Type I. Type II, Type III and 
direction indicator barricades in accordance with 
'Warning Lights' in Index No. 600. 

6. Ballast shall not be placed on top rails or any striped 
rails or higher than 13" abave the driving surface. 

7. The direction indicator barricade may be used in tapers 
and transitions where specific directional guidance to 
drivers is necessary. If used, direction indicator 
barricades shall be used in series to direct the driver 
through the transition and into the intended travel lane. 

8. The splicing of sheeting is not permitted on either 
channelizing devices or MOT signs. 

9. For rails less than 3' -0" long, 4" stripes shall be used. 

10. Cones shall: 

a. Be used only in active work zones where 
workers are present. 

b. Not exceed 2 miles in length of use at any 
one time. 

c. Be reflectorized as per the MUTCD with 
Department approved reflective collars when 
used at night. 

IDENTIFICATIONS - CHANNEUZING AND UGHTING DEVICES 
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Uonodirectlonal ~ ~ J 
White - I I -

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

111' JO' 
I "I• 'I • 

Bidirectional ...,...ccccc aaaaa 
White/Red ~ 

[J[J[J[J[J 

10' 
[J[J[J[J[J [J[J[J[J[J 

[J[J~[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J[J 

Monodlrectfonal ~ 
Yellow ONE-WAY OR MULTILANE ON/OED a a a a a 

SKIP LANE UNE 

Monodireofional ~ -J L2 
White -11-

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

B!dlrect!onol __J ~ 
Yellow ~ ~I I~ 

'ti a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 
~ 

[J[J[J[J[J 

JO' 

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

Monodirecfianal ~ .. ~ ~ 
White 

a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a a 

Bidlrectional Yellow 

2-LANE - 2-WAY 

TEMPORARY SUBSTITUTION OF RPll'S FOR PAINT OR REMOVABLE TAPE 

I. Paint or removable tape are the required work zone markings and shall be placed tn accordance wtth the plans and spectftcat1'ons. 
If these work zone markings can not be placed due to weather restrtcttons tdenttfted tn the approprtate spectftcatton, temporary 
substttutton of RPM1s for work zone marktngs wtfl be allowed unttf the weather condttton permtts the placement of approprtate 
work zone marking. Temporary substitution of RPM's for work zone markings will be allowed for equipment ma/function, placement 
of the appropriate work zone marking shall be made within J days, or sooner if possible. When RPM's are used as a temporary 
substitution for work zone markings the following shall apply' 

a J Lane wtdths identified in the plans must be maintained. Placement of RPM's should consider where work zone markings will be 
placed as soon as conditions allow. If the RPM's can not be placed so that the lane width is maintained offer the placement of 
the work zone markings, the conflicting RPM's must be removed. 

b J The color of the RPM body and the reflective face shall conform to the color of the marking for which they substitute. 

c J In work zones, CLASS A, B or D RPM's may be used to form lane lines, edge lines and temporary gore areas as a temporary 
substitute for paint or removable tape at the spacing shown above. Where the RPM's will be used for five I 5 J days or less, 
CLASS E RPM's may be used. 

Approach Transition Tangent 

100' White Reflectorized 
Pavement Markings 40' I Typ. J Through 

Tangent (Paint or Removable Tape J 
_.l--l~--t~~~~~-+~r-~. 

5' I Typ J Through 
Transttion & 
Approach 

Double Yellow Refleclorized 
Pavement Markings 
I Paint or Removable Tape J 

Transition 

Class A, B, D, or E RPM's 
I See Nole I below J 

Approach 

100' 

USE OF RPllS TO SUPPLEMENT PAINT OR REMOVABLE TAPE IN WORK ZONES 
I. RPM's shall be installed as a supplement to' 

a J All lane lines. 
b J Edge lines in transition & approach areas. 
c J Edge lines of gore areas. 

2. Placement of RPM's should be as shown in Index No. f7J52 with the following exceptions' 
RPM's shall be placed at 5 feet center to center in approach and transition areas. 
Class D markers be placed at a maximum spacing of 5 feet center to center. 

RPI/ 
CLASS 

A 

B 

D 

E 

APPUCATION FOR REFLECTIVE PAVEMENT MARKERS 

Permanent Applications In Nontraffic Areas Or Can Be Used In Work Zone 
Applications For Traffic And Nontraffic Areas. 

Permanent Application In Traffic And Nontraffic Areas Or Can Be Used In 
Work Zone Applications For Traffic And Nontraffic Areas. 

Work Zone Application Only, For Traffic And Nontraffic Areas. 

Temporary Work Zone Application Only, Not Exceeding Five I 5 J Continuous Days, 
For Traffic And Nontroffic Areas. 

NOTES FOR REFLECTNE PAVEMENT MARKERS 

I. The color of the raised pavement marker under both day and night 
conditions shall conform to the color of the marking for which they serve 
as a positioning guide, or for which they supplement or substitute. 

2. To provide contrast on concrete pavement, or light asphalt, the five ( 5 J white 
RPM's shall be followed by five block RPM's. The spacing between RPM's shall be 
2 1 -6 11

• Black RPM1s will not be required for contrast with yellow RPM1s. 

J. RPM1s used to supplement lane lines are to be paid for as Reflective Pavement 
Morker I Temporory J, EA. RPM's used os o temporary substitute for paint or 
removoble tape due to weather restrictions ore to be paid for as Reflective 
Pavement Morker I Temporory !, EA. RPM's used os a temporary substitute for 
paint or removable tape due to equipment ma/function are to be placed at 
the Contractor's expense. 

Centerline of 
~ Pavement Mark1'ng 

I • LW • ~ • I LW =Total width of travel lanes 
divided by the number of 

Lane 

I Travel Lanes 

Lines1~ 
Edge Lines 

travel lanes unless other 
widths are shown in the plans. 

Edge Line 

Edge of 
.J=-M--Trave/ Way 

PLACEMENT OF PAVEi/ENT MARKINGS 
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= 

SYMBOLS 
~ Work Area 

= Lane Identification + Direction of Traffic 

= 
Offset zone: 
a J Behind an existing barrier, 

Work Area 

GENERAL NOTES 

I. If the work operation (excluding establishing and terminating 
the work area J requires that two or more work vehicles 
cross the offset zone in any one hcur, traffic control will be 
in conformance with Index No. 602. 

2. No special signing is required. 

b J More than 2' behind the curb, 
c J 15' or more from the edge of travel way. 

3. When a side road intersects the highway within the work area, 
add1'tionaf TTC devices shall be placed 1'n accordance with 
other applicable TCZ Indexes. 

4. When construction activities encroach on a sidewalk refer 
to Index No. 660. 

5. For general TCZ requirements and additional information, refer 
to Index No. 600. 

CONDITIONS 

WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS AND THEIR ACTIVITIES 
ARE BEHIND AN EXISTING BARRIER, 
MORE THAN 2' BEHIND THE CURB, 
OR 15' OR MORE FROM THE EDGE 
OF TRAVEL WAY. 

2008 FOOT Design Standards R ~~ Sheet No. 
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• 

SYMBOLS 
Work Area 

END 
ROAD WORK 

* 

[Ji 
I 

A 

SPEEDING FINES 
DOUBLED 

HN IORKERS 
PRESENT 

DISTANCE BETWEEN SIGNS 

Speed Spacing (fl. ! 
A B 

40 moh or less 200 200 
45 mph 350 350 
50 mnh or areater 500 500 

* 500' beyond the ROAD WORK 
AHEAD sign or midway between 
signs whichever is less. 

Sign With 18" x 18" (Min. J Orange 
Flag And Type B Light 

Channelizing Device (See Index No. 600 J 

Work Zone Sign 

Lane Identification + Direction of Traffic 

A 

<:== <:== 
2' Min. 

• • • • • • 
• • • ••••••• 

Taper Length = t L • B 
/7//o/°mm t 
Work Area/// 

15' 

END 
ROAD WORK See Table II 

Device Spacing-Taper Device Spacing-Tangent 500' 
See Table I See Table I 

Table I 
Device Spacing 

Max. Distance Between Devices (ft. J 

Speed Cones or Type I or Type II 
(mph) Tubular Markers Barricades or Vertical 

Panels or Drums 

Taper Tangent Taper Tangent 

25 25 50 25 

30 lo 45 25 50 30 

50 to 70 25 50 50 

GENERAL NOTES 
I. When four or more work vehicles enter the through traffic 

lanes in a one hour period or less (excluding establishing 
ond terminating the work area!, the advanced FLAGGER sign 
shall be substituted for the WORKERS sign. For location of 
floggers and FLAGGER signs, see Index No. 603. 

2. WORKERS sign to be removed or fully covered when no 
work is being performed. 

3. SHOULDER WORK sign may be used as an alternate to 
the WORKER symbol sign only on the side where the 
shoulder work is being performed. 

4. When a side road intersects the highway within the TTC 
zone, additional TTC devices shall be placed in accordance 
with other applicable TCZ Indexes. 

5. For general TCZ requirements and additional information, 
refer to Index No. 600. 

50 
50 

100 

DURATION NOTES 
I. Signs and channelizing devices may be omitted if all of the 

following cond1'tions are met: 
a J Work operations are 60 minutes or Jess. 
b! Vehicles in the work area have high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 

2008 FOOT Design Standards 

Table II 
Taper Length - Shoulder 

~L (ft J 

Speed 
(mph! 

8' 10' 12' 
Shldr. Shldr. Shldr. Notes 

25 28 35 42 

30 40 50 60 
35 55 68 82 

40 72 90 107 

45 120 150 180 

50 133 167 200 
55 147 183 220 

60 160 200 240 
65 173 217 260 

70 lffT 233 280 

8' minimum shoulder width 

tL = Length of shoulder taper in feet 

W= Width of total shoulder in feet 
(combined paved and unpaved width J 

S = Posted speed limit (mph! 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
ENCROACH THE AREA CLOSER 
THAN 15' BUT NOT CLOSER THAN 
2' TO THE EDGE OF TRAVEL WAY. 
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I 

• 
[)i 

u4 -

END 

ROAD WORK 

[) [) 
I 

A 

DIST ANGE BETWEEN SIGNS 
Speed Spacing ( f t.) 
(mph) A B c D 

40 or less 200 200 200 100 
45 350 350 350 175 
50 500 500 500 250 

55 or greater 2640 1640 1000 500 

i' The ROAD WORK 1 MILE sign may be used 
as on al ternate to the ROAD WORK AHEAD 
sign. 

:t :t 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
is less. 

:t :t :t BE PREPARED TO STOP sign may be 
omitted for speeds of 45 MPH or less. 

SYMBOLS 
Work Area 

Sign With 18" x 18" (Min.) 

Orange Flag And Type B Light 

Type I , Type II Or Type III Barricade 

Or Vertical Panel Or Drum 

Channelizing Device (See Index No . 600) 

Work Zone Sign 

Flogger 

Automated Flogger Assistance Devices 
<AFADJ, With Gate 

[) 
I 

B 

=:> L ane Identification + Direction of Traffic 

D 

Buf fer Space 
250 ' c B See Tobie A 

50' I 
(] (] (] (] 

I 

(] 

~ 

=:> 

--:r [) 

c 
Device Spacing - Tangent END 

500' 

See Tobie I ROAD WORK 

Device Spacing- Taper 
See Tobie I 

TABLE I DEVICE SPACING 
Max. Distance Between De vices (ft. ) 

Speed Cones or 
(mphJ Tubular Markers 

Taper Tangen t 

25 to 45 20 50 

50 to 70 20 50 

GENERAL 
1. Work operations shall be confined to one tra ffic 

lone, leaving the opposi te lone open to traffic . 

2. Additional one - way control may be effecte d by the 
following means : 
(JJ Flag- carrying vehicle; (2) Official vehicle; 
(3) Pilot vehicles; (4) Traffic signals. 

When f loggers are the sole means of one- way 
control, the floggers shall be in sight of each o ther 
or in dire ct communica tion at all t imes. 

3 . The ONE- LANE ROAD signs are to be fully covered 
and the FLAGGER signs either removed or fully 
covered when no work is being performed and the 
highway is open to two - way traffic. 

4. When a side road in tersects the high way with in the 
TTC zone, additional TTC devices shall be p laced in 
accordance wi th other applicable TCZ Indexes . 

Type I or Type II 
Barricades or Vertical 

Panels or Drums 

Taper Tangent 

20 50 

20 JOO 

NOTES 
5. The t wo channelizing devices directly in front of the 

work area and the one channelizing device directly 
at the end of the work area may be omi tted provided 
vehicles in the work area have high-intensity rota ting, 
flashing, oscillating, or strobe lights operating. 

6. For general TCZ requirements and additional information, 
refer to Index No . 600. 

DURATION NOTES 

1. ROAD WORK AHEAD and the BE PREPARED TO STOP signs may 
be omitted if all of the following conditions are met: 

a) Work operations ore 60 minutes or less. 
b) Speed limit is 45 mph or less. 
c) No sigh t obstr uctions to vehic les approaching the 

work area for a distance equal to the buffer space. 
d) Vehicles in the work area hove high - in tensity, ro tating, 

f lashing, oscillating, or strobe figh ts operating. 
e) Volume and complexity of the roadway hos been considered. 

2008 FOOT Design Standards 

SPEEDING FINES 
DOUBLED 

lllEN IORKERS 
PRESENT 

BUFFER SPACE 
Speed Dist. 
(mph) (ft .) 

25 155 

30 200 

35 250 

40 305 

45 360 

50 425 

55 495 

60 570 

65 645 

70 730 

When Buffer Space cannot 
be attained due to geome tric 
cons train ts, the greates t 
attainable length shall be 
used, but not less than 200 ft. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
ENCROACH THE AREA BETWEEN 
THE CENTERLINE AND A LINE 2 ' 
OUTSIDE THE EDGE OF TRAVEL WAY. 
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Channelizing Devices Optional On (f_ 
8 

If Used, See Table 1- Device Spacing - Tangent ON N WAIT~ 

[Ji 

DISTANCE BETWEEN SIGNS 
Speed Spacing (ft.) 
(mph) A B c D 

40 or less 200 200 200 JOO 
45 350 350 350 175 
50 50 0 500 500 250 

55 or gr eater 2640 1640 1000 500 

:t (See Sheet 1 No tes) 
:t :t (See Sheet 1 No te s) 

END 
ROAD WORK 

B 

8 OR 

WAIT~ ON N 
STOP I 

STOP W 

100' 50' 50 ' Buffer Space 
See Table 

250' 

• • • • • 

[Ji 
c 

8 
WAIT~ ON N 
STOP W 

Device Spacing - Tangent 500 ' 

See Table I 

Device Spacing-Taper 
See Table I 

STOP/SLOW AFAD 
METHOD 1- 2 AFAD's 

Channelizing De vices Optional On rf_ 
If Used, See Tobie J- Device Spacing- Tangen t 

Buf fer Sp ace 
See Table 

De vice Spacing - Tangent 

See Table I 

Red/ Y el/aw AF AD 

RED/YELLOW AF AD 

250' 

I 

500 ' 

METHOD 2- 1 AFAD AND A FLAGGER 

c 

[Ji 

c 

[) 

AUTOMATED FLAGGER ASSISTANCE DEVICES fAFADJ 
1. When us ed at nigh tim e, the AF AD f lagging station shall be illunimoted. 

2 . When the AFAD is not in use, i t shall be mo ved outside the clear z one 
or be shielded by o barrier or crash cushion and the signs associated 
wi th th e AFAD shall be removed or co vered. 

3 . Duration No tes shown on shee t 1 of 2 do no t apply when AFAD are used. 

END 
ROAD WORK 

END 
ROAD WORK 

B 

B 

A 

D 

A 

No tice: The Florida Depar tm ent of Transpor tation has 
received approval from FHWA to experiment with the 
use of the automated flogger assistance devices (AFADJ. 
AFAD 's shall only be used when called for in the plans 
that include the appropriate pay item and developmental 
specifica tion or approved by the State Roadway Design Office 
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• 
[p 

~ 

r-

= 

« 

END 
ROAD WORK i;;i ~ 

KEEP ... 
Existing O'.J 

-i;;i 
100' 

Work Ar:m 

a. • • • ~ 
= I I = 

= 
I 

d 
A B !00' 50' ---ei- Existing 

END 
ROAD WORK 

END 
ROAD WORK ~ 

UNSIGNAUZEO 

SYMBOLS 

Work Area 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum (With Flashing Light At Night Only J 

(Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.) 

Channelizing Device (See Index No. 600 J 

Work Zone Sign 

Flogger 

Stop Bar 

Lane Identification + Direction of Traffic 

GENERAL NOTES 

I. The FLAGGER legend sign may be substituted for the symbol sign. 

2. When vehicles in a parking zone block the line of sight to TCZ 
signs, the signs shall be post mounted and located in accordance 
with Index No. 17302. 

3. If the work space extends across a crosswalk, the crosswalk should 
be closed using the information in Index No. 660. 

4. Floggers shall be located where they can control more than 
one direction of traffic. 

Floggers shall be in sight of each other or in direct 
communication at all times. 

5. Maximum spacing between channelizing devices shall be not 
greater than 20'. 

6. Temporary signal phasing modifications are to be approved by 
the District Traffic Operations Engineer prior to the 
beginning of work. 

7. For general TCZ requirements and additional 
information, refer to Index No. 600. 

SIGN AU ZED 

DURATION NOTES 
I. ROAD WORK AHEAD AND END ROAD WORK sign may be omitted 

if all of the following conditions are met: 
a) Work operations are 60 minutes or less. 
b ! Speed is 45 mph or less. 
c ! No sight obstructions lo vehicles approaching the 

work area for a distance equal lo A plus B. 
d ! Vehicles in the work area have high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 
e ! Volume and complexity of the roadway has been considered. 

2008 FOOT Design Standards 

END 
ROAD WORK 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ft. J 

A B 
40 mah or less 200 200 
45 mph 350 350 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
ENCROACH ON THE PAVEMENT 
REQUIRING THE CLOSURE OF A 
PORTION OF ONE OR MORE TRAFFIC 
LANES IN AN INTERSECTION. 
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200' 200' 

l ___ ~J l ____ -----+-'~ l (] J l (] CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF ONE 
TRAFFIC LANE, FOR WORK AREAS LESS THAN 
200' DOWNSTREAM FROM AN INTERSECT/ON 
FOR A PERIOD OF MORE THAN 60 MINUTES. 

L _____ J 
~~- - ~~- - ~~- - ~~- - ~~- - ~~- - ~~- -

~ ~ ~ 
ci~ 

[Ji l ( 400' [Ji l 2oof 50' 

SYMBOLS 
Work Area 

Sign With 18" x 18" I Min. J 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only J 

(Tubular Markers M'l)' Be Used During D'l)'light Only. 
Cones M'l)' Be Used - See Index No. 600.) 

§ Type I Or Type II Barricade Or Vertical 
Panel Or Drum I with Flashing Light At 
Night Only J 

[Ji Work Zone Sign 

~ Flogger 

~ Lane Identification + Direction of Traffic 

200' 

More Than 200' 

GENERAL NOTES 

I. Work operations shall be confined to one travel lane, leaving 
the opposing travel lane open to traffic. 

2. When vehicles in a parking zone block the line of sight to TCZ 
signs or when TCZ signs encroach on a normal pedestrian 
walkway, the signs shall be post mounted and located in 
accordance with Index No. f1302. 

3. If work area is confined to an outside auxiliary Jane, the work 
area shall be barricaded and the FLAGGER signs replaced by 
ROAD WORK AHEAD signs. Floggers are not required. 

4. F Jaggers shall be in sight of each other or in direct 
communication at all times. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF ONE 
TRAFFIC LANE, FOR WORK AREAS 200' OR 
MORE DOWNSTREAM FROM AN INTERSECT/ON 
FOR A PERIOD OF MORE THAN 60 MINUTES. 

5. The FLAGGER legend sign may be substituted for the symbol sign. 

6. The maximum spacing between devices shall be no greater 
than 25.' 

7. For general TCZ requirements and additional information, refer 
to Index No. 600. 

8. The two channelizing devices directly in front and directly at the 
end of the work area is occupied only by a vehicle with activated 
high-intensity rotating, flashing, oscillating, or strobe lights. 
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I 
-

}--center Of Lane ' 

_I_, 
/ Clear Zane I • 

8' • I 

( , Clear Zone~ 
17' Min.~ , \ 
19' Max. j~'11F 

Pavement Or Bridge Deck ~ _ M ~ 
11 

... 

I 

SY II BO LS 

Work Areo 

Sign With 18" x 18" ! Min. J 
Orange Flag And Type B Light 

Work Zone Sign 

Traffic Signal 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum ! With Steady Burning Light At Night Only J 

Type III Barricade 

Stop Bar 

rr4 Flogger 

~ Portable Signal 

=;> Lane Identification + Direction af Traffic 

PORTABLE S/SllALS SPAN 'I/IRE S/SllALS 11 

SIGNAL ID/NT DETAILS 

GENERAL NOTES 

I. Work operations shall be confined to one traffic lane, except for 
haul road crossings, leaving the opposite lane open to traffic. 

2. The installation and timing of signals shall be approved by the 
District Traffic Operations Engineer prior to signals being placed 
in operation. 

Where sight distance to the signal is limited, the signals may be 
mounted on span wire at the discretion of the Engineer. 

The maximum distance between portable traffic signals 
(receiver/controllers J shall be 0.25 mile; however, in no 
case shall the di"stance exceed the maximum distance 
at whi"ch the remote operator ( transmi"tter J can positively 
and safely operate both portable signals. 

3. Flagge rs to supplement the signal operator /flogger shall be 
used when needed to assure safe movements between traffic 
and operati"ng equipment, as determined by the Engineer. 

4. When needed, an addi"tional warning si"gn may be installed in 
advance of the ROAD WORK AHEAD sign. The distance 
between successive signs shall be 500'. 

5. The SIGNAL AHEAD legend sign may be substituted for the 
symbol sign. 

6. SIGNAL AHEAD and EQUIPMENT CROSSING AHEAD signs are ta 
be removed or fully covered when no work is being performed 
and the highway is open to two-way traffic. Type III Barricades 
shall be in place to block haul road access when the haul road 
is not in operation and a flogger/signal operator is not on duty, 
except when the haul road is an existing properly marked road. 

7. When a side road intersects the highway within the TTC zone, 
additional TTC devices shall be placed in accordance with 
other applicable TCZ Indexes. 

8. For general TCZ requirements and additional information, 
refer to Index No. 600. 

9. Span wire signals are to be used only in work zones wi"th 
workers present, where the contractor can monitor signal 
operation and maintain traffic with floggers in the event 
of a power failure. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
WILL ENCROACH ON ONE LANE OR 
MOMENTARILY ENCROACH ON BOTH 
LANES OF A TWO-LANE TWO-WAY 
ROADWAY AND TRAFFIC SIGNALS 
ARE NEEDED. 

@ 
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~ 

Portable Signal 

24 11 White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
r Location To Suit Signal Position J 

0.25 Mile (Max. J See General Note No. 3 

Varies r To Provide Width Needed 
For Turning Trucks J 100' Min. 

Portable Signal 
500' 

801 Min., 
150' Max. 

500' 500' Min. 
1000' Max. I 

(] 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

CTR 

~~_5_oo~'_M1_n·~-~-I ~~~~---~~~5_oo_'~~--~5_oo_'~m-' --~---~I ~· I 
IOOO'Max. ~ 

24 11 White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
f Location To Suit Signal Position J 

CTR 
SPEEO I NG F INES 

OOUBLEO 
M-IEN WORKERS 

PRESENT 

<== 

= 
~ 

5001 Mtn. I 

1000' Max. 
CTR 

SPEEO I NG FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

BO' Min. 
150' Max. 

Cones Or Tubular Markers At 25' Centers 
Type I Or Type II Barricades Or Vertical Panels 
Or Drums At 50' Centers 

0.25 Mile r Max. J See General Note No. 3 

All Transition Barricades Or Tubular Markers 
At 25' Centers Max. 

Portable Signal 

BO' Min. 

SPEED I NG FINES 
DOUBLED 

M-IEN WORKERS 
PRESENT 

Portable Signal 
Varies r To Provide Width Needed I 

150 Max. 
500' 500' 500' Min. CTR 

24" White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
(Location To Suit Signal Position J 

For Turning Trucks! 100' Min. rSignal Operator/Flogger 
I ' 

(] 

I SS <== 

1000' Max. 
I 

(] 

~-.-~~~.,-.-.-.01'.'l:!'"'lr'"!l"':'!l"":!rll"".'1~~r":llr"'!!~O:C~~--j;'f§~~~~ rr-~~----~~~~~~~~~~~~~~~~~~~~~~~~~~-

Cones Or Tubular Markers At 25' Centers 
Type I Or Type II Barricades Or Vertical Panels 
Or Drums At 50' Centers 

24 11 White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
r Location To Suit Signal Position J 

All Transition Barricades Or Tubular Markers 
At 25' Centers Max. 

Side Road 
See General Note No. 8 

SINGLE LANE Cl.DSURE • ROADWAY AND BRIDGES ALL LENGTHS 
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<== 

= 
[Ji 

500' Min. 
1000' Max. 

CTR 

DOUBLED 
WHEN WORKERS 

PRESENT 

Side Road 
See General Nole No. 8 

"M-IEN WORKERS 

0.25 Mile Max. See General Nole Nos. 3 & 4 ~ ~ ~ SPEEDING FINES 
DOUBLED 

Portable Signal PRESENT 

Portable Signal 

500' 

rCTR 
500' Min. 

Varies (Min.' Side Road Return Width J 

500' 
1000' Max. I 

() () 

24" While Refleclorized Preformed 
Mal Or Pavement Marking Tape 
! Location To Suit Signal Position J 

801 Min. 

<== 

= 
Signal Operator/Flogger Mal Or Pavement Marking Tape 

I Si()~~·· . 24" While Refleclorized Preformed 

I 

! Location To Suit Signal Position J 

I 

150' Max. 

~· ~--c---· ·-\-= RIGHT 

Cones Or Tubular Markers Al 25' Centers . . . . 
Type I Or Type II Borricodes or Vertical Panels All Transtfwn Bamcades Or Vertical Panels 

<== 

= 

500' Min. 
1000' Max. I 

crn(i 
SPEED I NG FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

Or Drums Al 50' Centers Al 25' Centers Max. 

SINGLE LANE CLDSIJRE • ROADWAY AND BRIDGES ALL LENGTHS 

Spon Wire Signal 
(Not On Bridge J 

24 11 White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
(Location To Suit Signal Position J 

500' 
10' 

s 
1--80' Min. 

I · 150 Mox. 

Varies See General Note No. 3 

75' 

c 

Varies 
! 75'Min. J 

.1 
Cones Or Tubular Markers Al 25' Centers 
Type I Or Type II Barricades Or Vertical Panels 
Or Drums At 50' Centers 

SINGLE LANE CLDSIJRE • SHORT BRIDGES 

... ... 

Span Wire Signal 
(Not On Bridge J 

500' 500' 

<== 

= 

500' Min. 
1000' Mox. 

24 11 White Reflectorized Preformed 
Mot Or Pavement Marking Tape 
(Location To Suit Signal Position) 

40' Min. 
150' Max. 

2008 FOOT Design Standards 
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500' Min. 
1000' Max. 

<== 

= 

Varies-To Suit Norma!, Skewed 
Or Offset Crossing Conditions 
See Genera! Note No. 3 

Hau! Road (Configuration Varies) Span Wire Signal 

24 11 White Reflector/zed Preform--;,;;-----------,\ /,,,...----· 

Mat Or Pavement Marking Tape i---------t--*-+------i----==--+-------+------------j 
(L ocation To Suit Signal Position) 

500' 

Supp!emen ta! Flogger ;,--1 
See Genera! Note No. 4 ~ 

... ... 
~40'Min., 

150' Max 500' 

I 
I 
I 
I 
\ 
\ 

... ... 
24 11 White Reflector/zed Preformed 
Mot Or Pavement Marking Tape 
(Location To Suit Signal Position) 

Signal Operator/Flogger When 
Haul 13.£!ll;,!.ln_D.£.tgLajj9J]~S-ee General Note No. 7 

Span Wire Signal', .... 
Hau! Road (Configuration Varies) 

..... __________ _ 

(] 

MOMENTARY ROADWAY CLOSURE • HAUL ROUTE CROSSING 
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<== 

See Note * 

or 

A 

SLOW TRAFFIC 
AHEAD 

Optional Vehicle 
Operate On Shoulder When Feasible 

500' -1500' Rural 
300' -500' Urb<Jn 

500' -800' Rural 
300' -500' Urb<Jn 

* The distance between the advance warning sign and the 
work location should not exceed 5 miles. 

ADVANCE WARNING ARROW 
PANEL MODE • CAUTION 

SYllBOLS 

Work Area 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

[Ji Work Zone Sign 

WORK ON SHOUWER 

=0- Lane Identification + Direction of Traffic 

Q!iJlD Work Vehicle With Rotating/Strobe Lights 

0!1Aw!lt:JAdvance Warning Vehicle with 
Truck Mounted Attenuator ( TMA J 

GENERAL NOTES 

The Advance Warning Vehicle (Optional J may be used at the direction of the 
Engineer. If an Advance Warn1'ng Vehicle ls operated with1'n the travel 
way, an approved Truck Mounted Attenuator will be required on the Advance 
Warning Vehicle but not required on the Shadow Vehicle. The Advance Warning 
Arrow Panel and Warning Sign are required on both the Advance Warning and 
Shadow Vehicles. 

WORK IN TRAVEL WAY 

I. Where work activities within 2' of the edge of travel way are incidental 
(i.e .. Mowing, Litter Removal J, the Engineer may delete requirements for signs 
and the advance warning vehicle provided vehicles in the work area have 
high-intensify rotating, flashing, oscillating, or strobe lights operating. 

2. If an arrow panel is used, the caution mode shall be used. CONDITIONS 
3. Shadow and Advance Warning Vehicle shall display rotating/strobe lights. 

4. For general TCZ requirements and additional information, refer to Index No. 600. 

2008 FOOT Design Standards 

WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
REQUIRE AN INTERMITTENT OR 
CONTINUOUS MOVING OPERATION. 

Last 
Revision Sheet No. 

07/01/05 1 of 1 TWO-LANE TWO-WAY, MOBILE OPERATIONS Index No. 

WORK ON SHOULDER, WORK WITHIN THE TRAVEL WAY 607 



Required Only When Construction Zone 
Speed Reduced Below Existing 
Posted Speed Prior To Construction SPEED 

LIMIT 

xx 

Detour Connection To Existing Pavement To Be 
Constructed Under TCZ Plan Of Index No. 603. 
! Same For Opposite Connection J 

500' 500' 

[Ji [Ji [Ji [Ji [Ji [Ji 
500' 1640' 1140' 5001 5001 500' 500' 

Required Only When ( T J 
Exceeds 500' 

5001 Or -J. T Whichever Is Less 

White Reflectorized 
Pavement Markings 

Double Yellow Reflectorized 
Pavement Markings 

ROAD 
CLOSED 

1e1 

!TJ 
I 

~ (] 

Work Area 

ROAD 
CLOSED , ... , 

Required Only When Construction Zone 
Speed Reduced Below Existing 
Posted Speed Prior To Construction 

SPEED 
LIMIT 

xx 

5001 500' 500' 500' 

~ (] (] (] (] 

500' 500' 
SPEED 
LIMIT 

xx 

1140' 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

1640' 

(] (] 

500' 

Type I Or Type II Barricades Or Vertical Panels Or Drums At 50' Centers Required Only When Construction Zone 
Speed Reduced Below Existing 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

SYMBOLS 
Work Area 

SPEED 
LIMIT 

xx 

Required Only When Construction Zone 
Speed Is Reduced Below Existing 
Posted Speed Prior To Construction 

Sign With 18" x 18" ! Min. J Orange 

Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only J 

ell Type III Barricade I With Flashing Light! 

[Ji Work Zone Sign 

==:> Lane Identification + Direction of Traffic 

R*: See SUPERELEVA T/ON Index No. 600. 

Required Only When ! T J 
Exceeds 5001 Posted Speed Prior To Construction 

GENERAL NOTES 

When Other Construction Or 
Maintenance Operations Occur 
Within I Mile, Sign( s J 
To Be Omitted And Signing 

I. For speed sign applications, see Index No. 600. 

2. Where the tangent distance ( T J exceeds 600', spacing 
between cones or tubular markers may be increased to 50' 
or spacing between Type I or Type II barricades, vertical 
panels or drums may be increased to 1001 within limits of 
the tangent, or post mounted delineators at 50' centers may 
be substituted for the barricades, vertical panels or drums. 

3. On the existing pavement, all existing markings within the 
realignment which conflict with the revised traffic pattern 
are to be removed and removable pavement markings used for 
marking a new centerline and edge lines. 

4. Where the tangent distance ! T J exceeds 600' and no 
passing or stopping sight distance restrictions exist, the 
yellow ref/ectorized mcrkings used to indicate the centerline 
of the traveled way may be replaced with yellow reflectorized 
markings in a broken pattern. For raised pavement marker 
opplication see Index No. 600 and Index No. 17352. 

5. When a side road intersects the highway within the TTC 
zone, additional TTC devices shall be plsced in accordance 
with other applicable TCZ Indexes. 

6. If temporary structures are required on the diversion, traffic 
control will be in conformance with Index No. 650. 

7. For general TCZ requirements and additional information, 
refer to Index Nos. 600 and 17352. 

8. If posted spee1 for Work Zone is 45 mph or less, use 
"ROAD WORK 2 MILE" and space accordingly. 

2008 FOOT Design Standards 

To Be Coordinated In Accordance 
With Index No. 600. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
REQUIRE THE CLOSURE OF BOTH 
LANES AND A TEMPORARY DIVERSION 
IS CONSTRUCTED. 
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= 
= 

SYMBOLS 

~ Work Area 

= Lane Identification + Direction of Traffic 

Median 

= 
= 

Offset zone: 
a J Behind an existing barrier, 

Work Area b J More than 2' behind the curb, 
c J 15' or more from the edge of travel way. 

GENERAL NOTES 
I. If the work operation (excluding establishing and terminating 

the work area J, requires that two or more work vehicles 
cross the offset zone in any one hour, traffic control will be 
1'n accordance with Index No. 612. 

2. No special signing is required. 

3. This index also applies when work is being performed on a 
multilane undivided highway. 

4. This index also applies to work performed in the median 
behind an existing barrier or more than 151 from the edge 
of travel way, both roadways. Work performed in the 
median behind curb and gutter shall be in accordance 
with Index No. 612. 

5. When a side road intersects the highway within the work area, 
additional traffic control devices shall be placed in accordance 
with other applicable TCZ Indexes. 

6. When construction activities encroach on a sidewalk, refer 
to Index No. 660. 

7. For general TCZ requi'rements and addif1'onal 1'nformaf1'on, refer 
to Index No. 600. 

2008 FOOT Design Standards 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS AND THEIR ACTIVITIES 
ARE BEHIND AN EXISTING BARRIER, 
MORE THAN 2' BEHIND THE CURB, 
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OF TRAVEL WAY. 
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SYMBOLS 
Work Area 

[) 

SPEEDING FINES 
DOUBLED 

IHEN WORKERS 
PRESENT 

A 

DISTANCE BETWEEN SIGNS 

Speed 
Spacing (ft.) 

A B 
40 mph or fess 200 200 
45 mph 350 350 
50 mph or greater 500 500 

J: 500' beyond the ROAD WORK 
AHEAD sign or midway between 
signs whichever is less. 

Sign With 18 '3 18 11 (Min.J 

Orange Flag And Type B Light 

• Channelizing Device (See Index No. 600) 

Qi Work Zone Sign 

~ Lane Identification + Direction of Traffic 

¢= 

¢= ¢= 

Median 

= = 
= 2 1 Min. = 

• • • • • • • • • • [) ••• • • • 
••• // 1 

Work Area 
/ 

15' 
END 

ROAD WORK 

Table II 
Taper Length - Shoulder 

B Toper Length 

See Table II 

Device Spocing-T aper Device Spacing-Tangent 

See Table I See Table I 

Table I 
Device Spacing 

Max. Distance Between Devices (ft.J 

Speed Cones or Type I or Type II 

Tubular Markers Barricades or Vertical 
(mph! Panels or Drums 

To er Tan ent Taper Tan ent 
25 25 50 25 50 

30 to 45 25 50 30 50 
50 ta 70 25 50 50 JOO 

GENERAL NOTES 
1. If the work operation encroaches on the through traffic lanes or 

when four or more work vehicles enter the through traffic lanes 
in a one hour period (excluding establishing and terminating the 
work area), a flogger shall be provided and a FLAGGER sign shall be 
substituted for the WORKERS sign. The flogger shall be positioned 
at the point of vehicle entry or departure from the work area. 

2. This TCZ plan also applies to work performed in the median more 
than 2' but less than 15 1 from the edge of trove/way. 

3. When work is being performed on a multi/one undivided 
roadway the signs normally mounted in the median 
(as shown) shall be omitted. 

4. WORKERS signs to be removed or fully covered when no work 
is being performed. 

5. SHOULDER WORK sign may be used as an alternate to the 
WORKER symbol sign. 

6. When a side road intersects the highway within the TTC zone, 
additional TTC devices shaf! be placed in accordance with other 
applicable TCZ Indexes. 

7. For general TCZ requirements and additional information, 
refer to Index No. 600. 

500' 

DURATION NOTES 
1. Signs and channelizing devices may be omitted if of! 

of the following conditions are met: 
a) Work operations ore 60 minutes or less. 
bJ Vehicles in the work area hove high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 

2008 FOOT Design Standards 

Speed 
¥L (ft.) 

(mph! 8' 10' 12 1 Notes 

Shldr. Shldr. Shldr. 

25 28 35 42 

30 40 50 60 WS' 
-

35 55 68 82 L~ 60 

40 72 90 107 

45 120 150 180 

50 133 167 200 

55 147 183 220 

60 160 200 240 L~ws 

65 173 217 260 

70 187 233 280 

8' minimum shoulder width. 

f/3L= Length of shoulder taper in feet 

W= Width of total shoulder in feet 
(combined paved and unpaved width) 

S= Posted speed limit (mph) 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 

WORKERS OR THEIR ACTIVITIES 

ENCROACH TH£ AREA CLOSER THAN 

15' BUT NOT CLOSER THAN 2' TO 

TH£ £DG£ OF TRAVEL WAY. 
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• 

40 

45 
50 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ft.) 

A B c 
mph or fess 200 200 200 
mph 350 350 350 
mph 500 500 500 

[) 
' A 

;f'.55 mph or qreater 2640 1640 1000 

:t: The ROAD WORK 1 MILE sign may be used 
as on alternate to the ROAD WORK AHEAD 
sign and the RIGHT LAN£ CLOSED f/2 MIL£ 
sign may be used as an alternate to the 
RIGHT LAN£ CLOSED AHEAD sign. 

er er 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
is less. 

SYMBOLS 
Work Area 

Sign With 18 'x 18 11 (Min.) 

Orange Flag And Type B Light 

Channelizing Device (See Index No. 600) 

Type I Type II Dr Type III Barricade Or 

Vertical Panel Or Drum <With Flashing Light) 

Work Zone Sign 

Advance Warning Arrow Pane! 

= 
= 

B 

(Median 

~White Reflectanzed Pavement Markmgs = 
---:-~-I • • • • ":E¥37S:8,___..~---"'-l -1Ji --=-

raper Length=L Buffer Space ~00' c 

GENERAL NOTES 

See Table II See Tobie JI 

Device Spacing-Taper 
See Table I 

Speed 
(mph! 

25 

Device Spacing-Tangent JOO' 
See Tobie I 

Table I 
De vice Spacing 

Max. Distance Between Devices (ft.) 

Type I or Type II 
Cones or Barricades or Vertical 

Tubular Markers Panels or Drums 

Taper Tan ent 

25 50 

30 to 45 25 50 30 50 

50 to 70 25 50 50 100 

END 
ROAD WORK 

1. Work operations shaf! be confined to one traffic lane, leaving 
the adjacent lone open to traffic. 

7. When a side road intersects the highway within the TTC zone, 
additional TTC devices shall be placed in accordance with other 
applicable TCZ Indexes. 

2. On undivided highways the median signs as shown ore to be omitted. 
8. This TCZ plan does not apply when work is being performed in 

Table II 
Buffer Space and Taper Length 

Taper Length 
Buffer U2 1 Lateral 

Speed 
Space Transition) 

(mph! Dist. L Notes 
(ft.) If t. J (Merge) 

25 155 125 

30 200 180 ws2 

35 250 245 L~-
60 

40 305 320 

45 360 540 

50 425 600 

55 495 660 

60 570 720 L~ws 

65 645 780 

70 730 840 

When Buffer Space cannot be attained 
due to geometric constraints, the 
greatest attainable length shall be used, 
but not less than 200 ft. 

For lateral transitions other than 12', use 
formula for L shown in the notes column. 
Where: 
L= Length of taper in feet 
W= Width of lateral transition in feet 
5= Posted speed limit (mph) 

3. When work is performed in the median lane on divided highways, the 
channelizing device plan is inverted and left lane closed and !one 
ends signs substituted for the right lane closed and lane end signs. 

the middle lane(s) of a six or more lane highway. See Index No. 614. 

The same applies to undivided highways with the following exceptions: 
(a) Work shall be confined within one median lane. 
(bJ Additional barricades, cones, or drums shall be placed along the 
centerline abutting the work area and across the trailing end of the 
work area. 

When work on undivided highways occurs across the centerline so 
as to encroach on both median lanes, the inverted pion is opp!ied 
to the approach of both roadways. 

4. Signs and traffic control devices are to be modified in accordance 
with INTERMITTENT WORK STOPPAGE details (sheet 2 of 2J when 
no work is being performed and the highway is open to traffic. 

5. The two channelizing devices directly in front of the work area 
may be omitted provided vehicles in the work area have 
high-intensity rotating, flashing, oscillating, or strobe lights operating. 

6. When paved shoulders having a width of 8 ft. or more ore closed, 
channelizing devices shall be used to close the shoulder in advance 
of the merging taper to direct vehicular traffic to remain within the 
travel way. See Index No. 612 for shoulder taper formulas. 

9. For general TCZ requirements and additional information, 
refer to Index No. 600. 

DURATION NOTES 
1. Temporary white edgeline may be omitted for work 

operations less than 3 days. 

2. Signs, arrow panel and buffer space may be omitted if all 
of the following conditions are met: 
a) Work operations are 60 minutes or less. 
bJ Speed limit is 45 mph or less. 
c) No sight obstructions to vehicles approaching the 

work area for a distance equal to the buffer space and 
the taper length combined. 

dJ Vehicles in the work area have high-intensity, rotating, 
flashing, oscillating, or strobe lights operating. 

eJ Volume and complexity of the roadway has been considered. 

2008 FOOT Design Standards 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT. 

WORKERS OR THEIR ACTIVITIES 

ENCROACH ON TH£ LAN£ ADJACENT 
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[) 

[) 

[) 

[) 

** 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

** 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

[) 
' A 

[) 
I 

A 

<== 

<== 

<== 

<== 

= 
= 

[) 

[) 

[) 

[) 

B 

Signs 
Covered 

B 

Hinged Or 
Overlay 
Shields 

[) 

[) 

c 

EVEN PAVEMENT 

[) 

[) 

c 

UNEVEN PAVEi/ENT 

INTERMITTENT WORK STOFPNE -

• 

• 

<== 

<== 

Median 

[) 

= 10 T///777 
Work Area . +~----------=---------• !:L"" . .z [) • • • • • 

L and Buffer Space END 
ROAD WORK 

Area Temporarily 
Reopened To Traffic 

Arrow Panel Operation Discontinued 
And Arrow Panel Shall Be Removed Or 
Relocated Outside The Clear Zone Or 
Be Shielded By A Barrier Or Crash Cushion 

500' 

Temporary Pavement Markings Placed Through Work Area 
And Devices Relocated Laterally 2' To 4' Outside Edge Of 
Travel Way. 

Median 

[) 

• • • • [) 

<== 

<== 

= 
= 

L and Buffer Space Area Temporarily 
Reopened To Traffic 500' 

END 
ROAD WORK 

Arrow Panel Operation Discontinued 
And Arrow Panel Shall Be Removed Or 
Relocated Outside The Clear Zone Or 
Be Shielded By A Barrier Or Crash Cushion 

Temporary Pavement Markings Placed Through Work Area 
And Devices Relocated Laterally 2' To 4' Outside Edge Of 
Travel Way. 

LANE REOPENED TO TRAFFIC 

2008 FOOT Design Standards 

UULTILANE, WORK WITHIN THE TRAVEL WAY 
MEDIAN OR OUTSIDE LANE 

Last 
Revision 

07/01/05 
Sheet No. 

2 of2 
Index No. 

613 



EXISTING 
POSTED 
SPEED 

MPH 
65 
55 
45 

PROPOSED 
WORK ZONE 
SPEED 

MPH 
55 
45 
35 

REMARKS 
The 'Proposed Work Zone Speeds' are 
recommended speeds for the trofflc 
control pion defofled below; however, 
where the Engineer deems other speeds 
are appropriate, the applicable speeds 
ore to be shown on the plans. 

SPEED 
LIMIT 

xx 
OPTIONAL 

= White Reflectorized Pavement Markings~---

<== 

<== 

Median 

/Required Only When Construction Zone Speed Reduced 
~ Below Existing Posted Speed Prior To Construction 

[) 

Work Area = = White Reflectorized Pavement Markings I I l'J~~'~_rw:::::Ji•~!Ct.Jt.-.-•:11:•••.---,r::;'.7~":~~~71 = = . [)" . . "[)" . = 

• 
[) 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

2140' 
[) 

1140' 

Required Only When Construction Zone-<'---
Speed Reduced Below Existing 
Posted Speed Prior To Construction 

SYMBOLS 
Work Area 

Sign With 18" xl8" !Min. J 
Orange Flag And Type B Light 

Channelizing Device (See Index No. 600 J 

Work Zone Sign 

ooo Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

[) 500' [) 500' [) 500' Taper Length= L 2L 
See Table II See Table IIfor L 

Device Spacing-Taper 

See Table I 

Table I 
Dev ice Spacing 

Max. Distance Between Devices f ft. J 

Speed Cones or Type I or Type II 

fmphJ Tubular Markers Barri"cades or Verli"ca/ 
Panels or Drums 

Toper Tangent Toper Tangent 

25 25 50 25 50 
30 to 45 25 50 30 50 

50 to 70 25 50 50 100 

CONDITION NOTES 

I. The RIGHT LANE CLOSED and lane reduction signs are to be removed or fully covered 
when no work is being performed and the center lane is opened to traffic. 

2. For work performed in the median or outside lane, refer to Index No. 613. 

3. When the lane closure exceeds a continuous 24 hour period, all existing pavement 
markings within the realignment which conflict with the revised traffic pattern 
are to be removed and removable pavement marking used for marking new edge 
lines and centerline. 

GENERAL NOTES 
I. When a side road intersects the highway within the TTC zone, additional 

TTC devices shall be placed in accordance with other applicable TCZ Indexes. 

2. For general TCZ requirements and additional information, refer to Index No. 600. 

DURATION NOTES 
I. Temporary pavement markings may be omitted for work operations less than 3 days . 

Buffer 
Space 

L 
2 

[) 
500' SPEED 

LIMIT 
See 

Table II 
See Table IIfor L xx Device Spacing 

Tangent 

See Table I 

Table II 
Buffer Space and Taper Length 

Speed 
Buffer Taper Length 
Space ( 12' Lateral Transition J 

(mph J Dist. L Notes 
(ff.)) (ft.) (Merge J 

25 155 125 

30 200 180 ws' L=-
35 250 245 60 

40 305 320 

45 360 540 

50 425 600 
55 495 660 

L·WS 
60 570 720 
65 645 7BO 

70 730 840 

When Buffer Space cannot be attained 
due to geometric constraints, the 
greatest attainable length shall be used, 
but not less than 200 ft. 

For lateral transitions other than 12', use 
formula for L shown in the notes column. 
Where: 
L • Length of taper in feet 
W= Width of lateral transition in feet 
S = Posted speed limit I mph J 

2008 FOOT Design Standards 
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I 
Device Spacing-Taper 

Device Spacing 
Device Spacing-Taper Tangent 

I 
See Table I See Table I See Table I 

[) [) [) Required Only When Construction Zone 

I I I Speed Reduced Below Existing Posted 

s s s s s s s • Speed Pr1'or To Cons~ruction [) [) 

I I I 
0 s Work Area I ~ I s s = • • • • • • • • . ~ s s 

s s--;-JZv M/_.0 mi s s s s s s s 
I I I • s s I I = • • s s s s s s s • • • • • • s ~ • I • 

I s 8 • • • • • • • • • .1 • • • I = 
[)&[) [) u s s I I s s ; M/j/¥ I/ s s I 

I 

I 

I s s s 
&~as 

Ii 

= 

@h s ; ; ; ; ; ; s [) 
I See Condition Note 4 [) 500' [) 500' [) 2140' [) 640' [) 500' [) 500' [) [) 500' 

• 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

SYMBOLS 
Work Area 

EXISTING 
POSTED 
SPEED 

MPH 
65 
55 
45 

SPEED 
LIMIT 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

PROPOSED 
REMARKS WORK ZONE 

SPEED The 'Proposed Work Zone Speeds' are 

MPH 
recommended speeds for the traffic 
control plan detailed below; however, 

55 where the Engineer deems other speeds 

45 ore appropriate, the appllcoble speeds. 

35 

Taper Length= L 

See Table II 

SPEED 
LIMIT 

xx 
Optional 

500' 

500 
FEET 

CONDITION NOTES 
I. See General Notes, Sheet I of 2. 

500' 2L 

See Table IIfor L 

Buffer Space 
See Table II 

Table I 
Dev ice Spacing 

Barricades, vertical panels or drums shall 
be used to delineate the edge lines. 
Cones or tubular markers shall be used to 
delineate the center line (Except at night 
use vertical panels). 

Speed 
(mph} 

25 

Max. Distance Between Devices r ft. J 

Cones or Type I or Type II 
Tubular Markers Barricades or Vertical 

Panels or Drums 

Taper Tangent Taper Tangent 

25 50 25 50 
30 to 45 25 50 30 50 

50 to 70 25 50 50 100 

2. Length of time that traffic is using shoulder should be minimized. 
For example, remove lane closure and lane shift at night (unless 
performing night work J if practical. 

3. The RIGHT LANE CLOSED, lane reduction and reverse 

Sign With 18" x 18" I Min. J 
Orange Flag And Type B Light 

curve signs are to be removed or fully covered when no work 
is being performed and the travel way is open to traffic. 

4. When the lane closure exceeds a continuous 24 hour period, 

Type I Or Type II Barricade Or Vertical Panel 

Taper Length= L 200' f !Min.! 

See Table II ! Min. ! See Table Ilfor L 

Table II 

END 

ROAD WORK 

Buffer Space and Taper Length 

Taper Length 
( 12' Lateral Translti"on) Speed 

Buffer 
Space 

I mph! Dist. L Notes 
(ft.) I ft. J I Merge J 

25 155 125 

30 200 
35 250 

180 ws' 
f-----+----+-2-4_5_, L •50 

40 305 320 

45 360 540 

50 425 600 
55 495 r----+----+--6_6_0__, L=WS 
60 570 720 
65 645 780 

70 730 840 

When Buffer Space cannot be attained 
due to geometric constraints, the 
greatest attainable length shall be used, 
but not fess than 200 ft. 

For lateral transitions other than 121
, use 

formula for L shown in the notes column. 
Where' 
L • Length of taper in feet 
W • Width of lateral transition in feet 
S • Posted speed limit! mph J 

CONDITIONS 
Or Drum I With Steady Burning Light At Night Only J 

Cone Or Tubular marker I Except At 
Night Use Vertical Panels J 

all existing pavement markings within the realignment which 
conflict with the revised traffic pattern are to be removed and 
removable pavement markings used for marking new edge fines 
and centerlines. 

5. For general TCZ requ1'rements and additional 1'nformation, refer 
to Index No. 600. 

WHERE ANY VEHICLE, EQUIPMENT, WORKERS OR THEIR ACTIVITIES 
ENCROACH ON ANY PORTION OF A CENTER LANE OF A MULTILANE 
HIGHWAY, AND TWO DRIVING LANES ARE MAINTAINED, AND, THE 

500' 

SPEED 
LIMIT 

xx 

Work Zone Sign OUTSIDE SHOULDER PAVEMENT IS TEMPORARILY USED AS A TRAVEL LANE. 

Advance Warning Arrow Panel 2008 FOOT Design Standards 
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• 

END 
ROAD WORK 

<:== 

<:== 

= 
= 

A [Ji 

SYMBOLS 
Work Area 

Sign With 18" xl8" !Min. J 
Orange Flag And Type B Light 

B 

Channelizing Device (See Index No. 600 J 

Type I Or Type II Barricade Or Vertical 
Panel Or Drum ( With Flashing Light At 
Night Only J 

[Ji Work Zone Sign 

r- Stop Bar 

Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

• 

c Taper Length= L Varies 

cq 

END 
ROAD WORK 

SIGN AU ZED 

END 
ROAD WORK 

Table II 
DISTANCE BETWEEN SIGNS Taper Length - Merge 

Speed 

40 m h or less 
45 mph 

B A 

<:== 

<:== 

= 
= 

END 
ROAD WORK 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF AT 
LEAST ONE MEDIAN TRAFFIC LANE. 

Spacing (fl. J 

A B C 
200 200 200 
350 350 350 

( 12' Lateral Transition J 
Speed L Notes 
(mph! (ft. ) (Merge J 

25 125 

30 180 L= ws' 
35 245 60 

40 320 

45 540 L=WS 

For lateral transitions other than 12', 
use formula for L shown in the notes 
column. Where: 
L = Length of taper in feet 
W = Width of lateral transition in feet 
S = Posted speed limit (mph J 

GENERAL NOTES 
I. 
2. 

The WORKERS legend sign may be substituted for the symbol sign. 
When vehicles in a parking zone block the line of sight to TCZ 
signs, the signs shall be post mounted and located in accordance 
with Index No. f1302. 

3 . If the work space extends across a crosswalk, the crosswalk should 
be closed using the information in Index No. 660. 

4. 
5. 

6. 

7. 

Dual signs are required for divided roadways. 
Maxi'mum spacing between barricades, vertical panels, cones, 
tubular markers and drums shall not be greater than 25'. 
Temporary signal phasing modifications are to be approved by the 
District Traffic Operations Engineer prior to the beginning of work. 
For general TCZ requirements and additional information, refer 
to Index No. 600. 

DURATION NOTES 
I. Signs ond arrow panel may be omitted if all of the following 

conditions are met: 
a J Work operations are 60 minutes or less. 
b J Speed is 45 mph or less. 
c J No sight obstructions to vehicles approaching the 

work area for a distance equal to twice the taper length. 
d) Vehicles ln the work area have hi"gh-i"ntensi"ty. rotati"ng, 

flashing, oscillating, or strobe lights operating. 
e J Volume ond complexity of the roadway has been considered. 
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I 
• 

SYMBOLS 

Work Area 

Sign With 18" x 18" I Min.! 
Orange Flag And Type B Light 

Work Zone Sign 

Advance Warning Arrow Panel 

GENERAL NOTES 

I. Work operations shall be conftned to either one lane, or lane 
combinations as follows: 
la! Outside !rave/lane: lb! Outside auxiliary lane: 
I c J Outside travel lane and adjoining auxiliary lane: 
Id J Inside travel lane•: I e J Inside auxiliary lane•: 
If J Inside travel lane and adjoining auxiliary lane": 
• See Sheet .3 of .3 

If the work area is confined to an auxiliary lane the work 
area shall be barricaded and the RIGHT I LEFT J LANE CLOSED 
AHEAD signs replaced by ROAD WORK AHEAD signs, 
and the merge symbol signs eliminated. 

2. When vehicles in a parking zone block the line of sight to 
TCZ signs, the signs shall be post mounted and located in 
accordance with Index No. 17.302. 

3. If the work space extends across a crosswalk, the crosswalk 
should be closed using the information in Index No. 660. 

4. Signs are required on the med1'an slde for div1'ded highways. 

5. The two channelizing devices directly in front and directly at 
the end of the work area may be omitted provided vehicles in 
the work area have high-intensity rotating, flashing, oscillating, 
or strobe lights operating. 

6. For general TCZ requirements and additional information, refer 
to Index No. 600. 

Type I Or Type II Barricade Or Vertical 
Panel Or Drum I With Flashing Light At 
Night Only! 

Type III Barricade 

Channelizing Device I See Index No. 600 J 

Lane Identification + Direction of Traffic 

DURATION NOTES 
I. Signs and arrow panel may be omitted if all of the following 

conditions are met: 
a J Work operations are 60 minutes or less. 
b J Speed limit is 45 mph or less. 
c J No sight obstructions to vehicles approaching the 

work area for a distance equal to twt'ce the taper length. 
d J Vehicles in the work area have high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 
e ! Volume and complexity of the roadway has been considered. 
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___ ____.) 

• ·1 • ••• •• 
Taper Length= Lr 

= 
= 

500' 

L_ 
DISTANCE BETWEEN SIGNS 

Speed Spacing (ft. J 
A B c 

40 mnh or less 200 200 200 
45 mph 350 350 350 

* 500' beyond the ROAD WORK AHEAD 

f<-----'-'-------1------"'-----i---''--- See Table II I /I "'I 
Device Spacing -Taper 

Device 
Spacing 
Tangent 

END 

ROAD WORK 

sign or midway between signs whichever 
is fess. 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

See Table I I 
Erect STOP Sign where 
fhe existing stop bar is r-, 
more than 30 foot 
from the taper lfne. 
Remove or cover 
existing STOP sign 
and relnstal/ when 
through lane reopened l 
to traffic. 4 

See 
Table II 

Speed 
(mph) 

Table I 
Device Spacing 

Uax. Distance Between Devices (ft. J 

Cones or Type I or Type II 

Tubular Markers Barricades or Verllcal 
Panels or Drums 

Taper Tangent Taper Tangent 

25 25 50 25 50 
30 to 45 25 50 30 50 RIBHT LANE CLDSED ON FAR SIDE OF II/NOR SIDESTREET 

= ---

= 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

B c 

RIGHT LANE 

MUST 
TURN RIGHT 

~
Device 
Spacing 
Tangent 

<C See 
Table I 

500' 

= 
= 
= 
= 

END 

ROAD WORK 

Table II 
Taper Length - Merge 
r 12' Lateral Transition J 
Speed L Notes 
r mph! (ft. ) (Merge J 

25 125 

30 180 L= ws' 
35 245 60 

40 320 
45 540 L=WS 

For lateral transitions other than 121
, 

use formula for L shown in the notes 
column. Where' 
L = Length of taper in feet 
W= Width of lateral transition in feet 
S = Posted speed limit (mph J 

RIBHT LANE CLDSED ON FAR SIDE OF INTERSECT/ON 
WITH SIBNIF/CANT RIBHT TURN/NS IKNEJJENTS 

I. The normal procedure is to close on the near side of the intersection any lane that 
is not carried through the intersection. However, when this results in the closure of 
a right lane having significant right turning movements, then the right lane may be 
restricted to right turns only as shown in this detail. 

2. For intersection approaches reduced to a single lane, left turning movements may 
be prohibited to maintain capacity for through vehicular traffic. 

2008 FOOT Design Standards 

MULTILANE, WORK NEAR INTERSECTION 
MEDIAN OR OUTSIDE LANE 

Last 
Revision 

07101107 
Sheet No. 

2 of3 
Index No. 

616 



<== 

<== 
~ 

~ 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

* 
SPEED I NG FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

[Ji 
' 

[Ji 
' 

A 

<== 

<== 
~ 

~ 

B 

c 

c 

• • . a. •• -·-·-· 
I I 

03501~ 
OYOH 

(oNE wAvi ---------
<== 

~~Wark Area 

L_ 

Taper Length= J I I ( 1 500' [Ji I I 
See Table II 11 11 <(I 
Device Spacing -Taper 

• • • • ••••• 
I 

Taper Length= L 100' 
See Table II Gap 

Dev ice Spacing - Taper 
See Table I 

Device 
Spacing 
Tangent 

c-------1 

See 
Table II 

LEFT LANE 

MUST 
TURN LEFT 

Device 
Spacing 
Tangent 

END 

ROAD WORK 

500' 

<== 
<== 

END 
ROAD WORK 

DISTANCE BETWEEN SIGNS 

Speed Spacing ! ft. ! 
A B c 

40 mph ar I ess 200 200 200 
45 mph 350 350 350 

* 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
ls less. 

Table I 
Device Spacing 

Max. Distance Between Devices (ft. J 

Speed Cones or Type I or Type II 
Barricades or Vertical (mph) Tubular Markers 

Panels or Drums 

Taper Tangent Taper Tangent 

25 25 50 25 50 

30 to 45 25 50 30 50 

Table II 
Taper Length - Merge 
! 12' Lateral Transition J 
Speed L Notes 
I mph! I ft. J I Merge J 

25 125 

30 180 L= ws' 
35 245 60 

40 320 

45 540 L=WS 

For lateral transitions other than 121
, 

use formula for L shown 1'n the notes 
column. Where: 
L = Length of toper in feet 
W = Width of tote rot transition in feet 
S = Posted speed limit ! mph! 

LEFT LANE CLOSED ON FAR SIDE OF INTERSECT/ON TURNING lltNEllENTS AUJJWED 
I. The normal procedure is to close on the near side of the intersection any lane that is not carried through 

the intersection. However, when this results in the closure of a left lane having significant right turning 
movements, then the left lane may be reopened as a furn bay for left turns only as show in this detail. 
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• 

SYMBOLS 

Work Area 

** 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

[Ji 
I 

A 

** 500' beyond the 
ROAD WORK AHEAD 
sign or midway between 
signs whichever is less. 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical 
Panel Or Drum (With Flashing Light At 
Night Only J 

Channelizing Device (See Index No. 600 J 

Work Zone Sign 

- Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

= 

<:== 

<:== 

<:== 

<:== 

<:== 

<:== 

= 
= 

-•_ .. _: • • • • • • • • • • : ~.~:~: : ::r@~ 
= I ~rk Area 

END 

B Taper Length= L Buffer Space ROAD WORK 

See Table II See Table II 

Device Spacing-Taper Device Spacing-Tangent 

See Table I See Table I 

GENERAL NOTES 

I. Work operations shall be confined to one center travel lane, 
leaving the adjacent travel lanes open to traffic. 

2. The merging taper shall direct vehicular traffic info either 
the right or left lane. but not both. 

3. When vehicles in a parking zone block the line of sight lo 
TCZ signs, the signs shall be post mounted and located in 
accordance with Index No. f7302. 

4. If the work space extends across a crosswalk, the crosswalk 
should be closed using the information in Index No. 660. 

5. For general TCZ requirements and additional information, refer 
lo Index No. 600. 

DURATION NOTES 

I. Signs and buffer space may be omitted if all of the following 
conditions are met: 
a J Work operations are 60 minutes or fess. 
b J Speed limit is 45 mph or less. 
c J No slght obstrucf1'ons to vehicles approaching the 

work area for a distance equal to the buffer space and 
the taper length combined. 

d J Vehicles in the work area have high-intensify, rotating, 
flashing, oscillating, or strobe lights operating. 

e J Volume and complexity of the roadway has been considered. 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ff. J 
A B 

40 moh or less 200 200 
45 moh 350 350 

Table I 
Device Spacing 

Uox. Dfstonce Between Devices (ft. J 

Speed Cones or Type I or Type II 
(mphJ Tub.liar Markers Barricades or Vertical 

Panels or Drums 

Toper Tangent Toper Tangent 

25 25 50 25 50 
30 lo 45 25 50 30 50 

Table II 
Buffer Space and Taper Length 

Speed 
Buffer Toper Length 
Space ( 12' Lateral Transition J 

(mph! Dist. L Notes 
(ft.) (ft.) (Merge J 

25 155 125 
30 200 180 ws' L=-
35 250 245 60 

40 305 320 

45 360 540 L=WS 

When Buffer Space cannot be affained 
due to geometric constraints, the 
greatest affainable length shall be used, 
but not less than 200 ff. 

For lateral transitions other than 12', use 
formula for L shown in the notes column. 
Where: 
L = Length of taper in feel 
W= Width of lateral transition in feet 
S = Posted speed limit (mph! 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF 
THE CENTER LANE NEAR AN INTERSECTION. 
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[) J 

= 
= 

l [) 

200' 200' 

J 

L 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Or Cover Existing 
STOP Slgn And Reinstall 
When Through Lane Reopened 
To Traffic. 

_ _..._[]i~J l.......,.[]i_---=----------J 
= 
= 

200' 200' L 

l J 

~~~~~~ 
I [I] 

l 
~~ ~ ~ ~ 

[I] 

Less Than <L 

Erect STOP Sign And Install 
Removable Stop Bar Marklng. 
Remove Or Cover Existing 
STOP Sign And Reinstall 
When Through Lone Reopened 
To Traffic. 

Transition Pattern When Crossroads5500 1 Centers 
Use Pattern Below When Crossroads> 500' Centers 

l...__--=----------J 

200' Ta er 
L 

200' Or More 

Transition Pattern When Crossroads > 500' Centers 

J l [) 
= 
= 
= 

( [) 

END 
ROAD WORK 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF EITHER 
THE OUTSIDE AND CENTER TRAVEL LANES 
OR THE MEDIAN AND CENTER TRAVEL LANES, 
WITH OR WITHOUT CLOSURE OF ADJOINING 
AUXILIARY LANES, FOR WORK AREA LESS THAN 
200' FROM INTERSECTION, FOR A PERIOD OF 
MORE THAN 60 MINUTES. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF EITHER 
THE OUTSIDE AND CENTER TRAVEL LANES 
OR THE MEDIAN AND CENTER TRAVEL LANES, 
WITH OR WITHOUT CLOSURE OF ADJOINING 
AUXILIARY LANES, FOR WORK AREA 200' OR 
MORE FROM INTERSECTION, FOR A PERIOD 
OF MORE THAN 60 MINUTES. 

Table II 
Taper Length - Merge 
( 12' Lateral Transition J 
Speed L Notes 

(ft. ) 
Use Pattern In Plan Above When Crossroads 5 500' Centers 
L = 5 2 , But Not Less Thon 200' 

END 
ROAD WORK 

(mph! 

25 

(Merge J 
125 

SYMBOLS 
Work Area 

Sign With IB"x 18" (Min. J 
Orange Flag And Type B Light 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Or Cover Exlsting 
STOP Sign And Reinstall 
When Through Lane Reopened 
To Traffic. 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum (With Steady Burning Light At Night Only J 

Type I Or Type II Barricade Or Vertical 
Panel Or Drum (With Flashing Light At 
Night Only! 

Work Zone Sign 

Advance Warning Arrow Panel 

r Stop Bar 

= Lane Identification + Direction of Traffic 

5 30 180 L= ws' 
35 245 60 

40 320 

45 540 L=WS 

For lateral transitions other thon 12'. 
use formula for L shown in the notes 
column. Where: 
L = Length of taper in feel 

GENERAL NOTES 
W = Width of lateral transition in feet 
S = Posted speed limit (mph J 

I. ff the work space extends across a crosswalk, the crosswalk 4. Within the lateral tranistions, the maximum spacing between cones and 
tubular markers shall be 25'. Maximum spacing between Type I or should be closed using the information in Index No. 660. 

2. Signs are required on the median side for divided highways. 

3. The two channelizing devices directly in front and directly at 
the end of the work area may be omitted provided vehicles in 
the work area have high-intensity rotating, flashing, oscillating, 
or strobe lights operating. 

Type II barricades or vertical panels or drums shall be based on the speed 
limit as follows: 15' up to 25 MPH: 30' for 30-40 MPH: 50' for 45 MPH. 

Spacing for devices parallel to the travel lanes shall be 25' centers 
for cones or tubular markers and 50' centers for Type I or Type II 
barricades or vertical panels or drums for 250', thereafter, cones 
or tubular markers at 50' centers and Type I or Type II barricades 
or verti"cal panels or drums at 100' centers. 

5. For general TCZ requirements and additional information, refer to Index 
No. 600. 
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= 
= 

See Note * 

* The distance between the advance warning sign and the 
work locatlon should not exceed 5 mUes. 

WORK ON SHOULDER 

SYl/BIJLS 
O\'.JlD Work Vehicle With Rotating/Strobe Lights 

Ix lllJ 

0: 
= 

Shadow ! SJ Or Advance Warning ! AW J 
Vehicle with Advance Warning Arrow 
Panel and Sign Message 

Truck Mounted Attenuator ! TMA J 

Lane Identification And Direction Of Traffic 

A 
/ ' rfLEFT LANE~) 

'\,' ~CLOSEDf'_f' VP 
- ------

~ Awm: !:J 
= 

= 

500' -1500' Rural 

300' -500' Urban 

I w lil-J 

I w HIJ 

500' -800' Rural 

300' -500' Urban 

ADVANCE WARNING ARROW - - -
PANEL llODE •/JOVE/MERGE LEFT IRIGHTI 

~--

A 
/ ' rfLEFT LANE\ 

'\.'~CLOSED// VR 
- ---

~ AW~: !:J 
= 

= 

= 

500' -1500' Rural 

300' -500' Urban 

I w IHJ 

500' -800' Rural 

300'-500' Urban 

ADVANCE WARNING ARROW -
PANEL llODE •MOVE/MERGE LEFT !RIGHT I 

~--

Where adequate shoulder width is not available, Where adequate shoulder width is not available, 
the advance warning vehicle may drive tn the lane. the advance warning vehicle may drive in the lane. 

WORK WITHIN TRAVEL LANE 

GENERAL NOTES 
I. These illustrations are representative of general conditions. 

2. The intensity of light and position of panels shall be as specified in Index No. 600. 

3. Vehicle-mounted signs shall be mounted with the bottom of the sign at a minimum 
height of 48 inches above the pavement. Sign legends shall be covered or turned 
from view when work is not in progress 

4. If the work vehicle speed exceeds the minimum legal speed limit on limited 
access facilities and one half the posted speed limit on other facilities, the 
engineer in charge may delete requirements for shadow vehicle and attenuators. 
The work vehicle will be required to have an advance warning arrow panel and sign 
message. 

5. Where work acttvities within 2 1 of the edge of travel way are Incidental (i.e .• 
Mowing, 

Litter Removal J, the Engineer may delete requirements for signs and the advance 
warning vehicle provided vehicles in the work area have high-intensity rotating, 
flashing, oscillating, or strobe lights operating. 

6. Shadow and Advance Warning Vehicle shall display rotating/strobe fights. 

7. For general TCZ requirements and additional information, refer to Index No. 600. 
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SYMBOLS 
Work Area 

Sign With 18" x 18" (Min.) 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only! 
(Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.) 

[Ji Work Zone Sign 

ooo Advance Warning Arrow Panel 

~ Lane Identification + Direction of Traffic 

GENERAL NOTES 

I. TWO-WAY TRAFFIC sign! s J shall be repeated every~ mile 
1'n each direction. throughout the tangent d1'stance ( T J. 

2. L I min. J • WS for speeds " 45 mph 
• ws' for speeds "' 40 mph 

60 
Where' 

W = Width of lateral transition in feet. 
S • Posted speed limit I mph J. 

3. Where the tangent distance I T J exceeds 250'. spacing 
between Type I or II barricades or vertical panels or 
drums may be increased to 100' within the limits of 
the tangent, or post mounted delineators at 50' centers 
may be substituted for barricades, vertical panels or drums. 

4. All existing pavement markings within the realignment which conflict 
wtth the revised traff1'c pattern are to be removed and removable 
pavement markings used for making new edge fines. 

5. When side roads, cross roads or interchanges intersects the highway 
within the TTC zone, additional TTC devices shall be placed in 
accordance with other applicable TCZ Indexes. 

6. For general TCZ requirements and additional information, refer to 
Index No. 600. 

SCHEME APPUCATIONS 

Scheme Ir Restricted Construction Limits. 

Scheme 21 Unrestricted Construction Limits 
And Light To Moderate Traffic. 

Scheme Jr Unrestricted Construction Limits 
And Moderate To Heavy Traffic. 

Wherer Construction Limits Are The 
Outward Beginning Or Ending 
Of Lane Reductions. 

Wherer 

2008 FOOT Design Standards 

Unless A Specific Scheme Is 
Called For In The Plans, Scheme 
Selection Shall Be At The Contractor's 
Option And As Approved By The 
Engineer. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
REQUIRE THE CLOSURE OF ONE 
ROADWAY AND THE OPPOSING 
ROADWAY IS CONVERTED TO 
TEMPORARY TWO-WAY TRAVEL BY 
WAY OF CROSSOVERS. 
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BUFFER LENGTH <FEET J 
Construction x z Zone Speed (ff) I ft I UPH 

60-70 560 630 
55 360 510 

5 50 180 380 

[) [) [) [) 
12/401 500' 640' 5001 

DOUBLED 

WHEN WORKERS 
PRESENT 

Required Only When 
Construction Zone Speed 
Reduced Below Existing 
Posted Speed Prior To 
Construction 

<:== 
<:== 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

Type I Or Type II Barricades Or Vertical Panels Or Drums At 50' Centers 

100' 

( TJ 

x 
(See Chart 
Upper Left J L 

END 

ROAD WORK 

~SCHEME 
Type I Or Type II Barricades Or Vertical Panels Or Drums Al 50' Centers 

100' z 
(See Chart 
Upper Left J ( TJ 

Temporary Traffic Separator (] 

I <:== 

= 

Maximum As Called Far In The Plans Or As 
Approved By The Engineer ( 2L Minimum! 

Yellow Removable Reflector/zed 
Pavement Marking 

L [) [) 
2 500' ••m 

LIMIT 

xx 
Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prlor To Construction 

SPEEDING FINES 
DOUBLED 

IW-IEN WORKERS 
PRESENT 

Where Other Construction Or Maintenance Operations Occur 
Within I Mile, Sign! s ! To Be Coordinated In Accordance 
With Index Na. 600 (All Schemes! 

L 

100' F 

Sign Shields, Lights, Flags 
And Spacings Same As Above 

<:== 
<:== 

Yellow Removable Reflectorized Pavement Marking 
White Removable Reflector/zed Pavement Marking 

8 8 8 8 8 

= 
= 

Sign Shields, Lights, Flogs 
And Spacings Same As Above 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction I 

[) 

<:== I-<:== 

L 

END 

ROAO WORK 

500' 

(] (] 

Yellow Removable Reflector/zed Pavement Marking 
White Removable Reflector/zed 
Pavement Marking [) 

= 100' --1 E = 
Some As Abcve 
~ 

L 

SCHEME 
Type I Or Type II Barricades Or Vertical Panels Or Drums At 50' Centers 

100' z 
r See Chart 
Upper Left) ( TJ 

Temporary Traffic Separator 

SCHEME 3 

x 
r See Chart 
Upper Left) 

120' 

L [) [) 
2 500' 

L 

Yellow Removable 
Pavement Marking 

Required Only When Construction Zone 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prfor To Construction 

L 

Reffectorized 
(] 

= 
= 

Note' See Sheet I of 2 for Scheme Applications Speed Reduced Below Existing Posted --
Speed Prior To Construcflon 

2008 FOOT Design Standards 

MULTILANE DIVIDED, 
TEMPORARY DIVERSION CONNECTION 
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<:== 

[Ji 500' [Ji 2140' [Ji 1140' 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

• .. 
[Ji 

SYMBOLS 
Work Area 

Sign With 18" xlB" !Min. J 
Orange Flag And Type B Light 

Channelizing Device ! See Index No. 600 J 

Type III Barricade ! With Flashing Light J 

Work Zone Sign 

Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

END 

ROAD WORK 500' 

• 
500' [Ji Taper Length• L 

See Table II 

I 

Taper Length· L 
See Table II 

I 

( TJ Taper Length Taper Length 

(] 
See Table II See Table II 

(] 

<:== -I = 
.. • • 

Work Area .. 
Taper Length• L 

See Table II 
I 100:1" 

Type I or Type II Barricades Or Vertical Panels 
Or Drums At 50' Centers 

0' 
GENERAL NOTES 

I. TWO-WAY TRAFFIC signs shall be repeated every :f mile 
in each direction, through the tangent distance ( T !. 

2. When paved shoulders having a width of 8 ft. or more are 
closed, channelizing devices shall be used to close the shoulder 
in advance of the merging taper to direct vehicular traffic to 
remain within the travel way. See Index No. 612 for shoulder 
taper formulas. 

3. Where the tangent distance ! T ! exceeds 250'. spacing 
between cones or tubular markers may be increased to 501 

or spacing between Type I or Type II barricades or 
vertical panels or drums may be increased to 1001 within 
the limits of the tangent . 

4. This index does not apply when work is being performed in 
the middle lane( s J of a six or more lane highway. Special 
maintenance of traffic details will be required. 

5. When a side road intersects the highway within the TTC zone, 
additional TTC devices shall be placed in accordance with 
other applicable TCZ Indexes. 

6. For general TCZ requirements and additional information, 
refer lo Index No. 600. 

. r 

500' 
[Ji 

(] 

END 

ROAD WORK 

2008 FOOT Design Standards 

(] 

1140' 2140' 500' 

(] (] (] (] 

<:== 

<:== SPEEDING FINES 
DOUBLED 

WHEN WORKERS 

= 
= 

Table II 
Taper Length - Merge 
! 12' Lateral Transition J 
Speed L Notes 
! mph J ! ft. J r Merge J 

25 125 

30 180 

35 245 

40 320 

45 540 

50 600 

55 660 

60 720 

65 780 

70 840 

ws' 
L• 60 

L·WS 

For lateral transitions other 
than 12' use formula for L 
shown in the notes column. 
Where: 
L • Length of taper in feel 
W • W idfh of lateral transition 

in feet 
S • Posted speed limit! mph! 

CONDITIONS 

PRESENT 

WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
REQUIRE THE CLOSURE OF THE 
LANES IN ONE DIRECTION AND A 
DIVERSION IS PROVIDED BY UTILIZING 
ONE LANE OF THE OPPOSING 
TRAFFIC LANES. 
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When Other Construcflon Or 
Maintenance Operaflons Occur 
Within I Mile, Sign To Be 
Omitted And Signing To Be 
Coordinated In Accordance With 

END Index No. 600. 
ROAD WORK 

___ (]J L ____ J 
200' (Min. J 

Reduced Device Spacing Run 
See General Note No. 4 T----+~ L 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

CTR 200' 

~ ) L (] 
= 
= 

'I 'Yellow Removable Ref/ectorized Pavement Marking = 
See Duration Note 

mRs~ - 1·~- = 
I ~ H!I! 

Yellow Removable Ref/ectorized Pavement Marking 
See Duration Note c::::::!>-

White Removable Reflecforized Pavement Markin 
See Duration Note c::::::!>-

~ [Ji I 
200' 200' 200' 200' 25' Less Than 

1-------t--~----~-1--------f~------t-,__, 200' 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

END 
ROAD WORK 

= 
= 
= 
= 

Erect STOP Sign And Install 
Removable Stop Bor Marking. 
Remove Or Cover Existing 
STOP Sign And Reinstall 
When Through Lane Reopened 
To Traffic. 

When Other Construction Or 
Maintenance Operations Occur 
Within I Mile, Sign To Be 
Omitted And Si"gning To Be 
Coordinated In Accordance With 
Index No. 600. 

Yellow Removable Reflectorized Pavement Marking 
See Durat1'on No_~t~e~~ 

White Removable Reflectorized Pavement Marking 
See Duration Note 

200' (Min. J 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Yellow Removable Reflectorized Pavement Marking 
See Duration Note __ _ 

~~~~~~~~~~ 

~I ([Ji 
200' 

[Ji 
200' 200' I 

More 

~~~·;:..:...__~ ~~I~~~~~~~~~~~ 
200· ~, ~/ ( h I 

Than200' V 0 
Reduced Device Spacing Run I 
See General Nole No. 4 

CTR 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT ~ 

END 
ROAD WORK 

200' 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF 
TRAFFIC LANES IN ONE DIRECTION AND 
THE USE OF ONE OPPOSING TRAFFIC 
LANE TO MAINTAIN TWO-WAY TRAFFIC, 
FOR WORK AREA LESS THAN 200'FROM 
INTERSECTION, FOR A PERIOD OF MORE 
THAN 60 MINUTES. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, WORKERS 
OR THEIR ACTIVITIES ENCROACH ON THE 
PAVEMENT REQUIRING THE CLOSURE OF 
TRAFFIC LANES IN ONE DIRECTION AND 
THE USE OF ONE OPPOSING TRAFFIC 
LANE TO MAINTAIN TWO-WAY TRAFFIC, 
FOR WORK AREA 200' OR MORE FROM 
INTERSECTION, FOR A PERIOD OF MORE 
THAN 60 MINUTES. 

When Other Construction Or 
Maintenance Operations Occur 
Within I Mile, Sign To Be 
Omitted And Signi"ng To Be 
Coordinated In Accordance With 
Index No. 600. 

SYMBOLS GENERAL NOTES DURATION NOTE 

.. 
[Ji 

Work Area 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum (With Steady Burning Light At Night Only J 

Type III Barricade ( W ifh Flashing Light J 

Work Zone Sign 

Advance Warning Arrow Panel 

r- Stop Bar 

= Lane Identification + Direction of Traffic 

I. When vehicles in a parking zone block the line of sight to 
TCZ signs or when TCZ signs encroach on a normal pedestrian 
walkway, the signs shall be post mounted and located in 
accordance with Index No. f1302. 

2. Dual signs are required for divided roadways. 

3. Channelizing devices are to be spaced with Type I or 
Type II barricades or verttcal panels or drums at 30 1 centers 
in tapers, 50 1 centers in tangent sections and 151 centers where 
reduced device spacing runs are identified in the drawing. 

4. For general TCZ requirements and additional information, 
refer to Index No. 600. 

I. Removable reflectortzed pavement marktngs shall be used when closure ttme 
exceeds one daylight period. 

2008 FOOT Design Standards Last 
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When Other Construction Or Maintenance 
Operations Occur Within I Mile, Sign( s J 
Are To Be Coordinated In Accordance 
With Index No. 600. 

200' 200' Taper 

200' 200' 

SYMBOLS 
~ Work Area 

~ Type I Or Type II Barricade Or Vertical Panel 
Or Drum (With Steady Burning Light At Night Only J 
(Tubular Markers M'!)' Be Used During Daylight Only. 
Cones M'!)' Be Used - See Index No. 600.) 

[Ji Work Zone Sign 

[[]ID Work Vehicle With Flashing Beacon (Optional J 

fAllAw!l IJ Advance Warning Vehicle Equipped With Advance 
L'.'J Warning Arrow Panel And Truck Mounted Attenuator 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

100' Buffer 

JOO' Buffer 

Maximum Spacing Between Cones And Tubular Markers Shall Be 25'. 
Maximum Spacing Between Type I Or Type II Barricades Or Verticle Panels 
Or Drums Shall Be Based On The Speed Limit As Follows: 15' Up To 25 MPH; 
30' For 30-40 MPH: 50' For 45 MPH Or Greater. 

GENERAL NOTES 

I. Work operations shall be confined to two way left turn lane, leaving the adjacent 
lanes open to traffic. 

200' 200' 

• 
M M 
i i \ ' 

200' Taper 200' 

END 

ROAD WORK J 
When Other Construction Or Maintenance 
Operations Occur Within I Mile, Sign( s J 
Are To Be Coordinated In Accordance 
With Index No. 600. 

2. Advance Warning Vehicle will have an Advanced Warning Arrow Panel in the Warning Mode. 
CONDITIONS 

3. When a side road intersects the highway within the TTC zone, additional TTC devices 
shall be placed in accordance with other applicable TCZ Indexes. 

4. For general TCZ requirements and additional information, refer to Index No. 600. 

2008 FOOT Design Standards 

WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES ARE 
BEING CONDUCTED IN THE TWO WAY 
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Paving Train (Milling And/Or Placement! 
Varies 

Sign No. J () 

Varies 
001 Min. L 1000' 

These Signs Advance 
With Taper Transition 

1640' 

When This Sign Conflicts With ROAD WORK t MILE Sign, 
The ROAD WORK -j MILE Sign Sholl Be Temporarily Removed 
And The Orange Flag And Type B Light Attached To This Sign. 

Pro]ect Advance Warning Signing i---

__l!__l!_L.:::lit:..:::>.11..::.;g~ o o o o ~ o0o o o o o o ~ o ~ 
¢= ® --"" 

Sign No. I 
~~5~0~0~'~M~in~·-+--~500='~M~in~ . .___-i-,,-,~IOOO=~'M=in~._-v~ ) (Crossover) r~OOO'Min. •(JI Sign No. J 

Sign No. 2 , ""=: 
: ~--c::::::::J[}-- -- .... ___ ---'-1==--=-------------------~-----

Sign No. I [) CONDITION A 

L 1000' 

These Signs Advance 
With Taper Transition 

1640' 

Same As Above 

Same As Above 
Paving Train Milling And/Or Placement ! ~ 

I • 
Varies 

• I Sign No. J () 

Sign No. I 

<== 0- I <== 
o .,---a o .,---a ®o --..--a~ -- -----;;a o --iro ~ ~ ~ ~ -- <:= 

~:~ M~:: 2 500'Min. '"1000' Min. J (Crossover) ~--5-0_0_' --.-+1--=--=--\D:I .~~5~0~0~,~~.i(J=~-S-i-gn-~-o-. -J-----------i(J=-----------

1 ==:> __ c::::::::J[J--- -- -- ==:> 
I==:> ==:> 

CONDITION B 

TRAFFIC TRANSITION AREA UPSTREAM FROll CROSSOIER 

CASE I 
SYMBOLS 

CONDITION A 
WHEN THE PAVING TRAIN IS IN LANE (D THE 
U-TURNING VEHICLE SHALL CAUTIOUSLY TURN INTO 
LANE @ AND PROCEED IN LANE @ TO THE 
FRONT OF THE TRAIN. 

CONDITION B 
WHEN THE PAVING TRAIN IS IN LANE @ THE 
U-TURNING VEHICLE SHALL CAUTIOUSLY TURN 

INTO LANE (D, AND PROCEED IN LANE(D TO 
THE FRONT OF THE PAVING TRAIN. 

CONDITION A & B 
THE ADVANCE WARNING ARROW PANELS ARE 
REQUIRED. UNDER NO CIRCUMSTANCES WILL 
THE TRAFFIC TRANSITION BE LOCATED WITHIN 
THE LIMITS OF THE CROSSOVER. 

~ Work Area GENERAL NOTES 

0 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only!. 

(Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.) 

Type I Or Type II Barricade Or Vertical Panel 
Or Cone Or Tubular Marker Or Drum 

Work Zone Sign 

Sign With 18" x 18" I Min. J Orange Flag 
And Type B Light 

Advance Warning Arrow Panel - Type C I 48" x 96" J 

Advance Warning Arrow Panel - Type C I 48" x 96" J 
Trailer Mounted And Actuated By Flogger Upon 
Approach Of The Work Vehicle 

c:::::::JICJ Work Vehicle 

Lane Number 

Lane Identification + Direction of Traffic 

I. This index does not apply to limited access facilities. 

2. When crossovers do not exist, the contractor will construct 
temporary crossovers in accordance with Index No. 631. 

J. L • Length of taper in feet' 
WS for speeds;, 45 mph 

WS' for speedss 40 mph 
60 
Where: 

W = Width of lateral transition in feet. 
S • Posted speed limit (mph!. 

4. Within the lateral transitions, the maximum spacing between cones and 
tubular markers shall be 251

• Maximum spacing between Type I or 
Type II barricades or vertical panels or drums shall be based on the speed 
limit as follows'15' up to 25 MPH; JO' for 30-40 MPH; 50' for 45 MPH or greater. 

Spacing for devices parallel to the travel lanes shall be 25' 
centers for cones or tubular markers and 50' for Type I or 
Type II barricades or vertical panels or drums. 

5. For Case I, Condition A, when the median width is too narrow for trucks to make turns info 
Lane No. 2, Sign Nos. I, 2, J and the Flogger Actuated Advance Warning Arrow Panel shall be 
moved ahead to a crossover in advance of the paving lane taper. Pro]ect advance warning 
signs (not shown! shall be located in advance of the relocated Sign No. J. 

6. For Case II, Conditions A & B, when the median width is too narrow for trucks to make turns into 
Lane No. 2, Sign Nos. I, 2, J and the Flogger Actuated Advance Warning Arrow Panel shall be moved 
ahead to a crossover in advance of the 'RIGHT LANE CLOSED -j_ MILE' sign. Project advance warning 
signs (not shown J shall be located in advance of the relocated Sign No. 3. 
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Paving Train L 1000' 
I Milling And/Or Placement J 

0 0 0 0 0 0 

<:== 
5001 Min. 500' Min. 

Sign No. I [) Sign No. 2 [Ji 

-I I~ 
Sign No. I [Ji 

Paving Tra1'n L 1000' 
(Milling And/Or Placement J 

These Signs Advance With Crossover Signing 

1500' 

(] 

When This Sign Conflicts With ROAD WORK -f MILE Sign, the 
ROAD WORK -f MILE Sign Sholl Be Temporarily Removed And 
The Orange Flag And Type B Light Attached To This Sign. 

(]Sign No. J 

I-
(]Sign No. J 

Project Advance Warning Signing 

<:== 
<:== 

1500' Min. 
• I 

L See GENERAL NOTE 6 

CONDITION A 

These S1'gns Advance W1'th Crossover Signing 

1500' 

© 

. 

==:> 
==:> 

When This Sign Conflicts With ROAD CONSTRUCTION t MILE 
Sign, the ROAD WORK i MILE Sign Sholl Be Temporarily 
Removed And The The Orange Flag And Type B Light Attached 
To This Sign. 

Project Advance Warning Signing 

(]Sign No. J 

I 

CONDITION A 
WHEN THE PAVING TRAIN IS IN LANE(D THE 
U-TURNING VEHICLE SHALL CAUTIOUSLY TURN INTO 

LANE @ AND PROCEED IN LANE @ TO THE 
FRONT OF THE TRAIN. 

CONDITION B 
WHEN THE PAVING TRAIN IS IN LANE @ THE 
U - TURNING VEHICLE SHALL TURN INTO LANE @, 
CAUTIOUSLY MERGE INTO LANE (j) AND PROCEED 
TO THE FRONT OF THE PAVING TRAIN. 

CONDITION A & B 
THE ADVANCE WARNING ARROW PANEL IS 
REQUIRED. UNDER NO CIRCUMSTANCES WILL 

THE TRAFFIC TRANSITION BE LOCATED WITHIN 
THE LIMITS OF THE CROSSOVER. 

~-..... I 

i---~~~~-i-~~~--i---'"-o-~,-. --i )(CrossoverJ 1500' Min. • I 

<:== 
<:== 

500' Min. 500' Min. (] \ I.~ (] (] Sign No. J 

Sign No. I [Ji Sign No. 2 [Ji IF! 1000 M'?:,/'- ..--_-~~~~---~ 
~~~~~~~~ ......... ~"--~-=-I ~-==:>~~="-'---,l~=l=[]J~---- ...._-_-_~~~~~~~~~~~~~~==:>~~ 

I ==:> ==:> 
Sign No. I 

L See GENERAL NOTE 6 

• 

CONDITION B 

TRAFFIC TRANSITION AREA OOWNSTREAM FR.Oii CROSSCNER 

CASE 'JI 
Note' See Sheet I of 2 for General Notes. 

2008 FOOT Design Standards 
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500' 

Exist. Shfdr. Pavt. 

3501 Taper 

Existing 
Roadway 

SYMBOLS 
[Ji Work Zone Sign 

D2 Acee/ 

JOO' Taper D1 Decef 

Exist. Shfdr. Pavt. 

PLAN 

12' 

Existing Paved Shoulder 

[ 

I 

' Widening 2' 
I 

~--Match Slope Of Existing Paved Shoulder 

I: 4 Or Flatter I: 4 Or Flatter 

SECTION AA 

B 

-9-¥::~/ ~ 47"-H:i- _j ___ _ 
~ 

12' 

Mitered End Section 
See Index No. ZTJ 

= 
--~ 
= 

Existing Paved Shoulder 
Existing 
Roadway 2 1 Widening 

5 1 30' 5 1 

Mitered En:¢~1='::'.2'::' ='::! =· =============·::1=·~2=·=·~:'01 ~ M:::End Section 

SECTION BB 

LENGTH OF ACCESS LANES (Ff. J 

Grade D, 

2% or fess 590' 1540' 

J to 4% Upgrade 530' 2310' 

J to 4% Downgrade 710' 925' 

GENERAL NOTES 

I. Temporary median crossovers shall be within the pro]ect limits and shall 
not be used for transporting materials to or from any other project. The 
acceferaf1'on-deceleration surfaces shall be paved. RAP material is acceptable 
for crossing surfacing. 

2. Temporary median crossovers shall be located only in areas having adequate 
sight distance. On limited access facilities temporary median crossovers 
shall not be located within 1.5 miles of interchanges nor within 2000 ft. 
of acceleration-deceleration lanes at rest areas, other access openings or 
other highway service areas. 

3. For paving train operations at permanent crossovers, see Index No. 630. 

4. All traffic control devices are to be removed when crossover will not be 
in use for one hour or longer. 

5. Trailer mounted advance warning panel may be used in lieu of advance 
warning vehicle. 

6. When a crossover is no tonger needed, all temporary construction shall 
be immediately removed and the area restored to its original condition. 

7. Cost of construction, maintenance, removal and restoration work related 
to temporary crossovers shall be included in the contract unit price for 
Maintenance of Traffic, LS. 

8. Temporary crossovers on limited access right of way and use of this Index 
are prohibited unless specifically permitted in the Contract Plans or Special 
Provisions. When permitted in the Contract Plans or Special Provisions and 
prior to construction of any temporary crossover, the Contractor must submit, 
in writing, a request identifying specific locations for approval by the Engineer. 

= Lane Identification + Direction of Traffic TEMPORARY CROSSOVER FOR MEDIAN WIDTHS 2: 75' 
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30' Min. 2 L 

--+-• 0 0 0 .......... 0 0 0 .......... 0 0 0 .......... 0 0 0 .......... 0 0 0 .--.--. 0 0 0 
Exist. Shldr. Pavt. rn Aw 0 0 0 0 0 0 

= ••••••• 
= 

500' 500' 

SYMBOLS 
~ Work Area, Hazard Or Work Phase 

I Any Pattern Within A Boundary J 

[Ji Work Zone Sign 

® Cone Or Tubular Marker 

~ Advance Warning Vehicle 

L 

= Lane Identification + Direction of Traffic 

I . 

D2 Acee/. 
. I 

Exist. Shldr. Pavt. 

L 
2 

Maximum Spacing Between Cones And Tubular Markers Shall Be 25' 

L (Min. J = WS 

S = Existing Posted Speed (MPH J 

TEMPORARY CROSSOVER FOR MEDIAN WIDTHS FROM 50' TO < 75' 

500' 

LENGTH OF ACCESS LANES (Ft. J 

Grade o, 
2% or less 590 1540 

3 to 4% Upgrade 530 2310 

3 to 4% Downgrade 710 925 

NOTE 
/, A lane closure analysis will be required to determine the 

times of day that this crossover can be in operation. 
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I 

• 

<:== 

~ 

[Ji [Ji 
' 

A 

** 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ft. J 
A B c D .,..,..,. 

40 moh or fess 200 200 200 100 
45 moh 350 350 350 175 
50 moh 500 500 500 250 
55 mph or greater 2640 1640 1000 500 

* The ROAD WORK I MILE sign may be used 
as an alternate to the ROAD WORK AHEAD 
sign. 

** 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
is Jess. 

*** BE PREPARED TO STOP sign may be 
omiffed for speeds of 45 MPH or less. 

SYMBOLS 
Work Area 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

Type I, Type II Or Type III Barricade 
Or Vertical Panel Or Drum 

Channelizing Device r See Index No. 600 J 

Work Zone Sign 

Flogger 

Lane Identification + Direction of Traffic 

[Ji 
' B 

DO NOT 
STOP 

ON 
END TRACKS 

D ~ ROAD WORK 
250' c B 

I 

[Ji q] b (] (] 

• • •••••••••• 
[Ji I 

50' Extended Buffer S ace ~ [Ji 
c 

Device Spacing-Tangent 500' 
END 

See Table I ROAD WORK 

R/R 

Device Spacing-Taper 
See Table I 

Speed 
(mph) 

25 to 45 

50 to 70 

Table I 
Device Spacing 

Max. Distance Between Devices (ft. J 

Cones or Type I or Type II 

Tubular Markers Barricades or Vertfcol 
Panels or Drums 

Taper Tangent Taper Tangent 

20 50 20 50 

20 50 20 100 

GENERAL NOTES 
I. Work operations shall be confined to one traffic 

lane, leaving the opposite lane open to traffic. 

2. Additional one-way control may be effected by the 
following means: 
(I J Flag-carrying vehicle; ( 2 J Official vehicle; 
( 3 J Pilot vehicles; ( 4 J Traffic signals. 

When floggers are the sole means of one-way control, 
the floggers shall be in sight of each other or in 
direct communication at all times. 

3. The ONE-LANE ROAD signs are to be fully covered 
and the FLAGGER signs either removed or fully covered 
when no work is being performed and the highway is 
open to two-way traffic. 

4. When a side road intersects the highway within the 
TTC zone, additional TTC devices shall be placed in 
accordance with other applicable TCZ Indexes. 

5. The two channelizing devices directly in front of the 
work area and the one channelizing dev1'ce d1'rectly at 
the end of the work area may be omitted provided 
vehicles in the work area have high-intensity rotating. 
flashing, oscillating, or strobe fights operating. 

6. Discontinuance of extended buffer space will not occur until the 
queue length plus 300' is reached. 

7. If the queuing of vehicles across active rail tracks cannot be 
avoided. a uniformed traffic control officer or flogger shall 
be provided at the highway-rail grade crossing to prevent vehicles 
from stopping within the highway-rail grade crossing, even if 
automatic warning devices are in place. 

8. For general TCZ requirements and additional information, refer 
lo Index No. 600. 

DURATION NOTE 
I. ROAD WORK AHEAD and the BE PREPARED TO STOP signs may 

be omitted if all of the following conditions are met' 
a J Work operations are 60 minutes or less. 
b J Speed limit is 45 mph or less. 
c J No sight obstructions to vehicles approaching the 

work area for a distance equal to the buffer space. 
d J Vehicles in the work area have high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 
e J Volume and complexity of the roadway has been considered. 
f J No queuing of vehicles across rail tracks. 

(] 

<:== 

~ 
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SPEED 
LIMIT 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

Shoulder Pavement 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

Required For Projects > 2 Miles 

SPEEDING FINES xx END 
ROAD WORK 

r To Become Permanent When Shoulder 
Pavement Called For In Plans J 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

DOUBLED 

500' 640' 
WHEN WORKERS ~ Proposed 4-Lane Roadway ~ ~-----------~i~------------.< 

PRESENT 500' 500' Temporary Shoulder 61 Min. 

rl:200'( Min.) ---~ :J_ 2.00' (Min.) 200' ( Uln. ) -- -=- ""I a a a a 
~ =~ = a=----=-=-==---=--~-- ---2'71iiii:_1-- -~-- 2•1u1n.1_!.-~========E'~==i=======<==============~-'--=======~ ~-
I I I I I I 

500' 

2640' 
640' 500' 1500' 

(See Step 2) 

Requlred For Projects > 2 Miles 
PHASE I 

Alignment In Conformance 
With Roadway Plans 

Requlred Only When Construction 
Zone Speed Reduced Below Existing 

~~F ,/Posted Speed Prior To Construction 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

SPEED 
LIMIT 

xx 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

500' 

END 

ROAD WORK 

500' 

200'fUin. J 

500' 

ROAD WORK 

NEXT X MILES 

I. 

2. 

When Other Construction Or Ualntenonce Operations Occur 
Within I Mlle, Sign( s J To Be Omitted And Signing 
To Be Coordinated In Accordance With Index No. 600. 

Maintain two-lane two-way traffic over existing pavement. Construct new roadway within the proposed 
4-lane limits, excluding the friction course. Sign as shown if roadway construction area falls within 
151 of existing pavement edge. When the construction area falls more than 151 from the existing 
pavement edge, traffic shall be controlled in accordance with Index No. 601 or 602. Required Only When Construction 

Zone Speed Reduced Below Existing_~-
Construct shoulder pavement to provide two-lane two-way traffic over shoulder and existing pavement during Posted Speed Prior To Construction 
Phase II roadway construction. For lane width requirements see Index No. 600. Signing as shown, with the near 
1500' zone modified in accordance with Index No. 603, to be in place prior to shoulder pavement constructton. 

Required For Projects> 2 Miles 

100· I Transition 

500' 

ROAD WORK 

NEXT X MILES 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Requlred Only When Construction 
Zone Speed Reduced Below Existing 
Posted Speed Prior To Construction 

Required For Projects> 2 Miles PHASE JI 

SYMBOLS 

Sign With 18" x 18" I Min. J 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only J 

Work Zone Sign 

= Lane Identification + Direction of Traffic 

I. Remove existing pavement marking in areas of diversion and remark as shown, install warning devices and resign as shown. 

When Other Construction Or 
Maintenance Operations Occur 
Within I Mlle. Sign< s J 

Traffic to be controlled in accordance with Index No. 607. For lane width requirements see Index No. 600. To Be Omitted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. 2. Route through traffic to temporary and existing pavement. 

3. Construct transitions, excluding friction course. 

Note' See Sheet 2 for General Notes. 

VZZZ/1 
KSSS\l 

™ 

LEGEND 

Phase I Construction 

Phase II Construction 

Phase III Construction 
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Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

SPEED 
LIMIT END 

SPEEDING FINES xx ROAD WORK 
DOUBLED 

WHEN WORKERS 
PRESENT 500' 500' 

JOO' 
oil o119 

IJo 

ROAD 
CLOSED 

Required Only When Construction Zone 
Below Existing Posted Speed Prior To 

Required For Projects >2 Miles 

ROAD 
CLOSED ROAD WORK 

NEXT X M[LES ·-~ 

Double Yellow Reflectorized 1600' (Min.JI 
Pavement Markings 500' 

600' (Min.J 

When Other Construction Or 
Maintenance Operations Occur 
Within 1 Mile, Sign(s) 

xx SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT ROAD WORK 

NEXT X MILES 

~---~ Required Only When Construction 
Zone Speed Reduced Below Existing 
Posted Speed Prior To Construction 

SYMBOLS 

Sign With 18 11 x 18" (Min.J Orange 
Flog And Type B Light 

Type I Or Type II Barricade Or Vertical Pone! 
Or Drum (With Steady Burning Light At Night Only) 

( Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.J 

Type III Barricade (With Flashing LightJ 

Work Zone Sign 

c::::::!>- Lane Identification + Direction of Traffic 

White Reflector/zed Pavement Markings 
Yellow Reflectorized Markings (Double Yellow 
In No Passing Zones As Directed By Engineer J 

Required For Projects )2 Miles 

To Be Omitted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. 

END 
ROAD WORK 

PHASE III 
1. Remove temporary marking from the existing pavement and temporary shoulder 

pavement. Mark pavement, install warning devices and resign as shown. Traffic 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

to be controlled in accordance with Index No. 607. For lane width requirements 
see Index No. 600. 

2. Route through traffic to newly constructed roadway. 

3. Resurface or reconstruct existing pavement including required shoulder 
pavement and friction course. 

PHASE JV 
1. Reroute through traffic as shown in Phase II. Signing to be as shown in Phase II. 

2. Construct friction course over pavement constructed in Phases I and II. 

GENERAL NOTES 

1. Existing signs and pavement markings that conflict with 
construction signing and marking shall be obliterated 
or removed. 

5. For speed sign applications, see 1 Regulatory Speed In 
Work Zones 1 Index No. 600. 

2. Lane widths for maintenance of two-way traffic should 
desirably be equal to lane widths of the existing facility, 

6. For ref/ectorized raised pavement marker applications, 
see 'Pavement Markers' Index No. 600 and Index No. 17352. 

but !ones shall be not fess than JO' in width. When one-lone 
one-way operations are necessary, a minimum width of 12 1 

shall be maintained and traffic controlled in accordance 

7. Additional barricades, signing lighting or other traffic 
controls shall be provided for limited work areas 1n 
accordance with other applicable TCZ Indexes. 

LEGEND 

3. 

with Index Nos. 603 and 607. Minimum width for the 
temporary shoulders is 6 1

• 

Within the !at er al transitions, the maximum spacing 
between Type I or Type II barricades or vertical panels or 
drums shall be based on the speed limit as follows: 15 1 up 
to 25 MPH; 30'-40 MPH; 50' for 45 MPH or greater. 

The maximum spacing between warning devices used for 
delineation between the travel way and construction area 
is 50 1 for Type I or Type II barricades or vertical panels 
or drums. 

4. Warning devices shall be in conformance with 1Dropoffs 
In Work Zones', see Index No. 600. 

8. When a side rood intersects the highway within the TTC 
zone, additional TTC devices shall be placed in accordance 
with other applicable TCZ Indexes. 

9. Provisions approved by the Engineer shol! be made for the 
removal of storm water from the roodway(s) during construction. 

10. For general TCZ requirements and additonol information, 
refer to Index No. 600. 
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SPEED I NG FI NES 

DOUBLED 

WHEN WORKERS 

PRESENT 

END 
ROAD WORK 

Required For Projects > 2 Miles 

SYMBOLS 

Erect STOP Sign And Install 
Remo vab!e Stop Bar Marking. 
Remove Existing STOP Sign 
And Reinstall When Through 
Lane Reopened To Traffic. 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

PHASE I 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

1. Maintain two-lane two-way traffic along existing facility. Insta!lconstruction signing. 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

2. Remark existing pavement to facilitate temporary pavement construction. For !one width requirements see Index No. 600. 

3. Construct temporary pavement of sufficient width to accommodate two-lane two-way traffic on the temporary pavement 
and a portion of the existing pavement during Phase I roadway construction. When two-lane two-way traffic can not be 
maintained during temporary pavement construction one-lane operations shall be maintained in accordance with Index No. 605. 
Channelizing devices sha!!be in conformance with 'Drop-Offs in Work Zones' of Index No. 600. 

4. Mork the pavement in accordance with the Phase I diagram. Reroute through traffic to the temporary pavement and a 
portion of the existing pavement. For lane width requirements see Index No. 600. 

Sign With 18" x 18" <Min.! 5. Construct two !ones of the proposed roadway, excluding the friction course. Side street traffic to be maintained. Through 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Dr Drum (Wt1h Steady Burning Light At Night Only) 

Type III Barricade <With Flashing LightJ 

[p Work Zone Sign 

r- Stop Bar 

==¢>- Lane Identification + Direction of Traffic 

and cross traffic to be controlled in accordance with Index Nos. 604, 605 and 615. Barricading shall be in conformance with 
'Drop-Offs in Work Zones', Index No. 600. When work extends through an intersection, temporarify reroute the cross traffic to 
other cross streets. When rerouting is not possible, provide one-lane access (minimum) for two-lone two-way cross streets and 
one-lone access (minimum) each direction for four-lane two-way cross streets, in accordance with Index Nos. 604, 605 and 615. 

See Sheet 3 for Genera! Notes. 

LEGEND 
Phase I Construction 

Phase II Construction 
Phase III Construction 
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When Other Construction 
Or Maintenance Operations 
Occur Within 1 Mile, Sign(s) 
To Be Omitted And Signing 
To Be Coordinated In 
Accordance With Index 
No. 600. END 

ROAD WORK 

0 

CTR 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

~ ............... ROAD WRK ~ ""' """ 
Required For Projects )2 Miles 

SYMBOLS 

Sign With 18" x 18 11 <Min.J 
Orange Flag And Type B Light 

Type I Dr Type II Barricade Dr Vertical Panel 
Or Drum <Wtih Steady Burning Light At Night Only) 

Type III Barricade <With Flashing LightJ 

Work Zone Sign 

Stop Bar 

Lane Identification + Direction of Traffic 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Existing STOP Sign 
And Reinstall Wfien Through 
Lane Reopened To Traffic. 

SPEEOING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Existinq STOP Siqn 
And Reins tall Wflen Throuq77 
Lone Reopened To Traffic. 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

PHASE II 

Required For 
Projects )2 Miles 

1. Sign and mark Phase I pavement in accordance with the Phase II diagram. For lane width requirements see Index No. 600. 

2. Reroute through traffic to Phase I pavement. 

3. Complete all Phase II construction, including the friction course. Side street traffic to be maintained. Through and cross traffic 
to be controlled in accordance with Index Nos. 604, 605 and 615. Channelizing devices shall be in conformance with 'Drop-Offs in 
Work Zones' of Index No. 600. When work extends through an intersection, temporarily reroute cross traffic to other cross streets. 
When rerouting is not possible, provide one-lane access (minimum) for two-lone two-way cross streets and one-lane access (minimum) 
each direction for four-lone two-way cross streets, in accordance with Index Nos. 604, 605 and 615. 

See Sheet 3 for General Notes. 

LEGEND 
Phase I Construction 

Phase II Construction 
Phase III Construction 

2008 FOOT Design Standards 

CONVERTING TWO LANES TO FOUR LANES 
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DOUBLED 

WHEN WORKERS 

PRESENT 

Last 
Revision 

07/01/07 
Sheet No. 

2 of3 
Index No. 

641 



SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

ROAD WORK 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 
Required For 
Projects )2 Miles 

SYMBOLS 

I 

I 
'"'I I 

1n1~1 
... 1 

J 
I 

Sign With 18 11 x 18" (Min.J 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS I PRESENT 

Erect STOP Sign And Install ... 1 I 
Removable Stop Bar Marking. I I 

I SPEEDING FINES 

'° Remove Or Cover Existing 

1n~1 
DOUBLED C) 

STOP Sign And Reinstall When WHEN WORKERS 
"1 

Through Lane Reopened PRESENT ... To Traffic. 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

PHASE III 

1. Sign and mark Phase II pavement in accordance with the Phase III diagram. 

2. Reroute through traffic to Phase II pavement. 

3. Construct friction course over Phase I pavement. Side street traffic to be maintained. Through and 
cross traffic to be controlled in accordance with Index Nos. 604, 605 or 615. When work extends 
through an intersection, temporarily reroute cross traffic to other cross streets. When rerouting is not 
possible, provide one-lane access (minimum) for two-lone two-way cross streets and one-lane across 
(minimum) each direction for four-lone two-way cross streets. 

GENERAL NOTES 

1. All signing, pavement marking, barricades and warning lights necessary for maintenance of traffic shall 
conform to Index No. 600. 

2. Lane widths for maintenance of two-way traffic should desirably be equal to lane widths of the existing 
facility, but lanes shall not be less than JO' in width. When one-!ane one-way operations ore necessary, a 

Or Drum (With Steady Burning Light At Night Only) 
Tubular Markers May Be Used During Daylight Only 

minimum width of 12' should be maintained and traffic controlled in accordance with Index Nos. 604, 605 or 615. 

3. At signalized intersections, signals shall be directed or relocated as required to the center of relocated lanes. 

ell Type III Barricade (With Flashing Light) 

Qi Work Zone Sign 

r- Stop Bar 

~ Lane Identification + Direction of Traffic 

4. For ref/ectorized raised pavment marker application, see Index Nos. 600 and 17352. 

5. Additional barricades, signing, lighting or other traffic contro(s for limited work areas shall be provided in 
accordance with other applicable TCZ Indexes as conditions warrant in each phase. 

6. Provisions approved by the Engineer shal!be made for the removal of storm water from the roadway(s) 
during construction. 

7. For general TCZ requirements and additional information, refer to Index No. 600. 

2008 FOOT Design Standards 

Required For 
Projects )2 Miles 

ROAD WORK 

NEXT X MILES 

SPEEDING FINES 

DOUBLED 

WHEN WORKERS 

PRESENT 

LEGEND 

SPEEDING FINES 

DOUBLED 

MIEN WORKERS 

PRESENT 

CTR 

When Other Construction 
r Maintenance Operations 

Occur Within 1 Mile, Sign(s) 
To Be Omitted And Signing 
To Be Coordinated In 
Accordance With Index 
No. 600. 

Phase I Construction 

Phase II Construction 

Phase III Construction 
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= Edge Line ~ 

I 

Shoulder Line ____/ 
8 

T I ype or T II B "cad ype arn es or V rt" I P e 1c e ane s or D rums (At50'C t J W"thStadyB en ers , ' e urning L"ht,AtN"htOI 'g s 'g ny 

L"WS For Speeds 2:45 mph; WS.2/60 For Speeds s 40 mph L" WS For Speeds 2 45 mph; WS.2/60 For Speeds s 40 mph 

= Same As "y'~ Temporary Concrete Barrier Woll-----. 

!/' Type I or Type II Barricades or Vertical Panels or Drums~ 
8 ~ 8 8 _LL,_ 8 8 8 Crash Cushio~ c. c. 

BARRIER ANO TRANSITION LDCATEO ON PAVED OR UNPAVED SHOULDERS 
PLAN SHOWN FOR RIGHT LANE - INVERTED PLAN FOR LEFT LANE 

Type I or Type II Barricades or Vertical Panels or Drums (At 50' Centers), With Steady Burning Lights At Night Only 

I• zO 

= r y (Vories: 6 11 Min •• 4' Std. J 

~\ • ' ' ' 
-,--yw 7 

WDRK AREA f _....:::::.:-_______ _ 

L-WS For Speeds 2:45 mph; WS2/60 For Speeds s 40 mph L"W,S For Speeds 2:45 mph; W1S2/60 For Speeds 540 mph 

Removable Ref/ectorized Pavement Marking: Removable Ref/ectorlzed Pavement Morklng: 
Remove Or Obliterate LDne Line ~ 

White For Rlght Edge Line 
Yellow For Left Edge Line Vories 2.' To 4' 

( 4' Std. J 
Some As "y" Whlte For Right Edge Line 

Yellow For Left Edge Line 
y (Varies: 6 11 Min •• 4' Std. J 

Temporary Concrete Barrier Woll 1-=~ 8 8 w 8 w,---Edge Line 

8 

=====---==::::;==--====.Q...- 18
11 

Removable Solid Diagonal Stripes At 2.0' Centers: 

Type I or Type II Barricades or Vertlool Panels or Drums Exist. Edge Stripe~ C. C. 

Crash Cushion 3' ( Mln. J 
WORK AREA 

Shoulder Line 

Exist. Edge Llne ( 2.-Lones J y I LDne Line. 3 Or More Lones i 

= 

White For Right Edge Markings 
Yellow For Leff Edge Markings TWO OR I/ORE LANES ONE WAY 

LANE DROP• PLAN SHOWN FOR RIGHT LANE MERGE LEFT - INVERTED PLAN FOR LEFT LANE MERGE RIGHT 

Type I or Type II Barricades or Vertical Panels or Drums r At 50' Centers J, Wlth Steady Burning Lights At Night Only 

L" WS For Speeds 2 45 mph; WS 2/60 For Speeds s 40 mph 

Reflectorized Pavement Marking: 
So/Id Llne Only f Transition Zone J 
Removable If On Shoulder Or Travel Pavement r Final Surface J 
Removable Or Polnted If On Temporary Pavement 
White For Rlght Edge Llne and LtJne Lines 
Yellow For Left Edge Line Only ~ 

Remove Or Ob/Iterate Existing LDne And/Or Edge Lines ~ ~ 

= Removable Reflectorlzed Pavement Morklng: 

Shoulder Or Temporary Pavement 
(2. Lanes, I-Way) 
Exlstlng Travel Way Pavement, lnterlor LDnes 
I 3 Dr More LDnis.1-Woy i ~ 

I 

L" WS For Speeds 2 45 mph WS 2/60 For Speeds s 40 mph 
Ref/ecforized Pavement Marking: 
Solid Line If Edge Of Pavement Stripe 
Skip Line If Lane Line ( 3 Or More LDnes And Passing Permftted J 
Removable If On Shoulder Or Trove! Pavement f F Ina/ Surface J 
Removable Or Painted If On Temporary Pavement 
White For Rlght Edge Line, Or, Lane Line 
Yellow For Left Edge Llne (Only J \ 

r Remove Or Ob/Iterate LtJne Line 

Removable Refleatorized Pavement Marking: 
White For Right Edge Line 
Yellow For Left Edge Line 

1,...-----See "LANE WIDTHS" r Index No. 600 

x <Varies: 
2.'-6 11 Mln. J 

~ove Or Obliterate Lane Line J...-.....:::i White For Rlght Edge Llne 
Yellow Fo,;__1:!.!_!._3,dge Line -----~ 8 _ _]__~ 8 2' ) 8 ---- ~ 8 

Varies 2.' ~ r~ Type I or Type II Barricades or Vertical Panels or Drums 
Temporary Concrete Barrier Wall 

R...---~ 
J-,~T 

Exist. Lone Llne 1 w 

( 4' Std. J 

18" Removable Solid Dlogonal Exist. Edge Strlpe I WORK AREA 3' <Min. J J:> 
S"~esAt2.0'Cen~rs: ====---=====---:====--=====--=====---:=====--=====---:::::::::::::::::::::::::"''-:====--::====--====::---:====--::=====---=::tf::.=::-====::-White For Right Edge Markings ---

Shoulder Line Yellow For Leff Edge Morklngs 

TWO OR I/ORE LANES ONE WAY 
LANE DROP ANO LANE SHIFTS PLAN SHOWN FOR RIGHT LANE MERGE LEFT - INVERTED PLAN FOR LEFT LANE MERGE RIGHT 

SYMBOLS 
= Lane Identification + Direction of Traffic 

GENERAL NOTES 
I. For signing !nformotlon see the Plans. Specifications. MUTCD and other TCZ Standards. 

2.. Where W·wldfh of lateral translflon In feet, S·posted speed llmlt. 
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Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

END 

ROAO WORK 

SPEED 
LIMIT 

500' 

xx 

Dt"verslon Connection To Exlsting Pavement To Be 
Constructed Under TCZ Pion Of Index No. 
60.3. r Same For Opposite Connection J 

Lt"mits of Constructlon 

Required For Pro]ecfs>2 miles 
Temporary Guardrail r See General Note No. 4 J 

DOUBLED R*: See SUPERElEVATION Index No. 600. PHASE I 
WHEN WORKERS 

PRESENT 

SPEED 
LIMIT 

xx 

Required Only When Construction Zone 
Speed Reduced Below Existlng Posted 
Speed Prior To Construction 

END 

ROAD WORK 

00 1 500 1 

100' 

~ 

I. 
2. 

3. 

Maintatn two-lane two-way traff1'c over existing faciflty. 
Construct temporary structure. approaches, guardrail and install 
crash cushions if center truss is constructed. 
The signing shown in the Phase I diagram is required 
whenever equipment workers or their activities are within 
15' of the existing pavement edge. 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prlor To Constructlon 

Required For Projects > 2 mfles 

Required For Projects>2 miles 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prlor To Construction 

- - - - - - _! _a_=-j~~~~ 

~ 25: / ~Temporary GuardroU 
G11 11 11 11 II 

Temporary 

a Guardrail 

II 

Temporary Diversion II 
SPEEDING FINES 

DOUBLED Required For Projects>2 mUes 
WHEN WORKERS 

PRESENT 

0 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

SYMBOLS 
Sign With 18" x 18" (Min.) 
Orange Flag And Type B Light 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum ! With Steady Burning Light At Night Only J 

Type III Barricade ! With Flashing Light J 

[Ji Work Zone Sign 

= Lane Identification + Direction of Traffic 

II II 

II II 

II II 

II II Do Temporary Structure 250' 
II II II 11 II 

~-,,~~.:::.::.:::,:,_ ~J 
Also Install Crash Cushion At Each End If Center Truss is Constructed. 

+----Sign shall be placed In advance of all movable 
and nonmovable steel deck bridges. 

PHASE II 
I. Resign and mark as shown in Phase II plan. 

2. Reroute traffic to diversion and maintain two -way traffic an 
diversion. Install Type III barricades. 

3. Construct proposed structure and reconstruct or resurface 
existing approaches. 

PHASE III (See Sheet 2 of 2 J 

GENERAL NOTES (See Sheet 2 of 2 J 

Whi"te Reflectorized 
Pavement Markings 

Double Yellow Reflector/zed 
Pavement Markings 

2008 FOOT Design Standards 

When Other Construction Or 
Maintenance Operations Occur 
Withln I Mile, Sign( s) 
To Be Omltted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. 

LEGEND 
l"SS\SSJ Phase I 

V/77771 Phase II 
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PHASE 1ll 

I. Reroute traffic to final alignment and maintain two-way traffic. 

2. Remove all temporary construction items. 

GENERAL NOTES 

I. Alf signing, pavement marking, barricades and warning lights necessary for maintenance of traffic shall conform to 
Index No. 600. 

2. For speed sign applications, see Index No. 600. 

3. For lane width requirements see Index No. 600. When one-way one-lane operations are necessary, a minimum 
width of 12' shall be maintained and traffic controlled in accordance with Index Nos. 603, 606 or 607. 
Min1'mum width for the divers1'on shoulders i's 61

• 

4. Method of attaching temporary guardrail to the diversion structure to be approved by the Engineer. Cost of temporary guardrail 
systems. including end anchorage assemblies, transitions and attachment to temporary structures, are to be included in the 
contract unit price for Guardrail I Temporary J LF. 

5. Provisions approved by the Engineer shall be made for the removal of storm water from the roadway( s J during construction. 

6. Only temporary crash cushions approved by the Department shall be used unless specified devices called for in the plans. 

7. Where the temporary structure is not required, the diversion may be constructed in accordance with Index No. 608, unless 
otherwise sf1'pulated in the plans. 

8. For reflective raised pavement marker application, see Index Nos. 600 and 11352. 

9. For general TCZ requirements and additional information, refer to Index No. 600. 
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When Other Construction Or 
Maintenance Operations Occur 
Within 1 Mile, Sign(s) To 

BUFFER LENGTH (F££T! Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

SPEED Be Omitted And Signing To Be 
LIMIT Coordinated Jn Accordance With 

H---jl Index No. 600. 

Required Only When 
Construction Zone 
Speed Reduced Below 
Existing Posted Speed 
Prior To Construction 

[) [) [) 

END 

[) 

L2 
500' 2 

(] (] 

White 

[) [) 

ans rue ion 
Zone Speed 

MPH 
60-70 

55 
s50 

100' 

[) 

= 100'1 1--

= 100'1 Li =W1 S Li =W1 S 
I 

s s s s s s s s s 

[) IJ' [) [) [) [) [)~ 
2640' 640' 500' 500' 500' 500' 

x 
(ft.) 

540 
350 
170 

Crash 

z 
(ft.) 

550 
430 
300 

z 
(See Chart 
U er Left) 

I ~I 
Temporary Concrete Borner Woll ¢= 

Work Area 

Temporary Concrete Barrier Wall 

Cushion 

Required For Projects> 2 miles 

Single Or Dual Overpassing Bridge(s) 
<Normal Or Skewed- Norma! Single Bridge Shawn) 

Required For Projects >2 miles 

Varies 
(Length Of Need! 

----' 11-------_, 

ee ar 
Upper Left 
Varies 

Temporary Barrier Wall 

x 

ROAD WORK 

NEXT X MILES 

--1 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

~ ~Reflector/zed Pavement Markings 

I Work Area ----

s s s s s g.__s-~ 

*500 1 Desirable 
200 1 Minimum 

Cushion 

Yellow Reflector/zed Pavement Markings 

-S-

¥ [) 500' [) 

SPEED 
LIMIT 

= 
= 

Required Only When 
Construction Zone 
Speed Reduced Below 
Existing Posted Speed 
Prior To Construction 

ROAO WORK 

NEXT X MILES 

Varies 

n ')I 10 
24 1 32 1 

When Other Construction Or 
Maintenance Operations Occur 
Within 1 Mile, Sign(s) To OOUBLED 

WHEN WORKERS 
PRESENT 

2 1 Min -=-i 2' 
·" 11 1114 

1
24 4 4 24 4 111 Be Omitted And Signing To Be 

Coordinated Jn Accordance With 
Index No. 600. 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

~ ~-=====-~~==::k~I 
'-. TYPICAL FOR 64'MWJAN ----------1L-

SYMBOLS 
Work Area 

Sign With 18" x 18" <Min.) 
Orange Flog And Type B Light 

Type I Or Type II Barricade Or Vertical Pone/ 
Or Drum (With Steady Burning Light At Night Only) 

[)I Work Zone Sign 

~ Lane Identification + Direction of Traffic 

5£CTJ0N AA 

GENERAL NOTES 
1. S=Posted speed limit (mph). 

2. Within the lateral transitions, the maximum spacing between Type I 
or Type II barricades or vertical panels or drums shall be based on 
the speed limit as follows: 15 1 up to 25 MPH; 30 1 for 30-40 MPH; 
50 1 for 45 MPH or greater. Barricades, vertical panels, and drums 
shall not be intermixed in /at era! transitions. 

3. For speed sign applications, see 'Regulatory Speed in Work Zones' 
Index No. 600. 

4. All existing pavement markings within the realignment 
which conflict with the revised traffic pattern ore to be 
removed and new pavement markings used for marking 
edge lines and lane lines. 

5. When side roads, cross roads or interchanges within the 
TTC zone, additional TTC devices shall be placed tn 

accordance with other applicable TCZ Indexes 

6. For general TCZ requirements and odditonol information, 
refer to Index No. 600. 

CONDITIONS 

WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
REQUIRE TH£ CLOSURE OF ON£ 
ROADWAY ANO TH£ OPPOSING 
ROADWAY JS CONV£RTW TO 
TEMPORARY TWO-WAY TRAVEL BY 
WAY OF GROSSO VERS. 

1-------------2_o_o_B_F_D_O_T_D_e_s,,,,ig._n_S_ta_n_da_rd_s ___________ i,..'v':~~n 
7/01/0 

Sheet No. 

1of2 MULTILANE DIVIDED, 
MAINTENANCE AND CONSTRUCT/ON 



END 

ROAD WORK 

_(] 

L 
2 100' L~ws 500 1 Desirable (200 1 Min.) z 

Edge Of Existing Paved Shldr. & MOT Travel Way 
-- -- --

-I Tem orar Barrier Wall 

--I-

When Other Construction Or Maintenance Operations Occur 1 
1 c:::::::> 

=~W~i=th~m~l~M~"~e~,:S:kj=n~(~s~J~T~o~B~e~O~m~i~t~te:d~A~n~d~S:ig~n~i:n~g~T:o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~~~~~~~=~~ ;;;;;;;;~;;;;;;;~=--~~-.;::::::::--~C=ur~v~e~?;---~,~ ... ~B~""-~~~~~ Be Coordinated In Accordance With Index No. 600. Yellow Ref!ectorized Pavement Markings \'A, Curve 1 
1 ~ ~ ,,_ ~ 

~ ~~kea 

• 
• • 

See Sheet 1 l'h 
For Signing An~I 
Barricade 
Placement 

I-

Crash Cushion 

/.PPROACH END 

Work Area 

See Sheet 1 For Signing And 
Barricade Placement 

x L~ws 

! ;;_Edge Of Existing Paved 
I • • 

...--Temoororv Concrete Barrier Walt I 
; L. . I "' • • 

::: t--- 1 Yeffow Reflector/zed 

Shldr. & MOT Travel Way 

• • • 

• • • 

! • 
I -Yellow 
• . ~WJ:ite Reflectorizes!_ Pavement Markings I IOO' I 

Re_flectonzed Pavement Markinns- - A 
II/ 

= 
= 

~~~F;11-1n.~1-=-;;;;:;;;:·~~;;-11---n----,,_.J~·~nt Markings 

QOO~J ~ve3 t ~~~~~;;~~~~;~~~~i~::f~~~::!===~===~=~=~~~~~~~~~~~~~~~~~~~~~~~~~=3E=~~~ 
*}

0
1JU" 1 500' Desirable 1 Ton ent 1 

= II ~ White Ref/ectorized Paveme:t Marking~ :: I 
1 

____._ ----< 

I 

Work Area 

TRAILING END 
:tlength of barrier wall needed for protection of work area and/or other 
hazards to be shown in the plans. For complimentary information on 
barrier wolfs and work area see Sheet J . See Index No. 600 for 

CURVILINEAR ALIGNMENT CROSSOVER 
When Other Construction Or 
Maintenance Operations Occur 
Within 1 Mile, Sign(s) 

~ 
~I 

ROAD WORK 

cfear zone requirements. 

BUFFER LENGTH (ft! MINIMUM RADII FOR NORMAL CROSS SLOPES 

Cons true tion 64' Median 
00' Zone Speed 

MPH x z x z 
Construction Minimum Radius (ftJ 
Zone Speed R 

MPH Curves 1 & 4 Curves 2 & 3 
70 607 588 582 545 70 22,918 wo 15') 4 584 (J° 15') 
65 581 562 552 514 65 22,918 wo 15') 3 820 w 30') 
60 562 543 531 492 60 22,918 wo 15') 3.274 (]° 45') 
55 337 369 330 350 55 11, 459 wo 30') 2 546 (2"' 15') 
50 201 286 200 276 50 11, 459 wo 30') 2,292 (2"' 30') 
45 115 164 115 163 45 1,080 (5° 18') 700 (80 11 ') 
40 104 149 104 148 40 830 (60 54') 550 (]0° 25 1

) 

35 91 134 91 132 35 620 (90 14 ') 410 (]30 58') 
30 78 118 78 115 30 450 (12° 44') 285 (20° 06') 

NOTE: Diversions with speeds of 50 mph or greater ore considered high speed facilities; 
curvature and supere!evation criteria for open highway conditions apply. 

32 1 

8' 24' 

24' 

To Be Omitted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. 10' r,, 

.l---c===O=. =0;2;;i:::::J:=0::: O O 0 

"""' === === ___.: === ::::i:;:::;::;: = :::l- \ .......--

-- -- 8./ /!.::/ ---- - --- - ---
TYPICAL FOR 64'0R 88'MEOIAN !64'SHOWNJ ---=...__.____,// 

SECTION AA 

Varies 24' 32' 

n ~ JO' 
2 1 Min. 

1i1 .,Jl I 4' 24' 4' 24' 4' 

I I --- 0.05 11 =~----
-...... ----TYPICAL FOR 64' OR 88' MEDIAN 164' SHOWN! 
!WITH OR WITHOUT OVERPASSING ROADWAY-OVERPASSING SHOWN! 

SECTION BB 
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PEDESTRAIN 
CROSSWALK 

SIDEWALK CLOSED 

• • USE OTHER SIDE 

I 
~I~ 

Temporary Crosswalk Marking 

SIDEWALK CLOSED 

CROSS HERE 

PEDESTRAIN 
CROSSWALK 

CORNER SIDEWALK CLOSURE 
WITH TEMPORARY CROSSWALKS 

I 
~I~ MID-BLOCK SIDEWALK 

CLOSURE 

SIDEWALK CLOSED 
AHEAD 

tROSSHERE 

SIDEWALK 
CLOSED 

SIDEWALK 
CLOSED 

SIDEWALK CLOSED 
AHEAD 

tROSSHERE 

PEDESmlAN '1 
WALKWAY / 

1t, PEDESmlAN 
'WALKWAY 

MID-BLOCK SIDEWALK CLOSURE 
WITH TEMPORARY WALKWAY 

GENERAL NOTES 

SYMBOLS 

Work Area 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum (With Steady Burning Ligh t At Nigh t Only) . 
(ntlJu/m' Mtrhrs Mqy Be Used During LJayliglll Only 
Cone.r Nay Be Used - See Index Ho. tf()().) 

Work Zone Sign 

Required Locations For Either Temporary 
Or Permanent Curb Romps. 

=::> Lone Identification + Direc tion of Traffic 

1. Only the signs controlling p edestri an flows ore shown. Other 
work z one signs will be needed to control traffic on the streets. 

2 . For spacing of traffic con trol devices and general TCZ 
requiremen ts refer to Index No . 600. Maximum sp acing 
between barricades, vertical panels, drums or tubular markers 
shallnot be greater than 25 '. 

3. Street lighting should be considered. 

4 . For nighttime closures use Type A flashing warning lights on 
barricades supporting signs and closing sidewalks. Use Type C 
steady-burn lights on channelizing devices separating the work 
area from vehicular traffic . 

5 . Pedestrian traffic signal display controlling closed 
crosswalks shall be covered or deactivated. 

6 . Post Mounted Signs located near or adjacen t to a sidewalk 
shall hove a 7' minimum clearance from the bottom of sign to 
the sidewalk. 

7. When construction activities involve side walks on both sides 
of the str eet, efforts should be made to stage the construction 
so that both sidewalks are not out of service at the same time. 

8. In the even t that sidewalks on bo th sides of the street are 
closed, p edestrians shall be guided around the c onstruction zone. 

9. Temporary walkways shall be a minimum of 4' wide with a 
maximum 0 .02 cross slope and a maximum 0 .05 running slope 
be tween r amps. Tempor ary walkways less than 5 ' in width shall 
provide for a 5' x 5 ' pass in g space at in tervals no t to excee d 
200'. Temporary romps shall meet the requirements for curb 
romps specified in Index No. 304, General Notes 1 through 7. 
Temporary walkway surfaces and romps shall be stable, firm, 
slip resistant, and kep t free of any obs tructions and hazar ds 
s uch as holes, debris, mud, construction equipment, stored 
materials, etc. 

CONDITIONS 

WHERE ANY VEHICLE, EQUIPMENT 
WORKERS OR THEIR ACTIVITIES 
ENCROACH ON THE SIDEWALK FOR 
A PERIOD OF MORE THAN 60 
MINUTES. 

JO. Tempor ary ramps and temporary crosswalk markings shall be removed 
with reopening of the sidewalk, unless o therwise noted in the 
plans. All work and materials associated with construe ting temporary 
curb romps and t emporary cross walk markings, removal and disposal 
of temporary curb romps and temporary crosswalk markings, and 
restor ation to original conditon shall be paid fo r as Maintenance 
of Traffic, Lump Sum. 
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900' 

[) 

==:> 

==:> rA 
"" [) LA I. ~ 

300' Ta er o, 

I' Access Opening 

90• 

40' Toper 

Double 6 11 Whfte Stripes 
Full Length Of Access Lanes 

Existing Shoulder Pavement 

o, 
I 40' Taper , I 

~'R 
I • 

-~Si"de Drai"n Pipe Use Mitered End Sections ~ 
!" 

:J--t--+--+-°"',... If Within Clear Zone r Index No. 273 J 

==:> 

==:> 

~ 

. I . 
350' Toper 

~ ~ Exlst.F __ •n_c_• ___ _ 

Travel Lanes l Ex;st;ng 

I 

. I 

========-~-=-====-~~:~-1:==~-==::::;;zi~'l)~==~ !!_____ -------~--~-/-/-/ 1-1-1-----------------1-1-1----------------

Exist. LA R/W ~ Temporary Gote Posts Fence Gate Type A 

LENGTH OF ACCESS LANES (Ft. J 

Grade o, 
2% or less 590 

3 to 4% Upgrade 530 

3 to 4% Downgrade 710 

12' Existing Shoulder 

Existing Paved Shoulder 

Existing Roadway 

Widening 

D2 

1540 

2310 

925 

2' Extended 
Alotch Slope Of f--L Shoulder 

:::::::::::::::-~~~~~~~-E~x~~~t~~~g~ShouMer 
1 

1 

~--::::~~Dr F/affer 

SYMBOLS 
[Ji Work Zone Sign 

r Double 12' J r 24' Opening J 

PLAN 

GENERAL NOTES 

I. Access openings across limited access right of way and use of this Index are 
prohibited unless specifically permitted in the Contract Plans or Special Provisions. 
When permitted in the Contract Plans or Special Provisions and prior to construction 
of any opening, the Contractor must submit, in writing, a request identifying specific 
locations for approval by the Engineer. 

2. No more !hon two ( 2 J occess openings will be allowed on eoch project. 

3. 

4. 

5. 

6. 

Access openings shall be located only in areas having adequate sight distance and 
shall not be located within 1.5 miles of interchanges nor within 2000 ft. of 
acceleration-deceleration lanes at rest areas, other access openings or other highway 
service areas. 

Access openings sholl not be constructed directly opposite temporary medion crossovers 
nor within 2000 ft. of temporary median crossovers. 

Access openings sholl be within the project limits ond sholl not be used for transporting 
materials to or from any other project. The occeleration-decelerotion surfaces shall be 
paved. RAP material is acceptable for driveway surfacing. 

Any Motorist Aid Call Boxes affected by the temporary access opeings sholl be 
relocated outside the limits of access lanes and remain t"n use during constructt"on. 
Upon removal of access lanes. call boxes shall be returned to their previous location. 
Temporary relocation and restoration of call boxes sholl be at the contractor's expense. 

7. Access openings in the limited access fence shall have gates wht"ch are to be locked 
during nonwork hours or periods when the access is not in active use. 

8. The contractor shall take all precautions necessary to insure against entrance by 
livestock or unauthorized persons or vehicles. 

9. The controctor sholl not vory from the plan detoil without approval of the Engineer. 

10. Gates shall be removed and access opening locations shall be restored to preconstruction 
condition immediately upon completion of activities utilizing the materials being transported 
through the openings whether or not the project is completed. 

II. Failure to comply with any provision of the access opening plan sholl be cause for 
term/noting use of all openings. Upon notification by the Engineer, the contractor sholl 
cease hauling and begin restoration of affected areas. Under this condition expense of 
removal, restoration and of additional hauling distances shall be borne by the contractor. 

12. No guordroil or barrier woll will be removed for occess openings. 

13. Construction and removal of the access and restoring the area to preconstruction 
condition shall be included in the cost of Maintenance Of Traffic, LS. 
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1000' 

PCMS 

:t 

:t-

PRS 

500' 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Typ/ool PCUS Display See General Note No. I 

With speed reduction' 
Message , , WORKERS PRESENT AHEAD 
Message 2, SPEED REDUCED NEXT JM/ 

Without speed reduction: 
Message J, WORKERS PRESENT AHEAD 
Message 2, NEXT J MILES 

• 

SY II BO LS 

Work Area 

Sign With IB"x 18" (Min. J 
Orange Flag And Type B Light 

Channelizing Device r See Index No. 600 J 

Type I, Type II Or Type III Barricade Or 
Vertical Panel Or Drum r With Flashing Light J 

Work Zone Sign 

Advance Warning Arrow Panel 

Lane Identification + Direction of Traffic 

I I J PCMS = Portable Changeable( Variable J Message Sign 

1640' 

r 2 J PRS= Portable Regulatory Sign- Speed Limit When Flashing 

r 2 J RSDU = Radar Speed Display Unit 

Limits of Speed Reduction 

:ur 
= 
= 

[Ji :m 
500' 

RSDU 

1140' 

3 Miles Maximum 

Limits of Lane Closure - 2 Miles Maximum 

• • • • . .----.----.. . . 
•••• 

/000' I Taper Length= L Buffer Space 

See 
Note 
No. 7 

See Table II See Table II 

Device Spacing-Taper Device Spacing-Tangent 

See Table I See Table I 

Table I 
Device Spacing 

Max. Distance Between Dev lees (ft. J 

Speed Cones or Type I or Type II 
fmphJ Tubular Markers Barricades or Vertical 

Panels or Drums 

Taper Tangent Toper Tangent 

25 25 50 25 50 
JO to 45 25 50 JO 50 

50 to 70 25 50 50 100 

GENERAL NOTES 
I. At lone closures where workers are present, reduce the posted speed limit! speed limit that existed 

prior to construction! by 10 MPH using the Portable Regulatory Sign ! PRS J, but not less than 55 MPH 
or to a speed warranted by geometric condition, whichever is lower. Taper lengths, buffer space and 
device spacing shall be selected using the posted speed, not the reduced speed. 

2. All Arrow Panels, Portable Changeable Message Signs, Portable Regulatory Signs and Radar 
Speed Display Trailers, shall be turned off and moved outside the clear zone or be shielded by a 
barrier or crash cushion when not ln use. 

J. Work operations shall be confined to one traffic lane, leaving the adjacent lane! s J open to traffic. 

4. When work is performed in the median lone on divided highways, the barricading plan is inverted and 
left lane closed and lane reduction signs substituted for the right lane closed and lane reduction signs. 

5. When work is being performed on a multi/one undivided roadway, the signs and traffic control devices 
normally placed in the median (as shown J shall be omitted. 

6. When paved shoulders hav1'ng a wldth of 8 ft. or more are closed, channeliz1'ng devices shall be 
used to close the shoulder in advance of the merging taper to direct vehicular traffic to remain 
within the travel way. See Index No. 612 for shoulder taper formulas. 

7. For general TCZ requirements and additional information, refer to Index No. 600. 

500' 

<:== 

<:== 

Median ~ 
[Ji 

[Ji 

= 
= 

500' 

END 

ROAD WORK 

[Ji 

Table II 

SPEED 
LIMIT 

xx --
Buffer Space and Taper Length 

Speed 
Buffer 
Space 

Taper Length 
r 12.' Lateral Transftfon J 

r mph! Dist. L Notes 
(ft. ) r ft. J r Merge J 

25 155 125 
JO 200 180 
J5 250 245 

40 J05 J20 

45 J60 540 

50 425 600 
55 495 660 L=WS 
60 570 720 
65 645 780 

70 7JO 840 

When Buffer Space cannot be attained 
due to geometric constraints, the 
greatest attainable length shall be used, 
but not less than 200 ft . 

For lateral transitions other than 12', use 
formula for L shown in the notes column. 
Where' 
L = Length of toper in feet 
W= Width of lateral transition in feet 
S = Posted speed limit! mph! 

CONDITIONS 
The MAS shall be used if all the following 
conditions exists: 

Multi/one facility 

Posted speed limit is 55 MPH or greater 

Work activity requires a lane closure for more than 
5 days (consecutive or not J 

Workers are present 
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STEP I 

START Obtain the design speed. 

TABLE A 
111#1111/ll REtXNERABl.E TERRAIN I ff J 

Travel Lanes Auxili"ary Lanes 
Design Speed & & 

(mph) Multilane Si"ngle Lane 
Ramps Ramps 

<45 18 10 

45 24 14 

50 24 14 

55 30 18 

>55 36 24 

TABLE B 
RESTRICTINS <XJND/TIONS 

I. The facility is an urban facility. 
2. The faclllty's design speed ls 45 mph or lower. 
3. The facility is predominantly a curbed facility. 
4. The distance from the face of curb to the R/W 

line ls less than the value obtained i"n STEP 2.. 

STEP 2 

Select the mi"ni"mum 
recoverable terrain from 
Table A based an the lane 
type and design speed. 

STEP 3 
Does the facility 

meet ALL the restri"cfing 
conditions in Table B? 

Yes 

STEP 4B 
Select the horizontal 
clearance requirement 
from the restricted column 
of Table C based an the 
object, obstruction, or 
condition. 

No 

STEP 4A 

As shown in Figure I, 
determine the clear zone. 

STEP 5 
Select the horizontal 
clearance requirement 
from nonrestricted column 
of Table C based an the 
object, obstruction, or 
condition. 

END 

Clear Zane 

Slape lv:4h Or Flatter 

Slape Steeper Thon lv:4h But Nat Steeper Than lv:3h 

Nonrecoverable 
Terrain 

Slape lv:4h Or Flatter 

Recoverable Terrain 

IO'mln. 

Clear Zane ls the relatlvely flat unobstructed area that Is to be provided far safe use try errant vehicles, and must 
be wide enough so that the sum of all the recoverable terraln within is equal to or greater than the value obtained 
In STEP 2. Recoverable terrain provided beyond nonrecoverable terrain must be a minimum of 10 feet. Areas 
beyand nontraversable and hazardous terrain cannot be used as recoverable or nonrecoverable terrai"n. 

Roadsi"de Terrain includes all surfaces along the roadway other than travel lanes, auxUi"ary lanes, and romps. 
Far the purpose of establishing clear zones and horizontal clearance requirements, roadside terrain is defined 
as recoverable. nonrecoverable. non-traversable, and hazardous as follows: 

Recoverable when It ls safely traversable and on a slope that Is lv:4h or flatter. 
Nonrecoverable when if is safely traversable and on a slope that is steeper than lv:4h but not steeper than lv:3h. 
Nontraversable when It ls not safely traversable or on a slope that ls steeper than lv:3h. 
Hazardous when a slope is steeper than lv:3h and deeper than 6 feet as shown in Figure 2.. 

Horizontal Clearance Requirements are shown i"n Table C and are the required offsets to an object from a 
specified point an the roadway. 

ROADSIDE TERRAIN 

FIGURE I 

PROCESS FOR DETERMINING HORIZONTAL CLEARANCE REOOIREMENTS AND CLEAR ZONES 
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TABLE c 
HORIZONTAL CLEARANCE REQUIREllENTS ,,.,. 

OBJECTS, OBSTRUCTIONS OR CONDITIONS -- ---No. 

Above ground fixed hazards: All roadside objects, obstructions or 
Locate as close to the Right Of Way as practical and Locate outside the clear zone as close to the Right GENERAL I conditions other than those listed below that exceed 4 Inches In 

height and pose a hazard to errant vehicles and vehicle occupants. not less than 4 feet from face of curb. Of Way as practical. 

2 
All FDOT approved guardrails, crash cushions, permanent or Locate as shown in the Design Standards. Locate as shown in the Design Standards. 
temporary concrete barriers, and guardrail end terminals. 

3 
Drop-off hazards: Any point along a roadside slope steeper than lv:3h Locate the point that is 6 feet below the hinge Treat as roadside slopes in accordance with Design 
that ls deeper than 6 feet below the hinge point. See Figure 2.. point no less than 22 feet from the traveled way. Standard 400. 

4 Maflboxes not shown In Design Standard 532. Not to be used. Not to be used. 

5 Maflboxes shown In Design Standard 532. Locate In accordance with Design Standard 532. Locate In accordance with Design Standard 532. 

Trees expected to become greater than 4 inches in diameter outside roadways: Locate no less than 4 feet from Locate outslde the clear zone as close to the Right 
measured 6 inches above the ground. face of curb in accordance with Design Standard Of Way as practical and in accordance with Design 

;;. 
6 

546. Standard 546. "' See Item 3 Of Table C 
Inside medians: Locate no less than 6 feet from the " For Horizontal Clearance Requirements 
edge of traffic lone and In accordance with Design 

.,, 
ROADWAY • 

Standard 546. ~ 
" Trees not expected to become greater than 4 Inches In diameter Locate In accordance with Design Standard 546. Locate In accordance with Design Standard 546. ~ 

7 0 Curb Uoy Or Moy Not Hinge Point measured 6 inches above the ground. • 
Canals behind guardrail. Locate no less than 5 feet from the back of the Locate no less than 5 feet from the back of the 

~ Be Present / 

8 ' guardroll post. guardrafl post. I 

Slope Steeper Thon lv'3~ Canals without guardrail. Locate os close to the Right Of Way as practical and Design speeds of 50 mph and greater: Locate as 
not less than 40 feet from the traveled way. close to the Right Of Woy os practlcol and not less 

9 
than 60 feet from the traveled way. 
Design speeds less that 50 mph: Locate os close to 
the Right Of Way as practical and not less than 50 Point 6' Below Hinge Point 

feet from the traveled way. 

10 
Culvert wing waif, endwalf, retalnlng wolfs and flared end sections Locate no less than 4 feet from face of curb. Locate outside the clear zone. 
less than 6 feet deep. DROP-OFF HAZARDS 

DRAINAGE II 
Culvert wing waif, endwalf, retalnlng wolfs and flared end sections Treat as drop-off hazard; See Item No. 3. Treat as drop-off hazard; See Item No. 3. 
6 feet and greater in depth. FIGURE 2 

12 Mltered end sections. Locate os shown ln Design Standards Z12 and Z13. Locate as shown in Design Standards. 

13 
Frangible sign supports. Locate no less than 4 feet from face of curb and Locate in accordance with Design Standard !1302. 

TRAFFIC in accordance with Design Standard !1302. 

CONTROL 14 overhead sign supports and other nonfrangible slgns. Locate no less than 4 feet from face of curb. Locate outslde the clear zone. GENERAL NOTES 
DEVICES Signal controlfer cabinets. signal poles. strain poles and mast arms. Locate no less than 4 feet from face of curb Locate outside the clear zone and not In medians. /, When sldewolks are present. an unobstructed sidewalk width of of least 4 feet must be provided. 

15 
and not in medians. 

2. When site specific condltlons prohlblf meeting the horizontal clearance requirements In TABLE C, 
Conventlonal lightlng ( franglble and nonfrangible J. Locate no less than 4 feet from face of curb Locate 20 feet from travel lanes or 14 feet from the object, obstruction or condition must be mitigated, possibly by shie/dlng. Otherwise, the Plans 

16 and not in medians. auxiliary /ones. Not in medians. Uoy be clear zone Preparation Monuol, Volume /,Chapters 2, 4, 21ond 25, or Chapters 5 and 9 of the Utility 
LIGHTING width when the clear zone Is less than 20 feet. Accommodation Manual must be researched to determine viable a/ternaflves. The mlnlmum 

f1 Hi"ghmost li"ghting. Not applicable. Locate outsi"de the clear zone. requirements In these manuals con only be reduced when a Design Variation or Design Exception 
has been approved in occordance with Chapter 23 of the Plans Preporatlon Uonual, Volume I or 

STRUCTURES 18 
Bri"dge pi"ers and abutments: Above ground vertical structures. Locate not less than 16 feet from edge of travel Locate outsi"de the clear zone. o Utility Exception hos been approved in accordance with Chapter 13 of the Utility Accommodation 

lone. Manual. 

19 Fire hydrants with bases no hlgher than 4 Inches above the ground. Locate not less than 2 feet from face of curb. Locate as close to the Rlght Of Woy os practical. 

Utlllfy Installations: Alf above ground flxed objects. Locate os close to the Right Of Way as pracflcol Locate outside the clear zone os close to the Right 

UTILITIES and not less than 4 feet from face of curb and not Of Way as practical and not i"n medians and not withi"n 
20 in medians. limited access facilities. May be placed 4 feet 

behind the back of shields that have been Justified 
for other reasons. 

RAILROADS 21 Railroad crosslng traffic control devices. Locate in accordance wlfh Deslgn Standard !1882. Locate ln accordance with Design Standard !1882. 

@ 
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r Approach Slab 

i" Expansion Or Chemical Concrete 
Anchor Eyebolt Or Studs And Eyenuts. 
Embedment 2:J" Min. r 3 Reqd. J 

This Post To Be Located Approx. In Line 
7' Of SI With End Bent. Set Post At Edge Of 

oe ope ~ Slope Pavement. 
- - - --'---- - - - - - - - - --r#--

Vories, As Directed By The Engineer 

Proposed Fence 

--/-/-! 1-1-1 

LA R/W Line 
PLAN 

Shoulder Line 

Toe Of Slope Proposed F enoe 

ELEVATION 

FENCING TERlllNAl.S AT BRIDGE ENDS 
IROADWAYJ 

~ Approooh Slob 

Gutter Transition 

Toe Of Slope Proposed Fence 

LA R/W Line J 
1-1-

Shoulder Line 

Proposed Fence 

Natural Ground 

ELEVATION 

3 Strands Barbed Wlr) / 

~c:m~I/ 
Proposed Fence 

Slope A 
ovemen 

FENCING TERMINALS AT BRIDGE ENDS 
(STREAM CROSSING J 

Locate Fence Along Slope Where 
Top Of Fence Approx. Equals 

"'''<><./ / Tops Of Headwall. 

PICTORIAL VIEW 

II II 

II 
II 

=>II 
II 

II 
II 
II 
II 

/ 

~Terminate Fence Where Culvert 
Wing Height Approx. Equals 
Fence Helght 

Construct Flush Against Foofing..------4" 

Fence Locati"ons At Cross Drains 
With Excavated OUtfall Ditches 
Or As Shown In Plans. 

PLAN 
I For Heights Of Headwall Greater Than 4' J 
FENCING TERlllNA/.S AT BOX CULVERTS 

2008 FOOT Design Standards 

FENCE LOCATION 

14' Max. 

FENCING DETAIL AT CULVERT 
I For Heights Of Headwalls 4' Or Less. J 

Note: When height of headwall is 4' or less 
(drainage pipe 36 11 or less J the fence 
shall not be tfed to the headwa/f, /xJf shall 
span the lateral di"tch. 
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l I 
II I 
II I 

II 
II I 
II I 

u 

Varies 

I I I 
I 

JI 
I 
I 

I 

II---<'- End LA R/W Line & Fence 

I 

I 

LA R/W along the crossroad will extend a mlnlmum 300' 
beyond the end of the acceleration or deceleration taper, 
with the taper most remote from the project establishing 
the end for both sldes of the roadway. In the absence of 
a taper the radius point of the ramp return will be used 
with the above crlferlo. 

For interchange quadrants having no ramp the LA R/W 
wfll extend along the crossroad to a point opposite the 
limit of LA R/W established by the romp taper or 
radius point as noted above. 

I 1 -. 
I -

Bridge OJ/er Crossroad - -

= 

~Fence '"'I I I I cl.A I I I I F1T 
R/W Llne 

~End LA R/W Line & Fence 
See Note Above 

APPUES TD BRIDGE OVER CROSSROAD AND CROSSROAD OVER FREEWAY (BRIDGE OVER CROSSROAD SHOWN J 

FENCING TERMINALS AT RURAL INTERCHANGES 

Retaining Wall 

6u Where Footing Permits 

- l:r/-/'--------1-1-1-
LA R/W Line ______../ 

PLAN 

Terminate Fence Where Wall Height 
Approximately Equals Fence Height. 

Ground Une~::J,Jll~l~:1~:1:=~~~ 
II ELEVATION II 

FENCING TERlllNALS AT RETNNING WAttS 

50' Uin. Overlap 
1--'>--i---L-INSET A 

LA R/W Line Local Street 

Note A-

Note B-

Romp 

1-1-1 

The indicated distance shall be sufficient to provide satisfactory 
sight distance for the traffic from the ramp. 

The fndfcated dfstance shall be Tdentfcal to the above noted 
dimension. ff practfcal. 

See Inset A 

LA R/W Line 

Fence Type ua" 

50' Min. Overlap 

I 
I 

_ _j 
Cross Street 

1-----------Sidewalk 

---=1=rsee Note B 

_ 1 _

11 

_' Rod;us Po;nt 

~ 1T 
1 '~ 

FENCING TERMINALS AT URBAN INTERCHANGES 
--1 End Fence & 

LA R/W Line 

FENCE LOCATION 
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/ I<' ~ "'Two No. 9 Gage Wires ,.... !'---.~ -~ 
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Note: Timber Post Illustrated. 

LJNE POST PULL POST LJNE POST 
GENERAL NOTES 

I. This fence to be provided generally in rural areas. For supplemental information see Section 550 
of the FOOT Specifications. 

2. Fabric sho// be woven wire, either galvanized steel, meeting the requirements of ASTM All6, No. 9 Farm, 
Deslgn Number /04T-6-9, with Closs 3 zinc cootlng, or aluminum coated steel, meetlng the requirements of 
ASTM A584, No. 9 Farm, Design Number 1041-6-9, with a minimum coating weight of 0.40 oz./ft.2 • 

For odditlonal information see payment note below. 

3. Fence shall be lnstalled with wlre side to pn"vote property except on horlzontal curves greater than 3• 
the fence shall be installed so as to pu// against all posts. 

4. Posts may be either timber, steel, recycled plastic or concrete. Unless a specific post material is called 
for In the plans, the Contractor may elect to use either o slng/e material or o combination of tlmber, 
steel, recycled plastic or concrete materials. Line posts of one material may be used with corner, pull 
and end post ossemb/les of a different material. Llne posts of only one optional materlol and pu// post 
assemblies of only one optional material will be permitted between corner and end post assemblies. Within 
lndlvlduol corner and end post assemblies only one optional moterlol wlll be permlfted. 

5. Timber posts shall meet the material requirements of Specification Section 954. Timber llne posts are to be 
minimum 4 11 diameter. Timber corner, pull, approach and end posts are to be o minimum 5 11 dlameter. Tlmber 
braces are to be minimum 4" diameter. 

(A) Stop/es for li"ne posts to be 1;f11 minimum length; for approach, corner and pull posts lj" mlnimum 
length. At approach, corner and pull posts, staple every llne wire. At /lne posts, staple every llne wire In 
top half and alternate line wires in bottom half. Staples shall be dn"ven diagono//y across the line wire 
with the points in separate grains. 

( B) Connections between timber posts and braces to be provi"ded by dowels as shown in fastener detaUs. 
r CJ Wire to be wrapped and tied, as shown in the splice details, at the following locations: 

( o) Al/ end posts, ( b J Corner post, i"ncluding the ossemblles of vertical breaks of 15° or more and 
( c J Pull posts where the wire is not spliced and pulled through the assembly; see General Note 18. 

6. Steel posts and braces shall be standard steel posts, galvanized of the rate of 2 oz./f~ , together with necessary 
hardware and wire clamps and meeting the followlng requirements: 

(A J Line posts: 8 longl J.31 lbs1/ft.; roll formed studding; anchor plate attached ( 23 in.2 J. 
( B) Approach posts: 22" x 22" x 4" angles. 8' long; fabricated for attochlng brace; with necessary 

hardware, clomps, etc. 
r CJ Pull, end and corner posts: 21" x 2-J.11 x f" angles, B' long: fabricated for attaching brace: with 

necessary hardworr,. clomps, efc. 
r DJ Braces: 2" x 2" x ;t" angles with necessary hardware and fabricated for attaching to post. 
( E J The pull, corner, approach and end posts ore to be set ln concrete as per detoU. (Also see Note No. 15 J 

7. Recycled plastic posts shall meet the material requirements of speclflcation Section gr2 and be one of the products 
included on the Qualified Products List current at the time of insta//ation. Line posts shall have a minimum section 
of 4 11 round or 4" square. Plastic posts shall not be used as corner, pull, end or approach posts unless such use 
specifically detailed in j.he P'f,ns. Plastic posts can be set by either digging and tamped backfill or by driving into full 
depth preformed holes 4" to 2" smaller than cross sectlon of post. Staples for fabric and barbed wi"re connectlon to 
plastic line posts shall be the same size, count and location as that for timber posts. 

8. The Contractor, of his option, may use any suitable precast or prestressed concrete posts; however, approval by the 
Engineer, of pasts not shown on thls Index. wlll be required prlar to construction of the fence. Precast posts sho// 
be Closs I concrete. Prestressed posts shall be Closs III concrete. Lengths of concrete post to be as indicated for 
timber posts. 

9. Aluminum past, braces and accessory framing hardware sha// not be used unless the plans speclflca//y detall their 
applicotlon or the Englneer speclficol/y approves thelr incorporation in fence constructlon or repair. Aluminum 
framed gates are permitted as described In General Note 19. 
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Illustrates Angle In Fence Alignment 

\~~ 
/ 

Broce 
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s•- - - ';; Note No. 2. ~-
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"' 11 11 11 
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T 

LJNE POST LJNE POST APPROACH POST CORNER OR END POST 

10. The woven wire shall be attached to steel and concrete posts by o minimum of f1"ve tie wires. The single 
wire tles sha// be opp/led ta the tap, bottom and three Intermittent lfne wires. The ends of each tie wire 
shall hove o minimum of two tight turns around the line wire. Tie wires shall be steel wlre not less than 
0.120" diameter, zinc coating Class 3, soft temper, In accordance with ASTM A641. 

II. Steel Barbed Wire can be either of the fol/owing types: 
Type I: Thi"s type shall conform to the requlrements of ASTM Al21, with two strands of 12.J gage wlre; 
four-point barbs, wire size 14 gage, twisted around both line wires; and, Class 3 coating. 
Type JI: Thls type same as Type I except the two strand wlres are twisted ln alternating dlrections between 

consecutive barbs. 
Aluminum Barbed Wi"re shall be fob(,/cated of two strands of 0.110-inch wire with 0.08-inch di"ameter four-point 

barbs spaced of approximately 51 ", and of o maximum spacing of 6". The wire for the strands and 
for the barbs shall be of ASTM B211M Alloy 5052-H38 or equal. 

12. The woven wire shall be stretched only untll one-half the tension curl hos been pu//ed out of the /lne wlres. 

13. Pasts to be set by drlvlng or digging. If by dlgglng, the posts sho// be set at the center of the hole and the 
soil tamped securely on all sides. 

14. Longer posts than those indi"cated above may be required by the plans or for deeper installations. 

15. Concrete bases for angular steel posts (pull, corner, end and approach) shall be Closs I as specified in Section 
341. Materials for Class I concrete may be proportioned by volume and/or by weight. 

16. Pu// post assemblies shall be installed at approximately 330' centers except that this maximum interval may be 
reduced by the Engineer on curves where the radius ls less than 3°. 

fl. Corner post assembli"es ore ta be installed at oil horizontal and vertlca/ breaks in fence of 15° or more. 

18. A maximum length of 1320' of wire may be lnstolled as a unit. For pulls through o pull past assembly the fabric 
shall be spliced by crimping sleeves only. Pulls through a corner post assembly will not be permitted. 

19. Unless otherwise coiled for in the plans gates shall be commercially <Noiloble metal swing gates assembled and 
Installed In accordance wlfh the manufacturer's speclflcat!ons as approved by the Engineer. Chain llnk swing 
gates in accordance with Index No. 802 may be substituted for metal swing gates as approved by the Engineer. 
Gate size Is full opening width whether single leaf or double leaves. Payment for gates sha// Include the gate, 
single or double, all necessary hardware for instollotlon and any additional length and/or size for posts at the 
opening. Gates sha// be paid for under the contract unit price for Fence Gates, EA. 

20. For construction purposes, assemblles are defined as fo//ows: End post assemblles shall consist of: 
one end post, one approach post, two braces, four dlagonal tension wi"res and all necessary fittlngs and hardware. 
Pu// post assemblies shall consist of: one pull post, two braces, four diagonal tension wires and necessary fittings 
and hardware. Corner post assemblies shall consist of: one corner post, two approach posts, four braces, eight 
diagonal tension wires and all necessary fittings and hardware. 

21. All pasts, braces, tension wlres, fabric, tle wlres, Class I concrete, and all mlscel/oneous flttlngs and hardware 
to be included in the cost for Fencing, LF. Fencing shall be inc/us1"ve of the lengths of pull, end and corner post 
assembl!es. but excluslve of gate widths. 

R/W LlneT 

6" Or As Indicated---_ j 

In Plans ~ f..-

Wire Fabric 

Private Property 

'11 I_ 

Post 

FENCE POSITION AT UJCA T/ONS 
WffHOOT FRONTAGE ROADS 

!REFER TO DETAIL PLANS FOR FENCE POSITION AT 
LOCATIONS WITH FRONTAGE ROADS J 

DESIGN NOTE 
This Index detalls fencing that Is constructed wlfh farm 
fabric 46j" ( 41" nominal J in helght and with specific 
ground clearance and specific barbed wire spacings. For 
fencing of different height or lnstallotion details, the fence 
sha// be fully detailed In the Contract plans. 
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Post 

No. 7 Gage Galv. 
Uefa/ Strap, 
1-!N Wide 4" 

I ?U I 
# Corrt"age Bolf 

Brace 

iu Carriage 
Bolt '--<~---~--~lb-, 

Post 

4" 

BRACE AND POST BRACE TO BRACE ON LJNE BRACE TO BRACE AT CORNER 

FASTENER FOR CONCRETE POST ANO BRACES 

Broce 
fr•0 x 9" Galv. Dowel f'0x4 11 Galv. Dowel 

Broce 
Post 

Broce 

FASTENER FOR TIMBER POST ANO BRACE 

Wire C 

Comer\ 

Wire A 

Hor/zontol Wires 

Wire A 

Hort"zonfal Wt"res 
CORNER POSTS END AND PULL POSTS 

Each horizontal wire to be wrapped around corner. end and 
pull posts and fled to same wire. See General Notes 5 and f1. 
Timber post illustrated. These methods also apply to steel 
and concrete post /llustrotlons. 

SPUCES 

1 

Length As Required 

1 

H4" " 
1

u 

~! Chamfer Or 4 Rad. 

f----------...-~ _ Al/Edges 

PRESTRESSED P05T f Stressed ReNeved Cable Centered 

!" 1" 3-l. ~ f-- i• 0 Hole f• Off Center -j ~ M 
~Each End , I I I 

~f--------s;--f~ fchamferorl/ Rad. 

PRESTRESSED BRA~ i/' Stressed Relleved Cable Centered 

I 7'-8" ~ ~All Edges 

I 

Length As Required I 1 • 
1, Mlj' No. 3 Bars ( 4 Reqd. I 
::1JIT/l:f. 

~11=="======-z-='===c=======~113[_ .. ::::i:±=-
~ ~ #3 Bors~ 2-:j ~ 1.£.J !"Chamfer Ort« Rad. 

PRECAST 
POST All Edges 

~ 1-- i' 0 Hole Centered --j flJ" --j~, If• No. 3 NBors ( 2 Reqd. J 
~EachEnd 'I 11 I?l:f 

Ill'.,(~ z: (~B: ::Il:::: 
4c--f.-' ___ #_3 _Ba_r;._;7_. ----~_.,· r _.j ~~!-:-

PRECAST BRACE 

ALTERNATE CONCRETE POSTS ANO BRACES 
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Tension Wire 
Post Cap~ 

-:-
• 

o. 9 Gage;;; Chain Link Fabric N 
2 11 Mesh, Twisted And 
Top and Bottom Se/ 

Barbed 
vage 

Tension Wire 

10 Max. 
' 

Ties Cil 2' Centers 
I . .. . . 

_fJ.afl r Brace J~ <Y" 

i" x f" T ensfon B;~ 
Each Side 

Ties .G; 2' Centers II 

IO'M ax. 

Varies: 2' Max. 
6

11 
Min.~ 

. • • " ,. - v .. . v ~ - •• 
~ 

' Ties Ci 2' Centers~ "» 

I 
Truss Rod 

'-14 Ga. x 1" Tension 
Bands, 5 Per Bar 

IO'Max. 

Post Cap Ties Ci 2' Centers 
. 

Ties Cil 12" Centers 

Ground Line 

~Concref Ties Cil 2' Centers 

IO'Mox. 

Varies: 2.' Max. 
6 11 Min. 

Truss Rod LJ 
14 Ga. xi-" Tension Bands 
5 Per Bar Equally Spaced r :5 15" J 

Tension Wire UNE POST 11~1 1111 ., 
Equally Spaced (:5 15 11 J 

e Base Crowned I" 
round At All Posts 
J 1111 t·tj;fca~ 1111 

LJ I LI I LJ . JO' "'Tf..:t l_I 

LJ 

UNE POST 12·~---;:r 
PULL POST 

UNE POST UNE POST UNE POST 

I. This fence to be used generally fn urban areas. 

2.. For supplemental information refer to Section 550 of FDOT Standard Specifications. 

3. Chain link fabric, posts, rails, truss rods, tension wires, tie wires, stretcher bars, gates and all miscellaneous 
flttlngs and hardware shall meet the requirements of AASHTO U/81 unless otherwise specified by this Index. 
Stipulated AASHTO and ASTM signify current reference. 

4. Fence Component Options: 
A. Li"ne post options: 

r I J Galvanized steel pipe, Schedule 40- 1-J" nominal dla. zinc galvanized at the rate of 1.8 oz./ft.2: 
ASTM A53 Table x 2.. ASTM F/083. and AASHTO Miii. 

( 2. J Alumlnum coated steel plpe; ASTM A53, X 2. Tables Schedule 40; 1-J.11 nominal dia., 1.90" OD; 
coated at the rate 0.40 oz./ft.: AASHTO Miii. 

( 3 J Aluminum alloy plpe- 2." nominal dia.: ASTM B2.41 or B22J, Alloy 6063, T6. 
( 4 J Steel H-Beam- !~" x Ii"= Zinc Golv. 1.8 oz./ff.: AASHTO Miii and Detail. 
r 5 J Aluminum alloy H-Beom- !fr" x Ji": Detail. 
(6) Steele- !~"xii"= Galv.:1.8 oz./ft. zinc:AASHTO Ul/l;or,0.9 oz./ft.2zinc- 5% aluminum

mischmetal: ASTU F/043 and Detail. 
(7 J Resistance welded steel pipe; 50,000 psi min. yield strength ASTM A569/A569U, A653/A653U 

or undep/efed stock of discontinued A446/A446U base materials; ASTM F669 Group IJL 
r Alternative Design J: fence Industry 2 11 OD, 1-J" NPS, l.900" dee. equiv., 0.12.0" min. wall 
thick. and min. wt. 2.2B lb./ff.; with ASTM F/043 metric equivalent infernal coating Types A, 
B, C or D and external coating Types A, B, or C; the chromate conversion coating of external 
Type B shall have a thlckness of 15 µg/ln.2 mln. and the polymer fllm topcoat shall have a 
thickness of 0.0003 11 min.; Internal and external coatings are not restricted to the combinations 
of Table 2., ASTM FI043. 

B. Corner, end, and pull post options: 
r I J Galvanized steel pipe, Schedule 40- 2 11 nominal dlo. zinc ga/vonlzed at the rate of 1.8 oz./ff~: 

ASTM A53 Table X 2., ASTU F/083, and AASHTO Miii. 
( 2 J Aluminum coated steel pipe; ASTM A53 steel,X 2 Tables Schedule 40; 2." nominal dia., 

2..375 11 OD; coated at the rate 0.40 oz./ft.: AASHTO Miii. 
( 3 J Aluminum alloy pipe- 2j" nominal dia.: ASTM B2.41 or B22J, Alloy 6063, T6. 
( 4 J Resistance welded steel pi"pe; 50.000 psi min. yleld strength ASTM A569/A569M, A653/A653M 

or undepleted stock of discontinued A446/A446M base materials; ASTM F669 Group N 
(Alternative Design); fence industry 2.j" OD, 2. 11 NPS, 2.375 11 dee. equ1"v., 0.130 11 min. wall 
thlck. and min. wt. 3.IU lb./ft.; with ASTM FI043 metric equivalent internal coating Types A, B, 
C or D and external coating Types A, B, or C; the chromate conversion cootlng of external 
Type B shall have a thickness of 15 µg/ln!- min. and the polymer fllm topcoat shall have a 
thickness of 0.0003" min.; internal and external coatings are not restricted to the combinations 
of Table 2, ASTU F/043. 

C. Rolf options: 
f I J Galvanized steel pipe, Schedule 40- If" nominal dia. zinc galvanized at the rate of 1.8 oz./ft!: 

ASTU A53 Table X 2, ASTM F/083, and AASHTO Miii. 
( 2 J Aluminum coated steel pipe; ASTM A53 steel,X 2 Tables Schedule 40; If" nominal dio., 

l.660 11 OD; coated of the rate 0.40 oz./ff.: AASHTO Miii. 
r 3 J Aluminum alloy pipe- If" nominal dia.: ASTM B2.41 or B221, Alloy 6063, T6. 
(4) Resistance welded steel pipe; 50,000 psi min. yield strength ASTM A569/A569U, A653/A653U 

or undepleted stock of discontlnued A446/A446M base materials; ASTU F669 Group IJL 
f Alternatlve Design); fence Industry Ii" OD. If" NPS, l.660 11 dee. equiv .• 0.111" mln. wall thick. 
and min. wt. 1.836 lb./ff.; with ASTM F/043 metric equt"volent internal coatt"ng Types A, B, C or 
D and external coating Types A, B, or C; the chromate conversion coating of external Type B 
shall have a fhlckness of 15 µg/in~ mi"n. and the polymer fUm topcoat shall have a fhlckness of 
0.0003" min.: Internal and external coaflngs ore not restricted to the combinations of Table 2, 

cont. •... ASTM FI043. 

GENERAL NOTES 
D. Chain link fabric options f 2 11 mesh with twisted and barbed selvage top and bottom for all options 

except as described in Note No. 10 J: 
f I J AASHTO M/81 Type I - Zinc Coated Steel, No. 9 gage f coated wire diameter), coated of the 

rate of 1.8 oz./ff.2 ( M/81 Closs D 2.0 oz./ft.2 modified to 1.8 oz./ft.2J. 
f 2 J AASHTO U/81 Type II - Alumi"num Coated Steel, No. 9 gage f coated wire diameter), coated 

at the rate of 0.40 oz./ft.~ 
r 3 J AASHTO M/81 Type I!L- Polyvinyl Chloride r PVC J Coated Steel. No. 9 gage f coated core wire 

diameter J, core wire-zinc coated steel. PVC coating: M/81 Closs A r elther extruded or extruded 
and bonded J or Class B r bonded J. See table right. Unless the plans ooll for Ml81 standard 
colors medium green, dork green or block the coating color shall be soft gray matching that of 
No. 36622. of Federal Standard 595a. 

E. Tension wlre optlons: 
f I J Steel wire No. 7 gage zinc galvanized at the rate of 1.2 oz./ft!: AASHTO U/81. 

( 2. J Aluminum alloy wi"re with a diameter of O.llf15" or larger conforming to the requirements 
of ASTM B21/, Alloy 5056 Temper H38, or, A/clad Alloy 5056 Temper H/92. 

r 3 J Aluminum coated steel wire No. 7 gage coated at the rate of 0.40 oz./ft!: AASHTO M/81. 

F. Tie wire and hog ring optlons: 
r I J Steel wire No. 9 gage zinc galvanized at the rote of 1.2 oz./f~. 
( 2. J Aluminum alloy wire with a diameter of 0./443"or larger conforming to the requi"rements of 

ASTM B21/, Alloy 5056 Temper H38, or, A/clad Alloy 5056 Temper H/92. 
r 3 J Aluminum coated steel wire No. 7 gage coated at the rate of 0.40 oz./ft!-. 

5. Unless a specific material ls called for in the plans the Contractor may elect to use either a si"ngle type 
of material or a combination of material types from the component opflons /lsted above. Combinations of 
optional matert"als are restricted as follows: r a J Only one fabric optional material will be permitted between 
corner and/or end post assemblies. f b J Only one line post optional material wt"ll be permitted between corner 
and/or end post assemblies. f c J Pull post ossembUes shall be optional moteri"o/s identical to either the line 
post optional material or the corner and end post assembly optional materi"o/; but, pull post assemblies shall 
be the same optional material between any set of corner and/or end post assemblies. 

6. Concrete for bases shall be Class I concrete as specified in Section 341 of the Standard Specifiootions 
or a packaged, dry moteri"ol meeting the requirements of a concrete under ASTU C-3lf1. Materials for Closs I 
concrete may be proportioned by volume and/or by weight. 

7. Line posts are to be set In concrete as detailed above or by the following methods: 
fa J In accordance with spec/al detal/s and/or as spec/f/cally descrlbed In the contract plans and 

specifications. 
r b J In accordance with ASTM F551 Subsections 5.4 through 5.10 as approved by the Engineer. 

( c) Posts mounted on concrete structure or solid rock shall be mounted in aGC<Jrdonce wt"fh the base 
plate detail "Fence Mounting On Concrete Endwo/fs And Retaint"ng Woll", Sheet 2; or, by embedment 
In accordance with ASTM F561 Subsection 5.5. 

End, pull and corner post assemblies shall be set in concrete as detailed above for all soil conditions other 
than solid rock. Posts within assemblies that ore /oooted on concrete structures or solid rock sha/f be set 
by base plate or by embedment as prescribed under r b J above for llne posts. 

Line and assembly posts set in concrete bases shall be set an additional 3 11 in depth for each I' of fence 
het"ght greater than 61

• 

Note: Tubular Post Illustrated 

12"-tJtr 
CORNER OR ENO POST 

8. Pull posts shall be used at breaks in vertical grades of 15" or more, or at approximately 350' 
centers except that this maxi"mum interval may be reduced by the Engineer on curves where 
the curve Is greater than 3". 

9. Corner posts ore to be installed at off horizontal breaks in fence at 15" or more and as required 
of vertical breaks over 15° as determined by the Engi"neer. 

10. When fence has an t"nstafled top of fabric het"ght less than 61
, knuckled top and bottom selvages 

shall be used unless the plans specifically identify locations for twisted selvage fabrics. 

II. Unless slldlng gates or special gates are called for In the plans, all gates shall be chain /Ink 
swing gates meeting the material requt"remenfs described above as approved by the Engineer. 
Payment shall lnclude the gates, single or double, all necessary hardware for i"nstollotion and any 
additional length and/or size for posts of the openlng. Gates shall be pald for under the contract 
unit price for Fence Gates, EA. 

12.. For constructlon purposes corner post assemblies sha/f consi"st of one corner post, two braces, 
two truss rods. and all necessary flttlngs and hardware as deta!led above. 

End post assemblt"es shall consist of one end post, one brace, one truss rod and all necessary 
fittings and hardware as defaUed above. 

13. All posts, tension wires, chain link fabric, fie wt"res, Class I concrete, and off miscellaneous 
fittings and hardware to be included in the cast for Fencing, LF. 

TYPE 11£ VINYL COATED FABRIC 

AASHTO UIBI Table 4 Redefined As Follows 

Specified Diameter Ui"nirrvm Wei"ght PVC Thickness Range 

U/81 Class A Of Metallic Coated Of Zinc Coating 
f Extruded Or Extruded U/81 Class B 

in. 

0.148 

Core Wire And Bonded Coating J f Bonded Coatlng J 

mm gage '(Jz./ft. g/m2 in. mm in. mm 
0.015 0.38 0.006 0.15 

3.71 9 0.30 92 to to to to 
0.025 0.64 0.010 0.25 

DESIGN NOTE 
This index details fencing that is constructed with chain link 
fabric 61 r nominal J In height and with specific ground clearance. 
For fencing of different height or installation details, the fence 
shall be fully detailed In the Contract plans. 
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1.625 11 

-i0.562" 

~ 
0 

Galv. Wt. Per. Ft.: 2.3-ef# ±5% 
Yeild PSI (Min. J 45,000 

STANDARD WALL 

1.625 11 

_j~" 
Galv. Wt. Per. Ft.: 1.85# ±5% 
Yei/d PSI (Min. J 45,000 

THINWALL 

OPTIONAL •c• UNE POST 

"il Ji l ~ 
0 c 

STEEL ALIJlll/llJll 
Area (Sq. In. J 724 724 
Weight ( l.b./Ft. J 2.72 ±5% (Galv. J 0.91 ±5% 
Surface Area (SF /Ft. J 0.776 0.776 
TensUe Strength ( psl Min. J 80,000 30,000 
Yielding Polnt ( psl Min. J 48,000 25.000 

"""' -1-1 2-2 1-1 2-2 
Moment Of Inertia 0.42B 0.101 0.42B 0.101 
Section Modulus 0.456 0.124 0.456 0.124 
Rad. Of Gyration 0.779 0.373 0.779 0.373 

OPTIONAL Ii"",,. H-BEAll UNE POST 

'!.., 

"' 

-<• 
"' 

~ 

..... 
"' 

":!!' 

Olmenslons Same 
As Adjacent Side 

TOP VIEW 
FOOR ANCHOR OPTION 

R/W Line! 

6 11 Or As Indicated~ j 

In Plans ~ I--

Wire Fabric 

Pn"vote Property 

' 11 I_ 

Post 

FENCE POSITION AT UJCAT/ONS 
WITHOOT FRIJNTNJE ROADS 

!REFER TO DETAIL PLANS FOR FENCE POSITION AT 
LOCATIONS WITH FRONTAGE ROADS J 

fr# Dia. Hole For i• Anchors, 
Nuts And Washers ( 2 Reqd. J ~ 

---©-- c I' Fence And Woll 

NOTES 

Fence To Be Mounted On 
Restraint Side Unless 
Otherwlse Co/fed For In 
Plans r See Notes J 

Attachments to be used only when called for ln the plans. 
Attachments to extend in direction of restraint. Unless otherwise 
called for In plans, direction of restraint w/11 be as follows: 

(a. J Outward on limlted access rlght of way line. 
( b. J Outward on controlled access right of way llne. 
f c. J Outward from utilities and hazardous facilities located 

withln hlghway n"ght of woy. 
( d. J Outward from lateral ditches. outfalls, retentlon baslns. 

canals, borrow areas and similar support facilities. 
( e. J Inward on pedestrian ways. 

The cop-arm shall be deslgned to provide a dn"ve fit over the top 
of posts and to exclude molsture In posts with tubular sectlons. 

BARB WIRE ATTACHMENT 

BASE PLATE AND ANCHOR NOTES: 
I. Base plate ldentlcal for llne, pull, end and corner posts and shall be 

considered an integral part of the respect1"ve posts for basis of payment . 

2. Post to be plumbed by grout shlm under base plate. 

3. Anchors ( Golvanlzed Steel J: 
12 11 Cast In Place, !OJ" Embedment: 

4" 

B" 

I . ~ Steel l If. r ASTM A36 J Galvanized or 
Aluminum l" If. Alloy 6061-T6 

Headed Bolts, U-Bo/fs or Cluster Plates. 
8 11 Adheslve Anchors, 6 11 Min. Embedment. * 

*Adhesive anchors sha/f be headless anchor bolts set In drllled 
holes with an Adhesive Material System In aocordance with 
Specification Sections 416 and 931; drilled holes shall be '" 
larger ln dlameter than the anchor bolt. 

TOP VIEW Expansion Bolts Not Permitted. 
TWO ANCHOR OPTION 

FENCE ID/NT/NG ON aJNCRETE ENDWALL AND RETAINING WAI t S 
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Fence r Nof Included J 
----~ir------~~~~~==~-------" 4" 0 Support Post 

4" 0 Support Post Back Frame f No Fabric J Sc(l,, 40 Steel Pipe Gate Frame 
Sc(l, 40 Steel Pipe !----~=~==~~==~---~~--- 3l Nom. Dlo. -----~~~~-------------~~ 

3i Nom. Dia. Varies 4" OD 
4 11 OD 2 11 Nom. Dia. Plpe 1 See Detail B 9.11 #/Ft. 
u~ ~~oo I ~~ 

4" OD Support Post 

Roller Spacer Bar 

12' Long 3.65 #/Ft. 
(Top & Bottom 1 Truss Rods Welded 

At Upper Corners 
J_ Members J 

~ 
Dia. 

Heavy Duty Rollers 

Barb Wire Arm 
As Requlred 

u_u_--Arm Clomp 

Gate 

2" 0 Pipe 
Sch. 40 • 
li«Nom. Slze <f> 

1.9" OD ~ 
2.72 #/Ft. 
(At Each End & "' 

:fr Points In Overall (Q~_.L _ __, 

Frame} ~ 
Dia. 

i" Dia. Predrilled 
Mounting Hole One End 

#/Bar 

Slot For Rods 

Truss Rods 

Cut Bar To Length 
And Drlll Bottom 
Hole In Field. Regolvonize 
Cut And Drllled Surfaces. 

SIJPPORT POST 
DETAIL 

ROLLER SPACER 
BAR 

Concrete Sholl Be Crowned 
111 Above Natural Ground 
At All Posts. 

FRONT ELEVATION 

11 
l.J 

DETAIL A 

Barb Wire As Required 

Welded Plate With 
Hole For Truss Rod. 
Truss Rod Threaded 
For in Nut. 

3" 0 Latch Post 
Sch. 40 Steel Pipe 
2i~ Nom. Size 
2.ff15" OD 
5.79 #/Ft. 
12' Long 
(To Be Furni"shed 
And Installed W lfh 
Gate J 

Latch & Catch As Required 

GENERAL NOTES 
I. When approved by the Englneer the Contractor may substitute any cantilever s/lde 

gate from the fencing systems on the Qualified Products List. 

Extruded, rolled or formed components that provide equal strength and stability 
may be used In /feu of the plpe components shown1 and. Internal rollers may be 
used in lieu of the external roller units shown. 

Gate Opening Between Posts 

2 11 OD Pipe 
Vertical Member 

Truss Rods 

GA TE OPENING GATE FRAME BACK FRAME 

12' 12'-3" 6' 

16' 16'-3 11 B' 

20' 20'-3 11 10' 

24' 24'-3 11 12' 

IXrn"'KI 
TYPICAL FRAME - 12', 16' & 20' Opening 

IKIXIRI 
TYPICAL FRAME - 24' Openlng 

DETAIL B 

Gate components shall meet or exceed the protective coatings speclfled on Index No. 802. 

2. Steel gate frame shall be fabricated prior to galvanizing, except that truss rods may be 
fobrlcoted followlng frame galvanizing provlded surfaces damaged durlng weldlng ore 
galvanized ln accordance wlfh Section 24 of AASHTO M361 or, fabricated from plpe 
components wlth protective cootlng meeting the requlrements of Index No. 802 that ore 
tolerant of welding (low burn back J, and a protective coating applied fa the weld and 
damaged plpe surfaces that ls equlvolent to the protective cootlng of the fabrlcoted plpe 
stock. 

3. All fabric shall be knuckled top and bottom selvages. 

4. Concrete for bases shall be either Closs I concrete as speclfled ln Sectlon 341 of the Standard 
Specifications or o packaged, dry material meeting the requirements of a concrete under 
ASTM C-3ffl. Materials for Closs I concrete may be proportioned by volume and/or by weight. 

5. Cost of all gate components shall be lncluded In the contract unit price for Slldlng Fence 
Gate r Cantilever J, EA. 
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_P_o_s_t_S~p_a_c_m~g~(_S_e_e_N_o_~_l_J~1-·----------E_q_u_a_l_S_p_a_c_e_s_@_l_O_'_-_O_'_' _M_a_x_._r_P_o_s_t_s_m_a~y_b~~~medmm~afy to meetre~~ed ck~~ces) 

R £ p _Sil End Pos t Assembly ------------~ nd os t ~·~------------------------~ fl_ Lme Post-----~-----... 

Post Cap (Typ.J (J' - 0 " Max. ) Tension Wire 
Hog Rings r2 

Tie tension wire to post with 
No. 9 gage zinc coated tie wire 
<triple wrap required at both 
ends of tie wire) (Typ .J 

Top of Chain Link Fabric 

Tension Bands (5 
required per Tension 

Bar ~ Space Equally ----l=t=iiil'<XX><XXX><><XXXX><xxx·x ;<xx x:x ;<xxx:x: 
If! J'- 3" Maximum 
Center s) (Typ.J 

Hog Rings @ 2 '-0" Centers Tension Wire I 
l==::::::I l===============I 

I 

I 
I 

Traffic Railing Barrier <Type 
varie s, 32" F - Shape shown)~ 

Pipe Clamp 
Connection (Typ. ) 

a 
I 

(£> 

Top of Traffic 
Railing Barrier 

Traffic Roiling 
Barrier (Type 

~ varies, 32" 
~ F - Shop e shown) 

See Detail "A " 

- • , • o -. , . 0 o •• ' -• - o - . - o -. , . • ' Q ' • 1 • - e " • , - · - • · , 

_----:-----~-----~--~.-.~.---.--~ 1..,.,.__.,.,.,. __ ...,.... --.................. ........ ' 
-~:: ~ .. ~-.:;~· .. · -~> .~- :>·.'.~::~ .:~<~ .. --·~> .!-<~ .. ·--;/o .~- .'t>o' ·-·~ \:>:~ .-~- ./.' _·~ \:>:~ .~-<-'.,' ·~ \:>:~ _!.:;0

'
0
,' '. 

~ -~ <"<~> -!.:"~-'.<~> -~ ~ .: ''. '\-~- ~;0-··: ·-~~::_~ .~-./:· -:- i"t>"" .... -_,._...,.-.....,._·_,o'_ ... : _~ _1:> ... -_~_·_,0_·_, ·._:-+ 
' ,0 ' • <> \/, 'J I 

l' - 0 " 

Approach Slob (Flexible Pavement Approach Slob 
Shown, Rigid Pavement Appr oach Slab Similar) 

ELEVATION OF OUTSIDE FACE OF BARRIER 

• - 0 • 

Minimum from free end 
of concr ete rTyp.J <Traffic Railing Barrier Shown, Concrete Parapet Similar (See Note 3)) 

NOTES: 

Br idge Deck (shown) 
or Raised Sidewalk 

I i '-O~[ Minimum from q;_ Expansion TYPICAL SECTION 
Joint (shown) and q;_ Open Joint ON TRAFFIC 
in Barrier or Parapet <Typ.J RAILING BARRIER 

1. A Pull Post Assembly is required at maximum intervals of 500' - 0 ". See Sheet Nos . 3 of 4 or 4 of 4 . 
2 . Broce roils are only required for ver tical fence installa tions on Tra ffic Roiling Barriers . 
3. Provide horizontal rails for vertical fence installa lions on Concrete Par ape ts in lieu of tension wire. 

Locate horizontal rails as shown in the Typical Section for Concrete Parapets at right. 

FENCING NOTES 

FENCE INSTALLATION: 
Install posts plumb (within a tolerance of ± 1!/2 "J. Use shim plates as required to achieve plumb. The required quantity and 
thickness of shim p lates will be determined in the field. Installchoin link fence in accordance with ASTM F 567 as applicable. 

TRAFFIC RAILING BARRIER DETAILS: 
See Superstructure Sheet s for Traffic Roiling Barrier details . 

CONCRETE PARAPET DETAILS: 
See Index No. 820 - Pedestrian/Bicycle Railing for Concrete Parapet details. Provide fencing in lieu of aluminum bullet railing 
as shown on Index No. 820. 

LIMITS OF FENCING: 
Limits of fencing are from begin o f appr oach slab at Begin Bridge to end of approach slab at End Br idge, unless otherwise 
shown in the plans. 

PAYMENT: 
Payment will be mode under Fencing, Type R. Payment includes posts, horizontalond expansion rails, brace roils and bands, CROSS REFERENCE: 

~ 

-!.] 

a 
I 

(Q 

;;, 
I 

"' 
,o 

Post Cap (shown) 
or Loop Cap 

Horizontal 
Rail (Typ .J 

Bridge Deck (shown) 
or Raised Sidewalk 

TYPICAL SECTION 
ON CONCRETE 

PARAPET 

rail ends, combination rail ends, boulevard clamps, chain link fabric, tension wire, ties, hog rings, tension bars and bands, pas t 
and loop caps, pipe clamps, base plates, anchor rods, bol ts, nuts, washers, shim plates, spacer s, neopr ene pods, mis cellaneous 
fence fittings and hardware and all incidental materials and labor required to complete installation of the fence. 

For Tobie of Fence Components, Table of Post Attachmen t Components, View A- A and Detail "A" 
see Sheet No . 2 of 4. 
For Pul/Post Assembly Detail for Traffic Railing Barriers see Sheet No . 3 of 4 . 
For Put/Post Assembly Detail for Concrete Parapets and Detoil "B" see Shee t No. 4 of 4 . 
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TABLE OF CHAIN LINK FENCE COMPONENTS TABLE OF POST ATTACHMENT COMPONENTS 

COMPONENT 
ASTM 

COMPONENT INFORMATION DESIGNATION COMPONENT 
ASTM 

COMPONENT INFORMATION DESIGNATION 
Galvanized Steel Pipe - 3" NPS, Schedule 40 (3.500 11 Outside Diameter, 

Posts F 1083 0.216" Woll Thickness) Pipe Clomps A 36 or w Steel If' 
A 709 Grade 36 

Chain Link Fabric A 392 Zinc Coated Steel - No. 9 gage (coated wire diameter), Closs 2 Coating 
(2" mesh with twisted 

Base Plates A 36 or 74" Steel If' 
A 709 Grode 36 

~ ~ top and knuckled A 491 Aluminum Coated Stee! - No. 9 gage (coated wire diameter} ,-
" " bottom selvage) ·1::: g.. 
' ' F 668 

Polyvinyl Chloride (PVCJ Coated Steel - No. 9 gage Zinc Coated Wire (meta!!ic-coated 
Q D 

QJ CL core wire diameter) "' Specify the color of the polymer coating In the Genera/ Notes 

A 36 or 

Shim Plates 
A 709 Grade 36 or Plate thicknesses as required; Holes in shim 

8 209 Alloy 6061-T6 plates will be 74 11 (j) 
or B 221 Alloy 6063-T5 

"' " ~~ Tie Wires F 626 Zinc Coated Steel Wire - No. 9 gage 
Q ' 

Spacers - lYl 1
1 re_ for al! materials 

CL u 
c 

(min. thickness) x 14 11 (min. width) Steel Bands u a Broce Bands F 626 No. 12 Gage <Beveled or Heavy) ;.;:::u 
~ 

Do 
e'::: § Tension Bars F 626 1!611 (min. thickness) x 74" (min. width) x 5'-10 11 (min. height) Steel Bars 

QC 
Fully threaded Headless Anchor Rods "' % 11 (j) x 6 11 

E .2 Adhesive Anchor Rods F 1554 Grade 36 to~ (no spacer) or %11 (j) x 7Y4" (with spacer) ~ u u lli 

0 § 
GIP Anchor Rods F 1554 Grade 36 

Hex Head Anchor Rods ..., % 11 !/J x 6" (no spacer J 
ci-8 or % 11 (j) x 7!/.t 11 (with spacer J 

Tension Bands F 626 No. 14 Gage (min. thickness) x 74 11 (min. width) Steel Bands 

Miscellaneous Fence 
F 626 

Zinc Coated Steel --- (includes post or loop caps, horizontal and brace rail ends, 
Components combination rail ends, boulevard clamps and all other miscellaneous fittings & hardware) 

Horizontal Roils F 1083 
Galvanized Steel Pipe - 2!/2 11 NPS, Schedule 40 (2.875 11 Outside Diameter, 
0.203 11 Wall Thickness) 

Expansion Rails 
Galvanized Steel Pipe - 2 11 NPS, Schedule 40 (2.375 11 Outside Diameter, 

F 1083 
2~ 0.154 11 Wal! Thickness) 

" " c Q 
Bolts A 307 Y4 !/J x 4Y4 11 Hex Head Bolts for Expansion Rail Connections u D 

c c 
0 Q 
u CL 

Nuts A 563 Hex Nuts for Expansion Rail Connections 

" c Fully threaded Headless Anchor Rods -- 0 Adhesive Anchor Rods F 1554 Grade 36 0 ·-
Q l; Ya" !/J x 143/," 

0 

" c ~ c CIP Anchor Rods F 1554 Grade 36 Hex Head Anchor Rods "" Ya/I (j) x 14!/2 11 
Q 0 

Q] u 

Bolts A 307 
Ya 11 (j) x 4 74 11 Hex Head Bolts for Pipe Clamp 
Connections to Posts 

Nuts A 563 
Hex Nuts for Pipe Clamp and Bose Plate 
Connections 

Washers F 436 
Flat Washers for Pipe Clamp and Base Plate 
Connections 

Neoprene Pads - In accordance with Specification Section 932 
Washers F 436 Flat Washers for Expansion Rail Connections 

"' 
Type II (Zinc Coated Steel Wire) - No. 7 gage, Class 4 Coating 

% U) 
Tension Wire A 824 & A 817 

Q c Type I (Aluminum Coated Steel Wire) - No. 7 gage 
Q: -~ 
u c 

Hog Rings F 626 Zinc Coated Steel Wire - No. 12 :.;:::: ts gage 
6 Cb 
c':: Brace Rails F 1083 

Galvanized Steel Pipe - lf/4 11 NPS, Schedule 40 U.660 11 Outside Diameter, 
0.140" Woll Thickness! 

LEGEND: NPS = Nominal Pipe Size Traffic Railing Barrier 
POST ATTACHMENT NOTES 

Pipe Clomp Connection 
(see Detail on Sheet No. 
3 of 4! (Typ.J 

Traffic Railing Barrier 
ANCHOR ROOS, NUTS ANO WASHERS• 

VIEW A-A 

%" rfJ Anchors 
(Adhesive-Bonded 
Anchors shown, GIP 
Anchor Rods similar J ~ 

[========-==== 

9f/2 11 x 3 11 x 1/s 11 Thick 
Neoprene Pad 

I ,, ,, ,, ,, 

Post 

%" !/J Bolt 

Pipe Clomp 

lY4 11 ff_ Spacer must be manufactured 
from an incompressible material 
(i.e., steel or aluminum) 

DETAIL "A" 

After the nuts have been tightened, distort the Anchor Rod threads to prevent 
removal of the nuts. Coat distorted threads and exposed trimmed ends of anchors 
with a galvanizing compound in accordance with Specification Section 971. 

COATINGS• 
Hot-dip galvanize all Nuts, Washers, Bolts, GIP Anchor Rods, Adhesive Anchors 
and Fence Framework (Posts, Internal Sleeves, Shim Plates, Bose Plates, Pipe 
Clomps and Spacers) in accordance with Specification Section 962. Hot-dip 
galvanize Fence Framework ofter fabrication. 

ADHESIVE -BONDED ANCHORS ANO DOWELS• 
Adhesive Bonding Material Systems for Anchors and Dowels will comply with 
Specification Section 937 and be installed in accordance with Specification 
Section 416. Cutting of reinforcing steel is permitted for drilled hole 
installation. 

WELOING• 
All welding will be in accordance with the American Welding Society Structural 
Welding Code (Stee!J ANSI/AWS 01.1 (current edition). Weld metal will be E60XX 
or E70XX. Nondestructive testing of welds is not required. 

CROSS REFERENCE• 
For location of View A-A and Detail 11A 11 see Sheet No. 1 of 4. 
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1~ 
Pull Post Assembly (required at maximum intervals of 500' - 0"J 

~1 f[_ Line 
Post~ ' 

~ 
Hog Rings ff! 

2'- 0" Centers 

f£ Pull Post f[_ Line Post~ ' 

~ 
Post Cap 
(Typ .J 

T ensian Wire 

Tension 
Wire 

Hog Rings © 2' - 0" Centers 

~Traffic Roiling Barrier (Type 
Tie tension wire to post with No . 9 
gage zinc coated tie wire (triple wrap 
r equired a t bo th ends of tie wire ) <Typ.J 

Q •• ' _ . - • - . '_ . 

Bridge Deck (shown) 
or Raised Sidewalk 

Pipe Clamp 

r; 
' ' I I 

varies, 32" F - Shape shown)~ 

' " • ' • • •• ' _• • o - . " • .• • " • • ' _• • " ' • , P_ • - O - , ,f>_ . - a - , ,"'.. • • • "• ,°'_• tr •• , P_. 

c \/. - ~ ',o' , ~: ~. - ~ ' ,o' , ~ ~ ~- ~ · ,0

1 

• ~ ~ \7. ~ ' ,o' , •_ ~ \)_ • ~ ' 10' < ~ t>." ~ ' ,0

1 < ~ \:>, - ~ '.0
1 

, "~ '1. - ~ ',0

1 

, < \7. · ~ • 10

1 

, • ~ ~- • ~ • .o' . • ~ \:>, • 

PULL POST ASSEMBLY DETAIL FOR TRAFFIC RAILING BARRIERS 

Traffic Roiling Barrier 

!;4" !f. Pipe 
Clamp 

: ~·o----~~~~~---:r--+-------

2 ~ % " !/J C!P Anchor Rods or 
Adhesive-Bonded Anchors (shown) 
set in drilled holes with Heavy 

: 
' ' : 
' I 
: 
' I 

JYz'; 3!;4,, 

Hex Nu ts and Washers 

93/z" x 3" x Ys" Thick 
Neoprene Pod 

JYz" 

Bulge Chain Link Fa bric 
to allow for joint movement 

NOTES: 
1. For treatment at bridge ends, see Sheet No . 1 of 4 . 
2 . The 3 ' - 0" dimension shown is f or expansion join t 

openings 9" or less. If the expansion join t opening 
exceeds 9", increase this dimension by the difference 
between the expansion joint opening and 9". 

Bridge Deck (shown) 
or Raised Side walk 

Expansion Joint Opening 

1'- 6" 1'- 6" 

EXPANSION ASSEMBLY DETAIL 
(Required only at expansion joint locations 

where tota!movement exceeds 6") 

Outside Edges of Post 

' - - - -----{- -
' 

I 
4" 1!;4 "1%" 

74" !/J Holes for 
%" I/! Anchors 
(Typ. ) 

1%" !f. Spacer 

I 
1% '" 6% " 

I 

9% " 

SPACER DETAIL 

I 
j 1!/21! 
I 

;Y4 " !/J Holes for 
%" !/J Anchors 
(Typ.J 

PIPE CLAMP CONNECTION DETAIL 
(Connection without spacer shown, 

Connection with spacer similar) 

PIPE CLAMP DETAIL (Must be m anufactured from 
an incompressible material 

(i.e. , steel or aluminum)) 
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I· f[ Line 

Post --z_j 
Pull Post Assembly (required at maximum intervals of 500' - 0 " ) ·I 

Post Cap (shown) 
or Loop Cap (Typ .J 

Ties © 2 '- 0" Centers 

Horizon lo/ Rat! 

f[ Put/Post~ 

~Concrete Parapet~ 

f[ Line Past --z_j 
Tension Bar (one 
each side of pull 
post) ffyp . ) 

Horizontal Roil 

Ties 12 2' - 0 " Centers 

Raif Ends with Brace Bands (shown) 
or Combination Roil Ends with Brace 
Bonds or Boulevards Clomps (Typ.J 

1 

==:!. 3 '- 0" + Expansion Joint Opening 

: 
: (See Note 2) 

f[ Pul/Post----'----- ' 

Expansion I 
Roils _ _.__---.._ 

.. 
0 'V_ ' ,o 

Bulge Chain Link 
Fabric to allow 
for joint movement 

NOTES: 
1. For trea tment at bridge ends, see Sheet No . 1 of 4. 
2 . The 3'-0" dimension shown is for expansion joint 

openings 9 " or less . If the expansion joint opening 
exceeds 9", increase this dimension by the difference 
between the expansion joint opening and 9". 

3 . This Dimension is the expansion join t opening plus 
1;4 ". Expansion rails are required at expansion joint 
locations where the total movement exceeds 1", but 
is fess than or equal to 6". Expansion rails ore port 
of expansion assemblies when the to ta/ movement 
exceeds 6". Install expansion roils midway between 
the fence pos ts spanning the expansion join t. 

4. Install nuts for expansion r ails finger-tight. Nu t s will 
fully engage bolts with a minimum of one bolt thread 
extending beyond the nuts. Distort the first thread 
on the outside of the nut to prevent loosening. 

Bridge Deck (shown) 
or Raised Sidewalk 

Expansion Join t Opening 

Bose Pla te 

Concre te Parape t 

2 ~ Ya 11 I/! CIP Anchor 
Rods or Adhesive - Bonded 
Anchors (shown) set in 
drilled holes with Heavy 
Hex Nuts and Washers 

PULL POST ASSEMBLY DETAIL FOR CONCRETE PARAPETS 

Pos t 

DETAIL 11B11 

6" x 8" x YB " Thick 
Neoprene Pad 

1" I/! Holes for Ya" I/! 
Anchors <Typ.J 

14" if_ Base Plate _ __L ___ 

8" 

BASE PLATE DETAIL 

Post 

1'-6 " 

EXPANSION ASSEMBLY DETAIL 
(Required only at expansion joint locations 

where total movement exceeds 6") 

CROSS REFERENCE: 
For lo cation of Detail "8" see Sheet No. 1 of 4 . 

Vories 

Var ies (See Note 3) 

9" 9" 

5" 4" 

- -- -- -- ~--~-~-~-:.~-~--::-_-:_~_-:_-::-_ 

I 

I 

. ..... . . }.;..·"'-·;;..;o:.;:"'-·"-":.;:~;;..;o: · 

Horizontal Roil 

EXPANSION RAIL DETAIL 
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_P_o_s_t_Sp_a_c_1n~g_(_S_e_e_N_o_t_e_~_J_)~,-------------E_q_u_a_f _S_p_a_c_e_s_@_J_O_'-_O_"_M_a_x_._<_P_o_s_t_s_m_a~y_b~~,s_h_1_f_te_d_m_m_i_m_a_H~y_t_a_m_e_e_t_r_e_q_u_~_e_d_c_le_a_r_a_n_c_e_s_J _______________ __._ 

[End Post~ ~1~~--------E_n_d_P_o_s_t _A_s_s_e_m_b_ly _________ __ 

5°45'00" 

Raif Ends wi th Brace Bands (shown} 
or Combination Raif Ends with Brace 
Bands or Boulevar ds Cf amps ( T yp. ) 

Post Cap (sho wn) 
or Loop Cap (Typ.J Tension Bar Horizon ta/ Rails 

[ Line Post----------~~ 

Expansion Rails when required (Typ.J 
(See Oetailon Sheet No. 2 of3) 

( 3 " ± along inside postJ 

Post Cop (shown) 
or Loop Cap 

Outs ide 

Tension Bands (5 
required per Tension 
Bar ~ Space Equally 
© 1'- 3" Maximum 
Centers) (Typ.J ---=-

I 

' 

Concrete Parapet~ 
I 
I 

l==::;::::::;:::=:::::::::=:::=::::::::=:::;:::::::;~-.. "'"'T,""~1 ........... ...+--....-.....----.... ......... ---..r 
. ~ ' o' • ' '\:." · • · o' o ' \;l' - ' D, o \;> • • ' c' 4 ' \;> • 

0 

• ¢' • I 'O ' 
1
0

1 

, G. ~ \7. · ~ • ,a· , ~: 

a 
_I 
a 

0 ? 
~ .. -:~·.-' -.~: : ~ :v :~.-.:·-.-~: :.0 :~,; _-; · ~- <v:~_·:· :~. >v.:<'._ 1_. _______ ....,...,.. __ ...._ .... 
____________ ...._ __ __,.....,._.._ ...... .,,. -

0 
.' '.. :'·

0 

v 1 Bridge Deck (shown) 

Approach Slab <Flexible Pavemen t Approach Slab or Raised Sidewalk----
Shown, Rigid Pavemen t Approach Slab Similar) 

Minimum from free end 

o f concrete (Ty p.J ELEVATION OF OUTSIDE FACE OF BARRIER 
NOTES: 

1. A Pull Post Assembly is required at m aximum in ter vals of 500 '-0". See Sheet No . 2 of 3. 

FENCING NOTES 

FENCE APPLICATION: 
This bridge fence can only be use d on sidewalk installations separated from traffic by a traffic railing barrier . 

FENCE INSTALLATION: 
Install posts plumb (within a tolerance of ± Jl;j "). Use shim plates as r equire d to achieve plumb. The required quanti ty 
and thickness of shim plates will be determined in the fie ld. Ins tall chain link f ence in accor dance with ASTM F 56 7 as 
applicable. 

CONCRETE PARAPET DE TAILS : 
See Index No . 820 - Pedestrian/Bicycle Railing f or Concre te Parapet details. Provide fencing in lieu of aluminum buffe t 
r oiling as shown on Index No . 820. 

LIMITS OF FENCING: 
Limits of fencing are from begin of appro ach slob at Begin Bridge to end of approach slab at End Bridge, unless other wise 
shown in the plans. 

PAYMENT: 

Minimum from [ Expansion 

Joint (sho wn) and [ Open Joint 
in Bar rier or Parapet <Typ.J 

CROSS REFERENCE: 

Horizontal 
Rail (Typ .J 

Top o f 
Concrete 
Parapet 

See 
Detail "A" 

Concrete 
Parapet 

TYPICAL SECTION 

4" 

45° 00'00" ~ 
( 1'- 111h" ± along 
inside post) 

[ Post & Concrete 
Parapet 

Payment will be made under Fencing, Type R. Payment includes posts, horizontal and expansion r ails, brace bands, roil ends, 
combination r ail ends, boulevard clomps, chain link f abric, ties, tension bars and bands, pos t and loop cops, base plates, 
anchor rods, bolts, nuts, washers, shim plates, neoprene pads, miscellaneous fence fittings and hardware and all incidental 
materials and labor required to complete installation of the fence. 

For Table of Fence Components and Pull Post Assembly Detail see Sheet No . 2 o f 3. 
For Table of Post Attachment Components and De tail "A" see Sheet No. 3 o f 3. 
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([_ Line !
4 

Pos t ----zj 

PullPost Assembly (required at maximum intervals of 500'- 0") 

Pos t Cap 
<Typ.J 

([_ Pul!Post ~ 

~Concrete Parapet~ 

Tension Bar (one 
each side of pull 
postJ 

Horizon ta! Rails 

~1 
([_ Line Pas t---zJ 

D I ' a I ' Q 1 I •
1 

',O. • : :~.~ ~·.o~,<~~-~ ?_ · ,o_, ~~ ~-~ ~- ·<::~~- ~ ~ ·<~' : :~.~ ~ ',0
1

1 <~?-~ ~- ' ,0
1

, 1 : ~~-~ ~- ',0 ... 4_ :~.~ ~ ',~; <: ~.~ ?_ · o ~ 0 ~.0 ~- ',0
1 

· :~~-~ ~- ·,o' , · ~~·~ ~ 1 10' <~t)-~ ~-·· 

~i 1
4 

3 '- 0" + Expansion Joint Opening 

([_ Pul/ Posl ~ <See Note 4) 

Expansion Roils , Bulge Chain Link Fabric 
to allow for join t movement 

I I. I • • 

, 0 L : Q ?• 0 'V I 0 ' : 0 ?• 0 ~ • ,0 ' : o i· o q ' ,o 

NO TES: 
1. This Dimension is the expansion joint opening plus %". 

Expansion rails are required at expansion j oint locations 
where the to t al movement exceeds 1", but is less than 
or equal to 6". Expansion rails ore part of expansion 
assemblies when the total movement exceeds 6''. 
Install expansion roils midway between the fence 
pas ts spanning the expansion joint. 

2 . Install nuts for expansi on roils finger -tight. Nuts will 
fully engage bol ts with o minimum of one bol l thread 
extending beyond the nuts . Distort the f irst thread on 
the outside of the nut to pre vent loosening. 

3 . For treatment at bridge ends, see Sheet No. 1 of 3 . 
4 . The 3'-0" dimensi on shown is for expansion joint 

openings 9" or less. If the expansion joint opening 
exceeds 9 ' ', increase this dimension by the diff erence 
between the expansion join t opening and 9". 

PULL POST ASSEMBLY DETAIL 
Bridge Deck (shown) 
or Raised Sidewalk 

Expansion Joint Opening 

COMPONENT 
ASTM 

DESIGNATION 
Pos ts F 1083 

Horizontal Rails F 1083 

Expansion Rails F 1083 

Bolts A 307 

Nuts A 563 

Washers F 436 

Chain Link Fabric A 392 

(2 " mesh with twisted 
A 491 top and knuckled 

bottom sel vage) 
F 668 

Tie Wires F 626 

Brace Bands F 626 

Tension Bars F 626 

Tension Bands F 626 

Miscellaneous Fence 
F 626 Components 

LEGEND: NPS Nominal Pipe Size 

TABLE OF CHAIN LINK FENCE COMPONENTS 

COMPONENT INFORMATION 

Galvanized Steel Pipe - 3!/;>" NPS, Schedule 40 (4 .000" Outside Diameter, 0.226 " Wall Thic kness) 

Galvanized Steel Pipe - 3 " NPS, Schedule 40 (3.500" Outside Diameter, 0 .216" Wall Thickness) 

Gal vanized Steel Pipe - 2!/:>" NPS, Schedule 40 (2.875" Out side Diameter, 0.203 11 Woll Thickness) 

% " !/! x 4%" Hex Head Bolts for Expansion Rail Connecti ons 

Hex Nuts for Expansion Rail Connections 

Flot Washers for Expansion Rail Conneclions 

Zinc Coated Steel - No. 9 gage (coated wire diameter), Class 2 Coating 

Aluminum Coated Steel - No. 9 gage (coated wire diameter) 

Polyvinyl Chloride (PVCJ Coated Steel - No. 9 gage Zinc Coated Wire (metallic -coated core wire 
diameter) ~ Specify the color of the polymer coating in the General Notes 

Zinc Coated Steel Wire - No. 9 gage 

No . 12 Gage (min. thickness) x f4 " (min. width) Steel Bands (Beveled or Heavy) 

?{5" (min. thickness) x f4" (min. width) x Variable Heigh t Steel Bars ~ 
Heigh t = Post Length along inside Post - 2 11 max. 

No . 14 Gage (min. thickness) x J4" <width) Steel Bonds 

Zinc Coated Steel ~ (includes post or loop caps, horizontal and brace rail ends, combination ra il 
ends, boulevard clamps and all other miscellaneous fittings and hardware) 

l '- 6 " 1' - 6" 

EXPANSION ASSEMBLY DETAIL 
(Required only at expansion joint locations 

where to ta/ movement exceeds 6 11
) 

Vories 

9" 
Varies (See Note 1) 

9 " 

5 " 4" 

-- - - - - - -- -- -- - - - -- -- -- -
I 

I 

---- ---_ }..:: =--=--==--=:.:.--=--=:-

Horiz ontal Roil 

EXPANSION RAIL DETAIL 
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COMPONENT 

Bose Plates 

Shim Plates 

Adhesive Anchor Rods 

CJP Anchor Rods 

Nuts 

Washers 

Neoprene Pads 

TABLE OF POST ATTACHMENT COMPONENTS 
ASTM 

DESIGNATION 
A 36 or 

A 709 Grode 36 

A 36 or 
A 709 Grade 36 or 

B 209 Alloy 6061-T6 
or B 221 A!foy 6063-T5 

F 1554 Grade 36 

F 1554 Grade 36 

A 563 

F 436 

-

COMPONENT INFORMATION 

t4 Steel If 

Plate thicknesses as required, Holes in shim 
plates will be 14" (/) 

Fully threaded Headless Anchor Rods ~ Ya 11 rjJ 

Hex Head Anchor Rods "' /a" rjJ x 14!/2 11 

Hex Nuts for Bose Plate Connections 

Flot Washers for Base Plate Connections 

In accordance with Specification Section 932 

1£ Post/ I 

Base Plate I 
~~~ 

Post 

x 14Yz" 

6 11 x 9 11 x %11 Thick 
Neoprene Pad 

Concrete Parapet-,____, 

2 - Ya" rJJ CIP Anchor 
Rods or Adhesive-Bonded 
Anchors (shown) set in 
drilled holes with Heavy 
Hex Nuts and Washers 

DETAIL "A" 

POST ATTACHMENT NOTES 

ANCHOR ROOS, NUTS AND WASHERS• 
After the nuts have been tightened, distort the Anchor Rod threads to prevent removo! of the nuts. Coot distorted threads and 
exposed trimmed ends of anchors with a ga!vanizing compound in accordance with Specification Section 971. 

COATINGS• 
Hot-dip ga!vanize al/Nuts, Washers, Bolts, CJP Anchor Rods, Adhesive Anchors and Fence Framework (Posts, Jnterna!S!eeves, Shim 
P!ates and Base Plates) in accordance with Specification Section 962. Hot-dip galvanize Fence Framework after fabrication. 

ADHESIVE -BONDED ANCHORS AND DOWELS• 
Adhesive Bonding Materia! Systems for Anchors and Dowe!s wi!! comp!y with Specification Section 937 and be installed in accordance 
with Specification Section 416. Cutting of reinforcing steel is permitted for drifted hole installation. 

WELDING• 
Al/welding will be in accordance with the American Welding Society Structural Welding Code (Steel) ANSI/AWS 01.1 (current edition). 
Weld metal will be £6DXX or £70XX. Nondestructive testing of welds is not required. 

1" rJJ Holes for Ya" rJJ 
Anchors (Typ.J 

f4 11 re_ Base Plate---+-~ 

9" 

BASE PLATE DETAIL 

CROSS REFERENCE• 
For location of Detail 11A 11 see Sheet No. 1 of 3. 

_ _,_Post 
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Past Spacing I• 
(See Note J) 

f[_ End Post~~ 

T ensian Bands 
(Space Equally 
@ J'- 3" Maximum 
Centers) <Typ.J 

Equal Spaces ({) 10'-0" Max. (Posts 

End Post Assembly 

Top of Chain Link F obric 

Horizontal Roil 

Rail Ends with Brace Bands (shown) 
or Combination Rail Ends with Brace 
Bands or Boulevards Clamps <Typ.J 

to meet required clearances) 

Horizon ta! Rails 

f[_ Line Post ---- - --- --

Ties © 2'- 0" 

Expansion Rails when 
required <Typ .J (See 1 

Detail on Sheet No . 
2 of 4J 

Concrete Parapet~ 

"!-

0 

C'-J 

2 
Cl 

< 
\lJ 
\lJ 

V) 
'-
0 

~ 
lr) 
I -

Cl) 

Outside Edge of Post 

Horizon ta/ Rails ~ 4 E qua/ 
Spaces along curved 
portion of Hoop Post <Typ .J 

f[_ Internal Sleeve for connection 
of Tangent Past (Past A or 
Post CJ to Hoop Post (Post BJ 

C::J 

-.".'. 
Cl 

< 
\lJ 
\lJ 

V) 
'---.. 

r---.. 
I 

c:c 
I 

:;-:; 
~ 
\lJ 

--.J 
..... 
~ 
\lJ 

~ 
D 

h 

C) 

_I 

Top of Traffic 
Railing Barrier 

Tension 

Traffic Railing 
Barrier <Type 

-~ varies, 32" F 
~ Shape sha wnJ 

See Detoil"A" 

L • D • L - 0 • . • <> • o • " 0 • • \ • 0 ' o ' O • I " o • • .. O I,• 

~ :: ~ .~-: :'_.· - ·~ :: ~ .~<~ .. · -·~ > .~ <:' -·~:: ~ .. ~-<-': ' -·~ > .~ ::' ·~ > .:g:",o".' ·~ > .~-<-'.,' -'.~:: ~ .-v-: /: _· 

. -. 
~ ' ,o' , • ~ ~· ~ ~ ' .o , • 

9 - • • 

o .~<~ .. -~~> .. ~<--.. ·~~> .-~- <-'.-' _'.~ >.-"-.:_. -·~:<~<~ .. --'. \>. 17 • ." • 

J' - 0" 1 Minimum from free end 

of concre te (Typ.J 

NOTES: 

.• • 
0
':: ~ :'- ~ ~ 1' 1' Bndge Deck 

Approach Slab (F/ex1ble Pavement Approach Slab 
Shawn, Rigid Pavement Approach Slab Similar) ~' ~ UJ'-0" Mimmum from [ 

Expansion Joint (shown) 

ELEVATION AT INSIDE FACE OF CONCRETE PARAPET and [ Open Joint in Bar rier 
or Parapet (Typ.J 

"o V , ,o '~ 

Gutter Line 

Internal Sleeve 
<See Detail "E"J 

Pas t B 

End Tangen t Past A or C/ 
Begin Hoop Post B <Typ.J 

Post A 

Clear Width 5'- 0" <Min.J 

Top of 
Concrete 
Parapet 

See 
"l Detail "B " 
_I 

C'-J Concrete 
Parapet 

. ·. 

Inside Face of 
Concrete Parape t 

Sidewalk ~ 5 ' - 5" <See Note 4J 931" 

7'-7%" (See Note 3 J 

Past C 

4" 

Horizontal 
Rail 

f[_ Post & 
Concrete 
P arapet 

Coping 

1. A Pull Post Assembly is r equired at maximum in tervals of 500'- 0 ". See Sheet No . 3 of 4 . 
2 . Dimension is measured along Inside Face of Concrete Par apet. TYPICAL SECTION 

FENCING NOTES 

FENCE INSTALLATION: 

3 . Dimension shown is for 32" F - Shape Traffic Railing Barriers as sho wn in Index Na. 420. 
Adjust as required for other Traffic Railing Barriers and sidewalk widths. 

4 . For sidewalk clear widths greater than 5'- 0", increase the radius and height of the cur ved 
portion of the Hoop Post at the r ate of 6" far every one foot increase in sidewalk width . 

Install posts plumb (within a tolerance of ± 131 "J . Use shim p lates as required to achieve plumb. The required quantity 
and thickness of shim pla t es will be determined in the field. Ins t all chain link fence in accordance with ASTM F 56 7 as 
applicable. 

TRAFFIC RAILING BARRIER DE TAILS: 
See Supers tructure Sheets for Traffic Roiling Barrier detmls . 

CONCRETE PARAPET DETAILS: 
See Index No. 820 - Pedestr ian/Bicycle Railing fo r Concrete Parapet details. Provide fencing in lieu of aluminum bulle t 
railing as shown on Index No . 820. 

LIMITS OF FENCING: 
Limits of fencing are from begin of approach slab at Begin Bridge to end of approach slab at End Bridge, unless otherwise 
shown in the plans. 

PAYMEN T: 
CROSS REFERENCE: Payment will be made under Fencing, Type R. Payment includes pasts, horizontal and expansion rails, brace bands, rail ends, 

combina tion rail ends, boufe vard clamps, chain fink fab r ic, tension wire, ties, hog rings, tension bars and bands, pipe clamps, 
base pla t es, anchor rods, bolt s, nut s, washers, shim plates, sp acers, neoprene pads, miscellaneous fence fit t ings and 
hardware and all incidental materials and labor required to c omplete ins tallation of the fence. 

Far Table of Fence Componen ts and Table of Past Attachment Componen ts see Sheet Na. 2. 
Far Pul/Past Assembly Detail, Vi ew A- A and Detrnl "A" see Sheet No. 3. 
Far Detail "B" and "£" see Sheet No. 4 . 
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TABLE OF CHAIN LINK FENCE COMPONENTS 

COMPONENT 

Posts 

Horizon ta! Rails and 
Internal Sleeves 

Expansion Rails 

Chain Link Fabric 

ASTM 
DESIGNATION 

F 1083 

F 1083 

F 1083 

A 392 

(2" mesh with knuckled A 491 
bottom selvages) 

F 668 

COMPONENT INFORMATION 

Galvanized Steel Pipe - 3" NPS, Schedule 40 ( 3. 500 11 Outside Diameter, 
0.216 11 Wall Thickness) 
Galvanized Steel Pipe - 2!/2 11 NPS, Schedule 40 (2.875 11 Outside Diameter, 

0.203" Wal! Thickness) 
Galvanized Steel Pipe - 2" NPS, Schedule 40 (2.375" Outside Diameter, 
0.154" Woll Thickness) 

Zinc Coated Steel- No. 9 gage (coated wire diameter), Closs 2 Coating 

Aluminum Coated Steel- No. 9 gage (coated wire diameter) 

Po!yviny! Chloride <PVCJ Coated Steel - No. 9 gage Zinc Coated Wire (metallic-coated 
core wire diameter)"" Specify the color of the polymer coating in the Genera/Notes 

Type II <Zinc Coated Steel Wire) - No. 7 gage, Closs 4 Coating 
Tension Wire A 824 & A 817 ,_ ____________________________________ ___, 

Tie Wires 

Hog Rings 

Brace Bands 

Tension Bars 

Tension Bonds 

Miscellaneous Fence 
Components 

Bolts 

Nuts 

Washers 

F 626 

F 626 

F 626 

F 626 

F 626 

F 626 

A 307 

A 563 

F 436 

Type I <Aluminum Coated Steel Wire) - No. 7 gage 

Zinc Coated Steel Wire - No. 9 gage 

Zinc Coated Steel Wire - No. 12 gage 

No. 12 Gage (min. thickness) x 74 11 (min. width) Steel Bands (Beveled or Heavy) 

JfG" (min. thickness) x 74 11 (min. width) x Variable Height Steel Bars ~ 
Height = Tangent or Hoop Length - Barrier or Parapet Height - 2 11 max. 

No. 14 Gage (min. thickness) x 74" (min. width) Steel Bands 

Zinc Coated Steel ~ (includes horizontal rail ends, combination rail ends, boulevard 
clomps and all other miscellaneous fittings and hardware) 

%11 (/J x 41/4 11 Hex Head Bolts for Internal Sleeve connections 
1/4 11 r/J x 41/4 11 Hex Head Bolts for Expansion Roi/connections 

Hex Nuts for Internal Sleeve and Expansion Rail connections 

Flat Washers for Internal Sleeve and Expansion Rail connections 

LEGEND.- NPS = Nominal Pipe Size 

NOTES' 

I Varies 

v6ries (See Note lJ~ 
9" 

5" 

9" 

4" 

, and Wosher (See Note 2) 

1

I r f/4" !/! Bolt with Hex Nut 

I 

nJ:===:~~~:===>-<"~~±~.~=J.7~:~7"'.l 

~-- T -------~r:')_ 

\_Horizontal Roil~ (____Expansion Rail 

EXPANSION RAIL DETAIL 

1. This Dimension is the expansion joint opening plus 1/4 11
• Expansion roils are 

required at expansion joint locations where the total movement exceeds 111
, but 

is less than or equal to 6 11 Expansion rails are part of expansion assemblies 
when the total movement exceeds 6 11

• Install expansion rails midway between the 
fence posts spanning the expansion joint. 

2. Insto!!nuts for expansion rails finger-tight. Nuts willfully engage bolts with a 
minimum of one bolt thread extending beyond the nuts. Distort the first thread 
on the outside of the nut to prevent loosening. 

TABLE OF POST ATTACHMENT COMPONENTS 

COMPONENT 
ASTM 

COMPONENT INFORMATION DESIGNATION 

Pipe Clamps 

Base Plates 

Shim P!ates 

Spacers 

QC 
E.2 Adhesive Anchor Rods c~ 
~ c 
u " 

A 36 or 
A 709 Grade 36 

A 36 or 
A 709 Grade 36 

A 36 or 
A 709 Grade 36 or 

B 209 Alloy 6061-T6 
or B 221 Alloy 6063-T5 

-

F 1554 Grade 36 

1/i Steel If 

14 Steel If 

Plate thicknesses as required; Holes in shim 
plates will be 74 11 !/J 

11/4 11 if. for all materials 

Fully threaded Headless Anchor Rods ..,_ %11 !/J x 6 11 

(no spacer) or %11 !/J x 71/4 11 (with spacer) 

" ~ GIP Anchor Rods F 1554 ct-8 Grade 36 
Hex Head Anchor Rods ..,_ %11 !/J x 6 11 (no spacer) 
or % 11 !/J x 71/4 11 {with spacer) 

" c ~ 0 
Adhesive Anchor Rods F 1554 o·-

Ql; 
Grade 36 Fully threaded Headless Anchor Rods ..,_ 

Ye" !/! x 14!/," 

" " c ~ c GIP Anchor Rods F 1554 Grade 36 D o Hex Head Anchor Rods ..,_ Ya 11 !/J x 140: 11 

ll:JU 

Bolts 

Nuts 

Washers 

Neoprene Pads 

A 307 

A 563 

F 436 

-

POST ATTACHMENT NOTES 

ANCHOR RODS. NUTS AND WASHERS' 

Ya" !/J x 474 11 Hex Head Bolts for Pipe Clamp 
Connections to Posts 

Hex Nuts for Pipe Clomp and Base Plate 
Connections 
Flat Washers for Pipe Clamp and Base Plate 
Connections 

In accordance with Specification Section 932 

After the nuts have been tightened, distort the Anchor Rod threads to prevent 
removal of the nuts. Coat distorted threads and exposed trimmed ends of anchors 
with a galvanizing compound in accordance with Specification Section 971. 

COATINGS' 
Hot-dip galvanize a!! Nuts, Washers, Bolts, CIP Anchor Rods, Adhesive Anchors 
and Fence Framework (Posts, Internal Sleeves, Shim Plates, Base Plates, Pipe 
Clamps and Spacers) in accordance with Specification Section 962. Hot-dip 
galvanize Fence Framework after fabrication. 

ADHESIVE-BONDED ANCHORS AND DOWELS' 
Adhesive Bonding Material Systems for Anchors and Dowels will comply with 
Specification Section 937 and be installed in accordance with Specification 
Section 416. Cutting of reinforcing steel is permitted for drilled hole 
installation. 

WELDING' 
All welding will be in accordance with the American Welding Society Structural 
Welding Code (Steel) ANSI/AWS 01.1 (current edition). Weld metalwi!!be E60XX 
or E70XX. Nondestructive testing of welds is not required. 
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![_Line Post~ 

Pull Post Assem bly (required at maximum intervals of 500 1- 0 11
) 

Ties IIl 2'-0" 
Centers <Typ.J 

I[_ Pul!Post / 
1 

Horizontal Rails '---1 

Tension Wire 

~ Traff ic ROiling Barrier <Type 
varies, 32" F -Shope shown)~ 

Tension Bar (on each 
side of pull pos t) <Typ.J 

Hog Rings @ 2 '- 0" Centers 

![_Line Post~ 

Ti e tension wire to post with No . 9 
gage zinc coated tie wire <triple wrap 
required at both ends of tie wire) <Typ.J 

![_ Pul/ Post ---+------1 

Expansion ROifs 
Bulge Chain Link Fa bric 
to a/low fo r j oint movement 

NOTES: 

1. For treatment at bridge ends, see 
Sheet No. 1 of 4 . 

2. The 3'- 0 " dimension shown is for expansion 
joint openings 9 " or less. If the expansion 
joint opening exceeds 9", in crease this 
dimension by the difference between the 
expansion Joint opening and 9 ". 

llRS00?'.X>''.%0;L _ Rail Ends with Brace Bands (shown) or 
Combination ROif Ends with Brace Bands 
or Boulevards Clamps (Typ .J 

ll ' • •• - . • - . -. .. • ~ L • L • D • D • O \ • O • I) 'o • O • 0 • o 'P_ O • t • o 'f>- O • D 

Pipe Clamp Connection 
<see Detail) <Typ.J 

Post --+------

VIEW A-A 

~ ' ,o' , ~ ~ \), - 'V ' .c ~ \)_ ~ '.01 
, < \:'. ~ ' ,o' , : ~ i)

0 
• ~ ' ,o' , • ~ \:1, ~ '_o' , • ~ 'V. - •V" • o' , a~ t>. · ~ "o 

Bridge Deck 

PULL POST ASSEMBLY DETAIL J'- 6 11 J'- 6 11 

(Traffic Railing Barrier Shown, Concrete Parapet Similar) 
Expansion Joint Opening 

Traffic Railing Barrier EXPANSION ASSEMBLY DETAIL Traffic Railing Barrier 

C) 
I 

Pipe Clamp 

Traffic Railing Barrier 
<Required only at expansion joint locations 

where to ta! movem ent exceeds 6") 

~~ ~~ 
I I I I 

: : : : 
: ~'~------~'-'"'----~ 
: 
' : 
' ' : 
' I 
: 

2 ~ %" (/! GIP Anchor Rods or 
Adhesive - Bonded Anchors (shown) 
set in drilled holes with Heavy 
Hex Nuts and Washers 

9J'2" x 3" x Ya" Thick 
Neoprene Pad 

-~ 
( r[_ Post and I[_ Ji6 

11 l/J Holes 
for %" t/I Bolt wi th Hex 
Nu t and Wosher 

%" l/J Anchors 
(Adhesive-Bonded 
Anchors shown, CIP 
Anchor Rods similar J ~ 

[~=======-==== 

93-"2" x 3" x Ya " 
Neoprene Pad --~ 

Post 

Pipe Clamp 

lf/4" ff_ Spacer must be 
manufactured from an 
incompressible material 
a. e., steel or aluminum) 

PIPE CLAMP CONNECTION DETAIL 
(Connection without spacer shown, 

Connection with spacer similar J DETAIL "A" 
CROSS REFERENCE: 

For location of View A- A and Detail "A" see Sheet No . 1 of 4. 
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Y4" If Pipe 
Clamp Outside Edges of Post 

IE .~.,--- 14 11 (jJ Holes for 

~ _ .i_·L--~----~---~~L--+-~ %" !/! Anchors - <Typ.! 

I I 

JYz 11 111/4 'i' 4" 
I I 

' ' 

Ji'.? "I IJ!'.?" 
' ' 

91/2'' 

PIPE CLAMP DETAIL 
11/4" if_ Spacer 
(See Note 3J 

~1 * ~------
I 

JY,"• 
I 

'Ji'.?" 
' ' 

74 11 (/! Holes for 
%11 l/J Anchors 
(Typ.! 

See Detail 11C 11 

See Detail "C 11 

Q ;::; 
~ c 

~ 
~ D; 

c 
C) D 

I 
f--

-
~ l'c---------- See Detail 110"-"--------~ 

5'-9!'.?" 

POST A DETAIL POST B DETAIL POST C DETAIL 

SIDEWALK DIM. H NOTES' 
SPACER DETAIL [Post/ I 

Base Plate I 
CROSS-SLOPE (See Note J) 1. Values shown for DIM. H are for a 5'-0 11 clear sidewalk width. 

Adjust as required for clear sidewalk widths greater than 5 1-0 11
• 

(Must be manufactured from on incompressible 
material (i.e., steel or aluminum)) 

J" (j) Holes for /a"(/) 
Anchors (Typ.J 

74" re_ Base Plate -L--~ 

JY4" 5Y," 

B" 

BASE PLATE DETAIL 

Concrete Parapet--r--.~• 

2 "' Ya 11 rf; CIP Anchor 
Rods or Adhesive-Bonded 
Anchors (shown) set in 
drilled holes with Heavy 
Hex Nuts and Washers 

Post 

DETAIL "B" 

6 1
' x 8" x Ya'' Thick 

Neoprene Pad 

Post A or 
Post C 

DETAIL "C" 

27 Left 

27 Right 

!{6 " r/J Holes 
for %" !/! 
Bolts 

5 1-61/4 11 

5'-374" 

CROSS REFERENCE' 

2. For clear sidewalk widths greater than 5 1-0 11 increase radius 
and height by 6 11 for every one foot increase in sidewalk width. 

3. Spacer plate thickness shown is for the 32 11 F -Shape Traffic 
Railing shown in Index No. 420. Adjust thickness as required 
for other Traffic Railings. 

C) 
I -
~ 

!{6 11 r/J Holes 
for Ya" r/J Bolts 

DETAIL "D" 

Internal Sleeve 
"l 

I 

co -~ - 1--B 

'" I 

-- -

-~ '" 
:---e · 1 _C (£ Internal Sleeve 

co 

-- -

'" 
-~ -

"' 

~~- Hs 11 r/J Holes for 
%" !/! Bolts (Typ.! 

DETAIL "E" 
(INTERNAL SLEEVE DETAIU 

For location of Details 118 11 and 11E" see Sheet No. 1 of 4. 
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Pedes tria0/Bic ycle 

74" Intermediate ,,...--- Yz" V-Groove in both faces and 

11 

o J t :r: :r: .....-, top of Concrete Parapet (Equally .....-, 
pen oin {Coping (Typ J A I spaced between open joints) A I I Edge of Approach Slab (Coping) 

Deck Joint :t 

J'-0" 

Sidewalk 

9" 

!c 
_____ '--_1

_
1 
__ B~ridge Deck/S1dewalk1E·l======A= __ =l=~;:::;C:::==~==! _l====L=I=ns=i=de=f=o=ce=o=f=:::::jij:::==c,; =:==!.=1=~~+-1·'--Approach Slab ________ . 

Concrete Parapet 1 I i,-- -ii 
I e-~----------- +------------"------------j 

Traffic Roiling required 
<Type Varies, 32" F Shape 

Limits of Sidewolk-z_ 

Begin or End Approach Slab~ shown, see Structures Plans, 
Roi! 

PLAN 
(Rails, Posts & Reinforcing Steel not shown for clarity) 

.t:t 74" Intermediate Open Joints shall be provided at locations 

Superstructure Sh;:::~-~--, 
: : 

-
Inside face of :.....J b 

------- Post "A" 
~v 

Concrete Para,:et\ "" (Bars 4P 
, 1 "" I " 1·-0--

1.--...,,:==..:-+;+--~ 
coinciding with 74" Joints for the Traffic Roiling. 

90'-0" <Maximum) Spacing 74" Intermediate Open Joint 

1'-8" 1'-8" 8'-0" (Maximum) 1'-8" 1'-8" 8'-0" <Maximum) 

<Min.J (Min.J 
I 

<Min. J (Min. J 

8'-0" Maximum Spacing Yz" V-Groove :t 30 1-0 11 <Maximum) . 
<Typica! at of! Joints) Roil Expansion Joint (See 

1 Post 11A" (Typ.J Index No. 822) 

: : • • • • • • • • • • : ! : : 
1'-9"(Max.J Post 

J'-0 11 (Min.J Spacing "' I 
Bars 
4S ------:1:::: 

) 

_... ~ 

2" Cover 

/Typ.J 

I / I 
z,__Tl~ll-l ___ +----TIYll_l_+-I ____ __,, '~================..::-===========_:;-,,f-------Tl~lll_~'-.,.....1 ---c'-+-'~1 -TIYll_l ___ ___,,,~=================~l;ll~l=======I 

:: I I:: f-/ :: I ....___v I:: I I:: I 
.?,_-+l*-i-"'---~'----+''-+ 111 ______ __,, 'r---------+------~' 'r-------Tl*-i-"'-~'--cc--~'-+14--i-111 ____ __,,,f-________ Tl'--i-111 ____ 1 

II I I 11 I II I I I 11 I I 11 I 
J ___ , ------------------ •----------1 ~ ~ - ""i_" -

Construction 
Joint Reqd. .?,_-+IT-+ "'----+----+-l;c+I ______ __,, 'r---------+------~' 'r-------TIT-i-l-~'--c---~1 -TITi-"l ____ __,''r---------TITi-"l ____ I 

:: I I:: I :: I I:: I I:: I 1--------------------------------------r ~ 1 --'-------+-'=' -

74 11 Intermediate 

Open Joint ::f<-*" 

1 ll 
~ Yz" V-Groove in both faces and 

top of Concrete Parapet <Equally 
spaced between open joints) 

Bridge Deck·~ 
Deck Joint ::f< B" 

-·~:~·-: -.v. '~-~-}~ .. ~:-~~-.: :V~ ·~:~-: -.-~: '~:-~_·-: -
0

~ ::-~:-~·~.:·_~~ ::-~:-~·~.:·_~~- :~ :~·~.>_~~ ?:~:-~'°:' 

~Bridge Deck/Sidewo(k__/ 

See Detaif 11A 11 for Mortar Pfug 

::f See Structures Plans, Superstructure Sheets for actual dimensions 
and joint orientation. Open Parapet Joints at Deck Expansion Joint 
locations shall match the dimension of the Deck Joint. For treatment 
of Railings on skewed bridges see Index No. 490. Deck Joint at Begin 
Bridge or End Bridge shown. Deck Joint at [ Pier or Intermediate 
Bent similar. 

ALTERNATE REINFORCING <WELDED WIRE REINF.J DETAILS 

NOTE: Place wire panels to minimize the end 
overhang. End Overhangs greater 
than 474" are not permitted. 

1'-9" Min. 

\ Lop 

' 

\ 

D19. 7 (Horizontal) 

---D19. 7 (Lop Splice Each 
Longitudinal Wire) 

1'-0" 

I (Typ )I 
' 

4" 
/~019.7 

/ ;,. 
+==If 

C) 

·' ~ 

<Typ.J 

D19. 7 (Vertical) 
(Typ.J 

SPLICE GET AIL WELDED WIRE REINFORCEMENT 
<WWRJ (Between WWR Sections) 

i-- Begin or End 
Approach Slab 

iv. •o'.• \)· • '• \)· 'o',•
0

\:> ·~.·- 0 .·or;',~,'-'."o'V'·~.'-•-
;",~?.'P·-: --~-:~?..'P·~ .. ·--~-:0?.~-.· --'7.' v ' v ~ v 
l-"'-'"'-""-."""""""""...-..""'"'"''-'ll?:-

0 
-~ .'.~: .- ~ ~~G:-0 -~ .' 0 : ~ ~~G:~ ~ .' 

SECTION A-A 
<Typical Section Thru Bridge Geck Shown, 

Section Thru Approach Slab Similar J 
(Aluminum Bullet Railing Shown, For Bridge 
Fencing see Index Nos. 810, 811 or 812) 

Front Face of Bockwa!! & '.' -:·r- · ·. T 

Begin or End Bridge ----------- ~-.v. ·-:.'.I '-....___Approach Slab 

ELEVATION OF INSIDE FACE OF RAILING 
(Reinforcing Steel not shown for clarity) 

(Aluminum Bullet Railing Shawn, For Bridge 
Fencing see Index Nos. 810, 811 or 812) 

3" -
NO~f-~ntermediote Open Joints, the ~ ~ ~1/1 ~~~tar 

lower 3" portion of the open joint ~ ~~[--l 
CONVENTIONAL REINFORCING 
STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK 

p 

s 

4" 

c-.. 
·' 

SIZE LENGTH 

4 5'-5" 

4 As Reqd. 

C'\J As Reqd. 

I I 
BAR 4P BAR 4S 

..-~~~~~~~~~~~~~~--. 

ESTIMATED CONCRETE PARAPET 
QUANTITIES 

shall be plugged by filling it with mortar 
in accordance with Section 400 of 
the Specifications. 

ITEM UNIT QUANTITY 
Concrete CY /LF 0.056 

Reinforcing Steel LB/LF 6.29 

(The above quantities ore based on a deck with 
a 2/. cross slope) 

REINFORCING STEEL NDT£S.-

1. A!! bar dimensions in the bending diagrams ore out to out. 
2. The reinforcement for the parapet on a retaining wall shall 

be the same as detailed above for a 8 11 deck. 
3. All reinforcing steel at the open joints shall have a 2 11 

m1n1mum cover. 
4. Bars 45 may be continuous or spliced at the construction 

joints. Bar splices for Bors 4S shot/be a minimum of 1'-9". 
5. At the option of the Contractor Welded Wire Reinforcement 

(WWRJ may be used in lieu of all Bars 4P and 4S. Welded 
Wire Reinforcement shall conform to ASTM A497. 

DETAIL "A" - SECTION 
AT INTERMEDIATE OPEN JOINT 

PEDESTRIAN/BICYCLE RAILING NDT£S.-

CONCRETE PARAPET: Concrete parapet shall be placed vertical 
and top surface shall be !eve/ transversely. 

RAIL AND POST DETAILS: For Rail, Post, Roi/Expansion Joint 
fabrication and installation details and notes see Index 
No. 822. 

BRIDGE FENCING: For Bridge Fencing see Index Nos. 810, 811 
or 812 in lieu of Posts and Roils on Index No. 822. 
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J'-8" J'-8" 8'-0" (Maximum) 8'-0 11 (Maximum) J'-8" J'-8" 8'-0" (Maximum) 1'-9 11 (Max. Post 

(Min.J (Min.) (Min.J <Min.J J'-O"(Min.J Spacing 

8'-0" Maximum 

(Typical at a!! Joints Post "B" tTyp.J Rail Expansion Joint 

,___ _____ ......... .._____,1..------------+ 

74" Intermediate 

Open Joint 

. o?. • .• · . o'l ' . o'l . <>?. · .• · 0
• o'l , · 

•• :i>_. ·V •.. ~:r>_,·.: ~V.' .;·:i::-:.: ·.V.' ·. :i>_ •. ·.V •. . :·:r>_·: · 

Bridge Dec 

1 1 
3/2 11 V-Groove Deck Joint Begin or End Approach Slab 

l l 

Approach Slob 

ELEVATION OF INSIDE FACE OF TRAFFIC RAILING WITH BICYCLE BULLET RAILING 

Bicycle Lone 

"' 0 
Q: 

Q 
0 

"' 1-. 
. I ~ ,,. 0 

:c 
·"' m 
:i: 

SECTION A-A 

Gutter Line 

Post "B" 

32 11 F Shape Traffic 
Roiling 

TYPICAL SECTION THRU BRIDGE DECK 
<APPROACH SLAB SIMILAR) 

BICYCLE RAILING: Railing shown above (see Section A-AJ is intended to be used where a 
Bicycle Lone is required and a raised pedestrian sidewalk is not required . 

RAIL AND POST DETAILS: For Post, Roi/and Roi/Expansion Joint fabrication and installation 
Details and Notes see Index No. 822. 

TRAFFIC RAILING DETAILS: For Traffic Railing Details, Reinforcement and 
Notes see Index No. 420. 
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"' I 

"'" 

5" 

!;/," 2!/z" 

~ 
Rail Clamp Bar 

Roi! 

'~+-+-4:-V--o~Round over top 

~ 
" 

0 

0 11 

corners 1/; 11 R 
rTyp.! _L __ j!lfjl~ 

--1 -

11 
1,1 
11 
11 
11 
11 
11 

'."'---!~- J{6 " @ Holes 
(Typ.! 

I 

I 

+---+---cbl 0 
I 

+---+-O I 
I 

1,1 
111 Jf/S/SPost"' WF 5 x 6.49 Im f/2" X 6

11 

X 6
11 

rCTl rCTl Bose Plate 

Va" Resilient or 
Neoprene Pad 

1 

Ya" (/! x 111 Stainless 
Steel Hex Cop Screw 
& Washer 

4" 

5" 

2!/2'' Roil Clamp Bar 

Rail 

--+----:.-+~+h\~7Round over top 
corners 1/;" R 
rTyp.! 

%11 Resilient or 
Neoprene Pad 

I 74" @ x 10" GIP Hex Head 
Anchor Bolts with hex nuts & 

for I 
I 

Ya 11 {f! x l 11 Stainless 
Steel Hex Cap Screw 
& Wosher 

41/; 11 <Traffic 
Railing F -Shope) 
6f/2" (Traffic 
Roiling Vertical 
Shape) 

washers (See De tail 11A 11 

af!o wed drilled option) 

SECTION D-D 
(RAILS NOT SHOWNJ 

I I 
-+----------1--

ELEVA TION OF POST "B" 

5" 

2!/zll 
Rail Clamp Bar 

Holes Rail 

Round over top 
corners 1/4 11 R 
(Typ.J 

WF 5 x 6.49 

r 

f/8 11 Resilient or: 
-l----f---"~~"'-+----+Neoprene Pad 

/' - -

I 
J'.2 ,.., ;}4" !/J x 10 11 CIP Hex Head 
Anchor Bolts with hex nuts &- I 

washers (See Detail 11A" for 
1 

a/lo wed drilled op tionJ J 

Face of Traffic Railing~ 
SECTION E-E 

(RAIL NOT SHOWNJ 

Ya 11 (f! x l 11 Stainless 
Steel Hex Cap Screw 
& Washer 

- - ,+--~-+ 

ELEVATION 
OF POST "C" 

1 

*2 "'74 11 l/J x 10 11 CIP Hex Headl C ---,
Anchor Bolts with hex nuts & I ~ 
washers (See Detail 11A 11 for ~ 
a/lo wed drilled option)~ : L POST "B" DETAILS FOR BICYCLE BULLET RAILING FOR TRAFFIC 

RAILINGS (INDEX NOS. 821 OR 423J 

POST "C" DETAILS FOR PEDESTRIAN BULLET RAILING FOR 
TRAFFIC RAILINGS (JNDEX NO. 423J 

SECTION C-C 
(RAILS NOT SHOWNJ ELEVATION 

OF POST "A" 

POST "A" DETAILS FOR PEDESTRIAN/BICYCLE RAILING 
(JNDEX NO. 820J 

" 

l=I 

l=I 

1_1 

2 "' 74 11 l/J x 11" Anchor Bolts threaded full 
length with hex nuts and washers set in 
drilled holes (diameter per manufacturer's 
recommendation) with on Adhesive Bonding 
System in accordance with Sections 416 
and 937 of the Specifications. Expansion 
Anchors ore not permitted. Cutting of 
reinforcing steel is permitted for drilled 
hole installation. 

AL TERNA TE ANCHOR BOLT DETAIL "A" 
(HANDRAIL PARAPET SHOWN, 
TRAFFIC RAILINGS SIMILARJ 

Ya" @ 
Ancho 

6" 

3" 3" 

Holes for 
r Bolts (Typ.!-~ c Yz If' 

"' 

"' 

'.j 3 

~'" 
\j 

""' I • 
H-Beam Post "') 
WF 5 x 6.49 Yz 

SECTION F-F 
BASE PLATE DETAIL 

" ~ 

~ --= -
~ 
~ -
~ 
~ 

~ 

*NOTE: After nuts have been tightened, the bolt threads shall be deformed 

Rail 

to prevent removal of nuts. Tack welding of nuts to anchor bolts, to 
prevent theft, is permitted. Coat deformed or tack welded threads with a 
galvanizing compound in accordance with Section 562 of the Specifications. 

Rail Clamp Bars 

Ya 11 l/J x l 11 Stainless Steel Hex 
Cap Screws and Washers 

Post 

CROSS REFERENCES" 

For Post 11A 11 spacing see Index No. 820. 

For Post 118 11 & Post 11C 11 spacing see 
Index Nos. 423 or 821. 

For Rail Details and Notes see Index No. 822, 
Sheet 2 of 2. 

RAIL TO POST CONNECTION DETAIL 

2008 FOOT Design Standards 

ALUMINUM PEDESTRIAN/BICYCLE 
BULLET RAILING DETAILS 

Last 
Revision Sheet No. 

07/01/07 1 of 2 
Index No. 

822 



~ 
: 

~ 
~ 

~ 
"°) ~ 

: 

~ 

Minor Axis 
Rail Pro file 

4" 

Ys " Y:z" 
Eflip tic al Pro file 

of 

SECTION A-A 
(TYPICAL SECTION THRU RAJU 

Major Axis of 
Rail Profile 

0 J/ 

r--
, 

I 

' 
I 
T 

~ I -, 
' 

~-~--

Minor Axis of 
Roil Pro file ~ 

~------1C----b--Rail Splice/Expansion Bar 
to match inside face of Roil 

Major Axis of 
Roil Pro fife 

Roil Splic e/Expansion Bar 

Round over edge <Yi6" RJ 
Typical each side 

3 2tJ2" 

SECTION B-B - RAIL SPLICE/EXPANSION BAR 
(RAIL NOT SHOWN FOR CLARITY) 

3'- 0" (Rail Splice/ Expansion Bar) 

1'- 6" 1'- 6" 

Ii_ Rail Splice or Expansion Joint -------

~ 

Slop Pins 
Splice Insert Bar <Type JJ ;;: 

c 
Splice Insert Bar <Type 2) 
2%" X 1{6" Flat Bar. :t 

I. 

Splice Insert Bar to match 
inside face of Rail 

Splice Insert Bar 
(1 ' - 0" Long) 

SPLICE INSERT BAR DETAIL (TYPE 1) 
SECTION C-C ;;: Use of either Type 1 or Ty pe 2 Splice Insert 

Bors is at the option of the Contractor. 

4" 

~ -, h' 

Major Axis of 
Roil Profile 

"- op ms oca e on cen er p ice nser or B ( 
01 

n) of Rail Splice or Expansion JointJ c L ( 2 required) c-i St p · <L 
Rail Sectio s r t 8 R '/Sec tion I 

---...__ 
I 

r t-=------
I I I I 
~-----------------~-------

[------=--r -, 
-------~------------------! ,-----------------,-------)- -------,------------------! 

I I I I 
L __r:------ - -------L ~ 

~ 
l!/s" ( Rail Splice 

I I <Min.) 

~ 
Bar 

I <See Notes} 
' Splice 6" I 6" Insert Bar 

I 

RAIL SPLICE ASSEMBLY DETAIL (TYPICAL AT BRIDGE 
EXPANSION JOINTS AND RAIL SPLICE LOCA TIONSJ 

%" 1%1" 

VIEW E-E 

5" 

'~---------

~----------

J 

,.,--- 11/4" 
Ii_ Post__/ -------< l Drill & top hole to 

accept %" I/! 
Stainless Steel 
Fasteners RAIL CLAMP BAR DETAIL 

!/s" R 

1/f;4" R 

/Expansion 
VIEW D-D 

RAILING NOTES: 

NOTE: Provide for 
drive fit . 

Minor Axis of 
Rail Profile 

RAIL END CAP DETAIL 

PAYMENT: Payment for the roiling includes Roils, Pos ts, Rail Splice Assemblies, Roil Clomp Bars, Roil End Cops, Anchor Bolts, 
Nuts, Resilient Pads, Screws and Washers and a/linciden lalmaterials and labor required to complete the installation . 

POST ASSEMBLY: Fabricated wrought aluminum: Post - ASTM 8221, alloy 6061- T6, or alloy 6351 - T5: Bose Plate -
ASTM B209, alloy 6061 - T6. 

WELDING: Welding of aluminum components shall be in accordance with ANSI and AWS Dl .2 "S tr uctures Welding Code -
Aluminum". 

RAIL AND RAIL SPLICE ASSEMBLIES: Aluminum: ASTM 8221, alloy 6061 - T6, or alloy 6351 - T5. S top Pins shall be press- fit 
Aluminum or Stainless Steefpins or tubes, unless otherwise approved by the Engineer . 

RAIL CLAMP BAR: Aluminum; ASTM 8221, alloy 6061 - T6, or alloy 6351 - T5. 
STAINLESS STEEL FASTENERS: %"I/! Hex Cap Screws and Washers shall be ASTM F - 593, alloy group 2 <316J. 
ANCHOR 80L TS: Anchor bolls shall be in accordance with ASTM A36 or ASTM Fl 554, Grade 36. Anchor Bolts, Nuts, and 

Washers shall be hot dip gal vanized in accordance with Section 962 of the Specifications. 
RAIL END CAP: ASTM 826 sand cost aluminum alloy 356.0 - F . 
RAIL INSTALLATION: Set Roil Posts normal to Profile Grade longitudinally and vertical trans versely. Post spacings 

that land on barrier or parapet obs toe/es such as armor expansion plates etc. shall be adjusted to clear obstacles 
by 9" without exceeding maximum post spacing. Set Posts on Ya" thick resilient or neoprene pods in accordance 
with Section 932 of the Specifications. The pad dimension shall be the same as the post base plate. Provide roil 
expansion joint in panels between posts on either side of Bridge Expansion Joints. Rail expansion joints shall be sirmlar 
to r oil splice with pro vision for movement equal to 1. 5 times the br idge joint opening. Tok e care to ensure roils ar e se I 
with the proper openings. Remove any burrs or sharp edges on r ails and posts to prevent injury. 

RAIL SPLICES: Roils shall be continuous over a minimum of 3 posts, except that lengths less than 12 ' need only be 
continuous over 2 posts. Space splices at 40'- 0" maximum centers. Locale center of splice J '-5" minimum from the 
edge of a post. Splice a/frails in any ra1'/ing section abou t the some center line. 

RESILIENT AND NEOPRENE PADS: Resilient and Neoprene Pads shall be in accordance with the Specifications except that 
testing of the finished pads is not required. Neoprene pads shall be durome ter hardness 60 or 70. 

SHOP DRAWINGS: Submi t complete details including rail, post and expansion Joint locations and description of material of 
the proposed r 01ling for the Engineer's approval prior to fabrication. 

CROSS REFERENCE: For Post Details see Index No . 822, Sheet 1. 
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DESIGN SPECIFICATIONS' 
American Association of State Highway and Transportation Officials (AASHTO) 11LRFD Bridge Design 

Specificotions 11
, Third Edition, 2004, including 75 year Design Life 

Florido Department of Transportation (FOOTJ "Structures Design Guidelines for Load and Resistance 
Factor Design", January 2006. 

Florida Building Commission "Florida Building Code", 2004 Edition, except for Handrail diameter. 
U.S. Access Boord 11ADA Accessibility Guidelines" July 2004 as adopted with amendments by the USDOT 

under 49CFR Port 37. 
National Fire Protection Association (NFPAJ 101, "Life Safety Code", 2003 Edition. 

DESIGN LIVE LOADS' 
Post and Base Plate: Equivalent point load = 200 lb. load + (50 !b./ft. x Post Spacing {ft.)) applied 

transversely at top roil connection. 
Top & Bottom Roils: 50 lb./ft. uniform food applied simultaneously vertically and transversely 

+ 200 lb. concentrated point load applied at midspan in the directions for both maximum stress 
and deflection. 

Handrails: Maximum of either 50 !b./ft. uniform load applied in any direction or 250 lb. concentrated 
load applied in any direction at any point along the top. 

Pickets: Concentrated 200 lb. load applied transversely over an area of 1.0 square foot. 
GEOMETRY' 

Clear Opening between Pickets: Sha!/ reject the passage of a 4" diameter sphere below 42 11 height, 
and a 8 11 diameter sphere above 42" height. 

Clear Opening under Bottom Raif: Sha!! reject the passage of a 2 11 diameter sphere. 
ADA Handrail Height: 34 11 

Pedestrian Railing Height: 42" minimum. 
Bicycle Railing Height: 54 11 minimum. 

DEFLECTION' 
Tota! combined deflection of the railing system including the resilient or neoprene pads, due to 
the top rail design live loads, sha!!not exceed 1% 11 when measured at midspan of the top rail. 

APPLICABILITY NOTE TD DESIGNER' 
This railing is not applicable for shielding drop-off hazards for vehicular traffic. This railing is 
applicable for all cases where a pedestrian or bicyclist drop-off hazard exceeds 2 1-6 11 or when 
a drop-off hazard is less than 2'-6" and is required by design. See Index No. 851 for special 
requirements and modifications for use on bridges. Adequate foundation support shall be provided 
for anchorage and stability against overturning. For unusual site conditions a site specific roiling 
is to be designed by the responsible engineer. The railing shown on these drawings requires a 
handrail for ramps steeper than a 5/. grade to conform with the requirements of the Americans 
with Disabilities Act (ADA). Refer to FOOT Plans Preparation Manual(Vo!ume I) Chapters 4 & 8, 
for the definition of vehicular, pedestrian and bicyclist "drop-off hazards". 

AL TERNA TE DESIGN' 
Manufacturers seeking approval of proprietary railing systems for inclusion on the Qualified Products 
List as pre-approved alternate designs must submit application along with design documentation 
showing the proprietary railing system is designed to meet the design life, live loads, geometry 
and deflection requirements specified herein. All fixed joints ore to be either welded or commercially 
designed fixed joint systems. Each field section of roiling must be identified with a permanently 
affixed label with the manufacturer's name and the FOOT QPL approval number. Labels must be 
a maximum of lYz" by 3 11 and located at the base of a post within the field section. Project 
specific shop drawings ore required for QPL approved railings, see Shop Drawings note. 

In lieu of design calculations, submit certified test reports from an approved independent testing 
agency. Test railing systems in accordance with ASTM E935 (Test Method A & CJ using test loads 
at least 175/. of the design load. Test proprietary or nonstandard anchorage systems in accordance 
with ASTM E894 (Flexural TestJ. Anchorage systems must resist the minimum of 175/. of the 
design load for failure of the steel anchors or 220/. of the design food for failure in the concrete 
foundation. 

PAYMENT' 
Railing shat/be paid for per linear foot (Item No. 515-2-abb). Payment will be plan quantity measured as 
the length along the center line of the top rail, and includes rails, posts, pickets, roil splice assembly, base 
plates, anchor bolts, nuts, washers, resilient or neoprene pads and al! incidental materials and labor required 
to complete installation of the railing. 

NOTES================================================================= 
RAILS, PICKETS & POSTS' 

Pipe Roils and Pickets shall be in accordance with ASTM A53 Grade B for standard weight pipe (Schedule 40) 
or ASTM A36 for bars. Structural Tube Posts shall be in accordance with ASTM A500 Grade A, B, C or D, or 
ASTM A501. Posts and End Rails shat/be fabricated and instal!ed plumb,± 1 11 tolerance when measured 
at 3'-6 11 above the foundation. Pickets shat/be fabricated parallel to the posts. Corners and changes in 
tangentio!!ongitudino!alignment, shall be made continuous with a 9 11 bend radius. For changes in tangential 
longitudinal alignment greater than 45"', posts shall be positioned at a maximum distance of 2'-0 11 each side 
of the corner and shall not be located at the corner apex. For curved longitudinal alignments the top and 
bottom rails and handrails shal! be shop bent to match the alignment radius. 

RAILING MEMBER DIMENSIONS TABLE 
OUTSIDE WALL 

DIMENSION THICKNESS 
MEMBER DESIGNATION 

Posts 2 11 x 4" Rectangular Tube 2.00" x 4.00" 0.188" 

Rails 2" NPS (Sch. 40! 2.375 11 0.154" 

Roi! Joint/Splice Sleeves li/z" NPS (Sch. 401 1.900" 0.145" 

Handrail Joint/Splice Sleeves 1 ' NPS (Sch. 40! 1.315" 0.133" 

Handrails li/z" NPS (Sch. 401 1.900" 0.145" 

Handrail Support Bar 1 11 rj) Round Bar 1.000" N/A 

Pickets Yz" NPS (Sch. 40! 0.840" 0.109" 

J4" !/J Round Bar 0.750" N/A 

BASE PLATES & POST CAPS' 
Bose Plates and Post Cap plates shal! be in accordance with ASTM A36 or ASTM A709 Grode 36. 

SHIM PLATES' 
Shim Plates shal! be aluminum in accordance with ASTM B209, Alloy 6061 or 6063. Shim plates shall be 
used for foundation height adjustments greater than f/4 11 and localized irregularities greater than %11 

Field trim shim plates when necessary to match the contours of the foundation. Beveled shim 
plates may be used in lieu of trimmed flat shim plates shown. Stocked shim plates must be bonded 
together with an adhesive bonding material and limited to a maximum total thickness of Yz 11

, unless 
longer anchor bolts are provided for the exposed thread length. 

COATINGS' 
The railing shall be hot-dip galvanized after fabrication in accordance with Section 962 of the Specifications. 
A!! nuts, bolts and washers shall be hot-dip galvanized in accordance with Section 962 of the Specifications. 

ANCHOR BOL rs.-
Anchor bolts shall be in accordance with ASTM F1554 Grade 36. Headless anchor bolts for Adhesive 
Anchors shal! be threaded full length. Cutting of reinforcing steel is permitted for drilled hole installation. 
Expansion Anchors are not permitted. All anchor bolts shall have single self-locking hex nuts. Tack welding 
of the nut to the anchor bolt may be used in lieu of self-locking nuts. All nuts shall be in accordance with 
ASTM A563 or ASTM A194. Flat Washers shall be in accordance with ASTM F436 and Plate Washers (for long 
slotted holes only), shall be in accordance with ASTM A36 or ASTM A709 Grade 36. After the nuts hove been 
snug tightened, the anchor bolt threads shall be distorted to prevent removal of the nuts. Distorted threads 
and tack welds shall be coated with a galvanizing compound in accordance with the Specifications. 

RESILIENT AND NEOPRENE PADS' 
Resilient and Neoprene pads shall be in accordance with Specification Section 932 except that testing 
of the finished pods sho!!not be required. Neoprene pads shall be durometer hardness 60 or 70. 

JOINTS' 
All fixed joints are to be welded all around and ground smooth. Expansion joints shall be spaced at a 
maximum 40'-0 11

• Field splices similar to the expansion joint detail may be approved by the Engineer 
to facilitate hot-dip galvanizing and handling, but railing must be continuous across a minimum of two 
posts. Only use the Continuity Field Splice (Detail 11£ 11

) to make the railing continuous for unforeseen 
field adjustments. Metallize rail ends with a galvanizing compound when field adjustments are required. 

WELDING' 
A!! welding shall be in accordance with the American Welding Society Structural Welding Code (Steel) 
ANSI/ AWS 01.1 (current edition). Weld metal shall be E60XX or E70XX. Nondestructive testing of welds 
is not required. 

WEEP HOLES' 
Weep holes shall be f/4 11 rj) and located at the !ow point between adjacent posts for both top and 
bottom rails. Holes shall be drilled through the underside of the roils prior to hot-dip galvanizing. 

SHOP DRAWINGS' 
Complete details addressing project specific geometry Oine & grade) showing post and expansion joint 
locations, and venting holes for galvanizing, must be submitted by the Contractor for the Engineer's 
approval prior to fabrication of the roiling. Shop drawings shall be in accordance with the Specifications. 
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1'- 10" 

(Typ.J 

![ Post 

5'-6" (Max.J ~ Bicycle Railing Post Spacing 
8'- 0" (Mox.) ~ Pedes trian Roiling (Typ. ) 

![_ Post cl 
Varies (4" Min., 
1' 6" Max) (Typ) 

4;J4 " O.C. ~ !/:>" NPS Picket S acin 
4%" 0 C ~ f4" $ Bar (Typ) -

End Roil~ 2" NPS 
Sch. 40, 90° Bend 
ayp.) :;: :f I 

Top Raif~ 2" NPS 
Sch. 40 <Typ .J 

If_ Pos t 
nsion Joint ( Typ. ) see. \ Roil Expo 

' Deta1/ "D " Sheet 4 of 5 l 
I 

W-- If_ Picket r[_ Picket --z_ 

, Pickets ~ !/:> " NPS Sch. 40 
' 

1'- 6" ' Conti nuity Field Splice 
equir ed) see Detail "E " 

4 of 5 (Ty p.J 
<Typ .J r (as r 

Ground Line 

See Plans for 
continuation or 
termination limits 

J'- 10" 

(Typ. J 

of railing~ 
_ L _\_ ![_ Post -c_ 

CJ1 !ITT 17":: 
.c: c: II II '/ff 
13 -S'. II II 
Q:: ~ II II 

I 

Post ~ 2" x 4" x 1{5" wall 
Rectangular Tube ( Typ.J 

Bot tom Roil~ 2" NPS 
Sch 40. (Typ.J 

Minimum fr om free end of concrete 
and expansion joints (Typ.J 

or J'4" $ Bar <Typ.J \ Sheet 
./ - "" I ::J I I•••• ....... 
'- c.-- \ 

' ' 

I 
I 

r 

I 
I 

Equal Clear Openinqs at Pos ts 

11lf 11r 11l11 T11 nrri 
I 

I I•••• .... 
- - - -- -- - - - - - -- -- -- - - - -i r - - - -

________ ...c=:: ==--1-- -- - - - - - -- -- - - - - - - -- -- - - - -- -- -- - - - - - -- -- - - - _•....c=: :=a.. - - - -- -- -- - - - - - -- -- -- -

" " 1 Ya " max. Clear " " 

''"\ 
Opening (Typ.J 

" " " " " 
"-... 

ELEVATION 

Rat! expansion JOtnts to be located m panels obo ve 
structure expansion joints # (40'-0" m aximum spacing). 

<Showing Outside Face of Railing) 

TYPICAL RAILING DETAILS & RAILINGS ON GRADES OX TO 5X 

5 '- 6" (Mox . ) ~ Bicycle Roiling 

8 '- 0" (Max .) ~ Pedestrian Roiling 

J'- 6 " 
Min. 

II 

Post Spacing 
(Typ.J 

_s- If_ Post 

See "Typica/R0tling Details " 
for pos t, rail & picket details 

Handrail required for ramps (Handrail 
continuous at landings between runs ) 
Handrail ~ lf/2" NPS Sch. 40 \ 

II\ 

NOTES: 
J: Picke t Spacing based on the op tional picket 

members shown. If an alterna te design is used 
maintain a maximum clear op ening of 3 Ya". 

J: J: End Roil bend varies f or Railings 
on gr ades steeper than 2 . 4 /.. 

NPS = Nominal Pipe Siz e 

STRUCTURES EXPANSION JOINTS NOTE: 
# Keyed construction joints in Index No . 520 Gravity 

Wall are not considered to be expansion joints. 

CROSS REFERENCE: 
For Details "C", "D" and "E", see Sheet 4 of 5 . 

Horizon ta/ handrail 
extension at landing~ 

\ 

J'-6" 
Min. 

-> r[_ Pos t See Plans for 

con tinuation or 
termination limits 

-_ a_::~':~~-
.... ITTT l lll lTTT lll 

\ II II I I II II II I ~II I 
II II I I II II II 
II II II II II II 
II II II II II II 11 

--

a II" " " " II 
I ' 11 Top of 11 

"J 11 Sidewolkf!11 

II ~ ~ 111111 II 

~ ~ c.-r, II II 

G> ~ ~ II II ~ · · · -········· · -· · · ··· -· · · -· · · ·-· -· · ··· · . Q t:::i II II _I ..... ------ -=- ---- <.o ;.( 

II 0 ~ II II II II 

LlLIUU~JJ!~!!M. .. =---~-~--~-~--~-~- -~-~--~~~~~~~?:-~-~--f:.~:~----LL.....1-:.L..~_ ..... __ f.L-:-..... _-__ ..... : _ _J:,...._~----~-~ ~~~=~~~~- ~: 

. • ~ .... ~ • ~ . • . • ~ .l. ~ '-..... .... •:-_: ... :~: -:u...:~: ....... _.__ ... _ .... '.'""~_ .. _..u·:~:-:..u:~:-]..u::: :· -- =-~~~_l_j_--~_n __ .~-~-__ J_~ ___ J __ L_J: _L_~ __ =_-~-_=_-~-:- ~~~~--~~-~_=~_=~_=_~_:'.~~-~_=i __ -_------~-~~-~-~-~ ~-~-·~~h -··~·· •• -·.·. ·. .. .i-: :,__:_: ----------~---~-~---~-~~-~-~ ~-~-~~-~ ---~-~ ------~ -_-_--_-_3_.o_· ._._c_~.-~_a_x. __ , -_--_-_-~ __ c_r_a_d_e _____ -i---~-1 _:§i __ ____c5c_'_--=o_"_M-"-'-in-'-. ------i 

------------------~------------------ -- - S'-O " Min. Romp Top Landing 

6'- 0" Min. 30'-0 " Max . 
Bottom Landing Romp 

In termediate Landing 
RAMP REQUIREMENTS 

ELEVATION 
(Showing Inside Face of Railing) For slopes greater than 5/: 

Max. ramp slope = 8.33/ 
Max. ramp cross - slope = 2.0/ 

RAILINGS ON GRADES STEEPER THAN 5X TO 8.33X =========== 
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5' - 6" (Max. ) ~ Bicycle Railing 

8 '- 0" (Max. ) ~ Pedestrian Railing 

Varies ~ Equal spacing 

5'- 6 " Max. on S t eps 
If_ Pos t 

!£ Pos t 
1'- 6" Min. Handrail 

Extension 
' 

II !I I! !I I! II I+ II II II ++ II ++ II 
I I II 11 I! 11 I! II 11 II II II 11 II 11 II 

Post 

VIEW J-J 

Seal 
Weld tk 

h 
Post Cap 

?f6 11 ft Top I 

Roi/Cap I 

-- - -

VIEW K-K 

Post 

~ 

?{6 " ff. Bottom 
ROI! Cap 

Rwl to 
y.; Post 

ROI! Cap 

Seal Weld 

Post 

DETAIL "L II - PLAN VIEW 
HANDRAIL TERMINATION 

~![_ Pos t 

,-' ~ -~ 

• ·~ \ • •• ••• ••• ••• .• ••• •••••• •• • •• •••••• •• • •• .....• •• • •• '~ 1.·. ·.· .· .·.·• J'. / ;~:c;;:;:£:.~:~, 
Concrete sidewalk to ex tend 6" min . behind ![_ railing 

Top Rail k Cap 
DETAIL "J" 

TOP RAIL TERMINATION 
DETAIL "K" 

BOTTOM RAIL TERMINATION 

AL TERNA TE END TREATMENT DETAILS 

"' ]-
"' "-
0 

i::: 
;:, 
l_ 

Qj 
i::: 
0 

l_ 

-2 
>( c.o 
0 I :::;; 

"' c::i 
I -

\0 

RAILING CONTINUATION BEYOND STEPS OR STAIRS 
(Bottom shown, Top similar J 

See "Typical Railing Details", 
Sheet 2 of 5 for post, r ail 
& picke t details-~~-

Handrail Continuous 
At Landing 

Varies ~ Equal spacing 

Steel Handrail required for three or 
more steps (Hondr ailand cheekwalls 
c ontinuous at landings) 
Handrails ~ JYz" NPS (Sch. 40 ) 

5' - 6" Max. on S teps 

5' - 0 " Min. 
Length Of Landing 

ELEVATION 
(At-Grade Steps shown, 
Ele voted Stairs similar J 

Len th of Landin 5'Min. 
Top Landing 

,-
.-"--------- -' 

Bottom ROI! 
termination, 
see Detail "K" 

IJ '-a~; 
ALTERNATE END TREATMENT 

Min. 
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2%" Top Rail 

[ Top Rail Yls 11 Max. gap (Typ.) 

1 11 Offset to 
Face of Post 

Notch Post 
to fit Top Rail 

Top Rail 

Post 

;!{"' If' 
Post Cap 

(Y:, 11 (/J Venting Hole 
req'd. for hollow pickets) 

:1{6 
11 Seal Weld 

cap to top of 
post all sides 

Ys 
Picket 

Post 

SECTION A-A 
(Top of Picket Connection) 

2" 

(£ Handrail 
& Rod 

Handrail 

111 (jJ Bar 

SECTION B-B 
(Handrail Connection) 

Post 

(£ Post & Anchor Bolts 

1 11 Offset to 
Face of Post 

Y)5" Max. gap (Typ.) 

(Yz" (jJ Venting Hole Ya 
req'd. for hollow Bottom Roil 

pickets) Bose Plate 

VIEW F-F 
TOP RAIL CONNECTION 

(Base Plate Not Shown for Clarity) 

Notch Bottom 
Rail to fit Post 

Bottom Rail & 
Edge of Bose Pfate 

q; Post & 

Rail to Post 

(/) Ven ting Hole 

f£ Bo! t Ho/ oe~s_:'i~"::::t:rl'\=::t~ti=rri=l:~--1-
%'If' 
Plote----i 

Past to >---ri--0 Post 17[6
11 (jJ (Max.) Holes 

Base Ff. 1/4 1114 11 274" 274 11 lf/4 11 for Anchor Bolts with 
=~+-4--~-l-e-'--'-f---+-'-'- Flat Washers ( T yp.) 

8" 

SECTION G-G 
BASE PLATE & BOTTOM RAIL CONNECTION 

1 11 (jJ Venting Hole 

q; Post & Post~""""' 
(£ Bolt Holes 

%"Ff. Base 
Plate ----r· 

Anchor Bolts Ya 11 Thick Resilient 
11" 1--....l~;;;!t;tJ:;;;;;;:;;;;i:,;;;::.._--lor Neoprene Pad 

4" 

J'-10" 

Yz 11 (/J Venting Hole from 
post to railing (Typ.) 

1£ Post 
Top Raif~ 2 11 

NPS, Sch. 40 

End Rail~ 
2 11 NPS, 
Sch. 40 

Yz I/! 
Venting 
Hole 

Yz' l/J 
Venting 
Hole 

2" 

Post~2 11 x4" 

x 0.188 11 thick wall 
Rectangular Tube 

114 
Bottom Rail~ 

2 11 NPS, Sch. 40 

4 4 
Bevef bottom of post as required 
to maintain plumb posts (Typ.J 

Ya 11 Plate 

DETAIL "C" - RAIL CONNECTIONS 
(Showing Outside Face of Structure and Railing, 

Pickets and Handrail Not Shown for Clarity) 

3" 

1716 '' I/! Hole n 
(centered)~~ 

1[6 
11 Steel Ff. ____:_J_ 

Bevef top of post 
to match grade 

Top Rail 

114" If' Post Cop 
Seal Weld Afl Sides 
tTyp.! 

c-i ~ 
h 

~ 
~ 

4 
Q 

..;.! 
~ c2 

Q 
c2 
~ 

~ 

ALTERNATE 
BASE PLATE DETAIL 

(Recommended for Top of Step 
To & Bottom Rails 

1716 11 x JY(/' Long Sfotted 
Holes for Anchor Bolts 
with Plate Washers (Typ.J 
or 1J{6 11 IP (Max.J Holes 
for Anchor Botts with SHIM PLATE 

DETAIL 
PLATE WASHER 

DETAIL 
Romp 

SECTION C-C Flot Washers (Typ.) 

(Bo !tom of Picket connection) Cheek walls) 
6" ;;:;;: 10" J'-8" 
6" ;;:;;: 6" Handrail 114" Max. Gap 

2" Yz" (Min.) "" Expansion Joint 3 Sp. 6' 2!/z" 3 Sp. 6' 2!/z" 

* 14" I/! 
Plug Weld 

114" (Max.J ~ Field Splice Slip Joint 

I 

--------,~~ 

Rail 
Section 

I 

Round over both ends 
of rails Ya" (Typ.J 

I 

DETAIL "D" - EXPANSION JOINT 
(FJELD SPLICE SLIP JOINT SIMILAR) 

Rail or Handrail 
Section 

Rail 
Section 

----, 
• • • • • Steel Sleeve: 

1Yz 11 NPS (Sch. 40) for roils 
1 11 NPS (Sch. 40) for handrails----

;;: At the Contractor's option 2 ~ 114" (/J x 74" Pan 
Head Stainless Steel (Type 316) Set Screws at 2 11 

spacing along outside face of railing may be 
substituted for the 74" (/J plug weld. 

;;:;;: Embedded length may be 4 11 for plug welded 
connection. Maintain venting of ends of pickets 
during galvanizing. 

Round over both ends 
of rails Ya" (Typ.J 

DETAIL "E" - CONTINUITY 
FIELD SPLICE 

,--
' 

Rail or Handrail 
Section 

114" rjJ x 14" Pan Head 
Stainless Steel (Type 316) 
Set Screws. Set Screws 
must penetrate the full 
wall thickness of the inner 
sleeve. (Typ.) 

Post Handrail 

DETAIL "B" - RAIL AND HANDRAIL 
(Showing Sloped Condition for Stairs or Ramp) 

CROSS REFERENCE' 
For locations of Details 11C 11

, 
11D 11 and 11£ 11

, see Sheet 2 of 5. 
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([__ Bolts & Post 

4 11 Sidewalk with 
Thickened Edge 

Slope 2/. Max. (away 
from drop-off} 

Vories 

(3'Min.J 

9• 

co 
~ 1 

c.o 4 11 (Case !Jo) 
'T I 

iYj 4f/2 11 (Cose IIbJ 

0 ;;; I 

" .~ 

' G 

"' ~ 
~ 
~ 

G 
I 
Q 
a 
' 0 

8" 

() 

See Section 11A-A 11 

Sheet 4 of 5 

([_ Bolts & Post 

See Detail 11A 11 

Slope 2/. Mox. (away 
from drop-off) 

Reinforced 
Concrete Structure 

Min. Width at 
Top of Wall 

TYPICAL SECTION ON CONCRETE SIDEWALK 
(Case IJ 

TYPICAL SECTION ON RETAINING WALL 
(Case IIJ 

2 ...., 74 11 r/J C.I.P. Hex Head Anchor 
Bolts, or 2 --- 74" rJJ Headless Anchor 
Bolts set with an Adhesive Bonding 
Material System in accordance with 
Specification Sections 416 and 937. 
Self-Locking Hex Nuts & Washers. 

Shim Plates as required 

r-1[ Post & Anchor Bolts 

Post ~.----"I~-. 

I 

Bottom Rail 

Base Plate 

Ys 11 Thick Resilient 
or Neoprene Pad 

w~~l-Minimum 2 ...., #4 Bors in Top 
of Structure for Case Ila & III 

_;,~+Minimum #4 Bors @ 1'-0 11 

(Mox.) spacing for Case Ila 

·• 11 11 1>· Inside Face of Concrete 
Structure or Sidewalk 

.. : (Min.Jill(Min)_.":· 

~.·: I I : : '~" 
~--r.~:~1~1 I I (See Concrete Structure 

Plans for actual dimensions 
and reinforcing details) 

DETAIL "A" 
(Cast-In-Place Anchor Bolts shown, 

Adhesive Anchors similar J 

5'-0" Std. -
3'-0 11 Min. Clear 6"± 
Between Handrails ![_ Bolts & Post 

lf/2 11 NPS (Sch. 40) Handrail 

Top of 
step nosing 

·~ 

111 
rJJ Bar 

4f/2 11 Min. 

Step Cheekwo!! 

TYPICAL SECTION ON STEPS & STAIRS 
(Case IIIJ 

ANCHOR BOLT TABLE 
DIMENSIONS 

CASE STRUCTURE 
TYPE "A" "B" "C" 

Edge Dist. Edge Dist. Embedment 

I 
Unreinforced 

6" 1·-2· 9• 
Concrete 

Ila Reinforced Concrete 4• 4• 9• 

Ilb Gravity Wall 
4f/2" 

3Yz• 11-0 11 
Index No. 520 @ top 

III Step Cheekwol! 4!/z" 4!/z" 9• 

2008 FOOT Design Standards 

ANCHOR LENGTH 

C.I.P Hex Adhesive 
Head Bolt Anchor 

10Yz· 11· 

10Yz· 11· 

1'-lf/211 1'-2" 

10Yz· 11· 
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ANCHOR 
SIZE 

74 0 

74 0 

74• 0 

74' 0 
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(£ Bolts & Past 

(_

Traffic Railing required for all 
Schemes <Type Varies, 32 11 

F-Shape shown, see Plans) 

r··--- ----.. } Index No. 850, Steel 
: I Pedestrian/Bicycle 
! ! Picket Railing 
• • • • : ! : : 
! t' Bridge Deck 

Sidewalk 
6" 

THRU-BOL T PLATE 
WASHER DETAIL 

Ya' @ 
Core 
Drilled 
Hole 

(Calv. Stee/J 
Ii_ Bolts & Post 

co 

' 4" 

8" 

' 4" 

Modified height 
Index No. 850, Steel 
Pedes trion/Bic ycle 
Picket Railing 

(£ Bolts & Past 

Index No. 850, Steel 
Pedes trian/Bic yc/e 
Picket Railing -----1 

Existing railing 
to be removed 

Curb with 
14 'x14" chamfers 

(See Plans) ---

' ' 

Bridge 'Coping : 
'',--------l?»i II 

~~-+---+--() Slope 2/ Mox. 
(away from Coping) 

I CO 

Bridge Deck ~ 1 

Sidewalk l'rJ 

Bridge Deck Sidewalk 

Slope 2/. Ma~. (away 
from drop-off) 

r---L--------------------~----------1 

1-------------------------------------j = = = = = ~ = = - - = = "' - - -

-~======= =~ = 

=~ 

SCHEME 1 -
TYPICAL SECTION THROUGH DECK MOUNTED RAILING 

(Adhesive Anchor Option shown - SCHEME JA) 

Bridge 
Coping 

Thru-Bolt 
Plate Washer 

2 - 14"@ ASTM A307 
Hex Head Bolts with 
double Hex Nuts & Flot 
Washers under Head & Nuts 

SCHEME 18 - DETAILS 
rThru-Bolt Op lion} 

14 Intermediate Yz" V-Groove in both faces and Deck Joint ::t 

11 Open Jami *ct ( Copmg (Typ J 
top of Concrete 
spaced between 

Curb (Equally 
open joints) 

u' 

\_Inside face of 
Concrete Curb 

I I u' 
c , . 

I I 
I I ..-------~ I I 

- - Bors 4P 
----------

@ 1'-0 11 sp. = = ="'= = = = - _-:!' 

Joint permitted 1'-0" Min. 
Embedment 

See Typical 
Section 
(Sheet 2) SCHEME 2 

TYPICAL SECTION THROUGH 
CURB MOUNTED RAILING 

/'Edge of Approach Slob (Coping) -----------;:::: ;-l 
4-~1~ u' 

pproach Slab ______________ . 
'1 -, 

SCHEME 3 -
TYPICAL SECTION THROUGH 

SIDE MOUNTED RAILING <RETROFIT} 

~-----------------------------------: INSTRUCTIONS TO DESIGNER: 
: 1. Provide roiling layout Control Drawings in the Plans to 

1 show post spacing, curb joint, V-groove, deck joint, 
I expansion joint locations and Scheme number. 
I 2. For existing bridge retrofits special end treatment details 
I may be required for perpendicular or flared wingwal/s at 
: Begin and End Bridge. Provide existing railing removal 

je---r;n;J---'---l_l_=n= ___ a~;"" '°''"'••"•d E~··•:•••••••'_','•'1'_,•,,•••=~==! 
PLAN 

(Scheme 2 shown, other Schemes similar, Reinforcing 
Begin or End Approach S!ab--.j 

Steel not shown for clarity} 

1 details when required. 

------------------------------------

Min. 

90'-0" (Maximum 

:.f • 30'-0" (Maximum) 

5 1-6 11 (Mqx.J "' Bicycle Roiling 

Min. 6 11 
8'-0 11 <Max.) "' Pedestrian Railing 

Spacing 14 11 Intermediate Open Join 

Spacing 
I 

Post Spacing 
I 

l'-6 11± 

Yz 11 V-Groove 

(Scheme 2 shown, other Schemes similar, Reinforcing Steel not shown for clarity} 
..-~~ ...... ..-~~~~~~~~~~~~~~~~~~~~~~~~~~~..-~~~~~~ 
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AL TERNA TE REINFORCING <WELDED WIRE REINF.J DETAILS CONVENTIONAL REINFORCING 
314" 314" 

STEEL BENDING DIAGRAMS 1716" r/J Holes ' 3" 
NOT£' Place wire panels to minimize the end overhang. End Overhangs for Anchor Bolts 

I 5J:,% '""" greater than 474 11 are not permitted. BILL OF REINFORCING STEEL "'-
,......____ (Centered) 

~-"-"- UL_ --

3 ~, ~~ ::;:: 
MARK SIZE LENGTH 1j{5 11 x JY8 11 Long 

~ 
11 "" r 019.7 or #4 Bar (Lop Slotted Holes with ......--' I 

Splice Each Longitudinal Wire) 4" 
p 4 2 1-0 11 

Plate Washers 
....., 

~~ ~ 
co ?{6 If' 

I 
J'-9 11 Min., 1'-0" J\~19.7 <Typ.J s 4 As Reqd. I "' PLATE WASHER DETAIL 

,\ Lap I <Typ )I 
4" 274 11 214 I~ ~ 

' ' 

, 
Ji,, t ~' t 0 I I I Y4 v 

~ 

I U3 As Reqd. PLAN VIEW 
019. 7 (Vertico!J I I 2 ~ 14"0 x 3" ASTM A307 p 

019.7 <Horizonta!J Bolts with Self-locking Hex <Typ.J -,..-'\--

SPLICE DETAIL WELDED WIRE BAR 4P BAR 4S 
Nuts and Flat Washer under Index No. 850 
Nut, Plate Wosher under Head\----- - Roiling - Fill void with 

(Between WWR Sections) REINFORCEMENT <WWRJ non-shrink grout m CURB REINFORCING STEEL NOTES' ~ ,-Ya 11 Thick Resilient or 
1. All bar dimensions in the bending diagrams are out to out. 3" ' " L8x6xf/2 11 ~ 11 Neoprene Pod (8 11 x 11 ') 
2. The reinforcement for the curb on a retaining wolf shall be -

the same as detailed for an 8 11 deck. " 2 '""}:;"r/J x 1'-2 11 Headless ~ ~~v 
Mortar LL µJ LI µJ l 11 I I " ... 3. A!! reinforcing steel at the open joints shall have a 2 11 minimum cover. "' Plug Anchor Bolt set with an ~ /\ -( 4. Bars 4S may be continuous or spliced at the construction joints. ' 

~ ~ 
.,. 

"' Adhesive Bonding Material f/2 11 Cope 
Bar splices for Bars 4S shall be a minimum of 1'-9 11

• 

__ ..., 
System in accordance with Y4 v \mf 

,_ ------

5. At the option of the Contractor Welded Wire Reinforcement (WWR) Specifications Section 416 ~:; 
------

may be used in lieu of all Bars 4P and 4S. Welded Wire Reinforcement and 937. Self Locking Hex/ '"-..' .,. Yz' If' Stiffener ~ shall con form to ASTM A497. Nuts & Flat Washers 

Yz (Max.J Weld ~ 

DETAIL "A II - SECTION 114 ,,I I__ 1 ;t:;" Termination (Typ.) ~ ~ ESTIMATED CONCRETE CURB AT INTERMEDIATE OPEN JOINT 4 \ 1 11
, 2}:;" 214 ' 1': I 4 

QUANTITIES (SCHEME 2J NOT£' 11" 
' 

ITEM UNIT QUANTITY At Intermediate Open Joints, the lower 3 11 TYPICAL SECTION 
Concrete CY/LF 0.0124 

portion of the open joint shall be plugged 
ELEVATION VIEW by filling it with mortar in accordance with 

Rein forcing Steel LB/LF 4.01 Section 400 of the Specifications. 

SCHEME 2 - CONCRETE CURB DETAILS SCHEME 3 - SIDE MOUNTED SUPPORT BRACKET DETAILS 

6" "" 10" , Top & Bottom Roils 
6" "* 6" "Ck" I Handrail BRIDGE PICKET RAILING NOTES' 

211 Vories**** """ Deck Expansion Joint APPLICABILITY NOTE: Bridge Picket Railing is limited to use on bridges with an expansion 

Y<" <± YB"! ~ Field Splice Slip Joint or joint thermal movements not exceeding 5 11 Scheme 3 is limited to bridge retrofit applications 

"f 14' 0 Curb Intermediate Open Joint where additional sidewalk width is required. 

Plug Weld~ 
I 

f Roil or Handrail RAILING DETAILS: For Railing fabrication and installation details and notes see Index No. 850, 
Section except that railing shall be fabricated and installed normal to the Profile Grade longitudinally 

~ ' A l 

~ 
and vertical transversely. 

I ~'! ~ CONCRETE CURB (Scheme 2J: Construct concrete curb vertical with the top surface finished 
Rail _J ~ over both ends 

(__Steel Sleeve: level transversely. Concrete class shall be the same as the bridge deck. 
Section 1Yz" NPS !Sch. 40! for rails 

of rails Ya" !Typ.! l 11 NPS (Sch. 40) for handrails SIDE MOUNTED SUPPORT BRACKET !Scheme 3!' L -Shape and Stiffener Plate shall be in 
accordance with ASTM A36. Welding shall be in accordance with the American Society of 

DETAIL "B,, - EXPANSION JOINT Structural Welding Code (Steel) ANSI/AWS Dl.1 (current edition). Weld meta! shall be 

(FJELD SPLICE SLIP JOINT SIMILAR) E60XX or E70XX. Nondestructive testing of welds is not required. The bracket shall be 

$ At the Contractor's option 2 """f/4" (/J x }:;"Pon Head Stainless Steel(Type 316) Set Screws 
hot-dip galvanized after fabrication in accordance with Section 962 of the Specifications. 

at 2" spacing along outside face of railing may be substituted for the }:; 11 !jJ plug weld. PAYMENT.- Roiling shall be paid per linear foot (Item No. 515-2-abbJ for the steel roiling and 

"* Embedded length may be 4" for plug welded connection. Maintain venting of ends of pickets include the cost of support brackets (Scheme 3). Concrete and reinforcing steel quantities 
during galvanizing. for the concrete curb (Scheme 2J, will be included in the bridge deck plan quantity pay items. 

"*" Increase handrail sleeve embedment to 8 11 for Expansion Joint openings greater than 2 11
• Payment will be plan quantity measured as the length along the center line of the top rail, 

**** Expansion Joint opening shall match the clear opening in the deck joint but not greater than 3" and includes rails, posts, pickets, rail splice assembly, base plates, anchor bolts, nuts, washers, 
resilient or neoprene pads and all incidental materials and labor required to complete 
installation of the roiling. 
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DESIGN SPECIFICATIONS' 
American Association of State Highway and Transportation Officiafs (AASHTO) "LRFD Bridge Design 

Specifications 11
, Third Edition, 2004, including 75 year Design Life 

Florida Department of Transportation (FOOTJ "Structures Design Guidelines for Load and Resistance 
Factor Design", January 2006. 

Florida Building Commission "Florida Building Code", 2004 Edition, except for Handrail diameter. 
U.S. Access Boord 11ADA Accessibility Guidelines", July 2004 as adopted with amendments by the USDOT 

under 49CFR Part 37. 
National Fire Protection Association <NFPAJ 101, "Life Safety Code", 2003 Edition. 

DESIGN LIVE LOADS' 
Post and Bose Plate: Equivalent point load = 200 lb. load + (50 !b./ft. x Post Spacing (ft.)) applied 

transversely at top rail connection. 
Top & Bottom Rails: 50 lb./ft. uniform load applied simultaneously vertically and transversely 

+ 200 lb. concentrated point load applied at midspan in the directions for both maximum stress 
and deflection. 

Handrails: Maximum of either 50 !b./ft. uniform load applied in any direction or 250 lb. concentrated 
load applied in any direction at any point along the top. 

Pickets: Concentrated 200 lb. load applied transversely over on area of 1.0 square foot. 
GEOMETRY' 

Clear Opening between Pickets: Shall reject the passage of a 4 1
' diameter sphere below 42 11 height, 

and a 8 11 diameter sphere above 42" height. 
Clear Opening under Bottom Raif: Shall reject the passage of a 2 11 diameter sphere. 
ADA Handrail Height: 34 11 

Pedestrian Railing Height: 42 11 minimum. 
Bicycle Railing Height: 54 11 minimum. 

DEFLECTION' 
Total combined deflection of the roiling system including the resilient or neoprene pads, due to 
the top roil design live loads, shall not exceed l-f/Z 11 when measured at midspan of the top rail. 

APPLICABILITY NOTE TO DESIGNER' 
This roiling is not applicable for shielding drop-off hazards for vehicular traffic. This roiling is 
applicable for all coses where a pedestrian or bicyclist drop-off hazard exceeds 2'-6" or when 
a drop-off hazard is less than 2'-6" and is required by design. See Index No. 861 for special 
requirements and modifications for use on bridges. Adequate foundation support shall be provided 
for anchorage and stability against overturning. For unusual site conditions a site specific roiling 
is to be designed by the responsible engineer. The railing shown on these drawings requires a 
handrail for ramps steeper than a 5/. grade to conform with the requirements of the Americans 
with Disabilities Act (AOAJ. Refer to FOOT Plans Preparation Manual (Volume IJ Chapters 4 & 8, 
for the definition of vehicular, pedestrian and bicyclist "drop-off hazords 11 

AL TERNA TE DESIGN' 
Manufacturers seeking approval of proprietary railing systems for inclusion on the Qualified Products 
List as pre-approved alternate designs must submit application along with design documentation 
showing the proprietary railing system is designed to meet the design life, live loads, geometry 
and deflection requirements specified herein. All fixed joints ore to be either welded or commercially 
designed fixed joint systems. Each field section of roiling must be identified with a permanently 
affixed lobe/with the manufacturer's name and the FOOT QPL approval number. Labels must be 
a maximum of 1-f/Z" by 3" and located at the base of a post within the field section. Project 
specific shop drawings ore required for OPL approved railings, see Shop Drawings note. 

In lieu of design calculations, submit certified test reports from on approved independent testing 
agency. Test railing systems in accordance with ASTM £935 (Test Method A & CJ using test loads 
at least 175/. of the design load. Test proprietary or nonstandard anchorage systems in accordance 
with ASTM E894 (Flexural Test). Anchorage systems must resist the minimum of 175/. of the 
design load for failure of the steel anchors or 220/. of the design load for failure in the concrete 
foundation. 

NOTES================================================================= 
RAILS, PICKETS & POSTS' 

Structural Tube, Pipe and Bar shall be in accordance with ASTM 8221 or ASTM B429, Alloy 6061-TB. End Rail 
90° bends and corner bends with maximum 4 1-0 11 post spacing, may be Alloy 6063-T6. Posts and End Rails 
shall be fabricated and installed plumb,± 1 11 tolerance when measured at 3'-6" above the foundation. Pickets 
shall be fabricated parallel to the posts. Corners and changes in tangential longitudinal alignment, shall be made 
continuous with a 9 11 bend radius. For changes in tongentia!!ongitudino!olignment greater than 45°, posts 
shall be positioned at a maximum distance of 2'-0 11 each side of the corner and shall not be located at 
the corner apex. For curved longitudinal alignments the top and bottom roils and handrails shall be shop 
bent to match the alignment radius. 

RAILING MEMBER DIMENSIONS TABLE 

MEMBER 

Posts 

Rails 

Roi! Joint/Splice Sleeves 

Handrail Joint/Splice Sleeves 

Handrails 

Handrail Support Bar 

Pickets 

BASE PLATES & POST CAPS' 

OESIGNA TION 

2 11 x 4 11 Rectangular Tube 

2" NPS (Sch. 40! 

JY:," NPS !Sch. 40! 

1 ' NPS (Sch. 40! 

JY:," NPS !Sch. 40! 

1" 1J Round Bar 

J4" NPS (Sch. 40! 

OUTSIDE 
DIMENSION 

2.00 11 x 4.00 11 

2.375" 

1.900" 

1.315" 

1.900" 

1.000" 

1.050" 

WALL 
THICKNESS 

0.250 11 

0.154" 

0.145" 

0.133" 

0.145" 

N/A 

0.113" 

Base Plates and Post Cap plates shall be in accordance with ASTM 8209, Alloy 6061-T6. 
SHIM PLATES' 

Shim Plates shall be aluminum in accordance with ASTM 8209, Alloy 6061 or 6063. Shim plates shall be 
used for foundation height adjustments greater than !/4 11 and localized irregularities greater than f/8 11

• 

Field trim shim plates when necessary to match the contours of the foundation. Bevelled shim 
plates may be used in lieu of trimmed flat shim plates shown. Stacked shim plates must be bonded 
together with adhesive bonding material and limited to a maximum total thickness of -f/2 11

, unless 
longer anchor bolts are provided for the exposed thread length. 

COATINGS' 
The aluminum roiling shall be mill finish unless otherwise noted in the Contract Documents. All nuts, 
bolts and washers shall be hot-dip galvanized in accordance with Section 962 of the Specifications. 

ANCHOR BOLTS' 
Anchor bolts shall be in accordance with ASTM F1554 Grode 36. Headless anchor bolts for Adhesive 
Anchors shall be threaded full length. Cutting of reinforcing steel is permitted for drilled hole installation. 
Expansion Anchors ore not permitted. All anchor bolts shall have single self-locking hex nuts. Tock 
welding of the nut to the anchor bolt may be used in lieu of self-locking nuts. All nuts shall be in 
accordance with ASTM A563 or ASTM A194. Flot Washers shall be in accordance with ASTM F436 and 
Plate Washers (for long slotted holes only), shall be in accordance with ASTM A36 or ASTM A709 Grode 36. 
After the nuts have been snug tightened, the anchor bolt threads shall be distorted to prevent removal of 
the nuts. Distorted threads and tock welds shall be coated with a galvanizing compound in accordance with 
the Specifications. 

RESILIENT ANO NEOPRENE PADS' 
Resilient and Neoprene pods shall be in accordance with Specification Section 932 except that testing 
of the finished pads shall not be required. Neoprene pods shall be durometer hardness 60 or 70. 

JOINTS' 
All fixed joints are to be welded all around and ground smooth. Expansion joints shall be spaced at a 
maximum 35 1-0 11 Field splices similar to the expansion joint detail may be approved by the Engineer 
to facilitate handling, but roiling must be continuous across a minimum of two posts. Only use the 
Continuity Field Splice (Detail"£") to make the railing continuous for unforeseen field adjustments. 

WELDING.-
All welding shall be in accordance with the American Welding Society Structural Welding Code (Aluminum) 
ANSI/AWS Dl.2 (current edition). Filler meta/shall be either ER5183, ER5356 or ER5556. Nondestructive 
testing of welds is not required. 

SHOP DRAWINGS' 
Complete details addressing project specific geometry Oine & grade) showing post and expansion joint 
locations must be submitted by the Contractor for the Engineer's approval prior to fabrication of the 
roiling. Shop drawings shall be in accordance with the Specifications. 

PAYMENT' 
Railing shall be paid for per linear foot (Item No. 515-2-abb). Payment will be plan quantity measured as 
the length along the center line of the top roil, and includes roils, posts, pickets, roil splice assembly, base 
plates, anchor bolts, nuts, washers, resilient or neoprene pods and all incidental materials and labor required 
to complete installation of the railing. 
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1'- 10" 

(Typ.J 

I[ Post 

5'-0 " (Max. ) ~ Bicycle Railing Post Spacing 
7'- 0" (Max.) ~ Pedes trian Railing (Typ. ) 

If. Pos t 

I[ Pos t Cl 
Varies (4" Min. , 
1' 6" Max J ( Typ) 

4JIB" O.C. (Max.J 

-

I 
_....) q:_ Picket If. End Ro1J ~ 2" NPS 

Sch. 40, 90° Bend 
ayp.J '* x I 

Top Roi/~ 2" NPS 
Sch. 40 ffyp.J 

nsion Joint (Typ.J see. \ Roi/Expo 
' Deto1/ "D " Sheet 4 of 5 

Picket L_ 

Pickets ~ 74" NPS 
1'- 6" 1 Conti nuity Field Splice 

equired) see Detail "E" 
4 of 5 (Typ .J 

<Typ.) r (as r 

CJ) 

- ~ c: 
-~ .<;: 
" D:: ..t:; 

~ 
Cl) 
QJ CJ) 

ll 1; J§ 
~ Q " "r:i) - D:: 

\.0 

\.0 I 

-I "1 

Ground Line 

See Plans f or 
continuation or 
termination limits 

J'- 10 " 

( Typ.J 

Post ~ 2 " x 4 " x ~" wolf 
Rectangular Tube ( Typ.J 

Bo t tom Rail~ 2 " NPS 
Sch 40. (Typ. ) 

Minimum from free end of concrete 
and expansion joints (Typ.J 

' ' Sch. 40 (Typ . ) \ Sheet 
/ I " I - I ..... ........... 
'- \ 

' ' 

I 
I 

1: 

I Equal Clear Openinqs at Pos ts I 

n··rrr 1-(~·11T11 nr~ 
I ...... . . . .. . 

- -- -- - - - - - -- -- -- - - - -- -ir -- - -
________ ....c=: ==--1-- -- - - - - - -- -- -- - - - - -- -- - - - - - -- -- -- - - - -- -- -- - - ....c= =a.. - - - - - -- -- -- - - - -- -- -- -

" " " " 

t\ " " " " " 
"'---

ELEVATION 

1 Ya" max. Clear 

Opening (Typ.J 

R01/expans1on ;omts to be located m panels above 
structur e expansion joints # ( 3 5'- 0" maximum spacing). 

<Showing Outside Face of Railing) 

TYPICAL RAILING DETAILS & RAILINGS ON GRADES OX TO 5X 

See 11 Typical Railing De tails 11 

for pos t, rail & p icke t details"})_ 
5 '- 0" (Mox. ) ~ Bicycle Railing Post Spacing 

7' - 0" (Max . ) ~ Pedestrian Railing 

Handrail required for ramps (Handrail 
continuous at landings between runs ) 
Handrail ~ 13/;:" NPS Sch. 40 \ 

II\ 
of roiling~ 1'- 6" 

![_ Post '- Min. 

(Typ.J 

i-s- If. Pos t 

I' 

I '-< r IN IU 

u 

NOTES: 
>t Picke t Spacing o f 4JIB" centers is based on 

a 74" NPS. ff an alternate design is used 
maintain a maximum c lear opening of 3 JIB". 

>t J: End Raif bend varies for Railings on grades 
steeper than 2 . 4/. 

NPS = Nominal Pipe Siz e 

STRUCTURES EXPANSION JOINTS NOTE: 
# Keyed cons truc t ion joints in Index No. 520 Gravity 

Wolf are not considered to be expansion joints. 

CROSS REFERENCE: 
Fo r Details "C", "D" and "E", see Sheet 4 of 5. 

1'- 6 " 
Hor iz on ta/ handrail 
extension at fonding~ 

Min. 

~ f. Post See Plans for 

con tinuation or 
termination limits 

--a::~/:~~-
II ll\ II II 

11 

IT TT 1111- IT TT I I II 
I\ II II II II II II II 

II II II II II II I I 
II II II II II II I I 
II II II II II II II 

c:i , 11 " " " " 11 11 
I 11 T?P of 11 11 

~ II S1dewolkf!1 II 
~ ~ II II II II II ~ 111111 

111 

~lLILJU~JJ!!!!~-=--~--=---~-~--~-~- -~-~-~~-~:~_ :~-~- :~-~--~-~0§~-f:: ~--~--~::• _ -_: ==: _: ___ ~ __ : _~_ ~ ~~~:~~j~ -~ I 
~ § rr- ~ I I E~~1~1tJQJ!!f~~H~~1rrrnnn11] 
Q: ~ 11 ,II 

Q) Q) °' II ~II 
(3 1; J§ II ~ 
~ a_ D 11 ._I -=--- --- - - --- -~ ------ ---- ~ ~- - - - ---------- ----------------------

en ~ Q: II "J111 1111 ~1- -- ------- - ---- ---=-----------------------=------ --- --- -- --- --------------- ---- - ---~--- -- Grade I ~ 

.. ~ .. !,. . . . . -;: J. ' : •••. : .'°'.'.'.'.. . •. .• II ~~·-]---~-[ ___ J_~ ___ J __ L_J ___ L_JJ: __ L_~ __ =_-~---:-~-~--~~~~~~~~=~=~=~==~~~----- --- ----~~-~-~-~---~--z~l i·····.·.·. ··~····.-. . ..•..•.. -.• ·.·. i-~,_--_--_-_- -_-__ -_--_-_--_-_-_--_-_--_-_--_-_--_-_--_--_-_J_o_' -_o_"_,~_M_a_x_.v _M·_· _~ ________ __,-i-_-~_""'" ___ 5_' -_o_'_' _M_in_. ------i 

-- ---- - - ----------~--------- - -- ---- - -- - S'- O" Min. Ramp Top Landing 

6 '-0" Min. 30'- 0 " Max . 

Bottom Landing Ramp 

Intermediate Landing 
RAMP REQUIREMENTS 

ELEVATION 
<Showing Inside Face of Railing) For slopes greater than 5/: 

Mox . romp slope = 8.33/. 
Max. ramp cross - slope = 2 .0/. 

RAILINGS ON GRADES STEEPER THAN 57. TO 8.337. 
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Max. landing cross - slope = 2/. 
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"' ]-
"' ...... 
0 

'= ::J 
l.. 

ill 
'= 0 

l.. 

-2 
>i c.o 
CJ I :;;;; 

"' CJ 
I -c.o 

5 '- 0 " (Max.) ~ Bicycle Railing 

7 '-0" (Max. )~ Pedestrian Railing 

Varies ~ Equal spacing 

5'- 0" Max. on Steps 
f. Post 

![_ Post 
1' - 6" Min. Handr ail 

Ex tension 
' 

RAILING CONTINUATION BEYOND STEPS OR STAIRS 
(Bottom shown, Top similar) 

Post 

Seal 
Weld J16 

Post Cap 

VIEW J-J 

J{r; " ff'_ Top 
Roi/ Cap 

Top Rail 
Cap 

Post 

/ 

I'-> 

VIEW K-K 

J16" ff'_ Bottom 
R0tl Cap 

Rail to 
Post 

Rm/ Cap 

Seal Weld 

DETAIL "J" - PLAN VIEW 
TOP RAIL TERMINATION 

DETAIL "K" - PLAN VIEW 
BOTTOM RAIL TERMINATION 

See " Typica!Railing Details", 
Shee t 2 of 5 for post, rail 
& picke t details-~~-

AL TERNA TE END 

Handrail Continuous 
At Landing 

TREATMENT DETAILS 

Vories ~ E qua/ spacing 

Aluminum Handrail required for three 
or more steps (Handrail and cheek walls 
continuous at landings) 
Handrails ~ JY,, " NPS (Sch. 40) pipe 

5' - 0" Max. on Steps 

5 ' - 0" Min. 
Length Of Landing 

ELEVATION 
(At-Grade Steps shown, 
Ele voted Stairs similar J 

-------- ___________ u_ _________ : 

I J'-0~ [ 
Min . 

Post 

DETAIL "L" - PLAN VIEW 
HANDRAIL TERMINATION 

~([_ Post 

Len th of Landin 5'Min. 
Top Landing 

CJ 

~L~[ ~ 
__ ,,,,,,-/ \ ____ . ::::.11.~~-~~ ~ ~-~J 

.,. ,. 1-- - --- __ 1 ,.,."'"~ 

_ .. _:_"'_ - -- - __ 1 

Bollom Rail 
termination, 
see Detail "K" 

ALTERNATE END TREATMENT 
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[ Top Roil 

Yi I[ 
Post Cop 

~ 11 Seal Weld 
cap to top of 
post all sides 

Top Rail 

Y]6 fl Max. gap (Typ.J 

-!{5 

Picket 

Post 

SECTION A-A 
(Top of Picket Connection) 

2" 

Post 

[ Handrail 
& Rod 

Handrail 

1 11 l/J Bar 

SECTION B-B 
<Handrail Connection) 

Post 

Y)5" Max. gap (Typ.J 

[ Post & Anchor Bolts 
1 fl Offset to 
Face of Post 

-!{5 

Bottom Rail 

Base Plate 

1" Offset to 
Face of Post 

Notch Post 
to fit Top Rail 

VIEW F-F 

Top Rail 

Post 

TOP RAIL CONNECTION 
<Base Plate Not Shawn for Clarity) 

Notch Bottom 
Rail to fit Post 

Bottom Rail & 
Edge of Base Plate 

,--'7-~---'rl-,~~~~-~~~ 

[ Post & fYJ 

[ Bolt Ho/=e=s~_'"::::f::rt\=::jj_lJt::rf;;::j:='__l-
% I[ 
Pfote---T 

Rail to Post 

Post to 
Base !f'_ J[6 

Post 1716
11 rj) (Max.J Holes 

1~ 11 214" 274 fl 1~ fl for Anchor Bolts with 
~~f-t--'-'<_,_~-f--+-'--~ Flot Washers ( T yp. J 

8" 

SECTION G-G 
BASE PLATE & BOTTOM RAIL CONNECTION 

[ Post & 
[ Bolt Ho /es_'\ 

% I[ Base 
Plate 

Post 

-~ -

"'~ 

2Ya·,· 3%" 

c+ r h6 v 
/ 

"' - > co 

\ "' 
3%" 2Ya ·,.,.___ 17[6" x 1 

Anchor Bolts Ya" Thick Resilient 
11" 

Holes 
JS" Long Slotted 

Anchor Bolts for 
with Plot 1--...l;;!;;;!~:;;;;;;;;;i~::_--l,or Neoprene Pad 

SECTION C-C 
(Bottom of Picket connection) 

6" *-* J'-0" 

6" *-* 6" 

' 

ALTERNATE 
BASE PLATE DETAIL 

(Recommended for Top of Step 

Top & Bot tom Rails 
Handrail 

e Washers (Typ.J 
15 " or 716 l/J (Max.J Holes 

for Anchor Bolts with 
Flat Washers (Typ.J 

Cheek walls) 

4" 

1'-10" 

End Raif~ 
2" NPS, 
Sch. 40 

Ya 11 Plate 

SHIM PLATE 
DETAIL 

2 1-0 11 

%"Max. Gap 

W·f/J 
Weep 
Hole 

[ Post 
Top Rail~ 2 11 

NPS, Sch. 40 

Post--2flx4" 
x % 11 thick wall 
Rectangular Tube 

?{5 

Bottom Roil--
2" NPS, Sch. 40 

4 4 
Bevel bottom of post as required 
to maintain plumb posts (Typ.J 

DETAIL "C" - RAIL CONNECTIONS 
(Showing Outside Face of Structure and Railing, 

Pickets and Handrail Not Shown for Clarity) 

3" 

17J5" l/J Hole n 
(centered) --=-wJ~ 

7[6 " Steel![ ______:_]_ 

Bevel top of post 
to match grade 

Top Rail 

PLATE WASHER 
DETAIL 

Romp 

1/i" I[ Post Cop 
Seal Weld All Sides 
/Typ.! 

Cl ~ 
h 

~ 
~ 

4 
Q 

~ 
~ c2 

Grade of 

Q 
c2 
~ 

~ 

Yz" (Min.J --- Expansion Joint 4 Sp. 11! 21/z" Post Handrail 

* 14" I/! 
Plug Weld 

Roil 
Section 

I 

%" (Max.J ~ Field Splice 

Round over both ends 
of rails Ya" (Typ.J 

I 

DETAIL "D" - EXPANSION JOINT 
<FIELD SPLICE SLIP JOINT SIMILAR) 

Slip Joint 

Rail or Handrail 
Section 

Aluminum Sleeve: 

Rail 
Section 

lYz" NPS (Sch. 40) for Rails 
1" NPS (Sch. 40) for Handrails Round over both ends 

:f< At the Contractor's option 2 ""%" rj) x f4" of rails Ya" (Typ.J 
Pan Head Aluminum (Alloy 2024-T4 or 7075-T73J 

~~~~~~~~~~~~1---

0 S S I 

Rail or Handrail 
Section 

DETAIL "B" - RAIL ANO HANDRAIL or Stainless Steel (Type 316) Set Screws 
at 2" spacing along outside face of railing may 
be substituted for the }4 11 l/J plug weld. 

DETAIL "E" - CONTINUITY 
FIELD SPLICE 

1/i" l/J x 14" Pan Head 
Aluminum (Alloy 2024-T4 or 
7075-T7 3J or Stainless Steel 
(Type 316) Set Screws. Set 
Screws must penetrate the full 
wall thickness of the inner 
sleeve. (Typ.J 

(Sha wing Sloped Condition for Stairs or Ramp) 

:f< :t Embedded length may be 4" for plug welded 
connection. CROSS REFERENCE.-

For locations of Details 11C 11
, 

11D 11 and "E", see Sheet 2 of 5. 
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([__ Bolts & Post 

4 11 Sidewalk with 
Thickened Edge 

Slope 2/. Max. (away 
from drop-off) 

4 11 (Case Ila) 
4f/2" (Case IIbJ 

See Section "A-A 11 

Sheet 4 of 5 

([__ Bolts & Post 

See Detail 11A 11 

Slope 2/. Mox. (away 
from drop-off) 

0 ;;; I 
~ .~ 

Vories 9" 

(3' Min.J 

TYPICAL SECTION ON CONCRETE SIOEWALK 
(Case IJ 

2 "" 74" !/J C.I.P. Hex Head Anchor 
Bolts, or 2 ,.., 74" !f; Headless Anchor 
Bolts set with on Adhesive Bonding 
Material System in accordance with 
Specification Sections 416 and 937. 
Self-Locking Hex Nuts & Washers. 

Shim Plates as required 

' a 

"' ~ 
~ 
~ 

a 
I 
Q 
a 
' Cl 

8" 

Reinforced 
Concrete Structure 

Min. Width at 
Top of Wall 

TYPICAL SECTION ON RETAINING WALL 
(Case ID 

Post & Anchor Bolts 

Bottom Rail 

Base Plate 

Ys 11 Thick Resilient 
or Neoprene Pad 

w..c=~l-Minimum 2 ,.., #4 Bars in Top 
of Structure for Case Ila & III 

.--H~+Minimum #4 Bars 12 J'-0 11 

(Max.J spacing for Case Ila 11 "f' 

"B" ··: 

·• 11 11 1>· Inside Face of Concrete 
Structure or Sidewalk 

.. : (Min.Jill(Min.~.-':· 

~·: I I : : '~" 
~--r.~:~1~1 I I (See Concrete Structure 

Plans for actual dimensions 
and reinforcing details) 

GET AIL "A" 
(Cast-In-Place Anchor Bolts shown, 

Adhesive Anchors similar J 

5'-0" Std. -
3'-0" Min. Clear 6"± 
Between Handrails ([__ Bolts & Post 

1]/2" NPS (Sch. 40) Handrail 

Top of 
step nosing 

·~ 

1" r/J Bar 

Step Cheekwall 

TYPICAL SECTION ON STEPS & STAIRS 
(Case IJJ) 

ANCHOR BOLT TABLE 
DIMENSIONS 

CASE STRUCTURE 
TYPE "A" "B" "C" 

Edge Dist. Edge Dist. Embedment 

I Unreinforced 
6" 1'-2 11 9" 

Concrete 

Ila Reinforced Concrete 4" 4" 9" 

IIb Gravity Wall 
4]/2" 3!/z" 1 1-0 11 

Index No. 520 @ top 

III Step Cheek wall 4!/z" 4!/z" 9" 

2008 FOOT Design Standards 

ANCHOR LENGTH 

C.I.P Hex Adhesive 
Head Bolt Anchor 

10!/z" 11" 

10!/z" 11" 

1 1-1% 11 1 1-2 11 

10!/z" 11" 

ALUMINUM PEDESTRIAN/BICYCLE PICKET RAILING 

ANCHOR 
SIZE 

14 I/! 

14 I/! 

14" I/! 

14 I/! 
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1£ Bolts & Post 

(_

Traffic Railing required for all 
Schemes (Type Varies, 32 11 

F-Shape shown, see Plans) 

r··---- ----... j Index No. 860, Aluminum 
: I Pedestrian/Bicycle 
i ! Picket Roiling ---• . • • I I • • • • : J 

I ( 
Bridge Deck 
Sidewalk 

t
_!_ _____ l 

-----~======= 

1--------------------------------------j = = = = = ~ = = - - = = "' - - -

Slope 2/ Mox. 
(away from Coping) 

SCHEME 1 -

6" 

[ Bolts & Post 
(Calv. Stee/J 

THRU-BOL T PLATE 
WASHER DETAIL 

Ya $ 
Core 
Drilled 
Hole 

Thru-Bolt 
Plate Washer 

co 
I CO 

Bridge Deck ~ 1 

Sidewalk l'rJ 

2 - 14" $ ASTM A307 
Hex Head Bolts with 
double Hex Nuts & Flat 
Washers under Head & Nuts 

SCHEME 2 

' 4" 

8" 

' 4" 

Modified height Index 
No. 860, Aluminum 
Pedes trion/Bic ycle 
Picket Roiling 

1£ Bolts & Post 

Index No. 860, Aluminum 
Pedestrian/Bicycle 
Picket Roiling -----1 

Existing railing 
to be removed 

JYz'' 

Curb with 
74 "x;!4" chamfers 

Bors 4P 
@ 1'-0 11 sp. 

(See Plans) ---

' ' 

Bridge 'Coping : 
'',--------j~ II 

~~-+---+--

Bridge Deck Sidewalk 

Slope 2X Mo\. (away 
from drop-off) 

= = ="'= = = = - _ -:;!:- - - - -

Const. Joint permitted 1'-0 11 Min. 
Embedment 

SCHEME 3 -

See Typical 
Section 
(Sheet 2J 

TYPICAL SECTION THROUGH DECK MOUNTED RAILING 
(Adhesive Anchor Option shown - SCHEME JA) 

Bridge 
Coping SCHEME 18 - DETAILS 

rThru-Bolt Option} TYPICAL SECTION THROUGH 
CURB MOUNTED RAILING 

TYPICAL SECTION THROUGH 
SIDE MOUNTED RAILING (RETROFIT} 

Deck Joint CK ~-----------------------------------74 Intermediate 

11 Open Jami * * (Coping (Typ J 

Yz 11 V-Groove in both faces and 
top of Concrete 
spaced between 

je---r;n;;J---'---l_l_=n= __ a~c:"" ,..uc ,.:j E~''':''''''''_•,',,,•_,••,e••=~==! 
Curb (Equally 
open joints) ,rEdge of Approach Stab (Coping) -- ---------;:::: ;-l 

:.t.~1U: 

: INSTRUCTIONS TO DESIGNER: 
: 1. Provide roiling layout Control Drawings in the Plans to 

1 show post spacing, curb joint, V-groove, deck joint, 

Min. ' 

'-' I I u' 
c , . 

\_Inside face of I I 
I I .,--------~ Concrete Curb I I 

PLAN 
(Scheme 2 shown, other Schemes similar, Reinforcing 

Begin or End Approach Slab--j 

Steel not shown for clarity} 

90'-0" (Maximum) 

CK 30'-0" (Maximum) 

5'-0 11 (Mox.J "' Bicycle Roiling 

Min. 6 11 
7 1-0 11 (Max.J ..., Pedestrian Railing 

Spacing 74" Intermediate Open Joint 

Spacing 
I 

Past Spacing 
I 

J'-6 11± 

Yz 11 V-Groove 

I expansion joint locations and Scheme number. 
I 2. For existing bridge retrofits special end treatment details 
I may be required for perpendicular or flared wingwolls at 
: Begin and End Bridge. Provide existing railing removal 

1 details when required. 

------------------------------------

l'-lO" Lindex No. 860 Roiling shown, 
Roil Expansion Joint (Typ.J O" Min. see Contract Plans for actual 

J'-0" Post "A" (Typ.J 1-------t+-c"~"~M~-

_;,;:=;;:::;:;:::;t::;:;:~-;::jc;c::;ib;;:::;;Ii ;;:::;;:::;;:::;;:::;;:::;;::i:;::;:~ ~---------'---"c----___ !f:._P_o_s~t TlTlTlT!f:.~P~o~s~tlr -~br#f~~ ~~"~TlT~s~e~e~D~e~t~a~1Jr"B~",iS~h~e~e~t ~2nnn~fii=ii=ii~ c'._ ___ ox. : ailing continuation or t ermina ti on 

1

1111111 111111111111111111 " 11 II II ~ ,/.::-C-H-,cr "'' * See Structures Plans, Superstructure Sheets for actual 3J8 11 @ dimensions and joint orientation. Open Curb Joints at 

70 0 F ;y ;y * 1

' : Deck Expansion Joint locations shall match the dimension 
Yz" V-Groove in both faces of the Deck Joint. For treatment of Railings on skewed 
and top of Concrete Curb bridges see Index No. 490. Deck Joint at Begin Bridge 

~~~~~~~c~~~;,~~~~~.;·; .. ;.~,;-.. ~i;·;·;··;·;·;.~.;.~ .. ;.~ .. ;.~ .. ; .. ~.;~~-~.~,.~.~ .. ~~;:;~;.~~~~ti:;r;~;c;IT;.d;1;1.b;.IT;1;[;";IT;n;11~7~,~~~~~~"~~~~~~;~~~~~~~~;~~~a~~~Ul_~ •• !~~==-~~~==~ 

opening for adjoining railings 
(Scheme 2 shown, other Schemes similar, Reinforcing Steel not shown for clarity} 

..-~~ ...... ..-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Last 
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AL TERNA TE REINFORCING <WELDED WIRE REINF.J DETAILS CONVENTIONAL REINFORCING 
374" 374" 

STEEL BENDING DIAGRAMS 1?!6
11 r/J Holes ' 3" 

NOTE' Place wire panels to minimize the end overhang. End Overhangs for Anchor Bolts ~ 5t" % ' """ 
greater than 474" are not permitted. BILL OF REINFORCING STEEL t----.._ (Centered) 

' e-_ll_l_ ____ l 
~----IT! ::;:: 3 MARK SIZE LENGTH 1!{5 11 x JY8 11 Long 

~ 
11 " ~ 019. 7 or #4 Bar <Lap Slotted Holes with ____., I 

'!{5 If. Splice Each Longitudinal Wire) 4" 
p 4 2'-0 11 

Plate Washers II~ ~ "' 11 
1'-9 11 Min. 1'-0" }\~19.7 <Typ.J s 4 As Reqd. 4' "' PLATE WASHER DETAIL 

I <Typ )I Lap 

274 I 274 '~ " I 4" 
' ' Ji,, ;c; 17 t \, t C) I I 

-, 
( 

~ 

U3 As Reqd. PLAN VIEW 

I I 2 ~ 74 "0 x 3" ASTM A307 ~ 

019.7 (Horizon ta!) 019. 7 (Vertica!J 
Bolts with Self-locking Hex (Typ. ! ,--\--

BAR 4P BAR 4S 
Nuts and Flat Washer under Index No. 860 SPLICE DETAIL WELDED WIRE Nut, Plate Washer under Head\----- - - Fil! void with Railing 

(Between WWR Sections) REINFORCEMENT <WWRJ L- non-shrink grout 

~',cp CURB REINFORCING STEEL NO TES' ~ ,-Ya 11 Thick Resilient or 
1. All bar dimensions in the bending diagrams are out to out. 3" I " L8x6xf/2 11 Neoprene Pad (8 11 x 11 ') 
2. The reinforcement for the curb on a retaining wo(( shall be -

the same as detailed for an 8 11 deck. 
,, 

2 '""74"rJJ x 1'-2" Headless rl1''~( ~ Mortar LI "' 
""[] !IJ 

3. Aft reinforcing steel at the open joints shall hove a 2" minimum cover. "' ~~v Pfug Anchor Bolt set with an 

~' ~ "* r;::- /\ i... 
4. Bors 45 may be continuous or spliced at the construction joints. . 

Adhesive Bonding Material Yz" Cope 
Bar splices for Bors 4S shaft be a minimum of 1'-9 11

• 

__ ..., 
System in accordance with Y4 v \ mf ·- - - - - - - -

------
5. At the option of the Contractor Welded Wire Reinforcement (WWRJ Specifications Section 416 '\ may be used in lieu of all Bars 4P and 4S. Welded Wire Reinforcement and 937. Self Locking Hex_,., '~' "* Yz, If. Stiffener ~ ~-

shaft conform to ASTM A497. Nuts & Flat Washers 

Yz (Mox.) Weld 
~ 

DETAIL "A II - SECTION 174 'Cl I__ 174, 

~ 4 I\ 1", 274 11 274" 1': I 4 Termination ITyp.J ~ 

ESTIMATED CONCRETE CURB AT INTERMEDIATE OPEN JOINT 
QUANTITIES <SCHEME 2J NOTE' 11" 

, 

ITEM UNIT QUANTITY At Intermediate Open Joints, the tower 3" TYPICAL SECTION 
Concrete CY/LF 0.0124 

portion of the open joint shall be plugged 
ELEVATION VIEW by filling it with mortar in accordance with 

Reinforcing Steel LB/LF 4.01 Section 400 of the Specifications. 

SCHEME 2 - CONCRETE CURB DETAILS SCHEME 3 - SIDE MOUNTED SUPPORT BRACKET DETAILS 

6" $" 10" , Too & Bottom Ra ifs 
6" ** 6" "Cf" I Handrail BRIDGE PICKET RAILING NOTES' 

2" Vories :t:t:t:t '"" Deck Expansion Joint APPLICABILITY NOTE: Bridge Picket Railing is limited to use on bridges with an expansion 

Y!" I± YB ') ~ Field Splice Slip Joint or joint thermal movements not exceeding 5 11 Scheme 3 is limited to bridge retrofit applications 

74' 0 Curb Intermediate Open Joint where additional sidewalk width is required. 
Cf 
Plug Weld~ 

I 

f Roil or Handrail RAILING DETAILS: For Roiling fabrication and installation details and notes see Index No. 860, 
Section except that railing shaft be fabricated and installed normal to the Profile Grode longitudinally 

~ ' l l 

~ 
and vertical transversely. 

I ~'I ~ 

~ over both ends 

CONCRETE CURB (Scheme 2): Construct concrete curb vertical with the top surface finished 

Roi! ~ (__Steel Sleeve: /eve( transversely. Concrete cf ass shall be the some as the bridge deck. 
Section 1!/z" NPS !Sch. 40) for rails 

of rails Ya" (Typ.J 1 11 NPS (Sch. 40) for handrails SIDE MOUNTED SUPPORT BRACKET (Scheme 3J: L-Shope and Stiffener Plate shall be in 
accordance with ASTM B209, Alloy 6061-T6. Welding shall be in accordance with the American 

DETAIL "B" - EXPANSION JOINT Society of Structural Welding Code (Aluminum) ANSI/AWS Dl.2 (current edition). Filler me ta! 

<FIELD SPLICE SLIP JOINT SIMILAR) shall be either ER5183, ER5356 or ER5556. Nondestructive testing of welds is not required. 

* At the Contractor's option 2 '"" 1/;" (/J x 74" Pon Head Aluminum (Alloy 2024-T4 or 7075-T73J PAYMENT: Roiling sha!!be paid per linear foot (Item No. 515-2-abbJ for the aluminum roiling 
or Stainless Steel (Type 316) Set Screws at 2 11 spacing along outside face of railing may and include the cost of support brackets (Scheme 3). Concrete and reinforcing steel quantities 
be substituted for the 74 11 l/J plug weld. for the concrete curb (Scheme 2), will be included in the bridge deck pion quantity pay items. 

** Embedded length may be 4 11 for plug welded connection. Payment will be pion quantity measured as the length along the center line of the top rail, 
$¥$ Increase handrail sleeve embedment to 8 11 for Expansion Joint openings greater than 2 11

• and includes roils, posts, pickets, rail splice assembly, base plates, anchor bolts, nuts, washers, 

* * * :t Expansion Joint opening shall match the clear opening in the deck joint but not greater than 3". resilient or neoprene pods and all incidental materials and fob or required to complete 
installation of the roiling. 

@ 
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DESIGN SPECIFICATIONS' 
U.S. Access Board 11ADA Accessibility Guidelines", July 2004 as adopted with amendments by the USOOT 

under 49CFR Part 37. 
DESIGN LIVE LOADS' 

The Pedestrian Guiderail was tested by the FOOT Structural Research Center and found to resist 
on equivalent Service Loading of 50 !bs./ft. acting simultaneously in the transverse and vertical 
direction when applied at the height of the Top Rail. 

APPLICABILITY NOTE TO DESIGNER' 
This Index is not approved for use on bridges. This railing is not applicable for shielding drop-off 
hazards for vehicular traffic. This railing is applicable for all cases where a pedestrian or bicyclist 
drop-off hazards do not exceed 2 1-6 11

, Pedestrian/Bicycle Railings for customary applications are 
provided in Index No 1s. 850 or 860. Afso appficobfe for sefect uses on sidewalks within service 
areas and similar locations. Adequate foundation support shall be provided for anchorage 
and stability against overturning. For unusual site conditions a site specific railing is to be designed 
by the responsible engineer. Refer to FOOT Plans Preparation Manual (Volume J) Chapters 4 & 8, 
for the definition of vehicular, pedestrian and bicyclist "drop-off hozords 11

• 

AL TERNA TE DESIGN' 
Manufacturers seeking approval of proprietary railing systems for inclusion on the Qualified Products 
list as pre-approved alternate designs must submit application along with design documentation 
showing the proprietary railing system is designed to meet the live load and geometric requirements 
specified herein, provides a minimum 50 year design life and that deflections due to the Design live 
l oods do not exceed 1!/z fl at midspan of the top rail for the Pedestrian Guiderai! and 2!/z 11 at midspan 
of the top roil for the Bicycle Guidera(!. All fixed joints ore to be either welded or commercially 
designed fixed joint systems. Each field section of railing must be identified with a permanently 
affixed lobe/with the manufacturer's name and the FOOT OPl approval number. Labels must be 
a maximum of 1!/z" by 3 11 and located at the base of a post within the field section. Project 
specific shop drawings ore required for QPl approved railings, see Shop Drawings note. 

In fieu of design calculations, submit certified test reports from on approved independent testing 
agency. Test roiling systems in accordance with ASTM £935 (Test Method A & C) using test 
loads at !east 175;: of the design load. Test proprietary or nonstandard anchorage systems 
in accordance with ASTM E894 (Flexural TestJ. Anchorage systems must resist the minimum 
of 175;: of the design load for failure of the steel anchors or 220;: of the design load for 
failure in the concrete foundation. 

NOTES================================================================= 
PIPE RAILING & POSTS' 

Structural Tube, Pipe and Bar shall be in accordance with ASTM B221 or ASTM B429, Alloy 6061-T6. 
End Roi/90° bends and corner bends with maximum 4 1-0 11 post spacing, may be Alloy 6063-T6. Posts 
and End Rails shall be fabricated and installed plumb, ± 1 11 tolerance when measured at 3 1-6 11 above 
the foundation. Corners and changes in tangential fongitudinol alignment, may be mode continuous with 
a 9 11 bend radius or terminated at adjoining sections with a standard end hoop when handrails are not 
required. For changes in tangential longitudinal alignment greater than 45"', posts shall be positioned at 
a maximum distance of 2'-0" each side of the corner and shall not be located at the corner apex. 
For curved longitudinal alignments the top and bottom rails and handrails shall be shop bent to match 
the alignment radius. 

RAILING MEMBER DIMENSIONS TABLE 
MEMBER 

Posts 

Roils 

Rail Joint/Splice Sleeves 

Handrails Joint/Splice Sleeves 

Handrails 

Handrail Sunnort Bar 

BASE PLATES' 

DESIGNATION 

2" NPS (Sch. 40! 

2" NPS (Sch. 40! 

lf/2" NPS (Sch. 40! 

1" NPS <Sch. 40! 

lf/2" NPS <Sch. 40! 

1" l/J Round Bar 

OUTSIDE 
DIMENSION 

2.375 11 

2.375 11 

1.900 11 

1.315 11 

1.900" 

1.000" 

Bose Plates shall be in accordance with ASTM 8209, Af!oy 6061-T6. 
SHIM PLATES' 

WALL 
THICKNESS 

0.154" 

0.154 11 

0.145 11 

0.133 11 

0.145" 

N/A 

Shim Plates shat! be aluminum in accordance with ASTM B209, Alloy 6061 or 6063. Shim plates shal! be 
used for foundation height adjustments greater than f/4 fl and localized irregularities greater than f/[/ 1 

Field trim shim plates when necessary to match the contours of the foundation. Bevel!ed shim 
plates may be used in lieu of trimmed flat shim plates shown. Stocked shim plates must be bonded 
together with adhesive bonding material and limited to a maximum total thickness of Yz", unless 
longer anchor bolts are provided for the exposed thread length. 

COATINGS' 
The aluminum roiling shall be mill finish unless otherwise noted in the Contract Documents. All nuts, 
bolts and washers shall be hot-dip galvanized in accordance with Section 962 of the Specifications. 

ANCHOR BOL rs.-
Anchor bolts shall be in accordance with ASTM F1554 Grade 36. Headless anchor bolts for Adhesive 
Anchors shol! be threaded fuf! length. Cutting of reinforcing steel is permitted for drilled hole installation. 
All anchor bolts shall hove single self-locking hex nuts. Tack welding of the nut to the anchor bolt may 
be used in fieu of self-locking nuts. All nuts shall be in accordance with ASTM A563 or ASTM A194. Flot 
Washers shall be in accordance with ASTM F436 and Plate Washers (for long slotted holes only), shall be 
in accordance with ASTM A36 or ASTM A709 Grade 36. After the nuts have been snug tightened, the 
anchor bolt threads shall be distorted to prevent removal of the nuts. Distorted threads and tock welds 
shall be coated with a galvanizing compound in accordance with the Specifications. 

RESILIENT AND NEOPRENE PADS' 
Resilient and Neoprene pads shall be in accordance with Specification Section 932, except that testing 
of the finished pads sha!fnot be required. Neoprene pads shall be durometer hardness 60 or 70. 

JOINTS' 
All fixed joints are to be welded all around and ground smooth. Expansion Joints shall be spaced at 
a maximum of 30'-0 11 Field splices similar to the expansion joint detail may be approved by the 
Engineer to facilitate shipping and handling, but rails must be continuous across a minimum of two 
posts. Only use the Continuity Field Splice (Detail "Efl) to make the railing continuous for unforeseen 
field adjustments. 

WELDING' 
All welding shall be in accordance with the American Welding Society Structural Welding Code (Aluminum) 
ANSI/AWS 01.2 (current edition). Filler metolshaf!be either ER5183, ER5356 or ER5556. Nondestructive 
testing of welds is not required. 

SHOP DRAWINGS' 
Complete details addressing project specific geometry (fine & grade) showing post and expansion joint 
locations must be submitted by the Contractor for the Engineer's approval prior to fabrication of the 
railing. Shop drawings sha!f be in accordance with the Specifications. 

PAYMENT' 
Guiderail shall be paid for under the contract unit price for Pipe Guiderail (Aluminum), lF (Item No. 
515-1-2). Payment for the Guiderailwillbe plan quantity measured as the length along the center 
line of the top rail, and includes rails, posts, rail splice assembly, base plates, anchor bolts, nuts, 
washers, resilient or neoprene pads and off incidental materials and labor required to complete 
installation of the Guidera/!. 
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1'- 6" 6 '-0" (Max. )~ Equal Panels Post Spacing ([_ Post 

<Typ.J <Typ) Varies (4" Min ., 
End Rail~ 2" NPS 
Sch 40 gooBend f. Post Rail~ 2 " NPS Roi/Expansion Joint <Typ. J 

( /yp.! ; * ~~> (Sch 40 <lyp! ~Po't ' '"" Oetall ' D' Shee/4 of5 

J'- 6" Max. ) <Typ.J l'-6" 

L
Additiona/R01! for (T J 

Continuity Field Splice 
(as required) see Detail "E" 
Sheet 4 of 5 <Typ .) , Bicycle Facilities yp . 

---- ----------------- --------------------------------- ----------- ---- -----

~ __.,---c~~ 

c§ 
·5 0 

Cl::~ § 
-92 § "£ 
ll l:> "' 

. ~ c: {; ~ 
Q) ~ Q] ~ 

_g Q ~ 

~ .::; '° 
_I 
I<) 

Ground Line 

See Pl ans f or 

l'- 10" 

(Typ.J 

Minimum from free end of concrete 
and expansion joints <Typ .J 

r .... ..... ...... ........... ........... .... ·1 
, l --------- -- -- ------- -- --------- -- ------------

t_=_ -=--=-=--=--=--=-=--=--=--=-_=_:r:_1:-:!_·_:i=:::r:=:::'. -------------------------------------------- :::_=_ -=-_:J_1:::!::-:·:= __ c: __ ::: __ I:_-=-=-_::::j_ -

- - -- - --- . - - - - -- - -- - - - "l 1-- -- - - - - -- -- -

ELEVATION 

" " " " 

" 
" " " " " 

Roil expansion joints to be located in panels above 
structure expansion joints # (30 '-0" maximum spacing). 

NOTES: 
'k 'k End Roil bend varies for Railings on 

grades steeper than 2 . 4 /.. 
NPS = Nominal Pipe Siz e 

STRUCTURES EXPANSION JOINTS NOTE: 
# Keyed construction joints in Index No . 520 Gravity 

Woll ore no t considered to be expansion joints. 

CROSS REFERENCE: 
For Details "C", "D " and "E", see Sheet 4 of 5. 

TYPICAL RAILING DETAILS & RAILINGS ON GRADES OX TO 5X 

6'- 0" (Max. )~ Equal Panels 

1'-6" 
Min. 

Post Spacing 
(Ty p .J 

~I[_ Pos t 

See "Typical Railing Details " 
for post & rot! det01/s 

([_ Post 
1'-6" 
Min. See Plans for 

con tinuation or ------------ ------------ ------ -----------1 r -----·- - - ', termination limits 
- -- - - -- --- - - - - ---- - ~----~-----~----------~-~---- - - --- ; ;----- l1 

i ~~<,\, o f roiling~ 
-- --_- -- -_-_-_____ _____ ____ ___ H-;ndrail ~ 10' NPS : : ' ' -1 J... - ~ -1.. 

-- -- ~ Sch. 40 <Typ .J : :=====-----r---1 - ·+======== "i 
· ~=:=+====-~==J 

Top o f 
Sidewalk 

-----:::::::·:: ___ ' ___ ::::::::::::::::::::::::):::::l 
i:o ~- -------- ----------- ------------------1 
I Cl 
~~ 

::::::::_::::::::::::::::::::::: ______ ::::::::::::: __ ~------------------------ -------------------~~1-li--------~5'-0 '' M--,.n--. -----------------1-·1-·-_-_--_-_--___________ 3_0_' -R_Oa_m'_' _PM_a_x_·--------------i-------T-5o_p' -_O_L_'a'_nM_d1_n1·n-·g-------i 
---- -- - --------- --~-------- - - ---- ---- -- - - -

In termediate Landing 6 '-0" Min. 30'- 0" Mox. 

Bottom Landing Ramp 
ELEVATION 

RAMP REQUIREMENTS 

(Showing Inside Face of Railing} For slopes greater than 5/: 
Max. ramp slope = 8.33/. 
Mox. ramp cross - slope = 2 .0/ 

===========RAILINGS ON GRADES STEEPER THAN 5X TO 8.33X=========== 
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Max. landing slope = 2/. 
Max. landing cross - slope 
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"' Q 

..':: 
"' '-a 
c: 
:i 
'-
Ill 
c: 
0 

'-
0 
'-

"' 
(.() 

I D ;;, ~ 

c:::i 
I -(() 

6'- 0" <Max. ) E qua/ Panels Varies ~ Equal spacing 

![_ Post 6'-0 " Max. on Steps 

![_ Post 
1 ' - 6" Min. Handrail 
Ex tension 

' 
>; - - - - -- - - -- - - - - -- - - - - - - - -- -- - - - - - -- -- -- - - - - - -- -- - - - - - - - -- -- - - - - - - -- - - - - - - - - - - - - - - -- - - - - - -

"l- - - - -- -- - - - - - - ; ; - - - - - -- -- - - - - - -- -- -- - - - -- -- -- - - - - - -- -- - - - - - --, r -- - -- -- -- -
I I I I 

l i Handrail * 
1 

_. ' _ .. .. 1---- -----· 

See "Typic al Railing _/ ,--<-:::~ ___ j' ________ , _,---·_,-
De t ails", Shee t 2 of 5 ,--·/ \ _&f!Jl-
for post & rail details ~- _,, ~ - - - - -- - -• .-----~- -

------- -- -- - -- -- - --- ---- -- - --- ----- - - --------- - - ---- _____ ____ ;~-- __ __ \ _,,-__. See Index No. 521 

l---------------------\----------- - - - -- - - - - ---- - -- - - --------- - - ---- ----- -~ ---1! l ~~r c;;e;a~~:::~;s 
1 " ' --~ - - - - -- -- - - - - -- -- -- - - - - - -- -- - - - - - -- -- -- - - - -- -- -- - - - - - -- -- - - - - - -- -- -- - -' · - -- --- -- - ' 

Concre te sidewalk to extend 6" min behind ![_ railing 

RAILING CONTINUATION BEYOND STEPS 
(Bottom shown, Top similar) 

Handrail Termination 
See Detail "A" <Typ.J 

1'- 6" Min . 
-----

Handrail 
Ex tension 

Aluminum Handrail r equired 
for three or more steps 
(Handrail and cheek walls 
continuous at landings) 
Handrail ~ JYz" NPS <Sch. 40J 

Varies ~ Equal spacing 
6 '- 0" Max. on Steps 

Handrail 

Handrail Continuous 
At Landing 

ELEVATION 
(At-Grade Steps) 

Bo !tom L anding • 

CJP 

Post 

~==='j- JYz" 

DETAIL "A" - PLAN VIEW 
HANDRAIL TERMINATION 

See "Typic al Railing De t ails", 
Sheet2 of 5 f or p os t& raildetails 

~(£ Pos t 
- - -l 

f--~7'--+----'-ccc-"-=--__, :<--"'i 

Min 

.··· i//:~t .•••· : jr •······. ;' 

sides 

Len th of L andin 5 ' Min. 
Top Landing 

1'- 6" 
Min. 

.--" I _ .. _ .. __... _____ ~ 

Handrail T er min a lion, 
See Detail "A" <Typ.J 

-- - -- -~ -- - - --- -- __ u__ -- -- -- -_: 
ALTERNATE END TREATMENT 

~ Min . 
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Handrail 
Rod 

!" 0 Bar 

SECTION B-B 
(Handrail Connec lion) 

4" 

3!;4'' 

Va 11 Plate 

SHIM PLATE 
DETAIL 

!;4 11 (/! x 74" Pan Head 

PLATE WASHER 
DETAIL 

J'-0" 

6"* 6" 

Ii_ Guiderail & 
Ii_ Bolt Holes 

!/2" if_ Base 
Plate 

8" 

SECTION C-C 
BASE PLATE DETAIL 

Ii_ Guideroi! & Post 

[ Bolt Holes_ "'\,_+-BB 
!/2" if_ Base 
P!ate---4 

11" 

AL TERNA TE BASE 

JYI_6 11 x l/e 11 Long Slotted 
Holes for Anchor Bolts 
with Plate Washers <Typ.J 
or 17[6

11 (/! (Max.) Holes 
for Anchor Bolts with 
Flat Washers <Typ.J 

PLATE DETAIL 
(Recommended for Top of Step Cheekwal/s) 

Aluminum <Alloy 2024-T4 or 
7075-T73) or Stainless Steel 
!Type 316! Set Screw !Typ.! 
(Underside of rail)------

3" 3" Ya 11 (Min.) ~ Expansion Joint 

!;4" (Max.J ~ Field Splice Slip Joint 

I Rail or Handrail Section 

Rail or 

- - -y-~ 

I 

Handrail Section Round over both ends 
of rails Ya 11 <Typ.) 

!;4 11 (/! x 74 11 Pan Head 
Aluminum {Alloy 2024-74 or 
7075-T73J or Stainless Steel 
(Type 316) Set Screws. Set 
Screws must penetrate the 
full wail thickness of the 
inner sleeve. (Typ.J 

Rail 
Section 

DETAIL "D" - EXPANSION JOINT 
<FIELD SPLICE SLIP JOINT SIMILAR) 

1'-8" 

!;4 11 Mox. Gap 

3 Sp.@ 2!/," 3 Sp.@ 2!/," 

Round over both ends 
of rails Ya 11 (Typ.J 

• 

DETAIL "E" - CONTINUITY 
FIELD SPLICE 

Aluminum Sleeve: 
lf/2 11 NPS (Sch. 40) for Rails 
1 11 NPS (Sch. 40) for Handrails 

:t: At the Contractor's option, embedded length may 
be 4" when a 74" (/! plug weld is substituted for 
the %" !jJ set screw. 

Raif or Handrail 
Section 

Aluminum Sleeve: 
lf/2 11 NPS (Sch. 40) for Rails 
1 11 NPS (Sch. 40) for Handrails 

J'-6" 

If Post 
Top Rail~ 2 11 

NPS, Sch. 40 

'-!----: CJP CJP \-----1--"' 

---Post~ 2" 
NPS, Sch. 40 ---~ 

I c-'~--: C JP CJP >---h 

Bottom Rail~ 

2 11 NPS, Sch. 40 

ITTi m rm 
"~t~~....i;;:~~~;;i_~~~~ ",,._~~....i;;::;~~~;;J....~--t====I= 

Bevel bottom of post as required 
to maintain plumb posts (Typ.J 

DETAIL "C" - RAIL CONNECTIONS 
Untermediate Roil and Handrail Not Shown) 

Top Rail 

Grode of 
Post Ramp or Stairs----, 

Bottom Roil or Intermediate 
Rail (Bicycle Facilities) 

Handrail 

DETAIL "B" - RAIL AND HANDRAIL 
(Sha wing Sloped Condition for Stairs or Ramp) 

CROSS REFERENCE• 
For locations of Details "C", 11D 11 and 11£ 11

, see Sheet 2 of 5. 
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Additional roil for 
Bicycle Facilities !:-

[ Guideroi! & Anchor Bolts 

4 11 Sidewalk with 
Thickened Edge 

Slope 2/. Max. (away 
from drop-off) 

Vories 

(3'Min.J 

() 

9" 

6" Standard, 
7f/2" for Romps 
requiring handrails 

" 
CD ~ 

~ 
Qi c 

" 0 

Ui "' u 
c 

" "' " 

TYPICAL SECTION ON CONCRETE SIDEWALK 

If Post 
Ya fl Min. Beveled 

~ 
30 11 (/J Core Drilled ',o·, ·,.t.·· ."0 6"· 

Hole (0 "±J, Clean 
hole in accordance 
with Specification 
Section 416 -----r 

"' ~ 
0 

Q: 

"" 0 

.~ 
[)] 

co 
I . 

"' 

C) 
I . 

"' ~ 
0 

Q: 

c 
.~ 
~ 
~ 

" a 
" Q 

co 
I 

"' 

°' I . 

°' I . 
~ 

;;; 
.~ 
c 
0 

" 
~ 
~ 

0 
I 

Pedestrian Guidera/! spacing 
(Bicycle Guideroil spacing) 

?' 
CD 
I . 
< 

?' 
co 
I 

< 

" CD 
4f/2" 

I 

< 

" 

~ 
. 

co 
(( 

~ ; II 

" Qi c II 0 

" 0 

"' Ui "' II u II c 
CD "' ':'.II I " 

[ Guideroil & Anchor Bolts 

Base Plate with Shim 
plates (as required) (Typ.J 

Ya 11 Thick Resilient 
or Neoprene Pad ( T yp, J 

Slope 2/ Max. (away 
from drop-off) 

Back Face of 
Gravity Wall 

" II g- 2:! ·II 
c 

Cl 

9" Width of Structure at 
(Min.J 6 11 Embedment Depth 

TYPICAL SECTION ON GRAVITY WALL 
Wther Retaining Walls Similar) 

Epoxy Mortar (Type FJ in 
accordance with Specification 

3 11 Min. Embedment 

Seal end of post with a 
p!as tic or aluminum plug 

OPTIONAL SIDEWALK ANCHORAGE DETAIL 

Top 
step 

NOT£Sc 

of 
nosing 

5 1-0 11 Std. "' 
3'-0 11 Min. Clear 
Between Handrails 

'" ~ 
0 

Q: 

"" "' u ~ 
-~ 0 

~ 

[)] 
Q: 

"' c .s 
.~ ~ 

G 
~ < 

CD ~ 

I " :s. ;,. a 
" Ui Q 

C) 

I E: 

'" 
0 

CD " I 

"' 
a 
" c 
G 
~ 
0 

" " "' 
Cheek wall 

[ Guiderai! & 
Anchor Bolts 

'i----- Additional roil for 
L•: Bic yc!e Facilities 

10 11 NPS (Sch. 40) Handrail 

~1-+-1-- 1 fl r/J Bar 

4f/2 11 Min. 

., CD ~ 
Qi 

~ 
c 

" 0 

Ui "' ~ 0 
0 

" "' " 
TYPICAL SECTION ON STEPS & STAIRS 

:f J: 2 "' Y/' (jJ x 8 11 Steel Anchors: 
Galvanized SteelBo!ts (As Shown) (C-I-PJ; Galvanized U-Bo!ts Permitted (C-I-PJ; 
Galvanized Adhesive Anchors Permitted (J: :f J:J; Expansion Anchors Not Permitted. 

J: J: J: Adhesive anchors shall be fully threaded headless anchor bolts set in drilled 
holes (manufacturer recommended diameter) with on Adhesive Bonding Material 
System in accordance with Specification Section 937 and installed in accordance 
with Specification Section 416. The minimum embedment is 6 11

• 
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DESIGN SPECIFICATIONS' 
U.S. Access Board 11ADA Accessibility Guidelines", July 2004 as adopted with amendments by the USDOT 
under 49CFR Part 37. 

DESIGN LIVE LOADS' 
The Guider oil shall resist an equivalent Service Loading of 50 !bs./ft. acting simultaneously in the 
transverse and vertical direction when applied at the height of the top pedestrian roil (42"). 

APPLICABILITY NOTE TO DESIGNER' 
This Index is not approved for use on bridges. This railing is not applicable for shielding drop-off 
hazards for vehicular traffic. This railing is applicable for all coses where a pedestrian or bicyclist 
drop-off hazards do not exceed 2'-6 11

, Pedestrian/Bicycle Railings for customary applications are 
provided in Index No 1s. 850 or 860. Also applicable for select uses on sidewalks within service 
areas and similar locations. Adequate foundation support shall be provided for anchorage 
and stability against overturning. For unusual site conditions a site specific roiling is to be designed 
by the responsible engineer. Refer to FOOT Plans Preparation Manual (Volume IJ Chapters 4 & 8, 
for the definition of vehicular, pedestrian and bicyclist "drop-off hazards 11 

AL TERNA TE DESIGN' 
Manufacturers seeking approval of proprietary railing systems for inclusion on the Qualified Products 
List as pre-approved alternate designs must submit application along with design documentation 
showing the proprietary railing system is designed to meet the live load and geometric requirements 
specified herein, provides a minimum 50 year design life and that deflections due to the Design Live 
Loads do not exceed 1Yz" at midspan of the top rail for the Pedestrian Guiderailond 2Yz" at midspan 
of the top rail for the Bicycle Guiderail. All fixed joints are to be either welded or commercially 
designed fixed joint systems. Each field section of railing must be identified with a permanently 
affixed label with the manufacturer's name and the FOOT QPL approval number. Labels must be 
a maximum of JJ!2 11 by 3 11 and located at the base of a post within the field section. Project 
specific shop drawings are required for QPL approved railings, see Shop Drawings note. 

In lieu of design calculations, submit certified test reports from an approved independent testing 
agency. Test railing systems in accordance with ASTM E935 (Test Method A & CJ using test 
loads at !east 175/. of the design load. Test proprietary or nonstandard anchorage systems 
in accordance with ASTM E894 (Flexural TestJ. Anchorage systems must resist the minimum 
of 175/. of the design load for failure of the steel anchors or 220/. of the design load for 
failure in the concrete foundation. 

NOTES================================================================= 
PIPE RAILING & POSTS' 

Pipe Rails and Posts shall be in accordance with ASTM A53 Grade B for standard weight pipe and 
ASTM A500 Grade B, C or D or ASTM A501 for structural tube. Bars for handrail supports shall be 
ASTM A36. Posts and End Roils shall be fabricated and installed plumb, ± 1 11 tolerance when measured 
at 3 1-6 11 above the foundation. Corners and changes in tangential longitudinal alignment, may be made 
continuous with a 9 11 bend radius or terminated at adjoining sections with a standard end hoop when 
handrails are not required. For changes in tangential longitudinal alignment greater than 45°, posts 
shall be positioned at a maximum distance of 2 1-0 11 each side of the corner and shall not be located 
at the corner apex. For curved longitudinal alignments the top and bottom rails and handrails shall be 
shop bent to match the alignment radius. 

RAILING MEMBER DIMENSIONS TABLE 
MEMBER 

Posts 

Roils 

Rail Joint/Splice Sleeves 

Handrails Joint/Splice Sleeves 

Handrails 

Handrail Sunnort Bar 

BASE PLATES' 

DESIGNATION 

2" NPS (Sch. 40! 

2" NPS (Sch. 40! 

1!/z" NPS !Sch. 40! 

1" NPS !Sch. 40! 

l!/z" NPS (Sch. 40! 

1 11 i/J Round Bar 

OUTSIDE 
DIMENSION 

2.375 11 

2.375 11 

1.900 11 

1.315" 

1.900" 

1.000" 

Base Plates shall be in accordance with ASTM A36 or ASTM A709 Grade 36. 
SHIM PLATES' 

WALL 
THICKNESS 

0.154" 

0.154 11 

0.145 11 

0.133 11 

0.145" 

N/A 

Shim Plates sha!! be aluminum in accordance with ASTM 8209, Alloy 6061 or 6063. Shim plates shall be 
used for foundation height adjustments greater than »i" and localized irregularities greater than -}/[/'. 
Field trim shim plates when necessary to match the contours of the foundation. Bevelled shim 
plates may be used in lieu of trimmed flat shim plates shown. Stacked shim plates must be bonded 
together with adhesive bonding material and limited to a maximum total thickness of Yz 11

, unless 
longer anchor bolts ore provided for the exposed thread length. 

COATINGS' 
The railing shall be hot-dip galvanized ofter fabrication in accordance with Section 962 of the Specifications. 
All nuts, bolts and washers shall be hot-dip galvanized in accordance with Section 962 of the Specifications. 

ANCHOR BOL rs.-
Anchor bolts shall be in accordance with ASTM F1554 Grade 36. Headless anchor bolts for Adhesive 
Anchors shall be threaded fu!! length. Cutting of reinforcing steel is permitted for drilled hole installation. 
All anchor bolts shall hove single self-locking hex nuts. Tack welding of the nut to the anchor bolt may 
be used in lieu of self-locking nuts. All nuts shall be in accordance with ASTM A563 or ASTM A194. Flat 
Washers shall be in accordance with ASTM F436 and Plate Washers (for long slotted holes only), shall be 
1n accordance with ASTM A36 or ASTM A709 Grade 36. After the nuts have been snug tightened, the 
anchor bolt threads shall be distorted to prevent removal of the nuts. Distorted threads and tock welds 
shall be coated with a galvanizing compound in accordance with the Specifications. 

RESILIENT ANO NEOPRENE PADS' 
Resilient and Neoprene pads shall be in accordance with Specification Section 932, except that testing 
of the finished pads sha!!not be required. Neoprene pads shall be durometer hardness 60 or 70. 

JOINTS' 
All fixed joints are to be welded all around and ground smooth. Expansion Joints shall be spaced at 
a maximum of 30'-0". Field splices similar to the expansion joint detail may be approved by the 
Engineer to facilitate shipping and handling, but rails must be continuous across a minimum of two 
posts. Only use the Continuity Field Splice (Detail 11E 11

) to make the railing continuous for unforeseen 
field odjus tmen ts. 

WELDING' 
All welding shall be in accordance with the American Welding Society Structural Welding Code (Steel) 
ANSI/AWS 01.1 (current edition). Weld metal shall be E60XX or E7DXX. Nondestructive testing of 
welds is not required. 

SHOP DRAWINGS' 
Complete details addressing project specific geometry Oine & grade) showing post and expansion joint 
locations must be submitted by the Contractor for the Engineer's approval prior to fabrication of the 
railing. Shop drawings shall be in accordance with the Specifications. 

PAYMENT' 
Guiderail shall be paid for under the contract unit price for Pipe Guiderail (Stee!J, LF (ft em No. 
515-1-1). Payment for the Guideroilwillbe plan quantity measured as the length along the center 
line of the top rail, and includes rails, posts, rail splice assembly, base plates, anchor bolts, nuts, 
washers, resilient or neoprene pods and all incidental materials and labor required to complete 
installation of the Guidera/!. 
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Ground Line 

l'- 10" 

See Plans for 
<Typ.J 

continuation or ([._ Post 
termino tion limits 

Minimum from free end of concrete 
and expansion joints <Typ .) 

([_ Post 

::: .. :::: ::::: :: .. : :: :::::>~· •.. :::: ::: .. : t· ::.: .:::: :.:: .:::: ::::::: .. :::: ::::] 
~=IC:-·~::::r:=::::j I_• 

-- -- -- - - --- -- -- - - - - --.., .-- - - - - -- -- - - -

ELEVATION 

" " " " 

" 
" " " " " 

Roil expansion Joints to be located in panels above 
structure expansion joints # (30'- 0" maximum spacing). 

Con tinuity Field Splice 
(as required) see Detail "E" 
Sheet 4 of 5 <Typ.J 

NOTES: 
J: J: End Rail bend varies for Railings on 

grades steeper than 2 . 4/.. 
NPS = Nominal Pipe Siz e 

STRUCTURES EXPANSION JOINTS NOTE: 
# Keyed construc t ion joints in Index No. 520 Gravity 

Wall ore not considered to be expansion joints. 

CROSS REFERENCE: 
For Details "C", "D " and "E", see Sheet 4 of 5 . 

TYPICAL RAILING DETAILS & RAILINGS ON GRADES OX TO 57. 

6 ' - 0" (Max.) ~ Equal Panels 

1'-6" 
Min. 

Post Spacing 
(Typ.J 

~ f£ Post 

See "TypicalRoiling Details" 
for post & r01l details 

f£ Post 
1'- 6" 
Min. See Plans for 

continuation or -- ----- -----
-----------1 r ··-- -·- - - ' , termination limits 

-- --_--- -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_~;~-~~~~~(~---Tv;~;--~~--s -: i----- '. , '. ~-i\_ °!. :~1:~ ~- 4-

----l Sch. 40 <Typ .J : :======-----r---1 'T - - - - - - - - "l 
' 

Top of 
Sidewalk 

---·-:::::::::: ___ ' ___ ::::::::::::::::::::::::):::::l 
- - ---- - -- - - 0 - - - - - - - - - - -- - - - - - - - - - -- - - - -- - - - - - - - - - --1 

to >< 
I CJ 
~~ 

-- ---- - - ----------~--------- - -- ---- - -- -
~-------------------------- ----------------~~-1i ·-------~---------- ----------1--.-----_--_-_--___________ 3_0_'~-~-m-"_PM_a_x_. _____________ -i-------T-~-p'--~-·~-:-~-~-·g--------i 

5'- 0" Min. 

6 '-0" Min. 30 ' - 0" Max . Intermediate Landing 

Bottom Landing Romp 
ELEVATION 

RAMP REQUIREMENTS 

(Showing Inside Face of Railing} For slopes greater than 5/: 
Mox. ramp slope = 8.33/ 
Mox. ramp cross - slope = 2 .0/ 

===========RAILINGS ON GRADES STEEPER THAN 57. TO 8.337.=========== 

2008 FOOT Design Standards 
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Mox. landing slope = 2/ 
Mox. landing cross - slope 
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(/) 
Q 

..':: 
(/) 

..._ 
() 

c: 
:i 
'--
Ill 
c: 
0 

'--
CJ ..._ 
>( <.o 

I D ;:, ~ 

C) 
I -(() 

6'- 0 " <Max.}~ Equal Panels Varies ~ Equal spacing 

!£ Post 
!£ Post 

6 '-0" Max. on Steps 

1'- 6 " Min . Handrail 
Extension 

' 

>,.- - - -- -- - - - - - - - - -- - - - - - -- -- -- - - - - - -- -- - - - - - - - -- -- - - - -- - - -- - - - - - - - - - - - - - -- - -- - - - -- - -- - - - - - -..,_ - - - - - -- -- -- - - ..., ,- - - -- -- -- - - - -- -- -- - - - - - -- -- - - - - - -- -- -- - - - -- --, ,--- - - - - -- - - - - - - -- - -- - -

'' '' '' ' ' 
Handrn1! 

/ ' _,... ... ~---------1 

See "Typical Roiling _,-- ~ --------- ' ,~-

t•~ .•..•• ~i~~;:t?'.1~,:;,;·························· '~i' ........... ·. ·.· .· [ ...... · · · ···fci;,~:~: b;;1 
Concrete sidewalk to extend 6 " min. behin d !£ railing 

RAILING CONTINUATION BEYOND STEPS 
(Bottom shown, Top similar) 

Handr ail Termination 
See Detail " A" <Typ.J 

1' - 6" Min. 
Handrail ------

Ex tension 

Bot t om Landing 

Steel Handrail required 
for three or more s teps 
(Handrail and cheek walls 
continuous a t landings) 
Handrail~ 13/z " NPS <Sch. 40) 

Varies ~ Equal spacing 
6 '-0" Max. on Steps 

Handrail 

Handrail Continuous 
At Landing 

CJP 

P ost 

DETAIL "A" - PLAN VIEW 
HANDRAIL TERMINATION 

See "Typical Railing De t ails", 
Sheet 2 of 5 for post & rail de tails 

~!£ Post 
- --l 

f---1_'~-~6_"---~J '=-_1_0~"---i /:>-4 
Min . <Typ .J 

Min. 

... /·i....'.t : jr•······.;c 

sides 

' _ __ __ __ _ _ _ 1 

-- ' .,,......: _ --- -- -- -- -- -_ _, 

L en th of L andin 5 ' Min. 
Top Landing 

J'- 6 11 

Min. 

-- ' _ .. _:_: _____ ~ 

Handra1/ Termination, 
See Detail "A " <Typ.J 

~ 
ALTERNATE END TREATMENT 

Min. 
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Handrail 
Rod 

!" 0 Bar 

SECTION B-B 
(Handrail Connection) 

4" 

If 
If 

!0" if_ Base 1" 0 Venting Hole 
Plate 

Gu/derail & 
Bolt Holes 

CD 

17[6 " r/J (Max.) Holes 
Y4 1Y4" 274" 1Y4" for Anchor Bolts with 

Flat Washers (Typ.) 
8" 

SECTION c-c 
BASE PLATE DETAIL 

1" !f! Venting Hole 

Vc/ 1 Plate (Aluminum) 

SHIM PLATE 
DETAIL 

~ 11 !f! x 74 11 Pan Head 
Stainless Steel <Type 316) 
Set Screw <Typ.J 

PLATE WASHER 
DETAIL 

11" 

AL TERNA TE BASE 
PLATE DETAIL 

1:yf6 11 x 1/a" Long Slotted 
Holes for Anchor Bolts 
with Plate Washers <Typ.) 
or 17{6 11 !f! <Max.) Holes 
for Anchor Bolts with 
Flat Washers <Typ.) 

(Recommended for Top of Step Cheekwal/s) 

J'-0" 

6 '" 6" 

3" 3" %11 (Min.) ~ Expansion Joint 

(Max.) ~ Field Splice Slip Joint 

(Underside of rail)------
I 

Rail or Handrail Section 

Rail or 
Handrail Section 

---r=-~ 

I 

Round over both ends 
of rails YB" <Typ.J 

Steel Sleeve: 
lf/2 11 NPS (Sch. 40) for Rails 
1 11 NPS (Sch. 40) for Handrails 

DETAIL "D" - EXPANSION JOINT 
<FIELD SPLICE SLIP JOINT SIMILAR) 

>K At the Contractor's option, embedded length may 
be 4 11 when a 74 11 !/! plug weld is substituted for 
the %" (/) set screw. 

1'-8" 
~" !f! x 74 11 Pon Head 
Stainless Steel <Type 316) %fl Max. Gap 
Set Screws. Set Screws lra" 3 Sp.@ 2!/:>" 3 Sp.@ 2!/:>" lra" 
m us t penetrate the full 
wall thickness of the inner 
sleeve. (Typ.J 

Rail 
Section 

_ _c.-f--i---~-~~-i-~~~-~-~~f-j~-

• • • 

Round over both ends 
of rails Ya fl <Typ.J 

~~~~~~~~ ,---
8 " 8 " 

DETAIL "E" CONTINUITY 
FIELD SPLICE 

Rail or Handrail 
Section 

Steel Sleeve: 
lf/2" NPS (Sch. 40) for Rails 
1 fl NPS (Sch. 40) for Handrails 

J'-6" 

f/2 11 !f! Venting Holes, 
Intermediate & 

Bottom Roils <Typ.J 

5" 
(Typ.! 

If Post 
Top Rail~ 2 11 

NPS, Sch. 40 

I '-J---< CJP C JP '----L_)\ 

---Post~ 2" 
NPS, Sch. 40 ___ / 

1-'--/ CJP CJP \----+-' 

Bottom Rail~ 

2" NPS, Sch. 40 

4 4 
Bevel bottom of post as required 
to maintain plumb posts (Typ.J 

DETAIL "C" - RAIL CONNECTIONS 
Untermediate Rail and Handrail Not Shown) 

Top Rail 

Grade of 
Post Romp or Stairs ----~ 

c 13 ~ 0 

" Ct: c 
Ct: " c 

~ " c 
Q 

h 0 
~ ~ 

' < 
::;:: c 

0 

4 

Bottom Rail or Intermediate 
Rail (Bicycle Facilities) 

Handrail 

DETAIL "B" - RAIL AND HANDRAIL 
(Sha wing Sloped Condition for Stairs or Ramp) 

CROSS REFERENCE' 
For locations of Details 11C 11

, 
11D 11 and "£",see Sheet 2 of 5. 
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Additional roil for 
Bicycle Facilities !:-

([_ Guidera!/ & Anchor Bolts 

4fl Sidewalk with 
Thickened Edge 

Slope 2/. Max. (away 
from drop-off) 

Vories 

(3' Min.) 

() 

9" 

6" Standard, 
7f/2" for Romps 
requiring handrails 

" 
CD i 

~ 
Qi '-

" 0 

Ui -C 
0 
c 

" "' " 

TYPICAL SECTION ON CONCRETE SIDEWALK 

If Post 

Ya fl Min. Beveled 

~ 
3f;2fl (/J Core Drilled · ',o: .,.., .• :,i"· 

Hole (f;2 11±J, Cleon 
hole in accordance 
with Specification 
Section 416 ----r 

"' ~ 
0 

Q: 

"' -"' ~ 
G 0 

.~ Q: 

[)] c 
-~ 
-" 
~ 

CD " I 
Q 

' " ,,_ Q 

CD 
I 

"' 

C) 
I 

' 

°' I 
' 

°' I 
' 

~ 

;;; 
-~ 
'-
0 

" 
~ 
~ 

0 
I 

Pedestrian Guiderail spacing 
(Bicycle Guiderail spacing) 

?' 
CD 
I 

' 

< 

?' 
CD 
I 

< 

" CD 
4f/2" 

I 

< 

" 

i " v 
CD 

(( 
::r;1 ; 

~ ; II 

" Qi '- II 0 

" 0 

"' Ui -C II 
0 II c 

CD "' II 
I " 

([_ Guiderail & Anchor Bolts 

Base Plate with Shim 
plates (as required) (Typ.) 

Ya fl Thick Resilient 
or Neoprene Pad (Typ,) 

Slope 2/ Max. (away 
from drop-off) 

Back Face of 
Gravity Wall ,, II g- 2:! ·.II 

'-
Cl 

9" Width of Structure at 
(Min.) 6 11 Embedment Depth 

TYPICAL SECTION ON GRAVITY WALL 
<Other Retaining Walls Similar) 

Epoxy Mortar (Type FJ in 
accordance with Specification 
Section 926 

3 11 Min. Embedment 

Seal end of post with a 
plastic or galvanized steel plug 

OPTIONAL SIDEWALK ANCHORAGE DETAIL 

Top of 
step nosing 

5 1-0 11 Std. "' 
3 1-0 11 Min. Clear 
Between Handrails 

"' ~ 
0 

Q: 

-"' "' u ~ 
-~ 0 

~ 

[)] 
Q: 

"' c .s 
.~ ~ 

0 
-" < 

CD ~ 

I " ~ ~ 
Q 

" Ui Q 
C) 

I EC 

"" 
0 

ca " I 

"' 
Q 

" '-
0 
~ 
0 

" " "' 
Step Cheek wall 
•• •o ~. .•. \> ... 'o~' ·. ":~'. 

·.~ t:'·.".." "''· ·:. i:. 

·~ 

i. ·1>·". 

~' ' 

([_ Guiderail & 
Anchor Bolts 

'i----- Additional roil for 
L•: Bicycle F ocilities 

lf;2 11 NPS (Sch. 40) Handrail 

4f/2 11 Min. 

., CD i 
~ 

Qi '-

" 0 

Ui -C 
~ u 

c 

" "' " 
TYPICAL SECTION ON STEPS & STAIRS 

NOTES-' 
:k :k 2 "' }4 11 r/J x 8 11 Steel Anchors: 

Galvanized SteelBolts (As Shown) (C-J-p); Galvanized U-Bolts Permitted (C-J-p); 
Galvanized Adhesive Anchors Permitted ( :k :k :k ); Expansion Anchors Not Permitted. 

* * * Adhesive anchors shall be ful!y threaded headless anchor bolts set in drilled 
holes (manufacturer recommended diameter) with on Adhesive Bonding Material 
System in accordance with Specification Section 937 and installed in accordance 
with Specification Section 416. The minimum embedment is 6 11

• 
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/ ,---- Bors G2 <evenly spaced) Backfi!f 
w 

[A - _J . 
............-

Bars F 

Front Face 4 'Min. 
Bors A <F.S.) of Wall 

- - - Wall ~Bors Cover A (paired with Bors J) 
ITyp.J - ~ 

Bars G2 1 
-

"' 
(evenly 

Bars F IN.S.! ·"' 
spaced J ----------

/ 
0 Slope 
:r: ' Backwa!! 

NOTE• 
See Plans for Retaining Wall Data 

Bars K <F.S.J Bars J & K ~ 

- - D soil 
~ 

Bars J (F. S.) (J'-0 11 min.) ~ Const. Jt. 
Bors M <N.S.J ~ 

L toe /B:rs H 
Footing Cover (typ.J 

-· - - - - Cl - -
I '"" I' I I ~ • 

Hv 
~ ~ \ Bars Cl ~ ~ 

,-'\~ 
---..1-------Bors GI 

Bors Cl " ZJ Ltoe Footing Cover (bot. only) 
(Sha wing Near Side) (Showing Far Side) Bars 

Bars M {paired with Bars FJ 
VIEW A-A L foot 

(Shear key not shown) 
Ck Shear Key is required only when 

specified by the Engineer 
TYPICAL SECTION 

NOTES 

DESIGN SP£CIFICA TIONS• 
BENDING DIAGRAM American Assoc. of State Highway and Transportation Officials <AASHTOJ LRFD Bridge Design Specifications (current edition). 

Florida Dept. of Transportation Structures Design Guidelines (current edition). 

J'-0!/," 
MATERIALS• 

All reinforcing steel shall conform to ASTM A615 Grode 60. I 
-

SURF ACE FINISH• 
A Class 5 Applied Finish Coating shall be applied to the top of the wall and the exposed face above ground line. Slope '( 

'([~ Back wall 

ARCHITECTURAL TREATMENT• 
Alternate Architectural Treatments may be substituted for the Striated Pattern shown when approved by the Engineer. 
Concrete required for Architectural Treatment is not included in the quantities. uu r B l 

TRAFFIC RAILING BARRIER• 
If there is a Traffic Railing Barrier on the wall, Woll Joints and Barrier V-Grooves shall align and Woll Expansion Joints Bars J & K Bars M Bars N 
and Barrier Open Join ts shall align. 

FOUNDATION: Prepare the soil below the footing in accordance with the requirements for spread footings in Specification To ta! Length 
Section 455. 

I 

I 

I 

NOTE• 1'-0" Lap Splice ltyp.J 
PAYMENT• Al/bar dimensions are out-to-out 

I I I I All Retaining Wall costs, including all miscellaneous costs, shall be paid for at the unit contract price for 
either Class II, III or IV Concrete (Retaining Walls) (CYJ and Reinforcing Steel (Retaining Walls) (LBSJ. 
Retaining Wall quantities shall not include concrete nor reinf. steel for Traffic Railings. Bars Gl Traffic Roiling (including Bars 5VJ shall be paid for under Concrete Traffic Railing (BridgeJ. 

@ 
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;f: :t: Wall joint spacing 25 ft. maximum. 
At minimum, every fourth wall joint 
to be an expansion joint. w 

4 
.. x 4" chamfers (typ.! 

See Plans for actual wall joint spacing 
and expansion joint location. :t: ;f: Wall Joint Spacing 74" V-Groove across top and down 

front face of wall at joint (typ.). 
Extend V-Groove down back of wall 
to 6 11 min. below ground. All exposed wall surfaces--

shall receive a Class 5 
Applied Finish Coating 

Ground Line 

Top of Footing " 
Leve! (typ.J 

3" (j) PVC Drain Pipe at 
10 ft. max. spacing (typ.J 
See 'Typical Backfill Detail' 

Const. Jt. 
(roughen surface 
1/; 1

1 min. amplitude) 

Thickness of 
form liner 174 11 

1'-6!/z" 

All exposed surfaces 
of Traffic Railing 
shall receive a Class 5 
Applied Finish Coating 

(including 
striations)------- '-'.+-_Bars 5 V 

Bars G3 

3" Cover a 
·' (Typ.! 

Front Face 
of Wall 

Bars N @ 8 11 

45° 

TRAFFIC RAILING ON WALL DETAIL 
(for Traffic Railing details see Index No. 420) 

Front Face of Wall 

3" (j) PVC Drain Pipe. Slope down 
Y,? 11 from back to front of wall 
and extend Y,? 11 beyond both 
front face and back face of wall. 

Fina! Ground!ine. 

Inside ends of weep holes 
shallbe covered with 1.0 
square foot of galvanized 
mesh with 1/; 11 openings----

111 cir. 

A 

6" 

~d 
111111 1111111 

6" 6" 

At Contractor's option, 
Striations may terminate at 
6 11 min. below ground line 

(see 'V-Groove Detaif'J 

See 'Detai!A' 

Striated Surface shall 
consist of uniform vertical 

grooves off/a" to 1/; 11 

depth and spacing 

Stem Offset 

_] 
74" V-Groove 
{see 1V-Groove D etoilJ 

~ Thickness of form 
(1ncfud1ng stnat1onsJ 

SECTION A-A 

Thickness of form liner 
(including striations) 

6" 6" 

finer 

Top of Footing 

Wall Joint 
(required at footing stepJ 

~--- Const. Jt. permitted 
(keyway not required) 

Wall Joint 

74 11 V-Groove 
(see 'V-Groove 

Deto1J'J Cl [--> ---
Bars R-'=p--------, Optional Shear Key 

FRONT ELEVATION 
(paired with L 

+-----\~-------~~---+ Bars CJ) ----------~ 

+~"" 
V-GROOVE DETAIL 

Vertical Line 
Front Face 

of Woll 

Stem as constructed 

Stem Offset (in.) = H(ft.J/16 

STEM OFFSET VALUES 
( for H < 20 ft.J 

Front Face 
of Woll 

SECTION 8-8 

1£ Bar D 
9" 

r[ Wall Joint 

74" V-Groove (typ.J 
(see 'V-Groove Detail') 

,---Bars D @ 1'-0" 
(max. spacing) 

WALL JOINT DETAIL 

DETAIL A 

Front Face 
of Woll 

1£ Bar 0 
Bars D 
(field bend) 

TYPICAL CORNER JOINT DETAIL 

See Roadway Plans for 
drainage requirement 

Backfill layers to be sloped both 
transversely and longitudinally as 
necessary to drain and prevent 
ponding during backfilling. 
Backfilling shall comply with 
FOOT Specifications. *Key to stop 6" from top of wall. 

Joint across top of waif to be straight fine. 

Excavation shall comply with 
FOOT Specifications. 

Drain shall be continuous 1.5' x 1.5 1 clean, broken stone or gravel, 
graded and placed so as to allow free drainage. 
Place geotextile fabric, meeting requirements of FOOT Specification 
985 and Type 0-3 of Index No. 199, around the perimeter to 
prevent fill from washing out. 

Front Face 
of Waif 

Wal! Joint 

~ Preformed Expansion Joint Fi/fer 
l\J Bors D @ 12 11 

i-J.:-,-1.-r...._fl-t'I/"---,~---! (max. spacing) 

~--T-Approved metal 
or fiber cap 

I Ya 

9 .. ~+----Geotextile fabric, 1 1-0 11 wide and full height of fill, 
~---~" meeting requirements of FOOT Specification 985 

and Type 0-5 of Index No. 199. 

TYPICAL BACKFILL DETAIL EXPANSION JOINT DETAIL Apply on adhesive approved by the Engineer to 
the back of wall for attachment of fabric material. 

2008 FOOT Design Standards 

RETAINING WALL - CAST IN PLACE 

Last 
Revision Sheet No. 

07/01/05 2 of 2 
Index No. 

5100 



NOTES 

A. SPECIFICA TIONSc 
1. General Specifications: 

a. Florida Deportment of Transportation Standard Specifications for Rood and Bridge Construction 
(Current Edition) and Supplements as amended. 

2. Design Specifications: 
a. AASHTO Standard Specifications for Highway Bridges (Current Edition), 
b. AASHTO Guide Specifications for Structural Design of Sound Barriers (Current Edition) 
c. Florido Department of Transportation's Plans Preparation Manual, Volume I (Current Edition). 

B. DESIGN CRITERik 
The Precast Sound Barriers ore pre-designed and based on the criteria in the Plans Preparation 
Manual, Volume I and the fof!owing soil conditions: Sites with soil SPT N values between 10 and 40. 

C. CONCRETE ANO GROUT' 
1. Concrete Class and Compressive Strength: 

a. Cast-in-Place Collars: Closs JV (f'c = 5500 psi) 
b. Precost Panels & Collars: Class JV (f'c = 5500 psi) 
c. Posts: Class JV (f'c = 5500 psi) 

2. Grout for Auger Cast Piling: 
a. Maximum Working Compressive Strength = 2200 psi 
b. Minimum 28 Doy Strength = 5500 psi 

3. Minimum Compressive Strength for Form Removal and Handling of Posts and Panels: 
a. 2,500 psi for horizontally cost post and panels. 
b. 2,000 psi for vertically cost panels or when tilt-up form tables are used for horizontally cost panels. 

0. REINFORCING STEEL' 
1. Reinforcing steel shall conform to ASTM A 615, Grode 60. 
2. Welded wire fabric shall conform to ASTM A 185 (smooth wire) or ASTM A497 (deformed wire). 
3. Concrete Cover of 2" shall be provided, unless otherwise noted. 
4. Jn addition to the requirements of Specification Section 415, tie post and pile stirrups at the following 

locations as a minimum: 
a. Post Stirrups - Tie at all four corner bars and at every third interior bar intersection. 
b. Pile Stirrups - Tie to the main vertical reinforcing at alternate intersections for circular configurations 

and for rectangular configurations at the four corners and at every third interior bar intersection. 

E. SURF ACE FINISHES' 
Provide a Class 5 Finish in accordance with Specification Section 400, unless otherwise shown on the 
Woll Control Drawings. See Index No. 5201 for texture finish options. 

F. PILING' 
Construct Auger Cost Piling in accordance with the Plans and Specification Section 455. 

G. UTILITIES' 
Field verify the locations of al! overhead and underground utilities shown in the Woll Control Drawings. 

H. NEOPRENE PADS ANO RESILIENT PADS' 
1. Neoprene Pods for Panel Bearing Points Between the Stacked Panels: 

The Neoprene pads for the panel bearing points shall be plain Neoprene pods. The plain Neoprene pads are 
exempt from the requirements of Section 932-2. The pods shall be JOO percent Polychloroprene (Neoprene) 
Grode 50 durometer hardness and may be molded or extruded and vulcanized in large sheets and cut to size. 

2. Neoprene Pods for Collar Bearing Points: 
a. Cast-in-Place Collar: The Neoprene pads for the C.J.P. collar bearing points shall be plain Neoprene pads. 
b. Precast Collar: The Neoprene pods shall be FOOT approved composite pads meeting the requirements of 

Specification Section 932-2 with a minimum load rating of 10 tons, Grade 50 durometer hardness. 
3. Resilient Pads may be substituted for Neoprene Pods. Resilient pads shall meet the requirements of Section 

932-2.1, except that the minimum ultimate compressive shall be 8,000 lb./sq. in. and the use of high strength 
random oriented synthetic fiber cords are permitted in lieu of 8 ounce cotton duck reinforcment. 

J. CASTING TOLERANCES' 
1. Overall Height & Width: +/- 1/4 11 

2. Thickness: +/- »i 11 

3. Plane of side mo/d: + / - 06 
11 

4. Openings: +/- f/2" 
5. Out of Square: Ya" per 6 ft., but not more than %11 total along any side 
6. Warping: 06 

11 per foot distance to nearest corner 
7. Bowing: 1/240 panel dimension 
8. Surface Smoothness for Type "A" (Smooth) Surface Texture Option: +/- 06' along a 10 ft. straightedge. 

K. SOUND BARRIER WALL NOTESc 
1. Distance between piles shall be a maximum of 20 ft. from centerline to centerline. These Sound Barrier Wall 

Standard Indexes allow for 5 Pile/Post connection options based on either 10 or 20 ft. post spacing. The panel 
system depicted in Index Nos. 5202 through 5204 is based on a 20 ft. post spacing. 

2. Wails greater than 12 ft. in height shall consist of 2 stocked panels (upper and lower), each less than 12 ft. in 
height, and with the height of the lower pone/not less than one third of the height of the upper panel. Walls equal 
to or less than 12 ft. in height shall consist of a single panel. 

3. Horizontal panel joints shall be located outside of the graphic relief (if applicable). Horizontal panel joints shall 
be held at a constant elevation for o given wall, where possible. 

4. Posts shall be 11H 11 type cross-section with panels installed from above. Panels shall not be installed until auger 
cast piles and C.J.P. collars have reached their 28 day design strength. 

5. See Index No. 5205 for the five pile/post connection options. The Contractor may choose any of these options, 
unless specifically excluded in the Wall Control Drawings. 

6. Al! posts shall be held plumb in auger cost piles with an installation template. The template shall be adjustable 
for horizontal placement, vertical placement and plumbness of posts. The template shall be such that the installation 
tolerances can be held. Template shall remain in place for a minimum of 12 hours after post installation. 

7. The Contractor shall be responsible for meeting OSHA requirements. Any utility adjustments, charges for power 
stoppages, al! realignments, special erection methods, etc. to meet these requirements shall be included in bid. 

8. Structural Steel shall be in accordance with ASTM A 36. 
9. Structural Steel - Pile/Post Connection Option D: Post assemblies shall be shop fabricated in accordance with 

Specification Section 460. Welding details and welding operations shall be in accordance with the current edition 
of ANSI/AWS DJ.1 Welding Code. Field welding is not permitted. 

10. Structural Steel with Concrete Costing - Pile/Post Connection Option C: Store steel posts in a location protected 
against environmental conditions. Prior to pouring the concrete around the structural post, post shall be free of 
loose rust, scale, dirt, paint, oil and foreign material. 

L. VECP OR CONTRACTOR REDESIGN' 
1. Jn no case will VECP's or Contractor Redesigns be allowed to modify foundation designs, or post spacing. 
2. Substitution of proprietary panels or systems not listed in the Wal/Contra/Drawings wilfnot be allowed. 

M. QUALIFIED PROOUC TS LIS Tc 
Manufacturers seeking approval of proprietary sound barrier panels, posts and foundations or systems for inclusion 
on the Qualified Products List as pre-approved suppliers must submit a QPL Product Evaluation Application along 
with design documentation, vendor drawings and other information as required in the Sound Barrier QPL Acceptance 
Criteria showing the proprietary product is designed to meet ail specified requirements. Project specific Shop 
Drawings are required for sound barrier projects in accordance with Specification Section 534. 

N. AL TERNA TES 
The Contractor shall construct the standard precast 20'-0 11 panel option depicted in the plans or shall construct 
one of the proprietary sound barrier panel or proprietary system options (panel and foundation) listed in the 
Wail Control Drawings. 

0. FINISH COATING' 
1. All wall areas not shown to receive an anti-graffiti coating shall be coated in accordance with Specification 

Section 400 of the Specifications with a Closs 5 Applied Finish Coating. The color of the system shall be 
some as the anti-graffiti system or as directed by the Engineer. 

2. Structural Steel Post Assembly Coating System - Pile/Post Connection Option Q: The steel post assembly shall 
receive a shop applied three-coot system comprised of one coat of on approved self-curing inorganic zinc 
primer in accordance with Specification Section 561 followed by two coots of on approved Type M cool tar 
epoxy consisting of a minimum dry film thickness of 8 mils each to yield a minimum total dry film thickness 
of 16 mils. The application of the cool tar epoxy coating shall be in strict conformance with the Manufacturer's 
published specifications. The limits of the coating system shall be the exposed surface area of the post 
assembly from the top of post to 2'-0" below Top of Collar (Elev. AJ. After the post assembly is installed, it 
shall be coated with an approved compatible Closs 5 Applied Finish Coating in accordance with Specification 
Section 400 or on anti-graffiti coating. The color of the Class 5 Coating shall match the color of the panel 
unless otherwise noted in the plans. All components of coating system shall be on the Department's Qualified 
Products List. The material supplier shall certify compatibility of paint system. 

P. TEST WALLc 
The Contractor shall construct a test wall at the beginning of the project consistent with Specification Section 534. 
The Contractor shall demonstrate that all casting and erection tolerances con be met in order to assure that the 
prefabricated elements fit together as intended. 
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Type "A" 
SMOOTH 

.JI· Type "B" 
ASHLAR STONE 

74" Back race 
J !14" rront race 

-

Type "C" 

Varies 

%"to 1 1 

_l.J' 

SPLIT FACE RUNNING BOND BLOCK 

7)5" 
Amplitude 

8" x 16" 
Running Bond Block 

Type "D" 
FRACTURED GRANITE 

74" Depth 

Type "E" 
~~~~~lii.Ml~ii(liliiii""ilWilllii.li_.i..I WIRE -CUT BRICK 

Type "G" 

2f/2" x 7!;2/{ 
Running Bond Brick 

Random Ya" - !;4" 
Gravel Tex tu re 

VERTICAL FRACTURED FIN 

·1 1·1" o.c. Typ. 

Type "H" 
TRAPEZOID VERTICAL FINS W/ FRACTURED 
FACE <COLORADO DRAG AGGREGA TEJ 

NOTES: 

1. Surfaces shall be formed, rolled, or pressed using form 
liners in accordance with the Plans and Specifications 
(Class 3 Surface Finish). 

2. See Wall Control Drawings for pro Jee I aesthetic 
requirements. 
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![_ Post & Pile ~ 

Non-roadway face of wall 
(Broom Finish) 

JY," Mox. (Typ.J JY," Mox. (Typ.J 
Roadway face of wall 
Front Face Post Texture 
(Formed) 

PLAN 

RIW Line 

r[_ Post & Pile 

5" (Typ.J 

Roadway face of wall 
Front Face Panel Texture 
(Formed) 

r[_ Post & Pile ____,/ [ Post & Pile 

20'-0" Mox. 
1£ 1!/z" x 1'-4" x Yi" 
Neoprene Pads 

Finished Grade 

II 
11 
11 
11 
11 
1'1 
11 
11 

11 
11 
l,I 
11 
11 
11 
11 
11 

5'-0" 

rA 

I.!-

, Top Pone!\ 

Bottom Panel~ 

6 11 Min. 
1 1-6 11 Max. 

5'-0" Top of wall elevation 

II 
11 
11 
11 
11 
1'1 
11 
11 

11 
11 
l,I Post 
11 (Typ.J 
11 
11 Bottom of wall elevation 
11 
11 

Auger Cost Pile ( T yp. J 

TYPICAL ELEVATION 
<Pile/Post Connection Option A Shown) 

5" 

l!/z" x 1'-4" x Yi" 
Neoprene Pod --~ 

111 rJJ Polyethylene Rod (continuous) 

Neoprene Pod 

SECTION B-8 

j~ll 

l!/z" x J'-4" x Yi" 
Neoprene Pads 

Varies 
Post & Pile 

Top Panel 

Top Panel 

ELEVATION STEP AT TOP OF WALL 

Bottom Pane! 

4" x 4" x Yz" 
Neoprene Pads (Typ.J -A---t--i-

I 
I 
I 
I I I I 
I I I I L ___ J 

1£ Post & Pile 

_--t--Bottom Panel 

Varies 

Auger Cast Pile 

ELEVATION STEP AT BOTTOM OF WALL 
(Pile/Post Connection Option A Shown) 

SECTION A-A 

2008 FOOT Design Standards 
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2' 
z 

·"' ~ :r: 

" c 
Q 

Q 

l8 1-4f/2 11 Max. (For Pile/Post Connection Options A, B, C & £) 

19'-01/2" Max. (For Pile/Post Connection Option 0) 

- ' * Vertical Steel~ #4 Bars @ 10" _,./'1"1-++H-+--t..., 
(As=0.24 in. 2 /ft.) (Typ.) ----£1:S~~:EO:::t=h 

NOT£c 
At the Contractors Option, Smooth or 
Deformed Welded Wire Reinforcement 
may be used (equal area). 

- ---.,<:-++t-+H-' - -
Horizontal Steel"" #4 Bors 12 8 11 (As=0.30 in. 2 /ft.) (Typ.) -

TYPICAL PANEL ELEVATION 

I 

l 

* In lieu of utilizing the pick up points below, panels may be cost vertically or cast horizontally 
then tilted upright using tilt-tables prior to lifting from form. In this case, the vertical steel 
may be reduced to #4 Bors 12 11-3 11 (As=0.15 in. 2 /ft.J. 

I: 
:r: 
c. 
a 

"'" ci~ 

:r: 
en 
OJ 
en 
ci 

:r:~ 

c. 
a 

"'" ci 

Panel Length (L) 

0.207 L 0.586 L 

Pick up points 

REQUIRED PICK UP POINTS FOR PANELS 
(Panels shall be ro toted about long axis only) 

0.207 L : I 

1/2 fl Chamfer I r1 Max. 
(Typ.! 

Broom Finish 
Bock Face 

Texture J Front Face 

See 
Detail A 

SECTION E-E 

f/2" Chamfer 

(Typ.! 

5" 

11 Max. 

I 

2 Eq. Sp. 

2 Eq. Sp. 

DETAIL A 

See Detail B 

19 1-2 11 Mox. (For Pile/Post Connection Options A, B, C & EJ 

19'-10 11 Mox. (For Pile/Post Connection Option DJ 

SECTION D-D 

SECTION F-F 

1'-3%" 

Formed Texture 
Front Face 

DETAIL B 
(Typical both ends) 

2008 FOOT Design Standards 
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Elev. A 

14" x 

See Detail 1 for pone! dimensions 

T ypicol Post 

CASE 1 
anterior Angle) 

4t4" 

3/" 974 

DETAIL 1 

See Detail 2 for panel dimensions 

Typical post 

~[ 

CASE 2 
(Exterior Angle) 

]~ 
5/a" 

;--__;[] 

DETAIL 2 
PIVOTING POINT DETAILS 

NOTE: The shop drawings shall include specific pivoting point details of pone! ends 
at locations where the deflection angle (26) between panels exceeds 7°. 

To to! vertical rein forcing 
shall hove on area of not less 
than that of typical posts. 
See Note 1. ---

1'-9" 

1 o-Yz II 

--1--- 4YJ" Typ. 

Toto! vertical reinforcing 
shall hove an area of not less 
than that of typical posts. 
See Note 1. 

1'-9" 

-- -- Texture 

Front Face 
Wall -- ' - Auger Cast Pile --~"' 2

11 

Cov ... ... 

1£ Post & 

I 
I 

I 
I 
I 

- - -:- -

\ 
I 

' 

2" 

' ~-~--'·~,-+-+-"'I 

#4 Bors (Pairs) © 

7-!/z 11 max. spacing HR ~ Yz" (TypJ Y4" 

7Yi" 

' ' ' ~ 

I 
·-·-+- ~ 
15° Typ.I Cl 

I ~ 
I 

I 

,. -- ::;:: 
-1- " 2-!/z II 

5YJ' Yi 

5Yz" 

Vi£ Post & Pile 

' ::;:: I ~ ' 1£ Post Cl I I ::;:: 
& Pi/el I G 

~ 

~ 
I I °' -- --LD _I_ f-- 1-- I 

I 
. 

I I 
::;:: ::;:: ~ \ I ::;:: 

G 
Cl Q] I ~ 

' 
Typ. 

#4 Bars {U Bar Pairs) 

7-!/z 11 max. spacing 
R ~ Yz" tTyp! 

@ 

Front Face Yi sw· Y4" 
Wall 

~ 
BYz" 5Yz" 

rl£ Post & Pile 

-------------SPECIAL POSTS FOR 90°CORNERS FOR-----------
------------ PILE/POST CONNECTION OPTIONS A, B & E -----------

1'-9" 

Col/ors for Special Posts shall be 3'-6" r/J 

14" X 474" Shear 
Connectors (Typ.J 

1'-9" 

Top of wol!per Pion Web 14" X 6 11 Shear 
Connectors (Typ.) ~ 

I: JOYz" JOY,":~ Front Face Woll 

Texture WT 15 X 117.5 
~--~--- rr-~--r----=1- 5" iJJ Web ---+ x 117.5 

Auger Cast • Q -- -14" X 6 11 Shear ,, 

f-1 
"' I c: ti ;.., 

" "' " C!lJ ~ - . I 
Q; ~ ~ 

~ " c OJ 0 C!lJ 
.2 0 :r: ~ c 
c ~ -al -3' 
c: 0 
c: 2;, :r: 
0 c: 

(.) c .Q 

c 2 " 0 ± 
" "' U) 

"1 
I 

;.., 

"' 

6 11 Shear 

I 

-9 

Hole (Typ.) 1£ WT 15 X 117.5~ / Pile ~c 
1£ WT 15 X 117.5----j 

WT 15 X 117.5 

14 11 X 6" Shear 
Connectors 

1£ WT 

°' I . 

I 
I 

::;:: I 
G I 
~ I 

I ,-1£ 5" iJJ Web 
Holes (Typ.) 

45° tTyp.J ::;:: I 
I 

Steel Section 
WT 15 X 117.5 

14" X 474" Shear 
Connectors <Typ.) 

14" !/J X 474" Shear 

([_ Shear 
Connectors 
tTyp.J 

tTyp.J 1£ 5" iJJ Hofe 

WT 15 X 117.5 Post Deta1/For 
1£ Shear Pile/Post Connection Options C & D 
Connectors (Typ.) 

NOT£: The WT 15 X 117.5 Section shall 
extend into the Auger Cost Pile. 

G 
~ 

14" X 474" Shear 
Connectors <Typ.) 

R ~ Yz" tTyp! 

I 

' ' 

't:-+---tt-r""-1---;-.--+--~-, 

' ' ~ 

~ 
Cl 

I ~ I 

I 

::;:: 
" --2f/2 II 

Yi' sw Yi 

1v, I 50· 

~([__ Post & Pile 

~ 
" ::!:: ~ I 

CJ I 

1£ Post & Pife1___ ~ : 1£ 5 iJJ 
-- "'-Holes 

::;:: 
Cl 

Front Face 
Waif 

I 
~ I 

::!:: I 

°' ' 

R ~ f/2" tTyp! 
Yi 

', Connectors {Typ.J 

' ' I 
I 
I 

_J_ 
I 
I 
I ::!:: 

3})6" '.2 
I 

Auger Cast 
Pile 

$- ------------- SPECIAL POSTS FOR 90° CORNERS FOR------------
------------- PILE/POST CONNECTION OPTIONS C & D 

Varies Collars for Special Posts shall be 3'-6" r/J 

::=:::~=~i:===C:: Pile Length 
-------See Details 1 or 2 -------

Connectors !Typ.J T
E/ev.A 

11 
1 

I Minus 6 
NOTES1 

~-----~ 

WEB HOLE & SHEAR CONNECTOR SPACING DETAIL 
(Concrete not shown for clarity. For limits of 

concrete see Index No. 5205, Sheet No. 4 of 7.J 

Varies 

PANEL PLAN 

1. For Table of Reinforcing Stee!Sizes, see Index No. 5206. 
2. For Pile/Post Connection Options A through £, see Index 

No. 5205. 
3. For Post & Pile Lengths, see Index No. 5206. 
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q; PostL_J 

10'-0" Max. 

--

-

--

HALF ELEVATION 

c----Symmetric about ([_ Pone! v Top of Panels 

~ 
(\ 

V
Horizontal 
joint between 
stacked panels 

(Pile/Post Connection Options A, 8, C and E Shown.) 
(Front Face Panel Texture Type "H" and Front Face Post Texture Type "H" Shown.) 

(Graphic Type SE-2 Shown.) 

Form liner 

Precast wall panel Broom finish 

_ o\7 _o_· 0 r; .o.- 0 \1 o • 011 "'-•_-
0

\J ,o•.o.• 0 q'O' o • <; 
·- -· -- -·-\J.·.:·'P.·-:-·'\J.-·-.--'P.·-: '_. - - 0 

·• ':!>. ·V. -. :r>:· ·'\J··.,·.·.: .• "-.··.·,·~V··.,·.·.:.·.i>-.. ···,·~V,' -. ·.~:< 0 ?··,,~--~:< 0 ?·~~-,~:<~?--0~ v v v v 

Second !ayer surface for 
graphic design (optional) 

TYPICAL FORMING DETAIL 

Front Face Pane! 
Texture (Formed) 

Single layer flat surface attached to form liner for casting 
smooth areas of wall design. See graphic drawings. Joints 
between flat surface and form liner to be sealed watertight. 

(Front Face Panel Texture Type "H" Shown.) 

1. Broom finish shall be scored in plastic concrete on the bock 
face of precast panels. 

2. Contractor shof( submit specific form finer samples for 
approval by the Engineer. 

3. Textures and graphics shown ore for demonstration 
purposes only. See Wall Control Drawings for project 
specific texture and graphic requirements. 

GRAPHICS AND TEXTURE DETAILS 
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I[ Post & Pile 
Non-roadway face of wa!! 
Back Face Panel Texture 
($) --------~ 

1114' Max. (Typ.J 

:t Texture may be Formed, 
Rolled or Pressed into 
Plastic Concrete. 

f:i" Max. 
(Typ.J 

Roadway face of wall 
Front Face Post Texture 
(Farmed) 

20'-0" Max. 

11/4 11 Max. 
(Typ.J 

R/W line 

Post & Pile 

5' (Typ.! 

Roadway face of wall 
Front Face Pane! Texture 
(Formed) 

Varies 
Post & Pile 

Top Panel 

Top Panel 

ELEVATION STEP AT TOP OF WALL 

![_ Post & Pile 

Bottom Pane! ~i---Bottom Panel 

Varies 

PLAN 
Max. I I I Mox. 

![_ Post & Pile 

1£ 1Y,· x r-4' x W' 
Neoprene Pods 

20 1-0 11 Max. 

5'-0' 

Post & Pile 

5'-0' 
Top of wall elevation 

Post 
(Typ.! 

Finished Grade 

6 11 Min. 
1'-6" Mox. 

TYPICAL ELEVATION 
(Textured Finish not Shawn for Clarity) 
{Pile/Post Connection Option A Shown) 

Bottom of wall elevation 

Auger Cast Pile (Typ.J 

~-~,~~~ 

I 
J 
.1 

.I 
.1 
I 

~I 

L: 
f . .-"A----1" !j) Polyethylene 
~:: rod (continuous! 

I'" 

r 
r< 

If/,' X 1'-4' X 114' 
Neoprene Pods 

SECTION A-A 

4'X4'X!/,' 
Neoprene Pads (Typ.J--4--t'; 

I 
I 
I 

I I I I 
I I I I 
LL-LJ 

Auger Cost Pile 

ELEVATION STEP AT BOTTOM OF WALL 
{Pile/Post Connection Option A Shown) 

!!/,' x J'-4' x 114• 
Neoprene Pad--__.. 

SECTION 8-8 

111 !j) Polyethylene Rod (continuous) 

Neoprene Pad 

2008 FOOT Design Standards 
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IE See Oetai/B 

7 19'-2" Max. (For Pile/Post Connection Options A, B, C & E! 5" 

19'-10" Mox. (For Pile/Post Connection Option DJ 74 '.'j 1!/4" 

Max. 1111 Max. 19 1-2 11 Mox. <For Pile/Post Connection Options A, B, C & EJ 

~ 
19'-10" Mox. (For Pile/Post Connection Option DJ -- ~ 

fD or 
c; - ' 
Q * Vertical Steel"' #4 Bars @ JO" 

~ ' Texture 

" <As=0.24 in. 2 /ft.J <Typ.J J Roadway Face SECTION D-D 
:<:: CJ Texture I Front Face 

·"' 0 
NOTE' l Non-Roadway Face~ 

ill < Back Face :i: At the Contractors Option, Smooth or 
<G ' ill Deformed Welded Wire Reinforcement ~ 0 
0 .'.; may be used (equal area). CL --ill 

ill - -!:'1 
Horizontal Steel"' #4 Bors © 8 11 (As=0.30 in. 2 /ft.J 

See 
~ !Typ.! - Detail A ill 
0 
0 
Q 
~ 

[) Ci 
" 17--Ff "' Lu 

[.,;_ 
I" Wide V-Groove \ " 

\ ([ V Groove 

TYPICAL PANEL ELEVATION SECTION E-E --

* In lieu of utilizing the pick up points below, panels may be cost vertically or cast horizontally 
then tilted upright using tilt-tables prior to lifting from form. In this case, the vertical steel 

\ may be reduced to #4 Bars © 1'-3 11 (As=0.15 in. 2 /ft.J. 

SECTION F-F 
Panel Length IL! 

0.207 L : I I: 0.207 L 

I 

0.586 L 

I 

:r: 

" 0 

" 74" 5" J!/,i" ci~ 

I 

~ 

"' "' Max. I I I Mox. 
ill 
c 

~ 
0 

:;;. 
' 

~ Ci 
"' :r: " For med, Rolled or Pressed Texture ·"' "' ill en Lu Bock Face :r: OJ 
Qi CJ Pick up points " ~ ci 1_1-' Reinforcing Mat 
0 c::: 1/2" Q_ 

~ 
R~ 

11-. / 
' CJ " 

"' "' I I 
I 2 

I / 
:r:~ Eq. Sp. 

" I I 

l2 Q 
Eq. Sp. " 6" Typ. Formed Texture ci . 

Front Face 

DETAIL A 
DETAIL B 

REQUIRED PICK UP POINTS FOR PANELS (Typical bath ends) 
(Panels shall be rotated about long axis only) 

TYPICAL PANELS AND POSTS 

@ 
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See Detail 1 

See Detail 1 

Typical Post 
CASE 1 

(Interior Angle) 

Typical Post 

CASE 2 
(Exterior Angle) 

PIVDTING POINT DETAILS 

--, 
Chamfer as 
R(quired 

DETAIL 1 

Total vertical reinforcing 
shaf!have an area of not less 
than that of typical posts. 
See Note 1. ----

(Back Face Chamfer Shown 
Front Face Chamfer Similar) 

#4 Bars (Pairs) If! 

7!/z 11 max. spacing p R ~ Yz" (TypJ 

NOTE: The shop drawings shall include specific pivoting point details of panel ends 
at locations where the deflection angle (26) between panels exceeds 20°. 

Top of wall per Plan Web 74 11 X 6 11 Shear 
Connectors (Typ.J 

f-1 
"' I 
~ 

C!lJ 

~ 
c 
-2 
c 
c 
c: 
c: 
0 
l) 

c 
0 

" 

~--~--- rr-~--r----=1- 5" iJJ Web 

c: ti 
" "' " ~ - -I 

Q; ~ ~ 

" OJ 0 C!lJ 
0 :r: ~ 

~ -al -3' 
0 2;, :r: c: c -Q 

2 " ± 

I 

-9 

Hole (Typ.) 

1£ 5" iJJ Web 
Holes (Typ.J 

1£ WT 15 X 117.5 ---1 
WT 15 X 117.5 

Steel Section 74 11 X 474" Shear 
WT 15 X 117.5 Connectors (Typ.J 

14" !/J X 474" Shear 
(Typ.! 

74 11 X 6 11 Shear 
Connectors 

[ Shear 
Connectors 
<Typ.J 

1£ 5" iJJ Hole 

1£ WT 15 X 117.5-_A / 

I 
I 

1£ Post ::;::: I &:_e1 0 I 
~ 

I 
°' I 

I r ~ 
I 

::;::: I 
0 I 
~ 

74" iJJ X 4 74" Shear 
Connectors (Typ.J 

R ~ Yz" ITyp! 

' ' 

1'-9" 

JOYz" 

4!/," Typ. 

Tota! vertical reinforcing 
shall have an area of not less 
than that of typical posts. 
See Note 1. 

J'-9" 

JOYz" Front Face 
Wall --+--,.... ' Auger Cost Pile ,. ,. 

,.--,. ' 
Texture ,. ' 

7!/," 

,. _,. 
2Yz" 

' ' 
I 

I 
I 

~ 
~ c.. 

~ 

"' 
~ ::;::: 

"' 

::;::: 
1£ Post ~ I 

"' I 
& Pile 1 _ 

I ~ 
-- -- ~ _I_ 

I 
::;::: ~ \ 
<X) I 

' 
#4 Bars (U Bar Pairs) 

@ 7!/z 11 max. spacing 

' ' 
f-

R 

I ::;::: 
I 0 

~ 

I °' 1-- I 

I 
I 

I 

-
~ 

::;::: 
0 
~ 

4!/," Typ. 

Yz" (Typ! 

5!/," !/," 
Front Face 

Wall 
5Yz" 

' 
5Yz" 

vit Post & Pile 
ri;[ Post & Pile 

SPECIAL POSTS FOR 90° CORNERS FOR 
PILE/POST CONNECTION OPTIONS A, B & E ----------

Col/ors for Special Posts shall be 3'-6" !/! 
J'-9" 

I: JOYz }'-g JOYz ': ~Front Face Wall 

I 

-'-

I 

WT 15 X 117.5A C t 
-, I uger as 
4 7fs~', Pile 

,. 
_,. 
2!/z" 

' I 

I 
I 

I 

::;::: 
C'J 

~ 

~ en 

~ 

~ K 

1£ 

::;::: 
"' 

74" iJJ X 4 74" Shear 
Connectors (Typ.J 

~ Texture WT 15 X 117.5 

: ~ 
f.-

~ ~ I 
u; I 

Post & Pi/el_~ / 1£ 5" iJJ 
- - "'-Holes 

I 
~ \ 

::;::: I 

°' ' 

R ~ Yz" (TypJ 

~ 74 11 X 6 11 Shear 
Connectors (Typ.J 

' ' I ::;::: 
I 0 

I 
~ 

°' __J _ I 

I -
I 
I ::;::: 

~3}15" 0 
~ 

I 

!/, 5!/," !/, 
Front Face 

Wal! 

z 
U) 

1£ Shear 
Connectors (Typ.J 

WT 15 X 117.5 Post Detail For 
Pile/Post Connection Options C & D 

NOTE: The WT 15 X 117.5 Section shall 
extend into the Auger Cast Pile. 

7!/," I 5Yz" 5!/z" 

VI£ Post & 

"1 
I 
~ 

"' $-
Elev. A 

14" x 6 11 Shear 
Connectors !Typ.J T

E!ev.A 

::=:::~=~i:===C:: Pile Length 

11 
1 

I Minus 6 
~-----~ 

Web Hole & Shear Connector Spacing Detail 
(Concrete not shown for clarity. For limits of 

concrete see Index No. 5205, Sheet No. 4 of 7.J 

Post & Pile Pile 

SPECIAL POSTS FOR 90° CORNERS FOR 
------------- PILE/POST CONNECTION OPTIONS C & D 

Varies 

-------- See Detail 1 ------~ 

PANEL PLAN 

Collars for Special Posts shall be 3'-6" !/! 

NOTES' 
1. For Table of Reinforcing Steel Sizes, see Index No. 5206. 
2. For Pile/Post Connection Options A through E, see Index 

No. 5205. 
3. For Post & Pile Lengths, see Index No. 5206. 
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[ PostL_J 

10 1-0 11 Max. 

HALF ELEVATION 

c----Symmetric about([_ Pone! 

Top of Panels 

Horizontal 
joint between 
stacked panels 

(Pile/Post Connection Options A, 8, C ond E Shown.) 
(Front Face Panel Texture Type "H" and Front Face Post Texture Type "H" Shown.) 

(Graphic Type LG-3 Shown.) 

Back Face Pane! Texture 
(Formed, Rolled or Pressed 
into Plastic Concrete) 

Form liner 

Precast wall panel 

Second !ayer surface for 
graphic design (optiono/J 

TYPICAL FORMING DETAIL 

0 

Front Face Panel Texture 
(Formed) 

Single layer ffat surface attached to form liner for casting 
smooth areas of wall design. See graphic drawings. Joints 
between flat surface and form liner to be sealed watertight. 

(Front Face Panel Texture Type "H" Shown.) 
(Back Face Panel Texture Type "O" Shown.) 

NOTES' 

1. Contractor shall submit specific form liner samples for 
approval by the Engineer. 

2. Textures and graphics shown are for demonstration 
purposes only. See Wall Control Drawings for project 
specific texture and graphic requirements. 

GRAPHICS AND TEXTURE DETAILS 
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(Typ.! 

19'-2" Max. (For Pile/Post Connection Options A, B, C & £) 

19'-10" Max. (For Pile/Post Connection Option DJ 

9'-7 11 Max. (For Options A, B, C & £) 

9 1-11 11 Max. (For Option DJ 

.!.] 

9'-7" Max. (For Options A, B, C & £) 

9'-11' Max. (For Option DJ 

Pone! 

2 11 Clear 

(Typ.! 

#4 Bars (Typ.) 

FIRE HOSE ACCESS HOLE TYPICAL DETAIL 
(Front Face of Wall Shown) 

~ Bottom of 
Bottom Panel 

lY," 5" 

Max. II I 

(Typ.J 

A 10" 

B 1'-1" 

c 1'-4" 

D 2 1-8 11 

(Flush Panel Option Shawn 
Recessed Panel Op lion Similar) Precast Pone! 

See Grating Detail 
NOT£: Fire Hose Access Point to be located 

at or near fire hydrants 

-"' 0 :r: 

"' 
a 

I 

" 

lY," 

Maxi) 
5'' 

]" 

(Typ.! %" x 1'-6" x 1'-6" 
Neoprene Diaphragm 
Plug (See Plug Detail) 

Provide 1 11 X 1 1-4 11 X 1'-4" 
Square Recess in Wall 

Bottom 
of Panel 

SECTION G-G 
(Flush Panel Option Shawn 

Recessed Panel Option Simi/or J 

Ya 11 thick Neoprene Plug with 
Ribbed Diaphragm Grade 70 
durometer hardness 

2" 0 Hole 

Y," 0 X 3" Min. 

Anchor Pin Typ. 
(2 11 Min. Edge Distance) 

5" !Typ.! 

1'-6" 

Grade behind wall 
to drain to holes. 

~ Bottom 
of Panel 

SECTION H-H 
(Flush Panel Op lion Shawn 

Recessed Panel Op lion Sim!lar) 

!/," 0 Hole 
!Typ.J 

60° 
!Typ.! "' 

·' ~ 

PLUG DETAIL 

19'-2 11 Mox. (For Pile/Post Connection Options A, B, C & £) 

NOTE' 

19 1-10 11 Max. (For Pile/Post Connection Option DJ 

4 1-2 11 Max. (For Pile/Post Connection Options A, B, C & EJ 
4 1-6 11 Max. (For Pile/Post Connection Option DJ 

3'-4" 
Opening 

Grating recessed with ~ 
back face of wall (Typ.J H I 

4 1-2 11 3'-4" 
Opening 

~ 
r;yp! '\ 

#4 Bars (Typ.J 

DRAINAGE HOLES TYPES A, 8, C & D 
(Front Face of Wall Shown) 
(Flush Panel Op lion Shawn 

Recessed Panel Op lion Similar) 

Place double mot of welded wire reinforcement in bottom 5'-0" 
of panels with drainage holes. Hole Types A, B, C and D refer 
to distance from bottom of panel to center of opening. See Wall 
Control Drawings. 

- 4 

2% 11 X f/8 11 Louvers (Typ.) 

Y," 0 x 3" jJ 
( Expansion Anchor J 

\ (Vanda/Proof Typ~ \ 7f6 v 
I~ o <( 0 / \ --<>- ;r-

' \ ,, \ 

\ 

~ -
\ 

I/ 0 ....-{ 0 \ 
0 "' 

"" 1 ,_/ x L x y, (Typ.! 
'.......2" x Va 11 Bar 

I 

3'-374 11 (Outside) 

SECTION J-J GRATING DETAIL 

NOTES' 

([_ Expansion 
Anchors (Typ.) 

Grating shall be ASTM A 36 steel and shall be hot dip galvanized after assembly in 
accordance with ASTM Specification A 123. 

Expansion anchors shall be in accordance with ASTM A 307 (Galvanized). 

Welding shall be in accordance with the current edition of the ANSI/AWS 01.1 Welding Code. 
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([_ Post, 3 1-6 11 rjJ Co!for and 
3 1-0 11 rj) Auger Cost Pile 

Top of wall per Pion 

Precast Post 

Top of Co!for 
per Plan 

Bar PlO 
Bors P9 (Typ.J 

3'-6 11 rj) Collar 

3'-0" !/! Auger 
Cost Pile 

Bars P3 (Typ.J 

Bottom of Augered 
Hofe per Pion 

POST IN AUGERED HOLE 
(Cast-In-Place Col/or Shown, Precast Collar Simi/or) 

NOTES' 

3'-6" rj) Co!!or 

SECTION B-8 

Bars P9 

3'-0 11 rj) Auger 
Cost Pile 

Wal! 

Noise Woll 

Bors P3 

SECTION C-C 

1. For Post and Pile Lengths, see Index No. 5206. 

2. For Table of Reinforcing Stee!Sizes and DIM 'A', see 
Index No. 5206. 

3. For Precost Collar Option, see Sheet No. 2 of 7. 

1'-6" 

I[ Post 

Bock Face of Post 

Roadway face of wo!f 
Front Face Post 
Texture (Farmed) 

TYPICAL POST SECTION 
(H Section) 

Cl 
I 

in 

" 2 
0 
< 
ill 
ill 

"1 

" " 2 ~ 0 
< Cl 

ill 
ill 

"1 

" '* ~ 
~ 0 

ii ill 
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NOTES• 
1. For Post and Pile Lengths, see Index 

No. 5206. 

2. For Reinforcing Steel Sizes, see Index 
No. 5206. 

3. For Pile/Post Connection Option A, see Sheet 
No.lof7. 

(See Index No. 5200) (Typ.) 
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NOT£Sc 
1. A precast collar shall not be permitted with this Pile/Post 

Connection Option. 

2. For Post and Pile Lengths, see Index No. 5206. 

3. For Tobie of Reinforcing Steel Sizes and DIM 'A', 
see Index No. 5206. 

POST IN AUGERED HOLE 
4. Mechanical Anchor Terminators shall develop 125/. of the 

specified yield strength of the bar. 
LAP AND COLLAR DETAIL 
(Looking Down the Wal/J 

AUGERED PILE 
REINFORCEMENT DETAIL 
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Steel Section W12 X 79 

2" Cover Min. (Typ.) 

41, Cover 

6 11 Cover 
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Roadway Face of Wall 
Front Face Post 
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SECTION A-A 
(Post Assembly) 

1£ Post 
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1£ Post 
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(/) Auger 

Cost Pile 
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SECTION C-C 
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Top of wall per Plan 

CD 

2 
0 

< 
" " !'] 

co 
~ 
~ 
Q 

cS 
"' c 

" ~ 
-:;; 

f4 0 
Q 

Elev. A 
(Top of 

Collar! J 

~ 

" -G 

CD ~ 
2 co 
0 
< 
" " !'] 

Q 
I 

"' ~ 
~ 

~ 
cS 

"' c 

" ~ 
" 3' 

r '" 

~ 

>----

~ 

Steel Section 
w 12 x 79 

Form (Typ.) 

Form Bed 

HORIZONTAL CASTING ORIENTATION 
(Front Face Post Texture Type "H" Shown) 

NOTES' 

Top of wall per Plan 

Elev. A~---

1£ Post 

Web Hole (Typ.) 

1£ 5" !/J Web Holes !Typ.! 

Steel Section 
W12 X 79 

WEB HOLE SPACING DETAIL 

1. The W12 X 79 load carrying member is coated with concrete 
for durability, aesthetic reasons and to make the connection to 
the panels. 

2. The steel and concrete post assembly is not a reinforced 
concrete design. 

3. The steel and concrete post assembly shall be cast vertical or 
cast horizontal according to the casting orientation shown above. 

POST ASSEMBLY DETAIL 
4. All Structural Steel shall be in accordance with ASTM A 36. 

5. A precast collar sha!!not be permitted with this Pile/Post 
Connection Option. 

6. For Post and Pile Lengths, see Index No. 5206. 

PILE/POST CONNECTION OPTION C 
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PARTIAL POST DETAIL 

WJO X 88 POST DETAIL 
NOTES 0 

1. All Structural Steel shall be in accordance with ASTM A 36. 

2. For this Pile/Post Connection Option the Wall Panel Length 
increased by 8 11 to 9'-10 11 and 19'-10 11 respectively for the 
10'-0 11 and 20'-0" post spacing. 

3. For Post and Pile Lengths, see Index No. 5206. 
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[ Post, 3 1-6 11 (/J Collar and 
2 1-6 11 (/J Auger Cast Pile 

Top of wa!!per Plan 

Precast Post 

Top of Collar 
per Plan 

NOTES 
1. The construction of this option utilizes a patented process covered 

by patents held by State Contracting and Engineering Inc. Any use 
of this design is subject to the rights of the potent holder <U.S. Potent 
Nos. 5,234,288 & 5,429,455) and a!/ patent royalties or license fees 
shall be the sole responsibility of the user. 

2. For Post and Pile Lengths, see Index No. 5206. 
3. For Table of Reinforcing Steel Sizes and DIM 1A 1

, see Index No. 5206. 
4. For Precast Collar Option, see Sheet No. 7 of 7. 

To use this design contact: 
State Contracting and Engineering, Corp. 
3800 North 29th Avenue 
Hollywood, FL 33020 3'-6' rJJ Collar 
Phone: (954) 923-4747 

Bar PIO 

- Elev. A 

SECTION B-8 

Bars P9 

([_ Noise Wall 

2 1-6 11 (/J Auger 
Cast Pile 

.·IL ::;:: '" -I :rr 1 
" 

I 
1-,-,: 

1: years P9 @8l 
2'-6 11 (/J Auger 
Cast Pile 

I Equal Sp. 

"" 
.1 1. 
·1 1· 

-+---+-- _ __L_([_ Noise Wall 

m 

~ Bars B --'"--~'" 3'-6 11 (/J Cast-Jn-Place collar 

~ Bars A -L±tttl-
~ 

m 
~ 

2 1-6 11 (/J Auger Cast Pile 

Bors P2 <Typ.J 

Bottom of Augered 
Hole per Plan 

POST JN AUGERED HOLE 
(Cast-Jn-Place Collar Shown, Precast Collar Similar) 

Bors P2 

SECTION C-C 

J'-6' 

[ Post 

Back Face of Post 

Post & Wall 

Roadway face of wall 
Front Face Post 
Texture (Formed) 

TYPICAL POST SECTION 
(H Section) 

~ 
0 

C1_ 

OJ _, 

Top of wall 

't:r =====::i 
I I ~ 
1--, c I 
~I 
I I 
I I 
I I 

~ Bars A-<-<,-,..., 

"' 

Bars B -

f4 
Elev. A 
<Top of 
Collar J 

4 Sp.@ 3Ya'I 

-----'~j_J 
u I 

Q 
_, 
~ 

io1 ~1 j 

1'-6' 

tTyp.! 

2" Cover 

Pl /Staggered! 

il-*'~:_ij~:::::;;:;f-Bors A 

SECTION D-D 
(H Section) 

J'-6' 

2f/2 11 4 £qua! Sp. 

tTyp.! 

t11i!::;I:::= Bars Pl (Staggered! 

il-*"~:_ij~:::;;:;J-Bors A 

2" Cover ~-~-Bars B 

SECTION A-A 
(H Section) 

4 Sp.@ 3Ya' J'-OY,' tTyp.! 

~---+--Bars A 

~-~"--Bars B 

Bars P2 

~-~--+>--Bars A 

~~---Bars B 

SECTION E-E 

Contracting & 
E . . 

GROUND MOUNTED POST REINFORCEMENT 
(Prior to placement in augered hole) 

State~ 
~:.- --

STATE CONTRACTING & ENGINEERING CORP. 
PILE/POST CONNECTION OPTION E 

2008 FOOT Design Standards 

PRECAST SOUND BARRIERS -
PILE AND POST REINFORCING STEEL 

Last 
Revision Sheet No. 

01101106 6 of 7 
Index No. 

5205 



Precas t Past 
(H Section) 

Finished Grade 

Precast Collar---0 

2 1-6 11 !/J Auger Cost Pile 

[ Post, Pile & Precast Collar 

Top of Collar 
and Auger Cast Pile 
Elevation A 

t-T-t->t---<-Bars B 

l-0-+-+--1---+-Bars A 

Bars P2 (Typ.J --i---.J 

Bottom of Augered 
Hole per Plan 

PRECAST COLLAR IN AUGER CAST PILE 

Q 

" c 

" ~ "' R en 
D 

'1 Vi 
CL~ 
~ . 
c ' D D 

en °" 

~([_ Post, Pile & Precast Collar 

' ' I I 
I I 

I -1-- I 
I I 

: -e---+ 
I I 

---! -r- I 
I I 

i ! 

V---- Precast Post 
(H Section) 

r Top of Collar 
Elevation A 

"' -~+---- - _I L -

<o f9 -I 
~ 

cS 
"' "' c 
" " ~ a 

" "' ·~ 
>--!-+-+- Bars B 

CL 

" I 

" >-.+-o-o+--.--- Bars A 

" 
~ 
~ 
c 
a F ..! fiJ F ..! I 

en 

Bars P2 (Typ.J 

PRECAST COLLAR DETAIL 

[ Post, Pile & Precast Co!!ar 

Projected Location 
of 4 11 X 4 11 X f/2 11 
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NOTES• 

SECTION T-T 

Bars P2 
2 Sp.@ 6 11 

1. For Post and Pile Lengths, see Index No. 5206. 

2. For Reinforcing Steel Sizes, see Index No. 5206. 

3. For Pile/Post Connection Option E, see Sheet No. 6 of 7. 
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PILE/POST ELEVATION 
(Pile/Post Connection Option A Shown) 

NOTES• 
Bors A, B & Pl are used in Options A, B & E. 
Bars C are on!y used in Option A. 
Bars C2 are only used in Option B 
Bors P2 are used in Options A & £. 
Bars P3 ore only used in Option A. 
Bars P4 are only used in Option B. 
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VIEW A-A 
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BAR BENDING DETAILS 
All bar dimensions in bending diagrams are out-to-out. All bars not shown in the bending diagrams are straight. 

POST & PILE 

8" . n 
~[[ 

Ld 
BAR Pl 

Bar Length = 2 1-5 11 

1'-3" 

. I I~. 
{0~ 

4Y2 I I 
BAR P2 

Bar Length = 5'-5 11 

CAST-IN-PLACE COLLAR 

BAR P9 BAR PJO 

Bar Length = 10 1-2 11 Bar Length = 9'-2 11 

J'-0" 

~" 
BAR P3 

Bar Length = 7'-4 11 

J'-0" 
~ 

~" 

BAR P4 

Bar Length = 6'-0 11 

Bars P9 & PlO are used in the Cast-In-Place Collar Options. 

For Bar Designations, See Index No. 5205. 

POST AND PILE DIMENSIONS TABLE OF REINFORCING STEEL 

WALL 
TYPE 

A 

B 

c 
0 

F 

G 

H 

I 

J 

K 

PILE LENGTH 
OPTION A 

POST 
LENGTH 10'-0" 

POST 
SPACING 

12'-01/2" 11'-0" 

13'-01/2" 11'-0" 

I4'-01/2" 12'-0" 

15'-01/2" 12'-0" 

I6'-01/2" 13'-0" 

17'-01/2" 14'-0" 

18'-01/2" 14'-0" 

I9'-01/2" 15'-0" 

20'-01/2" 15'-0" 

21'-01/2" 16'-0" 

22'-0!/z" 16 1-0 11 

20'-0 11 

POST 
SPACING 

14'-0" 

15'-0" 

16'-0" 

17'-0" 

17'-0" 

18'-0" 

19'-0" 

20'-0" 

21'-0 11 

22 1-0 11 

23 1-0 11 

:k For Steel Post Option 110 11
, use 30'-0". 

PILE LENGTH 
OPTIONS B, C, 0 & E 

20'-D" 10'-0" POST SPACING 

PILE/POST REINFORCING 

20'-0" POST SPACING 

CAST-IN-PLACE 
COLLAR 

10'-0" 
POST 

SPACING 
POST BARS A BARS A BARS B 

BARS C BARS C2 BARS Pl BARS P2 BARS P3 BARS P4 BARS P9 BARS PIO 

SPACINcl--S-I_Z_E~+-~SI_Z_E~.,....-O-IM~,-A-,-+-~S-L-7E~-+-~S-I_Z_E~.-O-I-M~'A-,-+~S-I_Z_E~+-~S-IZ-E~-+-~S-L-7E~-+-~S-I_Z_E~+--S-I_Z_E~+-~SI_Z_E~+--S-I_Z_E~-+-~S-L-7E~-I 

12'-0" 15'-0" #4 #4 

12'-0" I6'-0" #4 #4 

13'-0" 17'-0" #4 #4 

13'-0" 18'-0" #5 #5 

14'-0" 18'-0" #5 #5 

14'-0" 19'-0" #5 #5 

15'-0" 20'-0" #6 #6 

15'-0" 21'-0" #6 #6 

16'-0 11 22 1-0" #6 #6 

16'-0" 24'-0" #6 #6 

17 1-0 11 26 1-0 11 
:;: #7 #7 

10'-0" #5 #5 9'-0" #9 #7 #4 #4 #4 #4 #5 #5 

10'-7" #5 #5 8'-10" #9 #7 #4 #4 #4 #4 #5 #5 

10-5" #6 #6 10'-4" #9 #7 #4 #4 #4 #4 #5 #5 

12'-11" #6 #6 10'-3" #9 #7 #4 #4 #4 #4 #5 #5 

12'-9" #7 #7 11'-10" #9 #7 #4 #4 #4 #4 #5 #5 

12'-7" #7 #7 11'-8" #9 #7 #4 #4 #4 #4 #5 #5 

14'-11" #8 #8 13'-J" #9 #7 #4 #4 #4 #4 #5 #5 

I4'-10" #8 #8 !3'-0" #9 #7 #4 #4 #4 #4 #5 #5 

14'-9" #9 #9 14'-3" #9 #7 #4 #4 #4 #4 #5 #5 

14'-8" #9 #9 14'-2" #9 #7 #4 #4 #4 #4 #5 #5 

17'-J" #9 #9 14'-J" #9 #7 #4 #4 #4 #4 #5 #5 

NOTE: USE THIS INDEX ONLY WHEN SOIL SPT N VALUES ARE BETWEEN 10 AND 40 
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}4 11 Intermediate f/2 11 V-Groove in both faces and Deck Joint :t Roiling End Transition required when Roiling/Sound Barrier shown 

11 

Open Joint ** ( top of Roiling/Sound barrier !Equally Guardrail called for in Roadway Plans~ continuing on Roadway? 
Coping !Typ.! \ spaced between open joints) Edge of Approach Slab tCop1ngJ\ 

J I I I I I I \ I l -c c c 
! c 

I I ' ' 
' ' 

·l_ - - --- -- u· _\ ~i--I I --- ----- --------- ---L __ -- ----- --.. ---- -- -, ' - -
"--- Gutter Line ,J 

- - ' ' ------ -- ------- ------- -- ---------t 1 I I ------------

~(-~~~-)--~ 
- -- -- - - - - - -- -~ - -

Bridge Deck~ I I Approach Slab~ Guardrail (when called for in Roadway . . 
I I 

. 
' ' ' 

I 

' }4 11 Intermediate 

Ill Open Joint ¥ ¥ 

------------------

------------------
See Detail 11B" 
for Mortar Plug 

- '' _ :V.' _. V. 

PLAN <BRIDGE MOUNTED RAILING/SOUND BARRIER SHOWN, 
WALL OR FOOTING MOUNTED RAILING/SOUND BARRIER SIMILAR) 

<Reinforcing Steel not shown for clorityJ 

Begin or End Approach Slab --1 
CROSS R£F£R£NC£1 

For Detail 1'B 1
' and V-Groove Lettering Detail see 

Sheet 2. 
For Section A-A see Sheet 4. 
For Section C-C and Detail 11A" see Sheet 5. 

;/< 90 1-0" Maximum Spacing }4 11 Open Joint For Woll mounted Roiling/Sound Barrier Details see Index No. 5212. 
For Footing mounted Railing/Sound Barrier Details see Index 

--------------

--------------

Bridge Deck 

f/2 11 V-Groove in both faces and top of 
Roiling/Sound barrier (Constructed plumb 
and equally spaced between open joints) 

-------
--------------------------

74" V-Groove 

Spacing f/2 11 V-Groove Nos. 5213 (T-Shoped), 5214 (L-Shoped) or 5215 {Trench). 

Roiling/Sound 
continuing on Deck Joint :/<-:::! 

Barrier shown 
Roadway~ 

Begin or End Approach Slob ---.....j j ______ l _ _, 

: ~ ~ ~ ~~:: ~>,~:::: ;o::d= B:~r:r= ~: ~~p:r=(:: =S:~e: :!=r:q:i:e: =w:e: =S::: :~r:~:::::::::::: 
- - - /_ is terminated on a Bridge or Approach Slob, or within the clear 

-. - - zone of the Roadway. See Plans for locati~:.~;,£nd Taper. 

--- (JO" Thick wall section for Sound Barrier End Taper, see Section C-CJ --- --- --- --- --- --- ---
6 11 Min. 

---- c:i========== --c: Ql 

-2 ~ Fire Hose Access 
· Hole (See Detail 

; >! ~-::-7 
-~+®t 

l ____ _J 2---11---~-1~ -;::I [_ Guardrail (when called- - - - - - - - _____ _ 

1-~~~~~~~~-1-~~-lll--l-~~~~~~~--1 l~~-~~~ ... :~~~~~-"~-~~~~~c,[, ....... ~ ...... ~f~o~r~1~n~R-o~o-d~w-o~y~P-lo~n-s~J ............................................. ~~~~-..... ---~-~---.... ""-;oo.~• ..... ~ 

-------------------------- --------~-------

: '
1 ;? ; "'= =- -_ -_ -_ -_ -_ -_ -_ -_-_ ----7 --_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ -_ -_-_ -_-_ -_-_ -_ -_ -_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ --r--_ -_-__,, - -_ -_ -_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ -_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ -_ -_-_ -_-_ -_ -_ -_ -_ -_ -_.. -_-_ -,_-_ -_ - - -_-_ -_ -_ -_- Cl 

"' NAME OR DA TE - . " " ' ,, ' ' " I 

~::,'!~~If__::-BRIDGE NUMBER: ~ i::'~;'.::;;;;;;o;;;;~o;;;;;o;;;;;o;;;;;o;;;;;o;;;;;o;;;;;o~~;o;;;;;o;;;;;o;;;;;o;;;;;o;;;;;o;;;;;o;;,~;o;;;; ===-: =========== 
"' 

ELEVATION OF INSIDE FACE OF RAILING/SOUND BARRIER <BRIDGE MOUNTED RAILING/SOUND BARRIER SHOWN, 
WALL OR FOOTING MOUNTED RAILING/SOUND BARRIER SIMILAR) <Reinforcing Steel not shown for clarity) 

T-Shaped Spread Footing Shown J 
L-Shaped Spread Footing , Trench 
Footing S1m1/or and Junction Slob s1m1!or 

¥ On Bridges see Superstructure and Approach Slab Sheets for actual dimensions and joint orientation. Open 
Railing/Sound Barrier Joints at Deck Expansion Joint locations shall match the dimensions of the Deck Joint. 
For treatment of Roiling/Sound Barrier walls on skewed bridges see Index No. 490. Deck Joint at Begin Bridge 
or End Bridg shown, Deck Joint at [ Pier or Intermediate Bent, Junction Slab or Footing similar. 

INSTRUCTIONS TO O£SIGN£R1 
FORM LINERS Form liners providing a textured finish ore permitted on the outside face of 

the Traffic Roiling Borrier/Soundwoll with the following provisions: (J) The maximum amplitude 
of the form liner on the lower 2 1-8 11 section shall be limited to 1 11 depth; (2) Any form liner used 
above 2 1-8 11

, must provide a thickened concrete section to maintain 2 11 cover. Fu!/ details of 
¥ ¥ }4" Intermediate Open Joints shall be constructed plumb and provided at : 

(J) - Substructure supports where superstructure slob is continuous. 
(2) - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations {equally spaced) between midspan and substructure supports where span 

length exceeds 180 ft. 
(4) - Construction Joints for Junction Slabs and Footings 

this thickened section and the form liner shall be provided in the plans. Form liners on the inside 
face of the Traffic Roiling Barrier/Soundwa/I are not recommended. 

END TAPER LOCATION When the Soundwallterminates on the bridge, the End Taper shall be 
located at on open joint. When the Soundwo!I terminates on the Approach Slob, the End Toper 
shall terminate at Begin or End Approach Slab as shown above. 
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TRAFFIC RAILING/SOUND BARRIER NOTES 

This railing hos been structurally evaluated to be equivalent or greater in strength to a safety shape/sound barrier 
combination railing which has been crash tested to NCHRP Report 350 TL-4 Criteria. The Transverse Design Force 
for the design of bridge deck overhang shall be 54 kips applied horizontally at 3'-6" height above the deck. 

CONSTRUCTION REQUIREMENTS The Traffic Railing/Sound Barrier and joints sha!! be constructed plumb, 
they sha!! not be constructed perpendicular to the roadway surface. Slip forming is not permitted. 

CONCRETE AND REINFORCING STEEL For Railing/Sound Barrier on bridges see Genera! Notes. For Wall 
and Footing mounted Roiling/Sound Barrier, concrete shall be Class II for slightly aggressive environments and 
Class IV for moderately or extremely aggressive environments. All reinforcing steel shall be Grode 60. 

NAME, DA TE AND BRIDGE NUMBER For Roiling/Sound Barrier on bridges, the Name and Bridge Number shall 
be placed on the Traffic Roiling so as to be seen on the driver's right side when approaching the bridge. The Dote 
shall be placed on the driver's left side when approaching the bridge. The Date shall be the year the bridge is 
constructed. For a major widening the dote shall be the year of the widening. Black plastic letters and figures 3" 
in height may be used, as approved by the Engineer, in lieu of the letters and figures formed by %" V-Grooves. 
V-Grooves shall be formed by preformed letters and figures. 

MARKERS For Railing/Sound Barrier on bridges, Elevation Markers shall be placed on top of the Traffic Railing/Sound 
Barrier or Bridge Deck at the end bents as directed by the Engineer. Markers are to be furnished by the Florida 
Department of Transportation and installed by the Contractor. The cost of installing the markers shall be included in 
the Contract Unit Price for the Roiling/Sound Barrier. 

NOTC 

ic,~ I Mortar 

~·~Plug 
w-------~ 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

At Intermediate Open Joints, the lower 3" portion of 
the open joint shall be plugged by filling it with mortar 
in accordance with Section 400 of the Specifications. 

*'~t • v I . v t ' 0 • ' 0 ' 0 • 

45 _· _ . . -o \I '_ , . \?·o ~ 

~sed 
Surfaces Black 

SECTION THRU RECESSED "V" 
GROOVE TO FORM INSCRIBED 

LETTERS AND FIGURES 

ESTIMATED TRAFFIC 
RAILING/SOUND BARRIER QUANTITIES 

ITEM UNIT QUANTITY 
Concrete (Railing) CY/LF 0.104 

Concrete (Sound Barrier J CY/LF 0.145 

Reinforcing Steel (Typical) LB/LF 78.57 

Additional Rein f. 12 Open Joint LB 430.24 

(The above quantities are based on the bridge mounted typical 
section, 2/. deck cross slope and railing on low side of deck.) 

Ya" thick Neoprene Plug with 
Ribbed Diaphragm Grade 70 
durometer hardness~ 

-%' 1 (j) Hole 
!Typ.J 

~--+-+-~ 

2" l/J Hole - + ~ + 
YJ" 0 7 3" Min. ~ ~ ~ 

Anchor Pin Typ. ~ I F 
(2" Min. Edge Distance) 'f-~ + 

5" /Typ.! _L,../ 

1'-6" 

60° 
/Typ.! 

NEOPRENE DIAPHRAGM PLUG DETAIL 

4" -
1/" "' 7 3" Min. 14 w . ., -
Anchopr Pin (Typ.J - ~.··~~ -~ :~ 

[ 1'-0" 0 Hole, [ 1" 1.•'.\ b,- .. -----~ 
Recess & [ Neoprene ] 
Diaphragm Plug~- f- _ _ ~ 

:r: 
% ' x 1'-6 x 1 -6' 
Neoprene Diaphragm 
Plug (See Plug Detai/J-f."~' "'''

0

"H-----~ 

NOTE• 

Traffic Side ---I Cr x 1'-4" x 1'-4" 
Square Recess 1n Woll 

TYPICAL SECTION 
FIRE HOSE ACCESS DETAIL 

Fire hose access holes are required at or near 
fire hydrant locations. Field cut reinforcement as 

required to maintain 2 11 minimum cover at access 
holes. Locate fire hose access holes a minimum 
of 10 1-0 11 from 74" open joints when possible. 

REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL BRIDGE LOW GUTTER HIGH GUTTER 

MARK SIZE 

p 

R 

Sl 

S2 

v (Bridge 
and Wal/) 

v (Footing) 

-

-

BAR 5R 
(Field Cut far 
End Taper) 

5 

5 

5 

5 

5 

5 

LENGTH 

5'-7" 

7'-9" 

As Reqd. 

7'-3" 

5'-1" 

7'-7" 

61'4" 

3" 

CROSS-SLOPE 0A 0B 

CJ a 07 to 27 90° 90° 

Cl~ 
~~ 2/. to 67 93° 87° 

Cb §l 
6/ to 10/ 96° 84° 

WALL & FOOTING 
900 90° MOUNTED 

5Sl Length as Required 

5S2 I 

a~ 

""1 
~~ 

c" 
~ "1 
0 
E 6 
"::: 
~ ~ 
oo 0"' Le ~ 

7'-3" 

BARS 5Sl & 5S2 

;:; 
~ 0 

2 "1 

c 
~ 

0 
0 0 
E ~ 
"" 0 "1 
± ~ 

0 
0 ::: 

" ' "' c .c;; 0 
c :§ [)] 

Portion of 
Bar 5V 
to be used~ 

Discard / 
. ' Port1on~ 1 

i 
I 

I 

:,_:J; 

lJ 

0A 0B 

90° 90° 

87° 93° 

84° 96° 

90° 90° 

I 

;:; 
0 

f; 
o~ "1 
~ "' 2 
~ ~ c aj 

c "" ~ "1 ~ 

0 0 0 
E o E ~ ::: "" "1 

"' 0 

·~ x ± ~ 
~ ~ 0 ao aj ::: 
0 i:; 
Le~ ~ ' .~ -1: 

cis :§ 

END STIRRUP BAR 5V 
STIRRUP BAR 5V To Be Field Cut Wne Required 

per Railing End Transition) 

REINFORCING STEEL NOTES' 

1. All bar dimensions in the bending diagrams are out to out. 
2. All reinforcing steel at the open joints shall have a 2 11 minimum cover. 
3. Bars 551 may be continuous or spliced at the construction joints. Lap splices for Bars 551 

shall be a minimum of 2'-2 11
• 

4. The Contractor may use Welded W1ie Fabric when approved by the Engineer. Welded Wire 
Fabric shall conform to ASTM A 497. 

5. Bars 5R shall be one continuous bar. No mechanical couplers or lap splices ore permitted. 
6. See Index Nos. 5214 and 5215 for Bars 5V and 5T in L-shoped and Trench footings. 

CROSS REFERENCE• 
For locations of Detail 11B 11

, 

see Sheet 1. 
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,,.-------4 11 (Space may be increased to 6 11 to 
lop Bors 5P & 5R on opposite side 
of remaining Bars 5V, as required) 

r--i;[ of Open Joint 43 1-0 11 End Taper 

I 6 11 Spacing (Typ.) ~ 18 Sp. © 4 11 = 6 1-0 11 3YJ\ir3Ys 18 Sp.© 4 11 = 6 1-0 11 6 11 Spacing (Typ.) 57,,":i 4 Sp. ez 6" 2% 11 Min. Spacing Bars 

(Typical at open joints) (Typical at open joints) 
. 

Bars 5P 5P & 5R 

I Begin Bars 5R only 

Bars 5Sl :k 
Field bend top Bars each face, poi~ 

Bors 5Sl r-Bors 5S2 rBors 5R (Typ.! 

I 

Bors 5S2-. 5Sl as required with Bors 5P 

II II II II " " II II II II II II 
e:~ 

II II II II II II II II II_ II II_ IJUL JIJ 32 11 F-Shope Traffic Railing continued - - - - - - ·- - ;,,; - -- - -:..- ~-:. .,_. - on Bridge, Approach Slob and Retaining 
Wall, or Barrier Woll continued on Roadway. 

Bars 5R y 

"' ~ ' Construction I 
~ in ' Joint Reqd. :k :k -. 14 11 Open G ' 3'-0 11 :k :k 

CJ ~ 

~I mE 
= ,- 74 II V-Groove 

I I 

Joint 

"' 
~ 

1 Bars 5R = 
(Typ.J "I r- Bars 5P 

:;f 
= '= (Typ.J 

II II " ;;;; 

\ ' -- t; .. ~- .,. -- --
I 

~ . 
F= = :: F - = = = F = 1: : : F = :: F= = = F = = F = F = = : : = = :: F= = = F = :: F = = F' = I- - - - -

- - - - - OJ 
I I 
I 

"" I 
I . 
I- - - - -

0' z, . 0 . r-
-./. "·" 0 

\;> • ' ~; ?·~· 
.. . \;> • 

I'.\:> _:· ::, ?:-: -- " \;> • ' 
:: __ -{. :~·- ,;o ?_ ·.~> ~ ?, ~' ~> ~~ ?~-

r----
·~[/ "· ~. " "· [/' o_ 

.. 'V: 0 ' 0\ ; .'I"( "' ',o' : o 
.. 

"' 
.• 

.' . ·' .•. q ,o' r • . 0 ' . ·' .•. ,r ,. 
r . 0 . r ,. r 0 ;_,-·. o?_ r • 0 . . r ,• •I · .. 0 · .. ·. . 0 • 0 ?._ '-• 0 0 0 

-··~. .. .. . .. ~" ~. ·~ . '.o ~ L ____ 

"--Bars 5P 

iBors 
\__Bars 5V 

I I 
~ Bridge Deck, Approach Slab or LBars 5V 

!Typ.! (Typ.J 74 11 Int. Open Joint ~ Bars 5S2 (Typ.J 

5S2 or Deck Joint Bridge Deck, Approach Slab or Junction Slab shown, Footing similar-

2%''-----. Junction Slab shown, Footing similar 

Bars 5V 12 6 11 Spacing (Typ.! Bars 5V © 6" Spacing (Typ.! 6 11 Spacing !Typ.! 3 11 Min. Spacing 

Bars 5V Y¥Y 

ELEVATION OF RAILING/SOUND BARRIER REINFORCING STEEL ELEVATION OF RAILING/SOUND BARRIER END TAPER (ADJACENT TO TRAFFIC RAILING 
(INTERMEDIATE OPEN JOINT SHOWN, DECK JOINT SIMILAR) SHOWN, GUARDRAIL ATTACHMENT SIMILAR SEE DETAIL "A" BELOW) 

(Bors 5Sl in Barrier not shown for clarity J (Bors 5Sl in Roiling not shown for clarity) 

NOTES• 

* Field Cut Bars 5R & 5SJ to maintain clearance. 
yy Terminate 14 11 V-groove at construction joint & cast top of 

railing with End Taper. 

*"* Bar spacing shown for Bars 5 V applies only to bridge mounted 
Roiling/Sound Barrier. See Index No. 5212 for spacing of Bors 5V 
in junction slabs and Index Nos. 5213 (!-Shaped), 5214 (L-ShapedJ 
or 5215 (Trench) for Bars 5V spacing in footings. 

@ 
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10" 
c 
~ 

8!12" 1!/2" 
~ Spacing Bors 551 & 552 

( 
~ -~ ~ 

c I D 
ll:J ;,. 

" c " ~ 
0 +1 !:'1 

CD ,,. 
~ I 

"' Q 
~ 

C) 
~ 

C) 
I 

"' 

'" 
~ 
;> 
~ 

"' <;, G 

I 
~ . 

~ 

D 
~ 

Future Asphalt !': 
Overlay- ll:J ~ I R 

" ~ 

c... ' ::;: 
"' ' 
~ 

Bors 5R 

2" Cover 

Bars 551 (Typ.J- =:::::: 

' ' 

' ' 
/ . ' 
'( 
~ 

j 
' 

!-" 

I ' 

'/ 

0 
u 

"" 

G 
I . 
~ 

~ 

----- 11 ~ Bors 552 
at each side 
of open joints, 
shown as ( • J 
(Typ.! 

2" Cover 

Vories Uf/2 11 Max.) 

}~ Thickened section required 

1'-6" 
·:, for Textured Form Liner, 

when called for In the Plans 
(See Plans for details) 

5" 

' 
74 V-Groove ____/ 

0 
3" v Cover 

1 

Bars 5V ~ 
5P~% Bors 

I~ ' ···I 1074" Const. Joint Required 

I~ , 
2f/4" 

'f_ -· ..... •---+--~ ,, 
;;=: 
• G 

w--111-c~,..-tT-Bor s 551 ~ 
<Typ.J 

' . ' 
t' 

3" Covyrextured Form 

~ J)'4" Liner when co/led 
:: 4 for in the plans 

(1 11 Max. amplitude) 

1 I \Coping 

f 
' 

_) ~ 'ti 

" c 
.a 

~ 

' ~,_ .... ___ _ 
== i=========: == 7? ~~n~t~~oin~=- ~~=~= 

= = = = = ~ = = = =======Required -- ·.cr-1'~=~~= 
"-....Bridge Bars 5SJ 

1 

Deck (~ 6A 

I ~ Prestressed Concrete 
Beam or Steel Girder 

SECTION A-A 

" CD 

8 11 Min. Bridge Deck 
thickness, 10" Min. over 
exterior girder if 
Dim. "A 11 exceeds 1 1-6 11 

TYPICAL SECTION THRU TRAFFIC RAILING/SOUND BARRIER 
(Section Thru Bridge Deck Shown, Section Thru 
Approach Slab, Junction Slab or Footing Similar) 

r--------------------------------------~ 

I INSTRUCTIONS TO DESIGNER: I 
I For Bridge Decks up to a maximum thickness of 9", the two Bars 5S1 placed I 
I in the Bridge Deck may substitute for the longitudinal deck steel located I 
I within the limits of Bars 5V, provided that the total area of longitudinal deck I 
I steel beneath the barrier, as required by calculation, is not reduced. Show I 
I these bars on the Superstructure Sheets with the deck steel. I 

~--------------------------------------• 

CROSS REFER£Ncc.-

NDTES.-
For locations of Section A-A see Sheet 1. 
For location of View B-B, see Sheet 5. 

1. Bottom Bars 5Sl and End Bar 5V are not present in 
L-Shaped (Index No. 5214) or Trench (Index No. 5215) 
Footings. For Bridge Mounted installations, see the 
Superstructure Sheets for Deck Steel. Omit Bors 5Sl 
if not specifically shown on the Superstructure Sheets. 

Future 
Asphalt 
Overlay 

Asphalt 
Overlay 

Approach 
Slob 

[ Thrie Beam 
Guardrail Bolts 

. - -,-y- - -;y 

Bars 5S1 (Field 
Bend as Reqd. J 
(See Note JJ 

1'-211 

VIEW B-B 

2" Cover (Top) 

Const. Joint Required 

End Bar 5 V (Field 
CutJ (See Note JJ 

Rotate Bars 5V as 
shown (See Detail 11A 11 

for bar spacings) 

174" 
Const. Joint Required 

6 11 Min. 
Embed. 

Bars 5P (See 
Detail "A 11 for 
bar spacings) 

Edge of Approach 
Slab (Coping) 

END VIEW OF RAILILNG END TRANSITION FOR 
GUARDRAIL ATTACHMENT AT END OF APPROACH SLAB 

(Flexible Pavement Approach Slab Shown, Rigid Pavement 
Approach Slab, June lion Slab or Foo ting Similar) 
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I 

6 11 spacing (Typ.J 2'-8%" Spacing Bars 5R 

6 11 spacing (Typ.J 3 sp. IQ 5!/;>" 674" 674" 3" Spacing Bars 5P 

~ 1 '-4% ii 

\Bors 5R (Typ.J \Bars 551 Coping~ ~1 shown as ( • J 
I 

I' - ----"1~---- --------4 --- ---- --

\ 
I 

--
Bors "" 

~--= ~ I • =I= 5P -I 

= 0 ~ 

; (Typ.! 

--~ ) 
Bars 551 I -

I "' 
'\ I I 

Approach Slob or Junction
0

J 
Slab shown, Footing similar 

I[ Thrie Beam _______j 
Guardrail Bolts l'-1 Yz" 

I V----- Begin or End 
Approach Slab 

Bars 
5V 
(Typ.J 

Bars 5S1 
(See Not 

3'-0" 

PLAN - RAILING END TRANSITION 
(Showing Bars 5P, 5R, and Bars 5SJJ (Bars 5V, 
Soundwall & Reinforcement not shown for Clarity) 

6" spacing <Typ.) 3 sp.@ 5Yz" 674" 3% 11 Spacing Bars 5 V 

~ 1'-4!/;>" 
Field Cut 

Coping\ End Bar 5V 

I 

------------------------ --,-- ------ B 

- - - - I / 
-- ~ \\ '\ '~ ~/ "" -I 

\\ \\ ~ 

( - v 

- - - 1-
- I B 

' \ 

(Bottom) ~- Field Bend to 
I 'i-

e 5! maintain cover 

B 

~ 
I I I 

_Bundle 2 
& rotate 

Bors 5V 
eq'd as r 

I 

ach Slob or June tion Appro 
Slab s hown, Footing similar 

\ 

if Thr(e Beam -----..-1 
Guardrail Bolts 1·-1 Yz" 

V----- Begin or En 
Approach SI 

d 
ob 

3'-0" 

PLAN - RAILING END TRANSITION 
(Showing Bars 5V and Bars 551J (Bars 5P, 5R, 
Soundwall & Reinforcement not shown for Clarity) 

DETAIL "A" 

DEJAIL "A" NOTES 
1. Rotate Bars 5P & 5V in Railing End Transition to maintain cover. Begin placing Roiling Bars 5P and 5V at 

the railing end and proceed toward the guardrail (thrie beam) termina! connector to ensure placement of guardrail 
bolt holes. Pair Bars 5R with Bars 5P as shown. Clearance of Bars 5P, 5R & 5V to guardrail bolt holes shall be 
checked to prevent cutting of bars if holes are to be drilled. Shift bars locally where conflicts occur. 

2. For Guardrail connection details see Design Standards Index No. 400. 
3. Omit Rail/Ing End Transition (fa 32" F -Shape Traffic Roiling (s used beyond the End Taper. See the Pion Sheets. 

If Railing End Transition is omitted, space Bars 5P, 5R & 5V at 6 11 as shown above (Typ.J. 
4. For L-Shaped <Index No. 5214) and Trench (Index No. 5215) footings, Bars 5V and 5T replace Bars 5V as shown at 

left. Details and bar spacing shown apply except that it is not necessary to rotate Bors 5V and 5T to maintain 
cover and there is no field cut End Bar 5V. 

5. Bottom Bors 5S1 ore not present in L-Shaped or Trench Footings. 

Outside Face of 
Traffic Railing 

Outside Face of 

Coping Sound Barrier ~ 

2 i-_:;:S:~~======~~~~~~~~~;::~:::8:a:r:s:5:S::J:::_.L;::::::::::::::::~ ': 

' ::;:: '"" 
Q) 

Gutter Line 

Bridge Deck, Approach 
Slab or Junction Slob 
shown, Footing similar -+---t 

Inside Face 
of Soundwall 

SECTION C-C 
THRU SOUNDWALL END TAPER 

CROSS RffERENCE1 

Bars 5R 
(Typ.J 

For location of Detail "A" see Sheet 1. 
For location of Section C-C see Sheet 1. 
For View B-B see Sheet 4. 
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~fl 0 J 

II 

4 pen Din (, T-Shaped 2 - roove r 

(See Note 5J Spread Footing\ of Traffic Roi/in 
(See Note 6) 

n both faces and top 74fl Open Joint Begin or End 8'-0" Traffic Railing/Sound Barrier or End Taper (See Note 7!- 74 11 Open Joint 
g/Sound Barrier 

II 
(See Note 5J CT-Shaped Begin or End 14'-0" Traffic Railing/Sound Barrier---i (See Note 5) 

Spread Footing~ 

~ 1 - ~ - ' j \ ' ' I 
Coping :J ~ - Outside Edge of Traffic Railing \ I 

L======== 

1-/ I 
I 
L ________ 
I 
I --------

T-Shoped Spread Footing ----'i 
' 

' 

Gutter Line -' 
I 

1 
' T-Shaped Spread Footing~ 

I 
' 

~ 
I ,, 

. 
CROSS REFERENCE' PLAN (Reinforcing Steel not shown for clorityJ 

8'-0" Traffic Railing/Sound Barrier continuing or 
For Section A-A, Detail 11A 11 and Estimated 

Quantities, see Sheet 3. 
For Expansion Joint Detail in Footing, see Index 

No. 5213, 5214 or 5215. 

(T-Shaped Spread Footing Shown, L -Shaped 
Spread Foo ting and Trench Foo ting Similar) 

TRAFFIC RAILING/SOUND BARRIER NOTES End Ta er on A p pp roach Slab or Roadwa y (shown) 

1. This railing has been structurally evaluated to be equivalent or greater in strength to a safety 
shape/sound barrier combination railing which hos been crash tested to NCHRP Report 350 TL-4 Criteria. 

Vories (50'-0 11 Minimum, 90'-0" Maximum) (See Note 5J Spacing 14 11 Open Joint 2. CONSTRUCTION REQUIREMENTS: Construct the Traffic Railing/Sound Barrier and joints plumb; do not 
construct the Traffic Railing/Sound Barrier perpendicular to the roadway surface. Slip forming is not 

permitted. 

I 

74 fl Open Joint 

Iii !See Nate 5! 
1--....,; 

~=== ~============== 

= 
See Detail"A" 
for Mortar Plug 

------------------------

·~:-:1>_·: :'v>o: .. y;-~.-
o oo\)0\7 0 •o\:>O~ ¢ '_o?' 

30 1-0 11 Maximum (See Note 6J 

!/z" V-Groove in both faces and top 
of Traffic Railing/Sound Barrier 
(See Note 6) 

Spacing !/z 11 V-Groove 

74fl Open Joint 

(See Note 5J 

3. CONCRETE: Use Class II concrete for slightly aggressive environments. Use Class IV concrete for 
moderately or extremely aggressive environments. Concrete will be in accordance with Specification 
Section 346. 

4. REINFORCING STEEL: Provide Grade 60 reinforcing steelin accordance with Specification Section 931. 
5. Construct 74 11 Open Joints plumb and perpendicular or radial to Gutter Line. Provide at 90'-0fl maximum 

intervals as shown. 74 11 Open Joint locations are to coincide with 74 11 Expansion Joints in footings. 

------------ ------------- -------------- ====-==== 
6. Construct !/z" V-Grooves plumb and provide at 30 1-0 11 maximum intervals as shown. Space V-Grooves 

equally between 74" Open Joints and/or Begin or End Traffic Railing/Sound Barrier. V-Groove locations 
are to coincide with V-Groove locations in footings. ------------ -------------

------------------------
Shoulder or 
Roadway Pavement 

., ......... .ll. 
·>·_-: --v: : ·:c·_·: -'v~ 

74" V-Groove 

--------------------------

--------------
14'-0fl Sound Barrier End Taper 
(See Sheet 2 and Note 7J. 

:: 

See Plans for location of End Toper. --=~-J 

Fire Hose Access 
Hole (See Detail 

m;~::; 
I I 

- I f 
I I 
l----.J 

7. 14 1-0 11 Sound Barrier End Taper is required when Railing/Sound Barrier is adjacent to an 8 1-0 11 Traffic 
Roiling/Sound Barrier and may be used when an 8'-0 11 Traffic Railing/Sound Barrier End Taper is provided 
(see Index No. 5210 for details). See Roadway Plans for Traffic Railing/Sound Barrier End Treatment. 

8. Work this Standard Drawing with Index No. 5210 - Traffic Railing/Sound Barrier (8'-0 11
) and one or 

more of the following: 
a. Index No. 5213 - Traffic Railing/Sound Barrier T-Shaped Spread Footing, 
b. Index No. 5214 - Traffic Railing/Sound Barner L-Shoped Spread Footing or r Begin or End 

~::::c:_~In_d'.e:x~N:o:_:5~2:1-5:-:T-r:o:f-f1:·c~R:o:il-in:9:/~S;o;u;n~d~B:o:rr:i:e'.r:T'.r'.e'.n'.c:h~F:o:o:t1'.·n:9:. ::::::j ~~~l~~J;~~~1~ Begin or End Traffic Railing/Sound Borner! Barner or 

:::::- End Taper 
-:::-- (See Note 7J --=====----=====-- ,,---=-=---::-_::- - - - ---=====----=====----=====--====== 

---------111----------! 1----------------------------------------IL _______ _ 

---------------------- ---------------------- -------------------------------------------------------------------------------------------------- i= = = = = = = = = 
Shoulder or 
Roadway Pavement--,-,-~ 

I 

f:;;::.,L:::;:;::::::;::;z::;:;::+:tt::::;::;:::::;:::::;:;::;:::::;:;:::::;:;:j t:;::::::;::::;;:::;::;::::::;::::::;::;:::;::;::::::::;::;::::::::;::;::::::::;::;::::::::;::;::::::::;::;::::::::;::;::::::::;::;::::::::;::;::::::::::;::;::::::;::;::::::::;::;::::J [ = = = = = = = = 
I 

"'"',.-=..-.;,,....=.:.;.;.;.;;,.+'-'.;.;.iJ.;..,....=..-.;,,....=.:.;.;.~ ~ .............. = ......... ============ ..... ===========.;.;i' --------
o • 0 \:> 0 ~ 0 0 0 0 \) 0 ~•,o _o?'·~~-'O • 0 \:> ~ o •,\:> 0 ~ o • 0 \/'

0
°\7 0 0 ° 0 \) 0 ~ 0 ° \:>.· -~?'-~~.'D 0

0 \)
0

\7',<>, D 0 0 \) 0 ~ 0 0 ° 0 \) 0 ~ <> • 0 \:>. 0 ~ 0 ° 0 \:> fl -•. \7'0 • 0 \) 0 ~ O •,'V. 0 ~ o 0 0 \) 0 ~ o o 0 \} o o 0 'i)I 

T-Shaped Spread Footing 

.·v>~: .-v.· ·>·_-:--v: ·~:·:1>_-:--v>~.--:1>_·:.'v>~:-:1>_·: .• ·. ,l>_.-v.·-::1>_·:·. -.• · .. -v.·.; .-v>~.- .-v.· ·:l>_-·--v~ ._-_v"·-::1>_·:-v.' ·I>: v . . ·I>: v ... V
0

• 

0

1>1 j 
14" Expansion Joint in footing !Typ.! T-Shoped Spread Footing 8'-0" Traffic Rm/mg/Sound Borner contmw~g- ~r- - - - -

ELEVATION OF INSIDE FACE OF TRAFFIC RAILING/SOUND BARRIER End Toper an Approach Slob or Roadway !shown! 

(Reinforcing Steel not shown for clarity) 
(T-Shaped Spread Footing Shown, L-Shaped Spread Footing and Trench Footing Similar) 
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6 11 Spacing 

4 11 (Space may be increased to 6 11 to 
lap Bars 5P & 5R on opposite side 
of remaining Footing Reinforcement, 
as required) 

18 Sp. eJ 

~If Open 

3Yz
11 

Min.\' (4" Min. 

4 11 ± = 6 1-0 11 'u 18 

Joint 

Sp. © 4 11 ± = 6 1-0 11 

(Typical at open joints) 

I I 
(Typical at open joints) 

I )4 11 Open Joint 

Begin or End 14'-0 11 Traffic Railing/Sound Barrier-

End Taper (required when adjacent to an 8 1-0 11 Traffic Railing/Sound Barrier) 

I 6" Spacing 18 Sp.© 4 11 ± = 6 1-0 11 , 3Yz 11 ± Spacing Bors 

I 
<Typical at open joints) 5P & 5R 

(See Note 4J 

Bars 5S1 Bors 5S2 rBors 5R (Typ) Iii Bars 5S2 Bars 5S1 (See Note lJ 
Field bend top Bors 5Sl os required 
to maintain minimum cover 

\__1'--4 11 (Space may be increased to 6" to 
lap Bars 5P & 5R on opposite side 
of remaining Footing Reinforcement, 

/ 

. --"-I- - .. -1- --f--1- - ----· ---f--

j:: = I= = : = = 

'.
1 ··•··I ••< ·. ·1 ~~!' i <<1 •••··f< 1 ·<>I ···•·••••.•••••·I <1 >••If·•• ·•<·I · ,11 .. }1 •'•.••••I ·•••· > 

Bors 5S2 

\_Footing Reinforcement @ 6 11 sp. 
(Tie to Bors 5P or 5R as shown) 
<Typ.J (See Note 2J 

Shoulder or Bors 5S2 
Roadway Pavement 

-- -· - f-

= = :: = = = = 

'.:jJ:tiJ:~r=:1J:.- Bors 5R 
(See Note 1! 

as required) 

8 1-0 11 Traffic Roiling/Sound Barrier 
continued on Approach Slab or Roadway_ 

Begin or End B'-0" Traffic I\ 
Railing/Sound Barrier ------~I \ 

74 11 Open Joint I 

(See Note 3) 

- -L 

= = :: 

: j BBt""-l-ll-ll-ll-ll-lll-ll-ll-ll-ll-ll-ll-ll .. 1-11-11-11-11-11-1~ 
FIF~~~;;jF;:jFIF!F:IFl:~!FIF;:jFIF!F:IFl:~IFIF;:jFIF!F:jj:.1, ___ _ 

= = 

I 

I 

:lil~il:lil~l~I cL = = = = 
I 

I 

I 

I 

C) 

_I 

"' 

.................. } I . •·•· .••••..• ····•I L. : 

'---Top of Footing 
(Const. Joint 
Required) 

Reinforcement T-Shaped ~pread cooling, l co~ting 
L-Shoped Spread Footing @ 6 sp. <Tie to Bars 5P 
or Trench Footing or 5R as shown) (Typ.J 

(See Note 2J 

Bors 5S2 
(See Note 3! 

ELEVATION OF TRAFFIC RAILING/SOUND BARRIER REINFORCING STEEL 
(Bars 5Sl in Railing not sha wn for clarity) 

ELEVATION OF TRAFFIC RAILING/SOUND BARRIER ENO TAPER 
(Bars 5Sl in Railing not shown for clarity) 

NOffS.-
1. Field Cut Bors 5R & 551 in Sound Barrier End Toper as required to maintain minimum cover. 
2. See Index Nos. 5213, 5214 and 5215 for footing reinforcement. 
3. }4 11 Open Joint may be omitted when 8'-0 11 Roiling/Sound Barrier End Taper is adjacent to a 

14 '-0 11 Traffic Railing/Sound Barrier End Taper as shown on Sheet 1. See Index No. 5210 for 
reinforcement details and spacing. Bors 5S2 ore not required when 74 11 Open Joint is omitted. 

4. Bar spacing shown is along the Gutter Line. 
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Spacing Bars 551 & 552 

Bars 

JO" 
'-m 

BY," JV," ' 0 
(j 

"'" 
p ' 

a 
I 

p • ~ 

v 
Bars 5R . ' 

~ 
p • 

P/ 
~ ;~ 23 ,.... Bars 552 at each 

1 ~, 'i , side of open joints, 
.....- c shown as ( • J (Typ.J 2 11 Cover 

, 2 11 Cover 

551 (Typ.J-k M Vories 0!/2 11 Max.) 
~++-~--~~--

) . 
J'-6" 

;~ Thickened section req_uired 
, for Textured Form Liner, 

when called for in the Plans 
(See Plans for details) 

Gutter 
Line~ 

c._ I~ , '" 
Const. Joint Required 

,- Outside Edge of Traffic Railing 
5" 21/," I/: 

1--H-cc- 2f/411 2 11 Cover (Top) 

Ya" thick Neoprene Plug with 
Ribbed Diaphragm Grode 70 - f/2" 0 Hole 
durometer hardness~ (Typ.J 

----~ 

2" jJ Hole - + ~ + 60 ° 

~/l~ (Typ.! 
!/," jJ X 3" Min. '\ 'f 

Anchor Pin Typ. ~ I J 
+ (2 11 Min. Edge Distance) 't-J 

~-'"---~ 

5" ayp.!-V 

J'-6" 

NEOPRENE DIAPHRAGM PLUG DETAIL 

_,, rjJ X 3" Min. 
]" 

Anchor Pin <Typ.J ~ ~ 
0 

·P~· -++--

[ J'-0" jJ Hole. [ J' . :\.": 

Traffic Side-------j 1'-4" x 1'-4" 
Square Recess in Wall 

TYPICAL SECTION 
FIRE HOSE ACCESS DETAIL 

'OJ 

'i". 
-r--.-----,,-c------i--tty~ 

74 11 V-Groo ve ~ """' lrr~+--tJC---+-+ 

Q, 

~ 0 a ~ 

ct I -
~ 

~ 

~ 

a 
!:: 

,,. 
'i". 

"' 
Bars 5S2 -t---+~cHI""--° I \_ :::s 

5
Sl ~ 

::;::: 
':' 

* 
6\ ' .. (Typ.! 

r~== o3~'~' ~Cfo'Vv:e_er~~llbJ, :· 

. 
~--o- Mortar Plug 

~r:::~---- (See Note 2! 

~-+-Footing 
::;::: ~ 

K 
OJ 

-

5V 1'4:J I 1,; i 11/, ~ 
,~I !?-...... [/ r~_j-- Textured Form Liner when called 

71-,~ for in the plans (J" Max. amplitude) 

Bars 

. 
I 

" '"' :::::: 
CC") 5P- ,•, ':,.-----Top of Footing 

Bars 
-

' "' 
'i". 
'""" 

T-Shaped Spread Footing, 
L -Shaped Spread Footing, 
or Trench Footing 

!F ::::: t::::::::J i :; <Const. Joint Required) 
-~1-----~'" : 

: :-. 
~--...:1 .:.,._.,, -d--Footing Reinforcement 

(See Note lJ 

~ .._~~-~·--~_,_c coping 

SECTION A-A 

NO ff Sc 

DETAIL "A" -
SECTION AT OPEN JOINT 

1. See Index Nos. 5213, 5214 and 5215 for footing reinforcement . 
2. At 74 11 Open Joints, plug the lower 3 11 portion of the open joint by filling it with 

mortar in accordance with Specification Section 400. 
3. Fire hose access holes are required at or near fire hydrant locations. Field cut 

reinforcement as required to maintain 2 11 minimum cover at access holes. Locate 
fire hose access holes at least 10'-0" from 14 11 open joints when possible. 

TYPICAL SECTION THRU TRAFFIC RAILING/SOUND BARRIER 

REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK 

p 

R 

SJ 

S2 

SIZE 

5 

5 

5 

5 

674" 

3" 

STIRRUP 
BAR 5P 

LENGTH 

5'-7" 

13'-9" 

AS RE"Q'O. 

7'-3" 

RCINFDRCING SffE"L NOffSc 

:::1· 
Length as Required 

7'-3" 

BARS 5Sl & 5S2 

--

--

BAR 5R 
(Field Cut for 
End Taper) 

1. All bar dimensions in the bending diagrams are out to out. 
2. A!! reinforcing steel at the open joints will have a 2" minimum cover. 
3. Bars 5R may be continuous or spliced at construction joints. Lap splices 

for Bars 5R and 5Sl will be a minimum of 2'-2". 
4. The Contractor may use Welded Wire Fabric when approved by the Engineer. 

Welded Wire Fabric will conform to ASTM A 497. 

: 

ESTIMATED TRAFFIC RAILING BARRIER/SOUNDWALL QUANTITIES 

ITEM 

Concrete <Traffic Railing) 

Concrete (Sound Barrier, excluding any thickening) 

Reinforcing Steel (Railing/Sound Barrier) (Typical, 
excluding Footing Reinforcement) 

Additiona!Reinf.@ Open Joint <Railing/Sound Barrier) 

CROSS RE"FE"RE"NCE"c 

UNIT QUANTITY 

CY /Ft. 0.104 

CY /Ft. 0.302 

Lb./Ft. 103.43 

Lb. 761.91 

For locations of Section A-A and Detail 11A 11
, see Sheet 1. 
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Bars 5B 
4 ..,., Bors 5 c (See Note 9J 
(Top of Slab) n f/2 11 V-Groove (See Note 6 

and De tail 11A ") la Expansion Joint (See Detail this sheetJ 

,--1" (/J Dowel Load Transfer Devices 

(Required only Ii ;;;;:;i;;:;:;;; 
when Approach 

Slab is skewed) '--J~fjt'~tJt£ , /J II 

Skewed 
Approach 
Slob 

.I 

I 
'11 § t u 

s 1-l===IF=jF=l-e*'F=~--F=jF=e 
~'!)E.@ J .. 

1 11gg,; 

I /, 

II II 

C--m, mwmm • I 
I 
I 

= = = :::i1t:::1=====::::!;::::============! 
I 

\..ears 5A (See Note 9J Bors 
~311 

Spacing 6 11 Spacing (See Note JOJ 

Bors 5V 
V-Groove Spacing ..,., 30 1-0 11 Max. (See Note 

l 

I.!!. II 
I 

,.-- 3" 

6 11 Spacing 

6) I 4 111 2 Cover @ 

I Expansion Joints 
74 11 Expansion Joint Spacing "' (50'-0 11 Min., 90 1-0 11 Mox.J 1--r-[ Expansion Joint (See Note 4J 
74" Open Joint 

PLAN 

Bors 5V 
ITyp. ! 

Bors 5A @ 6 11 sp. 
(Tie to Bars 5VJ 
(Typ.J 

Barrier Wall Inlet (Grote 
not shown for clarity) 
(See Design Standard 
Index No. 218 for 
details) 

2 11 Cover 

Typ. all Sides 

1" Preformed Expansion ~ 
Joint Filler (Typ. all Sides) 

11 "' Bars 5UJ and 
Bors 5S3 @ 6 11 Sp. 

Bars 5S3 
2" Cover 

Sides (Typ.J 

Bars SB (Field 
Cut as required 
to clear Barrier 
Wall Inlet! ITyp.! 

111 (/J Dowe/Load Transfer 
Devices (See Section 8-8 
for details) 

Bottom of 
Junction Slab 

______ :J 

Top of 
June tion Slab 

Approved metal 
or fiber cop 

11~"-til--#---ll--l>-~--ll--l>-+- Bars 5 U2 74 11 Preformed Expansion 

Bars 5U1 (Tie 
to Bors 5VJ 

Joint Filler 

1'-0" 1'-0" 

[ Expansion Joint -----j 
Bars 5L @ 6 11 sp. 
(Tie to Bars 5AJ 
ITyp. J 

EXPANSION JOINT DETAIL 
(Junction Slab expansion joints are required at 

74 11 open joints in Traffic Railing Railing/Sound Barrier) 

Coping 

NOTES 

JUNCTION SLAB ADJACENT TO SKEWED APPROACH SLAB AND WITH BARRIER WALL INLET 

1. CONSTRUCTION REQUIREMENTS: Construct the Junction Slab level transversely 
and expansion joints plumb; do not construct the junction slab perpendicular 
to the roadway surface. Slip forming is not permitted. 

3'-6% 11 

Shoulder or 
Roadway Pavement 

Riding Surface 

9 1-6% 11 

Barrier Wall Inlet 
and Grate (See 
Design Standard 
Index No. 218 for 

4'-5% 11 
Gutter Line 

11-6% 11 

Bars 5V 
(See Note JJJ 

Top of 
Junction Slab-,_-,_ 

8'-0 11 Traffic Roiling/Sound Barrier 

" 
474 11 

II 174" 
II -"il-+-'--'-
11 

Const. 

3" Cover 

~ 
0 
© 

"' . 
c!J 

Joint 

Coping 

Spacing 

Bars 58 

"' 
~ R 

Q 
I 

"'" ~ R 
" Q 

2. CONCRETE: Use Closs II concrete for slightly aggressive environments. 
Use Class IV concrete for moderately or extremely aggressive environments. 
Concrete will be in accordance with Specification Section 346. 

3. REINFORCING STEEL: Provide Grade 60 reinforcing steelin accordance 

4. 

5. 

6. 

7. 

with Specification Section 931. Dowel Load Transfer Devices will be ASTM A 36 
smooth round bar and hot-dip galvanized in accordance with Specification 
Section 962. Install Dowel Load Transfer Devices in accordance with 
Specification Section 350. 
Construct 74" Expansion Joints plumb and perpendicular or radial to Gutter 
Line. Provide at 90'-0" maximum intervals as shown. 
Provide and install Preformed Expansion Joint Filler in accordance with 
Specification Section 932. 
Construct f/2 11 V-Grooves plumb and provide at 30'-0 11 maximum intervals 
as shown. Space V-Grooves equally between 74" Expansion Joints and/or 
Begin or End Junction Slob. V-Groove locations are to coincide with 
V-Groove locations in the Railing/Sound Barrier. 
FILL REQUIREMENTS: Shoulder or Roadway Pavement or Fill is required 
on top of the junction slab for its entire length on the traffic side of the 
Railing/Sound Barrier. See Section B-B for details. 

Bars 5S2 @ 6 11 sp. Bors 5B 
(Typ.J 

5Ul 
"1 sp. 

[ lj_.i.,i_j:2;2;i_.;:_~;;.;,i.::::'.:'.:'.:::'.::'.::;;:_..~~••~ ~·~~i;ci~;~;;;~,;~fc~;~f 'C" 

~11-p~:f:r~:d- ;x~:n~i:n - - B~r~ ~~ ~Ty~. ~~~-\1'_J-~~t"..9JiJt-a:~5w ___ j 
Joint Filler <Typ.J--~ I 

~ ·~ c 
c 

" "1 

I 8. 
;.., 9. 

Actual location & width vary depending on type of Retaining Woll used. 
Field cut Bars 5A and 5B as required to maintain minimum cover for skewed 
Approach Slab. 

4 11 Cover (Bottom) 

2 11 Cover (Top & Sides) 

2 11 Cover 

SECTION A-A 
SECTION THRU JUNCTION SLAB, BARRIER WALL INLET AND RETAINING WALL 

TI--+-+-- Retaining Wall Panel (See Retaining 
Wall Sheets for Details) 

2 11 Cover 

See 6 11 

Note 8 

JO. 
11. 
12. 

Spacing shown is along the Gutter Line. 
See Index No. 5210 for Bors 5V and 5SJ. 
Work this Standard Drawing with the fol!o wing: 
Index No. 5210 - Traffic Railing/Sound Barrier (8 1-0 11J. 

CROSS REFERENCE' 
For Section B-B and Detail 11A 11

, see Sheet 2. 

2008 FOOT Design Standards 

TRAFFIC RAILING/SOUND BARRIER (8'-0'7 
JUNCTION SLAB 

Last 
Revision Sheet No. 

07/01/05 1 of 2 
Index No. 

5212 



REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL REINFORCING STffL NOTES 0 Yz" V-Groove (Typ) ~ 

MARK 

A 

B 

vc 

Le 

S3 

UJ 

U2 

DOWEL 

( 

Varies 
(6" Min 
9!/2 11 M;x_J 
(See Note 2J 

5A 9'-'1'' L 

SIZE LENGTH 1. A!! bar dimensions in the bending diagrams ore out to out. 

5 9 1-2 11 
2. All reinforcing steel at the open joints will have a 2 11 minimum cover. 
3. Lop splices for Bars 58 wi!!be a minimum of 2'-2" 

5B Length as Required 

5 AS REQ'D. 
4. The Contractor may use Welded Wire Fabric when approved by the Engineer. 

Welded Wire Fabric wi!f conform to ASTM A 497. 5C B'-3" 

5 8'-3" 
2'-0" 

5 3'-3" 

5 7'-4" BARS 5A, 5B & 5C 

5 4'-1" 1" IP DOWEL 1'-2!/2" 

5 12'-10 11 
~ 

"~ Smooth Ba 2'-0 11 
2'-0" 

c.. 
3'-2 11 I 

11 "' en 
. I - ~ 

J3 5'-8" 

BAR 5S3 BAR 5L BAR 5Ul BAR 5U2 

9'-6!/z" 

B'-0" 1 '-6Yz" 

Gutter Line 114" r Shoulder or Riding Bars 5V. /See Note 4!~~' 
Surface.\ 

,, 474 11 

Roadway Pavement B'-0" Traffic Ra1!1n9/Sound Barner_ / 

Slope Vories (See 
!1 11 ·--Top of Junction Slob 

~ Note 1) L:-=-= 611 Bors 551 /( 11 
~ 

,-Bars 5A @ 
sp. /See Note 4!-~ ".(, \Coping >'~''.',\>"·' "":· ',' :'.',',',:• ',' .. 

' .".\ . -. .. .... -.· ' ··.',·, ·,,','"'" "·""' ".' """" ""'·''.','" . ·,·.· .. ·. ·._._,_·.·. ·.·, _.,.,.. ___ ,,. ~ w 'j° 
r \< 2<__ii__···•···-·····,······-····-·,···-·-··-·-·,·-·,· 

\" ~' ' : '. , ' '' ' , . 
,,, " II II ~Qi 

~, 

I -{_ ='olff ~n] v 
OJ v 

"' - ~ en 

~~__, ..... --- - .s 

~-~ - - Bors 5B 
0 ~ 

en v - D c ..... Cl- D 
0 ----L-. - I-- - OJ - ~ I\ . I e---- - I ~ ( ~ en -• I en ~ 

~ 
lBors 

I 

ll" r/J Dowe/Load ~ 
'-Bars 5L -~ c 

45"'-
@ 6 11 sp. en D 

5B (Typ.! Transfer Devices 0-. "" 
at expansion joints <Typ.J "'-4" Cover (Bo ttomJ Expanded Polystyrene Retaining Wal/Panel 

2" Cover (Top & Sides) shown hatched (3" top l/ ' (See Woll Company 

Bottom of Junction 
& Yz 11 each side) Drawings for Details) 

Slab (Leve! Transversely) 
See 6" 

Note 3 
I 

4!/z" + - 6" See Note 3 

Spacing ]" 0 6" 7 sp. @ 1'-0" ~ 7'-0" 
I 

Dowels sl Spacing 9 sp. @ 1'-0 11 
~ 9'-0" 3!/z" 

Bors 5B ' 

SECTION B-B 
TYPICAL SECTION THRU JUNCTION SLAB AND RETAINING WALL 

____ l-------~ 

~ 14" Preformed Expansion Joint F11/e:~ 

DETAIL "A" 

(Showing Locations of Yz" V-Grooves 
and }4 11 Preformed Expansion Joint Filler) 

Top of Junction Slab 
(Const. Joint Req'd.J 

8 1-0 11 Traffic 
Railing/Sound Barrier----1_,...... 

Bars 5Sl (Field Ben tJ 

Bars 5V 
(Rotated) 

June tion Slab 

3 11 Cover 

End Stirrup 
Bar 5V 

-, 

PARTIAL END VIEW OF RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 

(Showing Bars 5V and Bars 5Sl) 
(Const. Joi nt Req'd.) 

a 
I 

'--< 

a 
I 

"" 

NOTE: See Index No. 5210, Detail "A 11 for details. 

ESTIMATED JUNCTION SLAB QUANTITIES 

ITEM UNIT 
Concrete (Junction Slab) CY /Ft. 

Reinforcing Steel (Typica!J LB/Ft. 

Additional Reinf. If! Expansion Joint Lb. 

(The above concrete quantities are based on 
o supere!evation of 6.257.) 

QUANTITY 
0.470 

67.97 

42.72 

NOTES-
I. 
2. 

3. 
4. 

Match Cross Slope of Travel Lane or Shoulder. 

6. 
0 

The minimum dimension of 6" corresponds to a superelevotion of 
25/.. For supere!evotions exceeding 6.25/., increase this dimension 

s required to match roadway supere!evation. 
Actual location & width vary depending on type of Retaining Woll used. 
See Index No. 5210 for Bars 5V and 551. 

CROSS REFERENCE' 
For location of Section B-B, see Sheet 1. 
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Field Cut Bors 58 
maintain minimum 
approach slab-.._ 

Skewed 

App;~ Slab ft 

Bend Field 
requir 
minimu 

Bors 5A a~tlfa b 
ed to mo1nta1n 
m cover 

t ,~ 

J4" Open Joint 

as required to 
cover for skewed 

Bors 58 -.... 

' 

' 

' tttttij 2 11 Cover m: Sides (Typ.J 

Spacing 4" 6" Spacing <See Note 10! 

Bors 5A 
V-Groove Spacing "' 30 1-0" Max. (See Note 

14" Expansion Joint Spacing ~ 

' - " ' - " (50 0 Min,, 90 0 Max,) (See Note 4! 

~ 

I 

6) I 

2 - roo ve CS N t 6 ee o e 
and Detail "A") 

Expansion Joint (Se e Detail this sheetJ 

re- ,.-J" i/J Dowe/Load Transfer Devices 

' 

Barrier Wall Inlet (Grate 
not shown for clarity) 
(See Design Standard 
Index No. 218 for details) 

2" Cover 

T yp. a/f Sides 

l 11 Preformed Expansion 
Joint Fi!!er ( T yp. al! Sides) 

Bors 5U 
Bars 58 <Field 
Cut as required 
to clear Barrier 
Wal/Inlet! (Typ,J 

Gutter Line 

1 11 rjJ Dowel Load Transfer 
Devices (See Section 
B-B for details) 

Top of 
Spread Footing 

ll-+..-#--!l~ll-+--4Hf-ll"'"",..._..,..,..._. ......... ._. ......... ~o11..41#--!1~!1-+..-#--!l~lf..l--le--l__aors 5SJ 

~ 
I.!! 11 

',I 

2f/2''.__. 
I 

I 

' 

' 

' 

O[ 
' 

1-311 6" Spacing 

2 11 Cover @ 

Expansion Joints 

Ex ansion Join p 

PLAN 

Bars 5V @ 6 11 sp. 
(Tie to Bars 5A) 
(Typ.) (See Note 8) 

11 ~ Bars 5A @ 6 11 Spacing 

(Field cut to Clear In/et) 

(See Note 8) 

Coping 

Bars 5A (Typ.) 

Bottom of 
Spread Footing 

J'-0" 

[ Expansion Joint ------j 

______ :J 

Approved metal 
or fiber cap 

14" Preformed Expansion 

Joint Filler 

J'-0" 

EXPANSION JOINT DETAIL 

SPREAD FOOTING ADJACENT TO SKEWED APPROACH SLAB AND WITH BARRIER WALL INLET 
(Spread Footing expansion joints are required at 
14" open joints in Traffic Railing/Sound Barrier) 

8'-9!/,i" 

4'-43/," 

Barrier Wall Inlet and 
Grate (See Design 
Standard Index No. 218 
for details) 

Gutter Line----i 

Bars 5V 
(See Note 8) 

l 1
1 Pre formed 

Expansion 
Joint Filler ----

;I:;,~i~;i~:I~:~~~~!:!~!~:!~!~!~!:!~!::!~!~!::! :!!!!! 
I 

~-------------------

J'-414" 

II 
II 
II ,p 
II II 

4'-414" 

3'-0" 

14'-0 11 or 8'-0 11 Traffic Railing/Sound Barrier 

Top of Spread Foo ting 

3" 

(Const. Joint Required) 

Bars 5B (Typ.J (See Note 9) 

Bars 5A @ 6 11 sp. 

Bars 58 
!Typ,J 

Slope 
Varies 

:5 i/L '===ii' ~I ====q=j;;===:;ii===f===o=' 
---11 

:::=\ l 
=~ 

II 

JI 

Bars 5S1 
(See Note 8) 3 11 Cover (Bottom) 

2 11 Cover (Top & Sides) 
SECTION A-A 

Bottom of Spread 
Footing (Leve! 
Transversely) 

NOTES 

1. CONSTRUCTION REQUIREMENTS: Construct the Spread Footing !eve! transversely and expansion joints 
plumb; do not construct the spread footing perpendicular to the roadway surface. Slip forming is not 
permitted. 

2. CONCRETE: Use Class II concrete for slightly aggressive environments. Use Class IV concrete 
for moderately or extremely aggressive environments. Concrete will be in accordance with 
Specification Section 346. 

3. REINFORCING STEEL: Provide Grade 60 reinforcing stee!in accordance with Specification Section 931. 
Dowel Load Transfer Devices will be ASTM A 36 smooth round bar and hot-dip galvanized in accordance 
with Specification Section 962. Instal/Dowe!Load Transfer Devices in accordance with Specification 
Section 350. 

4. Construct 74" Expansion Joints plumb and perpendicular or radio/to Gutter Line. Provide at 90 1-0 11 

maximum intervals as shown. 
5. Provide and install Preformed Expansion Joint Fi!!er in accordance with Specification Section 932. 
6. Construct f/2 11 V-Grooves plumb and provide at 30 1-0 11 maximum intervals as shown. Space V-Grooves 

equally between 74 11 Expansion Joints and/or Begin or End Spread Footing. V-Groove locations are to 
coincide with V-Groove locations in the Railing/Sound Barrier. 

7. FILL REQUIREMENTS: Shoulder or Roadway Pavement or Fi!! is required on top (1'-0 11 minimum depth) 
for the entire length of the spread footing on both sides of the Railing/Sound Barrier. See Section B-B 
for details. 

8. See Index No. 5210 for Bars 5V and 5S1. 
9. Place 6 ~ Bars 5B inside Stirrup Bars 5V as shown. 
10. Spacing shown is along the Gutter Line. 
11. Work this Standard Drawing with one or both of the fo!lowing: 

a. Index No. 5210 - Traffic Roiling/Sound Barrier (8'-0"). 
b. Index No. 5211 - Traffic Railing/Sound Barrier <14 1-0 11

). 

SECTION THRU SPREAD FOOTING AND BARRIER WALL INLET 
CROSS REFERENCE' 

For Section B-B and Detail 11A", see Sheet No. 2. 
(Bars 5P, 5R and 5Sl in Traffic Railing/Sound Barrier not shown for clarity) .... ~.,,,,~--,.--~~~~~~~~~~~~--...... -----~~~~~~~~~~~~~~~~~~.-~Las--.,~.-~~~-t 
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REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 
5A 6'-8" 

A 5 6'-8" 5B Length as Required 

B 5 AS REQ'D. 

u 5 JJ'-0" 

DOWEL ]" 0 Smooth Bar 2 1-0 11 BARS 5A & 5B 

2 1-0 11 

1" IP DOWEL 5'-8" 

BAR 5U 

REINFORCING STEEL NOTES' 

1. All bar dimensions in the bending diagrams are out to out. 
2. A!! reinforcing steel at the open joints will hove a 2" minimum cover. 
3. Lap splices for Bors 58 will be a minimum of 2'-2 11

• 

4. The Contractor may use Welded Wire Fabric when approved by the Engineer. 
We!ded W1ie Fabric willconform to ASTM A 497. 

Top of Spread Footing 
(Const. Joint Req'd.J--+---

14 1-0 11 or 8 1-0 11 Traffic 
Railing/Sound Borrier---JT 

Bars 5 V (Ro toted) 

Bars 551 (Field 
Bent! (Typ.J 

3 11 Cover 

\Coping 

~,--r-- Bars 58 <Field 
Bent! (Typ.! 

Spread Footing 

End Stirrup 
Bar 5V 

PARTIAL END VIEW OF RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 

(Showing Bars 5V, Bars 5Sl and Bars 5B inside 
of Stirrup Bars 5 VJ 

NOTE: See Index No. 5210, Detail 11A" for details. 

7'-0" 

2'- 71/4 11 1'-474 11 3'-0" 

Copinn---1 

Gutter Line--~ 

Bars 5V (See Note 3J_,__ 

Slope Vories 14'-0 11 or 8 1-0 11 Traffic Roiling/Sound Barrier 

(See Note 1) )Top of Spread Footing 

R.d. Surface (Const. Joint Required) 
I tng 

~ 
Spacing Bors 58 Slope 

Varies 

co 
·' 

Roadway or 
Shoulder 
Pavement 

-1--

Bars 5A @ 6 11 sp. 

I I I 
Bottom of Spread Footing (Level Transversely) 

I 

Spacing 1 11 rj) 6 11 

Dowels 

-- "--'-----+----------.. 

3 11 Cover (Bottom) 

5Sl 
Note 3) 

2 11 Cover (Top & Sides) 

16 sp.@ 1'-0" ~ 6'-0" 

·-·-·-+-

1 11 rj) Dowe/Load Transfer Devices 
at expansion joints (Typ.J 

6" 

Spacing 3!/z" 2 sp. @ 1'-0" 2'-0 11 2 1-5 11 2 sp. If! 1'-0 11 = 2'-0 11 

Bars 58 

SECTION B-B 
TYPICAL SECTION THRU SPREAD FOOTING 

(Bars 5P, 5R and 5Sl in Traffic Railing/Sound Barrier not shown for clarity) 

{ 

f/2" V-Groove 

..... J ll ' 
I ~ 74 11 Preformed Expansion Joint Filler~ I 

DETAIL "A" 
(Showing Locations of f/2 11 V-Grooves 

and 74 11 Preformed Expansion Joint Filler) 

NOTES' 
1. Match Cross Slope of Travel Lane or Shoulder. 
2. Place 6 ~ Bars 5B inside Stirrup Bars 5V as shown. 
3. See Index No. 5210 for Bars 5V and Bars 5Sl. 

ESTIMATED T-SHAPED SPREAD FOOTING QUANTITIES 

ITEM UNIT QUANTITY 
Concrete (Footing) CY /Ft. 0.311 

Rein forcing Steel (Typical) LB/Ft. 51.80 

Additional Reinf. @ Expansion Joint Lb. 37.38 

Note: The reinforcing steel quantity accounts for the difference between 
the shorter Stirrup Bars 5V for junction slabs or bridges and 
the longer Stirrup Bars 5V for spread footings. 

CROSS REFERENCE' 
For location of Section B-B, see Sheet 1. 
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Field Cut Bors 5L & 5B as required 
to maintain minimum cover for 
skewed approach slob 

Bors 5B 

Yz 11 V-Groove (See Note 6 and Detail "A 11
) 

Expansion Joint (See Detail on Sheet No. 3) 

1 11 (/J Dowel Load 
Transfer Devices Bors 5S3 

2" Cover 

Sides (Typ.J 

4 "' Bors 5C (Top of Slab) (Required 
only when Approach Slob is skewed) -I---\~ 

Skewed 
Approach 
Slob 

Spacing 

Bors 5V & 5T 

I Copin 
3" 

I 

Bars 

6 11 Spacing (See Note BJ I 

5V !Typ.J 11 
3" 

6" Spacing 
Bars 5Ul © 6 11 sp. 
(Tie to Bors 5 V 
& 5TJ !Typ.J 

Barrier Wall Inlet {Grate 
not shown for clarity) 
(See Design Standard 
Index No. 218 for details) 

Bars 5T 
!Typ.J 

2 11 Cover 

Typ. a!/ Sides 

V-Groove Spacing "' 30'-0" Mox. (See Note 6) 4" 111 ,, 2 11 Cover@ 11 ~ Bars 5S3 & 

74" Open Joint 

74" Expansion Joint Spacing 

(50'-0" Min., 90'-0 11 Max.) (See Noe 4J 

I Expansion Joints 

~ [ Expansion Joint 

PLAN - OPTION B 

Bors 5S4 12 6" Sp. 

SPREAD FOOTING ADJACENT TO SKEWED APPROACH SLAB AND WITH BARRIER WALL INLET 
<Op lion A Simi/or) 

NOTES 

1. CONSTRUCTION REQUIREMENTS: Construct the Spread Footing level transversely and expansion joints plumb; 
do not construct the spread footing perpendicular to the roadway surface. Slip forming is not permitted. 

2. CONCRETE: Use Class II concrete for slightly aggressive environments. Use Closs IV concrete for moderately 
or extremely aggressive environments. Concrete will be in accordance with Specification Section 346. 

3. REINFORCING STEEL: Provide Grode 60 reinforcing steel in accordance with Specification Section 931. 
Dowe/Load Transfer Devices will be ASTM A 36 smooth round bar and hot-dip galvanized in accordance with 
Specification Section 962. Ins ta!! Dowe! Load Transfer Devices in accordance with Specification Section 350. 

4. Construct 74 11 Expansion Joints plumb and perpendicular or radial to Gutter Line. Provide at 90'-0" maximum 
intervals as shown. 

5. Provide and install Preformed Expansion Joint Filler in accordance with Specification Section 932. 
6. Construct Yz 11 V-Grooves plumb and provide at 30 1-0 11 maximum intervals as shown. Space V-Grooves equally 

between 74 11 Expansion Joints and/or Begin or End Spread Footing. V-Groove locations are to coincide with 
V-Groove locations in the Railing/Sound Barrier. 

7. FILL REQUIREMENTS: Shoulder or Roadway Pavement and Fi!! is required on the traffic side of the spread 
footing for a distance of 4'-0" and the fulllength of the spread footing (3'-0" minimum depth) on the backside 
of the spread footing for Option A. Fi!! is required for a distance of 4 '-0 11 on the backside of the spread 
footing and the fut/length of the spread footing (3'-0" minimum depth) on the traffic side of the spread 
footing for Option B. See Typical Sections on Sheet Nos. 2 and 3 for details. 

8. Spacing shown is along the Gutter Line. 
9. Work this Standard Drawing with one or both of the following: 

a. Index No. 5210 - Traffic Roiling/Sound Barrier {8'-0"). 
b. Index No. 5211 - Traffic Railing/Sound Barrier 04'-0"J. 

1 11 Preformed Expansion 
Joint Filler (Typ. all Sides) 

Bors 5U3 

Bars 554 (Tie 
to Bars 5U1J 

Bars 5B (Field 
Cut as required 
to clear Barrier 
Wal/Inlet! !Typ.J 

Gutter Line 

Bars 5U2 @ 6" sp. 
(Tie to Bors 5Ul J 
(Typ.J 

CROSS REFERENCE 0 

For De toil "A", see Sheet 3. 
For Section A-A and Estimated 
Quantities, see Sheet 4. 
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7'-0" 

Roadway or Shoulder Pavement 1'-474" 5'-71/4" 

and Fi!! (4'-0 11 Min.J 

Coping____-
Gutter Line 

14'-0" 0 r 8'-0" Traffic Railing/Sound Barrier -

I\ Bors 5V @ 6 11 sp. Oop 
with Bars 5Ul as shown)-

';,,.----Bars 5T © 6 11 sp. (fop 

Spacing l 1 (/J Do we!s with Bors 5UJ as shown) 

------- Top of Spread Footing 

Bars 58 (Const. Joint Required) 
Riding Surfoc 
(See Note JJ 

e 
Spacing 

l?r~ 
-~--L 

Slope 
Varies -~ 

} "1 

l>-.-1 ------, 
0 0 
I -I 8%" 

"" 
~ I 

" 
I 

• 
0 

~ -I 0 ~ 0 
I I 

Ci "' -
~ 

g. 1\ "'" I> --,----
Optional Const. 

~-{ __ Joint (See Note 4)-
j_ 

r 
I 

co I -4 ~\' 0 
- I- - ___J_ -I -

..-----: ~ 

co 
i.._ 

Optional 3 11 Lip 
<See Note 4! 

Spacing l 11 l/J 6" 

Dowels 

Spacing J'-9" 

Bars 5B 

3" 

~Fill~ 
Bars 58 !Typ.J 
(See Note 2J 

I-- - Bars Bars 58 5UJ el 6 11 sp. !Bars 5U2 
@ 6 11 sp. !Typ.J 

" l 
v v v '\._, ..,, v 

----- 1-- --------;-,r----------1-- --

n n - n 

I 
\___] I I 

3" Cover (Bottom) rJJ Dowel Load Transfer Devices 

2 11 Cover (Top & Sides) 
at expansion joints (Typ.J 

\..__ 
-Bottom of Spread Footing (Le vet Trans verse!y J 

6 sp.@ J'-0" ~ 6'-0" 6" 

I 5 sp. el J'-0" = 5'-0" Is 

4'- 4f/2" 

Gutter Line 

Top of Spread Footing 
(Const. Joint Required) -

c c ., ., ., nn 

"" 
! 1 ' Preformed / 

Expansion ~ 

Joint Filler ____/ 

'---Barrier Wall Inlet 
and Grafe (See 
Design Standard 
Index No. 218 
for details) 

7'-0" 

1'-474" 5'-71/4" 

I\ 
~ 

Coping 

14'-0" or 8'-0" Traffic . 
/ ./ 

Railing/Sound Barrier 

~-

.L- Const. Joint Permitted 

--

Slope 
Varies 

TYPICAL SECTION THRU SPREAD FOOTING - OPTION A TYPICAL SECTION THRU SPREAD FOOTING AND BARRIER WALL INLET - OPTION A 
(Reinforcing Steel not shown for clarity (See Note 3)) (Bars 5P, 5R and 5Sl in Traffic Railing/Sound Barrier not shown for clarity) 

NOTES' 
1. Match Cross Slope of Travel Lane or Shoulder. 
2. Place 10 "' Bars 58 inside Bars 5U1 as shown. 
3. For Reinforcing Steel spacing, see Typical Section Thru 

Spread Footing - Option A this Sheet. 
4. Provide 3" lip when optional construction joint is used. 
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7'-0" 

5'-7!/," J'-414" Expanded Shou!der/Fif! (4'-0 11 Min.) 

Coping -
Gutter Line 

14'-0" or 8 1-0 11 Traffic Ra1!1ng/Sound Barner_ 

I\ Bors 5V @ 6 1 sp (fop 
with Bars 5UJ OS shown)_ 

I\ \ 1:fv-Bars ST f2 6" sp. (lap 

v with Bars 5Ul as shown) 
Top of Spread Footing 
(Const. Joint Required) - Spacing 111 (jJ Dowels 

Riding Surface Spacing Bars 58 
(See Note JJ ~ 

'·<:;;~Roadway or 
·- ---

__ , "' -

Shoulder Pavement a a 
. 

8%" 
I I 

I ~ 

"" I 

" ~Fili~ • 
[!;1~1 

a 
I 

a ~ a 
Bors 58 (Typ.! 3" I I 

(See Note 2J ~ "' "' g_ 21_, " 
Bors 58 Bars 5UJ 

I (Typ.! Bars 5U2 @ 511 sp.I @ 6" sp. (_ 
i----- Op tiono! Const. 

Joint (See Note 3) 

-- ~---~ """ , 
I 

v /v v v v ''-..__./ ~- I co 

-1-- ~-~~- ------- +--- '--' . 
a 

--- - --· - . - ~ I - - I ~ 
I co 

I 

_) 

1" !/! Dowel Load Transfer 3" Cover (Bottom) 

Devices at expansion joints !Typ.! 211 Cover (Top & Sides) Optional 3" Lip 
(See Note 3) 

Bottom of Spread Footing (Level Transversely) - _/ 

Spacing 1" !/J 6" 6 sp. @ 1'-0 11 
~ 6'-0" 6" 

Dowels sl I Spacing 5 sp. © 1'-0" ~ 5'-0" 1'-9" 

Bars 5B 

TYPICAL SECTION THRU SPREAD FOOTING - OPTION B 
(Bars 5P, 5R and 5Sl in Traffic Railing/Sound Barrier not shown for clarity) 

NOTES' 
1. Match Cross Slope of Trove/lane or Shoulder. 
2. Place 10 ..,_, Bars 58 inside Bars 5U1 as shown. 
3. Provide 3" lip when optional construction joint is used. 

Slope 
Varies 

Top of Spread Footing 
I 

1 11 !JJ Dowe/load Tro 
Devices (See Typica 
Section for details) 

nsfer 
I 

-------
CJ 

' 

-------
CJ 

___ L __ 
Approved 
or fiber c 

CJ ' 

'I Ya" 
preod Footing j Bottom of S I 

,I 14" Preformed Expansion 

' Joint Filler 

J'-0" J'-0" 

[ Expansion Joint -----j 

EXPANSION JOINT DETAIL 

(Spread Footing expansion joints ore required at 
74 11 open joints in Traffic Railing/Sound Barrier) 

!/2" V-Groove LJ 
I 
I 

I : c !/2' V-Groove 

a ~---- -------------, 
3

4
11 Preformed Expansion Joint Filler~ I 

DETAIL "A" 
(Option A Shown, Option B Simi/or) 

(Showing locations of !/2 11 V-Grooves 
and 74" Preformed Expansion Joint Filler J 
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1'-114" 

7'-0" 

4'-5!/z" 1'-414" 

Gutter Line ---.J Coping ----'"'1 

Bars 5V © 6" sp. (fop /,,---,---- 14 1-0" or 8'-0 11 Traffic 
with Bars 5UJ as shownJ-+~r---;rr\/lr-cr Roiling/Sound Barrier 

Top of Spread Footing 
(Const. Joint Required) 

bf j ~+---Bars 5T @ 6 11 sp. 
(/op with Bars 5U1 

----,~~-~~---,i-~-i;?'.[1rr;f1Tr:r-PT1rr;n?rc:r-fTPTT:1rTTilfTPTTICTTTlTVC10~ as shown) 

~ j :~,:.M ~:, :_:,~ 
0

:: :,:,: n ~~ -- :- ;~·"t-3-,.-~m
7777

zv
7727

A«~~~ 
(See Design Standard Index ['\ \ c 
No. 218 for details! 

1 

~ 

111 Preformed Expansion __;;~~- Bars 5B (Typ.J 
Joint Filler--------- I( (See Note JJ 

\

Bars 5B (Typ J P "-c ,,.---- Bars 5U1 @ 6" sp. 
Bars 5U3 (Rotate V 

1 Bors 5S3 as required to clear (~Optional Const. 

,---l-_,.-eJ_6.,,"J~- r----~o~~n~::~o::i~g~~~--_____ -- ~- -- _ 'Joint (See Note 3) 

--- --ccoz - ------------------------------------------- ---- ~'.~- _J V ~ s:-': Bars 5S4 ~ 6" sp. 
"\_, -- f-------- - ---------------------------------------------' ~ 
\ ' j;-: :::,,,_: --;::~::::::::::::::~::::::::::::::~:::::::_ ,, ,::::~,;::. ~ 

L ____: == ======= -==i~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ii~~~~~~~~:: :::rL:: __ --- ------- ------------------------------------------------- ------- --- :L 
------""1- -- --------------------- ---e~-----~-) Optiona/3 11 Lip 

(See Note 3J 

3 11 Cover (Bottom) 

2 11 Cover (Top & Sides) 

I I 
SECTION A-A 

TYPICAL SECTION THRU SPREAD FOOTING AND BARRIER WALL INLET - OPTION B 
(Bars 5P, 5R and 5Sl in Traffic Railing/Sound Barrier not shown for clarity) 

ESTIMATED L-SHAPED 

ITEM 
Concrete (Footing) 

Rein forcing Steel (T ypica!J 

Additional Reinf. @ Expansion 

NOTES.-
1. Place 10 '"" Bars 58 inside Bars 5U1 as shown. 
2. For Reinforcing Stee( spacing, see Typical Section Thru 

Spread Footing - Option B on Sheet 3. 
3. Provide 3" lip when optional construction joint is used. 

SPREAD FOOTING QUANTITIES 

UNIT QUANTITY 
CY /Ft. 0.414 

LB/ct. 85.53 

Joint Lb. 48.06 
CROSS REFERENCE,. 

(Subtract 12.69 lb/ft from typical reinforcing steel quantity shown on 
Index No. 5210 to account for the absence of Stirrup Bars 5V and 
5S1 in L-Shaped Spread Footings.) 

For location of Section A-A, see Sheet 1. 

Slope 
Varies 

REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

::1 • 

Length as Required 

: B 5 AS REQO. 
5'-6" 

c 5 5'-6" 

S3 5 3'-10" 

S4 5 4'-3" BARS 5B & 5C 

T 5 4'-3" 

' 

2'-0 11 

' 

I I 

Ul 5 8'-0" 

U2 5 13'-11" 

U3 5 12'-10" 1" IP DOWEL 
v 5 3'-10" 

-~ 

DOWEL 1" ljJ Smooth Bar 2'-0" 

~ 
I 

;, 
~[( 

6'-8" I 5'-8" 
' 

BAR 5U2 BAR 5U3 

,_ 

54° 30' 

BAR 5S3 

-- -----
BAR 5S4 BAR 5T BAR 5V BAR 5Ul 

REINFORCING STEEL NOTES 

1. All bar dimensions in the bending diagrams are out to out. 
2. AH reinforcing steel at the open joints wi!f hove a 2 11 minimum cover. 
3. Lap splices for Bars 58 will be a minimum of 2'-2 11 

4. Lop splices Bars 5T and 5V with 5Ul will be a m1n1mum of 2'-2". 
5. The Contractor may use Welded Wire Fabric when approved by the Engineer. Welded Wire Fabric 

will conform to ASTM A 497. 
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REINFORCING STEEL BENDING DIAGRAMS NOTES Roadway or Shoulder Pavement 1'-414" Expanded Shoulder/Fi!! 

and Fill (4'-0 11 Min.) (4'-0 11 Min.) 
BILL OF REINFORCING STEEL 1. CONSTRUCTION REQUIREMENTS' Construct the Trench Footing and expansion 

join ts plumb; do not construct the Trench Footing perpendicular to the roadway Gutter Line -- Coping --------

MARK SIZE LENGTH surface. Slip forming is not permitted. 
2. CONCRETE' Use Class II concrete for slightly aggressive environments. 14'-0" (shown) or 8'-0 11 Traffic 

A (8'-0" SW! 5 6'-1" Use Class VI concrete for moderate!y or extremely aggressive environments. Roiling/Sound Barrier 

Concrete will be in accordance with Specification Section 346. Bars 5 V @ 6 11 sp. ((op \ A (]4'-0" SWJ 5 8'-1" 3. REINFORCING STEEL' Provide Grade 60 reinforcing steel in accordance with 
Specification Section 931. Dowel Load Transfer Devices will be ASTM A 36 smooth 

with Bors 5Ul as shown) -

Y: B 5 AS REQD. round bar and hot-dip galvanized in accordance with Specification Section 962. Spacing l 1 (/J Dowels 
- Bars 5T 12 6 11 sp. 

Ins ta!! Dowel Load Transfer Devices in accordance with Specification Section 350. (lap with Bars 5U1 
T 5 4'-3" 

4. Construct 74 11 Expansion Joints plumb and perpendicular or radial to Gutter Line. as shown) 
Spacing Bars 5B 

v 5 3'-10" Provide at 90'-0 11 maximum intervals as shown. 
-Top of Trench 

5. Provide and insta!f Preformed Expansion Joint Filler in accordance with Riding Surface Slope 

DOWEL !" 0 Smooth Bar 2'-0" Specification Section 932. (See Note BJ~ ~ ~ _____ /_ Footing (Const. Varies 
I '" '" Joint Required) 

6. Construct f/2 11 V-Grooves plumb and provide at 30'-0 11 maximum intervals as 

5B Length as Required 2'-0 11 shown. Space V-Grooves equally between 74 11 Expansion Joints and/or Begin or m '.«/.Z« 

End Trench Footing. V-Groove locations are to coincide with V-Groove locations ~ 'I' 
I I I 

~ 

in the Railing/Sound Barrier. °' " I 
" 7. FILL REQUIREMENTS: Fil/is required a distance of 4'-0" on both sides for 

' 
f- ~ the entire depth of the trench footing. See Typical Section for details. "1 

" BAR 5B 1" l/J DOWEL 8. Match Cross Slope of Travel Lane or Shoulder. . 0 -0 

" ~ ,-r 9. Spacing shown is along the Gutter Line. , 
I/ 

a 
10. Work this Standard Drawing with one or both of the following: 0. ~ a. Index No. 5210 - Traffic Railing/Sound Barrier (8'-0"J. LEGEND.- SW ~ Traffic Railing "1 

() b. Index No. 5211 - Traffic Railing/Sound Barrier (14'-0"). Barrier/Soundwoll • " ' "' . 
D I en 

I ~ ESTIMATED TRENCH FOOTING QUANTITIES I '" O:i 
I c 

"' QUANTITY '\ 54 ° 30' 
I I -r 

--'~ ITEM UNIT \ 
± I 

. 8 1-0 11 SW 14 1-0 11 SW 
± • Bars 5B <Typ.J 

VJ VJ Concrete (Footing) CY/FT 0.336 0.439 C) C) 0 0 

. \, I I I I 
0 0 

~i 
Re1nforc1ng Steel (Typ1cafJ LB/FT 56.84 69.36 "' 

- c... 

"' "1 co I I "' , 
'* "' 

I I 
Joint " " I ~ '" '" 

Addd1ona! Retnf 12 Expansion LB 32.04 42.72 
" " ~ ::(--14 Preforme.d 

co co 0 0 
(Subtract 12.69 lb/ft from typical reinforcing steel quantity I 0 C) !" (/J Dowe! Load Transfer 

O:i I I I I I - - - - T Devices at expansion joints shown on Index No. 5210 to account for the absence of co ~ 
~ 

~ "' Stirrup Bars 5 V and 5Sl in Trench Footings.) I 
I ~ ~ ~ ~ /Typ.! 

-~ -- 1 Expansion Joint . 

·-~ 

~ 
I Filler ± ± Q 

~ 
Q Q I c f Top of Trench VJ ~ ~ ~ 

BAR 5A BAR 5T BAR 5V 
I VJ 
I Footing "' co c.. "1 

REINFORCING STEEL NOTES.- :.,---- f/z" V-Groove 0 0 I I I I 

' 2" Cover /Top! I I I 
1. All bar dimensions In the bending diagrams are out to out. I /Typ.! "' "' ± ± ± ± 3" Cover <Bottom & Sides) 
2. A!! reinforcing steel at the open joints will have a 2 11 ~ VJ VJ VJ VJ I 1" r/J Dowe/Load , I minimum cover. I c 

Transfer Devices 0 0 0 0 
3. Lap splices for Bars 5B will be a minimum of 2'-2". I ------- I I I I ......___. 

(See Typical Section - -
4. Lap splices Bars 5T and 5V with 5U1 will be a ,, T" "' "" "' O:i • Bars 5A 12 6 11 sp. 

DETAIL "A II for details) ~ ~ 

minimum of 2'-2" ' 5. The Contractor may use Welded Wire Fabric when (Showing Locations of f/2 11 .· \ 

I approved by the Engineer. Welded wire Fabric will V-Grooves and 74" Preformed ___ C - Approved meta! , c 
conform to ASTM A 497. Expansion Joint Filler) or fiber cap 

314" 10" 3" 

{Expansion Joint !See Detail this sheetJ '.J 

• Gutter Line\ 
Bars 5A ez 6" <Lop with 1" r/J Dowe!Load 
Bars 5V & 5TJ <Typ.JJ •'- lBors 5V /Typ.J Transfer Devices ~ 

[ Trench Foo ting 

, 
I I ~ I• " / 

I "' Ya ~ I /_ . . . Bottom of _J 
Trench Foo ting . 

- - - - - - - - - - - - - - - - - - I - - ,.-

Coping_____/ 

I 11 

\JLBars 
14 Preformed Expansion ,_I_, Bars 5B ,.-- 3" 5T ITyp.J °' 3!/z'.!_ . Joint Filler 

Spacing 3" 6 11 Spacing (See Note 9) 6 11 Spacing 
I I 

I 

11

1 

1'-0" 1'-0" 
I 

I a?& I 
Bors 5V & 5T 

I 
~ V-Groove Spacing """ 30'-0" Max. (See Note 6) 2" Min. Cover 12 . . 

Join t------j 
"1 

I 
Expansion Joints [ Expansion 

14 Expansion Joint Spacing ~ (50'-0" M,in., 
TYPICAL SECTION THRU TRENCH FOOTING 

90'-0" Mox.) (See Note 4J EXPANSION JOINT DETAIL r-- ([ Expansion Joint <Trench Footing expansion joints are required at <Bars 5P, 5R and 5SJ in Traffic Railing 
PLAN 74 11 open join ts in Traffic Railing/Sound Barrier J Barrier/Soundwall not shown far clarity) 

@ 
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NOTES 

SPECIFICATIONS' 
1. General Specifications: 

The Florida Department of Transportation "Standard Specifications for Road 
and Bridge Construction", Current Edition and Supplements as Amended. 

2. Design Specifications: 
a. Florido Department of Transportation (FOOT) "Structures Design Guidelines 11

, 

Current Edition. 
b. American Association of State Highway and Transportation Officials (AASHTOJ 

"LRFD Bridge Design Specifications 11
, Current Edition. 

c. AASHTO-AGC-ARTBA Task Force 27 (Ground Modification Techniques), 
"Insitu Soi/Improvement Techniques", January 1990. 

DESIGN CRITERIA' 
1. Design is based on the assumption that the material contained within the 

reinforced soil volume, methods of construction and quality of prefabricated 
materials ore in accordance with Specification Section 548 and the reinforced 
backfill is free of subsurface drainage of water (seepage). 

2. It is the responsibility of the Engineer of Record to determine that the 
maximum factored bearing pressure shown for the wall does not exceed 
the factored bearing resistance of the foundation for that specific wall location. 

3. The Wall Company is responsible for internal stability of the wall. External 
stability design, including foundation and slope stability, is the responsibility 
of the Engineer of Record. 

SOIL PARAMETERS' 
1. See Woll Control Drawings for soil characteristics of foundation material to be 

used in the design of the wall system. The Contractor will provide soi/design 
parameters for backfill material based on the actual soil characteristics utilized 
at the site. Provide the values of unit weight, cohesion and internal friction 
angle in the Shop Drawings. 

MATERIALS' 
1. Concrete class and minimum compressive strength (f'cJ: 

a. Except for precast wall facing panels and leveling pods, use Closs II 
concrete for slightly aggressive environments and Closs IV concrete for 
moderately or extremely aggressive environments. Provide all concrete, 
except for precast wall facing panels and leveling pads in accordance with 
Specification Section 346. Provide concrete for precost wall facing panels 
and leveling pads in accordance with Specification Section 548. 

b. For precost wall facing panels only, see Wal! Control Drawings. 
2. Provide reinforcing steel for systems with non-metallic soil reinforcement and 

metallic soi! reinforcement above the 100 year flood elevation in accordance 
with Specification Section 548. For reinforcing steel requirements for systems 
with metallic soil reinforcement below the 100 year flood elevation see Wall 
Company Drawings. 

3. Provide soil reinforcement in accordance with Specification Section 548. 
4. Payment for Dowel Bars 40 used with precast or C.I.P. coping will be made 

under Retaining Wail System (PermanentJ. 
5. For additional material notes see Wall Company General Notes. 

CONSTRUCTION' 
1. Walls will be constructed in accordance with Specification Section 548 and 

the Woll Company's instructions. 
2. For location and alignment of retaining walls, see Wail Control Drawings. 
3. If present, consider in design and analysis and locate manholes and drop 

inlets as shown on wall elevations. 
4. Refer to Woll Control Drawings of individual walls for minimum reinforcement 

strip/mesh length, factored bearing resistances, minimum wall embedment 
and anticipated long term and differential settlements. 

5. The Contractor is responsible for water retention as needed during 
construction. 

6. It is the Contractor's responsibility to determine the location of any 
guardrail posts behind retaining wall panels. Prior to placement of the top 
layer of soil reinforcement, individual reinforcing strips/mesh may be 
skewed (15° maximum) to avoid the post locations if authorized by 
the Engineer. No cutting of soil reinforcement is allowed unless shown 
on Shop Drawings and approved by the Engineer. Any damage done to 
the soi! reinforcement due to installation of the guardrail will be repaired 
by the Contractor at the Contractor's expense. Repair method will be 
approved by the Engineer. 

7. If existing or future structures, pipes, foundations or guardrail posts 4. 
within the reinforced soil volume interfere with the normal placement of 
soil reinforcement and specific directions have not been provided on the 
plans, the Contractor will notify the Engineer to determine what course 
of action should be token. 

8. The Contractor is responsible for gradually displacing upper layer(s) of 5. 
soil reinforcement downward (15"' maximum from horizonto!J to ovoid 
cutting soil reinforcement and conflicts with paving and subgrode preparation. 6. 
The Contractor's attention is directed especially to situations where roadway 
supere!evation and/or soil mixing are anticipated. 

9. Finish sidewalks in accordance with Specification Section 522. 
10. All exposed concrete surfaces will receive a Class 5 Applied Finish Coating 7. 

in accordance with Specification Section 400. Refer to Typical Sections on 
Sheet 2 and the following notes for limits of applied finish: 8. 

a. The inside, backside and top of Traffic Railings and Pedestrian/Bicycle 
Railings. 

b. Exposed surfaces of coping on top of retaining wall. Other coatings, 9. 
colors or textures will be applied as required in the Woll Control Drawings. 

11. For concrete facing panel surface treatment, see Wall Control Drawings. 
Extend surface treatment a minimum of 6 11 below final ground line. 

12. Piles within the soil volume will be driven prior to construction of the 10. 
retaining wolf. The portion of the pile within the soil volume will be wrapped 
with polyethylene sheeting in accordance with Specification Section 459. 11. 
Drive piles located within the soil volume prior to construction of the retaining 
wall, unless a method to protect the structure, acceptable to both the 
Engineer and Wall Company, is proposed and approved in writing. 

13. A structural extension of the connection of the retaining wall panel to soil 
reinforcement will be used whenever necessary to avoid cutting or excessive 
skewing (greater than 15°) of the soil reinforcement around obstructions 
(i.e. piles, pipes, etc.J. 

14. For Mechanically Stabilized Earth (MSEJ Walls, steps in leveling pads will 
occur at panel interfaces. Panels will not cantilever more than 2 11 past the 
end of the leveling pod. 

15. The top of the leveling pad or footing will be 2 1-0 11 minimum below final 
ground line. 

16. The height of panels in the bottom course of MSE Walls must not be less 
than half the height of a standard pane!. 

QUALIFIED PRODUCTS LIST' 
1. Manufacturers seeking approval of proprietary retaining wall systems for inclusion 

on the Qualified Products List as pre-approved wall system suppliers must submit 
o QPL Product Evaluation Application along with design documentation, vendor 
drawings, wall system construction manual and other information as required in 
the Retaining Wall System QPL Acceptance Criteria showing the proprietary wall 
system is designed to meet all specified requirements. Project specific Shop 
Drawings ore required for QPL approved wall systems (see Shop Drawing 
Requirements below). 

SHOP DRAWING REQUIREMENTS 

The successful bidder will submit the final design of the wall for review as Shop Drawings. 
Details and Design Criteria shown on Shop Drawings shall not deviate from those shown 
on the approved QPL Vendors Drawings. The Shop Drawings will include detailed design 
computations and all details, dimensions and quantities necessary to construct the wall. 
The design and fully detailed plans will be prepared as required by current FOOT 
standards at time of bidding and will include, but not be limited to, presentation of 
required information as follows: 

1. Provide on elevation view of the wall indicating: 
a. Elevations/Stations at the top of wall, top of leveling pad or footing and bottom 

of footing for Begin/End Retaining Wail, a!! breaks in vertical alignment, all whole 
stations and every 25 foot station increments. 

b. Pone! designations and the length, size and designation of soil reinforcement in 
elevation view. 

c. Location of the proposed final ground line. 
2. Provide a pion view detailing the horizontal alignment and offsets from the horizontal 

contro! !ine(s) to the exterior face of the wall. 
3. Show in plan and elevation a/futilities, sign supports, light pole pilasters, drainage 

structures, drainage pipes, etc. that affect the wa//(sJ. Locate in the pion view al/piles 
within the reinforced earth volume, including those for future widening, as shown on 
Foundation Layout Drawings. 

Provide general notes and design parameters on the Shop Drawings. 
Include design soil characteristics and all other pertinent notes required 
for design and construction of the walls. Provide factored bearing 
resistances and factored bearing pressures for each wall height 
increment. 
Show the limits of the soi! volume (see Typical Sections at right for 
details). 
Show complete details of each precost wall facing panel, slip joint and 
all other concrete elements incorporated in the wall. Include reinforcing 
bar size and spacing, complete bar bending diagrams and required 
embedment(s). 
Show complete details of leveling pads and/or footings, including all 
steps in leveling pads. 
Show complete details for construction of wall around obstructions. 
Show details for placement of soil reinforcement at acute corners and 
at interfaces with temporary walls. 
Show complete details addressing conflicts between soil reinforcement, 
precast concrete facing panels and embedments in the reinforced soil 
volume. Provide full details of railings, coping, sign supports, light pole 
pilasters, acute corners, etc. 
Show complete details where walls of different types intersect/influence 
one another. 
Provide fully detailed design calculations for each wall height increment 
detailed in the Shop Drawings. Submit Shop Drawings and design 
calculations signed and sealed by a Professional Engineer registered 
in the State of Florida. 

GENERAL NOTES 
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FOOT WALL TYPE TABLE NOTES 

TABLE OF FOOT WALL TYPES 1. listed in the Plans; Woll Type combines both Settlement Limitations and Durability Factors. 

Durability Factors Other A!!owab!e Waif Types 7 2. Amount of wall settlements that will occur in its design life and includes both short and 
long term settlements. Short term settlements occur during wail construction and may 

Wal! Type 1 QPL Typical Wai! Concrete Concrete Calcium Soil Strap lA 18 JC JO 2A 28 2C 20 2E 2F contain elastic deformation and densification settlement. Long term se tt!emen ts continue 
Item Construction Cover Closs Nitrate Type after the completion of the wall and may include consolidation and secondary 

consolidation/creep settlements. 
Type 1 No Project Specific Project Specific 

Type lA Cantilever, 211 II No ./ ./ ./ ./ ./ ./ ./ ./ ./ 3. Settlements along the alignment of and perpendicular to the wall face; usually are not 

and 
uniform. Expansion joints for the cast-in-place wo!ls and slip joints for MSE walls ore 

Type 18 211 IV No n/a ./ ./ ./ ./ ./ ./ ./ provided to control wolf and wall panel crocks, respectively. Yes Counterfort Walls 
Type JC 3" IV No ./ ./ ./ ./ ./ 

4. Includes all underground wolfs and walls submerged in water. 
Type 10 4 3" IV Yes ./ 

Type 2 No Project Specific Project Specific 5. For concrete requirements, see Specification Section 346 using slightly aggressive 

Type 2A 211 II' No ./ ./ ./ ./ ./ 
environment. 

Type 28 211 IV' No metal ./ ./ ./ ./ 6. For concrete requirements, see Specification Section 346 using extremely aggressive 

Type 2C MSE Walls 3" IV' No ./ ./ ./ environment. 
Yes 

Type 20 3" IV' Yes ./ 7. "Other A/lo woble Woll Types" listed with an "./'", have Settlement limitations and Durability 

Type 2E 3" IV' No ./ Factors greater then those required by the 11 Wa// Type" (Column JJ . 

Type 2F 4 3" IV' Yes 
plastic 

Type 3 Yes Temporary Walls n/a metal/plastic 

C.I.P. Traffic Railing ~ Concrete Gutter~ 

Limit of Class 5 Applied i- ( Shoulder or 
"'-_Sloping Bock fl!/ 

I C.I.P. Junction Limit of Class 5 Applied 
Finish Coating --J ~Slob l Roadway Pavement 

F1n1sh Coating ~ J 

c t C ~ =~,...-IntenorFace of 
Concrete Coping 

I}:: \. i' oncre e o 1n 'C I 

' ' , - - - - ~""'"" /} """''' ~ • 
Soil Reinforcement (Typ.J ' / I I ' Surface treatment when required I 1 

Surface treatment when required I \ I (See Construction Note JO) ~ 1 
(See Construction Note JO) I I 

I Limits of I 
4 1-0 11 Min 

'·-~m'' '' 4 1-0" Min. I 
Soil Volume I I Soi/ Volume : 

.1 ' 
I 

J'-0" Min. Proposed Final I • 1 
I ' 1"-0" Min. Proposed Final Ground Line~ I . I /I 1r---ji \ Ground Line~ I 

I 

//~ i---rl 
{_ __ _\ _________ ~ [~~el~:g 

I Top of Footing 
// 2'-0 11 Min. / I 

Pad I 
/ 

2'-0 11 Min.I I "- I 
Interior Face of 

Concrete Leveling Pad 
Concrete Facing Panels 

Concrete Footing J u 

TYPICAL RETAINING WALL SECTION TYPICAL RETAINING WALL SECTION 
WITH A TRAFFIC RAILING WITHOUT A TRAFFIC RAILING 

(MS£ Wall Type Shown, Others Similar) (Counterfort Wall Type Shawn, Others Similar) 
(Showing Limits of the Reinforced Soil Volume) (Showing Limits of the Soil Volume) 

WALL TABLE /WO DETAILS 
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. 
Top of C.I.P. I 

ll_ Y2 11 Open Joint 

B 4B (follows top of 
ning Wall Panel! <Typ.! 

ors 
Retai 

Dim. A 

* 2 11 Min. Cover (T .J 
J: :t: 3 11 Min. Cover (Typ.J 

Bars 4Ul © 1'-6 11 Max. ....-, 

(/ 'th 0 I " I sp. op WI owe 

Bars 4A (fo!fo ws 
Slope of C.I.P. 
c ) oping ~ 

Coping~ 
Bors 4Ul 

74" Chamfer 
tTyp.!--~ 

Drainage Ditch when 
required (See Wall Control 
Drawings for details) 

" Bors 40! <Typ.! ~ • 
/ -

I I 

----------------------
I 
' ----- -------------- ---------- -------- l 
' ' I 

Clearance 
Bottom of Vories 
C.I.P. Coping 

\ 
Leveling Pad ___) 

C.I.P. COPING - PARTIAL 

Bars 4A 

I 

; 
- ------------ -------- -------- ---

' ' ' ------- ---- - -i 
' 

"'1---- Top of Retaining 
Wall Panel (Typ.J 

ELEVATION VIEW 

··~ f£ f/2 11 Open Joint 

Dowel Bars 4D 
(Typ.J (See 
Note JJ 

Ground 
Line 

a 
·' Retaining Wall 

Panels (Typ.J '"~---r- ~ ....... _ ....... , 
Smooth or Textured Face of Panel 

Leveling Pod 

PRECAST AND C.I.P. COPING NDTES1 
J. Dowe/Bors 4D extend J'-0 11 above the top of retaining 

wall panel. Field cut as necessary to maintain 2 11 minimum 
cover. See Wall Company Drawings for number and spacing 
of Dowel Bors 4D. 

SECTION A-A 
C.I.P. COPING 

Dim. B 

Bars 4B shown os ( • J 

Dowel Bars 4D 
(See Note lJ 

Retaining Woll Panel 
(See Wall Company 
Drawings for Details) 

Panel width 
Dim. A + 6" 

Panel width 
Dim. B + 1'-0 11 Min. 

·~~r--~-[~Y,~2-" ~D~p~en~J~o1-·n-t JCI'_~"--1-!FJ'~.f'r<~'5i_=~J.!_f 5~·~o~· ;M~in~. )~=~~---,
11 

. I Pre cost Coping 
10' O" Typ1co 

Top of C.I.P. 

~--~({!;'~~1-~B:u~i:ld:u~p~C~o~n~c~r~e~te~~~~===ti{~:::}~::~:::: Top of Precast ~ \ CJ 
• 

I 

Top of Re toining 
Wall Panel (Typ.J 

"°----i 
:t: For Slightly and Moderately 

Aggressive environments 

:t: 2 11 Min. Cover (T .J 
)< * 3 11 Min. Cover (Typ.J 

Bars 4U2 

74" Chamfer (Typ.J 

Bors 4A 
tTyp.J 

Drainage Ditch when 
required (See Wal! 
Control Drawings 
for details) 

+--~r---c-o-p:1il:g::;:: \~::::;:::;::::::::t=~·~ ~ --~\-_____ ! _____ _ 
-----. -- L _ ---------~ ~[=- -~-== ~-~: ~-~ ==-~-~-~=~--~~~~- ~~~: -_--_-_------+:~-------------=--=·=--=--=·=--=--~-. 
----------- ------7-=---- i----------- -- --- ___ _: I 

I 
-
-- .. -

- - -==-- ' 

Varies 

; 

L l Bors 4U2 eJ 

' I' 4" sp. tTyp.J 

Dowel Bars 4D (Typ.J 
<See No le 1! 

'---Bars 4A Clearance 

Bottom of 
Precast Coping 

Leveling Pod _) 

PRECAST COPING - PARTIAL ELEVATION VIEW 

Y: Y: For Extremely Aggressive 
environments. Vories (J'-3 11 Max., 

J" Min.! 

<;) 

·' 
'" 

Ground 
Line 

a 
·' 

6" 

I 

6" 

Dowel Bors 40 
<See Note 1! 

:J4" Std. 
(f/2 11 Min . ..., 11/4" Mox.) 

Retaining Wall 
Panels (Typ.) '"~--~~ .-L.....:t:;-- Retaining Wal/Pane! 

Smooth or Textured Face of Pone! (See Wal! Company 
Leveling Pad Drawings for Details) 

SECTION B-B 
PRECAST COPING 

PRECAST AND C.I.P. COPING DETAILS 
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REINFORCING STEEL BENDING DIAGRAMS - PRECAST AND C.I.P. COPINGS Dim. B 

BILL OF REINFORCING STEEL REINFORCING STEEL NOTESc * 2 11 Min. Cover (T .J 

MARK SIZE 

A 

B 

D 

U1 

U2 

U3 

4A 

48 

Begin or End 
Retaining Woll 

4 

4 

4 

4 

4 

4 

Bars 4U3 @ J'-6 11 

Max. sp. (Typ.J 

LENGTH LENGTH 
# s or M # E 

AS REQD. AS REQD. 

AS REQD. AS REQD. 

2 1-0 11 2 1-0 11 

Pane! width + 4'" Panel width + 

Panel width + 8'" Panel width + 

Panel width + 4'" Panel width + 

Length as Required 

Length as Required 

BARS 4A & 4B 

3'" 

6'" 

3'" 

1. A!! bar dimensions in the bending diagrams ore out to out. 
2. Al! reinforcing steel at the open joints will hove a 2 11 minimum cover. 
3. Bors 4A may be continuous or spliced at the construction joints. Lap splices for Bors 4A will 

be a minimum of 1'-8" 
4. The Contractor may use Welded Wire Reinforcement when approved by the Engineer. Welded Wire 

Reinforcement will conform to ASTM A 497. 

# S = Slightly Aggressive 
M Moderately Aggressive 
E = Extremely Aggressive 

Varies 

Field cut as 
required to maintain 
2 11 minimum cover 

Vories 

Vories 

n 
DOWEL BAR 4D BAR 4Ul BAR 4U2 BAR 4U3 

Top of Gopin Top of Retaining 
Wall End Panel 

* * 3 11 Min. Cover <Typ.J 

Bors 4U2 

14'" Chamfer (Typ.! 

Varies (J'-3" Max., 
3 11 Min.J 

Ground 
Line 

C) 

·' 

6'" 

Bors 4A 
(Typ.! 

I 

Drainage Ditch when 
required (See Wall 
Control Drawings 
for details) 

Do we! Bars 4D 
(See Note J) 

6"' 
Min. 
(Match 
Precast 
Dimensions) 

""~---- r.L-.l:::;-- Retaining Wal! Panel 
(See Wall Company 
Drawings for Details) Leveling Pad 

C.I.P. COPING USED WITH PRECAST COPING 

Note: When precast coping units do not fit the entire length of the retaining 
warr, use this similar C.I.P. coping for short portions between precast 
coping units. This C.I.P. coping may also be used for vertical copings. 

* 2 11 Cover (To & Sides) 
J: * 3 11 Cover (Top & Sides) 

Dim. C * For Slightly and Moderately 
Aggressive environments 

* * For Extremely Aggressive 
environments. 

Bars 4A {fo/fo ws Slope 
of C.I.P. Coping Enclosure) 

Bars 4B (Horizonta/J (Field 
cut as required to maintain 
minimum cover) 

Bars 4B (Horizonta/J 

Varies 

4 11 Cover 
(Bottom) 

c___ Edge of CI.P. 
Coping Enclosure 

Edge of Retaining 
Wall End Pone! 

3 11 Min. Overlap 

C.I.P. COPING ENCLOSURE DETAIL 

Leveling Pod 

.._..._,..-Retaining Wal! End Panel 
(See Woll Company 
Drawings for details) 

Bars 48 shown 
as ( • J <Typ.J --tcK 

SECTION C-C 

Dim. B 

Dim. c 

Pane! width 
+ 1'-0" Min. 

Pone! width 
+ 6'" 

PRECAST AND C.I.P. COPING DETAILS 
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J" (/) Dowe/Load Transfer 
Devices (See Typical Sections 
for details) 

Bottom of 
Junction Slab 

______ :J 

Top of 
Junction Slab 

Approved metal 
or fiber cap 

4 ""' Bars 5F 
(Top of Slab) 
<Required only 
when Junction 
Slob is skewed) 

74" Preformed Expansion 

Joint Filler 

1'-0" 1'-0" 

[ Expansion Joint ---I 
EXPANSION JOINT DETAIL 

(Junction Slab expansion joints are to coincide 
with 74" open joints in Traffic Railing) 

Approach Slab 
(See Note JJ) 

Bars 5B2 
ee f/2 11 V-Groove (S 

Note 6 & Detail" A"! 

' 

')II c 
L over 
Sides (Typ.J 

Bars 5C @ 8 11 sp. 
u· t B 6LJ 1e 0 ors 
tTyp.!---, 

( 

,_ 
·C 

~ ,g 
Q 

I V) 

°' I g. 
""~ 

Expansion Joint (See 
"£ J t D t )" xpans1on om e 01 

Bars SA @ this sheet and Detail 11A"JA 
1 1-0 11 <Typ.J~ · 

1~ 

1~ 

1~ 

~ 

I 

,,.-- 111 Dow 
Transfer 

' 

I 

el Load 
Devices 

Gutter Line 

--~:~~~:!j 
n Joint j I Coping_) 

( 

( 

Bars 6UJ IQ 8" sp. 
tied to Bars 5VJ 
Typ.! 

CROSS Rff£R£NC£1 For Detail "A", see Sheet 7 of 19. I 

Spacing Bars 5 V 

3" 

Field cut reinforcing as required 
to maintain minimum cover (Typ.J 

8" Spacing <Typ.J (See Note BJ 

74" Ope 
in Pree ast Coping 

Bars 5SJ Bars 5V ITyp.J Bars 5B1 

Bars 6L @ 8 11 sp. 
(tied to Bars 6U1J (Typ.J 

2" Cover IQ %" V-Groove Spacing 30'-0" Max. (See Note 6J 
Open Joints 

JUNCTION SLAB NOTES 

Begin or End Retaining Wall 
and Precost or C.J.P. Coping 

74" Open Joint 

1. CONSTRUCTION REQUIREMENTS: Construct the Junction Slab !eve! transversely and 
expansion joints plumb; do not construct the junction slab or C.J.P. coping perpendicular 
to the roadway surface. Slip forming is not permitted. 

2. APPLICATIONS: This junction slab is only applicable for a TL-4 crash test rating. 
Precost Traffic Railings ore not allowed. 

3. REINFORCING STEEL: Dowe/Load Transfer Devices will be ASTM A 36 smooth round bar 
and hot-dip galvanized in accordance with Specification Section 962. Install Dowel Load 
Transfer Devices in accordance with Specification Section 350. 

4. Construct 74 11 Expansion Joints in junction slabs and C.I.P. copings plumb and perpendicular 
or radial to the Gutter Line. Provide at 90'-0" maximum intervals as shown. 

5. Provide and ins to!! Preformed Expansion Joint Filler in accordance with Specification Section 
932. 

74 11 Expansion Joint Spacing ..-. 50 1-0" Min., 90 1-0 11 Max. (See Note 4J 

PARTIAL PLAN VIEW FOR F-SHAPE TRAFFIC RAILING 
(Skewed Approach Slob Shown, Perpendicular Approach Slab Similar) 

(Precast Coping Shown, C.I.P. Coping Similar) (Traffic Railing not Shown for Clarity) 

f[_ 74" Open Joint Top of C.I.P. 
Traffic Railing in Precost Coping~ 

~ 
Top of C.I.P. 
Buildup Concrete 

Top of Retaining 
Woll Panel (Typ.) 

' 

I 
' 

I 
' 
I 

( 

~ 

"' a 

"' ~ I 

.~Cl 

' I a -

· (5'-0 11 Min.J J0'-0" Typical Precost Coping 

T op 0 f P recos t c oping 

() 

"" 
'" CJ "' q " ~~ 

a 
~· () 

ca a q 
~ ~ ' "' ffi 
a ' 

"' ~-

' 

I 

.I 
I 

6. Construct%" V-Grooves in junction slabs and C.I.P. copings plumb and provide at 30'-0" 
maximum intervals as shown. Space V-Grooves equa!ly between 74 11 Expansion Joints 
and/or Begin or End Junction Slob. V-Groove locations are to coincide with V-Groove 
locations in the Traffic Railing. "'::: 

"~ ------· ---------7. FILL REQUIREMENTS: Shoulder or Roadway Pavement or Fill is required on top of the 
junction slab for its entire length on the traffic side of the Traffic Railing. See Typical 
Sections on Sheet Nos. 6 and 7 of 19 for details. 

8. Spacing shown is along the Gutter Line. 
9. For Pre cast Coping only, Dowel Bars 4D are to extend J'-0" above the top of retaining 

wal! panel. Field cut as necessary to maintain 2" minimum cover to the top of the buildup 
concrete. See Wall Company Drawings for number and spacing of Dowel Bars 4D. 

JO. Work this Index with the following: 
Index No. 420 - Traffic Roiling - {32 11 F -Shape) 
Index No. 425 - Traffic Railing - (42" F-ShapeJ. 

11. The following Indexes contain details of the intersection of the retaining wall at approach 
slabs: 

------------------ -- ----------· 1---------
r--· I"----- -------- --------· 
I 
' --- ----..,.--------- -

I 
f---- -------- ---- - i 

{_Bottom of 
Precast Coping 

PARTIAL ELEVATION VIEW 

q ~ "' ,~ ~ 

-0 a I - :s· 0 c::i r--------· ~-------- -------- --------ca ;",. " ' ' 

l Dowels 40 tTyp. ! 

/ 
(See Note 9) 

L 

2" Cover @ 

Expansion Joint s 

[ 74 11 Open Joint in Precast 
Coping and C.I.P. Traffic 
Railing to coincide with 74 11 

Expansion Joint in Junction 
Slab. 

------., ________ --' ' ' " ' ' 
I 

Clearance 

' Varies 

' 

Index No. 20900 - Approach Slabs (Flexible Pavement Approaches) 
Index No. 20910 - Approach Slabs (Rigid Pavement Approaches) 

(Precast Coping and Junction Slab Reinforcing not Shown for Clarity) 
(Precast Coping Shown, C.J.P. Coping Similar) 

Reta1n1ng Wal! 
Panels (Typ.J PRECAST OR C.I.P. COPING WITH 

C.I.P. JUNCTION SLAB DETAILS 
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1'-2Y:/ 1 

J"-5"" 

Top of Precost Coping-r-~ 

Bors 5S 

C.I.P. Traffic 
Roiling ----it--

Bors 5V 
(Rotated) 

Precost Coping 

" " 
" 

(32" F -Shope! 
(42 11 F-ShapeJ 

Coping 

Min. Embed. (32 11 F -S 
Min. Embed. (42" F-S 

hope) 
hope) 

End Stirrup 
Bar 5V 

,---Varies 
(6 11 Min., 
9!/z" Max.) 
(See Note 2J 

Shoulder or 
Roadway Pavement 

Slope Varies 
(See Note lJr----

. ,',:,; .. \< '.:':'' '' ''. ''" ····'·"'" '·. . 

9" 6!/," (32"" F Shape! 9" 9"" (42" F Shape! - 2 - - -

8"-0"" !C.I.P. Junction Slab! 

Gutter Line --

Bars 5V (!} 8" sp. 
(See Note 4! 

(/; ""'"" Owfocc Bars 6L @ 8 11 sp. Oap with 
Bors 5CJ (See Note 7! Bors SC @ 8" sp. 

Oap with Bors 6LJ 
Bars 5S (See Note 7J (See Note 4! 

" · ... 
· .. ... ' "'' ·.·. " 

~ 
c oping 

1'-6!/z"" (32" F -Shape! 
J'-9"" (42"" F-ShapeJ 

/ 
c- C.I.P. Traffic Roiling 

- -" " "' §- & ~ 
c ~~ 0 

I 
Q: 

I I 
I 

Jf'.,"" 
c_ c_ u 

"' I ~ 

'/I """ """ 
D 

~ '.'.' :': e': ,, I ,, I 47'"" "6 "6 Q 

' " " '""' ,, .a .a c_j ,, I Vv- Top of ~~ ,, I - -
(( 

Precast 

~ ~ " " :; Coping §- §-
-C -C 
lr) lr)-1-

PARTIAL ENO VIEW OF TRAFFIC RAILING ENO 
TRANSITION FOR GUARDRAIL ATTACHMENT 

<Showing Bars 5V and Bars 5S) 
(?recast Coping Shown, CJP. Coping Similar) 

\, 
e \ > J••••• s••••-•••·••·•·-· 

i < }/< •<< • • ' • '·.·.·. . - - -
)~ " ~!~ 

L 
(. 

I I 
c_ c_ "' co "' .s 

ii] ' ' Q 

"' """""" 0 

NOTE: See Index No. 420 and Index No. 425, Detail 11A 11 for details. 

,.--.. .s en ~~ (.) 

'" 
v ,... Bars 581 n/\ u ~-~ ~ 

CD v _)~ !Typ.! D '- " I c-- 0- u " ~ D 
G I "' 

~ ~ u - - - - ' " ~ ~ 
. I ~ - ~ - •v h - ~ - ' ~ - ~ - ~ - ~ 

8" ~ 
u u ct ~ --Bars 6Ul @ " " co ! I Q: Q: 

sp. (See Note 6) LiJ 
' ' Q 

' """"" I 
" " '" I I 

"" 
. . 

lBars Ll Control v =1llo11cJlll CJ 5B2 !Typ.! ~ ~ 

Points 0 

ESTIMA TEO QUANTITIES FOR ?RECAST COPING 

ITEM UNIT QUANTITY 

Concrete (Precast Coping) CY 0.921 

Concrete (C.I.P. Junction Slob) CY/FT 0.370 

Reinforcing Steel (Precost Coping) excluding 
LB 282.04 

Bors 5V and 5S !Typ.! 

Reinforcing Steel (C.I.P. Junction Slab) !Typ.! LB/FT 36.68 

Additional Reinf. @ Expansion Joints LB 42.72 

Dowel Load Transfer 
Bors 5A @ J"-0" Lll/T Devices at expansion joints 

sp. Vories (3 11 Min.J 
4 11 Cover (Bo ttomJ (See Note 5J 

!Typ.! 
= -..... 

2" Cover (Top & Sides) v ' 
,....__ ,..__ C.I.P. Buildup Concrete 

"-----Bottom of Junction 2" Min. Cover (Typ.J 
~ " !Depth Varies ,..,_. 1'-0 11 Max.) 

Slob (Leve! Trans verse!y J (Precast Coping) I-- -..... K t----- Dowels Bars 40 

f'.i" Std. 
74" !~Retaining (!/z 11 Min. "' 1!/4" Max.) Wal/Pone! 

I I 
(See Wall Company 

See Note 3 6" 
Drawings for Details) 

I i--+----V---Smooth or 
6" Min.lsee Note 3 Textured Face 

c,,--6" (32"" F-Shape! 

I I 

of Panel 

'/ B!/z" (42"" F-Shope! 
Spacing 10 7 sp. © 1 1-0" ~ 7"-0" J'-6!/z 11 Min. (32" F -Shape) (See Note 5) 

Dowels 11-9 11 Min. (42" F-Shape! (See Note 5) 

S!/z 11 (42 11 F-ShopeJ 

(The above concrete quantities are based on a superelevation of 6.25/. 
and a 5'' wide retaining wall panel, beneath a 32 1

' F-Shape Traffic Railing. 
The above Precast Coping quantities ore based on one 10 1-0 11 Precast 
Coping segment.) 

Spacing 

[3"" (32"" F -Shope! 

7 sp. @ 1'-0 11 
~ 7 1-0" (582) (See Note 5) 1'-0"± 1'-0"± 3!li" 

Bors 58 (5Bl! 

TYPICAL SECTION THRU ?RECAST COPING WITH C.I.P. JUNCTION SLAB 

Yz V-Groove (Typ ! ~ - - - - - _ - -

--------------
Yz V-Groove (Typ J ~ - - - - - - - -

--------------
U f'.i"" Preformed Expansion Joint Filler~ ~ 74 11 Preformed Expansion Joint Filler~ 

?RECAST COPING C.I.P. COPING 

OE TAIL "A" 
(Showing Locations of Yz" V-Grooves and 74 11 Preformed Expansion Joint Filler) 

ANO RETAINING WALL AT EXPANSION JOINTS 
JUNCTION SLAB NOTES· 
1. Match Cross Slope of Travel Lane or Shoulder. 
2. The minimum dimension of 6 11 corresponds to a supere!evotion of 6.25/.. For superelevations exceeding 6.25/., 

increase this dimension (i.e., shift control points down) as required to match roadway superelevation. 
3. Actual width varies depending on type of Retaining Woll used. 
4. See Index No. 420 and Index No. 425 for Bars 5S and 5V. 
5. The Precost Coping width is based on o maximum 6Y:z" wide Retaining Wal/Pone!. If the Retaining Wal/Pone! is 

wider than 6!/z", increase the width by the difference between the two Retaining Wal/Pane/widths. Increase the 
length of Bars 6L and decrease the length of Bars SA & SC as required when the coping width is increased and 
adjust spacing of Bors 582 as required to maintain 2 11 minimum cover. 

6. Increase the width (J'-2!/z 11J of Bors 6UJ as required to maintain 2 11 minimum cover when recess width exceeds 8 11 

7. At the Contractor's option, mechanical couplers may be used to splice reinforcing. Complete details, including 
reinforcement lengths are required in the Shop Drawings. Mechanical couplers sha!I develop 125/. of the bar 
yield strength. 

PRECAST OR C.I.P. COPING WITH C.I.P. JUNCTION SLAB DETAILS <F-SHAPE TRAFFIC RAILINGSJ 
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REINFORCING STEEL BENO ING DIAGRAMS - JUNCTION SLAB 9'-6!/z" ( 32" F -Shape!, 9'-9" (42" F-ShapeJ j__,)Coping 

BILL OF REINFORCING STEEL 8'-0" (C.J.P. Junction Stab) 1'-6!/z" (32" F -Shope! 

LENGTH 
J'-9" ( 42" F -Shape! 

MARK SIZE PRE CAST COPING C.I.P. 
COPING Gutter Line L_, 

/ 
1--- C.I.P. Traffic Railing 

(32" F-SHAPEJ (42" F-SHAPEJ --" " (> 

A 5 7'-8" 7'-8" 7'-8" & §- ~ 
c 6j 8i 0 

I 
Q: 

Bl 5 9'-6" 9'-6" N/A Top of C.I.P. Coping I I 
I Le Le u 

i (Const. Jo1'nt Required) - "' 
" ~ 

I • • ~ 

82 5 AS RcQD. AS RcQD. AS RcQD. 
/,/I "" "" D 

~ -.. Ql ; 1 I ~~ - - C: 
c 5 7'-8" 7'-8" N/A 

(0 ;.( ..,__, Bors 5V 152 8 11 sp. " " ~ 0 0 I; I l::i 1::5 §- g- Q 
r.n~< \Shoulder or (See Note 4J I; I 474" " " "" Riding Surface.\ "" "" 6j 6j D 4 2'-0 11 2'-0 11 N/A -3:! :: Q) Roadway Pavement 

' ~~ 
cj 

6~~ I I I 
I; I 174" Le Le 

F 5 8'-3" 8'-3" 8'-3" ~ "'°' ~ Slope Varies (See Note JJ ~ Bors 5Sl 

4!~ 
I ~~ ~Bors 6L IQ 8 11 sp. Ci:l • • 

(See Note I """" '>-·<·.\<":<',',":',',',, .·,···"'" " · ... ~ "' ---'.'.' '> 
L 6 5'-4" 5'- 7" 10'-2 11 ~ 

_,,_ 
~-

~ 
. ·, . · .. .. 

' ... ',' " ~ 

- \:••••••• s••••·•••.••·•··········•··········•························ 
:<:·'·'.·> ' "":· , II 

~!~ • • c ~ ~ co OJ 0 ~ ~ (> 
U1 6 3'-8" 3'-8" 3'-8" ,fv • o~C 

OJ " ~ .s u u 
Smooth - °' " " 

Q 

]" 0 Dowel 2'-0 11 2'-0 11 2'-0" - .s Q: Q: 0 

/' 
~ (.J 

Steel Bar - n/\ c 
co - _)~ 

0 -- Q 
2'-0" a I ~ -Bars 582 c5} 

"' ' "" - - - - - ~ ' - 0 0 
-I - - - - •v h - °' - . - - - - - - \I ~ 

~ "'"' cj 

5A Precast & C.I.P. Coping ~ 7 1-8 11 

I I 

~ 
,... 

~ -~ • • co ! I ( / I-

"' "J "" 
a 

0 -
/ ~ '.j I I I - -

"" Contr~;_j/ lBars 
" '" \_Bars 5A IQ 1' O" i1' '--Bars 6Ul ~ ~ 

581 Precast Coping "" 9'-6" 5B2 <Typ.J (_ =JllCcJlltcJlll sp. 45'?.._ 
fI2 B" sp. "' 1" !/) DOWEL Points 1" (/! Dowe! Load 

111 Continuous Neoprene 
(See Note 5! 

Transfer Devices at "" 5B2 Length as Required - 4" Cover (Bottom) 
expansion joints (Typ.J Strip <TopJ & Expanded 711J= Retaining Wal/Panel 

2" Cover <Top & Sides! Polystyrene shown / (See Woll Company 
hatched <f/2 11 Each Side)- Drawings for Details) 5C Precost Coping "" 7 1-8 11 (See Note 7! \....____Bottom of Junction 

C) 
Slob (Level Transversely) ~ '· 6" 

I See Note 3 -
5F 8'-3" "" 

- I Smooth or 
' 

Varies 6!/z" See Note 3 Textured Face 

-
/--- 6 11 (32 11 F -Shope) 

I 

Min. of Panel 

BARS 5A, 5Bl, 5B2, 5C & 5F DOWEL BAR 4D Spacing ]" (/! 
Ill 8!/z" (42" F-Shape! 

7 sp. @ 1'-0 11 = 7'-0" 

Dowels ~3" (32" F-ShapeJ 
' 

Precast Coping ~ 

I 

1'-2!/z" 

I 

' 4" (32" F-ShapeJ, 
Spacing 

Sf/2 11 (42 11 F-ShapeJ 
9 sp. IQ 1'-0" = 9'-0" 3!/z" 4 - (40 .. F-Shope! 

4 1-711 
,;.._ 

_J Bars 5B2 (See Note 6J 

c.J.P. Coping 
~ 9' 2" TYPICAL SECTION THRU C.I.P. COPING AND JUNCTION SLAB 

\ 
AND RETAINING WALL AT EXPANSION JOINTS 

M·ll] 
::):: 

'" -I 
~ 

ESTIMATED QUANTITIES FOR C.I.P. COPING JUNCTJON SLAB NOTCS• 

BAR 6L BAR 6Ul 
1. Match Cross Slope of Travel Lane or Shoulder. 

ITEM UNIT QUANTITY 2 The minimum dimension of 6 11 corresponds to a supere!evotion of 6.257.. For supere!evations 
RUNFORCING STffL NO ff Sc exceeding 6.257., increase this dimension (i.e., shift control points down) as required to match 
1. All bar dimensions in the bending diagrams are out to out. roadway superelevation. 
2. All reinforcing steel at expansion joints will hove a 2 11 minimum cover. Concrete CY /Ft. 0.468 3. Ac tu al width varies depending on type of Retaining Waif used. 
3. Lap splices for Bars 5B2 will be a minimum of 2 1-2". 4. See Index No. 420 and Index No. 425 for Bars 55 and 5V. 
4. For Precast Coping only, lap splice Bars 6L with Bars 5C. Rein forcing Steel ( T ypica!J excluding 5. Increase the width (J'-2f/2 11J of Bars 6UJ as required to maintain 211 minimum cover when 

Lap splices will be a minimum of 2'-9 11
• Bars 5 V and 55 (Typ.J Lb./Ft. 64.20 recess width exceeds 8 11 

5. See Index No. 420 and Index No. 425 for Bars 55 and 5 V. 
6. Dimension shown is for lap splice option. For mechanical coupler option, 

Additional Reinf. @ Expansion Joint Lb./Ft. 42.72 this dimension is J'-4% 11 (32 11 F-Shape) or J'-7 11 (42" F-ShapeJ. 
7. Dimension shown is for lap splice option. For mechanical coupler 

option, this dimension is 7'-9" 
8. The Contractor may use Welded Wire Reinforcement when approved by (The above concrete quantities are based on a superelevation 

the Engineer. Welded Wire Reinforcement will conform to ASTM A 497. of 6.257. and a 5 11 wide retaining wall panel, beneath a 32 11 F -Shape 
Traffic Railing). 

PRECAST OR C.I.P. COPING WITH C.I.P. JUNCTION SLAB DETAILS <F-SHAPE TRAFFIC RAILINGSJ 
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4 "' Bars 5F 
(Top of Slab) 
(Required only 
when Junction 
Slab is skewed) 

t reinforcement Field cu 
as requ 
m1n1mum 
cover ( 

ired to maintain 
concrete 

Typ,J 

3'' 

~ .. t--1, II II 

i II ~ 

I 
' """ 

ff ~ /, 

-::IJ II 

l 11/111 

) II j 
I 

och Slab Appro 
(See N 
Sheet 

ote 11 
5! 

---

~ j 

II 
j 

~ ~ #/~l 

2 11 Cover 
Bars 582 Sides (Typ,! 

', 

B 8" Y.:." V Groove 5C ors @ sp, 2 -
Expansion Joint (See Expansion ,,,..- l" ljJ D ; L d 

(Tie to Bars 6LJ Bors 5A 12 (See Detail 11A" J. tot·;& D t "!"A") owe oo 
<Typ,!~ J'-0" spJTypJ & Note 6, Sheet 5) 01n e 01 e 01 A Transfer Devices 

' ' 

Bars 6L @ 

I 
"v / 8" sp, <Typ,J 

\ ~~ '' ' \ ~ 

~ 
~ 
u 

"" 
= Cl'= 

°' I (} 

"" "' ~= 
= w_Lw 

i [llD)Ja1 r1 Ill I Ill Ill II 
I " 

II 111:111!11 I: Ill II I /I IDtXll EDl1ll I 
or End Begin 

Approa ch Slab--

74" Open JI, 

Guardrail 

~ .. 
4f/2" Toper I 

~ 
Begin or End 
Retaining Wal! 
Coping and 
Traffic Railing s 

Skew Bors 7P1 & 
4 VJ as required 

5'-0 11 End Post 

Bars 5B2 

' ' ' ' ,;; "" "" " ,__ ~ 
"" = = = = 
LBars 

\__Bors 6UJ f2 8" (Typ,J IL Bors 7PJ & 4VJ (Typ!-1 
Gutter Line \_Coping Line 

Bars 6L f2 8" <Typ,J 

Varies 2'-6" <Typ,! 5'-0" Interior Post (Typ.J 2'-6" (Typ,J Varies ~ 5'-0" rTyp,J 5'-0 11 End Post 
(2'-6 11 Min., 5 1-0 11 Mox.J 

I (2;~ c~~:; :'-0 Max.J @ Expansion Joint 

f/2" V-Groove Spacing "' 30'-0 11 Max. (See Note 6, Sheet 5J I Open Join ts 
I 

f4 11 Expansion Joint Spacing "' 50'-0 11 Min., 90 1-0" Max. (See Note 4, Sheet 5) 

Bars 5C @ 8" sp 
<Tie to Bars 6LJ <Typ,J ~ 

' 
I 

\ 

.. 
---- ... . . ... . -

= = = = = = = = 
7PJ & 4 Vl (Typ,J ~'~ears 581 

/ 

I 
I I 

. 
PLAN VIEW 

(Skewed Approach Slab shown, Perpendicular Approach Slab similar) 
(?recast Coping shown, C.J.P. Coping similar) 

<Traffic Railing reinforcement not shown, except for Bars 7PJ & 4 VlJ 

Bors 5A @ 

J'-0" spJTyp,! 

Bars 6UJ 

Bars 5C @ 8 11 sp. 
<Tie to Bars 6LJ (Typ.J 

__L Gutter Line 

Bars 5A @ 

J'-0" spJTyp,J 

3'-0 11 Taper V. aries (12'-6" Min.) 3'-0" Taper 
Bars 6L ~Coping 

(Jns1de Face) (Jns1de Face) 

~Bors 5BJ ~Bars 7PJ & 

4 VJ rTyp,J 

5'-0 11 End Post 
@ Expansion Joint 

' 

__) ![_ 74" Open Joint in Precast 
Coping and C.I.P. Traffic 
Railing to coincide with 74" 
Expansion Joint in Junction 
Slab. 

CROSS REFERENCES• 
1. For Detail 11A 11 see Sheet 6 of 19. 
2. For 11Expansion Joint Detail 11 see Sheet 5 of 19. 
3. For 11Junction Slab Notes" see Sheet 5 of 19. 

Bars 582 

PARTIAL PLAN VIEW OF GUARDRAIL TRANSITION AT BEGIN OR END RETAINING WALL 
<?recast Coping shown, C.J.P. Coping similar) 

PARTIAL PLAN VIEW OF COPING WITH CURB 
<?recast Coping shown, C.J.P. Coping similar) 

<Traffic Roiling reinforcement not shown, except for Bars 7PJ & 4 VJ) (Traffic Roiling reinforcement not shown, except for Bars 4P5, 4R3, 7PJ & 4 VJ) 
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Spacing Bars 7Pl & 4 VJ 

[ Interior Post (Const. r----- 1 "+ 
Joint permitted in rai!J __; ,/1614 -

5 sp. ; I I . 5 sp. Y "+ (T1·e to Bars 6L or 6UIJ \ 
4 74" Bars 7Pl & 4 VJ spaced 12 8 

sYa '\ 11!1," 5"+ 
{ Spacing Bors 4P5 (Curb) " 4" I I " 4

" 
6 1 6"+ I 8 " Guardrail Transition 2 sp. 

~~liJ'.'.t-~~----2'.=:3"'------~-t-------_.!_7~' ~3t;f4~·~· --~=---~---i~-i-~~if;;fti~~~ 6 , 3" Thru Bait Spacing 
Guardrail (Thrie Beam J' 1;;2" 

2 sp. 5"+ " 8" 

I I " 8" attachment shown, Shift Bars 6L & 6Ul IC W-Beom oOmfoci /Top of C.I.P to clear precost opening) 

ID Traffic Railing o\ 

n nVn n n n n • n :, 

l 
--- n n • n n n 

11 11 11 11 1P 0 : n n I~ I I/ 
n • n n n n n 

11 11 11 11 11 11 
11' 111 111• 111 : n 

11 11 11 11 11 11 
111 11' 111 111 111 11' 

11 11 11 111 11' 111• 111 111 
111 11' 111 111 111 : 

111 111 111 111 11' 111 111 111 
111 111 111 11' 111 111 111 

-4~ 
, .. -

1 111 111 111 11' 111 
-141 w1- - 4~ 1+1 - µI - +~- ---W--' 

111 111. 111 111 11' 11' ~,1 - 11' - +11 - 4 +I 111 111 

Ji - c1tl -ill -+~ "' 
,,1 11'- +~-

111 11' 111 111 111 111 11' 11' 
I I i.i 

111 111 11' 111 111 
111 111 11' 111 111 

------- ~..LI'-'j--- I 111 1111 11' 111 111 
111 111 111 111 111 111 

I 
111 111 11' 111 ,1 I ,,1 'I 111 II II 

111 1111 11' 111 111 ,,1 111 ,I I 
111 111 111 ,,1 ,1 ,1 I 

, I I 1 'I I ,1 I ,1 1 ___ I' ,l~I I I 
1 1 ,,I I 11 I II 

l~I '~' 
1' I I I_ 

·~ ,,r; 
I II ,_ I 1_1 

I_ I 

!!-
. r; 

Begin or End t!~~=~~~l~~~:::~:~~~~:~~~~~~S]'ri~~·;==1~~~::--;;--:~~~~~~~~~~ 1v~a~r~ie~s:~1i~~~===:l~:~~-;_5~, ~o~"i1~T;Y:P~·1t~~~~=~:~=ct~.=.---"---i Retaining Waft "-Bars 6L !Typ.J \ \ ~ (Q' O" Min., 2' 6" 
C - d ..______Bors 6U1 (Typ.J 3' 0 11 Taper Interior Post 

oping, on ~~I:~~~~~~~~~~~~~~~~~~~~~~::,·::~~?~'~6~'~' ~M~m~.~!~~~~====~~~~~~~~~~~~~~2~'~6~"~M~ax~.~!~~~~~~~~~~~~~~:;,,Tt;~;r;s;;:L~&~6~U:l:l~~~~~~~~~ Traffic Railing1---- ~ (Inside Face) I/ '-7-4" 14 sp."' 
3 1 O" Taper I I 6Ull 4"+---; ;.--4" 14 sp. Ii! 8" (Bars 6L & 
(Inside Face) 3 11 1\ /1 . \ C · 

[ 
in 

4" 
1 

JO' O" Begin Transition Coping 
1 

with Curb l}~~~~~~~~~B~a~rs~7;P~l~&~4~V~l~s:p~o:c:e:d~@~~~~~~~~~~·~:~,~~~~-_11l'_::_(l'~~jr)_!r_~~icJ.rl_l~'friJJ__ _____ ~+-------~l~O~'~O~'~'~TlY~P~icT,a~l~P~r7,e~c~o~s~t_c.co~p~m~g,__ _____ ~1, 
Varies (8' 6" Min.) End Transition Coping 

(i._ J4 11 Open Joint 
in Precost Coping 
and Precost Curb 

PARTIAL ELEVATION VIEW OF OUTSIDE FACE OF COPING 
(End Transition 

[ Expansion Joint or 
Begin/End Approch Slab l_ 
[ }4 11 Open Joint in _;-
Coping & Traffic Railing 

Top of C.I.P IA Traffic Railing~ ' 

fTop of Precast Coping 

I Post (?recast or C.I.PJ !Typ.1-

0 11 End Post 
O" <Typ.! 5' 

Varies """" 5' <Typical@ Exp. Joint) 2' 6" 
6 11 Min., 5' au Max.J (2' 
Varies 17' 6" Typ.! I.!- 4" 

[nd Post Opening 
(5' O" Min., 7' 6" Max.J 

O" Typical Expansion Joint (7' 6" Min.J 14 11 Open Joint J 10' 
Precost Coping I Precast Coping without Curb 

Joint spacing '"" 50' O" Min., 90' O" Max. 
14" [xpansion 

and Typical Precast Coping with Curb shown, C.I.P. Coping similar) ---![ Interior Post (Const. 

7Pl & 4 Vl 
4" 4Vl 

Spacing Bars 
~ Bars 7Pl & <Tie alternate bars to 

6 sp. 12 8
11 

Bars 6L or 6Ul) 

7Pl /Typ.J ~Bars 
n n n n n n ~ Bors 4 Vl CTyp.! 
11 11 11 11 11 IP 11-

111 111 11' 11' 111 111 111 

111 111 111 11' 111 111 111 

(Typ J-<€; 
=t'\'1 -111 l1r 111:: Bors 453 ·=l\1 l\r ~ 

~Bors '111 IV T11 -r11 11r IV !11~ 453 !Typ.! 
:111 IV l1l -rll 11.'h IV l'l~ 

~ .. T 

'" I 11.---- .ll 1~ I '~' 

' ' 

' I I I 2' 6" 
Varies """" 5' O" !Typ.! 

5' O" End Post 
6" Min., 5 1 0 11 Max.) 

I I 4" Exp. JointJ (2' 

I 
<Typical© (Ii 

(Bars 6L & 6Ul! 
14 sp. IQ 8" 

' ' I I 
I 

O" Typical Expansion Joint (7' 6" Min.J 
10' ' Precast Coping without Curb 

·,q 50' O" Min., 90' O" Max. 
:f4" Expansion Joint sooctn '"" 

6;1i'' Joint permitted in rai() 

5 sp. '\ ' 5 sp. 

" 4" " 4" 18 
nnnnnn n n n n n n 

1P d d d d d r11 r11 r11 f11 111 r11 

111 111 111 111 111 111 
' 

111 111 111 111 111 111 

111 111 111 111 111 111 111 111 111 111 111 111 

'hT Tli 411 "T'11'11r-=l it- 1Ti=TI14IF11rl\t .1F\' 
111ll1t1111r llT 1IT ---Post (?recast or C.I.P.1-

~m n1 T\1111111111 
lTlllllillllllT \tt ~ITT TTI 111111111 111 °'' o ~,,T "'<= Tfl"ii' =,,oo,,ro' 

I' 
lb UI IUI:: ',c= ~ 

IU IU 
ill" ill·,, ill 

w " w w 

5' O" (Typ.1 

Interior Post 

14 sp. © 8" <Bors 6L & 6Ul! 

10' O" Typical Precost Coping 
without Curb 

NOTEc 

' 

2' 6" 

I 
' 

~' 

I 
Bors 6L (Typ.J 

Bors 6Ul (TYp.J 

2' 

4" 

[ 
in 
& 

6" 

14 11 Open Joi nt 
ng Precost Copi 

Precast Curb 

Wal/Panels not shown for clarity. 

CROSS REFERENCES' 

PARTIAL ELEVATION VIEW OF OUTSIDE FACE OF COPING 1. For Sections A-A, B-B, C-C & D-D, see Sheet 
JO of 19. (Precast Coping at Expansion Joint and Typical Precast Coping without Curb shown, C.I.P. Coping similar) 2. For Junction Stab Notes, see Sheet 5 of 19. 
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Gutter Line 

Index No. 424 
Traffic Railing -
(Corral Shope) 

Bars 7PJ 

1'-6Yz" 

/ ::_ ...... 
I / "\ 

'I 11 
11 

I 

11 11 

(See Note 4) -.--~ 11 11 

Bars 5A 

See Sheet 6 of 19 

Bars 453 
(See Note 4) 

for Junction Slob and 
Precost Coping Details 

11 

11 11 

(See Note 3) 

SECTION A-A 

Coping 

-2' 

41/i" c§ 2 
D 

Q 0: 

1!/z" "" ~ 
cj 

..,___, Q :;---
~ >--; ~ 

Const. ~ 
. ~ cj 0 

Joint '- '- e=: 
permitted Q o 

6" 
Embed. 

Bars 4 VJ 
(See Note 4J 

Bars 6Ul 

Gutter Line 

Index No. 424 
Traffic Railing -
(Corral Shope) 

Bars 7PJ 

1'-6!/z" 

/ ::_ ...... 
I / "\ 

'I \I 
11 

11 11 

(See Note 4) --ii--~ 11 11 

Bars 6L 

Bars 5A 

Bars 453 
(See Note 4J 

See Sheet 7 of 19 
for Junction Slob and 
C.I.P. Coping Details 

11 

11 11 

11 11 

11 11 

I See Note 31 
SECTION A-A 

Coping 

Const. 
Joint 
required 

6" 
Embed. 

Bars 4 VJ 
(See Note 4J 

(Typ.! 

Bors 6UJ 

Gutter Line 

Index No. 424 
Traffic Railing -
(Corral Shape) 

See "Curb Joint 
Sealant Detail'-' --J 

See Sheet 6 or 7 of 
19 for Junction Slob 
and Coping Details 

J'-2" 

= 

1'-6!/z" 
Coping 

Curb 
Bars 4P5 (See Note 4) 

6" Precast 
or C.I.P. Curb 

6" 
Embed. 

Bars 4R3 
(See Nate 4! 

Const. Joint permitted 

_1-i--t---- Trim Bars 4R 3 as 
required to clear 
Const. Joint 

(See Note 3) 

SECTION B-B 
<TYPICAL SECTION PRECAST COPING WITHOUT CURB) <TYPICAL SECTION C.I.P. COPING WITHOUT CURB) <TYPICAL SECTION WITH CURBJ 

(Precast Coping Shown, C.I.P. Coping Similar) 

Gutter Line 

( 

Index No. 424 "" 
Traffic Roiling -
(Corral Shape) 

Bars 7PJ 

11-67'2 11 

(See Note 4) -i--'"' 

4!1!:/' Taper 

See Sheet 6 or 7 of 
19 for Junction Slab 
and Coping Details 

11" 

I 
-;i 

l 1-6f/z 11 Min. 
(See Note 3) 

SECTION C-C 

Coping 

774" 

41/i" 2' c: 
1!/z" 

c§ :e 
~ Q c 

~ ~ 
cj ~ 

Const. 
Joint 
required 

6" 
Embed. 

Bars 4 Vl 
(See Note 4! 

<TYPICAL SECTION TRANSITION COPING) 
(Precast Coping shown, C.I.P. Coping similar) 

11-6!/2 11 

Gutter Line Coping 
_..J----,,..~~~~---

( I 
Index No. 424 , 1 

Traffic Railing - 1 

(Corral ShapeJ---cJ"----
( I 

I 

Bors 7P1 I 

(See Note 4) --r: ---1 
( I 

'- I 
"L_ __ _ 

,-~ 

( / - ..__ \ 

1 I 11 4 1/4 '' 
I --'--+---"~ 

11 

I I Jf/z 11 

I I --i--J-~-

1 I 
11 

11 
11 

11 

4f/z 11 Taper 1 1 Const. 
Joint 
required 

See Sheet 6 or 7 of 
19 for Junction Slab 
and Coping Details 

J 1-6!/z 11 Min. 
(See Note 3) 

END VIEW 0-D 

Bors 4 VJ 
(See Note 4) 

<TYPICAL SECTION COPING TRANSITION) 
(Precast Coping shown, C.I.P. Coping similar) 

Top of Curb 

Low Modulus 
Silicone Sealant 
(Type A! JOINT NOTE' 

Joint sealant required at 
all expansion joints and 
between precost and 
C.I.P. curb openings. 

}4" Pre formed E xponsion 
Joint Filler (See Detail "A" 
Sheet 6 of 19) 

1" r/J Foam 
Bocker Rod 

CURB JOINT SEALANT DETAIL 

NOTE Sc 
1. See Sheets 6 & 7 of 19 for Junction Slob and Coping details. 
2. Slip Forming of C.I.P. Traffic Roiliing is not permitted. 
3. Actual width varies depending on type of Retaining Woll used. 
4. See Index No. 424 for Traffic Roiling details and Bars 7Pl, 4P5, 

4R3, 453 & 4 VJ. Bars 5R2 and 5U ore not required in Retaining 
Woll Coping. 
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%" V-Groove (See 2 11 Cover Bars 5A 12 J'-0 11 sp. & ]" !/J Dowe! Load JExpansion Joint (See 
1" !/J Dowe/Load Transfer 

' 
Bars 5B2 Note 6 & Detail "8 11

) Sides (Typ.J 5C © 6 11 sp. (tie Bars Transfer Devices~ 
11Expansion Joint Detail" 

Devices (See Typical Sections Top of Raised 
. ' 5C to Bars 5LJ tTyp.J~ this sheet and Detail 11B 11J 

' for details) Sidewalk 

4 "" Bars 5F II u I~ 
(Top of Slab) 

h 
,___ 

I ___ L - Approved metal (Required only 

MiJI or fiber cap when Raised 
Sidewalk is JDDITJI JDDDDmt ' :J • 
skewed) I· I· • 

== 

r~~h 
,_ -

"'" 
·~ .s Ll 

Approach Slob -.... ~"' 
(See Note JOJ -%!?~@ 811 :: c5} 

Gj 

J II _I §- I 
Edge of 

Gj --" Precast Coping 

Gutter Line 

Bottom of ,J I Ya Bar 5T I 
I ' Raised Side walk - -
I f4 Pre formed Expansion I Bars 5Ul el 6" sp. 

Joint Fi!!erl I 
1. . 

' (tied to alternating 

I 
__ J 

J'-0" J'-0" 
I 

(Bors 
1 

Coping_} 
Bors 5T and 5XJ 

' 
Field cut reinforcing f:i" Open Joint , j Alternating Bars 

'-Bars 5B1 
<Typ.J 

[ Expansion Joint -------j Begin or End Retaining Watt--51 as required to maintain Bars 5S in Precost Coping 5T and 5X @ 

& Precast or C.I.P. Coping I ,,.-2% 11 minimum cover (Typ.J 11-0 11 sp. <Typ.J 5L " 6 11 sp. 

EXPANSION JOINT DETAIL Spacing Bars 6" Spacing (Typ.J (See Note 7! 
(tied to Bars 5UJJ (Typ.J I 211 Cover @ 2" Cover @ 

(Raised Sidewalk expansion joints are ta coincide 5T and 5X I 
Open Joints ' Expansion Joints 

with 74 11 open joints in Traffic Railing) Yz V-Groove Spacing 30'-0 11 Max. (See Note 6) I 
' 74" Expansion Joint Spa~ing "" 50'-0" Min., 90 1-0 11 Max. (See Note 4J 
I 

' ![_ J4 11 Open Joint in 74 11 Open Joint PARTIAL PLAN VIEW FOR VERTICAL SHAPE TRAFFIC RAILING Precast Coping and 
(Skewed Approach Slab Shown, Perpendicular Approach Slab Similar) C.I.P. Traffic Roiling 

(Precast Coping Shown, C.I.P. Coping Similar) ( T ra f fie Railing not Shown for Clarity) to coincide with f4" 
Expansion Joint in 

0 11 Precast Coping ' Raised Sidewalk. 
1£ 74" Open Joint 10' 

I in Precost Coping~ 1

1 RAISED SIDEWALK NOTES• \ Top of C.I.P. e__: 
J, CONSTRUCTION REQUIREMENTS• Construct the raised sidewalk !eve! transversely and Traffic Railing 

I 
(Top of Precast Coping I expansion joints plumb; do not construct the raised sidewalk or C.J.P. coping perpendicular 

to the roadway surface. Slip forming is not permitted. 
2. APPLICA TIDNS• This raised sidewalk is only applicable for a TL-4 crash test rating. 

I 
() 

Precast Traffic Railings are not allowed. ~ 

3, REINFORCING STEEL• Oo we/Load Transfer Devices will be ASTM A 36 smooth round bar ~Top of recessed "' " "" "' 
I 

o· a 
and hot-dip galvanized in accordance with Specification Section 962. Install Dowe! Load C.J.P. Buildup Concrete ~ s:~ ' ' ii. () 

Transfer Devices in accordance with Specification Section 350. a "" 0 ~ 0 

"' 
~ ' 4. Construct J4 11 Expansion Joints in raised sidewalk and C.J.P. copings plumb and perpendicular 

I "' m 

\ 
r Top of Retaining ~ ' 0 ' or radial to the Gutter Line. Provide at 90 1-0 11 maximum intervals as shown. Wall Pane! (Typ.J .S!;! C) $: c I 

5, Provide and ins ta!! Preformed Expansion Joint Filler in accordance with Specification a . ~· 

Section 932. "' "' "=? --------- ------· 
Construct %11 V-Grooves in raised sidewalk and C.J.P. coping plumb ----------· "' - - - - ---=---" ~ ., _________ --6, and provide at --------- -- 0 0 ,- ' l_ ____________ Q 0 ' 30 1-0 11 maximum intervals as shown. Space V-Grooves equally between 74" Expansion s· Cl ' ~----- r--- ---- -------- ------- c::i r--------- -------- ------- -------- .. 
Joints and/or Begin or End Raised Sidewalk. V-Groove locations ore to coincide with ' "" :",. ' I ' ' ' ' ' V-Groove locations in the Traffic Railing. 1----1-------- -------- --- -----r----------1-- -- -------- ------- i 

I ' 7. Spacing shown is along the Gutter Line. ' L 8. For Precost Coping only, Dowel Bars 4D ore to extend J'-0" above the top of retaining Clearance 
' Varies wall panel. Field cut as necessary to maintain 2 11 minimum cover to the top of the buildup Bottom of Dowels 4D <Typ.! 

concrete. See Wall Company Drawings for number and spacing of Dowel Bars 40. Precast Coping (See Note BJ 
9, Work this Index with the following: 

Index No. 422 - Traffic Railing - (42 11 Vertical Shape) ' ' ' Index No. 423 - Traffic Railing - (32 11 Vertical Shape) 

/ 10. The following Indexes contain details of the intersection of the retaining wall at approach 
slabs: 

Index No. 20900 - Approach Slabs <Flexible Pavement Approaches) ' 

Index No. 20910 - Approach Slabs (Rigid Pavement Approaches) L Retaining Wall Panels (Typ.J PARTIAL ELEVATION VIEW 
<Precast Coping & Raised Sidewalk Reinforcing not Shown for Clarity J PRECAST OR C.I.P. COPING WITH 

CROSS REFERENCE: For Detail 118 11, see Sheet 12 of 19. <Precast Coping Shown, C.I.P, Coping Similar) C.I.P. RAISED SIDEWALK DETAILS 

@ 
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Top of Precast Coping 

4" Taper 

Transition Bars 5X 

Bars 5S 

1'- 1" 
1'-3" 

'" '" '" 
" '" '" 

f:-: :::::: ~ :::: ::~ij 

Precast Coping 

32" Vertical Shape 
42 " Vertical Shape 

C.I.P. Traffic 
Railing 

Coping 

Transition 
Bars 5T 

PARTIAL END VIEW OF TRAFFIC RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 
(Showing Bars 5S, Bars 5 T and Bars 5X) 

(Precast Coping Shown, C.I.P. Coping Similar) 

NOTE: See Index No . 422 and Index No . 423, Railing End Detail for de t ails. 

ESTIMATED QUANTITIES FOR PRE CAST COPING 

Top of Tr avel 
Lone or Shoulder 

Top of 
Precast Coping 

I 

7 '- 9" 

5'-11" (C. I.P. Raised Sidewalk) (See Note 2J 1'- 10" 
(precast Coping) 

9" ]'-1" 32" Ver tical Shape 

Bars SC @ 6" sp. 
(fop with Bars 5LJ 

Gutter Line --+-~ 

C.I .P . Traffic Roiling 
(32" Vertical Shape shown) 
(42" Verticol Shope similar)----+-~-

Top of Precost Coping ---+--

Bors 5L @ 6" sp . 
Oap with Bors 5CJ 

Bars SS 
(See 

---=:J Slope: . 02 F t/Ft 

Bars 5B2 
<Typ.J 

42 " Vertical Shope 

,,--"r-,r.;~-+--Bullet Railing (Not required for 42" 
Vertical Shape Pedes tr ion Railing) 

Bors 5X @ 1'-0 " sp . 
(Alternate with Bars 
5TJ (See Note 3) 

Coping 

Bors ST @ 1'-0 " sp . 
(Alternate with Bars 
5XJ (See Note 3) 

5" 

"' 

()) 

.s 
Q 
0 

(..) 

"' (/) CJ 
Q) u ~------<+-- - ·----- ••1--------4·-- ------<• u Q) 
Q) ct: Cl:: 

"' 0 
I I 

I 

- C'.j "'-< 

ITEM UNIT QUANTITY !12 " Preformed 
Expansion Joint Filler Bars 5U1 (?) 6 11 

sp. (See Note 4) 

Varies (J' - 3" 
Max., 3" Min.) 

Concrete (Precast Coping) CY 1.136 

Concrete (C.I.P. Raised Sidewalk) C Y/Ft. 0. 424 

Reinforcing Steel (Pr ecast Coping) excluding 
Lb. 269.96 

Bars 5 T, 5X and 5S (Typ .J 

Reinforcing Steel (C.I.P. Raised Sidewalk) rTyp.) Lb ./ Ft. 31.73 

Additional Reinf. @ Expansion Joints Lb. 37.38 

(The above concrete quantities are based on a 5" wide retaining wallpanel 
and a Type D Concrete Curb (See Note 2). The above Precast Coping 
quantities ar e based on one 10'- 0" Precost Coping segment.) 

!12" V - Groove (Typ . ) ~ ___ _ 

------------
/:;....,.....,...,.....,.......,..,..,.,......,..,..,..,.?"7"::~77"~----, 

~ Y,:i'' Preformed 
E xponsion )
Joint Filler _____./" / 

PRECAST COPING 

Yz" V- Groove (Typ.J ~ 

------------ ------
/ 
~ ;}4" Preformed 

Expansion )
Joint Filler _____./" / 

C.I.P. COPING 
DETAIL "B" 

(Showing Locations of Yz " V-Graoves and ;}4" Preformed Expansion Join t Filler) 

Bars 5A ilJ 1' - 0" sp. 

I I 
4 " Cover (Bottom) 
2 " Cover (Top & Sides) 

2" Min . Cover (Typ .J 
1" rj) Dowe/Load (Precos t Coping) 
Trans fer Devices 
at Expansion Joints I 

;}4" Std. 

Bottom of Raised rf;2" Min. ~ Jl,/4" Max. 

Side walk (Leve/ 
Transversely) 

C.I.P. Bwldup Concrete 
Wepth Vories ~ 1'- 0" Max.) 

Dowels 40 

Retaining Wall Panel 
(See Woll Company 
Drawings for Details) 

S acin 4Yz" 6 sp. @ JOYz " = 5 '-3" 

Smooth or 
Textured Face 
of Panel 1" rj) Dowels 

Spacing 4!12" 6 sp. @ 10!12" = 5' - 3" <5B2J 6" 2 s . @ 8 " 3Yz" 

Bars 5B 

-1 
I 
I 
I 
I 
I 
I 

= 1'-4 " (5BJJ 

TYPICAL SECTION THRU PRECAST COPING WITH C.I.P. RAISED SIDEWALK 
AND RETAINING WALL AT EXPANSION JOINTS 

RAISED SIDEWALK NOTES: 
1. Actual width varies depending on type of Retaining Wal/used. 
2 . Match roadway curb shape (Type) and heigh t. See Roadway Plans and Index No. 300. 5' - 11" dimension is based 

on a 32" Vertic al Shope Traffic Railing wi th a Type D curb adjacent to a 6' - 0" wide sidewalk . Adjust this dimension 
as required for a ther curb types or transitions at Begin or End Retaining Wall. 

3 . See Index No . 422 and Index No. 423 for Bors SS, ST & 5X and Bullet Railing details . Adjust vertic al dimension of 
Bars 5T and 5X, see Reinforcing Stee/ Note 5 . 

4 . Increase the width (J '- 2!12 ") of Bors 5Ul as required to maintain 2" minimum cover when recess width exceeds B". 
5 . At the Contractor's op t ion, mechanical couplers may be used to splice reinforcing. Complete details, including 

reinforcement lengths are required in the Shop Drawings. Mechanical couplers shall develop 125/ of the bar 
yield s trength. 

6. Trim end of Bars 5T and 5X to clear construction joint for 42 " Vertical Shape Traffic Railing. 

PRECAST OR C.I.P. COPING WITH C.I.P. RAISED SIDEWALK DETAILS (VERTICAL SHAPE TRAFFIC RAILINGS) 
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REINFORCING STEEL BENDING DIAGRAMS - RAISED SIDEWALK 

BILL OF REINFORCING STEEL 
5A Precast Coping ~ 5'- 1" 

LENGTH C.1.P. Coping ~ 6 '- 0" 

MARK SIZE PRE CAST C.I.P. 5BJ Precost Coping ~ 9' -6" 

COPING COPING 
A 5 5 '- 1 " 6 '- 0" 5B2 L ength os Required 

Bl 5 9 '- 6" N/A 5C Precas t Cooina ~ 5 ' -5 " 

B2 5 AS REQD. AS REOD. (See Note 1) 

5F 5'- 0" 
c 5 5 '-5 " N/A 

D 4 2 '- 0" N/ A 

F 5 5 '- 0 " 5 ' - 0 11 BARS 5A, 5Bl, 5B2, 5C & 5F 

L 5 5 '- 0 " 8 '-1" 

U1 5 3 '- 8 " 3' - 8" 

1" l/J Dowel 
Smooth 2' - 0 11 2'- 0 " 
Steel Bar 

1" (/J DOWEL 

-

DOWEL BAR 4D 

Precast Coping ~ 4' - 2" 
(See Note 6J 

BAR 5L 

REINFORCING STEEL NOTES: 
1. All bar dimensions in the bending diagrams ore out to out. 

1· 
11- 27211 

r 

BAR 5Ul 

2 . All reinforcing steel at expansion joints will have a 2" minimum cover. 
3 . Lop splices for Bars 5B willbe o minimum of 2 ' -2 " . 
4 . Lap splice Bars 5L with Bars 5C. Lop splices willbe a minimum of 2'-2". 

·1 
"' 

S. See Index No. 422 and Index No . 423 for Bors SS, 5 T and SX. Adjust vertical 
dimensions of Stirrup Bors ST and 5X to 3 '- 0" for 32 " Vertico/Shape or 3'-10" 
for 42 11 Vertical Shope. 

0 

~ 
~ 
I -..., 

6. Dimension shown is for lap splice op lion. For mechanical coupler option, this dimension 
is l'-8 11

• 

7. Dimension shown is for lap splice op tion. For mechanical coupler option, this dimension 
is 5'-8". 

8. The Contractor may use Welded Wire Reinforcement when appro ved by the Engineer. 
Welded Wire Reinforcement will conform to ASTM A 49 7. 

ESTIMATED QUANTITIES FOR C.I.P. COPING 

ITEM 

Concrete 

Reinforcing Steel (Typical) excluding 
Bors 5T, 5X and 5S ( Typ.J 

Additional Reinf. @ Expansion Join ts 

UNIT 

CY/Ft. 

Lb./ Ft. 

Lb. 

QUANTITY 

0.538 

Sl.63 

32.04 

The above concr et e quantities ore based on a S" wide retaining 
woll panelond o Type D Concrete Curb (See Note 2). 

Top of 
C.I .P. 
Coping 

a 
I 

~ "' Ql 

L:: 
CJ 
> 

"" 
·~ 

~ 
"!-
I -
~ 

Top of Trove/Lone 
or Shoulder 

1 '- 9" 

6 '-8 " 1 ' -1 " 32" Vertical Shape 
6'- 6" 1'-3" 42" Ver tical Shape 

Gu tter Line ___ \~ ']'_i-"r'fG.---+-Bulle t Railing 

I 
C.I .P . Traffic Roiling i'!'::::~r-- Bars SX @ J'- 0 " sp. 
(32 " VerticalShape shown) !Y:: !! (Al ternate with Bars 
( 42" Vertical Shope similar) : : ~: 5 T) (See No te 3) ----N\:: " Top of C.I .P. Coping --~~ '' I c-Coping 

(Const. Joint Required) ~ 
~ ~ 

"" : -~ Bars ST @ J'- 0 " sp . 
; (Al ternate with Bar s 

Bars 5B2 Bors 5S , , ; .s; 1j 

~ Slope: .02 Ft/Ft II jl ::;: E 
\

:Bars 5L It! 6" sp. ; 5~~) (See Note 3) 

(Typ.J\ (See Note 3) \ ;, ii--,__,._2_" ~.CJ 
11 t I (.() kJ 

_::====+=::::======================;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;~~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiii ..... ....ii'"~~~~~~'i"\·-:~ ~- ~ ----+-------------+-
' I' ·~ : 

" " " " ~' j /" 1),CJ~ ~ ~ 

-r-- - -

a 
I 

;:... 

I 
j- - -~--- ~f- / -i- =~ L~ ~~-:af:/?2;L 

\ ) 
Yz" Prefor:e"/d 
Expansion 
Joint Filler 

I 4 11 Co ver (Bottom) 
2" Cover (Top & sides) 

111i=::i11 >=::i 11~ 

:=lllt=Jllt=Jlll 
111 l/J Dowe/Load 
Transfer Devices 

~ ~ 1- (_-+-B-o-rs_5_U_l_12~6-"-t-V-a-r-ie~s-(J-'-~2" 
Bors 5A ~ ~ sp . (See Note 4) Max., 3 " Min.) 
12 1' - 0" s ~ 

p . r-- J " Continuous Neoprene Strip 

Spacinq 
1" lfJ Dowels 

Spacing 5yz" 
Bars 5B2 

at Expansion Joints 

Bottom o f Raised Sidewalk 
(Level Transvers ely) 

5 sp. @ l '-0" = 5 '- 0" 

7 sp. fQ J'- 0 " = 7'-0" 

\ 

(Top) & Expanded Polystyrene 
shown hatched <Yz" Each Side) 

_S_e_e_c-+ _____ 6_ '--<' .i~ Retaining Wall Panel 
Note 1 _ 1 (See Wall Company 

1 I\_ Drawings for Details) 
See Note J 

Smooth or 
Textured Face 
of Panel 

TYPICAL SECTION THRU C.I.P. COPING AND RAISED SIDEWALK 
AND RETAINING WALL AT EXPANSION JOINTS 

RAISED SIDEWALK NOTES: 
1. Actual width varies depending on type of Retaining Woll used. 
2. Match roadway curb shape <Type) and height. See Roadway Plans and Index No. 300. 6 '-8 " dimension is based 

on a 32" Vertical Shope Traff ic Railing with a Type D curb adjacent to a 6 ' -0" wide sidewalk. Adjust this dimension 
as required for o !her curb types or transitions al Begin or End Retaining Woll. 

3 . See Index No . 422 and Index No . 423 for Bors 5S, 5T & 5X and Bullet Roiling details . Adjust verticoldimension of 
Bors ST and 5X, see Reinforcing SteelNote 5. 

4. I ncr ease the width (1 ' - 2Vz"J of Bors 5Ul as required to maintain 2" minimum cover when recess width exceeds 8 " . 

PRECAST OR C.I.P. COPING WITH C.I.P. RAISED SIDEWALK DETAILS <VERTICAL SHAPE TRAFFIC RAILINGS) 



74 fl Preformed 
Expansion Joint Filler 

PRECAST COPING 

%" V-Groove <Typ.J ~ 
_____________ ! ____ _ 

Approach Slob 
(See Note BJ 

Bars 5B2 
1/2" V-Groove (See 
Note 3 & Detail "C") 

2" Cover 
Sides (Typ.) 

Bars 5A @ 1'-0fl sp 
(tied to Bors 5L (Typ.J 1 

I 

l'-11----il-----jl 

14 11 Preformed 
Expansion Joint Filler Il - - -(1-"""'11---1--+---ll---! 

~~Edge of 

=~le===l;=llF=I Precast 

1-.+1------1+-....i..-11---1 1--l---.Jl.::;;:=ll'..---ll'..--~U:.....-~U:.....1---11'.--....Jll'.--....Jl:.__....Jl:.__....U:--....U:-ll--ll'.--...ll..u:....i Coping 

C.I.P. COPING 

DETAIL "C" 
(Showing Locations of Y,? 11 V-Grooves and 

14" Preformed Expansion Joint Filler) 
--~"----+-------! 

74 fl Open Joint 

Spacing Bars 4P 51/2" 

Field cut reinforcing as required 
to maintain minimum cover (Typ.J 

1'-0 11 Spacing (Typ.J (See Note 4) 

= IF===;i F= 

-

14" Open Joint j 
in Precast Coping 

( 

/ \ 
I I 

\___Bars 4Pl (Typ.J 

I 

Bars 581 

Bors 5Ul 112 1'-0' sp 

1/2 11 V-Groove Spacing 30 1-0" Max. (See Note 3) 
2 11 Cover @ 

Open Joints 

Bors 5L eJ 1'-0" sp '] Copmg _) 
(tied to Bars 5U1J (Typ) 

(tied to Bars 4PJ (Typ) 
,I 2 Cover @ 

Begin or End Retaining 
Woll, ?recast Coping/ 
Parapet or C.I.P. Coping 

PRECAST COPING/PARAPET AND SIDEWALK NOTES1 

1. Construct 74 11 Expansion Joints in sidewalk and C.I.P. coping plumb and 
perpendicular or radial to the Gutter Line. Provide at 90 1-0 11 maximum 
intervals as shown. 

2. Provide and install Preformed Expansion Joint Filler in accordance with 
Specification Section 932. 

3. Construct Y,? 11 V-Grooves in sidewalk and C.I.P. coping plumb and 
provide at 30 1-0" maximum intervals as shown. Space V-Grooves equally 
between 14 11 Expansion Joints and/or Begin or End Sidewalk. For C.I.P. 
Coping only, V-Groove locations are to coincide with V-Groove locations 
in the Concrete Parapet. 

4. Spacing shown is along the Gutter Line. 
5. For Precost Coping only, Dowe/Bors 40 ore to extend 1'-0" above the top 

of retaining wall pone!. Field cut as necessary to maintain 2 11 minimum cover 
to the top of the buildup concrete. See Wall Company Drawings for number 
and spacing of Dowel Bars 40. 

6. Work this Index with the following: 
Index No. 410 - Concrete Barrier Wall 

7. For C.I.P. Coping only, work this Index with the following: 
Index No. 820 - Pedestrian/Bicycle Railing. 

8. The following Indexes contain details of the intersection of the retaining wall 
at approach slabs: 

Index No. 20900 - Approach Slobs (Flexible Pavement Approaches) 
Index No. 20910 - Approach Slabs (Rigid Pavement Approaches) 

14" Expansion Joint Spacing "' 50'-0" Min., 90 1-0fl Max. (See Note 1) 

PARTIAL PLAN VIEW 
(Skewed Approach Slab Shown, Perpendicular Approach Slab Similar) 

(Precast Coping Shown, C.I.P. Coping Similar) (Concrete Parapet not Shown for Clarity) 

([_ 14" Open Joint in 
Precast Coping and 
Concrete Parapet -y 10'-0fl Typico!Precast Coping & Concrete Parapet (5'-0" Min.) 

,--- Top of Precast 
Concre te Parapet 

~ Top of Retaining 
Wal! Panel (Typ.J 

, 

~ 
' 

' 

N 

' 
C) 
q 
~ 
m 
q 

s: 

uC) u 

Top of Precost 
q 0 q 

~ q ~ m 
~ o n o 

Coping\ 
0 q q 

0 m m " 

"' .-...;:nr-j-
"' .32 Cl 
c 
0. I 

0. "' C) :;o s· 
~------------------ 0 m ---- 1------ 0 0 1--------------------

r------- ----------- ----
' --------- --- --i 
' 

------ --------- ~. 2 r------ ----------
' ' I~ ' ----· - ---wr------· -- -------· -- ------- ------i 

' I ' 
LBottom c Dowe/Bors 

of 
Precast Coping . 

40 

. 

fTyp.! (See Note 5) 

' 

PARTIAL ELEVATION VIEW 

Co Top of C.I.P. 
I Buildup Concrete 

"" 

Co ' ----------------
I 

~ r------ ---------- ----------- ----
' ' 

~Retaining Wall 
Panels fTyp.J\ 

Expansion Joints 

([_ 14 11 Open Joint in 
Precost Coping and 
Concrete Parapet 

to coincide with 
14" Expansion Joint 
in Sidewalk 

. 

--------
r------· -------· 
' ' ~ 
I 

I 

I Clearance 
Varies . 

(Precast Coping and Sidewalk Reinforcing not Shown for Clarity) 
(Precast Coping Shown, C.I.P. Coping Similar) PRECAST COPING/PARAPET OR C.I.P. COPING 

WITH C.I.P. SIDEWALK DETAILS 
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Gutter Line ~ 

Concrete 
Barrier Wal! 

Sidewalk 
5'-0 11 Min. Clearance 

Pedestrian/Bicycle 

Bars 4P1 @ 

Back of Concrete 
Barrier Wall 

J'-0" sp. ---

2 11 Min. Cover (Typ.J 
Shoulder or 
Roadway Pavement 

Slope Varies 
<See Note 2J : 

2" Cover 
(Typ.J 

Bars 5A @ 

1'-0 11 sp. 
2'-2 11 Min. 

Lap Splic 
Riding Surface -l See Detail "D" 6 11 Sidewalk 

(See Note 5) Bars 5B1 (Typ.J 

,_......-Fill_/- 5L @ 

sp. 

....-------- Spread Footing (See ~ 
~ Index No. 410 for details) 

Stabilized Subbose Varies (2 11 Min.) 

It is the Contractor's responsibility to 
ensure Soi! Reinforcement is placed a 
minimum of 2 11 below the Stabilized 
Subbase. 

Bars 5B2 
@ 1'-0 11 sp . 
Mox. (Typ.J Bors 5U1 @ 

1'-0 11 sp. 

See Note 3 

14 '' Std. 
(f/2 11 Min. "' 11/; 11 Max.J 6" 

Min. 
TYPICAL SECTION THRU PRECAST COPING/PARAPET WITH C.I.P. SIDEWALK 

AND RETAINING WALL (See Note 4J 

Concrete 
Barrier Wall 

Pedestrian/Bicycle Railing 

Gutter Line ~ Sidewalk "' 5'-0 11 Min. Clearance 

Shoulder or 
Roadway Pavement 

Slope Vories 

Back of Concrete 
Barrier Woll 

C.I.P. Concrete Parapet 
(See Note 4) -----1 

(See Note 2J'\. 

Riding Surface j, See Detail 110 11 

....-------- Spread Footing (See ~ 
~ Index No. 410 for details) 

Stabilized Subbase Varies (2 11 Min.) 

It is the Controctor 1s responsibility to 
ensure Soi! Reinforcement is placed a 
minimum of 2 11 below the Stabilized 
Subbase. 

2 11 Cover 
!Typ.J 

See Note 3 

Bars 5L @ J'-0" sp. 

6" Sidewalk 
(See Note 5) 

Bars 582 @ 

1'-0" sp. Mox. 
!Typ.! 

l 11 Continuous Neoprene Strip 
<Top) & Expanded Polystyrene 
shown hatched (f/2" Side) 

Coping Line 

Spacing Bars 4S1 

-:;; Q; 
0 g. 
0 u 

" 0 c 
Bars 4S1 '] Q Q 

(Typ.J ~ 

" 

°' 
~ 

Q 
~ 

" 
"' 

"' 
c 

"' 0 
I c 

co ~ 0 
u 

"' .s 
Q 
0 

Co u 
~ I -:;; 

"' 
~ 

~ " 0 
I 0 0 . 
~ " " Q u 

Q 

Vories 
(1'-3 11 Mox., 3 11 Min.) 

Spacing Bors 5B1 

C.I.P. Buildup Concrete 
(Depth Varies "' 1'-0 11 Max.) 

Retaining Waf! Pane! 
(See Wal! Company 
Drawings for Details) 

---Smooth or 
See Note 1 

Coping 

Textured Face 
of Panel 

Bars 4P @ 

1'-0" sp. 

Top of C.I.P. Coping/Sidewalk 
(Const. Joint Required) 

REINFORCING STEEL BENDING DIAGRAMS - COPING/PARAPET AND SIDEWALK 

BILL OF REINFORCING STEEL 

LENGTH 
MARK SIZE PRE CAST C.I.P. 

COPING COPING 

A 5 VARIES N/A 

Bl 5 9'-6" N/A 

82 5 AS REQD. AS REQD. 

0 4 2'-0" N/A 

L 5 VARIES VARIES 

Pl 4 5'-5" N/A 

Sl 4 9'-6" N/A 

Ul 6 VARIES N/A 

"' .s 
"' Q 

0 .s u Q 

Varies 
0 

~ u 
0 r:L 0 

" "' u G Q 

l f... 
lD 
. I 

BAR 5L 

REINFORCING STEEL NOTES• 

5A Precast Coping "' Varies 

581 

5B2 

4Sl 

Precast Coping ~ 9'-6" 

Length as Required 

Precast Coping ~ 9'-6" 

BARS 5A, 5Bl, 5B2 & 4Sl 

Panel width 
+ 1'-0" 

n 
BAR 4Pl BAR 5Ul 

J. All bar dimensions in the bending diagrams ore out to out. 
2. All reinforcing steel at expansion joints will have a 2 11 minimum cover. 
3. Lop splices for Bars 5B2 will be a minimum of 2'-2 11 

4. For Precost Coping only, lap splice Bars 5L with Bars 5A. Lap splices wi!!be a minimum 
of 2 1-2 11 

5. For C.I.P. only, see Index No. 820 for Bars 4P and 4S. 
6. The Contractor may use Welded Wire Reinforcement when approved by the Engineer. 

Welded W1f-e Reinforcement wilf conform to ASTM A 497. 

Back of Concrete 
Barrier Wall~ 

Seal with Poured 
Rubber or Low 
Modulus Silicone 
Sealant 

PRECAST COPING/PARAPET ANO SIDEWALK NOTES• 
1. Actua( width varies depending on type of Retaining 

Wal/used. 

" "'a:i c CJ 
·u (fj 

D U 

ct ci5 

Varies (J'-2 11 

Max., 3" Min.J 

Retaining Wal! Panel 
(See Wal! Company 
Drawings for Details) 

~t== 
Fl-...::::::t- Side walk 

1 I 

f/2" Preformed 

Expansion Joint Filler 

DETAIL "D" 

2. Match Cross Slope of Travel Lane or Shou!der. 
3. Gradua!!y def!ect/disp!oce Soil Reinforcement downward 

as required. Soi/Reinforcement is shown deflected 
downward for illustrative purposes on!y and is not to 
scale. See Wall Company Drawings for details. 

4. C.I.P. Concrete Parapet shown, Vertical Shope Traffic 
Railing similar. Complete details and dimensions of 
Vertical Traffic Railings ore requ1f-ed in the Shop 
Drawings. 

5. Match cross slope of connecting sidewalk or as 
shown in the Woll Control Drawings. 

TYPICAL SECTION THRU C.I.P. COPING WITH C.I.P. SIDEWALK 
AND RETAINING WALL 

1-4see Note J PRECAST COPING/PARAPET OR C.I.P. COPING 
WITH C.l.P. SIDEWALK DETAILS 
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6'-5 11 Min. (Pull Box Side) (See Note 9) 4 1-6 11 Min. (See Note 9) 

Varies (Transition to 
l'-6 11 Thick Junction Slob) 

Junction Slob length of 1'-6" Thick Junction Slob "' 7 1-6 11 

I 
12 Bars 4J & 4Ml (Top & Bottom) @ 8 11± 

Vories (Transition to 
l'-6 11 Thick Junction Slab) 

Junction Slab 

Bors 583 j 
.----""T"- --- ------------------------------ ----------------------------------- --T---., 

Q 
I 

[ PullBox 
(See Note 

2 !/J Conduits 

---------r-----~- -
-f--~:,:_:_~~ = 

L _ _l ___ r-

1 ~ JY," I/! Conduit 

Bors 4G3 

Construction 
Joint 

____ .. _______________ _ 

Bars 4G2 (pairs) (Typ.J 

4Gl (pairs) 
CD 

" 

Gutter line (shown) 
or Front Face of 
Concrete Parapet 

c 
2 
~ 
0 

Traffic Railing or 
Concrete Parapet 

Coping 

Bors 4G4 (pairs) --1- t 
(See Note 7) 

r5i- CD 
I Ci' 

1£ Light Pole -:J -:0::: 
7 
~ 

Spacing for Bors 

Anchor Bolt 
Circle (See Note 

1" l/J PVC 
2 Sp. @ 6 11 I 

1'-1" 

4G5 (pairs) 
'2 Sp. 12 6" 

5" 5 Sp.© 6" 5" 1 '-1" 
4Gl, 4G2, 4G3 & 4M2 

2'-6" 2'-6" 2'-6" 

([__ C.I.P. Pilaster & ([__ light Pole~ 4 1-6'' Min. 

PLAN VIEW 
(Junction Slab reinforcing not shown for clarity) 

(Junction Slab Shown, Raised Sidewalk or Sidewalk Similar) 

"" '"" 
::::: 
°' 

~ ([__ Expansion Joint in 
, Junction Slab, Raised 

Side walk or Side walk 

0: 
'--' 
cj 

LIGHT PILASTER NOTES• 

1. The pilaster and junction slab are designed to resist the following working loads from the light 
pole applied at the top of the Pilaster: 

Axial Deadload 1.560 kip 
Windload Moment about Transverse Axis (:t) 40.60 kip-ft 
Windload Moment about longitudinal Axis (:t) 28.30 kip-ft 
Deadload Moment about longitudinal Axis (:t) 1.690 kip-ft 
Maximum Shear 1.380 kip 
Torsion about Pole Axis 3.560 kip-ft 

( :t) - Axis refers to Bridge Axis . 
2. Provide grout in accordance with Specification Section 934. 
3. It is the Contractor's responsibility to provide anchor bolts, nuts, washers and anchor plates 

that effectively transmit the fight pole loads to the pilaster and fit the reinforcing cage. 
Submit calculations for anchor bolt design and embedment depth, signed and sealed by a 
Professional Engineer registered in the State of Florido to the Engineer for review and 
approval prior to construction. 

4. Ins to!! Anchor Bolts plumb. 
5. For conduit, pull box and expansion/deflection fitting details, see Utility Conduit Detail Drawings. 
6. The cost of anchor bolts, nuts, washers and anchor plates will be included in the Bid Price for 

light Poles. Include the cost of a!! labor, concrete and reinforcing steel required for construction 
of the pilasters, grout pods, pu!! boxes and miscellaneous hardware required for the completion 
of the electrical system in the Bid Price for either the Traffic Railing or Concrete Parapet that 
the pilaster is behind. 

7. Field Cut Bars 4M2 as required to maintain clearance. 
8. Anchor Bolt pattern orientation wil! be as shown. 
9. Slip Forming Method of construction is not allowed within the limits shown. 
10. Reinforcing shown for light pole pilasters is in addition to typical reinforcing for C.I.P. Junction 

Slobs and Raised Sidewalks <Bars 5A and 5B2J. Omit Junction Slab Bors 6Ul and Raised 
Sidewalk Bors 5Ul within light pole pilaster limits. 

11. Work this Sheet with the following as appropriate: 
Sheet Nos. 5 thru 10 of 19 - Precost or C.I.P. Coping with C.I.P. Junction Slob Details 
Sheet Nos. 11, 12 and 13 of 19 - Precast or C.I.P. Coping with C.I.P. Raised Sidewalk Details 
Sheet Nos. 14 and 15 of 19 - Precast Coping/Parapet or C.I.P. Coping with C.I.P. Sidewalk Details 

CROSS REFERENCE: For Estimated Quantities, see Sheet No. 18 of 19. 

C.I.P. LIGHT POLE PILASTER DETAILS 
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Shoulder or 

8 1-0 11 (See Note JJ 

12'-0Yz" 

' 
1'-6!/z" 

I 

C.I.P. Traffic Railing (32 11 

F-Shape Shown, Others Similar) 

Gutter Line (shown) 
or Front Face of 
Concrete Parapet~ 

2 1-6 11 

1'-4!/z" 1'-1!/z" 

W Coping Light Pole 

~-t- 1!/z" iJJ Conduit 
2 11 

!JJ Conduits--,-~.1 
Top of Junction Slab, ~ ! ~ m 
Raised Sidewalk or \lK :i-----.r-+--Bors 5V @ 8

11 

sp. r- J" (/...I Weep Hole <PVC Conduit) 
Top of CI P Coping /~:: (See Note 6! I (to be cut off flush with grout pod! 

Sidewalk (See Note 4J · · · ' 11 

~ 
~ 

Varies 
<9Yz'' Ma x,, 
6 11 Min.J -

~ 

R1d1ng Surface\ (Const. Joint RequiredJ --,,~~~~ ,;,--- -I r;"- i_~:g~tu~1~~iyPi~·~he~r~u;;:a~ade 
Roadway Pavement Bars 5S (See Note 6) ---1-,// ~ " 

;~_112~22;sj1z=vs;,E;rsj~~~~E~E~§~~*~~~~~~~~§~~~~~~;~I ~,,~1 :i, 17"" "'" er~ ~s
0

rs 4G1 (pairs! 

ope ones ee Note 4J L:=-== Bars 4G4 (pairs)~ - I 

I,',',",\',',' ·, .',',·, ·" \ !1 '11 
:',\", :•,',', '.',·,'.',·,·"''":"'""':" ', '.',":"'"" :,,•,',',:, ·"··.',' :',', ,·,:,,',',' :"'"' '.',",'.',·,.',',":"' '.',:c,', "' ,',', :" -~-1 ............. ----...... -+"1+-...-"'-.,"--,..----------~ 

" \. " . r ~ } >< < < ··.·<<· .. ·.·.··•· .....•.... - 7 . ~/.\,\I 
_ _ _ _ _ __ -r( _ _ _ _ _ _""':" - .~ :"- -.... II 

~ '" co 2 
I 0 

' 

< < 
~ " " '~ !'.' C, 
0 

"' 

Spacing 

Bors 5B3 

.... ~ : - -....... /~7:;:,·\ .... ,;-
"°'==================================;============r=======================~"'°·:.!'::~ 

co 
I\ 

Bottom of Thickenee:J 
Junction Slab 
(Leve! Transversely J 

Bars 4Ml 
@ 8" sp. 

Bors 4J @ 8 11± sp. (tie to Bars 6L 
in junction slab) (See Note 3J ___ _... 

I 
4" Cover 
2 11 Cover 

(Bottom) 
(Top & Sides) 

I 

Retaining Wal! Pone! 
(See Wal! Company 
Drawings for Details) ~v 

(_Construction 
Joint 

>-3 11 Min. 

~ 
' 

7 Sp. @ 1'-0" ~ 7'-0" See 6" 

'Vote ~ 

TYPICAL SECTION AT LIGHT POLE PILASTER 
(Traffic Railing Shown, Concrete Parapet Similar) 

(Junction Slab Shown, Raised Sidewalk or Sidewalk Similar) 

NOT£Sc 
1. The 8'-0" dimension shown is for Junction Slabs. This dimension must be a minimum of 

5 1-0" for a!! applications. 
2. For junction slabs, increase the 1'-0 11 depth dimension to 11-6 11

• For raised sidewalks, 
increase the 2'-0 11 depth dimension to 2 1-6 11

• For sidewalks, increase 6" depth dimension 
to l'-6 11

• The minimum length of the Junction Slobs, Raised sidewalks and Sidewalks is 
50'-0 11

, measured along the Gutter Line. 
3. Bars 4J are only required when pilasters ore behind a Traffic Roiling. 
4. Match the slope of the adjoining junction slab and shoulder or roadway pavement, 

raised sidewalk or sidewalk. 
5. Actual width varies depending on type of Retaining Wal! used. 
6. See Index No. 420 for Bors 5V and 5S. 

~Bors 4M2 @ 6" sp. 

C.I.P. LIGHT POLE PILASTER DETAILS 
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5'-0 11 Max. (Left or Right) 

[ C.I.P. Pilaster r
and [ Light Pole ______) 

Top of Traffic Railing 

[ Pu!! Box --+-~ I 

I 

1Yz 11 !/J Conduit 

~---11-2~~~~~~~~~ 
I r-----------

Top 

Bottom of C.I.P. Pilaster 

Bottom of Thickened Junction Slob 
4" Cover (Bottom) 
2 11 Cover <Top & sides) 

I 
1 11 !/J Weep Hole (PVC Conduit) 

See Detail "A 11 

:r: 
'i-

~ 
~ 
0 

Cb 
Bars 4H2 "' .s 

0 
0 

C} 

Bars 4G1 
- (pairs)--+---+ 

<D ~ 

2 
~ 

Qt°I 
0 

Q Cl' ~ ~ "' I 

"" " Q 

"' '" "' cj 

Vories 

1) 

Vories (Transition to 
1'-6" Thick Junction Slob) 

2'-6 11 2'-6 11 2 1-6 11 Varies (Transition to 
l'-6 11 Thick Junction Slab) 

Junction Slab 

JYz" !/J Conduit 

Light Pole Base 
Plate (Leve/) 

Grout Pad 

Leveling Nut 
(See Note 2J 

Slope C.I.P. Pilaster 
Surface Longitudinally 
with Profile Grade 

7 1-6 11 (Length of 1'-6" Thick Junction Slab) Junction Slab 

ELEVATION VIEW 
(Junction Slob Reinforcing & Bars 4J not Shown for Clarity) 

(Traffic Railing Shown, Concrete Parapet Similar) 
(Junction Slab Shown, Raised Sidewalk or Sidewalk Similar) 

Light Pole 

2 11 !/J Conduit 

I 

' 

1---

_-i+---1~/I- Weep Hole (]" ljJ PVC Conduit! 
Cut flush with top of grout pad. 

3 11 Min. 

Anchor Bolts 

DETAIL "A" 

NOTES1 
1. Field Cut Bars 4M2 as required to maintain minimum cover. 
2. Maximum clearance between leveling nut and top of pilaster 

wi!I not exceed anchor bolt diameter. 

ESTIMATED QUANTITIES 

ITEM UNIT QUANTITY 

Concrete (Pilaster J CY 0.926 

Concrete (Thickened Junction Slab! CY 1.180 

Reinforcing Steel Lb. 431.65 

(The quantities above ore for one C.I.P. Light Pole Pilaster. The 
concrete quantity for the thickened junction slab is based on a 
6 11 increase in thickness and a 5 11 wide retaining wolf panel. 
Adjust thickened concrete quantity as required for raised sidewalks 
and sidewalks.) 

REINFORCING STEEL BENDING DIAGRAMS LIGHT PILASTER 

BILL OF REINFORCING 

MARK SIZE NO. REQO. 

83 5 8 

GI 4 16 

G2 4 4 

G3 4 4 

G4 4 6 

G5 4 4 

HJ 4 3 

H2 4 2 

J 4 24 

Ml 4 12 

M2 4 JO 

) 
2 1-6 11 4GJ 

2'-0 11 4G2 

J'-9" 4G3 

3'-10" 4G4 

3'-4" 4G5 

BARS 4Gl, 4G2, 4G3, 
4G4 & 4G5 

REINFORCING STEEL NOTES1 

STEEL 

LENGTH 

7 1-2 11 

5'-8" 

4'-8" 

4'-2 11 

9'-2 11 

8 1-2 11 

9'-8" 

13'-8" 

6'-0" 

8'-10" 

3'-8" 

' 
~ I R . 

"' 0 
'i-

"' 
"" 0 

"' G. 
'i-

Q 

·' 
"" 
c.. 

BARS 5B3 & 4J 

·' 
°""---t----'-,....~~'---t---"-

BAR 4H2 

~~1f 
l2-1l2-4 l2-1I 

BAR 4Hl 

4MJ 8'-0" 

4M2 2 1-2 11 

BAR 4Ml & 4M2 

1. All bar dimensions in the bending diagrams are out to out. 
2. Lap splices for Bars 4G1, 4G2 & 4G3 will be a minimum of 1 1-4 11 Lap 

splices for Bors 4G4 & 4G5 wi!!be a minimum of l'-8 11
• 

3. The Contractor may use Welded Wire Reinforcement when approved by the 
Engineer. Welded W1f-e Reinforcement will conform to ASTM A 497. 
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10'-0 11 Min. Bars 582 (Field Cut as 
required to clear Barrier 
Wall Inlet! /Typ J ![_ Barrier Woll Inlet ,---ears 552 

A 
-

I 

I 

' 

I 
v 

. 
' v 
' 

' 
\_ / 

Barrier Wal! Inlet (Grote'--not shown for clarity) 
(See Index No. 218 for 
details) 

2 11 Cover 
' /Typ. all Sides! 

Bars 5V !Typ.J 
__'_/ 

[_Coping ~ "--- Bars 5S 

8 ...... Bars 6U2 & 5S2 '--Bors 6U2 
@ 8 11 s p (See Note 3J 

PLAN VIEW 
(Junction Slab Shown, Raised Sidewalk Similar) 

3 1-672 11 (See Note 4J 

Shoulder or 
Roadway Pavement 

Riding Surface 

Bars 5S2 @ 8 11 sp. Bors 5B2 
/Typ.! 

4 11 Cover (Bottom) 

2 11 Cover (Top & Sides) 

9 1-672 11 (See Note 4J 

4'-5!/z" 
Gutter Line 

Bars 5V 
Barrier Wall Inlet (See Note 6) 
and Grate (See 
Index No. 218 Top of C.I.P. Coping 
for details) Const. Joint Required 

2 11 Cover 

SECTION A-A 
SECTION THRU JUNCTION SLAB, BARRIER WALL INLET AND RETAINING 

(Junction Slab Shown, Raised Sidewalk Similar) 

( 

' 

[.,------ ![_ Expansion Joint in 
, Junction Slab, Raised 

I 

Sidewalk or Sidewalk, 
C.I.P. Coping and 
Traffic Railing or 
Concrete Parapet 

]" Preformed Expansion 
t Filler (Typ. all Sides) Join 

Bars 

Bars 6L (Top) 
/Typ.! 

Bars 5A (Bo ttomJ 
/Typ.J 

5U3 

1-- Gutte r Line 

Bar s 6U1 !Typ.J 

1'-612" Min. C.I.P. Traffic Railing 
(32 11 F-Shape shown, 
42 11 F-Shape similar) 

II 
II 

474" 

II -<r-+--
3 11 Cover 

~ R 

~ 
°' 

CJ 

Spacing 

Bars 5B2 

"' "1 
~ 

.~ ' '- u D 

"' > 

' ~ 
"1 
I 

°" 
0--1--1- Retaining Woll Panel (See Woll 

Company Drawings for Details) 

2" Cover 

6" 

C) 

I 
~ 

"' ~ 

" u 

" Cl: 

REINFORCING STEEL BENDING DIAGRAMS - DRAINAGE 

BILL OF REINFORCING STEEL Vories 

MARK SIZE LENGTH 

S2 5 VARIES 

U2 6 VARIES 

U3 5 

5'-8" 

BAR 5U3 

' 
6" 

I 

[..___I _____.I I 3 
BAR 5S2 

Vories 

BAR 6U2 

en 
I 

REINFORCING STEEL NOTES' 
1. All bar dimensions in the bending diagrams are out to out. 
2. All reinforcing steel at open joints will have a 2 11 minimum cover. 
3. See Sheet Nos. 5 thru 15 of 19 for Bars 5A, 582 and 6Ul (or 5U1J. 
4. The Contractor may use Welded W1ie Reinforcement when approved by the 

Engineer. Welded Wire Reinforcement wil! conform to ASTM A 497. 

NOTES' 

1. Spacing shown is along the Gutter Line. Spacing shown is for C.I.P. 
Junction Slab. For C.I.P. Raised Sidewalks or Sidewalks, match bar 
spacing and size shown in Typical Sections (i.e., 11 "' Bars 5U2 and 
5S2 @ 6" spacing for Raised Sidewalks). 

2. Dimensions shown are for junction slabs. The 3'-612" dimension 
must be a minimum of 1'-0" for raised sidewalks. 

3. Actual location & width vary depending on type of Retaining Wall used. 
4. See Index No. 420 and 425 for Bors 5V and 5S. 
5. 111 Continuous Neoprene Strip (Top) & Expanded Polystyrene shown 

hatched <12" Each Side). 
6. Locate ![_ Barrier Wall Inlet a minimum of 10'-0" away from 

![_ Expansion Joints in Junctions Slab, Raised Sidewalk or Sidewalk, 
C.I.P. Coping and Traffic Roiling or Concrete Parapet. 

7. Work this Sheet with the following as appropriate: 
Sheet Nos. 5 thru 10 of 19 - Precast or C.I.P. Coping with C.I.P. 

Junction Slob Details 
Sheet Nos. 11, 12 and 13 of 19 - Precast or C.I.P. Coping with C.I.P. 

Raised Sidewalk Details 
Sheet Nos. 14 and 15 of 19 - Precost Coping/Parapet or C.I.P. Coping 

with C.I.P. Sidewalk Details 
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NOTES 

SPECIF I CA TIONSc 
1. Genera! Specifications: 

The Florida Deportment of Transportation "Standard Specifications for 
Road and Bridge Construction", Current Edition and Supplements as 
Amended. 

2. Design Specifications: 
a. Florida Deportment of Transportation (FDOTJ 11Structures Design 

Guidelines", Current Edition. 
b. American Association of State Highway and Transportation Officials 

<AASHTOJ 11LRFD Bridge Design Specifications 11
, Current Edition. 

c. AASHTO-AGC-ARTBA Task Force 27 {Ground Modification Techniques), 
11Insitu Soi/Improvement Techniques 11

, January 1990. 

DESIGN CRITERik 
1. Design is based on the assumption that the material contained within the 

reinforced soil volume, methods of construction and quality of prefabricated 
materials are in accordance with Specification Section 548. 

2. It is the responsibility of the Engineer to determine that the factored 
bearing pressure shown for the wo!!does not exceed the factored 
bearing resistance of the foundation for that specific wall location. 

3. The Wall Company is responsible for internal stability of the wolf. External 
stability design, including foundation and slope stability, is the responsibility 
of the Engineer. 

SOIL PARAMETERS' 
1. See wall control drawings for soi! characteristics of foundation material 

to be used in the design of the wall system. The Contractor must provide 
soil design parameters for backfill material based on the actual soi! 
characteristics utilized at the site. Provide the values of unit weight, 
cohesion and internal friction angle in the Shop Drawings. 

MA TERIALSc 
1. Provide soi! reinforcement in accordance with Specification Section 548. 
2. For additional material notes, see Woll Company General Notes. 

CONSTRUCTJON.-
1. Walls must be constructed in accordance with Specification Section 548 and 

the Wal! Company 1s instructions. 
2. For location and alignment of retaining wolfs, see Wal/Control Drawings. 
3. If present, consider in design and analysis and locate manholes and drop 

inlets as shown on wall elevations. 
4. Refer to Plan and Elevation sheets of individual walls for minimum 

reinforcement strip/mesh length, factored bearing resistances, minimum 
wolf embedment and anticipated long term and differential settlements. 

5. It is the Contractor's responsibility to determine the location of any 
guardrail posts behind retaining wall panels. Prior to placement of the 
top layer of soil reinforcement, individual reinforcing strips/mesh may be 
skewed horizontally (}5"' maximum) to ovoid the post locations if 
authorized by the Engineer. No cutting of soi! reinforcement is allowed 
unless shown on shop drawings and approved by the Engineer. Any 
damage done to the soil reinforcement due to installation of the guardrail 
must be repaired by the Contractor at the Contractor's expense. All repair 
methods must be approved by the Engineer. 

6. If existing or future structures, pipes, foundations or guardrail posts within 
the reinforced soil volume interfere with the normal placement of soil 
reinforcement and specific directions have not been provided on the 
plans, the Contractor must notify the Engineer to determine what course 
of action should be taken. 

7. The Contractor is responsible for gradually deflecting upper !ayer(s) of 
soil reinforcement downward (}5"' maximum from horizonto!J to avoid 
cutting soi! reinforcement and conflicts with paving and sub grade 
preparation. The Contractor's attention is directed especially to 
situations where roadway super elevation and/or soil mixing are 
anticipated. 

CONSTRUCTION (CONT.Jc 
8. Piles within the soil volume must be driven prior to construction of the 

retaining wall. The portion of the pile within the soil wall volume must 
be wrapped with polyethylene sheeting in accordance with Specification 
Section 459. Drive piles located within soil volume prior to construction 
of the retaining wall, unless a method to protect the structure, acceptable 
to both the Engineer and Wal/Company, is proposed and approved in 
writing. 

9. A structural extension of the connection of the retaining wolf panel to 
soi! reinforcement must be used whenever necessary to avoid cutting 
or excessive skewing (greater than 15"' J of the soil reinforcement around 
obstructions (i.e., piles, pipes, etc.). 

QUALIFIED PRODUCTS LIST 

1. Manufacturers seeking approval of proprietary retaining wall systems 
for inclusion on the Qualified Products List as pre-approved wall system 
suppliers must submit a OPL Product Evaluation Application along with 
design documentation, vendor drawings, wall system construction manual 
and other information as required in the Retaining Woll System QPL 
Acceptance Criteria showing the proprietary wall system is designed 
to meet all specified requirements. Project specific Shop Drawings ore 
required for QPL approved wall systems (see Shop Drawing 
Requirements be!owJ. 

SHOP DRAWING REQUIREMENTS 

The successful bidder must submit the final design of the wall for review as 
Shop Drawings. Details and Design Criteria shown on the Shop Drawings 
must not deviate from those shown on the approved QPL Vendor Drawings. 
the Shop Drawings must include detailed design computations and all details, 
dimensions and quantities necessary to construct the wall. The design and 
fully detailed plans must be prepared as required by FOOT Specification Section 
548 and must include, but not be limited to, presentation of required information 
as follows: 

1. Provide an elevation view of the wall indicating: 
a. Elevations/Stations at the top and bottom of wall, for Begin/End 

Retaining Wall, all breaks in vertical alignment, all whole stations 
and every 25 foot station increments. 

b. Length, size and designation of soil reinforcement in elevation view. 
c. Location of the proposed final ground line. 

2. Provide a plan view detailing the horizontal alignment and offsets from 
the horizontal control line(s) to the exterior face of the wall. 

3. Show in pion and elevation al! utilities, drainage structures, drainage 
pipes, etc. that affect the wall(s). Locate in the plan view al/piles within 
the reinforced earth volume, as shown on Foundation Layout Drawings. 

4. Provide genera/notes and design parameters on the Shop Drawings. 
Include design soil characteristics and all other pertinent notes required 
for construction of the wolfs. Provide the factored bearing resistance 
and factored bearing pressure for each wall height increment. 

5. Show the limits of the reinforced soil volume. 
6. Show complete details for construction of wall around obstructions. 

Show details for placement of soi/reinforcement at acute corners. 
7. Show complete details addressing conflicts between soil reinforcement 

and embedments in the reinforced soil volume. 
8. Show complete details where walls of different types intersect/influence 

one another. 
9. Provide fully detailed design calculations for each wall height increment 

detailed in the Shop Drawings. Submit Shop Drawings and design 
calculations signed and sealed by a Professional Engineer registered 
in the State of Florido. 

Wire Facing 
or Basket----i 

4 "-0" Min. 

Top of Woll 
Secondary Reinforcement 
as required 

I 

I 

Primary Reinforcement 

~ Rein forced 
Fill ---.,, 

Wrap 

Limits of 
Soil Volume 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

,'-~~~__!~""'==o====-~~~~-__ , 
~111 1"-0 11 Min. 

~Foundation Soil~ 
Soil Reinforcement Length 

TYPICAL RETAINING WALL SECTION 
(Showing Limits of the Reinforced Soil Volume) 

2'-0" Min. 
Vories (See Index No. 414 
and Wall Control Drawings) 

r::--Dropoff 

Type K Temporary 
Traffic Roiling 
(See Index No. 414 
for Details) 

/ 45° 

Front Face of 
Temporary 
Retaining Wall -----; 
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L Length 

"' GOLF COURSE DR Q 

" Cl EAST 
Cl ~ 

11 
~ 2JXL 1I587L 21/.L 

1,1 14.57L 35.57L 35.57L 14.57L 
C) 

I 
c... 

TYPICAL ELEVATION 

(For Notes And Dimensions Not Shown, See Plans J 

Note: If the sign panels are deeper than 12 1
, 

Sign Face 

a Horizontal Panel Splice is allowed at an 
interior Z bar support, shop drawings shall 
be required. Minimum pane! section width 
=2 1-6 1

'. 

r If. Pone! Splice 

Sign Panels Butt 

Aluminum 
Backing Strip 
0.125 11 Thick 

Together 

Pairs Of »i 11 (/J Aluminum Flat Head 
Machine Screws With Nuts And 
Lock Washers Spaced At 1'-0 11 

Centers Maximum 

Backing Strip 

I ~ 

[ Panel Splice 

BACKING STRIP DETAIL 

See Tables For Size 
And Number Of Wind 
Beams 

-------- -----

" c 
~ 0 See Backing "' t 

Strip De toils ~ 
c 0 

2" 0 "° Le 0 

. . . . ~ Di~ 
-------- ----- .s 

u 0 

111 u s 
C}c.. 

111 C3 o 
II " 0 '""° ,1 Lu h 

Two Posts 
-------- - -----

Three Posts 

Clci 

"'-~c:i 
a~~":. 

~ ~~~ 
~ I I C'1 
I ~~I 
l!] EE (fJ 

Ec::itiE 
tJ IJJ IJJ tJ 
Qj ..Q '.:>- (]) 

..() b -0 -0 

a .soa 
~ ~~~ 

" Cl ~ s:;: 
s -c:: () ·~ 

I--. f-.--li_Li_ 

See Detail To Right 
'i! Type W1ild Beam 1 

1/4 11 !/J Aluminum Flot Head 
Machine Screws With Nuts 
And Lock Washers, Bolts Sha!! 
Be Spaced © 12 11 Centers 
Maximum. 

See Table For Size And 
Number Of i!ee Type 
Wind Beams 

Ii_ Past Hinge © 

/Bottom Of Sign 

--c~- ±I 

Sign Pane! 
0.125" Thick 
Aluminum 

I 
Bolt Zees-To Post With 

Aluminum 
Sign Panels 
Ya 11 Thick 

For Post Sizes, 
See Plans 

Mass Of Post Above Base 
Plate And Below Hinge 
Should Not Exceed 600 

For Support Hinge 
See DETAIL B on 
Sheet 3 of 3. 

Ya" (jJ Golvinized Steel Bolts 
With Nuts & Lock Washers. 
Bolt With 2 Bolts @ Each 
Post: Gage Same As That 
For Fuse Plate. 

NUMBER OF 
No. 

PARTIAL REAR ELEVATION 

Note: It sholfbe the contractors responsibility to determine 
the length of the column supports in the field prior 
to fabrication. 

WINO BEAMS FOR GIVEN DEPTH & WINO 

No. W1fid Beams Max. Depth Wind Beams Max. Depth 

110 2 7'-0" 150 2 6'-0" 
110 3 12 1-0" 150 3 10'-4" 
110 4 16'-4" 150 4 14'-0" 
110 5 20 1-8 11 150 5 17'-8" 
130 2 6'-8" 
130 3 11'-4" 
130 4 15 1-4 11 

130 5 19'-0" 

SIZE OF WINO BEAMS 

Length Of Sign (FeetJ 
Size Of ZeeJ: 

2 Posts 3 Posts 
i' 1.75 x 1.75 x 1.08 0 - 11 1-0 11 0 - 17'-4" 
i' 3 x 2.69 x 2.33 11'-1"-19'-0" 17 1-5 11-29 1-6 11 

i' 3 x 2.69 x 3.38 19'-1"- 20 1-8 11 29'-7"-31'-6" 

:tNote: i!ees Are Aluminum - No Steel Equivalent Available 
Designation Gives (Member Depth) x (Flange= Width) x Ob/ft) 

SIDE VIEW Z TYPE WIND BEAM 

DESIGN WIND SPEEDS BY COUNTY 

110 mph 
Alachua, Baker, Bradford, Clay, Columbia, Gadsden, Gilchrist, 
Hamilton, Hardee, Jackson, Jefferson, Lafayette, Lake, Leon, 
Madison, Marion, Polk, Putnam, Sumter, Suwannee, and Union 
Counties. 

130 mph 
Bay, Brevard, Calhoun, Charlotte, Citrus, DeSoto, Oixie, Duval, 
Flagler, Franklin, Glades, Gulf, Hendry, Hernando, Highlands, 
Hillsborough, Holmes, Lee, Levy, Liberty, Manatee, Nassau, 
Okaloosa, Okeechobee, Orange, Osceola, Pasco, Pinellas, 
Sarasota, Seminole, St. Johns, Taylor, Volusia, Wakulla, 
Walton, and Washington Counties. 

150 mph 
Broward, Collier, Escambia, Indian River, Martin, Miami-Dade, 
Monroe, Palm Beach, Santa Rosa, and St.Lucie Counties. 

HIGH STRENGTH BOLTS (A-325! 
MINIMUM RESIDUAL TENSION 
BOLT SIZE TENSION Ob! 

% '-----19,200 
74 '-----28,400 
Y8 '-----39,250 
1"-----51,500 

lYs"-----56,450 
1Y4"-----71,700 

2008 FOOT Design Standards Last 
Revision Sheet No. 

01/01/07 1 of 3 

MULTI-COLUMN GROUND SIGN Index No. 

11200 



DESIGN SPECIFICATION 

ALUMINUM MATERIALS 

STRUCTURAL STEEL 

ALUMINUM 80L TS, NUTS, 
& LOCKWASHERS 

STEEL 80L TS, NUTS, 
& WASHERS 

ALTERNATE MATERIAL 

TOLERANCES 

GALVANIZING 

BASE CONNECTION 

FUSE PLATES 

SIGN FACE 

SHOP DRAWINGS 

FABRICATOR NOTE 

FOUNDATION 

GENERAL NOTES 

Design according to FOOT Structures Manual (current edition}. 
Standard Specification for Structural Supports for Highway Signs, Luminaries and Traffic Signals, AASHTO 2001. 
For welding refer to the latest editions of the AWS Structural Welding Codes for Steel and Aluminum, the AASHTO 
Standard Specifications for Welding Structural Steel Highway Bridges. 

Al/aluminum materials shall meet the requirements of the Aluminum Association's Alloy 6061-TB and also the following 
ASTM specifications: Sheets and plates, 8209; extruded tube, bars, rods & shapes, 8221; and standard structural shapes, 
8308. Sheets are to be degreased, etched, neutralized and treated with Alodine 1200, Iridite 14-2, Bonderite 721, or 
equal. No stenciling permitted on sheets. Aluminum welding rods shall meet the requirements of Aluminum Association 
Alloy No. 5556 filler wire. 

All structural steel shall meet the requirements of ASTM A36. 

Aluminum bolts shall meet the requirements of Aluminum Association Alloy 2024-T4 (ASTM F468J. The bolts shall have 
an anodic coating at feast 0.0002" thick and be Chromate sealed. Lock washers shall meet the requirements of Aluminum 
Association Alloy 7075-T6 (ASTM 8221). Nuts shall meet the requirements of Aluminum Association Alloy 6061-T6 or 
6262-T9 IASTM F467!. 

All steel bolts, nuts and washers shall meet the requirements of ASTM A325. 

Material meeting the requirements of ASTM 8209 or Aluminum Association Alloys 5154-H38 or 5052-H38 may be used 
for sheet and plate. Material meeting the requirements of Aluminum Association Alloy 6351-T5 and ASTM 8221 may be 
used for extruded bars, rods, shapes and tubes. 

All above materials shall be in accordance with the governing ASTM specifications. 

All steel shapes, angles, tees, plates, bolts, nuts and washers shall be galvanized in accordance with Standard Specifications 
962-7. 

High strength bolts L2 in the base connection shall be tightened only to the torque shown in the table on sheets 3 of 3. 
Overtightened base connections will not be accepted. 

All holes in fuse plates shall be dn11ed. All plate cuts shall, preferably, be saw cuts; however, flame cutting will be permitted 
provided a/ledges are ground. Meta/projecting beyond the plane of the plate face will not be tolerated. 

All sign face corners shall be rounded. See Sign Layout Sheet. 

When ground sign supports are fabricated in accordance with these plans no shop drawings are requi'red. Shop drawings 
will be required for approval when the column length exceeds the length shown in the plans by more than 2'-0". However, 
shop drawings for sign panels, messages, lettering and quantities shall be submitted to the Engineer of Record for approval. 

All bolts shall be high strength bolts. All bolts, except L2 bolts and zee to post bolts, shall be tightened in the 
shop following a method approved by the engineer. Tightening shall be to such a degree so as to attain in each bolt the 
residual tension specified in the tabulation on sheet 1 of 3. 

Contractor may use precast foundations in pre-drilled holes a m1n1mum of 12" larger than the foundation indicated on 
the plans in either wet or dry conditions. The holes shall be clean and without loose material. Temporary casing shat/be 
required if the soil is unstable. The holes shall be filled with flowable f#I after the precast foundation is in place. The cost 
of ffowabfe fill, installing and removal of casing shall be included in the unit price of Sign Multi-Post. 
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w 

Grind 

See Bolt Keeper 
Washer Detail 

H. S. Bolt With Hex Head, 
Hex Nut & 3 Washers With 
Each Bolt. See Table For Bolt 
Diameter And Torque. See 
Bolting Procedure. 

Remove All 
Galvanizing 
Runs Or 
Beads In 
Washer Area 

Top Of Foundation 
See Detail Below 

Hole Size=rJJ Of Bolt Plus YJG 11 

Direction of Traffic 
~~~ 

1-r~~~~~~~~ s Depth Of 
Section 

See Bose f. Detail (0.0149 11 Thick Aluminum 6061-T6 

SECTION AA 

Sign 
----Column 

See Stiffener 
Detail 

Bo!t=L2 

See Bolt Keeper 
1-'=P- Washer Detail 

BOLT KEEPER WASHER 

f. Thickness= t2 
w 

II 

~.~ 
Gnnd A 

See Base f Detail yz11 
~~~~~~ Bolt~L2 r1 

Stub ___ _.., 
Column II 

SIGN COLUMN & STUB COLUMN ELEVATION 

BASE CONNECTION 

~ and 2 - 0.0329 11 ~ 
Provide 2 - 0.0149 11 

~ -i Shims Per Post 

L 

Thick 
Thick 

B Depth of B 
I Section I I 

0.0149" Thick A!um1iwm (6061 -T6! Stnps 

ALTERNATE BOLT KEEPER WASHER 
SHIM DETAIL 

Hole 

A/2 

_J 
: I 

b f 

A 

BASE PLATE 

Fuse Plate 

f. Thickness =ti 

Separate Beams 
Required 

Washer 

SID£ VIEW 
OPTIONAL HINGE 

n ~I 
f Thickness= t3 

C Column Hinge 

s s s 

HINGE PLATE FUSE PLATE 
(Match Past Flange Thickness) 

Column 

Hinge Plate 

Cut Flange And Web, Post Shall Be 
Sow Cut After Galvanizing And The 
Cut Surface Treated With A 
Galvanizing Compound Code G-C 

Fuse Plate 

Flange Holes For Fuse And Hinge Plates 
Shall Be Drilled Or Sub-Punched and 
Reamed. H.S. Bolts (See Table For Size), 
For Bolt Tension See Sheet 1 Of 3. 
Flat Washers (Typ.) 

Direction of Traffic 
SID£ VIEW 

Fillet De th + Yi6 11 

Not Cut 

Column 

STIFFENER PLATE 

/See Fabricator Note On Sheet 2 of 3! TYPICAL HINGE 
FUSE & HINGE PLATES 

Finished Grade DETAIL B 

See Bolt Keeper 
Washer Detail FOUNDATION DATA 

Dia. Depth Stub Reinf. 
Lenath Bars v Stub Column 

2 1-0 11 5'-6" 2' 4" JO #6 
2 1-0 11 7'-6" 2'-10 11 10-#6 
2 1-4 11 8'-6" 3'-4" 8-#8 
2'-4" 10'-3" 4'-0" 8-#8 

-"' -0 
D 
f-

" 2 1-8 11 11'-3" 4'-8" 10-#8 

" -"' U) 
-0 3 11 Clear 
D 

"' 
f-

(), 
" 

Stub Column 

c lli 

" ~ --" #4 Bars @ 12" centers ;/< 
c 

E 2 
E lli 

~ E 
0 .~ co a 

-0 
.2 
U) 

~~~~---~FM---- Bars V (See Table 
For Size & Number) 

;,_r:- #4 Bars @ 12 11 centers :t 

Class I (Special) Concrete 

SHIM 

L M 

1% I "/16 .. 
174" 171611 

211 1715 II 

2%11 11{6" 
2%11 13,c" 

BAS£ CONNECTION DATA FUS£ ( HING£ J PLAT£ DATA 

Section J< A 8 c D 
/iolt ::.1ze!L2 J 

R b f s ti t2 
Bolt £ p DJ d t3 w &/ . ~If.. w Size n r s 

w 6x12 474" 2" 5!/e" 2" %" rP 345 % !Ya .• 2!/," 11[6 11 Y2 Y2 !/; % 4114" 3" 1y;6 II !Ya" 211 !1{5" ]" 114 II 1716 II 

w 8x18 574" 2:;{611 6!/;" 21{5 11 

74 !/J 550 Jf5 II 1!/211 274" !%" yz11 % !/; Ya II 5yz11 374" 17f6 II !!/," 2!/211 !%" 1 %6' %" lYJ5 .. 

w 10x22 6!/e" 2% 11 8" 2Ya 11 Ye !/J 640 Yz 1716" 3" !%" !/," 74" 7f5'' ]" 6%" 4'i{6'1 JYJ6 .. 174" 2Ya 11 174" JYz" 'U" 11{6 .. 

w 10x33 8" 274 11 8" 274 11 
!Ya" !/J 780 % 211 4" J J{6 .. Yz 74 !){6 .. !Ya .. 7Ye • 5715·111{6 .. 2114 11 33/o" 2" !Ye" yz11 17[6 II 

w 12x40 8" 3" 8" 3" !Ya .. rP 780 5/o .. 2" 4" J'Jj6. I/," 74 !){6 .. !!/; .. 8%" 574" JS/, .... 2114 11 3Vo" 2¥c' 211 I/," l 1YJ6 .. 

* Designations Give (Nominal Depth) x (!b/ftJ 

PROCEDURE FOR ASSEMBLY OF BASE CONNECTION 

1. Assemble post to stub with bolts and with one flat washer on each end bolt between plates. 
2. Shim as required to plumb post (see shim detai!J. 
3. Tighten all bolts the maximum possible with 11-0 11 to 11-3 11 wrench to bed washers 

and shims and to clean bolt threads then loosen each bolt in turn and retighten in a 
systematic order to the prescribed torque (see table) . 

4. Burr threads at junction with nut using a center punch to prevent nut loosening. 
5. Sections shown are for installation on right shoulder. For left shoulder plate slot bevels 

are opposite hand from that shown. 

2008 FOOT Design Standards 

STEEL POST, BASE, 
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FOUNDATION DETAIL 

NOTE; Al/Reinforcing To Be Grade 60. 

:k At the Option of the Contractor, 010 Spiral Wire © 6 11 Pitch, 
Three Flat Turns Top and One Flat Turn Bottom may 

MULTI-COLUMN GROUND SIGN 
01/01/07 3 of3 
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Z3x2.69x2.33 Alum w· dB 
See Table For Num 

In 

ber 
eoms\ 

Number & L ocotion Of Panel 
Splices To Be Determined By 
The Sign Face Supplier. See 
Oetoi/Of Sign Face Splice. ~ 

!uminum I6x4.69 or Z4x3.13x3.58 A 
Hangers See Table For Num ber 

2" ITyp.! 
NOT£• 

eeper If the Sign Panels are d 
than 12'-0", a horizontal 
splice is a/lo wed at an in 
support, shop drawings s 
required. Minimum panel 
width = 2 1-6 11

• 

panel 
terior 2 
hail be 
section 

Sign Face Ya 11 Thick 
_/ 

/ \ ~L \f \ 

T ~ 

:1 :1 

\ 
' .. 

I I a· ~ 

:1 :1 
s E 1--.. 0 

I r .. ' 
I " 

:1 :1 
2; IJj en 
4- .2:: D 

I c c I tJ> Lt.. .s 
:1 :1 ·§ ~-~ 
I .. I 0 0 0 

QC.~ 
:1 :1 ~ IJJ- ~ 
I .. I tJ IJj -~ 

:1 :1 
0 c c 
""-" G 

I 
.. 

I CJ 1-- :i: 

:1 :1 

I .. I 

v ii .. / 

Equal Spacing For Two, Three, 
Four Or Five Vertical Hangers:/< 

\ Length L / 
~ ·l___-/ Two Hangers ~ 21/. L 

Three Hangers= 14.5/ L 
Four Hangers ~ 10. 7/ L 
Five Hangers ~ 8.5/ L 

. 

J:Note: Spacing of vertical hangers may be varied slightly or as necessary 
to clear the truss struts and diagonals at panel points. 

TYPICAL SIGN FACE ELEVATION FOR OVERHEAD TRUSS 

Sign Face Together 

I . . 
Backing Stnp 
Ya 11 Thick 

SECTION C-C 

f Panel Splice 

Pairs Of Y4" (/J Aluminum 
Flat Head Machine 
Screws Spaced At 
12 11 Centers Maximum 

Sign Face 
Ya 11 Thick 

See Detail A 

Number Of Z3x2.69x2.33 
Horiz. Wi'nd Beams For 

~ Sign Depth And Wind 

' Cl Cl ' 

"':"':CJ 
a~~"': 
"': "i-' • I.I) 
....... "-<Cl . 
C'\J II '""-< ct\ 

Cl II Ctl II II 

cS 
Ct) E Ct) Ct) 

EDEE 
0. tJIJJDtJ 
~ l]JCc.l IJj IJj 

Cl cnocnct:i 

Wind 
M.P.H . No. Beams Max. Depth 

150 2 5' O" 
150 3 8' 6" 
150 4 11'-6" 

150 5 14'-0" 

o.soo 
.s~~~ 

! ~ ~ IJj 

s l () .::::: 
11--..i---lt..lt.. I 

130 2 5' 3" 
130 3 8'-10" 

130 4 12'-0" 

130 5 15'-0" 
~ 

110 2 5' 6" 
110 3 9'-6" 

110 4 12'-9" 

110 5 16 1-0 11 

6"± Vories, 6 1 

maximum Cantilever 

If Top Truss 

03 
~ 
c 

" 
0 

::; ('.;:) 
-C 
(.J 

~ 2'. G 
± 0 

.2 '" "'~ .'! 0 
[lJ c 

" I 
-C ~ 
~ ~ 

::i 0 0 
s 

"' """' 0 ~ 

<£ Bottom Truss Chord 0 0 
-'" 

(LIGHTING NOT SHOWN J 

BACKING STRIP DETAIL TYPICAL DETAIL OF SIGN & TRUSS CONNECTION 

GENERAL NOTES 
(J ) For "General Notes" covering Material Specifications see Index 11200. 
(2) Design based on 32 ft. maximum height to centroid of sign panel. 

Number Of I6x4.69 -or Z4x3.13x3.58 
Vertical Hanger Beams For Sign Length 

2 Hangers 3 Hangers 4 Hangers 5 Hangers 

Sign Length Sign Length Sign Length Sign Length 

0 to 
0 to 
0 to 

0 to 

0 to 

0 to 
0 to 

0 to 

0 to 

0 to 
0 to 

0 to 

15' O" 15' !" to 30' O" 30' 1" to 45' O" 
15' O" 15' !" to 30' O" 30' !" to 45' O" 
13'-0" 13'-1" to 18'-3" 18 1-4 11 to 24'-9 11 24'-10 11 to 

13'-0" 13'-1" to 18'-3" 18'-4" to 24'-9" 24'-10" to 

15' O" 

15'-0" 
15'-0" 

11'-7" 

15' O" 

15 1-0 11 

15'-0" 

14'-3" 

15' !" to 30' O" 30' 1" to 45' O" 
15 1-1 11 to 22 1-3 11 22'-4 11 to 30'-0" 

15'-1 11 to 22 1-3 11 22 1-4 11 to 30'-0" 

11'-8" to 16'-4" 16'-5" to 22'-2 11 

15' 1" to 30' O" 30' !" to 45' O" 
15 1-1 11 to 27'-3" 27 1-4 11 to 37 1-0 11 

15'-1" to 27 1-3 11 27'-4 11 to 37'-0" 

14 '-4" to 20'-0" 20'-1" to 27'-0" 

f/4 11 (jJ Alum. Flat Head Machine 
Screws With Nuts And Lock 
Washers. Screws Sha!! Be 
Spaced at 12" Centers 
Maximum 

30'-1" 

30'-1" 
22'-3 11 

37'-1" 

37'-1" 
27'-1" 

Z3x2.69x2.33 
Aluminum 
Wind Beam 

Sign Face Ya 11 Thick 

to 

to 
to 

to 

to 
to 

Bolt Wind Beam To Vertical 
Hanger With % 11 (/J Aluminum 
Hex Head Bolt With Nut & 
Lock Washer 

I6x4.69 or 
Z4x3.13x3.58 
Alum. Hanger 

( SHOWING A TTACHM£NT OF SIGN F AC£ 
PANEL TO VERTICAL HANGER SUPPORTS, 
VERTICAL I SHAPE HANGER AS SHOWN, 
Z SHAPE OPTIONAL! 

DETAIL A 

31 '-4" 

31 '-4" 

38'-0" 

38'-0" 
28'-0" 

45'-0" 

45'-0" 
34'-3" 

DETAILS OF SIGN FACE & TRUSS CONNECTION 
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/ / / / 

Back Rake Top of Pipe 'G' before 
Truss installation by using Leveling 
Nuts at Bose Plate. 

:- -~~ --/~ft/-~--~~ --/~ 
I / I / I I / I / I Bock Truss Chord 
IC:.. __ L __ _y _IC:.. __ L __ _J 

I 

I 

Fino/Upright Position~ Initial Upright Position 

Upright-Truss Connection 

Splice Connection 

Top Truss Chord 

-~---([:__ Truss & 
Back Truss Chord 

Bottom Truss Chord 

CAMBER DIAGRAM Truss Web Angles (Typ.J 

CANTILEVER SIGN STRUCTURE NOTES 

JJ Design according to FOOT Structures Manual. Alternate Designs are not allowed. 
2J Submit shop drawings for all work. Include: 

a. Field verification of all upright heights. 
b. Foundation elevations necessary to insure minimum vertical clearances as per traffic plans. 
c. Anchor bolt orientation with respect to centerline of truss and the direction of traffic. 
d.Show chord splices a minimum distance of 2 truss pone/ lengths apart. 1150 11 Pone! from upright is the closet panel in which 

a chord splice may be used. See plans for Cantilever Sign Structure Dato Tobie. Upright splices are not allowed. 
3J Shop Fabrication, Assembly, Handling and Shipping: 

a. Do not begin fabrication before receiving shop drawing approval. 
b. Welding: Conform to American Welding Society Structural Welding Code (Stee/J ANSI/AWS DJ. 1 (current edition). 
c. Shop assemble the entire structure after galvanizing and prior to shipment. 
d. If necessary, disassemble and secure components for shipment. 

4) Sign Structure Materials: 
a. Upright and Chords (Steel Pipe): AP! -5L-X42 (42 ksiyie!dJ or ASTM A500, Grade 8. 
b. Steel Angles: ASTM A 709, Grade 36. 
c. Steel Plates: ASTM A 709, Grade 36. 
d. Weld Metal• £70XX. 
e. Bolts: ASTM A307 or ASTM A325 Type 1, (snug tightJ with single, self-locking nuts or regular nuts with a galvanized, locking TRW 11Palnut. 1 

f. Anchor Bolts: ASTM F1554, Grade 55 with ASTM A563 Grode A heavy-hex double nuts. 
g. Install all nuts per manufacturer's instructions. 
h. Bolt hole diameters: equal to the bolt diameter plus YJG"· 
i. Anchor bolt hole diameters: equal to the bolt diameter plus !12" 

5J Galvanization; Nuts, bolts and washers: ASTM F2329. Other steel items: ASTM A123 
6J Sign Pane/s: Aluminum. See Elevation drawing for sizes and locations. 
7J Foundation Materials: 

a. Reinforcing Steel: ASTM A615, Grade 60. 
b. Concrete: Closs JV, minimum 5.5 ksi compressive strength at 28-days for a!! environmental classifications. 
c. Grout: Minimum 5.0 ksi compressive strength at 28-doys. Conform to Specification Section 934 using procedures outlined in Section 649-6. 

BJ Construct the Sign Structure foundation in accordance with FOOT Specification Section 455. 
9) If a grout pad is not installed, place wire cloth screen vertically between the base plate and top of foundation, wrap horizontally around 

the base plate with a 3 11 min. lap. Use standard grade, plain weave, 2x2 mesh, galvanized steel wire-cloth with 0.063 11 dia. wire. 
Attach the screen to the base plate with stainless steel self-tapping 1/4" screws with stainless steel washers spaced at 9" centers. 

JOJ Prior to erection, record the as-built anchor locations and provide to the Engineer. 
11) After placement of the upright and prior to installation of the truss, adjust the leveling nuts beneath the base plate to achieve 

the back rake shown on the Comber Diagram. 
12) Place backfill above the footing prior to installation of the sign panels. Do not remove or reduce in height without prior approval of the Engineer. 
13) Install sign panels as shown on the Elevation drawing. 
14) Payment: All costs associated with the Sign Structure, Sign Panels, Foundation and all incidental items will be paid for under the Sign Structure pay item. 

'F' Upright Pipe-z__-1 

Base Plate Connection 

Footing and 
Pedestal 

ISOMETRIC VIEW 

Top of Grout 
Pod and Bottom 
of Plate 

J:NOTE: Contractor shall verify these Dimensions 
prior to Fabrication of Upright. 

NOTE: See Plans for Cantilever Sign Structure Doto Tobie. 
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6" 
3" Cover 

co 
(Typ.! 

E 
Q .2 a 

h 0 
OJ 

a 
I . a 

~ 
~ . I 

"" ~ "" ' ~ 0 
OJ ' 0 

~ 
OJ 

~ 

c #5 
0 
c 
0 

(.) 

"1 

c 
~ 

' 0 
(.) 

'i-

Ties 

#5 

~Directions of Trove! 
r7 

1FA 1 

'F J' Bars 12 l 1-0 11 Top 

'FG' Bars © 1'-0" Bottom 

6" 

#5 Ties (closed ties) 

FA'-FO' 
2 

3" Cover 
(Typ.J 

6 sp.@ 4" 

Ties © FK' 

FOOTING PLAN 

1FA 1 

FA'-'FO' 
·rn· WIA.J 2 

I n n !Al 
II II 
II II 

~ II II 
II II 
II II 

u u 

VConstcuction Joint ollo 
Roughen to 1/4" minim 
Amplitude prior to po 

I 

wed. 
um 

ur. 

-

FOOTING ELEVATION ~ 

FB - FD r~:B~~;;;-0}2 -2 Lap 

-.--,---2---r;,,·~F"o"· "W"I"Ail. !"'111 2 I Splice r T YP. J 

2'-0" Min. 
Finished 

Grade 

I 

VIEW A-A 

::;:: 
a 
~ 

'!-

~ 
0 Q~ i::: 

~ "' 
"' co "' 

OJ 

~ 
""·' 
~ 

~ 

"' "' 

co 

' 

#5 Ties 0 
C-s-2'-2" Lap 

6" cover 
(Typ.J 

Anchor Bolts, (Typ.J 
See Section 8-8 

'BB' Equally Spaced 
Anchor Bolts 

1BD 1 Plates Equa!fy Spaced 
Between Anchor Bolts ----

1/4" Plate Wosher (Typ.J 

3" F'OO + 6" 

([_ Bolt Circle 

'BH' 

3" 

(Typ.J 

Center of 
Footing Pedestal 
and Upright 

'BG' 

PLAN VIEW 
DRILLED SHAFT 

Anchor Bolts (Typ J 
See Section B-B 

--
I a . 

I .S 
I 

'" :¢ I SFinishe I Grade I 

d 

I 
1FC 1 #9 Bors 

I 

.. 

s 
Provide Ya" (/J al/cotton 

ash cord as weep hole 
wick. Prior to grouting, 

ttach cord to interior a 
0 f the upright such that 
he end will extend beyond 
he grout. Locate in plan, 

t 
t 

~ 

G 
Cb 

F'OO + 12 11 

PLAN VIEW 
(Base Plate) 

Do Not Provide Returns 
on Fi!fet Welds Seal Weld 
completely around <Typ.J 

'BF' 
DETAIL 

'BJ' 

'BO' ft §- Grout See Detail C 
(') Pad 

~ 

midway between anchor bolts.---+-- f/4" ff!_ Wosher 
(Typ.! 41/i»' Sq. 6" 3" 

Leveling Nut 3" 3 11 

___s-Drilled 
Shaft 

Concrete Pedestal I[_ Anchor ~ 
Bolt 

FB'!J; 
'BA' iJJ Bolts 

' 

c 

ELEVATION 
DRILLED SHAFT 

<Alternate Foundation) 

Double 
Nuts 
(Typ.! 

SECTION 8-B 
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f£ Truss Chord 

SECTION D-D 

'SC' r/J Botts 'SB' Required 
(One Half Each Side of Splice) 

174" for 1" !/J Bolts 
1!/z" for Ye" !/J Bolts 
Ji/," for 74" !/J Bolts 

3!/z" for !" !/J Bolts 
3 11 for Ya" r/J Bolts 
2f/2" for 74 11 r/J Bolts 

'SA' 

([__ Splice 

Only 6 Bolts 
for clarity 

Maximum Gap Between 
Pipes is Ya 11 

SPLICE CONNECTION DETAIL 

[ Chord & 
Bottom of ff_---"~ 

See Upright Cap Detail 

([_ Upright Pipe~ ~Do Not Provide Returns On Fillet Welds 
/_ v '-Seal Weld completely around. (Typ.J l-s-[ Upright Pipe 

:£'J ~ ~ 
~,.........,__.,..., t--r=~~r-;----i 

I 

1.5 x 'O' 00 

I 

' 

~-----<_:: :: :: ± :: :: :: 
L-~----'l= = H =;= =H= = 

Bock Truss 
Chord 

II I II 
II II 
II I II 

" I " 

See Detail H (Typ.J 

Truss Web Angles 

~----'TE' IE 
Gusset Plates 

'O' 00 + 7" 
2 

odd number of bolts per row 
even number of bolts per row 

UPRIGHT-TRUSS CONNECTION DETAIL 
(Web Members from back Truss Chord omitted for clarity) 

Bottom Truss Chord 

1F 1 OD + 2 11 + (J.5 x 'D'ODJ 

2 £q Sp 111 

'TJ' 
~-+--+---H-~ IT yp. J 

~--+-'TD' Lp 

'TF' 
~~----t---t-7----<. (T yp.) 

Back Truss 
Chord 

![_ Truss GI' 
Chord -<(e=I ~=!===~~IOI-(_'[ 

' 

"* " " " ' 

~~:~ 

ITyp.! 

, 
1C 1 x Cos 30° I 'C 1 x Cos 30° 

2 2 

VIEW E-E 

74" ITyp.J 

'O' 00 + 7" 

--~'_T_C_' - 1 l x 3!/z" 

[ Upright Pipe 

I 
----

1 

~~__._- ~~---Truss Web 
([__ Chord & Gusset ff_ ~-~ [ Bolts--:-+-: 

1TC 1 Hex Head Bolts w/Self-L ocking Nuts Section F -F 
'TB' Hex Head Bolts w/Self-Locking Nuts Section G-G 
'TA' 0 Bolts Angles 

DETAIL H 

NOTC 
Abbreviation 
OD "" Outside Diameter 

2 £q. Sp. I I 

SECTION F -F, SECTION G-G SIMILAR 
(With Gusset Plate & Angles omitted for clarity) 
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12" 

See Plug Detail 

See Detail 0 

See Detail L 

See Plug Detail 

1N 1 
- 1 Pone! 

See Detail M 1D1 Bock Truss Chord 

Similar to De toil M 

'£'Truss Web Angles (Typ.J 
VIEW J-J 

18 1 Panel Len th 
(Typ.J 

VIEW K-K Similar 
(Out-of-Plane Members not shown for clarity) 

Span Length, comprised of 1N 1 Equal Panels 

·o· 
Truss 

Chords 

FRONT OF TRUSS ELEVATION 

Top truss Chord 
See Detail Q 

Chord Splices not shown 

Similar to De tail P 

See Detail P 

(Back Truss Chord and attached Angles not shown for clarity) 

Panel 
2 

'F'OO 

2 
+ 1" 

r-----i- ([_ Upright Pipe 

I 

I 

I 

See Detail N 

f> 
--------€---

·o· 

·o· 

------rt----

~ 
+ 1" 

2008 FOOT Design Standards 
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[ Chord (Typ.J 

'GB' " 0 Hex Head Bolts 
w/ Self-Locking Nuts <Typ.J 

6" 

DETAIL L 

6" 

'GA' If. 

DETAIL 0 

3Yz" for 111 (/J Bolts 
3" for /a" !/J Bolts 
2!/z" for 74" !fJ Bolts 
21/4 11 for % " rJJ Bolts 

114" for!"@ Bolts 
lf/2" for Ya" @ Bolts 
IV<i" for 14" @ Bolts 
1Ya" for % " @ Bolts 

'GB' 11 (jJ Hex Head Bolts 
w/ Self-Locking Nuts (Typ.J 

(£ Upright Pipe 

7f5" !/J Hole: Tack Weld Yz" Hex Nut 
(Chase Threads after Galvanizing)----~ 

SECTION R-R 

1;4" Plate (Cap) 

Yz" Hex Head Bolt 
w/ Rubber Washer (Top) --r 

UPRIGHT CAP DETAIL 

Truss Chord (Typ.J 

~'GA' If. 'GO' x 'GC' 

1£ 1 Truss Web Angles (Typ.J 

DETAIL M 

1£ 1 Truss Web Angles (Typ.J 

DETAIL P 

1;4 11 Plate (Cap) 

Ya" Thick Neoprene 
Gasket <Glued to Cop) 

SECTION S-S 

(Showing Cap plate on!yJ 

Do Not Provide Returns 
On Fillet Welds Seal Weld 
completely around (Typ.J 

'0'00 

2 

See Upright-Truss 
Connection Detail 

~ 'GA' If. 'GF' x 'GJ' 

DETAIL N 

'GA' If. 'GH' x 'GG' 

~-~-~----- -----

I 
I 

PLUG DETAIL 

DETAIL Q 

f/4" Bar 

See Upright-Truss 
Connection Detail 

Plate is skewed to 
plane of view 

NOTE' 
Abbreviation 
00 "" Outside Diameter 
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I[_ Truss 

I[ Left Upright Pipe 'H' 

Top of Grout and 
Bottom of Pf ate 

NOTE: See Plans for Span Sign Structure 
Data Table. 

Span (Even Number of Panels) Upright-Truss Connection 

I[_ Span (Odd Number of Panels) 

Top Truss Chord 

Splice Connection ---~ Back Truss Chord 

SPAN SIGN STRUCTURE NOTES 

Truss Web Angles (Typ.) 

ISOMETRIC VIEW 
::KNOT£: Contractor shall verify these Dimensions 

Prior to Fabrication of Uprights. 

1) Design according to FDOT Structures Manual. Alternate Designs are not allowed. 
2) Submit shop drawings for a(/ work. Include: 

a. Field verification of all upright heights. 
b. Foundation elevations necessary to insure minimum vertical clearances as per traffic plans. 
c. Anchor bolt orientation with respect to centerline of truss and the direction of traffic. 
d. The method to be used to provide the required parabolic camber. (See Camber Diagram) 

3) Shop Fabrication, Assembly, Handling and Shipping: 
a. Do not begin fabrication before receiving shop drawing approval. 

Bottom 
Truss Chord 

b. Welding: Conform to American Welding Society Structural Welding Code (Steel) ANSI/AWS DJ. 1 (current edition). 
c. Shop assemble the entire structure after galvanizing and prior to shipment. 
d. If necessary, disassemble and secure components for shipment. 

4) Sign Structure Materials: 
a. Upright and Chords (Steel Pipe): AP! -5L-X42 (42 ksiyield) or ASTM A500, Grade B. 
b. Steel Angles: ASTM A 709, Grade 36. 
c. Steel Plates: ASTM A 709, Grade 36. 
d. Weld Metal' £70XX. 

I[_ Right Upright Pipe 1J 1 

Base Plate Connection~ 

e. Bolts: ASTM A307 or ASTM A325 Type 1, (snug tight) with single, self-locking nuts or regular nuts with a galvanized, locking TRW 11Pa!nut. 1 

Alternate Splice Bolts: ASTM A325, Type I (slip critica/J. 
f. Anchor Bolts: ASTM F1554, Grade 55 with ASTM A563 Grade A heavy-hex double nuts. 
g. Install a!! nuts per manufacturer's instructions. 
h. Bolt hole diameters: equal to the bolt diameter plus 1116 
i. Anchor bolt hole diameters: equal to the bolt diameter plus !12". 

5) Galvanization; Nuts, bolts and washers: ASTM F2329. Other steel items: ASTM A123 
6) Sign Panels: Aluminum. See Elevation drawing for sizes and locations. 
7) Foundation Materials: 

a. Reinforcing Steef.· ASTM A615, Grade 60. 
b. Concrete: Class IV, minimum 5.5 ksi compressive strength at 28-days for all environmental classifications. 
c. Grout: Minimum 5.0 ks/compressive strength at 28-days. Conform to Specification Section 934 using procedures outlined in Section 649-6. 

8) Construct the Sign Structure foundation in accordance with FOOT Specification Section 455. 
9) If a grout pad is not installed, place wire cloth screen vertically between the base plate and top of foundation, wrap horizontally around 

the base pfate with a 3 11 min. lop. Use standard grade, plain weave, 2x2 mesh, go(vonized steel wire-cloth with 0.063 11 dia. wire. 
Attach the screen to the base plate with stainless steel self-tapping 1;4 11 screws with stainless steel washers spaced at 9" centers. 

JO) Prior to erection, record the as-built anchor locations and provide to the Engineer. 
11) Provide a parabolic camber with the maximum upward deflection as shown on the Camber Diagram. 
12) Locate Chord splices a minimum of 3 truss panel lengths apart. Chord splices may be either the Standard spfice or the Alternate splice 

but not both on this structure. Upright splices are not allowed. 
13) Install sign panels as shown on the Elevation drawing. 
14) Payment: Al/costs associated with the Sign Structure, Sign Panels, Foundation and all incidental items will be paid for under the Sign Structure pay item. 
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Center of Drilled Shaft 
and Upright 

For Right Upright 
'BD' Stiffner Plates 
Equally Spaced between 
Anchor Bolts --~ 

For Right Upright 
'CD' Stiffner Plates 
Equally Spaced between 
Anchor Bolts 

f/4 11 Plate Washer <Typ.J 

3" 

'BB' For Left Upright 
'CB' For Right Upright 
Anchor Bolts 
Equally Spaced 

([__ Bolt Circle 

---++--< ( T yp. ! 

~1BH1 For Left Upright 
~ 'CH' For Right Upright 

'H' or 'J' OD + 6 11 3 11 

'H 1 or 'J' OD + 12 11 

PLAN VIEW 

BASE PLATE 

CBG' Left Upright 
1CG 1 Right Upright 

See Upright Cap Detail 

1.5 x T'OO 

[ Upright Pipe 

-;i 
b'-1--B--'. Do Not Provide Returns On Fillet Welds 

{ Sea! Weld completely around (Typ.J 

.--"....,...,_,_+--. 1LF 1 For Left Upright 
1RF 1 For Right Upright 

2 Equal Rows 
of Bolts 

See Detail D 

1~------Top Truss Chord--------1__/ 

Truss Web Angles 

---n--<(Typ.! 

('LG' or 'RG' 

~----Bottom 
[u 

Truss Chord 'F' -----+~ 

-[-

See Detail D___, 

Upright Pipe 

~---t--.tT-'!T yp. ! 

t 1LH' For Left Upright 
1RH 1 For Right Upright 

'LC' Or 'RC' Plate (Typ.! 

Chord I/ /.:£Back Truss 
[ Trus•t· Chord 

. /Cl 
- -, 

'LE' For Left Upright 
'RE' For Right Upright 

IT yp. J• .,___µ_~ 

(LG'or 'RG' 
1LD 1 or 'RD 1 Plate --------!" 

[ Gusset Plates ~f-<-H_, 

5!;4 11 For An Odd Number Of Bolts Per Row 
3!/z 11 For An Even Number Of Bolts Per Row 

RIGHT UPRIGHT - TRUSS CONNECTION DETAIL 
(LEFT UPRIGHT -TRUSS CONNECTION SIMILAR) 

Web Members From Back Truss 
Chord Omitted For Clarity 

T' 00 + 7" I f:i" !Typ.! 

2 

'F' OD + (IH' or 'J 'J OD l + 10 11 for Truss Depths less than 7 1-0 11 

2 1'-2 11 for Truss Depths 7 1-0 11 or Greater 

VIEW 8-8 

Cope If 
(As Shown) 

1BF 1 Left Upright\ ~ 
'CF' Right Upright ~ 

T' 00 + 7" 

!Typ.! 

1BE 1 Left Upright 
'CE' Right Upright 

'BC' Left Upright 
'CC' Right Upright 

Provide Ya 11 (/J al/cotton sash 
cord as weep hole wick. Prior 
to grouting, attach cord to 
interior of the upright such that 
the end will extend beyond the 
grout. Locate in pion, midway 
between anchor bolts.------~ 

Leveling 
Nuts 

Drilled Shaft 

1BD' Left Upright 
'CD' Right Upright 

Grout Pad 

Double Nuts 

Do Not Provide Returns On Fillet Welds 
~--H--< tV Sea! Weld completely around (Typ.) 

\.__ 
1BJ 1 Left Upright 
'CJ' Right Upright 

Yi If Washer 
4f/2" Sq. !Typ.! 

:c;:: 
R 

G 
[}: 

6 
G ~ 
~ 

~ 
[ Chord & Bottom of ft 

"' 
z z 
.<;h .<;h 
c c 

[ Anchor Bolt :'} :'} [ Chord & Gusset ft 

'BA'!/J Bolt, Left Upright " z 
~ 

~ 'CA'!/J Bolt, Right Upright "'" CJ 
s:i ~ 

I Typ. J--i_--tw ==l==J:=---------_l_-
~ 

SECTION A-A 

DETAIL D 

(
1H 1 or 1J 1J DD + 2 11 

r 
. 

1.5 x 1F 1 OD + 
('H' or 'J') OD + 2 11 I 

. 

t 
0 0 r 

Truss Web Angle 1£ Bo/ts~I N 
2 Eq. Sp.-==nt::!! 

2 Eq. Sp.-~+-+--+--

SECTION C-C 

Bottom Truss Chord 

1£ Upright Pipe 

I 
-~-

I 

'LB' or 1R8 1 Hex Head Bolts 
w/ Self-Locking Nuts 
'LA 1 or 1RA 1 (/J Bolts 

NOT£• 
Abbreviation 

(With Gusset Plate and 
Angles omitted for clarity) 

OD "'" Outside Diameter 

2008 FOOT Design Standards 
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'GC' 'D'-1 Panels 'CC' 

See Plug Detail (Typ.J 'F' OD Bock Truss Chord ~Ii._ Span (Even Number of Panels) 

--· - -F-===-=:::::::::---=:::::-~i=3' -- -- -

[Hgo l + J 

~I[ 

I 

'G' Truss Web Angles (Typ.J 

Upright Pipe 

Similar to Detail H 

~I[ Span VIEW F-F (Odd Number of Panels) 

VIEW G-G Similar 
(Out-of-Plane Members not shown for clarity) 

Span Length, 'A', comprised of 10 1 Equal Panels 

Y2 The Number Of Panels For An Even Number Of Panels 
{[_ Span (Even Numb~ 
of Panels) EI 

% The Number Of Panels Rounded Down To The Closest 
~Ii._ Span (Odd Number of Panels) 

I ...!.! Whole Number For An Odd Number Of Panels 

FRONT OF TRUSS ELEVATION 
(Back Truss Chord and attached Angles not shown for clarity) 

2 ~ f/2" if! Bolts /Typ.! 

I[ - -

See Detail M 

Top Truss Chord , 

Upright Pipe 

[ J go ] + 1 
I[ - -

'F' 

'F' 

f/2 11 (/J U-Bolt w/ Self-Locking Nuts (Typ.J 

4 11 Aluminum Zee Sign Hanger 

f/2" if! U Bolt 
4 ..,... % 11 (/J bolts at each location 

L--<-t:±===::!::=:;z~~~pt( Attach Lum/noire to angle with 

L 3f/2 ' x3f/2 where required 
(For attachment of 
Luminaire Support) Provide this Detail for Bock Mounted Signs 

at all Sign Hanger Locations 

BACK-SIDE SIGN MOUNTING DETAIL 
NOTE: See Index No. 11300. 

0 
0 NOTE• 

Abbreviation 
OD "' Outside Diameter 

2008 FOOT Design Standards 
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Truss Chord 1F 1 (Typ.J 

See Detail I 
For Edge 
Distance-~-

Truss Web 
DETAIL H Angles !Typ.J 

Chord !Typ.! 

DETAIL I 

'GA' I[ 'GF' x 

'GB' !JJ Hex Head Bolts ~-----t--T-~Do Not Provide Returns On Fillet Welds 

w/ Self-Locking Nuts, <Typ.J Sea! Weld completely around (Typ.J 

'GA' I[ 'GF' x 'GE' 

DETAIL K 

~--- Centroids of Angles 
and Chords Intersect 
!Typ.J 

L lYz" x lYz" x f/i" 
'!{," !/! Hole 
Tack Weld !12 11 Hex Nut 
(Chase Threads after Galvanizing) 

l'J' or 'H'! OD + Y," 

SECTION N-N 

!/i Plate !Cop! ~~ j ~1 ~'::;:: 

~ _::::- ::::::_ - ~ 
!12 11 Hex Head Bolt 1 

I 
1 

w/ Rubber Wosher (Top) 
1 

: 

I ' I 
I I 
I I 
I 

UPRIGHT CAP DETAIL 

»i 11 Plate (Cap) 

Ya 11 Thick Neoprene 
Gasket (Glued to Cap) 

SECTION 0-0 
(Showing Cap plate only) 

DETAIL L 

•% ,,, '" ' """") 3!/," for !" !/! Bolts 
3" for JS" !/! Bolts Typ. 
2!/," for 74" 0 Bolts -

2»i" for % 11 !JJ Bolts 

27fs • Coe ,y, 0 CcCC>~ 
174 11 for !" l/J Bolts 
1!/," for JS"!/! Bolts Typ. 

1!/i" for 74" rP Bolts 
1Ya" for % 11 !JJ Bolts 

1GB 1 !JJ Hex Head Bolts 
w/ Self-Locking Nuts, (Typ.J 

'F'OO 

2 

PLUG DETAIL 

-

/ 
/Q,\ 
~,.,, 

8 

See Upright-Truss 
Connection Detail 

_.c-( 

'GA' I[ 'GF' x 

r-[ Upright 

DETAIL J 

Truss Web Angles <Typ.J 

'GA' I[ 'GJ' x 'GH' 

~ [ Upright 

Chord 

'GK' 

See Upright-Truss 
Connection Detail 

~~--~L ___ ..... f... ___ _ 

--+---

DETAIL M 
Plate is skewed to 
plane of view 

(Each end of Back Truss Chord) 

NOTE• 
Abbreviation 
OD ..... Outside Diameter 
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'PA'![ 'PA'![ 

Chord 

·-·-[ 

~~J"~-- Flange f£_ 

ELEVATION 

AL TERNA TE SPLICE CONNECTION 

Maximum Gap 
Between Pipes 0/1 

3!/z" for 1" 0 Bolts 
3" for Ya" 0 Bolts 
2Yz 11 for 74" (/) Bolts 

ELEVATION 

SPLICE CONNECTION 

NOTE• Only 6 Bolts 
shown for clarity 

'SC' 0 Bolts 
1SB 1 Required 
(One Half Each 
Side of Splice) 

Chord 

Flange re_--~~ 

SECTION P-P 

Flange re_ 

Chord 

' I 

~ 'PC' 

SECTION Q-Q 

f£ Truss Chord 

SECTION R-R 

{[__ Bolt Circle 

6 Bolts Shown 
'PF' Bolts Required 
Evenly Spaced 

'PE 1 Dia. Bolts (Typ.) 

'PO' 
(Typ.J 

(Typ.J 

'SA' 

'PB' 00 

,ff° 
'0~ 
g 

0 
~ 
L 
~ 
en 
0 
u_ 

~o 

·o c: 

~ 

' 'T 

~ 

~ cl: 
~ 'T 

CC) "' if "' 
:;:o ~ 

z z 

"' ·"' "' L L 

·"' g g 
L 

g ~ 
~ 

z 
" ?~ Lz "' ·"' Q: Cl 

~ Cl 

"' 
~ "' "' ~ ~ 

~ ~ 
CC) 'CJ 
if if 

co 

2008 FOOT Design Standards 

#5 Ties 0 
C-s-2'-2" Lap 

Ill 

ill 

PLAN VIEW 
DRILLED SHAFT 

6 J/ caver 

cTypJ 

Anchor Bolts, (Typ.) 
See Section A-A 

Anchor Bolts (Typ J 
See Section A-A 

-

I 

I 
I 
I 
I 

I 
I 

' 
.' 

'OB' 0 Left Upright 

FB 0 R19h t Upngh t 

ELEVATION 
DRILLED SHAFT 

-

Cl . 
I .S 

"""' Finished G rode 

jl\lffiI ~ 
'DC'© Left Upright 

'FC' © Right Upright 

L'\ Ori/led Shaft 

Last 
Revision 

01/01/07 
Sheet No. 
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SINGLE COLUMN GROUND SIGN NOTES' GUIDE TO US£ THIS STANDARD' 

1J DESIGN WINO SP££0' See W1fid Speeds by County. 1. Co/cu/ate the area and the centroid for on individual sign or a sign cluster. Note that the centroid and areas hove been ca!cu!oted for frequently 
used sign clusters. These ore shown on Sheet No. 6, 7 & 8 of 8. 

2J GENERAL SP£ Cf FICA TIDNS' Current FOOT Standard Specifications for Road and 2. Determine the height 'H' from groundline for the individual sign or the cluster. 
Bridge Construction and supplements thereto. 3. Select the appropriate Column (PostJ Selection Tables by Wind Speed and find the intersection point. 

4. Design the post and the foundation according to the dark-bold lines or shaded area (if cantilever sign) in the Column (Post) Selection Tables and 
3J DESIGN SPECIFICATIONS' AASHTO Standard Specifications for Structural Supports Post and Foundation Table. 

for Highway Signs, Luminaires and Traffic Signals, as modified by the 
FDOT Structures Manual. 

EXAMPLE' 
4J ALUMINUM: Aluminum Materials shall meet the requirements of Aluminum Association 

Alloy 6061-T6 (ASTM 8209, 8221, or 8308), except as noted below. 5 ~~ 
NORTH 

~ Size 
Centroid 

5J CONCRETE' Closs I (Specia!J. - local global global 'An' 'X~ x 1A'n 
,, 

x 'A'n 
~ H x v 'A'il 'Yn ' 'Xn, 'Yn , 

'd Centroid of Sign Cluster 
6J SIGN PANELS' 0. 08 inches min. thick Aluminum Plate with of! corners rounded. 

~ ~-
SJ UN x JNJ ([NJ ([NJ (!NJ UN2 J (JN' J UN3 J 

7! ALUMINUM BOLT~ NUTS, ANO LOCK WASHERS' - 1----Bottom of Sign C!uster -10.5-1.5-1.5 a. Aluminum bolts: ASTM F468, Alloy 2042-T4 with at !east 0.0002 inches 0 21 x 15 7.5 7.5 315 -4,252.5 2,362.5 
thick anodic coating and chromate sealed. ;c = -13.5 

b. Nuts:ASTM F467, Alloy 6061-T6 or 6262-T9. Cb ® 21 x 15 7.5 10.5+1.5+1.5 7.5 315 +4,252.5 2,362.5 
c. Lockwashers: ASTM 8221, Alloy 7075-T6. = 13.5 

@ 24 x 24 12 
-12-1.5 15+1+12= 

576 -7,776 16,128 ,_ 
1---- Edge of Pavement Elev. = -13.5 28 BJ STAINLESS STEEL BDL TS, NUTS, ANO LOCKWASHERS' \\\\\\1 ......... cc 

Stainless Steel Bolts, Nuts, and Lockwashers: ASTM F593 and ASTM F594, Alloy Group 2. Mounting Elev. @ 24 x 24 12 
12+1.5 15+1+12= 

436 5,886 12,208 
Condition A, CW2, or SH4 may be provided in lieu of Aluminum Bolts, Nuts, and Washers. .. ' " = 13.5 28 

, ',~Y 
® 24 x 12 6 

-12-1. 5 15+1+24-f 
288 -3,888 13,536 ~ 

-13.5 1+6=47 91 U-BDL TS, NUTS, ANO LOCKWASH£RS' = 

U-bo!ts, Nuts, and Lockwoshers: ASTM A307, Grade A, galvanized in accordance ® 24 x 12 6 
12+1.5 5+1+24 

288 3,888 13,536 
with ASTM F2329. = 13.5 1+6=47 

2 218 -1 890 60133 TOTALS I 

JOJ INSTALLING FRANGIBLE COLUMN SUPPORTS' :E('An1J = 2,218 IN2 15.4 FT' :E('Xn, x 'An'J = -1,890 IN' -1.09 FT 3 :E('Yn 'x 1An 1) 60,133 IN' 34.8 FT 3 

Columns (posts) may be installed by driving the columns in accordance with this Index, 
= = = = 

or as an alternate method, the columns (posts) may be set to the depth indicated in 
= 

:E( 'X~ x 'A~ J 
-0.1 FT 'Y'c= 

:E( 'Y~x 'A~J 
2.26 FT preformed holes backfilled with suitable material tamped in layers not thicker than :E 'A~ 

= 
:E 'A~ 

= 
6" to provide adequate compaction or filled with f!owoble fill or bogged concrete. 

Assume: Boy County, 'A' = 1 FT, 'B' = 7 FT 

11J BREAKAWAY SUPPORTS REQUIREMENTS: Install non-frangible aluminum co!umn (postJ Calculated: 'X~ = -0.1 FT 'C' = 'Y'c= 2.26 FT 
(forger than 3f/2 11J with breakaway supports as shown on Sheet 5 of 8. Since (6",itis not a cantilever sign, only dark-bold lines in the table will be referenced to. 

12) QPL: Manufacturers seeking approval of alternate aluminum round tube, steel 
'H'= 'A' +'B' +'C' = 10.26 FT ==> I US£ 11 FT I I:('A

0 
'J = 15.4 FT' ==> I US£ 16 FT2 I U-channe! and steel square tube single post ground sign assemblies for inclusion 

on the Qualified Products List (QPLJ, must submit a QPL application, design 
calculations, and detailed drawings showing the product meets a!! the requirements COLUMN (POSTJ SELECTION TABLE (WIND SPEED = 130 MPHJ 
of this index, including the design table, and Specification 700. 

Additional Stee! Post Specifications ore: 

~ 
For WINO SPEED = 130 MPH, 

a. U-channel: ASTM A 499 Grade 60, or ASTM A576 Grade 1080 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 'H'= 11 FT, Area = 16 FT 2 

(with a minimum yield strength of 60 ksiJ. I TD 

b. Square Tube: ASTM A 653 Grode 50, or ASTM A 1011 Grade 50. AREA (SF! @I I [i] 0 Refer to the 130 mph Column (PostJ Selection -

3 ' 

4 
Table, as copied from Sheet 3 of 8 and shown 
here. 

5 
' 

.ii - Using the 16 ft' area on the left hand side of 
6 I the table, go to the 11 ft height and find 
7 V// I 

across 

8 V/ I the cell marked with X. 
- find the symbol [±]which the dark-bold line under WINO SPEEDS BY COUNTY' 9 V/...-

JO ~ 
the X cell leads to. 

' 
,1 - Jn the Post and Foundation Table, the symbol[±] 110 MPH 11 I 

Alachua, Baker, Bradford, Clay, Columbia, Gadsden, Gilchrist, Hami!ton, Hardee, Jackson, 12 I 
concludes that the design requires a 4.0" diameter 

Jefferson, Lafayette, Lake, Leon, Madison, Marion, Polk, Putnam, Sumter, Suwannee and 13 I and 0.25" thick Aluminum Column (PostJ and 

Union counties. 14 V/V " 
a 2.0' diameter and 5.0 1 deep Concrete Foundation. 

15 
' 130 MPH 16 ------- - - - - --- -x 

Bay, Brevard, Calhoun, Charlotte, Citrus, De Soto, Dixie, Duval, Ffag!er, Franklin, Glades, 17 ............. V/V 
Guff, Hendry, Hernando, Highlands, Hillsborough, Holmes, Lee, Levy, Liberty, Manatee, 18 V/V ol 
Nassau, Okaloosa, Okeechobee, Orange, Osceola, Posco, Pinellas, Sarasota, Seminole, 19 
St Johns, Toy!or, Volusia, Waku!!o, Walton and Washington counties. 20 /;/ C'J 

150 MPH 
~= Bro ward, Collier, Dade, Escambia, Indian River, Mortin, If CANTILEVER SIGN configuration (see 

Monroe, Palm Beach, Santa Rosa and St. Lucie counties. Conti/ever Sign Details) falls in this region, NOTES AND EXAMPLE use next larger post size than that indicated. 

@ 
2008 FOOT Design Standards Last Sheet No. Revision 

01/01/07 1of8 

SINGLE COLUMN GROUND SIGNS Index No. 

11860 



'X~ 

EAST 

I 311 T . 

i::=1£ Aluminum Column (PostJ 

SIGN CLUSTER 

x 
X/2 

1£ Sign 

Centroid 
STOP 

x 
X/2 

1£ Sign 

Centroid 

RAILROAD 

CAL CULA TJON OF SIGN 
CLUSTER CENTROID' 

'C' 

I:( 'X~x 'A' J 

I: 'A~ 

'Y'c= 
I:( 

1Y~x 1A 1 
J 

I: 'A~ 

Centroid horizontal location of sign 
or cluster from 1£ Column (postJ 

Centroid height of sign or cluster 
from bottommost edge 

'H 1 
= Height of sign or cluster 

centroid from groundline 

1X1 = Individual sign centroid horizontal 
n location from !£ Column (post) 

1 ~ 1 = lnd!v!dual s!gn centroid height 
from bottommost edge 

1 A~ = Area of individual sign 

Centroid of Sign ~~~
'-' Bottom of Sign 

Edge of Pavement Elev. 

Mounting Elev. -~~~-/-" 

For 1A 1 & 18 1 see Index No. 17302 and Roadway Plans. 

NOTE' 
No sign or sign cluster area shall exceed 
20 SF nor shall any sign or sign cluster have 
a total horizontal dimension exceeding 48 inches. 

x x 
X/2 X/2 

I[ Sign 
1£ Sign 

~------', ---+---
1£ Sign 

I[ Sign 

Centroid 
Centroid 

YIELD RECTANGLE 

x x 
X/2 X/2 

I[ Sign 

1£ Sign 
I[ Sign 

Centroid 
Centroid SCHOOL SHIELD 

TYPICAL SECTION 

1£ Sign 

Centroid 

1£ Sign 

Centroid 

2008 FOOT Design Standards 

ORTH EAST 

-~~- Centroid of Sign Cluster 

Bottom of Sign Cluster 

Edge of Pavement Elev. 

~c----~-~ Mounting Elev. 

I 0.71a 

DIAMOND 

x 
X/2 

COUNTY 

CENTROID AND HEIGHT 
Last 

Revision Sheet No. 
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ALUMINUM COLUMN <POSTJ SELECTION TABLE <WIND SPEED = 110 MPHJ 

~ 8.0 9.0 10.0 11. 0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 POST AND FOUNDATION TABLE 
TO Foundation Alternatives 

AREA (SF! @I [i] QTI Post Size Driven Post Concrete::/< 
3 Diameter Wall Depth Diameter Depth 
4 (JN! (JN! (FTJ IFTJ (FTJ 
5 ~ 

@I 2.0 Ys 6.0 2.0 3.0 6 
7 /_// 31 

[i] 2.5 Ys 7.0 2.0 3.0 8 V// 
9 

QTI 3.0 Ys 7.0 2.0 4.0 JO 
11 V/ 

[3J 7f6 12 V// 3.5 8.0 2.0 4.0 

13 
Ii] 4.0 1;4 2.0 5.0 14 

---

" 15 
@I 4.5 1;4 2.0 6.0 16 

---

17 
@] 5.0 1;4 2.0 6.0 18 V/ sl 

---

19 
0 6.0 1;4 2.0 6.0 20 ~ @] 

---

ALUMINUM COLUMN <POSTJ SELECTION TABLE <WIND SPEED 130 MPHJ * See Note on Sheet 1 of 8. = 

-~ 8.0 9.0 10.0 11. 0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 
T 

) @I [i] QTI 
3 
4 
5 31 4 1-0 11 Max. 
6 
7 ~ 6" Min. 
8 V/ 

--

9 /"/_/ 6" Min. -JO /"// 'I 
11 
12 I[ Sign 
13 

Column (PostJ S 14 V/./ 51 rf_ Aluminum 
15 
16 
17 ~ ~ 
18 V/../ 6 I IJ. 
19 CANTILEVER SIGN 20 ~ / 0 

ALUMINUM COLUMN <POSTJ SELECTION TABLE <WIND SPEED = 150 MPHJ NOTE' 
Al! cantilever sign installations shall comply with 

~ 
Standard Index 17302. Column (postJ size shall 

8.0 9.0 10.0 11. 0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 reference to the shaded area in the Column (Post) 
T 

) [i] QTI 
Selection Tobie as instructed. Foundation design 
shall be based on the chosen column (post) size. 

3 31 
4 
5 ~ ~ 
6 
7 " 8 V// 
9 /// 

JO ~ /;/:/; sl 
11 
12 
13 /"/ 6 I 
14 ~ ~ If CANTILEVER SIGN configuration (see 

15 /;/:/; Cantilever Sign Details} falls in this region, 

16 /// use next larger post size than that indicated. 
17 
18 
19 V// 
20 CJ POST AND FOUNDATION TABLES 

@ 
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8 11 Min. Z Bracket Wind Beam Length 

Ii_ Aluminum 
Column~ Yz" U-bolt sized specifically for post 

diameter with Nut and Lockwasher 

I Aluminum 
Z J}4xJ}4xl.09 

I 

~-~-As needed 

Sign 

Ii_ Ya" rj) Aluminum I I I 
Button Head Bolt with s1 6 (Sing!e Sign)J'-0 11 Max. 
Nut and Washer (TypJ_____;J i--9-"_(_D_o_u~b-le-S~i~g-n_)_,__ ___ _, 

1 11 Min. (Along Ii_ Bracket 
5 11 Mox. Connection) 

~ 
(£dge dist.) 

BRACKET DETAIL 6 11 Max. I 

NOTES' 
1. 1[6 

11 rj) Stainless Steel Hex Head Bolts with Flat Washer 
under Head and Lockwasher under Nut may be used in 
lieu of }8 11 rj) Aluminum Button Head Bolts. 

2. Nylon washers provided by the sheeting supplier shall 
be used on all ground mounted signs. The washers shall 
be installed under the sign bolt head to protect the sheeting. 

3. Vertical spacing of brackets shall not exceed 2'-6 11
• 

Use additional brackets, spaced evenly, to maintain 
maximum spacing. 

L 

Aluminum 
Column 
(Post) 

Sign Face 

VIEW A-A 

I: L/
2 

I 

Z Bracket Wind Beam Z Bracket Wind Beam--~ 

I 

[ Sign 
[ Sign 

STOP YIELD 

z Bracket Wind Beam z Bracket Wind Beam 

~ 
If Sign ~ If Sign 'CJ 

'CJ 

I[ Sign 
If Sign 

~ ~ 'CJ 'CJ 

RAILROAD SCHOOL 

Yz" Min. 

Ii_ Bracket 
Connection 
<[ 78" I/! Button 
Head Bolts) 

Sign Face 

Sign Face 

z Bracket Wind 

[ Sign 

I[ Sign 

Aluminum 
Column 
(PostJ 

LA/ign top of signs 

Sign Face 

NDTC 
Use the area and the centroid 
location of the largest sign to 
determine column (postJ size. 

SIGNS BACK-TO-BACK 

Sign 

Beam z Bracket Wind Beam 

~ 
I[ Sign 

If Sign 

4 

NOTEc 

[ Aluminum 
Column (PostJ 

Place largest sign on top. 
Use the area and the centroid 
location of the largest sign to 
determine column (postJ size. 

SIGNS AT 90° 

~ 
'CJ 

~ 
'CJ 

RECTANGLE DIAMOND 

z 

If Sign 

Bracket Wind Beam 

~ 
If Sign 'CJ 

~ 
'CJ 

SHIELD 

Z Bracket W1!7d Beam--~ 

I[ Sign 

[ Sign 

~ COUNTY "' -

CONNECTION AND WIND BEAM 
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Aluminum 
Column 

Add Shims As Req 'd 
(See Note #6) 

High Strength Bose Bolt 

Sleeve Bolt 

f~"'l~:_Aluminum Sleeve 

High Strength Washer·~~p;o'=f=~N Bolt Keeper Plate (Typ.J 

Aluminum Bose Plates 

Bose Plate 

Hole Size 'D 1 

Stub size equals 
min. sleeve size 
or larger 

SLIP BASE NOTES: 
1. Use sleeves with an inside diameter (I.D.J no more than j/j6 " larger than the 

outside diameter (0.D.) of the column. 
2. Sleeve Bolts: ASTM A-307, %" (jJ galvanized steel bolt (with lock nuts) 

or Alloy 2024-T4 or 6061-T6 (ASTM B-211J. 
3. Bose bolts, Nuts, and Washers: high strength ASTM A-325 with ASTM B633 

Type II electroplated zinc coating. 
4. Bose plates may have either single or double beveled slots. 
5. An alternate cast base plate of aluminum alloy 356 and T6 temper in 

lieu of the fabricated base plate may be submitted for approval. 
If a cast base plate is used, the stub will be the same size as the column 
and will be bolted to the casting. 

6. Assemble the slip base connection in the following manner: 
a. Connect column to sleeve using two %" (jJ machine bolts. 
b. Assemble top base plate to stub base plate using high strength bolts 

with three hardened washers per bolt. One of the three washers 
per bolt and two bolt keeper plates go between the base plates. 

c. Use shim stock as required to plumb the column. 
d. Tighten all bolts to the maximum possible with a 12" to 15" wrench. 

(This will bed the washers and shims and clear the bolt threads.) 

Aluminum 
Column 
<Post) 

~ 
0 
E 

SC3, "' 
0 

0 

[.> 

G 
• 0. 0 • 0 • 

c. 0 

~ c 
0 [.> 
£ 
Q 
~ 

• 0. Cl • 0 • 

0 

2'-0 11 Dia. 

Concrete sidewalk, 
median, etc. 

Provide bond breaker 
between adjacent 
concrete surfaces 

STUB DETAIL 
e. Loosen each bolt one turn and using a calibrated wrench retighten to 

the prescribed torque (see table) under the supervision of the 
Project Engineer. 

2'-0" Diameter 

SLIP BASE AND FOOTING DETAIL 
(non-frangible postJ 

Ya I.D. 

s: 

~ 
;r: 

;r: 

s: 
;r: 

'R' 

·w· 

u 

"' ~ 0 
,::: 
~ 

0 

~ 
c 

lS 
0 
~ 
.~ 
Cl 

ALUMINUM SLEEVE & BASE PLATE DETAILS 
<DOUBLE BEVELED SLOTSJ 

f. Burr threads at junction with nut using a center punch to prevent nut 
loosening. 

7. Use galvanized steel shims to obtain a tight fit between the column face 
and the sleeve. Place shims in al/quadrants between the -Y,? 11 (jJ sleeve 
bolts. Use shims that are 1" shorter than the height of the sleeve. 

8. Both fabricated and cast base assemblies were impact tested by the 
Texas Transportation Institute, College Station, TX on February 10, 2003, 
and both alternate assemblies were determined to be compliant with the 
performance recommendations of the National Cooperative Highway 
Research Program (NCHRPJ report 350. 

Hole Size 'D 1 

Column Sleeve Sleeve 

Size I.D. (Max) Height 'H' 

4 x Yi 4YJ6 6 

4!/zx Yi 47[6 6 

5 x Yi 5YJ6 7 

6 x Yi 6YJ6 8 

SLIP BASE AND FOOTING DETAIL IN CONCRETE 
(non-frangible post in crossovers, medians, & sidewalks) 

Column (PostJ (Driven 
in center of circular 
form to full embedmentJ 

Bottom 
Concrete 
Surface 

Groundline 

1'-0" Dia. 

Concrete sidewalk, 
median, etc. 

:-~·-.. ~·-· 
',o',;,"" 

Provide removable form 
or PVC of 12 11 dia. 

DRIVEN POST DETAIL IN CONCRETE 
(frangible post in crossovers, medians, & sidewalks) 

SLIP BASE DETAILS 
Weld Base Plate Radius Base Bolt Base Plate Torqu1 Hole 

·w· 'L • T 'R' Size Length Ft-lbs In-lbs Size 10 1 

% 8 14 lf32 % 3 29 345 1y;6 

% 8 Ya lf32 % 3Yi 29 345 1y;6 

% 8 Ya lf32 % 3Yi 29 345 1y;6 

1y;_6 9 1 1YJ2 14 3!/z 46 554 1716 0.0149 11 Thick Alum. Strip - 2 Req'd Per Base 

BOLT KEEPER PLATE DETAIL Note: Unless notes otherwise, alld1mens1ons are 1n inches. 

BASE AND FOUNDATION DETAILS 
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ICMEMY) 

IBNEWAY, 

igNrwer) 

DIVIDED I 
HIGHWAY' I 

IDIV.ED.1 

I HIGHWAY. I 

8 
rSI HIGHWAY 

1W'WAY) 

8 
rs' HIGHWAY• J 

Size Area Tota/Area Centroid 

36x12 3. 00 SF 
1----1----_JI-- - - - - - - - - - - -

6.31 SF 1.75 Ft. 
1----- --------

24x24 3.31 SF 

Size Area Tota/Area Centroid 

36x12 3. 00 SF 
1----1-------l- - - - - - - - - - - - -

8.18 SF 1.92 Ft. 
1------ --------

30x30 5.18 SF 

Size Area Tota/Area Centroid 

36x12 3. 00 SF 
r----1------ll-- - - - - - - - - - - - -

10.46 SF 2.10 Ft. 
-------------

36x36 7.46 SF 

Size Area To ta! Area Centroid 

36x12 3. 00 SF 
r----1------l- - - - - - - - - - - - -

16.25 SF 2.48 Ft. 

Size Area Tota/Area Centroid 

24x24 3.31 SF 1------ --------

6.31 SF 1.71 Ft. 
1----1-----1----- --------

24x18 3. 00 SF 

Size Area To to! Area Centroid 

30x30 5.18 SF 1--------------
1------+---_JJ0.18 SF 2.19 Ft. 
1----1----r----- --------

30x24 5.00 SF 

Size Area Tota/Area Centroid 

7.46 SF 1----

,_----1-------112.46 SF 
t----1------ll-- - - - - - - - - - - -

36x36 --------

2.55 Ft. 

30x24 5.00 SF 

Size Area Tota/Area Centroid 

36x12 3.00 SF 

i------------

5·18 SF 13.18 SF 2.87 F~ - -30x30 

t----1---1-1-- - - - - - - - - - - - -

30x24 5. 00 SF 

IONEWIY) 

8 
ISi HIGHWAY 

[o] [o] 

[o] [o] 

Size Area Tota! Area Centroid Size Area Toto! Area Centroid 

36x12 3.00 SF 
30x24 5.00 SF ----- -------

36x36 7.46 sF ls~46Si -3~5-n.---
1-----+---_J7.19 SF 1.81 Ft. 
1----1---_J----- -------

1------l---_J _____ --------
21x15 2.19 SF 

30x24 5.00 SF Size Area Tota! Area Centroid 

Size Area Tota! Area Centroid 
24x12 2.00 SF 

21x15 2.19 SF ----------

t----1----r----- --------
1.60 Ft. 

----- - -------

24x24 4.00 SF 8.19 SF 2.26 Ft. 
----------

1-----+---_J t----+---...j 6.19 SF 

24x24 4.00 SF 
21x15 2.19 SF 

Size Area Tota/Area Centroid Size Area Tota! Area Centroid 

21x15 2.19 SF 24x12 2.00 SF 
1----1----1----- --------
1----1-----1 7.19 SF 1.52 Ft. 

-------------

30x24 5.00 SF 

Size Area Tota/Area Centroid 
2Jx15 2.19 SF 

24x12 2.00 SF 
1------l---_J- -- - - --------

1.53 Ft. 
Size Area Toto/Area Centroid 1-----+---_J 6. 00 SF 

24x24 4.00 SF 

I ---- --------

lsus1NEssl I EAST I 30x15 3.13 SF 

Size Area 

24x12 2.00 SF 

Tota! Area Centroid 
[o]OR [o] 30x24 5.oo SF ~~3!_3F =!_~~~=~ 

r------+-----1 

30x24 5.00 SF 

-----------

7.00 SF 1.45 Ft. 
------------ ~~ 21x15 2.19 SF 

1-----+---_J Size Area Tota! Area Centroid 

Size Area Tota/Area Centroid 24x12 2.00 SF 

30x15 3.13 SF 
----------- 24x12 2.00 SF 

8.13 SF 1.66 Ft 
-----------

r-----t------l- - - - - - - - - - - -
10.19 SF 280 Ft. 

30x24 5.00 SF 
24x24 4.00 SF 

------------

Size Area Total Area Centroid 

2Jx15 2.19 SF 

24x24 4.00 SF -------------

1-----+---_J .6.19 SF 1.73 Ft. 
1----1----11-- - - - - - - - - - - - -

21x15 2.19 SF 

@
t-~~~~~~~~~~~2~0~08~F~D~O~T~D~e~s~ig~n~S~ta~n~d~a~rd~s!__~~~~~~~~-===:::J . - I R~~n Sheet No. 
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Size Area Tota/Area Centroid Size Area Tota/Area Centroid Size Area Tota! Area Centroid 

I EAST I 24x12 2.00 SF ® [fil 30x15 3.13 SF 
18x18 1. 71 SF 

----- -------

lsuSINEssl 2.00 SF 
3.90 SF 1.26 Ft. I EAST I 30x15 3.13 SF 24x12 ----- -------

----- ------- B I------ -------

[0J 
11.19 SF 2. 76 Ft. 21x15 2.19 SF 

~ 
12.44 SF 3.26 Ft. 

----- ------- I------ -------

30x24 5.00 SF 30x24 3.99 SF 
Size Area Tota/Area Centroid 

B 21x15 2.19 SF ® 24x24 3.03 SF B 21x15 2.19 SF 
----- -------

5.22 SF 1.62 Ft. 
Size Area Tota/Area Centroid ----- ------- Size Area Total Area Centroid 

B I EAST I 30x15 3.13 SF 
21x15 2.19 SF 

~ 21x15 2.19 SF 
-- -------

lsuSINESSI Size Area Toto/Area Centroid 

~ 
5.39 SF 1.75 Ft. 

30x15 3.13 SF i-------- -------

----- -------

® 24x24 3.20 SF 

[0J 13.45 SF 3.16 Ft. 30x30 4.76 SF ----- ------- ----- -------

30x24 5.00 SF 6.95 SF 1.97 Ft. Size Area Tota! Area Centroid ----- -------

B B 21x15 2.19 SF ~ 21x15 2.19 SF 
21x15 2.19 SF -- -------

6.18 SF 1.67 Ft. 
Size Area To ta! Area Centroid 

~ 
i-------- -------

Size Area Tota/Area Centroid 30x24 [fil 3.99 SF 

~ 
24x12 2.00 SF 

21x15 2.19 SF 
----- -------

IEASTI Size Area Total Area Centroid 
3.90 SF 1.57 Ft. 24x12 2.00 SF 

® ----- ------- ----- -------

I EAST I [fil 18x18 1. 71 SF 

~ 
9.39 SF 2.87 Ft. 24x12 2.00 SF 

-- -------

24x24 3.20 SF 
----- -------

~OR~ 
5.20 SF 1.67 Ft. 
I------ -------

Size Area Tota/Area Centroid 24x24 3.20 SF 

B ~ 21x15 2.19 SF 2Jx15 2.19 SF 
----- ------- Size Area Total Area Centroid 

5.22 SF 1. 72 Ft. 

® ----- ------- Size Area Toto/Area Centroid I EAST I [fil 24x12 2.00 SF 
24x24 3.03 SF [fil 

-- -------

24x12 2.00 SF 

~OR~ 
5.99 SF 1.60 Ft. 
I------ -------

Size Area Toto/Area Centroid IEASTI 24x12 
30x24 3.99 SF 

2.00 SF 

~ 
----- -------

2Jx15 2.19 SF 

~ 
10.18 SF 2.84 Ft. Size Area Tota/Area Centroid 

----- -------

30x24 ----- -------

6.95 SF 1.87 Ft. 3.99 SF 

I EAST I [fil ® ----- ------- 30x15 3.13 SF 
-- -------

30x30 4.76 SF 

B ~OR~ 
7.12 SF 1.81 Ft. 

I------ -------

2Jx15 2.19 SF 30x24 3.99 SF 

Size Area Tota/Area Centroid 

I EAST I [fil 30x15 3.13 SF 
-- -------(ry OR (ry 10.33 SF 2.27 Ft. 

I------ -------

36x36 7.20 SF 

@ 
2008 FOOT Design Standards Last Sheet No. Revision 

07/01/07 7 ofB 

SINGLE COLUMN GROUND SIGNS Index No. 

11860 



Size Area Tota! Area Centroid 

IEAsTI []§] c_::_3_ox_15_f--3_.13_s_F-+----- _____ _ 

~OR~ ~4-5-x3_6-+-8._9_9_S_F__,' 
12

}.2_ SF __ 3._ Jl3 _F~ -
Size Area Tota! Area Centroid 

IEAsrl []§] 24x12 2.00 SF 

~OR~ -----------

24x24 3.20 SF !_}__9_~ __ !!_·~O_F_!_·_ 

88 21x15 2.19 SF 

Size Area Tota! Area Centroid 

IEAsrl []§] 24x12 2.00 SF 

~9 OR~g '---+-----1_8_18-SF- -7'~1-;.~--~ ~ 1-- 30x24 3.99 SF L_.:_ ________ _ 

88 

(M]OR(M] 

2Jx15 2.19 SF 

Size Area Tota/Area Centroid 

30x15 3.13 SF 

L_ ____ -------

30x24 3.99 SF 9.31 SF 2.55 Ft. 
------------

2Jx15 2.19 SF 

Size Area Total Area Centroid 

30x30 4.69 SFl---6~9SF -1.61F-t~-
L----l-----t-- - - - - - - - - - - -

24x12 2.00 SF 

Size Area Tota!Areo Centroid 

30x30 ------------
4·69 SF 8.44 SF 1.77 Ft. 

L----+-----i----- -------

30xl8 3.75 SF 

Size Area Centroid 

I --- ------

6.75 SF 10.50 SF 
L----1------i- - - - - - - - - -

36x36 
2.06 Ft. 

30xl8 3.75 SF 

¢0 
OR--~ 

171 IAHEADI 

171 

Size Area Tota/Area Centroid 

30X30 4.69 SF 1-------

6.69 SF L----l----1- - - - -

-------

1.61 Ft. 
-------

24X12 2.00 SF 

Size Area To ta! Area Centroid 

30X30 4.69 SF 1------- ------
1.77 Ft. ' -----+-----j 8. 44 SF 

I- I----- -------L---+---
30X18 3. 75 SF 

Size Area To ta! Area Centroid 

36X36 6.75 SF L---- -------

10.50 SF 2.06 Ft. 
L----+-----IL __ - - - - - - - - -

30X18 3.75 SF 

Size Area Tota/Area Centroid 

30X30 6.25 SF L---- -------

8.25 SF 2.28 Ft. 
L----+------i_ ____ -------

24X12 2.00 SF 

Size Area Tota/Area Centroid 

36X36 9.00 SF I ---- -------

12. 75 SF 2.84 Ft. 
L----1-----j --- -------

30X18 3.75 SF 

Size Area Tota!Area Centroid 

30X30 6.25 SF L_ __________ _ 

10.25 SF 2. 74 Ft. 
L----+----L_ - - - - -------

24X24 4.00 SF 

Size Area Tota!Area Centroid 

36X36 9.00 SF I ---- ------

15.25 SF 3.29 Ft. L----l----1 ____ ------

30X30 6.25 SF 

Size Area Tota/Area Centroid 

30X30 6.25 SF L____ _ _____ _ 

9.25 SF 2.51 Ft. f------+----t_:..:: __ -------

24X18 3.00 SF 

Size Area Total Area Centroid 

36X36 9.00 SF 1------- ______ _ 

14.00 SF 3.06 Ft. 
L----l-----j1--- - - - - - - - - - - -

30X24 5.00 SF 

[==----------~20~0~8~F~DO~T_:D~e::s~ig~n~S~ta~n~d~a~rd~s:__ __________ I Raw.;on 
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58 ;: "L" 

Sign rYa II Thick Min.) 
6" 

----u-
-------

-----~\T__ 

=======:::ii 6" 
I 

I 

=======:::i: 
I I I 
I .--J I 
I c::: =====A::==== =====:::i1 
I I 
I I 
~===============~ 
------------------~ 

1'-6" 

NOTE: Exit numbering pone! shall be located to the right 
side for right exit and to the left for left exit. 

Mounting of Exit Numbering Panels To Highway Signs 

ELEVATION 

Bolt Sign to fee Using Y4" !/J 
Aluminum Flat Head Bolts, Nuts 
and Lock Washers (Typ.J 
12 11 Mox Spacing 

z 1.75 x 1 .75 x 1.08 

Z! 3 x 2.69 x 2.33-----11 

~ 

"' 0 

Cl 'T"Tt-'rilc=lll 

SECTION AA 

GENERAL NOTES 

DESIGN SPECIFICATION: Design according to FOOT Structures Manual (current edition) Standard Specifications 
for Structural Supports for Highway Signs, Luminaires and Traffic Signals, AASHTO 2001. 
SHEETS AND PLATES: Material used shall meet the requirements of Aluminum Association Alloy 6061-T6 and ASTM 8209. 
Sheets are to be degreased, etched, neutralized and treated with A!odine 1200, Iridite 14-2 Bonderite 721, or equal. 
No stenciling permitted on sheets. 
MATERIALS: All aluminum materials shall meet the requirements of the Aluminum Association Alloy 6061-T6 and 
also the following ASTM specifications for the following: Sheets and plates 8209; extruded shapes 8221 and 
standard structural shapes 8308. 
ALUMINUM 80L TS, NUTS & LOCK WASHERS: Aluminum bolts shall meet the requirements of the Aluminum Association Alloy 
2024-T4 (ASTM F468J. The bolts shall have an anodic coating of at !east .0002 11 thick and be chromate sealed. 
Lock washers shall meet the requirement of Aluminum Association Alloy 7075-T6 (ASTM 8221). Nuts shall meet the 
requirement of Aluminum Association Alloy 6262-T9 (ASTM F467J or 6061-T6. 
SIGN F AC£: All sign face corners shall be rounded See sign layout sheet for dimension 11L 11 and sign face details. 
For mounting details refer to Index No. 11300. 
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CASE I 
For Use On Freeway And 
Expressway Systems For Signs On Mainline. 

Mainline 
Driving Lone I I~ e----~4=0-'~S~t=d~ _ _,, :_ 

---------- --

For Median Installation: 
If Median Width Does Not Allow Std. Offset 
From Both Roadways, Center Sign In Median. 

CASE IV (MERGE SIGNJ 

For Use On Al/Rural, Freeway And Expressway Systems. 

Mainline 
Driving 
Lone 

14 1 Min. 14 1 Min. 

Ramp 

CASE VII (REST AREA & EXIT GORE SIGNSJ 

For Use On Al/Freeway And Expressway Systems 

14'Min 
' 

---
---, 

I 

( ~ IR~ mp 

1 

\Mmn!1ne 

' 

Drivin Lane g 

CASE II 
For Use In All Rural Roads And 
On Freeway And Expressway Ramps. 

12' Min. 

6' Min. 

Driving Lone 2' 
Std. 

Paved Shoulder 

~ __ 1 
14 1 Horizontal Clearance Standard On Al/Freeway And 
Expressway Ramps 
For Sections Without Paved Shoulder 
The 6 1 Min Does Not Apply. 

CASE V 

For Use In Business Dr Residential Areas Only. 

r "ti 
. VJ 

g Lane\ c... 

I 

Drivin 

I 

CASE VIII 
Sign On Island 

Island 
Driving Lone 

,·.: .... 

Center Sign Column On Island 

CASE III 
For Use On All Roads With 
Signs Mounted Behind Sidewalk. 

Gutter Sidewalk 

I 

Curb & 
Driving Lane 

~~==g---====r--'!-'--

CASE VI 

For Use On Al/Roadways 
With Signs Behind Guardrail. 

Guardrail 
Driving Lone 

I 

R/W~ 

2' Min. 

cf==='===~<±=-~- - - -

CASE IX (MILE POST MARKER) 
For More Information 
Refer To Port 2D-46 
Of The Manual On 
Uniform Traffic 
Contro! Devices 

Driving Lane 

16' 

MILE" 

4 
4 
4 

Marker 

GcNcRAL NOffSc 
1. The typical sections shown hereon serve as a guide for 

locating the traffic signs required under various roadside 
conditions. For size and details of sign construction and 
footing, refer to the appropriate standard index drawing 
for roadside sign. 

2. It shall be the CONTRACTORS responsibility to verify the 
length of sign supports in the field prior to fabrication. 

3. Ground signs shall be instol!ed at on angle of 1 to 4 
degrees away from the traffic flow (see i!!ustrotion). 
Shoulder mounted signs sha!! be rotated counterclockwise 
and median mounted signs rotated clockwise. 
Signs on curves shallbe mounted as noted above from 
the perpendicular to the motorist fine of sight. 

Sig,n Face 

1 

1,. Angle From Center 

t ..--..-;.___........--- Of Roadway I _l."'_ 

I ii 

4. The setback for stop and yield signs may be reduced to 
3 1 minimum from the driving !one if required for 
visibility in business or residential sections with no curb 
and speeds of 30 MPH or less. 

5. The mounting heights are measured from the bottom of 
the sign pone! to a horizontal line extended from the edge 
of the driving lone. If the standard heights cannot be met, 
the minimum heights are as follows: 

Expressway & Freeway Systems 7' 
Other Roadway Systems 
Rural 5' 
Urban (including residential with 
parking and /or pedestrian activity) 7 1 

If a secondary sign is mounted below the major sign, the 
major sign sha!! be at least 8' and the secondary sign 
at least 5 1 for expressway & freeway systems and for 
other systems the height to the secondary sign shall be 
at least 5' for rural and 7 1 for urban sections. 

6. Sign supports should never be placed in the bottom of 
ditches where erosion might affect the proper operation 
of the breakaway feature. 

7. Sign supports shall not reduce the accessible 
route /continuous passage to less than 4' min. clear 
width as required by the Americans with Disabilities 
Act <ADAJ Accessibility Guidelines. 
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08-3 FTP-98-06 FTP-7A-06 08-2 FTP-6A-06 FTP-1-06 FTP-5-06 08-1 

WEIGH TRUCKS- TRAILERS WEIGH STATION WEIGH "' ALL TRUCKS WEIGH STATION WEIGH 
STATION PICKUPS -VANS AGRICULTURAL 

STATION TRUCKS - TI!:AIL.ERS ENTER AGRICULTURAL 
STATION 

'If 1 INSPECTION PICKUPS - VANS INSPECTION 
NEXT RIGHT NEXT RIGHT NEXT RIGHT WEIGH STATION I "~ 

I MILE 

1500 1 Min. 1890' 1890' 

W4-1 .( .~ 

I~ 1890' I~ 1890' I~ 1500'Min 1~ Note: 

4 LANE DIVIDED INSTALLATION W4-1 Signs FTP-98-06 or DB-3 to be placed at or near 
the theoretical gore. 

WEIGH 
STATION 

I MILE 

08-1 

WEIGH 

STATION 
I MILE 

08-1 

WEIGH STATION 
AGRICULTURAL 

INSPECTION 
I .,~ 

FTP-5-06 

2640 1 

WEIGH STATION 
AGRICULTURAL 

INSPECTION 
1 MIU: 

FTP-5-06 

ALL TRUCKS 
ENTER 

WEIGH STATION 

FTP-1-06 

ALL TRUCKS 

ENTER 

FTP-2-06 

:~ :~~c--"_,___15_00_'__, 

WEIGH WEIGH STATION ALL TRUCKS 

STATION 
AGRICULTURAL 

ENTER 
INSPECTION 

I MILE I .,~ WEIGH STATION 

08-1 FTP-5-06 FTP-1-06 

"' TRUCKS - TRAILERS 
PICKUPS - VANS 

NEXT RIGHT 

FTP-6A-06 

I°'\ 1640' 

"' T11:UCKS -TllAIL!llS 
PICKUPS -VANS 

N!XT L!n 

WEIGH 
STATION 

NEXT RIGHT 

08-2 

WEIGH STATION 
AGRICULTURAL 

INSPECTION 
NEXT RIGHT 

FTP-7A-06 

700' 

WEIGH STATION 
AGRICULTURAL 

INSPECTION 
NEXT LEn 

TRUCKS - TRAILERS WEIGH 
PICKUPS - VANS STATION 

1 
FTP-98-06 

300' 

W!IGH 
STATION 

k 

TRUCKS - TRAILERS 
PICKUPS - VANS 

"\ 

'If 
08-3 

2 - LANE INSTALLATION 

FTP-68-06 FTP-3-06 FTP-78-06 08-3 FTP-98-06 

A« WEIGH 
T11:UCKS - TRAIL.IRS 

STATION PICKUPS - VANS 
NEXT LE" NEXT LEFT 

FTP-68-06 08-2 

WEIGH 
STATION 

TRUCKS - TRAILERS 
PICKUPS - VANS 

k "\ 
08-3 FTP-98-06 

WEIGH STATION 
AGRICULTURAL 

INSPl!CTION 
NEXT LEn 

FTP-78-06 

MEDIAN INSTALLATION 

FTP-98-06 08-3 FTP-7A-06 FTP-3-06 FTP-6A-06 FTP-2-06 

TRUCKS -TRAILERS 
PICKUPS -VANS 

1 

FTP-98-06 08-3 
WEIGH 

STATION 

k 

WEIGH 
STATION 

'If 

WEIGH STATION 
AGRICULTURAL 

INSPECTION 
NEXT RIGHT 

1000' 

\.1 

FTP-78-05 

WEIGH STATION 
AGRICULTURAL 

1NSP£CTION 
NEXT LEFT 

WEIGH 

STATION 

1000 FT 

1640' 

DB-2 

WEIGH 
STATION 

NEXT LEFT 

W4-1 

~I 

2008 FOOT Design Standards 

ALL TRUCKS 

ENTER 

2640 1 

FTP-J-o6 

ALL TRUCKS 
ENT£R 

WEIGH STATION 

TYPICAL SIGNING FOR TRUCK 
WEIGH AND INSPECTION STA T/ONS 

FTP-5-06 
W!IGH STATION 
AGRICULTURAL 

INSPECTION 
1 MILE 

08-1 

WEIGH 

STATION 

1 MIL! 

08-1 
FTP-5-05 

W£IGH STATION 
AGRICULTURAL 

INSPl!;CTION 
I MN.! 

WEIGH 

STATION 
I MILE 

1890' 
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Approach Distance 
Speed (MPH! A <FT.! 

W16-9P OV3HV 

51-1 

W16-7 

51-1 

"No Right Turn On Red" Signs may be 
erected as deemed necessary by the 
focal traffic engineers. 

A 

25 or Less 

26 To 35 

36 To 45 

46 To 55 

A 

1. TRAFFIC CONTROL DEVICES FOR A SCHOOL 
CROSSWALK AT A SIGNALIZED INTERSECTION 

Note: 

200 

250 

300 

325 

W16-9P OV3HV 

51-1 

Rl-1 

51-1 

W16-7 

51-1 

W16-9P 

A 

A 

Note: 

Single-Lane Pavement Marking 
33 s.f. 

Single-Lane 
Approach 

rr£ 
Edge 

' Line 

~ t~~~l 
I 9 -81 

:t 
a, 

-

"' -

a, 

-

Multi-Lane 
Approch 

(Three or More) 

I I 

r([Two-Lane 

Approach 

I 

'i 
a, 

Pavement Marking Shou!d Not Extend Into Opposing Lane. 

~t~~~l ~t~~~l ~t~~~l 
-~ 

Rl-1 

51-1 

AHEAD W16-9P 

"' --

~ I 9 -Bui ~ a, 

~ 
I 

PAVEMENT MARKINGS 

Notes: 

Signs shall be erected in accordance with index No. 17302. 

When computing pavement messages quantities do not include transverse lines. 

School crosswalk widths at intersections shall be 6' minimum 10 1 standard without 
public sidewalk curb ramps 10 1 minimum with public sidewalk curb ramps. 

For additional marking information, see Index 17346, Sheet 2. 

2. TRAFFIC CONTROL DEVICES FOR A SCHOOL 
CROSSWALK AT A STOP CONTROLLED INTERSECTION 
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3. TRAFFIC CONTROL DEVICES FOR REDUCED SPEED 
ZONE AT A SCHOOL CROSSWALK 2 LANES-2 WAY 
TRAFFIC (35 MPH OR LESSJ (MIDBLOCK OR ON THRU 
STREET AT AN INTERSECTION) 

W16-9P 

4. TRAFFIC CONTROL DEVICES FOR REDUCED SPEED ZONE 
AT A SCHOOL CROSSWALK 2 LANES-2 WAY TRAFFIC 
(45 MPH OR GREATER) (MJDBLOCK OR ON THRU STREET 
AT AN INTERSECTION) 

5. TRAFFIC CONTROL DEVICES FOR A REDUCED SPEED 
ZONE AT A SCHOOL CROSSWALK WITH OVERHEAD 
FLASHING BEACON SPEED LIMIT SIGNS (4 LANES 
UNDIVIDED-2 WAY TRAFFIC) (MIDBLOCK OR ON THRU 
STREET AT AN INTERSECTION) 

Sl-1~ 
WJ6-9P O'v'3H'v' 

~ ~,~~m 
S5-1 OR # B 

DNIHSVl.:I 
N3HM ~ 

00 
.11111111 

033dS 

lOOH::lS 

FTP-34-06 

3NOZ 
lOOHOS 

ON3 

A 

200' 

~ 

A \_ 

B 

L 

FTP-34-06 

END 
SCHOOL 
ZONE 

,_____,- 6 11 Yellow Skip 
(Qr 6 11 Db!. Ye/low 

FTP 

If No Passing Zone) 

SCHOOL 

SPEED 
LIMIT 

00 
\MiEN 

FLASHING 

S5-J 

0 

• 
SCHOOL 
SPEED 

R-- LIMIT 

00 
FTP-35-06 

Sl-1 

W16-9P 

-30-06 

oo:o - oo:o 
oo:o - oo:o 

SAVO 
lOOH:JS 

SCHOOL 
DAYS 

O:OCI - 0:00 

0:00 - 0:00 

FTP-35-

00 
.LllNl1 

033dS 
lOOH:JS 

SJ-1 

FTP-34-06 

3NOZ 
lOOHOS 

-FTP 30-06 ON3 

END 
SCHOOL 
ZONE 

FTP-34-06 

SCHOOL SCHOOL 
SPEED DAYS 
LIMIT 

0:00 - 0:00 

00 0:00 - 0:00 

P-35-06 FTP-3 

B 

I JOO' S4-5 

~t~~~l 1 4. 
I \ l..M.Js1-1 

~ 
W16-9P 

APPROACH OJSTANCE IN FEET 
SPEED MPH 

A 
25 or Less 200 1 

26 To 35 250' 
36 To 45 300' 
46 To 55 325' 

B 

100 1 Min. 
100 1 Min. 

100' 
125' 

SCHOOL CROSSWALK 
10 1 standard without public sidewalk curb ramps. 
10 1 minimum with public sidewalk curb ramps. 
Midb!ock crosswalks shall be a minimum of 10'. 
See Index No. 17346 sheet 2 and 7. 

0-06 

SJ-1 

~ 
FTP-31-06 

B 

A 

200' 

W16-7 I/' I 
CH cw/7 

FTP-32-06 

3NOZ 100HOS 

ON3 

~I " a 
"" 

2 
c 
" 

~ :;j 
Cl 

CD CD 

2008 FOOT Design Standards 

~I 
2 
~ I 
CD 

SCHOOL SIGNS & MARKINGS 

FTP-32-06 

END 
SCHOOL ZONE 

12 11 White 

200' 

A 

B 

Sl-I 

W16-7 

SCHOOL ZONE 
00 MPH 

\MiEN FLASHING 

FTP-31-06 
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Sheet No. 
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6. TRAFFIC CONTROL DEVICES FOR A SCHOOL CROSSWALK 
WITHOUT A SPEED REDUCTION (2 LANE-2 WAY TRAFFIC) 

7. TRAFFIC CONTROL DEVICES FOR A REDUCED SPEED ZONE 
AT A SCHOOL CROSSWALK WITH OVERHEAD FLASHING 
BEACON SPEED LIMIT SIGNS (4 LANES DIVIDED-2 WAY 
TRAFFIC) 

8. TRAFFIC CONTROL DEVICES FOR SIGNALIZED 
MIDBLOCK SCHOOL CROSSWALK 

W16-9P 

Sl-1 

A 

W16-7 

Sl-1 

12 11 White 

WJ6-9P 

~--r- 6 11 Yellow Skip 
(Qr 6" Db! Yellow 
If No Passing Zone) 

A 

&JSJ-1 

~t~~~l ~ W16-9P 

APPROACH 
SPEED MPH 

25 or Less 
26 To 35 
36 To 45 
46 To 55 

SJ-! 

1 
B 

Ill / - ~ 
E>NIHSYH N3HM 
HdL'il 00 
3NOZ 100HOS 

--

FTP-31-06 
A 

200 1 

W16-7 ~ 

SJ-] 
__ \_ 

I __ ,, 
--, 

' 

~ 

3NOZ 
100HOS ~ 

ON3 " 

FTP-34-06 

DISTANCE IN FEET 

A B 

200 1 100 1 Min. 

250 1 100' Min. 
300' 100' 
325' 125' 

l~~l~ l~~~l~ 

I I 
~ 

I I 
s 
0 c: 

I~ 
e': 

I 

I I 

I s I 0 c: 
0 

<: 
~ 

D 

I e': I 

I I 
' 

I I 
~t~~~l ~t~~~l 

I 
-

l~~~l~ l~~~l~ 
I 

~ 

END 

SCHOOL 

~ZONE 
I 

FTP-34-06 I ~ c: 
A 

~ 
~ 

e': I D 

W16-7 

12" White 
Sl-1 I ~ 

-I 
"\-

" ____ &J SJ-! 

t t 

I 

200' 

A 

-
'- -

B 

~ 

I "' I W16-7 I 

I 
SCHOOL ZONE 

00 MPH 
WHEN FLASHING 

• FTP-31-06 I 

I 
Sl-1 

I 
WJ6-9P 

SCHOOL CROSSWALK 
10' standard without public sidewalk curb romps. 
10' minimum with public sidewalk curb romps. 
Midb/ock crosswalk shall be a minimum of 10 1

• 

See Index No. 17346, Sheet 7. 
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I 

I 

I 

I 

I 
• • 
al 
'i' 

I s 
0 c: 
0 

I <: 
~ 

D 

e': 

I 
I 

~t~~~l ~t~~~l 

I 

v12''Wh ite 

~AA1 Sl-1 

A 

., 

I"' I 
W16-7 

&JSJ-1 
ij 

AHEAD I 

Last 
Revision 

W16-9P 

Sheet No. 

07/01/05 3 of 6 
Index No. 

17344 



Sl - 1 

WJ3 - J 

S5 - 1 

ONIHSVl::I ~..
N3HM 

00 

30"X30" 
'-

FTP- 33-06 -2 A 

.11111111 
033dS 

[lOOH:>S I 

3NOZ 
lOOH:>S 

aN3 

FTP- 34 - 06 

FTP- 33-06 

30"X30" 

W13 - 1 
2 41fX2 4 /f 

9. TRAFFIC CONTROL DEVICES AT SCHOOL ENTRANCES 
WITH LOW VOLUMES OF WALKING STUDENTS 

These signs are intended fo r use only a t those few loca tions 
where the school entrance is no t evident t o the motorist, and 
must be appro ved in advance by the responsible traffic 
engineering au thority. 

~ 
Q: 

~ 

\ 

END 
SCHOOL 

ZONE 

FTP- 34 - 06 

School zone limits 
or unpro tee ted activity 
as defined by local 
school board through 
the local t r affic 
engineers. 

No t e: 

Roll ou t school signs 
shall not be utilized 
to c ontrol traffic 
through an est ablish ed 
school z one. 

[SCHOOL] 

SPEED 
LIMIT -~ 00 Cl ::i 

lf) Q: 
I'._ '- WHEN Cl 

Li... FLASHING 

S5 - 1 

I 

I 

I 

;1 
I 

I 

I 
I 

13 
~ 
'-
'1.l '1.l 
::-, > 

.__ ~ I c::iu 

~ ~ 
u 

I 

\ 

\ I 
\ I 

\ 

~ 

a 
Cl 
I.CJ 

SCHOOL BUS STOP 

~ 
I \ 

I 

~ 

\ 

\ 
\ 

Note : 
The school bus stop ahead sign is to be used in advance of locations 
where a school bus, when s topped to pick up or discharge passengers, 
is not visible for a dis t ance of 500' in advance. It shall have a min. 
siz e o f 30 "x 30 " . It is not intended that these signs be us ed 
whene ver a school bus stops to p ick up or dischar ge passengers. These 
signs are intended for use only where terrain and roadway features 
limit the approach sigh t distance and where there is no opportunity 
to 11elocate the stop to another loca tion with adequate visibility . 

HORIZONTAL CURVE 

SCHDDL BUS s TDP 

Location of School Speed VERTICAL CURVE 

SJ- 1 

Limit Sign when a reduced 
speed limit has been appr o ved. 

10. TRAFFIC CONTROL DEVICES FOR A TYPICAL 
SCHOOL ZONE FRONTING THE SCHOOL PROPERTY 

11. SCHOOL BUS STOP 
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6" 
H 

6" 
H 

I I I I Cotenory Wire 

211 
I-

Signal Head Lock Nut 

Ya" l/J-BOL T 
Alum. i!-3" X 2.33" w (/! Bolts For 

Moun ting Sign Wire Rope Clomp 

J'-9" !" !" 111 1'' 1'-9'' 

Messenger Wire 

Signal Coble & Clamps 

Flasher Unit 

REAR VIEW 

4'-3" 

12" Signal Head ~ 
(Yellow lens) """" 

\ 

B lb R I t Sh II 
/a~ 

ep acemen a 
From The Front. 

! // I 

I 

I 
I 
I 
I 
I 

\ 

I 

I I I I 
' 

I I 
I I 

' ' I f?7'l/Oc I 
rr;/0~1____ Note 

~~{%~~~Flashing beacon may be placed within """-/k 'er-
e: Optional Location Of Flashing Beacon 

"" ' en 0 

' "' ~ a, 
~ 

s 
~ 

0 
0 
0 

Q: 

0 
h 

FRONT VIEW 

12" Signal Head 
( Ye!!o w Lens) 

or below panel 

Sign Panel 

Alum . .Z-3" X 2.33" 

( Vci" l/J-U Bolt 

Drill J8 11 l/J Hole 
Pipe Cap 

~~~§§Y"..__-f/2 11 
Flexible Conduit Or 

~ 90° Angle Connector 

Catenary Wire 

CABLE ENTRY DETAIL 78" l/J-U-BOL T 
Ya 11 Wire Rope Clamp 

MOUNTING DETAIL 

-II-- 0.125 

See Mounting Detail Y4 11 r/J Aluminum Round 
Head Bolts with Nuts and 
Lockwoshers, bolts shall 
be spaced © 12" centers 
max. 

Alum. Z!-3 11 X 2.33 

" ' ' \ 
Ii I I 
111 I I 
Ill I I See Cable 
~uJ Entry oeta11 

SIDE VIEW 

Sign Panel 

Flasher unit and cabinet to be placed 
on the strain pole supporting overhead 
sign assembly or on service pole. The 
flasher unit not to overhang private 
property or sidewalk. 

z SECTION DETAIL 

SCHOOL SIGNS & MARKINGS 

Sheet No. 



Notes: 

SCHOOL ZONE 

OOllMPH 
WHEN FLASHING 

FTP-31-06 

:t 12 11 Signal Head 

(Yellow Lens) 

OVERHEAD STANDARD 
* Flashing Beacon Moy Be Placed Within Or Below Pone! 

END 
SCHOOL ZONE 

FTP-32-06 

1. Standard size signs should be used whenever possible. Minimum sizes may be used 
only on low volume, low speed (/ess than 35 mph) streets. Special sizes should be 
used on expressway facilities where special emphasis is needed. 

2. The value of the actual school zone speed limit shall be determined by the District 
Traffic Operations Engineer in cooperation with loco/ school superintendents. In no 
case shall it be less than the 15 mph min. as set by low. 

3. See Index No. 17355 for sign details. 

4. When fluorescent yellow-green background color is used, a systematic approach featuring 
one background color within a zone or area should be used. The mixing of standard yellow 
and fluorescnet yellow green background within a zone or area should be avoided. 

FTP-33-06 

00 
M.P.H. 

24 11 

W13-1 

SPEED LIMIT ASSEMBLY 

SCHOOL 

SPEED 
LIMIT 

00 

54-5 

SCHOOL 
SCHOOL 

END 
SCHOOL 
ZONE 

FTP-34-06 

Note: 

SPEED DAYS LIMIT 

00 0100-0100 

0100-0100 

FTP-35-06 FTP-30-06 

12 11 Signal Head 
(Yellow Lens) 

SCHOOL 
SPEED 
LIMIT 

00 
WHEN 

FLASHING 

55-1 

Ground Mount Standard 

Existing ground mount school speed limit signs utilizing a single 8 11 min. 
size beacon or two 6 11 min. size beacons inside the sign border are considered 
meeting the standard. However, replacement or upgrading of these school 
speed limit signs shall conform to the above standard. Numerical speed limit 
displayed shall be established by appropriate regulatory authorities. 
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NOTE' 

6" Yellow 

White-Red reflective 
Pavement Markers 
Shall Begin at the Transition. 

DETAIL A 

For RPM Location 
To Index 17 352. 

6 11 Yellow Line Along Left 
Edge of Trove/way 

_I 3.o l...:£1 

Maintain Fu!! Romp 
Width (}5' Typical) 

30' 110'1 

Main ta in F u!I Ramp 
Width (15' Typical) 6 11 White Edge Line 

In advance of lane drops at exit romps a special marking pattern 
may be used to distinguish the lane drop situation from a normal 
exiting ramp or auxiliary !one. 
A typical special marking for lane drops consist of 8 11 wide by 3 1 

long white stripes separated by 9' gaps. If used, this special 
marking should begin Y2 mile in advance of the theoretical gore 
point. Where lane changes may cause conflicts, on 8 11 wide 
solid white channelizing line may be extended 300 1 upstream 
from the theoretical gore. <MUTCD Section 38.05). 

8" 

8" White 

Refer To Detail B 

6 11 White Edge Line 
Refer To Detail A 

NOTE' 
Reflective pavement markers 
are installed adjacent to the 
edge line. 

Shoulder Line 

To Detail A 

White-Red Reflective Pavement 
Markers Every 40'. 

• 

DETAIL B 

Yellow-Red Reflective 
Markers Every 40'. 

Shoulder Line 

White-Red Reflective 
Markers Every 40'. 

Shoulder Pavement 

Yellow-Red Reflective 
Markers Every 40 1

• 

Shoulder L. 
me 

NORMAL TAPERED EXIT 

Shoulder Line 

Edge Line 

!TWO THRU LANES! 

Shoulder Pavement 

f • ~Shoulder Povt. 

• 

6 11 Yellow Edge Line 

"S" P 30 35 40 45 50 55 
"X" Ft. 20 20 40 40 60 60 NORMAL TAPERED EXIT ONLY 

Passenger Car, Daytime, Posted Speeds 
Or 85th Percentile (Use Higher Value) 

!TWO THRU LANES - THREE APPROACH LANES! 

B~ X L:Ahiz 
Edge Of Pavt. 
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6" White 
6 11 Yellow 

Yellow-Red Reflective Markers 
(Every 40') Shall End At 
The Termination Of The Yellow 
Edge Line 

Yellow-Red Reflective Markers 
(Every 40') Shall End At The 
Termination Of The Yellow Edge 
Line 

6 11 Skip Line Ends At Point Where Lone Width 
and Ramp Width ore equal (12') 

For Striping See Detail "A" (Sheet 1 of 4) 

6 11 White Edge Line 

NORMAL TAPERED ENTRANCE 

For Striping See Detail 11A 11 (Sheet 1 Of 4) 6" Yellow 

8~ Whrte 

White Red Reflective Pavement 
Markers (Every 40') Shall End At 
The Theoretical Gore. 

Maintain Full 
Ramp Width 
(15' Typical) 

NORMAL TAPERED ENTRANCE 
WITH ADDED LANE 

Shoulder Pavement 
Shoulder Line ~ 

Shoulder Line 

White Red Reflective Markers 
(Every 40'! Sholl Stop At End 
Of Transition 

Shoulder Line 

~6 
1

• W.b.if? ~k1Q_ Line 

Shoulder Gutter 

6" White Edge Line 
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White-Red Reflective Markers (Every 40') Sha!/ End 
At The Termination Of The Acceleration Lone. 

8" Solid White Line Shafi Extend 
One Fourth The Length Of Acceleration 
Lane From Gore Markings. 

6" White Edge Line 

6 11 Yellow Edge Line 6 11 White Skip Line 

End 6" Yellow Edge Line 

See DetailA 
Sheet 1 of 4 _>G/" 

White-Red Reflective Markers (£very 40') 
Sholl Begin At The Transition. 

Skip Line For One-Half Length 
Of Full Width Deceleration And 
Acceleration Lone 

6" White Edge Line 

PARALLEL ACCELERATION AND DECELERATION LANE 

8" WHITE SKIP (3' By 9'J 
WHITE -RED REFLECTIVE B" SOLID WHITE STRIPE 
PAV EMENT MARKERS (24' CENTERSJ WHITE-RED REFLECTIVE . L Shoulder Pavement PAVEMENT MARKERS (20' CENTERS) 

--"- ~ ~ / \ -- -- --

\ / \ 

--~-
I 

~ ~ 
-- - . -- . -- -- --
-- - . -- . -- -- --

. -
- ;,I . . . "j . 

Shoulder Line ~ 

f/2,.., Mile 300 Feet Varies 
v 

TYPICAL MARKINGS AT OUAL LANE EXITS 

~ ~ 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --- --

. --

. --

-- . 

-- -- -- -- -- --

-- - . --

-- - --

-· - -· - -· - . -· - . -· -· 
. 

f/2 /)Mile 
v 

LANE DROP MARKINGS 8" WHITE SKIP 
(3'By 9 1

) WHITE-RED REFLECTIVE 
PAVEMENT MARKERS (24'CENTERSJ 

. -- --

-- --

. . 

Length Varies 

8" SOLID WHITE STRIPE 
WHITE-RED REFLECTIVE 
PAVEMENT MARKERS (20' CENTER SJ 

TYPICAL LANE DROP MARKINGS AT EXIT RAMPS 

-- -- --
. -- . -- . --

~ 

c < c < .< [< 
Exit Romp ~ . 

Shoulder Line ~ 

See Detai!A 
Sheet 1 of 4 

-- . 
-- . 

. 

300 

See Detail A 
Sheet 1 of 4 

Shoufder Line 

--

--

c < 

Feet 

~ 

. --

. --

c < < 

-. 
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. 
< 

Yef/ow-Red Reflective Markers 
(Every 40') Sholl End At The 
Termination Of The Yellow Edge Line 

End 6" White Edge Line 

Begin 6" White Edge Line 

Begin 6 11 Yellow Edge Line 

Yelfo w-Red Reffective Markers 
(£very 40 1

) Shall Begin At 
The Yet/ow Edge Line 

~ 

(<) 
~ 

. 

Se 
Sh 

e Detail A 
eetlof4 

Note: Arrows indicate direction 
of travel and ore not shown 
for pavement marking. 
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I I 

I I 

I I 

I I 

s··_/ 
Yellow 

Notes: 

1. Post de!ineators spaced at 40 1 on curves of the entrance and exit of ramps. 
The spacing on the tangent portion of the romp section shall be 300'. All 
de!ineators ore to be setback 4 1 from shoulder break. Post delineotors should 
not be discontinued in sections with guardrail. 

2. "For signalized interchanges, the wrong-way pavement arrows shall be deleted 
which would be located in an area from the slope line to 30 1 before the 
lane-use arrow. Wrong way arrows located outside this area shall be installed." 

10· 30· 6 11 White 

5n White Skip Line 
6" Yellow Main Line 

• • • • • • • 6 11 White Begin Yellow-Red Markers 
At Beginning Of Yellow Line. 

Begin White-Red Reflective Markers at Transition. 
(40 1 Spacing) 

Yellow-Red Reflective Markers (£very 40 1
) 

Along The Left Edge Line Of The Ramps ----

Terminate White-Red Markers 
At The P. T. 

Wrong Way Arrow To Be Placed At The 
Physical Gore Or 100 1± From Theoretical Gore. 

6 11 White 

End 6 11 Yellow 

End Yellow-Red Reflective Markers 
At End Of Yellow Edge Line 

+ 

~ .. 
• 

White-Red Reflective Markers 
(Every 40') 

Single Yellow Post Mounted 
Delineator (40 1 Spacing) 

Wrong Way Arrow 

6" Yellow 

• • 

... 

6 11 White 

6" White Skip Line 

\ 

White Arrow With 
White-Red Reflective Markers 

23'-6 11 

Direction Of Travel 

" 2'-6 11 

n 5•• 

WRONG WAY ARROW 

6 11 White 

8 11 White 

Spacin 

4 

• • 

6 11 White 

• • 8" White 

~ 

a• a 
1-f. 
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Single White Post Mounted 
Delineator (40' Spacing) 

.. 
• --3•• 

Solid White 

Wrong Way Arrow To Be 
Placed At End Of 
Physical Gore Or ± 100 1 

From End Of Theoretical 
Gore. 

Single White Post Mounted 
De!ineator (40' Spacing) 
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-+- J" 

Illfllf 
--" I- 4 " --1 1-- 4 " --1 1--4 " 

19 s.f. 2 7 s.f. 22 s.f. 

r 
8' 

l 

--!~411 

36 s.f. 
--1 i--4" 

21 s.f. 

30" 

23 s.f. 12 s. f. 16 s.f. 
Right Turn Arrow To Be Reversed 

11 s.f. 

Traffic Flow 

.... 
Use Yellow Delineators On 
Sides Facing Cross-Over 

Use Green Delineators On Sides 
Facing Away From Cross-over 

Traffic Flow -+ 

6" White Edge Line 

Yellow (6'-10 1 Skip) 

6'-10' 
Extension 

1-----i 

~ 
Radius 
Point 

Extension At Radius 

White Edge Line 

JO' 30' 

6" Yellow Edge Line 

Generally Top Of Post Should Be 4 1 

Above The Edge Of Pavement Grade 

6" Yellow Edge Line 

6" White Skip 

27 s.f. PAVEMENT MARKINGS AND DELINEATORS FOR MEDIAN CROSS-OVER 

NOTE: When arrow and pavement message are used together, the arrow sha/f be located down stream of the pavement 
message and shall be separated from the pavement message by a distance of 15 1 (Bose of the arrow to the 
base of the message). Stop message shall be placed 15 1 from back of stop line. NOTE' 

BASIC COLOR RULE' 

DIMENSIONS ARE WITHIN 1" ± 
PAVEMENT ARROW ANO MESSAGE DETAILS 

Markings applied to median noses shall be yellow in color. 

White lines separate traffic in the same direction. Yellow lines separate traffic in opposing directions. 
Yellow dotted lines may be used in special cases. Black may be used in combination with white for skip 
a light-colored pavement does not provide sufficient contrast with the markings. 

lines where 

6" Yellow Edge Li;=._\- _
1

th Chile 
1~5 ~~II one ~ ~ ~ Delineator Post 

Solid Yellow Edge Line _l 10 1 Skip 30' Gaps White Lane Line - _L
6

,, 
6"• 30' - 30' - 30' - 30' 

T Joi' Joi' Joi' Joi' Joi' T 

2 1 Skip 4 1 Gap Dotted Line (Turning GuidTineJ Solid White Edge Line or Lone line _l 
1111111111111111111111111111 Ts" •••••••••••••-T6" 

6 11 
6 1 Skip 10 1 Gap Extension Of Edge Line Through 

~ , Cross-Over Area 
Two-Lane Passing Prohibited (Yellow) _ ±t JO' JO' JO' JO' JO' JO' JO' 10' 10' JO' _l 

- - 4 I~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T6" 
- -~ 6' 6' 6' 6' 6' 6' 6' 6' 6' 6' 6' 

Double Solid Yel!ow (Or White) 
6 

:
:::::::::::::::: ::1':::141150/id White Channelizinq Line _l 

I 6"-8" /ff T 
6' 3' Skip 9' Gap Lane Drop Markings At Interstate 

Ramps 
10' Skip 30' Gap Yellow Centerline _L 9' 9' 9' 9' 9' 9' 9' 9' 9' 9' 9' 9' 9' 9' _L 
- 30' - 30' - 30' - 30' - 6" I I I I I I I I I I I I I I I 8" I I I I I I I I I IT II 1111 II II II II II 1111 1111 1111 llT 

10' 10' 10' 10' 10' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 

TYPES OF PERMANENT LONGITUDINAL LINES 

CONTRAST MARKINGS 
10 1 White Skip With Black Contrast, 

10' White Skip With 10' Black Contrast and 20 1 Gaps 
With 

c::l 
' ' 10' 

30 1 Gaps A 
30' c:::( 30' b 

I I I I 

10' 10' 

lf/2" Black Contrast / 10' Black Contrast ~ 

30' c::i 16" c::l .1_9" -=:l20' -:6 20'-=:l20' -=i20' ~ .1.6" 
1 1 T 1 1 T 1 ~ 0 ~ 1 ~0 1, 1 110, 1 110, 1 110,T 
10' 10' 10' 10' 10' 10' 10' 

18" 27" 36" 

• .. • • .. 
---4 :-- --:: • .. • .. • 

6" Yellow Edge Line 
R3 4 - - -

~ Rood 

Paved "ti 

; Road Q: 

0 
~ 

' 0 

6" ljlbite=-=,.,, e-:=6 11 Whrte 

-------..Ji" White S!:fE--..._ 

~~r==!!..~6~'~'~Y~e~V~o~w,..E~d~q~e""'.L~m~e~-=;,,~~ ~--Wh~it~e,,..~~..;!;;,,.,;;6~".,;,Y;e;Vo:;;,;,w.,;E;d,.;;e.,;L;m;e;,,,,~~I 
• 

1 
6' Grassed Median With Or 

~eFU!iLane · w1·1haut curb ========""~ Width De/Jneator Post 
_ _ 6:._White Line Begins Op.I2.QSitJLRodius Point <::6 11 Yellow Edge Line 

:'.:'.::'.::'.::'.::'.:~;,;;-;,;-;;,;-;;,;;~;,:~-;j;~6 
1 

- 10 
1 

Skip ~ G 6 
11 

White E dqe Line 

At Radius if 1° ( 
Radius Point Paved :1 r It I 
Point Road ~ 

PAVEMENT MARKINGS FOR INTERSECTIONS 
WITH MAJOR AND MINOR ROADS 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS 

Edge of Travel Way't----mll 

Travel Way 

11------Edge Line----illJI 

Curb 

Centerline 
Gutter 

Gutter 
(ff Applicable! 

Edge Line Edge of Travel Way 

PLACEMENT OF EDGE LINES 
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Use Stop Bar At 
Signalized Intersection 
Only 

12 11 White 
For Crosswalk 

I 

' 

I 
I 
I 
I 
\ 
\ 

50' Min 

25' 

24" White 

\ 
\ 

)> 

6 11 Ye!!ow Skip 

6 11 Ye!!ow Solid 
75' Min 50' 

300' Max. Intervals Between Double Arrows 

6 11 White 6 11 Dbl Yellow 
For use in congested urban areas where available storage 
length between intersections is limited and a permanent 
point of transition from the two-way turning lone to the 
exclusive turning !one can not be determined. 

SCHEME ONE 

~ 6 11 White 

Min 75 1 

~ ........................ 

--

12 11 White 

--

For Crosswalk 

12 11 White 
For Crosswalk 

( 6
11 

Dbl Yellow 

R~~ws Point JO' 

25

, B' I 

""~---"'""''---"- le-----------+--I _ _, 
" "I I I 

I a 

For use in rural & suburban areas where an adequate 
storage lane length can be spec1f1coffy determined. 

300 1 Mox. Intervals Between Double Arrows 

(WITH SINGLE LANE LEFT TURN CHANNELIZA TIONJ 

TWO WAY LEFT TURN LANE 

12" White 
12 11 White For Crosswalk 
For Crosswalk 

TYPICAL CROSSWALK MARKINGS FOR CURB RAMPS 

2008 FOOT Design Standards 

SCHEME TWO 

SPECIAL MARKING AREAS 
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I I 

6'-JO'Skip I : 
6" White~~ 

I I 
I 
I 
I 
I 

J 
0 
CC] 

J, 

These markings may be used 
for locations with restricted 
left turn lengths, only when 
called for in plans. 

I 1~ 6" Obi Yellow 

~ 

RESTRICTED LEFT TURN MARKING 

100 1 Minimum o 
by L~ws 

ws2 
IL ~ 60 < 45 

r as determined 

mph) where 

- -

~ 
Co 
0 
~ 

--

W is the later 
5 is the 85th 
miles per hour 

al offset in feet and 

For left turn s 
see sheet 2 o 

percentile speed in 
(speed limit) 

torage lane detail 
f J 3 of this index. 

I 
I 

I I 

I I 
I I 
I I 
I I 
I 
I I 

I I 
I 

'" I 
I 

I I 
a~ I 
CC] 

I 'o I 

- ----/ L--6" Db! Yellow 

"' "' 
_6~White~ 

\ 

., 
-

TYPICAL INTERSECTION 2 THRU LANES 
PLUS LEFT TURN LANE, WITH CROSSWALK 

- - -., 
- - -

6 11 Yellow 

18 11 White 
10' center to center spacing 
for Chevrons 

Median Edge 
NL 

6 11 White Skip 

" DNL 6 11 White 

8 11 White 

RIGHT TURN LANE DROP AND ISLAND DETAILS 
LEFT TURN LANE DROP IS MIRROR IMAGE 

24 11 White Stop Line 

24" White Stop Line 

Width of crosswalk to equal width of the 
adjacent sidewalk, but not fess than 6 1 

24" White Stop Line 

6 11 Yellow 

Median Edge~ 

24" White Stop Line 

,r,c_-- 18" White 
10 1 center to center spacing for Chevrons 

White 

---8 11 White 

6 11 White 

6 11 White Skip 

APPLIES TO ONE WAY LEFT 
TURN LANE AL SO 

RIGHT TURN LANE ANO 
ISLAND DETAILS 

NOTES' 

1. When public sidewalk curb ramps are present, refer 
Index 17346 and Index No. 304 for crosswalk widths. 

2. Double yellow longitudinal center lines on al! 
roadway approaches shall be extended back 100' 
for projects involving intersection improvements only. 

3. When specified, 11stop 11 message shall be placed 25 1 

back of stop fines. 

STOP BARS, CROSSWALKS ANO DOUBLE CENTER LINE DETAILS 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS 
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AVMHOIH 

R6-3 ~ 
0301AIO 

Rl-1 ~ 

NOSE WIDTHS UNDER 30' Nose Width 

6" White/ 

ONE WAY signs (R6-1J are not ordinarily 
needed at divided highway intersections 
with nose widths of less than 30', 
and should be (nsta!!ed only if specifically 
called for in the plans. 

.,,... 

24 11 White 

24" White 

6" White=> 

Nose Width 

~ Rl-1 

DIVIDED 
~ R6-3 

FIGURE 1 HIGHWAY 

R6-3 
AYMHOIH 

~ 
0301AIO 

Rl-1 
200 1 

R6-JL 

24 11 White 

NOSE WIDTHS 30' AND GREATER Nose Width 

Nose Width 

---r;;;;;;;:;~?':R6-JL l<'.:$:fil I 
R6-1R Rl-2 White 

200 1 

l 
FIGURE 2 

ONE-WAY SIGNS ON DIVIDED HIGHWAY INTERSECTIONS 

DIVIDED 

~ R6-3 
HIGHWAY 

18" White 

Varies 
To Be Det . 

Direction of Travel -
ermrned r . 

in Freid 

8" s· . ingfe WIJ/te 
D1rectiOn of r 
~el 

. 'dge Line 
6 ,, White c 

Gore Area 
Beginning Of Physical Gore 

6" y el/ow Edge Li'ne 

PAVEMENT MARKINGS FOR TRAFFIC CHANNELIZATION AT GORE 

<TRAFFIC FLOWS IN SAME DIRECTION) 

Standard No-Passing 

. of Travel 
nirection~ 
~ 6'' 

[_ y 6" Double 

POSTED WAY! "Y" 
SPEED LIMIT ft. 

MPH 

30 OR LESS JO 

35 20 
40 20 
45 30 

50 OR MORE 40 

PAVEMENT MARKING FOR TRAFFIC SEPARATION 

<TRAFFIC FLOWS IN OPPOSING DIRECTIONS) 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS 

Ed e Line 
ye/low g 
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I~ TRANSITION DISTANCE L 1 
s 

w 
ffEET! 

MPH 8 9 JO 11 12 13 14 

30 120 135 150 165 180 195 210 

35 165 185 205 225 245 265 285 

40 215 240 270 295 320 350 375 

45 360 405 450 495 540 585 630 

50 400 450 500 550 600 650 700 

55 440 495 550 605 660 715 770 

60 480 540 600 660 720 780 840 

65 520 585 650 715 780 845 9JO 

L 1 = WS ( 45 MPH or Greater) Design Speed 

ws 2 
(LF 60 s40 MPH! Lateral offset 

I-

White De!ineators Shall Be Used 
Throughout The Transition Where 
85th. Percentile Approach Speeds* 
Are Greater Than 50 mph. ~ 

250' 

250' 

-I 

* "A" SP Em 
MPH (FT.J 

55 950 

50 850 

45 750 

40 650 

30 450 

250' 

-I -I -I 

TYPICAL TRANSITION MARKING 
COLOR SHALL BE THE SAME AS RESPECTIVE EDGE LINE 

18'~45° 8" 
Solid Solid 

y_____.._ 

Point Where Pavement 
6 11 White Edge Line 

6 11 White Edge Line 

A 

Begin Taper 

-I "'==Median ~ 

White Delineators Sha!! Be Used Throughout 
The Transition Where 85th Percentile LEFT ROADWAY CENTERED ON EXISTING ROADWAY 
Approach Speeds * Are Greater Than 50 mph 

POS Tm !DAY J "Y" 
SPEED LIMIT (FT.J MPH 
30 OR LESS JO 

35 20 

40 20 

45 30 

50 OR MORE 40 

w 
-I 

J5:J Std. Taper 
(4:1 Minimum Not Less Than 50') 

-I -I 

6" Yellow 

Direction of Travel 

NOTE: 

W9-1 & W9-2 are supplemental to the W4-2 sign and 
may be deleted if space is not available. The W9-J 
should be used if only one supplemental sign is installed. 

Ll A 

I BO' I Begin Taper 

-I -I -I -I -I 
..,~ 

Edge Line 6" Yellow Skip 

. - . 
«; ... 
ff -. - . 

25 1 

PAVEMENT MARKING DETAIL 

6 11 White Edge Line 

RIGHT ROADWAY CENTERED ON EXISTING ROADWAY 

SCHEMES FOR TRANSITION - 2 LANE / 4 LANE ROADWAY 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS 
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12 1 

12' 

1::::1_1_12 ,_l_ 72" 

I 50' I I 50' 
I I I 

117' 8" 

LAYOUT FOR 1, 2 AND 3 DIGIT NUMBERS AND LETTERS 

MESSAGE SIZE AND SPACING 

3" 3" JO" 
44" 

-1 r-

1 
106" 106" 106" 

I 
66" 

MAT DIMENSIONS 

1 
106" 

I 

NOTES' 

1. Messages sha!! meet requirements of Specification Section 
971-7 and Section 711. 

2. The thickness of the preformed message shall be 125 mils. 

3. The message shall consist of white letters and numbers with 
black contrasting material. The black material shall meet 
the mot dimensions shown and have a minimum skid resistance 
value of 55 BPN. 

4. The "EXIT NUMBER" position remains the same (JJ7'-B"J from the 
beginning of taper regardless of the number of fines of information. 

32" 54" 

106 11 106 11 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS 
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Stop Bar Perpendicular To 
Edge Of Trove/way Or 8 1 

From & Parallel To Gate 
When Present. 

Yellow 
Stop Bar Perpendicular To Edge 
Of Trove/way Or 8' From & 
Parallel To Gate When Present 

It---+-- 6 11 Dbl. Yellow 

24" l"'!'!"~-r---\l--, 24" 

Pavement 
Message 
White 

30" 

DO NOT 
STOP 

ON 
TRACKS 

RB-8 
For Use Near 

Signalized Intersections 

6 11 Yellow 

I~ 

24" White 

2411 

White 

24 11 

White 

The Railroad Traffic Control Device 
Is To Be Located A Minimum Of 12' 
From The Railroad Centerline. See 
Index No. 17882 For Protection Devices. 

12 1 Min. 

@) 
WJ0-1 

See notes 3, 4 & 5 
for sign placement. 

RAILROAD CROSSING AT 2-LANE ROADWAY 

6" Double Yellow 

24" White 

See Detail This Sheet For Placement Of 
Railroad Pavement Markings. 

DO NOT 
STOP 

ON 
TRACKS 

RB-8 

30" 

For Use Near 
Signalized Intersections 

12' Min. 

24" White 

The Railroad Traffic Control Device 
ls To be Located A Minimum Of 12 1 

From The Railroad Centerline. See 
Index No. 17882 For Protection Devices. 

00 00 t;24" White :;\ 

See note 3, 4 & 5 
for sign placement 

WJ0-1 

RAILROAD CROSSING AT 4-LANE ROADWAY 

1. When computing pavement messages, quantities do not include 
transverse lines. 

2. When dynamic devices are not present or are to be installed, the 
crossbuck shall be located at the future location of the RR gate 
or signal and gate in accordance with Index No. 17882. 

3. Placement of sign Wl0-1 in a residential or business district, where 
low speeds are prevalent. the WJ0-1 sign may be placed a minumum 
distance of 100' from the crossing. Where street intersections occur 
between the RR pavement message and the tracks an additional 
WJ0-1 sign & additional Pavement message should be used. 

4. Recommended location for FTP-61-06 or FTP-62-06 sign, JOO' urban 
& 300' rural in advance of the crossings. 

50'Min. 6 11 Yellow 

-I I- 4 

~l 
* Does not include 24 11 bars. 89 s. f. 

TYPICAL PAVEMENT MARKINGS FOR R/R CROSSING 

NOTE' 

Pavement Markings symmetrical about centerline 

PAVEMENT MARKINGS FOR TERMINATION 
OF TWO WAY LEFT TURN AT R/R CROSSINGS 

5. A portion of the pavement marking symbol should be directly opposite 
the Wl0-1 sign. 

SPEED 
MPH 
60 
55 
50 
45 
40 
35 

URBAN 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS 

"A 
IN FT. 
400 
325 
250 
175 
125 
100 

85 MIN. 
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.. 

.. 
.. 

A* 

W3-2 

.... .... .... .... .... .... .... .... .... .... .. 
Rl-5 

-------
SPECIAL EMPHASIS CROSSWALK 

YIELD MARKINGS 

I 
4' Min. 

24" Min "-------------7.111111111111111 
(TypicafJ 

24 11 

4' 

111111111111111 Min. 

4 1 Min. 

I ,,. 
'" 

SPECIAL EMPHASIS CROSSWALK 

4' 
Min. 

27" 

24 11 

Yield Lines 5-18 11 X 27 11 White triangles facing traffic 
equally spaced within trove! lane with 1 additional triangle 
using some spacing when a bike lane is present. 

SIOEWALK 

PUBLIC 
SIDEWALK 

CURB 
RAMP 

Sff NOTE 4 FOR MINIMUM WIDTHS 

ALL CROSSWALK MARKINGS ARE WHITE 

40 1 Min. 

T -
40'Min. 

GENERAL NOTES 

J. For traffic and pedestrian signal insta!fation, refer to Index 
No. 17721 through 17890. 

2. For public sidewalk curb ramps, refer to Index No. 304. 

3. For pavement marking and sign insta!fotion, refer to Indexes 
11200 through 17356. 

4. Crosswalk minimum widths: Intersection Crosswalk 6'. 
Midb!ock Crosswalk 10 1

• 

-24 11 
- 24" 

~c~ •======= - ======'.. 
6" Double 

Y /low ---
\!~~Wll-2 

--------------+-------------~ r W16-7p 

Wll-2 

~----;/~_A_*-----~ Wll-2 Wll-2/ 

APPROACH A *SUGGESTED 
SPEED MPH DISTANCE rFt.! 

25 Dr Less 200 

26 To 35 250 

36 To 45 300 

46 To 55 325 

W16-7p 

SPECIAL EMPHASIS CROSSWALK 
MIDBLOCK-SIGNALIZED 

2008 FOOT Design Standards 

SPECIAL EMPHASIS CROSSWALK 
TWO LANE NONSIGNALIZED 
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R ~ TURN LANES o CURBED ANO UNCURBEO MEDIANS 

I 

; ; ; I URBAN CONDITIONS RURAL CONDITIONS 

Taper 50 1 

.__Begin 
Design 

Cfearonce 
Brake To Tota! Brake To Total 

LI 
Lane Line 

L2 Stop Bar (ff Required) - Speed Stop De eel. 
Clearance 

Stop Dece/. 
Clearance 

Distance Distance Distance 
L 

Queue Length :;: J: (mph! Distance Distance Distance Distance 
Li L2 L L3 L2 L L3 

35 70' 75' 145' JJO' --- --- ---

40 80' 75' 155' 120 1 --- --- ---
SINGLE LEFT TURNS cu Queue Length ls Measured From 45 85' JOO' 185' 135' --- --- ---

The Median Nose Radial Point Or, 
When A Stop Bar Is Required, Fram 50 J05' 135' 240 1 160' 185' 290' 160' 

The Stop Bar. 55 125 1 --- --- --- 225 1 350' 195' 

60 145' --- --- --- 260 1 405' 230' 

R ~ 65 170' --- --- --- 290 1 460' 270' 

----------- ; ; ; I I 
; ; ; 

Taper 100 1 

>---Begin Lone Line r Begin Lane Line 

L 1 L2 Queue Length Less Than 100 1 

L3 I 
1 Arrow 

(Measured From Stop Bar La cation) I 

I L 1 ?J -
6" White7 25' 

DOUBLE LEFT TURNS 2 Arrows 1 

Varies JOO' To 150,' 

I 

-
Wh5 

? "'-Stop Bar 8 24" White 
6" 25 (TypJ 

3 Arrows ' 
Varies 150' To 200 1 

' 

' - ll5'? ? ?ii 
White7 ------- ; ; ; I 6" 

:: I ; ,.., ; ~ ; = 
~25 

Arrow should be evenly spaced between first and lost arrow. Turn 

~ I ~ 
!ones longer than 200 1 add one arrow for each 100' additional length. 

The ONLY pavement message is required 
ARROW for turn lanes, where the thru lane becomes Through Lone Becomes Exclusive Left Turn SPACING 

turn lane. 
NOTES: 

1. The "Begin Lane Line" locations are based on the standard lengths 
shown in Design Standard 301. These locations must be adjusted 

----- ; ; ; I 
on a case by case basis for turn lanes not meeting the standard 
lengths. 

4 4 4 2. Yellow left turn edge marking may be used adjacent to raised curb or 

~ ~ 
gross medians if lane use is not readily apparent to drivers approaching 
a left turn storage lane. 

Through Lane Becomes Optional Left Turn 3. Refer to Design Standard Index 301 for Roadway Details. 

4. This Index also applies to right turn lanes. 

DOUBLE LEFT TURN MARKINGS 

© 
2008 FOOT Design Standards Last Sheet No. Revision 
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1. Recommended spacing of symbols: Immediately ofter intersections and major 
driveways and at a maximum spacing of 600 feet for urban sections and 
1320 feet for rural sections. 

2. Raised pavement markings and raised barriers can cause steering difficulties 
and should not be used to delineate bicycle lanes. All pavement markings and 
pavement messages shall be white. 

6" WHITE 

No stripe at edge 
of curb & gutter 

_L 
4" 

T 
or paved shoulders. 

_L 
4" 

' 
T 

DETAIL OF BIKE LANE MARKINGS 

24 11 

4.2 s.f. 

40" 

5.4 s.f. 

D n 

Stop Bar Perpendicular 
To Edge Of Trove/way 

* Pavement 
Message 
White 

n 

L 

D 

-1 
3 1-8 11 

r 
;, 

~ -11-r 
11 s. f. 

3'-4" 

f.!"" 
2'-8 11 

r r 
;, 

~ -11-2·· 
II s. f. 11.3 s.f. 

~ WJ0-1 
18 11 Diameter PAVEMENT MESSAGE DETAILS 

*NOTE 

3. When used on a bike lane (adjacent to vehicle lane) 
markings shall be placed adjacent to markings for 
vehicles & Wl0-1 sign shat/be sized and placed for 
vehicles. 

2008 FOOT Design Standards 

SPECIAL MARKING AREAS (BICYCLE) 

Last 
Revision Sheet No. 

07/01/05 10 of 14 
Index No. 

17346 



Public Side walk Curb Romp 

6 11 White 

Sign No FTP-21-06 
and FTP-22-06 

22' 

Sidewalk 

00° 6" hite !TypJ 

I 

9' 9' 9' 9' 9' 

3-6" white chevrons 
equally spaced per aisle. --/~1HI'-' 

Sign No FTP-21-06 
and FTP-22-06 

::::i:: 6 11 White 
!Typ! 

Public Side walk 
Curb 
Romp 

0. 0. 

Sign No FTP-21-06 
and FTP-22-06 

22'1 

Sign No FTP-21-06 
and FTP-22-06 

Sidewalk 

·~'=-+-"1=2\_,5• 12' 9' 9' 9' 

Public Side walk Curb Romp 

Sidewalk 

* FOR ACCESSIBLE MARKINGS - SEE ABOVE 

"OlMENSIONS" 
L'cO "A" "B" "C" "O" "E" 

45° 19'-1" 12'-9" 7'-0" 27'-0" 17'-0" 

60° 20 1-l" 10'-5" 5'-9" 23 1-2 11 13'-10" 

NOTES: J. Dimensions ore to the centerline of markings. 

2. An Access Aisle is required for each accessible space when angle 
parking is used. 

3. Criteria for pavement markings only, not public sidewalk curb romp locations. 
For ramp locations refer to plans. 

4. Blue pavement markings shall be tinted to match shade 15180 of Federal 
Standards 595a. 

5. The FTP-22-06 ponelsha!!be mounted below the FTP-21-06 sign. 

PAVEMENT MARKING FOR PUBLIC 
SIDEWALK CURB RAMPS IN REST AREAS 

Upstream 1------~A~-----+------~------i Do wnStream 

Drivers Eye Location 

SPEED UP STREAM !A! DOWN STREAM !BJ 
MPH 2 LANE 4 LANE 
0-30 85' 60' 45' 
35 100' 70' 50' 

NOTES 
1. Distances measured longitudinally along the street from driver location 

of entering vehicle to end of parking restriction. 

2. Distances applicable to intersecting street, major driveways and other 
driveways to the extent practical. 

3. For nonsigna!ized intersections, the values above sha!!be compared 
with the values for signalized intersections and the maximum restrictions 
implemented. These restrictions apply to both accessible and 
nonaccess(ble parking. 

MINIMUM PARKING RESTRICTION FOR 
NONSIGNALIZED INTERSECTIONS 

4. 53 s.f. 

6. Use of pavement symbol in accessible 
parking spaces is optional, when used the 
symbol shall be 3' or 5' high and white in color. 

"UNIVERSAL SYMBOL 
OF ACCESSIBILITY" 

GENERAL NOTES (Signalized & Nonsigna!ized) 

1. For entrances to a one-way street, the 
downstream restriction may be reduced to 20'. 

2. Parking shall not be of/owed within 20 1 of a crosswalk. 

3. A!! parking !one markings sha!! be 6 11 white. 

4. Parking !one lines shall be broken at driveways. 

5. Refer to Chapter 316, Flo. Statutes, for laws 
governing parking spaces. 

6. Where curb and gutter is used, the gutter pan width 
may be included as port of the minimum width of 
parking lone, but desirably the lane width should be in 
addition to that of the gutter pan. 

NOTES' 

TYPE I 

_Jo 71ng Zone - Yellow Curb (Op_tiono!J 

I LLJ1 F I r 9 c--~--c-· ~ 1 f 1 

Min. TYPE II 
No 

~ 
22 1 Min. & 26 1 Mox. 

TYPE III 
No Parking Zone - Yellow Curb (Optiona/J 

~ (1 sr/n ~~\ f= 
SPEED LIMIT SIGNALIZED 

MPH INTERSECTIONS 

0-30 30' 

35 50' 

PARKING RESTRICTION !FT.! FOR 
SIGNALIZED INTERSECTION 

DISTANCE FROM 
CURB RADIUS !Y! 

1. Parking restrictions measured from curb radius point. 

2. Restrictions for accessible parking are the same as 
those applied to nonsigna!ized intersections. 

MINIMUM PARKING RESTRICTION FOR 
SIGNALIZED INTERSECTION 

2008 FOOT Design Standards Last 
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I I 

'!' I I 
4' BIKE LANE 

~ I I 

6" WHITE I I 
2'-4' SKIP 

I I 

I I 

5• BIKE LANE 
4• MINIMUM 

I I 

I I 

.... ~+++-..-..'' 

'!' 
4' BIKE LANE ~ 

WMMrna~ J 
DRIVEWAY~ 
(High volume) 

) I I 

I I 

RESIDENTIAL J 
DRIVEWAY I I 
(Low volume) 

'!' 

~ 
I I 

4' BIKE LANE 

t 

iii 

MAX. SPACING 
600' 

t 
ili--_J_ 

-e:--

tt ,.. 
iii 

5' BIKE LANE 
4' MINIMUM. 

6" WHITE 
2'-4' SKIP 

4' BIKE LANE 

t 
iii 

MAJOR INTERSECTION WITH SEPARATE RIGHT 
TURN LANE URBAN TYPICAL SECTION (CURB 
AND GUTTERJ 

)J I~ 
4' BIKE LANE 

I I I I 6" WHITE 1, 

2'-4' SKIP 

~':,~: I I 1 I I 

I I I I iii 

~ I I I I 
4' BIKE LANE~ .. I I I I 

'!' I I I I 

~ I I MAX SPACING 
6" WHITE 600' 
2'-4'SKIP ~ 

I I 

I I 

1 

T 
+ + ... t I I 

50' 
min. I I iii 

J ! .. + + I I 

- - - - 1 
~ - - - -

... t t ti 1 4' BIKE LANE\ '!' 
I I 

50' 

I I min. 
~ 

J \ I I i •\ 
i... t t t 

COMMERCIAL 
I I I~ 6" WHITE DRIVEWAY ~ I I (High volume) 

2'-4' SKIP 

I I 

I I 
I I 

DRIVEWAY I I 
CCCWCMHM J 
(Low volum~ I I 

1~4 BIKE LANE 
I I _, 

I I I, 
I I t I I 

'!' I I 
I I iii 

~ I I 
I I 

MAJOR INTERSECTION, NO RIGHT TURN 
LANE PLUS BUSBAY URBAN TYPICAL 
SECTION (CURB AND GUTTERJ 

PARKING 
SPACES 

5' BIKE LANE 

6" WHITE 
2'-4' SKIP 

COMMERCIAL 
DRIVEWAY 
(High volume!~ 

5' BIKE LANE 

RESIDENTIAL I 
DRIVEWAY ~ 
(Low volume) 

t 

iii 

t 

iii 

5' BIKE LANE 

MAX. SPACING 
600' 

_l 

50' 
min. 

6" WHITE 
2'-4 1 SKIP 

-- 5' BIKE LANE 

PARKING 
SPACES 

MAJOR WITH LOCAL STREET 
INTERSECTION, NO RIGHT 
TURN LANE, ON STREET 
PARKING URBAN TYPICAL 
SECTION (CURB AND GUTTERJ 

2008 FOOT Design Standards Last 
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5' SHOULDER 

t 
6" WHIT£ 'l' iii 2'-4' SKIP 

• 
5' SHOULDER 

I I 

I I 
MAX. SPACING 

I I 
1320' 

5' BIKE LAN£ 

:_J ..,, + + + 
'l' 

..,, •+ + +-. 

'l' 
5' BIKE LAN£ 

• COMMERCIAL 

DRIVEWAY ~ 
(High volume) 

5' SHOULDER 

c c,,mrnm---- ): 

I I 

I I 6" WHIT£ 
2'- 4' SKIP 

I I 

.t 
''''''"'''' - - ----~ DRIVEWAY iii (Low vo!ume) I I 

MAJOR INTERSECTION WITH DESIGNATED SHOULDER, 
AND SEPARATE RIGHT TURN LANE RURAL TYPICAL 
SECTION (PAVED SHOULDER) 

I I 

5' SHOULDER 

-~ 
t 

'l' 
iii • 

I I 

5' SHOULDER~ 
I I 

MAX SPACING 

' I I 1320' 

I I 

I I t 

iii 

I I 

' 
-4) 

I 

~' I I I I 

I I I I 
'l' 

I I I I 
5' SHOULDER~ • I I 

' 

/ 

' 150 ' 
' 
~ 
' 

~ WHIT£ 6" 

COMMERCIAL I I I I 
2' - 4' SKIP 

DRIVEWAY~ 
(High volume) I I I I 

J I I 

I I I I 

' 

~5' SHOULDER 

/ I I I I 
RESIDENTIAL t 
DRIVEWAY I I 
(Low volume) 

I I I I iii 
'l' 

• I I I I 

MAJOR WITH LOCAL STREET INTERSECTION, DESIGNATED 
SHOULDER, AND NO RIGHT TURN LANE RURAL TYPICAL 
SECTION (PAVED SHOULDER) 

4' BIKE LAN£~ I 
' '• 
' 
' 

/} 

I I 

6" WHIT£ I I 
2'-4'SKIP -~1:4--

~~ 

~ 
I I 

4' BIKE LAN£~ 

- I I 

I I 

I I 

I I 

I I 

~ 4' BIKE LAN£ 

I I" 

' 

ti' 
~fDUhY 5' BIKE LAN£ 
iii !---- 4' MINIMUM. 

" 
' 10NLY 

' ' r---: ' ' I ' ' ' :/' ' 

Ni I , , 
' 'I' ' ' 
' ' 

I I 

I I 

' I I ' ' ' 
' 
' 

I I L 

~ 

f 

30' 
min. 

50' 
min . 

]!a 
v4 

1 
JOO' 
min. 

BIKE LA N£ 

MAJOR INTERSECTION WITH RIGHT TURN DROP LANE AND 
DESIGNATED OR UNDESIGNA TED BIKE LANE URBAN TYPICAL 
SECTION (CURB AND GUTTER) 
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-

-
\ 

I 
4' BIKE LAN£ 4' BIKE LAN£ 

\ 
' + ..g +.-i;: ' 
- - -

- - -
-------

3-- .. 3-- .. 

~4' BIKE LAN£ 

~ ff .. .. .. " 4' BIKE LAN£ 

'f I 
ONLY ONLY ONLY 

iii 
+ 

5' BIKE LAN£ 

I V-- 4' MINIMUM .. .. ~~ 
ONLY ONLY ONLY 

I I 
6" WHiff 

v 2'-4' SKIP 

I I 
vr, 

4' BIKE LAN£~ I I 

t 
I' I I iii 

I I 
4' BIKE LAN£ 

I I 

I 

I I 
'f 
+ I I 

"TEE" INTERSECTION WITH SEPARATE RIGHT TURN 
LANE URBAN TYPICAL SECTION (CURB & GUTTER) 

-

-
j 

/ 
4' BIKE LAN£ 

, + ..g 

- - -

- - -
-------

3-- .. 

~ 

4' BIKE LAN£ 

\ 
+ ..g 

-

-

~ 3--

1? 

' 
-

-.. 

t 
I I iii 

t1t1t 

5' BIKE LAN£ 

6" WHIT£ 
2'-4' SKIP 

4' BIKE LAN£ ~4' BIKE LAN£ 

I .. .. " 
'f ONLY iii ONLY 

+ 5' BIKE LAN£ 

I 4' MINIMUM, .. " ONLY ONLY 

~ 
1 6" WHIT£ I 

2'-4' SKIP 
~ 

" 100' 
~~ min. 

I ~ 

~" 
I 30' 

min. --' ' 50' 
' min. 

I I ' ' -~ 

4' BIKE LAN£\ t 

I I iii 

\ 

I I / 
4' BIKE LAN£ 

I" 

I I 

'f I I + 
I I 

"TEE" INTERSECTION WITH RIGHT TURN DROP LANE 
URBAN TYPICAL SECTION (CURB & GUTTER) 

I I 

I I 

I I 

I I 

I I t 
iii 

5' BIKE LAN£ 

5' BIKE LAN£ 

6" WHIT£ 
2'-4' SKIP 

5' BIKE LAN£ 

INTERCHANGE RAMPS RURAL TYPICAL SECTION 
(PAVED SHOULDER) 
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CASE I Type 1 Object Markers shall consist of nine yellow 
reflectors mounted on a yellow reflective background or 
consist of a reflective panel of the same size with 
Type III-A, III-8 or III-C yellow sheeting. 

CASE II End of Road Markers shall consist of nine red 
reflectors mounted on a red reflective background or 
consist of a reflective panel of the same size with 
Type III-A, III-8 or III-C red sheeting. 

NOTES 

1. This index applicable to residential and minor streets 
only. Major streets to be evaluated on a case by case 
basis. 

2. 11 T11 -intersection-Two-Way arrows and reflectors 
are optional. The need should be based on a review 
of each location. 

3. For additional details on aluminum round post, steel 
flanged channel post, sign panel material and bolts, 
nuts and washers see Index Nos. 11860 and 11865. 

4. Case I Installation - The arrow panels and object 
markers shall be located approximately 20 1

, 

but not less than 12 1 from the edge of the 
travel lane. 

5. Dead end sign shall be posted a sufficient advance 
distance to permit the vehicle operator to avoid the 
dead end by turning off, if possible, at the nearest 
intersecting street. 

6. For pavement marking see index no. 17346 

7. No guardrail is required unless special field 
conditions require its use. 

• CASE I 

CASE I 
Ye/low 

Reflectors 

• • • • • • • • 
Yellow Reflectors 

~ R6-1L 

6" White=7 

CASE I 
Yellow 

Reflectors 

Wl-6 

·-=· ~·· 

~· ~ Wl-6 

ONE WAY signs (R6-1J ore not ordinarily 
needed at divided highway intersections 
with median widths of less than 30', 
and should be installed only if specifically 
called for in the plans. 

Nose Widths 30' and Greater 

R6-JR 

R6-1L 
Rl-2 

R6-3a 

24" 

~·-----HIGHWAY 

R6-1L 

R6-1R 

Rl-1 

8 

CASE I 
Yellow Reflectors 

··=·· '!fe• 

• • • • • • • • • 

24 11 White 

CASE II 
Red Re flee tors 

-··· ••••• • 
W14-1 

W14-1 

f ltJ~~ 
~ 

Supplemental sign with 
distance pone!, to be 
used as needed 

4 1 Center To Center Minimum 
8' Center To Center Maximum 

@ 
@. 

@@@ 
© • 

@ 

• •• • •• • • • 

CASE II 
Red Reflectors 

.080 11 Aluminum 
Sign Pone! Reflective Buttons 

Sholl Have A CASE I 

Yellow Reflectors 

6" White=7 

Nose Widths less than 30' 

Rl-1 

~ R6-3a 

HIGHWAY 

3 11 Minimum Diameter 

Supports shall be driven 3 1 into the ground. 

2" ¢ x Ya" Aluminum Round Post or 2.5#/Ft. 
Steel Flanged Channel Post. 

Aluminum Post: %11 ¢ Aluminum Button Head Bolt with 
Nut and Lockwosher or 17£6

11 ¢ Stainless Steel Hex Head 
Bolt with Flot Wosher under Head and Lockwasher 
under Nut. 

Channel Post: Provide Attachment in Accordance 
with the "Sign Attachment Detail" on Index No. 
11865. 

2008 FOOT Design Standards Last 
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18" 18" 

** Note: 

Two assemblies are required; one for each side 
of the romp, showing those services in each particular 
direction from the ramp terminal. 

.i® 
Romp mounted signs shall be installed to ovoid 
conflict with existing signs and in no case should 
they be placed within 100' of another sign. 

** One Post Service Signs 
See Detail 110 11 

Approximate Position Of 
Second Motorist Service Sign 
(Details 118 11 Or 11C11

) For Interchanges 
With Two Exit Ramps .. 

GENERAL NOTES 

t I 

H 
DETAIL 

J. Only those services meeting criteria established by the Department and approved by the State 
Traffic Operations Engineer for each interchange shall be shown. Symbol signs for motorist 
services shall always appear in the following order reading from left to right and top 
to bottom: Gas, Food, Lodging, Phone*, Hospital, Camping. 

(][i * 
11 
I\ 
lj,> 

• 
"D II 

The phone symbol shall not be shown whenever any Gas, Food, Lodging or Camping symbol appears. 

2. Symbols sho!I appear consecutively on the sign with no positions left blank or reserved 
for intermediate symbols not currently approved for a particular interchange. 

3. All motorist service signs to hove White Legend and Border with Blue Background. 

4. For mounting details see Index 11200 for Type 11A 11 breakaway or Index 11860 for Type 11C 11 Frangibility. 

r----------"--=c__-

Edge Of Pav't 

Sign to be installed at 
begining of deceleration !one. 

800' 

Proposed 
Guide Sign 

,-----
1 G---- CIT~ 
I EXIT 0 I 
--,--~ 

I 
I 800' .. 

See 
Detail 118 11 

Or 
Detail 11C11 

EXIT 0 

G F L C 

0 

L 

.. 

~IE_x1r_~ol] I EXIT 
7' 

1000' 

8' 

I 

C) .i "' 
-

I 
24 11 

Proposed 
Supplemental 
Guide Sign 

,----1 
I I 
l__T_J 

I 
I .. 

o II 
.i CID ..,_. 1.1 CID ... ·II 
H "' - 8' 

7' DETAIL "C" 

DETAIL "B" (4 Symbols) 

( 4 To 6 Symbols) 

I 

MILE 

CID 
24 11 

ti-. 

I 
24 11 

See 

Detail 11A 11 

G ____ CITY 

I DETAIL "A" 
Cl To 3 Symbols) 

NOTE 

When approved for attachment to the 
advance guide signs, up to 3 services 
may be used for an exit. The symbol 
signs shall be suspended from the 
guide sign panel or existing wind 
beams. Symbol signs are not to be 
connected to existing sign posts. 

The mounting height of the advance 
guide sign shall be increased, where 
necessary, to provide 8' between 
the level of the pavement edge and 
the bottom of the guide sign, prior 
to mounting the supplementary panel. 
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STATE OF FLORIDA 
WELCOME CENTER 

1 MILE 

STATE OF 
WELCOME 

;t 

FLORIDA 
CENTER 

STATE OF FLORIDA 

OFFICIAL 
WELCOME CENTER 

WELCOME 
CENTER 

7f 
Sign No. FTP-10-06 Sign No. FTP-11-06 Sign No. FTP-12-06 Sign No. FTP-13-06 

~~~-~~~-,-~~~~~==-If r--~~~~~~~~~~~F~TP~-~Jl~-~0~6-~~~==~~~~~~~~~~~~~~~~~~~~__::F-=T-P=--=-13~-=-0:4::=~~~2~~==:--~~~~---:;F~T;P~-1~2:_;06~~==~-
FTP-10-06 4,480' 800' 

Tou rlst I nformatlon 
Center 

NEXT RIGHT 

Sign No. FTP-14-06 

Note: Sign FTP-14-06 sha/!be used as a supp!emento!guide sign at 
interchanges which have a Tourist Information Center approved 
for such signing Oocate half-way between normal guide signs) 

Note Roadway not drawn to scale 
Distances shown are adequate for driver communication 
but may be altered slightly if conditions require. 

Notes: 

1. Signs and sign structures shall be erected in accordance 
with the details shown on Index No. 11200. 

2. Sign FTP-12-06 sha!!be located on the Welcome Center 
grounds in proximity to the building and as for from the 
main line roadway as possible (2 signs back to back. 

3. Sign FTP-10-06, 11-06, 12-06 shall be located as limited 
access highways only. 

4. All legend to be Series E. 

5. See Index No. 17355 for sign details. 

FOR LIMITED ACCESS HIGHWAYS 
2008 FOOT Design Standards 
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STATE OF' FLORIDA 
WELCOME CENTER 

1 MILE 

SIGN NO. FTP-15A-04 

____ jF 
FTP-15A-06 ~ FTP-158-06 / 

2,240' 

l 1/2 MILE J STATE Of' FLORIDA 

~ OF'F'ICIAL 
SIGN NO. FTP-I58-04 

WELCOME CENTER 

SIGN NO. FTP-I2-04 l J 
SIGN NO. FTP-15C-04 

\ \~ _____ --=_,\ 
FTP-15C-06 ~ 

FTP-12-06 FTP-12-06 

2,240 1 * 800' 

* 800' Maximum For Rural Conditions 
50' Minimum For Rural Conditions 

Notes: 

1. Signs and sign structures shall be erected in accordance 
with the details shown on Index 11200. 

2. Sign FTP-12-06 shall be located on the Welcome Center grounds 
in proximity to the building and as for from the Main Line 
Roadway as possible (2 signs back to bock). 

3. All legend to be Series £. 

4. One sign FTP-15A-06 or 158-06 should be used depending on 
speed, roadside development & geometric conditions. 

2008 FOOT Design Standards 
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===-

20' 10' 10' 

Block~ I I 

~Bid~= Yellow 
15' --1 

40' 

-..L
Y el/ow 

AL TERNA TING SKIP LINE 

Bidirectional Yellow 

15' 

cctionol Yellow 

e-----40'-... -----41 ... 
D - ... 

SKIP LINE 

15' 
1~----40'---~_, 

~ Solid Yellow 
... 

,_-~JO~'__,_=~J~Q~;"--i-~-D~L~"O~' __ _r7-= = ;= D 

Yellow~ Block 

---------... 
SOLID LINE WITH AL TERNA TING SKIP 

/ Double Ye/low 
40'------<~ 

:directional Yellow 

D 

DOUBLE SOLID LINE 

..LWhite e-------40' --.----41 
~- D - D 

~Bidirectional White/Red _..... 

MUL TILANE 

D 

~Monodirectional Yellow 

~Bidirectional Yellow 

... 
: ... 

... 
-... 

i::= 40 Monodirectional Yellow l ... 
Solid Yellow o 

,..-~---40' -
0

------<~ Yellow 
0 

~Yellow / 15' -
Bidirectional Ye/low 

SOLID LINE WITH SKIP 

~White ~Bidirectional White/Red ... 
J5' ........ D - D ... -

D - - D Jo.,- D 

Bidirectional Yellow Yellow Yellow - - D - D -
D D ... - D - D - D -40' 40' ... 

SKIP LINE WITH TWO-WAY LEFT TURN LANE 

~----40'------1 10' 
I--'-'--! 

===-
~ ... 

===-D D D ... I Bidirectional White/Red 
D D =- ====- D ==- - D =-= - .,,# 

Bidirectional Y:!}_?}! _~B!ock~ - = = £ Bbock 7 ___ ,,-
-==== 

D D 
Black~ 

-=-= 
15' Yellow Yellow -+ 

-===: D -=== D -===: D 

I 10' I 10 I 20 1 
I ... 

ALTERNATING SKIP LINE WITH TWO-WAY LEFT TURN LANE 

1. Reflective Pavement Markers shall be spaced at 40' on a!! skip !one 
lines and skip center lines. This spacing may be reduced to 20 1 

if specifically ca/fed for in the plans. 

2. The spacing on solid lines and solid/skip combination lines shall be 40'. 

3. All RPM 1s shall be offset 1" from solid lines. 

4. These spacings may be reduced for sharp curves if required . 

5. All RPM's shall be class 118 11
• 
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NOT£ 

Raised pavement markers shall 
be set 1" from fine. 

18" White 

White 

6 11 White Edge Line . f Travel 
Direction ° --

Di"rectlon of r 
~el 

6 11 Yellow Edge Line 

RPM PLACEMENT FOR TRAFFIC CHANNELIZATION AT GORE 
<TRAFFIC FLOWS IN SAME DIRECTION) 

NOT£ 

Raised pavement markers (Bidirectional White/Red) should be used in a!! gores of this type 

Raised Reflective 
Marker 

Bidirectional Ye!!o w 

Bidirectional Yellow 

Ins ta!! Markers At 20' Center To Center 

Bidirectional White/Red 

. of Travel 

~ 6 11 Yellow Edge Line 

6" oouble 

18 11 Yellow 6" Double 

~n Of T,.-, 
~Ve/ 

Median Or I stand 

6" Yellow Edge Line 

RPM PLACEMENT FOR TRAFFIC SEPARATION 
<TRAFFIC FLOWS IN OPPOSITE DIRECTIONJ 

'=~,;;" ,, ':'~ 
L:i_hite~_s_" ___ ~ 

Edge Of Pavt. ~ 

PLACEMENT OF RPM'S ON SHOULDER MARKINGS 

For Left Side Of Roadway The Pion Is Opposite Hand And Markings Sha!/ Be Ye!fow. 

For Placement Of Rpm's On Romps See Index 17345. 

Bi-Directional White/Red RPM's 
Install Markers At 20 1 Center To Center 

a a a 

a a a 

a 

PLACEMENT OF RPM'S AT INTERSECTIONS 
Reflective Pavt. Markers To 
Be Bidirectional Yellow 

· Sia d rd Last Sheet No. 2008 FOOT Design n a s R-lon 
l--~~~~~~~~~~~~~::..:...~:::!!.'.:...:::::::..:::=:..::::....~~~~~~~~~----j~0~7~/0~1~/0~5"--2-o~f-2--1 
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FREEWAY USE OTHER THAN FREEWAY USE OTHER THAN FREEWAY USE OTHER THAN FREEWAY USE 

11'-6" 
' 

7'-0" 
' ' 

4'-0" 
' I 4'-0" I 

' ' I I I I I I 
-~ -

10" -- - -- -
6" 6" 

1 ( ) 
--

ALL TRUCKS 
- - - 6" JO"E ALL TRUCKS 6"E WEIGH 6"E - - - CLOSED --

8" 6" 6" 6"E 
CD 

ENTER 
-

CD - -

ENTER CD STATION --
' 

JO"E 
' 

6"E I 6"E 

"' 
-

"' -

"' 
- 6" 

8" 6" 6" --

WEIGH STATION 
- - -

JO"E WEIGH STATION 6"E 1000 F'T 6 11E I I ·I I - - - • 10" 6" 6" 34,3'' -- - -- - -- - 6.85" 6.85" 
I ' ' I I I I I I I I I ' ' 
11,5'' 115" 11,5'' ' ' ' ' 7.5" 69" 7.5" 5.8" 36.4" 5.8" 

FTP-1-06 FTP-2-06 FTP-3-06 FTP-4-06 
11 1-6 11 x 5 1-6 11 7' x 3'-6" 4' x 3'-6" 4' x 1'-6" 
9 11 Radii 2" Border 6 11 Radii2 11 Border 6 11 Rad1i"2 11 Border 3 11 Radii 2" Border 
10 11 Series E Legend 6" Series E Legend 6 11 Series E Legend 6 11 Series E Legend Note: 
White Background White Background Green Background Green Background FTP-4-06 to be 
Black Legend and Border Block Legend and Border White Legend and Border White legend and Border used with rTP-3-06 

14'-0" 14'-6" 12'-0 11 

. - ' ' ' ' ' ' -9" - -
-~ -

' 13" 10" 

WEIGH STATION 
-

12 11£ ALL 
-

WEIGH STATION 
-

- JO"E JO"E 
10 11 

-8" -

AGRICULTURAL 
-

TRUCKS TRAILERS 
- 8" 

75" 12 11£ - JO"E AGRICULTURAL 
-

- CD - JO"E 
10 11 I 8" C) -

INSPECTION 
- c.. PICKUPS VANS JO"E 

I 8" 
12 11£ - c.. INSPECTION 

-- JO"E - 8" 

l )='.~E 
-12 11 

NEXT RIGHT JO"E NEXT LEFT 8" 

1 MILE -
12 1'£ JO"E -

NEXT RIGHT 
-

- - 13" JO"E 
9" , 9" -- -- - 10" 

I ' ' I I ' ' I ' ' ' ~ • 
' ' -- -

15" 138" 15" 11" 152 11 11" 46.3" 81.4" 46.3" I ' ' I 
14.5" 115" 14.5" 

FTP-5-06 FTP-6A-06 FTP-68-06 FTP-7A-06 
14' x 8' 14 1-6 11 x 7 1-6 11 14'-6" x 7'-6" 12 1 x 7 1 

12 11 Radii 2 11 Border 12u Radii2" Border On Interstate Station 12" Radii2 11 Border 11 11 Rad1i"2 11 Border 
12 11 and 10 11 Series E Legend 10 11 Series E Legend Delete Pickups-Vans, 10 11 Series E Legend 10 11 Series E Legend 
Green Background White Background and reduce Sign height White Background Green Background 
White Legend and Border Black Legend and Border accordingly. Block Legend and Border White Legend and Border 

FREEWAY USE FTP-98-06-RIGHT ARROW 

14'-6" FTP-9C-06-LEFT ARROW 17'-0" 
I 6'-6" I 

I I - -

{[ 
- 12 11 

"'I 
12 11 

I 
7" TRUCKS TRAILERS 

- STATE OF FLORIDA 
-- JO"E 12 11£ 

CLOSED - - =B" 
JO"E 

8" 

WELCOME CENTER PICKUPS VANS 
-

12 11£ 
C) - JO"E -- -I B" 12 11 

7" c.. 

/f 124 

15"E 1 MILE 
-

L ) JOE 

- JO"E 

NEXT LEFT 
- -

I I I I 12 11 12 11 

' ' - -
10. 45" 57.1" 10.45" I I 10" 

12 11 

- - - 14.15" 175.7" 14.15" 
' ' ' ' I ' I 

31.3" 81.4" 31.3" ' 11" 152 11 

11" 

FTP-9A-06 JO" Series E Legend FTP-10-06 12 11
, 10 11 and 15 11 Series E Legend 

14'-6" x 7' Green Background 17' x 6 1-6 11 Blue Background 
11 11 Radii 2 11 Border White Legend and Border 10 11 Radii2 11 Border White Legend and Border 

FTP-78-06 FTP-8-06 
12'X 7 1 6 1-6 11X 2' 

@ 
2008 FOOT Design Standards Last Sheet No. 

11 11 Radii 2" Border 3 11 Radii2 11 Border Note: Revision 

10 11 Series E Legend 10 11 Series E Legend FTP-8-06 to be 07/01/07 1 of 11 
Green Background Green Background used with FTP-7A-06 SPECIAL SIGN DETAILS Index No. 
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16'-6" 

12 11 

STATE OF' F'LORIDA 12 1'£ 
-8" 

co WELCOME CENTER I 

~ 

I 
11.15" 

FTP-11-06 
16'-6" x 7'-6" 
12 11 Rad1i'2 11 Border 
12" Series E Legend 
Bfue Background 
White Legend and Border 

Jf 
175.7" 

11'-0" 

STATE OF FLORIDA 
WELCOME CENTER 

1 MILE 

12"£ 

9.5" 

24.5 11 

I 
11.15" 

12 11 

9" 

8"£ 
_§' 

8"£ 

6" 

8"£ 

9" 

7.45 11 117.1 11 7.45 11 

FTP-15A-06 
11'-0" x 4'-6" 
7 11 Radii2" Border 
8 11 Series £ Legend 
Blue Background 
White Legend and Border 

~ _, 

5.5" 

5" 

5.5" 

rTP-16-06 DETAIL 
2 1 x 1'-4 11 

2 11 Radiil 11 Border 
White Background 

211 

(\ 
I \ 

I ' 

2 1-0 11 

~ 
~ 

I I 
L_ 

10" 

Black Legend and Border 

12 11 

12'-6 11 

8" 
6"£ STATE OF FLORIDA 
8" 

8"£ OFFICIAL 
8" 

8"£ WELCOME CENTER 
8" 

8.1" 

FTP-12-06 
12'-6" x 4'-6" 
7 11 Radii 2 11 Border 
6 11 and 8 11 Series E Legend 
Blue Background 
White Legend and Border 

110" 32 11 

12~~ L __ 1_1_2 __ M1_LE __ J ~£ 
30" 

FTP-158-06 
11'-0" x 5'-0" 
8" Radii2" Border 
8 11 and 12" Series E Legend 
Blue Background 
White Legend and Border 

8 11 3 or 4 
Digits 

10 11 1 or 2 Digits 

5!/z" 3 or 4 
Digits 

72 11 30" 

2'-0 11 

211 

20" 

5
11 

1 or 2 Digits~~~~~~~~~~'!!) 211 

FTP-17-06 
2' x 2' 

211 

1.13 11 Radii.0521 11 Border 
White Background 
Black Legend and Border 

20 11 2" 

See Sheet 3 of 11 
For Additional De tails 

6'-0" 

WELCOME 
co CENTER 
I 

in 

7.6" 

FTP-13-06 
6' O" X 5'-6" 
9 11 Radii2" Border 
8 11 Series E Legend 
Blue Background 
White Legend and Border 

56" 

rTP-15C-06 
11'-0" x 5'-6" 
9 11 Radii2" Border 
8 11 Series £ Legend 
Blue Background 
White Legend and Border 

JI 
56.8" 

20 11 

7.6" 

56" 

8" 

8"£ 
6" 

8"£ 

8" 

20 11 

8" 

16'-0" 

Tourist Information 
0 
I Center ~ 

NEXT RIGHT 

FTP-14-06 
16 1-0 11 x 7'-0" 
11 11 Radi/2 11 Border 

166.9" 

13.3 and 10 11 Series E Legend 
Blue Background 
White Legend and Border 

0 _, 

"' 

2'-6 11 

FLORIDA'S 
TURNPIKE 

~ 

3" 

5"8 
-211 

5"8 

21 11 

3.75 11 22.5 11 3.75 11 

FTP-16-06 
2 1-6 11 x 3'-0" 
4" Rad1i"2 11 Border 
5 11 Series B Legend 
Green Background 
White Legend and Border 
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D 

F 

E 

L 
I 

E 

714" 20!/z" 114" 114" 20!/z" 114" 

I I 
~ ~ 
~ ~ 

°' 

~ '* 
~ 

a 
"" 

a a 
'" ~ '" 

~ .................................... ~~ 
~ 

30" 24 11 

3 or 4 DIGITS 1 or 2 DIGITS 

'* "" 

DIGITS 
NUMERAL 

SIZE SERIES 
PANEL 
SIZE 

1-2 10" D 24 11 x 24 11 

3-4 8" D 24" x 24 11 

3 8" c 30" x 24" 

4 8" c 30 11 x 24 11 

Note 

The 24 11 X 24 11 panel sha!f only be used for 

a 3 or 4 digit route when the panel is to be 

used on a sign cluster with other 24 11 X 24 11 

panels. 

INDEPENDENT USE OTHER THAN FREEWAY SIGN 

E 

L 
I 

c 
B r-1 r-1 

/1' I /1' I 
D 1 I I I I ; I I 

L_=~ ~ L L_J L 
--, 

LI LI 
F 

Vories A 

3 OR MORE DIGITS 1 OR 2 DIGITS 

A B c D E F G H 

30" 24 11 26 11 12 11 11/4" 214 11 81/4" 11/4" 

36" 30" 32 11 15" 11/4" 31/4" 814" 11/4" 

42 11 36" 38" 15" 11/4" 61/4" 11" 11/4" 

GUIDE SIGN USE 
Notes: 
1. Florida marker shat! hove Block Legend with White Background. 
2. Stroke width of State outline to be 1 11 for independent use and 11/4 11 for Guide Sign. 
3. Numbers ore series D. 

FLORIDA ROUTE MARKER 

FTP-17-06 

4 DIGIT 
POST MOUNTED 

2 DIGIT 
OVERHEAD 

3 DIGIT 
OVERHEAD 

E 

4 DIGIT 
B OVERHEAD 

A 

25!/a" 

21!/z" 

25!/a" 

29]{/' 

15" 

B 

42 11 

36" 

42" 

48" 

L 
I 

K 

1 
CJ 

le 

0000 1 
COUNTY CJ 

:i: 

A 

DIMENSIONS 

Notes 

1. All Legend Series "D". 

2. Color: Yellow Legend and Border 

on Blue Background. 

3. When used on a guide sign, marker 

must be overlaid on a rectangular 

Yellow Background as shown in chart. ** 

c D E F G H J K R s ** 
14 

Yz 

14 

14 

JO" 4" 4" B" 8" 8%" 22 11 5" 

7!/z" 3" 3" 12 11 4!/z" 7!/a" 18/a" 41/4" 

8" 4" 4" 12" 6" 8%" 22 11 5" 

8" 5" 5" 12 11 8" 914" 25% 11 514" 

Ml-6 COUNTY ROUTE MARKER DETAIL 
FTP-18-06 

36" 

48" 

1-3 DIGITS 15" SERIES C 
4 DIGITS 12" SERIES C 

INDEPENDENT USE FOR FREEWAY 

2008 FOOT Design Standards 
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1'-0" 

2.5 11 

24 4"0 

1.2 11 

co 
HOUR . I 2 11c 

~ 

l.2 11 

PARKING 2"C 

1.2 11 

• 
FTP-19-06 
11 x 11-6 11 1.4" 
4" Radii Ya 11 Border 
Top 4 11 Series D 
Bottom 2 11 Series C 
White Background 
Green Legend and Border 

• 1.5'' 

2.4 11 

9.2" 1.4" 

24 11 

INTERNATIONAL SYMBOL OF 
ACCESS FOR HEARING LOSS 

FTP-23-06 
2'X 2 1 

1.5 11 Radii"%" Border 
Blue Background 
White Legend and Border 

, 
4'-0" 

MOVE ACCIDENT 
co VEHICLES FROM I 

"" 

TRAVEL LANE 
).. 

5.8" 36.4" 

FTP-27-06 
4 1 x 2 1-6 11 

4 11 Radii J4" Border 
4 11 Series C Legend 
White Background 
Block Legend and Border 

' 5" 

4 'C 

4" 

4 'C 

4" 

4"C 

~ 5" 

5.8" 

All Letters 

l 11 Series C 
1" Spacing 
Between Lines 
of Text 

FTP-20-06 
1' x 11-6 11 

2" Radii Ya" Border 
1 11 Series C Legend 
Color 
Background 
Legend and Border 

~--

~ 2-{ 
3",_ 
J"-,_ 

I' 

I ~8" 

co 
I . 
~ 

1'-0" 

0 6-2 
OJ 
---------
~ 

~ 
PARKING BY 

DISABLED 
PERMIT 

ONLY 

12" 

Top 
Blue 
White 

24 11 

,~I IB.4" 

5" 5" 

FTP-24-06 INTERNATIONAL TDD SYMBOL 
2'X 2 1 

1.5" Radii%" Border 
Blue Background 
White Legend and Border 

8'-6" 

1.5'' 

1 
J" 

J"C 
J" 
J"C 
l" 
J"C 
J" 

J"C 
1.5'' 

Bottom 
White 

Black 

MOVE ACCIDENT 
VEHICLES FROM 
TRAVEL LANE 

I :i....>------------------1-I' 

0 
OJ 

8.3" 85.4" 8.3" 

FTP-28-06 
8'-6" x 4'-6" 
7" Radii J4" Border 
8 11 Series D Legend 
White Background 
Black Legend and Border 

7" 

8"0 

8" 

8"0 

All Letters 

J. 5 11 Series C 
1" Spacing 
Between Lines 
of Text 

l'-6 11 

I • • I 

I I• •I I 
3.25 11 11.5" 3.25" 

I• 
1'-6" 

•I 

"'-~' I ~~··_"'_'"_'_BY~, I.;::, '---' DISABLED = .5"c
1
" == 1" PERMIT = .5"C

1
,, 

ONLY 5"c =·5" 
FTP-21-06 
11-6 11 x 2 1-6 11 

2 11 Radii Ya" Border 
1.5 11 Series C Legend 
Color 
Background 
Legend and Border 

, 

Q 
I . 

I• •I I 
3.85" 10.3" 3.85" 

0'-9" 

Top 
Blue 
White 

~ 

PUSH 
BUTION 

TO 

1.5" 

J"O 
J" 
1"0 
J" 
1"0 
J" 

CROSS ~'O 

ST NAME .. ,. 
.. 5.911 .. 1 

1.55" 1.55" 
FTP-25-06 
9" x 1'-0" 
2 11 Radii Ya 11 Border 
1" Series D Legend 
White Background 
Black Legend and Border 

1" 
J"O 
1.5'' 

Q 
I 

"' GROOVED 

Bottom 
White 

Block 

4" 

4"C 

4" 

1'-0" 

$100 FINE 

FTP-22-06 
1' x 6" 

3.1 

1" Radii"% 11 Border 
1 11 Series C Legend 
White Background 

F.S. 

Black Legend and Border 

318.18 

' 
5.8 

J'-0" 

1.5'' 

J"C 

1" 

J"C 

1.5" 

3.1" 

Supplemental pane! 
for the FTP-20-06 
and FTP-21-06 signs 

'PUSH BUTION' 
TO 

CROSS 

J" 
I''D 

J" 
J"O 
~' 

1"0 
l" 
J"O 
J" 

NAME NAME 

FTP-26-06 
1' x ]' 

1.55" 

2" Radii%" Border 
1 11 Series D Legend 
White Background 

' ' 
8.9" 

Black Legend and Border 

2'-0 11 

SCHOOL 
Q DAYS 
I 

"' 

1.55" 

5" 

4"0 

4" 

4"0 

4" 

2" 

J" 

8" 1~=========;;~1 
0:00-0:00 _;}"O 

4" 

8"0 

7" 

2.1 11 19.8 11 2.1" 0:00-0:00 _;}"O 

FTP-29-06 
2'-0 11 x J'-0 11 

2 11 Radii % 11 Border 
4 11 Series C Legend 
Yellow Background 
Black Legend and Border 

5" 
FTP-30-06 
?'-o" x 3'-o" I i------i I 
~ 1.8" 20.4" 1.8" 
3 11 Radii'%" Border 
White Background 
Block Legend and Border 

Top 4" Series D Legend 
Bottom 3" Series C Legend 
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2 1-0 11 

SCHOOL 

FTP-30A-06 
2' X 3' } 8 ,, 
3 11 Radii % 11 Border 

DAYS 
0:00-0:00 
0:00-0:00 
0:00-0:00 

20.4 11 

Top 4 11 Series D Legend 
Bottom 3 11 Series C Legend 
White Background 
Black Legend and Border 

21-011 

END 
"' SCHOOL I 

" 
ZONE 

I I 

3" 

4 110 

4" 

4"0 

3" 

3"C 

3" 

3"C 

3" 

3"C 

3" 

5" 

4"E 

4" 

4"0 

4" 

4"E 

5" 

1.8" 20.4 11 1.8" 
FTP-34-06 
2 1 x 2 1-6" 
3" Radii % " Border 
4"Series D and E Legend 
White Background 
Black Legend and Border 

3'-0" 

SPEEDING 
FINES 

DOUBLED 

FTP-38-06 
3 1 x 2 1-6 11 

I 
5.711 

4 11 Radii" 74 11 Border 
4 11 Series D Legend 
White Background 
Black Legend and Border 

24.6 11 
I 

5.711 

5" 

4"0 

4" 

4"0 

4" 

4"0 

5" 

Arterial Sign 

B'-0" 

SCHOOL ZONE 
a 

00 I 
~ 

WHEN 

FTP-31-06 
B'X 4' 
6 11 Radii" 74 11 Border 
Series D Legend 
Yellow Background Top 
White Background Bottom 
Block Legend and Border 

II MPH 
FLASHING 
- * l"" 5· /H d li~ll "'- 1gna ea 

l:S:'=::'.'.J (Yellow Lens) 

2 1-0" 

2.5 11 

SCHOOL 40 
0'?11 

''--------ti "'-·"'-n 511 
Ir 2.21.(i· 

FTP-35-06 
2 1 x 3' 

a 
·' "' 

3 11 Radii % 11 Border 

SPEED ;E 
LIMIT ~;: 

00 }OE 
2.5" 

E Legend 

5" 

8"0 
--:3. 5 u 

0.5" 
_!}. u 

10"0 

4" 
B"O 

5" 

Top 4 11 Series D Legend 
Bottom 4 11 and 10 11 Series 
Yellow Background Top 
Black Legend and Border 

White Background Bottom 

FTP-39-06 
4' x 4' 

a 
I 

~ 

4'-0" 

SPEEDING 

FINES 

DOUBLED 
I ·i->-------o~· I 
5.6" 36.B" 5.6" 

6 11 Radii 74 11 Border 
6 11 Series D Legend 
White Background 
Black Legend and Border 

B" 

6"0 

7" 

6"0 

7" 

6"0 

B" 

Freeway Sign 

8'-0" 

r 

a END 
I . 
~ 

SCHOOL ZONE 

FTP-32-06 
B' X 4' 
6 11 Radii 14" Border 
12" Series E and 8" Series D Legend 
White Background 
Black Legend and Border 

3'-0" 

ONE- STOP 

a CAREER 
I 

;., 

4" 

4"0 

4" 

4"0 

4" 

4"0 CENTER 

12 • 
FTP-36-06 
3' x 3' 
5 11 Radii" 

2.8 11 

4 11 Series D Legend 
Green Background 

30.4" 

White Legend and Border 

3'-6" 

FLORIDA LITIER LAW 

a $100 MIN 
I . 

FINE FOR ~ 

LITTERING 
I i--------i I 

2.8 11 

6" 
~"C 
5" 

6"C 

5" 

6"C 

5" 

6"C 

6" 

3.15" 35. 7" 3.15" 

9" 

12"E 

10" 

B"O 

9" 

FTP-40-06 
3'-6" x 4' 

3" and 6 11 Series C Legend 
White Background 

6 11 Radii 14" Border Black Legend and Border 

·("' 

I 6. 5" i----=-cc----i6. 5 "I 
27.4 11 

FTP-33-06 
2 1-6 11 x 2'-6 11 

2 11 Radii 74 11 Border 
5 11 Series C Legend 
Yellow Background 
Black Legend and Border 

r 

9'-6" 

5"C 

5"C 

' SPEEDING FINES 
a DOUBLED 

I . 

"' WORK ZONES 
SCHOOL ZONES 

" 
I 
7.6" 

FTP-37-06 
9'-6"X 6' 
9" Radii 2 11 Border 
8 11 Series E Legend 
White Background 

98.B" 

~ 

I 
7.6" 

B" 

B"E 

8" 

B"E 

B" 

B"E 

B" 

B"E 

B" 

Black Legend and Border State Line Sign 

2 1-6" 

5" 
FLORIDA LITTER LAW ~lie 

FTP-41-06 
2 1-6"X 3' 

a 
I 

;., 

I 
3.1" 

4" Radii 74" Border 

4" 

$100 MIN 4"C 

4" 

FINE FOR 4"C 

4" 

LITTERING 4 'C 

23.8 11 

5" 

I 
3.1" 

2" and 4" Series C Legend 
White Background 
Black Legend and Border 
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4'-0" 

3" 
8.5'' ADOPT-A-HIGHWAY 4"C 

2 
A Partnership For -2 11EM 

"' Green Litter-Free =:z" 
·' _2"EM 

"" Florida Hl9hw11ys 
-2" 

20 11 2 11EM 
-')II 

~ 
~ 

Blue 6" 

1.5'' - ~....,ojllllll'fll~ .................. '°l"I ........... ~ _3" 
li--~--,r~~~.,..,,-~~fi---<-< I 

1.5" 43.5" 3" 
Black with Blue 

FTP-42-06 
4 1X 2 1-6 11 

3 11 Radii 

White stripe 

Top 4" Series C Legend 
Bottom 2" Series EM Legend 
White Background 
Blue Legend and Border 

3'-0" 

BUCKLE UP 

a 
I . 
'* 

IT'S THE LAW 

FTP-46-06 
3' x 4' 

4.9" 

5 11 Radii 74 11 Border 
3 11 Series D Legend 

I 
26.2 11 4.9" 

30" 

White Background Florida Sheild Green 
Black Legend, Border and Man Belt Symbol 

Detail for FTP-48-06 and FTP-49-06 

4'-0" 

r 
FLORIDA 

HIGHWAY 
PATROL 

DIAL* FHP 
(347) 

I 
5" 38" 

6" Radii 1" Border 
Top 4 11 Series D Legend 
Bottom 6 11 Series D Legend 
Blue Background 
White Legend and Border 

2'-0 11 

BUCKLE UP 

"' I 

"" 

' 

, 

I 
5" 

2" 

18" 

1rs THE LAW 
2" 

2"0 
_2" 

I 
FTP-47-06 3.25" 
2 1 x 2 1-6" 
3 11 Radii % 11 Border 
2 11 Series D Legend 

I 
17.5" 3.25 11 

White Background Florida Shield Green 
Black Legend, Border and Man Belt Symbol 

4'-6" 

-4" 

4"0 
3" 

6 110 

3" 
6"0 

3" 

6"0 

3" 

6"0 

4" 

WEIGHT LIMIT 
RESTRICTION AHEAD 

4.5" 

FTP-50-06 
4'-6 11 x 2 1 

3 11 Radii f4 11 Border 
4 11 Series C Legend 
Yellow Background 
Block Legend and Border 

45" 4.5" 

6" 

4"C 

4" 

4"C 

6" 

9'-0" 

' 
SAFETY BELT 

a CHILD RESTRAINT 
I . 

"' USE REQUIRED 

8.5" 

FTP-44-06 
9' x 6' 
9" Radii 14 11 Border 
8 11 Series D Legend 
White Background 

BY LAW 

91" 

Block Legend and Border 

3'-6" 

RECYCLING 

a 
I 

in 0 
COLLECTION 

CENTER 
'-

I 

, 

5.3" 31.4" 5.3" 
FTP-48-06 
3'-6" x 5' 
6 11 Radii 
4 11 Series C Legend 
Green Background 
White Legend, Border and Symbol 

3'-6" 

WEIGHT 
a 

LIMIT I 

"" 

30" 

LAST EXIT 

8.5" 

15.6" ·~-----3-0-.8-,-, ___ _,,--15.6" 

8" 

8"0 

8" 

8 110 

8" 

B"D 

8" 

B"D 

8" 

3" 

4"E 

3" 

4"E 

3" 

4"E 

3" 

FTP-51-06 4 11 Series E Legend 
3' X 2' White Background 
3 11 Radii' }4 11 Border Block Legend and Border 

4'-0" 

" ' 
SAFETY BELT 

a CHILD RESTRAINT 
I 

"' USE REQUIRED 

4.45" 

FTP-45-06 
4'X 3' 
5" Radii J4" Border 
4 11 Series C Legend 
White Background 

BY LAW 

39.l" 

Black Legend and Border 

3'-6" 

xxxx xxxx 
RECYCLING 

0 
FTP-49-06 
3'-6 11 x 5 1-6 11 

6 11 Radii 

I 
5.3" 

COLLECTION 
CENTER 

31.4" 

, 
I 

5.3" 

4" Series C Legend 
Green Background Municipality Nome 
White Legend, Border and Symbol 

"' I 

"" 

2'-0" 

RIGHT 
TURN 
ONLY 

I I• .. I I 
4.4" 15.2" 4.4" 

4.45 11 

30" 

Optional 

4.5" 

5"C 

3" 

5"C 

3" 

5"C 

4.5" 

4" 

4"C 

4" 

4"C 

4" 

4"C 

4" 

4"C 

4" 

FTP-52-06 5 11 Series C Legend 
2' X 2 1-6 11 White Background 
3 11 Radii %11 Border Black Legend and Border 
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2'-0" 

LEFT 
"° TURN I 

"" 

ONLY 
FTP-53-06 

5" 14" 5" 2 1 x 2'-6 11 

3" Radii % " Border 
5" Series C Legend 
White Background 
Black Legend and Border 

3'-0 11 

TRY 
CARPOOLING 
1-800-998-RIDE 

I 

4.5 11 

5"C 

3" 

5"C 

3" 

5"C 

4.5" 

I 
4.35" 27.3" 4.35" 

FTP-56A-06 
3 1 x 2' 
3 11 Radii 
4" and 3 11 Series C Legend 
Blue Background 
White Legend and Border 

a 
·' 
"" 

5.6 11 

FTP-60-06 
3'X 2 1 

3" Radii 

3'-0" 

TRY 
TRANSIT 

1-800-998-RIDE 

24.8 11 

4"and 3 11 Series C Legend 
Blue Background 
White Legend and Border 

' 

I 
5.6 11 

3.5 11 

4"C 

3" 

4"C 

3" 

3"C 

3.5 11 

3.5" 

4"C 

3" 

4"C 

3" 

3"C 

3.5 11 

4'-0 11 

Co 
I 1--tt~~..,,~---j-~ 

en 

7" 6.5" 

ONLY 
I 
7" 34" 

FTP-54-06 
4 1 x 5' 
6 11 Radii 74" Border 
JO" Series D Legend 
White Background 
Black Legend and Border 

6'-6" 

TRY 

30" 

5.4" 

B.B" 

10"0 

5.8" 

Co 

·' 'i- VAN POOLING 
1-800-998-RIDE 

I I 
6.45" 65.1" 6.45" 

FTP-57-06 
6'-6" x 4' 
6 11 Radii' 
8 11and 6 11 Series D Legend 
Blue Background 
White Legend and Border 

3'-0" 

Co 

·' 
"" 

NO 
TRAIN HORN 
10 PM 6 AM 

14 3r------2-1.-4-" ----i4 3'1 
FTP-61-06 
3'X 2 1 

3 11 Radii' 74 11 Border 
4 11 and 3 11 Series C Legend 
Yellow Background 
Black Legend and Border 

8.5" 

8"0 

6" 

B"O 

5" 

6"0 

6.5" 

4.5" 

4"C 

211 

4"C 

2" 
3"C 

4.5" 

2'-0" 

15" 

2.70 11 

4.5" 

5"0 

2.8 11 

FTP-55-06 
2 1 x 2 1-6 11 3.5" 
3 11 Radii Ya" Border 
5" Series D Legend 
White Background 
Black Legend and Border 

17 11 3.5" 

3'-0 11 

TRY 
VANPOOLING 
1-800-998-RIDE 

4.25" 

FTP-58-06 
3 1 x 2 1 

3" Radii 

27.5" 

4 11 and 3" Series C Legend 
Blue Background 
White Legend and Border 

4.25 11 

FTP-62-06 17.3'r----.,3"'4".2°'',.-' --oo--17.3,) 
3'X 3' 
2 11 Radii 74 11 Border 4 11and 5 11 Series C Legend 
Yellow Background Black Legend and Border 

5"C 

5" 

5"C 

5" 

3.5" 

4 11C 

3" 

4"C 

3" 

3"C 

3.5" 

6'-6" 

/ .., 

TRY 
Co 

CARPOOLING . I 
'"' 

1-800-998-RIDE 
I 
6. 75" 64.5" 

FTP-56-06 
6'-6"X 4' 
6" Radii 74" Border 
8 11 and 6 11 Series D Legend 
Blue Background 
White Legend and Border 

6'-6" 

TRY 
a 

TRANSIT . I 
'"' 

1-800-998-RIDE 

I 
6.75" 

I 9.5" ------5-9-,,------ 9.5, I 
FTP-59-06 
6'-6" x 4' 
6 11 Radii 
8 11 and 6 11 Series D Legend 
Blue Background 
White Legend and Border 

2'-0 11 

CALL 
BOX 

"° I 

"' MILE 

xxx 
FTP-63-06 
2 1 x 3'-6 11 

4" 

4"£ 

4" 

4"£M 
3.5" 

~3"0.5" 

4"£ 

4" 

6"£ 

5" 

2" Radii 4"and 6" Series E and EM Legend 
Top Blue Background White Legend and Border 
Bottom Green Background White Legend and Border 

8.5" 

B"O 

6" 

B"O 

5" 

6"0 

6.5" 

8.5" 

B"O 

6" 

B"O 

5" 

6"0 

6.5" 
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2'-0 11 

4" 

CALL 4 11E 

4" 

BOX 4"EM 

3.5 11 

CD 
I = 0.5'' 

Ci 3" 

MILE 4"E 

4" 

xxx.x 6"D 

5" 
FTP-64-06 
2 1 x 3'-6 11 

2 11 Radii 
Top 4 11 Series E and 4 11 Series EM Legend 
Blue Background White Legend and Border 
Bottom 4" Series E and 6 11 Series D Legend 
Green Background White Legend and Border 

DETAIL for FTP-66 AND FTP-67 

3'-6" 

, 

EMERGENCY 
CD INFO I 

"" 
XX.X FM 

I 

' 

I 
4.85" 32.3" 4.85" 

FTP-70-06 
3 1-6 11 x 2 1-6" 
4" Radii }4 11 Border 
5" Series C Legend 
Blue Background 
White Legend and Border 

5" 

5T 

2.5 11 

5"C 

2.5 11 

5 11C 

5" 

3'-0" 

3.5" 

OFFICIAL 
USE ONLY 

4"D 

3" 

4"D 

4.6" 

FTP-65-06 
3' x 1'-6" 
2 11 Rad1i"}4 11 Border 
4 11 Series D Legend 
White Background 
Black Legend and Border 

3.5" 

26.8 11 4.6" 

0'-9" 

[lJ mg CR05S!IG 
lltdl r11 

Yllbicles 
3.3" 

FTP-68A-06 
9" x 1'-3" 
1.5" Radii }'4 11 Border 
Series B Legend 
White Background 

: • • ~ QOl'I $JAii :Ill: Fi1isl Co•i~ 
•1US1•• If starlell 
~ 

[I] DDl1 CROSS 

PUSH DUITDI 
TO CROSS 

!FREET IAIE 

Black Legend and Border 

FTP-71-06 
4• x 4• 

18.3" 

2" Radii 14 11 Border 
8 11 Series C Legend 
Yellow Background 
Black Legend and Border 

29 11 

= 0.2" 

2.6" 
= 0.2" 

2.6" 
= 0.2" 

2.6" 
= 0.2" 

3.1" 

See Standard Highway 
Signs Manual for letter 
spacing and figure sizes. 

18.3" 

14.8" 

8"C 

6" 

8"C 

6" 

8"C 

14.8" 

4'-0" 

4" 

@ 16 
4" 

C) TRAVEL ro I 

"' 5" 

INFO ro 
5" 

CALL 511 ro 

I FTP-66-06 3 .7" 4 0.B" 
4'X 5' 
2 11 Radii}:;" Border 
7 11 Series D Legend 
Blue Background 
White Legend and Border 

0'-9" 

I 
3.7" 

5" 

[t] i[ART 'RIUIN' 
11t1:• Far 
Ye•ida 

3.6" 

lE Dg1r llalU 
rlnlr trmn' 

=0.2" 

4.8" 'i LillllB. OB TllE REIAlll!G 
nm 1D Fi1isli Crminq 

FTP-688-06 
9" x 1'-6" 
1.5 11 Radii 7'4" Border 
Series B Legend 
White Background 

~ 

[I] 

Black Legend and Border 

,, 

'S 
/0 

DOl1 CROSS 

PUSH DUTIOI 
TO CROSS 

!FREET !AIE 

=0.2" 

3" 

=0.2" 

3" 

=0.2" 

2.8" 

See Standard Highway 
Signs Manual for letter 
spacing and figure sizes. 

12.3" 

6 11C 

=3" 
6"C 
3" 

6"C 

12.3 11 

I I· ·I 
13.5 11 21. 7 11 13.5" 

FTP-72-06 
3'X 3' 
2 11 Radii" 74 11 Border 

6 11 Series C Legend 
Yellow Background 
Block Legend and Border 

3'-0" 

5" 

@ }2 
4" 

C) TRAVEL 5"0 I 
;, 

4" 

INFO 5"0 

4" 

CALL 511 5"0 

4" 

FTP-67-06 3.5" 29" 3.5" 
3' x 4• 
2 11 Radii74 11 Border 
5 11 Series D Legend 
Blue Background 
White Legend and Border 

2 1-6 11 

" 
PEDESTRIANS 

BICYCLES 
CD 
I MOTOR VEHICLES 

"" LESS THAN 5 BHP 

PROHIBITED 

.., 4" 

2"D 
3" 

2 110 

3" 

2"D 
2" 

2"0 
3" 

3 110 

:\.. ~ 4" 
~=====17 

I 
2.65 11 

FTP-69-06 
2 1-6 11 x 2'-6" 
4 11 Radii' 74 11 Border 

24.7 11 

2" and 3 11 Series D Legend 
White Background 
Black Legend and Border 

5'-6" 

I 
2.65 11 

CD VENDING 
I 

"" MACHINES 
I 
7 ')II 

FTP-73-06 
5'-6 11 x 2'-6 11 

51.6" 7 0" 
.L 

8 11 Series D Legend 
Blue Background 

5" 

8"0 

4" 

8"0 

5" 

4 11 Radii }4 11 Border White Legend and Border 
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5'-6" 

5" 

VENDING 8"0 

6" 

FREE COFFEE 6
"
0 

I 
6.65" 

FTP-74-06 
5'-6" x 2'-6" 
4 11 Radii )4 11 Border 
6 11 Series D Legend 
Blue Background 
White Legend and Border 

52.7 11 6.65" 

2'-0 11 

3" 

"+c } / '. 
'. / 

C) 
""'i- -v/ 

I 

"" EVACUATION 
ROUTE 

I 
FTP-78-06 4.1" 15.8" 4.1" 
2'X 2 1 

3 11 Radii 7'4 11 Border 
2 11 Series D Legend 
White Background with Blue Circle Background 
White Legend and Black Border 

211 

2''D 
2" 

2''D 

4" 

5" 

5 1-6 11 

11 SAFETY 
3.4" 

FTP-75-06 
5'-6" x J'-3" 
1 11 Radii" 
6 11 Series D Legend 
Blue Background 
White Legend 

59.2 11 

BREAK I 
6" 

6"0 

3" 

3.4" 

3" 
6"0 

-3 .. 11----------1- 0.8" 

FTP-79-06 
4• x 5• 
6" Radii' 74 11 Border 
6" and 12 11 Series D Legend 

47.2 11 

Top Green Background with White Legend and Black Border 
Bottom White Background with Black Legend and Border 

5'-6" 

2I I MACHINES 
I 7 ')II 

FTP-76-06 
5'-6" x 1'-3" 
111 Radii 
8 11 Series D Legend 
Blue Background 
White Legend 

Cl 

·' 
"' 

FTP-80-06 
3• x 4• 

25 11 

10"0 

13" 

5 11 Radii 74" Border 

51.6" 

3 1-0 11 

TOLL 

6"and 10" Series D Legend 

-7u 
_L 

8"0 

5" 

I 
7 ?" 

3" 

6"0 

35.2" 

Top Green Background with White Legend and Black Border 
Bottom White Background with Black Legend and Border 

3 1-0" 

C) 

I 

"' EVACUATION 

FTP-77-06 
3• x 3' 

I 
4.9" 

5 11 Radii 74 11 Border 
4" Series C Legend 

ROUTE 

I 
26.2 11 4.9" 

3" 

} 
_2" 

4 ·c 
?" 
~ 

4"C 

6" 

White Background with Blue Circle Background 
White Legend and Black Border 

2 1-0 11 

TOLL 
16" 

6"D 

8" 

FTP-81-06 
2' x 2'-6 11 

3 11 Radii 74" Border 
4 11 and 6 11 Series D Legend 

2" 

4"0 

21.5 11 

Top Green Background with White Legend and Black Border 
Bottom White Background with Black Legend and Border 

2008 FOOT Design Standards Last 
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MOT-1-06 
4'X 4' 

18.2 11 

2" Radii' 74 11 Border 

•' ,,o 
k 

STAY 
IN YOUR 

LANE 

28.9 11 

TRUCKS 

18.2 11 

6"C 

5" 

6"C 
5" 

6"C 

1865 

6 11 Series C Legend 
Orange Background 
Block Legend and Border 

119.15 

6"C 

4.5" 

ENTERING 6"C 

4.5" 

HIGHWAY 6 11C 

11915 

17.3" 30.7" 17.3" 

MOT-5-06 6 11 Series C Legend 
4' x 4' Orange Background 
2 11 Radii ;14 11 Border Black Legend and Border 

I 23.1" 

LIGHTED 6"0 
=4" 

WORK 6"0 
=4" 

ZONE 6 110 
=4" 

AHEAD 6"0 I 23.1" 

25.8 11 30.7" 25.8 11 

MOT-9-06 6 11 Series O Legend 
5'X 5' Orange Background 
2 11 Radii 74 11 Border Block Legend and Border 

MOT-2-06 
4' x 4' 
2 11 Radii 74 11 Border 

23.1 11 

MOT-6-06 
5' x 5' 
2" Radii" ;J4" Border 

14.65" 

MOT-10-06 
4' x 4' 
2 11 Radii 74 11 Border 

MOT-3-06 
Orange Background 4 1 X 4' 
Black Arrows and Border 2 11 Radii 74 11 Border 

Im ,o 
':) 

TRUCKS 6"0 
=4 5" 

ENTERING 6"0 
=4 5" 

HIGHWAY 6"0 

I,,, 
36.1" 23.1 11 

24.8" 

6" Series D Legend MOT-7-06 
Orange Background 5' x 5' 
Block Legend and Border 2 1

' Radii }4 1
' Border 

11765 

6 11C 
a 

6" I 

6"C "' 
6" 

6 11C 

I 

18.35" 

MOT-4-06 
Orange Background 4 1 X 4 1 

LITTER 
PICK UP 

AHEAD 

28.6" 18.35" 

118.65 

6"C 

5" 

6"C 

5" 

6"C 

118.65 

6 11 Series C Legend 
Orange Background 

Block Arrows and Border 2" Radii 14" Border Black Legend and Border 

I 22.4 I n4 
LL. 

TRUCKS 6"0 MERGE 6"0 
=4.5 11 =4.5" 

TURNING 6"0 RIGHT ON 6"0 
=4.5" =4.5" 

LEFT 6"0 FLASHING 6"0 
=4.5" =4.5" 

000 FT 6"0 ARROW 6 110 I 22.4 I 00 4 LL. 

32.6" 24.8 11 22.6" 371" 22.6 11 

6 11 Series D Legend MOT-8-06 6 11 Series D Legend 
Orange Background 5' x 5' Orange Background 
Black Legend and Border 2 11 Radii" }4 11 Border Block Legend and Border 

3'-0" 2'-0" 

4.5" 

BUSINESS 3" 3.35" 
6"8 

4" 2 118 PEDESTRIAN 
~ 153 ENTRANCE 6"8 2" 

WALKWAY 4" 2 118 

~ r 
3" 3.35 11 

4.5" 

I I 17.65" 4.7" 26.6" 4.7" 3" 18" 3" 

MOT-11-06 6" Series B Legend MOT-12-06 2" Series B Legend 
3' x 3' Blue Background 2 1 x 1 1 White Background 

36" 14.65" 
2 11 Radii· 74 11 Border White Legend and Border 2 11 Radii 74 11 Border Black Legend and Border 

2008 FOOT Design Standards Last Sheet No. Revision 
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6'-0" 

5.25" 

SPEEDING FINES 6"C 

4.5" 

a DOUBLED 6 11C 

-I 4.5" 

"' WHEN WORKERS 6"C 

4.5" 

PRESENT 6"C 

" 

8 ')II 

MOT-13-06 Freeway Sign 
6' x 4' 
6 11 Radii" }4 11 Border 

55.6" 

4'-6" 

, 5.25" 

8 ')II 

6 11 Series C Legend 
White Background 
Black Legend and Border 

3.8" 

5L0WDOWN 5"(]) 

3. 7" 

co MY MOMMY 5"(]) 
I 

" 3.7 11 

W0RK5HERE 5"(]) 

I 
4.9" 

MOT-17-06 
4 1-6 11 x 2'-6 11 

4 11 Radii 74 11 Border 

44.2 11 

3.8" 

I 
4.9" 

5 11 Kids Series Legend 
Orange Background 
Black Legend and Border 

4 1-6 11 

' 4" 

SPEEDING FINES 4"C 

4" 

DOUBLED a 
4"C 

I 

"' WHEN WORKERS 
4" 

4 11C 

4" 

PRESENT 4"C 

4" 

8.45" 37.J" 8.45" 

MOT -14-06 Arterial Sign 
4'-6" x 3' 

4" Series C Legend 
White Background 

5 11 Radii' }4 11 Border Black Legend and Border 

.. 
,,a 
" 

I 19.65 

GROOVED 6"0 
4" 

PAVEMENT 6"D 

12.8" 

MOT-15-06 
4'X 4' 
2" Radii 74 11 Border 

AHEAD 

39. 7" 

4" 
6"D I 19.65 

6 11 Series D Legend 
Orange Background 
Black Legend and Border 

4'-6" 

3.8" 

5l0WDOWN 5"(1) 

3.7" 
co MY DADDY I 5"(]) 

" 3. 7" 

W0RK5HERE 5"(1) 

I 
4.9" 

MOT-16-06 
4 1-6 11 x 2'-6 11 

4 11 Radii f4 11 Border 

44.2" 

3.8" 

4.9" 

5 11 Kids Series Legend 
Orange Background 
Block Legend and Border 
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I I 
LJ 

Span Wire 

Sign Face 

Adjustable 
Hanger 

Type C 

Messenger Wire 

Catenary Wire 

TYPICAL INSTALLATIONS FOR SIGN PANEUSJ 
MOUNTED ON SPAN WIRE 

1/4 11
£) Stainless steel round head bolts with 

nuts and lock washers. Bolts shall be spaced 
on 12 11 centers max. 

Catenary Wire 

Aluminum i! 1. 75 x 1. 75 x 1. 08 

Wire Rope Clamp 

SIGN MOUNTING DETAIL 

See Index 17727 1 of 2 
for pole attachment. 

TYPICAL SPAN WIRE INSTALLATION 

I I 
LJ 

Aluminum 2 1.75 x 1.75 x 1.08 

* 
Sign Face (No. 2) ;cc=~=;= . ~ 

In Order To Ease Installation, Sign 
Face No. 2 Should Be Installed 
After Mounting To Span Wire. 

Catenary Wire 

Sign Face (No. 1 J 

Aluminum Z 1. 75 x 1. 75 x 1.08 ---'~IPi....._i-~-wire Rope Clamp 

!;4 11 £) Stainless steel 
round head bolts with 
nuts and lock washers. 
Bolts shall be spaced 
on 12 11 centers max. 

Notes 

1. Bottom edge of signs shall be approximately at the 
same elevation. 

2. Span wire instaf!ations that support only signs should 
be provided with a minimum panel weight of 7 PSF. 

3. Type B & C attachments with one hanger shall have 
wind beams for signs wider than 3Yz '. The beams 
shall extend to within 6 11 of the sign edge. 

4. Type B & C attachments for signs 4' and wider 
shall have 2 hangers. Signs 7' and wider shall hove 
wind beams that extend to within 6 11 of the sign edge. 

5. Type D attachments shall be for signs 3f/2' wide or less. 

6. Sign panels shall meet the requirements of Index 11200. 

7. Refer to section 634 of the Standard Specifications 
For Rood And Bridge Construction. 

8. Al! bolts, nuts, and washers shall be passivated 
stainless steel, AISI 300 series, commercial grade, 
type 316. 

X/ 1 
0 Stainless steel bolts 

with nuts and lock washers. 

Messenger Wire 

% "£)Stainless steel bolts with 
nuts and lock washers. 

0 
0 

0 

0 

0 

0 

0 

i------ 10" Min. 

Adjustable Hanger 

Shurlock Serrations 

The overlapped connection of adjustable hangers shall use a m1n1mum 
of 2 bolts with a minimum spacing between bolts of 2". 

ADJUSTABLE HANGER 
FOR SIGN MOUNTING 

DETAIL OF OPPOSING 
SIGNS SPAN WIRE MOUNTED 

SINGLE POINT ATTACHMENT 

2008 FOOT Design Standards 

SPAN WIRE MOUNTED SIGN DETAILS 
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Span Wire Clamp 

I I 
LJ 

Sign Face 

Type C 

Type A 

Adjustable 

Hanger '"'""""' ---, Messenger Wire 

=11 
I 

-1 

-=-~ TYPICAL INSTALLATIONS FOR SIGN PANEUSJ 
MOUNTED ON SPAN WIRE 

f/4" 0 Stainless steel round head bolts with 
nuts and lock washers. Bolts shall be spaced 
on 12" centers max. 

Aluminum i! 1.75 x 1.75 x 1.08 

Type B 

Type D 

Catenary Wire 

Notes 

1. Bottom edge of signs shall be approximately at the 
some elevation. 

2. Type B & C attachments with one hanger shall have 
wind beams for signs wider than 3f/2 1

• The beams 
shall extend to within 6 11 of the sign edge. 

3. Type B & C attachments for signs 4 1 and wider 
shall hove 2 hangers. Signs 7 1 and wider shall hove 
wind beams that extend to within 6 11 of the sign edge. 

4. Type D attachments shall be for signs 3!/;/ wide or less. 

5. Sign panels shall meet the requirements of Index 11200. 

6. Refer to section 634 of the Standard Specifications 
For Rood And Bridge Construction. 

7. All bolts, nuts, and washers shall be passivated 
stainless steel, AISI 300 series, commercial grade, 
type 316. 

YB 11 fJ Stainless steel bolts 
with nuts and lock washers. 

Messenger Wire 

0 
0 

0 

0 

Adjustable Hanger 

Wire Rope Clomp 
Aluminum Z 1. 75 x 1. 75 x 1.08 

SIGN MOUNTING DETAIL 

/ 

~I 
ill 
u ill c u u c 
' u See Index 1772 7 1 of 2 u 

c"l ' for pole attachment. u 
ill 

~ 
G 
~ 
u 

"' "° 0, 
I 

" 
~ 

~ 

TYPICAL SPAN WIRE INSTALLATION 

I I 
LJ 

* 
Sign Face (No. 2 ) * 

Sign Face (No. 1) 
In Order To Ease Installation, Sign 
Face No. 2 Should Be Installed 
After Mounting To Span Wire. 

!/4 11
" Stainless steel bolts with 

nuts and lock washers. 

0 

0 Shurlock Serrations 

Messenger Wire 

Wire Rope Clamp 

!/4 11 
{) Stainless steel round head bolts with 

nuts and lock washers. Bolts shall be spaced 
on 12" centers max. 

The overlapped connection of adjustable hangers shall use a 
minimum of 2 bolts with a minimum spaceing between bolts of 2". 

DETAIL OF OPPOSING 
SIGNS SPAN WIRE MOUNTED 

i-------10" Min. ____ __, 

ADJUSTABLE HANGER 
FOR SIGN MOUNTING 

TWO POINT ATTACHMENT 

2008 FOOT Design Standards 
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FTP-50-041 

0 

WEIGHT LIMIT 
RESTRICTION AHEAD 

FTP-50-06 

RJ2-5 

1320' Max. 
WJ6-3a 

800' Min. 

Main Road 

~ R12-5~ 
FTP-51-04 

300' 

0 (JJ See Note No. 2. 

SIGN LOCATIONS TYPICAL 

WEIGHT 
LIMIT 

... BT 
-· 5 12T 
c!ii16T 

Ix MILEsl 

W 16-3A 

RJ2-5 (30" X 36"! 

WEIGHT 
LIMIT 

... BT 
"' 5 12T 
I 22216T 

WEIGHT 
LIMIT 

LAST EXIT 

FTP-51-06 

RJ2-5 (30" X 36"! 

1. See Standard Highway Signs for sign R12-5 and W16-3 details. 

2. Sign !ocotin No. 3 may require some field adjustment. 

3. The Cross Road is the last detour to route around the restricted bridge. 

4. Sign location No. 2 should be established from the Cross Road 
the following approximate distances; Interstate-] Mile Non- Interstate-1/2 Mile. 

5. See Index 17355 for sign details. 

a 
D 
Q 

Q: 

~ 
~ 
Q 

c3 

~ 

"' ~ 
'-

OJ 
a 
~ 

~ 
~ 
c 

Q: 

R12-5 _____.. 

© 

© 

WEIGHT 
LIMIT 

... BT 
-· 2 12T 
ciii16T 

2008 FOOT Design Standards 

BRIDGE WEIGHT RESTRICTIONS 

II 
\' 
I/I 

)', 

\I\ 
1: 

!i 
1(( 

I 
" 
:11 

R12-5 (30" X 36"! 
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00 
M.P.H. 

W5-2 

36" x 36" 

W5-2 
36" x 36" 

W13-1 
24" x 24" 

For Paved Shoulders 
18 11 White @ 45"' 
Every 50 1 For 1570 1 

White on Right and 
Yellow on Left. 

----------------------- ~ 

I 

6" Skip Yellow~ I I 
6" Solid Yellow II 

I I 

----------------~-' ~ 

• 

NARRO 
BRIDGE 

W5-2 
36" x 36" 

W13-1 

24 11 x 24 11 

For Paved Shoulders 
18" White @ 45 ° 
Every 50' For 1570' 

I --.I 
-

1570' 

13 Spaces @ 100' 

.....,. 6 11 Yellow --

I 

[!I 

6" 

13 Spaces eJ 100' 

Delete Post Mounted Single Delineators 
When Guardrail is present and inst a!! 
Guardrail Reflectors at 100' Spacing. 

One-Way Traffic 

1570' 

6" Solid White~ 

~ 

Solid Ye!!ow ~ 

6" Solid 
~ 

(I\ I I 

-

See Note 

6" Skip 

White~ 

Insert A 7 [!I 

13 Soaces @ 100' 

Delete Post Mounted Single De!ineotors 
When Guardrail is present and install 
Guardrail Reflectors at 100' Spacing. 

2-Way Traffic 

2 

Insert B 

Triple Post Mounted De!ineotor (YELLOW) 
Installed Behind Guordro1"/. 

4 Spaces @ 50' 

--
4 Spaces 12 50 1 

Triple Post Mounted De!ineator (WHITE) 
Installed Behind Guardrail. 

Minimum of Three Post Mounted 
Delineators (TRIPLE YELLOWJ. 

[E [i] 
I 

Yellow~ - 6 11 Double Yellow~ 

[I] [I] 
-

I 

[I] [I] 

4 Soaces © 50 1 

Triple Post Mounted De!ineator <WHITEJ 
Installed Behind Guardrail. 

2008 FOOT Design Standards 

RURAL NARROW 
BRIDGE TREATMENT 

70' 

12~~3~6 ~ 
~ Black on Yellow~ Begin 

Bridge 

[i] 

[I] 

CUM ~ 12 11 x 36 11 

Black on Ye!fow 

Approach 
Slab 

""'c ~ 12 11 x 36" 
Block on Ye/low 

70' 

Last 
Revision 

Begin 
Bridge 

Sheet No. 

07/01/05 1 of 2 
Index No. 

17359 



Direction of Travel 

6" White Edge Line 

4 WHITE Reflective Markers 
Evenly Spaced 4 11 off 18~ 
White Chevron 

5' Typ. 

18" White 
Raised Rumble 
Strip See Index 
518 

INSERT A 

NOTES' 

1. Bridges should be marked as narrow bridges under the fol!owing conditions: 
(JJ For approach roadways with paved shoulders when the bridge width 
including shoulders is less than the width of the approach roadway 
including paved shoulders. 
(2) For approach roadways without paved shoulders when the bridge 
shoulder width is less than 2 1

• 

2. Roadways with Two-Way Traffic: 
(JJ No passing zone should be extended 1570' in advance of narrow 
bridge. 
(2) The post mounted delineators shall be installed on both sides of the 
roadway <WHITE on RIGHT / YELLOW on LEFTJ. If the bridge or the 
approach is on a curve, the post mounted delineators shall be installed 
for a distance of 1570 1 in advance of narrow bridge on the left side of 
the roadway. 

* Ya Length (4' and 5' shoulder) 
Y4 Length (2 1 shoulder) 

Length (4' and 5 1 shoulder) 
Length (2 1 shoulder) 

Install 2 RPM's for two foot paved sholders 
and 4 RPMs for four foot paved sholders. 

• 
4 Yellow Reflective 
Markers Evenly Spaced___.,.. 
4" off 18" Yellow Chevron 

6" Yellow Edge Line 

Direction of Travel 

INSERT B 

Yellow 

3. Delineators on both sides of roadway shall face traffic approaching bridge. 

4. Delineators to be placed not less than 2 1 or not more than 8' outside the 
outer edge of pavement. 

5. The OM-3R & OM-3L mounting height shall be 4 1 above the roadway edge. 
The panels may be post mounted at the bridges. 

6. Highway delineators consist of a reflector, or reflective sheeting. Install 
units listed on the Qualified Products List. 

2008 FOOT Design Standards 
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Truss type bracket arm 2fl slipfitter, 
compatible with pole design. 

J{6 
11 diameter 

PVC sleeve 
hole with grommet. 

with bushing. --~ 

Ground wire shall be attached 
to ground lug or thru bolt on 
bracket arm, and to ground ---
lug on luminaire. 

Type III concrete pole (Hollow 
coreJ The Type III concrete 
pole for lighting shall be in 
accordance with Section 641 
of the Standard Specifications 
for Road and Bridge Construction. 

Holes for bracket 
r--- arm (Template to 

be provided by 
arm manufacturer). 

Luminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

Luminaire 

Luminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

For mounting 
height, and 
offset see pole 
data sheet. PVC conduit from 

a 
m 
' 0 
~ c 
D ~ 

pole to pull box 
with Strain relief 
fittings at both 
ends of conduit. 

Pole 
Luminaire 

1 #12 AWG insulated 
(TW Green) stranded 
CU bond wire connecting 
Luminaire with grounding 
lug at base of pole. 

Breakaway fuseholders 
with solid copper slugs. 
slugs to be same size 
as 10 Amp FNQ fuse. 

Luminaire 

Length of Bracket Arm 

Luminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

Standard handhole with 
metal cover attached 
with stainless steel 
machine screws. 

m 

"" 
E 
~ 
c 

m Strain ., 
D 

-f~=:=-:=..:::.:il*=;,;;,j~;,;;r==-=:.::r-- The con duet ors in the pu!!b ox 
shall have sufficient length to 
completely remove connectors 
and surge arrester from pullbox 
for maintaining and trouble 
shooting system. 

Backfill in accordance with 
Section 125-8 Standard 
Specifications for Road 
and Bridge Construction. 

12" bed 
crushed 

Ground Rod 

AWG bore stranded copper 
ground wire in concrete pole 
with 4 1 pigtai/at bottom 
end of pole and 2 1 pigtail 
at top end. 

Pole Setback 

.... 

CONCRETE POLE DETAIL 

#6 Stranded CU 
ground wire 

Breakaway fuseholders · ,. : :.~· 
with solid copper slugs. ·i::.:. :t•: 
Slugs to be same size ·i~· ·~~~ 
as 10 Amp FNQ fuse.~(\==::::::::::::--h··~·j_~ .:~~: 

Breakaway fuseholder 
on 480V side with a 
10 Amp FNO slow 
blow fuse. For line to 
line service both fines 
to be fused. 

Surge 
Arrester 

~ .. '!:. 

1 fl flexible 

z 

·"' m :r: 
"' :§ 
c 
0 
0 

"" 

U. L. approved Ground Rod 
%fldiameter 20' long copper 
clod with approved ground 
connection (at oil puff boxes). 

PVC conduit or 
approved equal 

NOTES.- CONCRETE POLE WIRING DETAIL 

0 .s 
Q 

" 0 
E~ 
0 
' 0 Le f.._ 

Luminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

Cable Strain Relief at 
both ends of Conduit 

Street Side 

#6 Stranded CU 
ground wire 

Ground 

WIRING DIAGRAM 

Surge 
arrester 

Breakaway fuseholder on 480 V 
side with a 10 Amp FNQ slow 
blow fuse for line to fine service 
both lines to be fused. 

Pole setback 20' 

unless otherwise noted 
on plans 

:•:.· 

Edge of traveled 
pavement or face of 
curb. 

METAL POLE DETAIL 

Provide coble length to remove fuseholders 
from transformer base, pole base or pu!!box for 
maintenance. Remove slack from the !uminaire 
cable to provide tension on the fuseholders 
if the pole breaks away. Pull excess cable 
into puff box tighten strain relief fittings or 
cable clamps at both ends of conduit to 
prevent cable from slipping. 

Breakaway fuseholders 
with solid copper slugs. 
Slugs to be some size 
as 10 Amp FNQ fuse. 

Breakaway fuseholder on 480 V side with 
o 10 Amp FNQ slow blow fuse for line 
to line service both lines to be fused. 

1 #6 AWG insulated (TW Green) stranded 
CU bond wire connecting a!! poles, and 
insulated (THW or THWNJ stranded copper 
circuit conductors in schedule 40 PVC 
conduit. Circuit conductors and conduit 
size as shown in plans. (Typical) 

Surge 
Arrester 

Strain 
relief 

-++-fittings 

··:; .. :·~ .:; ...... ".~ 
;.·;. ' . ~ · .. •: ·~:.:: ::~: .:·.:.• ...... : ... : 
" ... :· ~ :.,._~ ... ... . . .:~........ ::.~ 

..... ;; 

. ;, .. . . . .•.:: ··: :~~: 
~~~======b'c~c=;·"··=· ". ·~ ..... :. •': . : .. 

1 fl PVC conduit with Cable Type TC with~ .;.: .. ?'·::·•.::· ... ·.;~: ... ::-.. 
2-#12 AWG THW or THWN conductors. ...~ .. '.'. ·.~ .... .·•. 

-.::.:!-: :.: ".: ;.~·: .: ..... ~.:< .... ,;'.:.: '.':·:;: ·, 

U.L. approved Ground Rod %" diameter 
20 1 long copper clad with approved 
ground connection (At all pull boxes) 

METAL POLE WIRING DETAIL 

2008 FOOT Design Standards 

1. Barrier wall or bridge mounted poles: The wiring shall be in accordance with Section 992 of the Standard Specifications. CONVENTIONAL LIGHTING 

1 #12 AWG insulated 
(TW Green) stranded 
CU bond wire connect1'r79 
Luminaire with grounding 
lug at base of pole. 

. '::.' 

Ground Rod 

1 #12 AWG insulated 
(TW Green) stranded 
CU bond wire connecting 
Luminaire with grounding 
lug at base of pole. 

Luminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

Breakaway fuseholders 
with solid copper slugs. 
Slugs to be same size 
as 10 Amp FNQ fuse. 

Ground lug located 
opposite handhole. 

1 #6 AWG insulated 
(TW Green) stranded 
CU ground wire in 1" 
schedule 40 PVC conduit. 
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REINFORCEMENT LAYOUT 

4"x4" 

NO ff Sc 

1. Use clean free draining sand less than 5/ passing No. 200 se1ve for base (4"). 

2. Welded wire fabric shall meet the requirements of ASTM A185. 

3. Concrete shall be Nonstructural with a minimum strength at 28 days of f'c=2.5 ksi. 

4. Outside edges of slab shall be cast against form work. 

5. The pull box shown 1s J'-3 11 x J'-3"; others approved under 
Section 635 of the Standard Specifications may be used. 

6. Slabs to be placed around ail Poles and Pull Boxes 
in rural locations. In urban areas or where space is limited 
slab dimensions may be adjusted as shown 1n the plans. 

I 

Yz" Expansion ) 

1

1

1 

Joint (Sealed) 

_L I 
.__ _________ .,_ ________ ___. _L 

' 

I 

SECTION A-A 

7. Concrete slobs around poles and pull boxes shall be paid 
for under the contract unit price for Class I Concrete 
(Miscellaneous); the cost for reinforcing steel fabric 
shall be included in the price for Class I Concrete 
<Miscellaneous). 

1'-10!/z" 
' 

1'-3" I 1'-10!/z" 
' 

I 5'-0" ' 

I 

SLAB DIMENSIONS 

8. The Yz" thick expansion joint between the pole shaft and 
slab and the pull box and slob shall be sealed with a hot 
poured elastic joint sealer. SLAB DETAILS FOR INTERMEDIATE PULLBOX LOCATIONS 
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REINFORCEMENT LAYOUT 

NO ff Sc 

1. Use clean free draining sand less than 5/. passing No. 200 seive for base (4 11
). 

2. Welded wire fabric shall meet the requirements of ASTM A185. 

3. Concrete sho!!be Nonstructural with a minimum strength at 28 days of f'c=2.5 ksi. 

4. Outside edges of slab shall be cast against form work. 

5. The puf( box shown is 1 1-3 11 x J'-3 11
; others approved under 

Section 635 of the Standard Specifications may be used. 

6. Slabs to be placed around all Poles and Pull Boxes 
in rural locations. In urban areas or where space is limited 
slab dimensions may be adjusted as shown in the plans. 

7'-6" 

3'-0" 4 1-6 11 

-f-

-r - _j B .~ 
---------{:----ti -

°' -e 

-r 

Varies 

!/2 11 Expansion 
Joint (Sealed) 

Varies 
Varies 

I 

' 

I ------,------

1 

' 

I 

' !/2 11 Expansion 
Joint (Seated) 

SLAB DIMENSIONS 

Y2" Expansion 
Joint (Seated) 

SECTION 8-8 

7. Concrete slobs around poles and pull boxes shot! be paid 
for under the contract unit price for Class I Concrete 
(Miscellaneous) ; the cost for reinforcing steel fabric 
shaf( be included in the price for Class I Concrete 
(Miscellaneous). 

!/2 11 Expansion 
Joint (Sealed) 

1'-3" 

1 '-3"Xl '-3 11 

Pul!Box 

T 
6" 

l 

JO" 

8. The !/;: 11 thick expansion joint between the pole shaft and 
slob and the pull box and slob shall be sealed with a hot 
poured elastic joint sealer. 

SLAB DETAILS 

"' a 
I I 

;.., Co 

FDR POLE AND PULL BOX LOCATIONS 
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lJ All grounding system connections shall be exothermically 

welded. This includes all cables, ground electrode and arrays. Do 

not exothermically bond grounding electrode to grounding electrode. 

Method of Measurement and Basis of Payment as per 

Section 620 of the Standard Specifications. 

2J The contractor shall be responsible for contacting all 

utility companies prior to any underground work. The 

utility company will locate and identify their facilities. 

3J Contractor shall determine the service required date 

for the power company transformer installation at the 

pre-construction conference. 

4J The power company reserves the right to install the 

riser, switch gear and weatherheod on power company 

poles at the expense of the contractor. Contact the 

power company for cost or for authorization for an 

alternate procedure. 

5J Any damaged portions of galvanized steel poles and 

bracket arms shall be pointed in accordance with Section 

562 of the Standard Specifications. 

6) Poles and bracket arms shall be designed in accordance with 

the design criteria, as indicated in the plans and using the 

applicable equations found in the AASHTO 'Standard Specifications 

For Structural Supports For Highway Signs, Luminaires And 

Traffic Signals' and FOOT Structures Manual. The calculations 

shall be based on the actual projected area of the luminaire or 

3.0 square feet whichever is greater. 

7J The luminaire manufacturer shall place a permanent tag 

on the luminoire housing on which is imprinted the following 

information Wattage, ballast type, lamp shown on design 

plans, lamp setting (position of !uminaire), JES light distribution 

with this lamp in the position specified, input voltage and power 

factor. Luminoire photometric submittals required. 

BJ Before final acceptance, contractor shall provide 2 sets 

of full size as built plans to the maintaining agency. 

9) Conduit routing shall be pole to pole, maintaining pole 

setback distance from edge of pavement. Any cable routing 

in locations where guardrail is proposed shall be 2' 

in front of the standard guardrail position. 

JO) Pole positions and conduit routing may be adjusted, as 

approved by the Engineer, to prevent conflicts with utility 

and drainage structures not indicated, and prevent guardrail 

post conflict with underground lighting circuits. 

11) Where guardrail is constructed, the poles shall be placed 

a minimum of 4 1 behind the face of the guardrail. 

12) Install pole foundations in accordance with Section 715 

of the Standard Specificatios. 

13) All splices shall be mode in pull boxes or the pole base. 

No splices shall be mode inside the conduit. The wires at 

pullboxes shall have sufficient length to completely 

remove connectors to the outside of pull boxes 

remove connectors to the outside of pull boxes 

to make connectors accessible for changing fuses and 

trouble shooting the system. 

14) Neutral wires to have white insulation. Do not use white 

or green insulated wires for ungrounded conductors. 

15) Unless otherwise specified, a!! cable shall be single 

conductor, 98 percent conductivity stranded copper, with 

THW or THWN insulation. 

16) All exposed or surfaced mounted conduit shall be rigid or 

intermediate metal. These exposed runs of conduit shall 

be provided with either expansion joints or flexible meta! 

conduit sections adequate to take care of vibrations and 

thermal expansions. All meta! conduit shall be grounded. 

Steel conduit shall be hot-dipped galvanized. 

J 7) All conduit that will remain empty as spores shall be mandrel 

tested, cleaned inside and both ends copped. Leave the 

corrosion resistant pull/drag wire and place pull boxes to 

mark the location of the ends of the conduits. 

JBJ Pu!! boxes shall be located at ends of conduit crossing 

roadways, and as necessary for the completion of the 

project. 

19) These plans represent minimum acceptable criteria. The 

inspection per these drawings represent the minimum 

base of acceptance. 

20) All material, unless otherwise specified, shall be Underwriters 

Laboratory approved. 

21J Pu!! boxes shall meet the requirements of Section 635 

of the 'Standard Specifications For Road And Bridge 

Construction' and Section 635 of the 'Minimum Specifications 

For Traffic Control Signals And Devices'. 

22) A pull box shall be installed at each pole location. Pu!! boxes 

should be located 2' max from pole unless otherwise directed by 

the project engineer. Metal pull box covers shall be grounded. See 

General Requirements Section 635-5 of the Standard Specifications 

for Rood and Bridge Construction. 

23) At all pu!! boxes and pole bases, ends of conduit shall be sealed in 

accordance with Section 630 of the Standard Specifications for Road 

and Bridge Construction. 

24J Luminaire shall be supplied with a regulator type ballast 

mounted on a hinged door or panel. The unit shall swing 

open to provide access to the ballast assembly by release of 

captive screws. The electrical connector shall be a quick 

disconnect plug. The unit shall be easily removed from the 

luminaire after release of captive screws and disconnect 

plug. 

25) Al! mounting heights are ± 2 1-6 11 unless otherwise noted in plans. 

26) A handhole is required in all poles. Handho!e should be located 

opposite approaching traffic with cover fastened with Stainless 

Steel Screws. The handho!e opening shall be at least 20 square inches. 

27) The luminaire and arm on joint use poles shall be grounded. 

28) Concrete slabs around poles and pull boxes shall be paid for under 

the contract unit price for Closs I Concrete (Non-Structura!J; the cost 

of reinforcing steel fabric shall be included in the price for Class I 

Concrete (Non-Structural). 

BREAKAWAY FEATURE 
All conventional mounting height poles shall be mounted on a frangible 

metal base. The base shall shall be one piece and be designed 

to breakaway without the aid of any slipping or sliding surfaces. 

The design of the breakaway feature shall be in accordance with the 

breakaway performance requirements of the AASHTO 'Standard Specifications 

For Structural Supports For Highway Signs, Luminoires and Traffic Signals'. 

The contractor (supplier) shal!submit copies of test reports as evidence 

the breakaway feature meets the above specifications and calculations to 

verify the design will meet the AASHTO wind loading specified in the 

contract plans. No poles are to be installed prior to approval of submittal 

data. 

Any substantial remains of a breakaway support, when it is broken away, 

should not project more than 4 11 as discussed in Section 7 of the 

above AASHTO Specifications, and, Chapter 4, Section 4.2 of the AASHTO 

'Roadside Design Guide'. 

Poles behind bridge roil or barrier wall mounted, shall be non-frangible. 

SURGE PROTECTOR SPECIFICATIONS 
1. The unit shall withstand a surge current up to 20,000 Amps, and 

repetitive surges of 200 Amps for a minimum of 10,000 occurences. 

2. The unit shall respond in less than 50 nanoseconds and within this time 

hove o peak clomping voltage better than 1,100 Vrms. 

3. The maximum allowable voltage that can pass continuously through the 

hot leg of the protector must be less than 550 Vrms. 

4. The current drain shall be less than 100 microomps. 

5. The unit shall be insulated 600 V to ground and shall be weatherproof. 

6. The unit shall not allow holdover current or conduction to ground after 

the surge ends. 

7. Protection shall be achieved for both the 480 V and neutral conductors 

with the surges being passed to ground and NOT to neutral. 

8. There shall be no discharge log in the protection of the 480 V conductor 

over the neutral conductor. 

9. Underwriters Laboratory approval not required. 
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LOWERING SYSTEM SPECIFICATIONS 

The towering system shaf!consist of the following: 
A. Head frame and cover 
B. L uminaire nng 
C. Cables 
D. Winch 
£. Portable power unit (J per projectJ 

The head frame unit shall rigidly mate the top of the pole to the head 
frame platform. The platform with its associated sheaves, etc. shall be 
covered and rain tight. The head frame structure shall be zinc coated 
steel, attached to the pole by means of a steel slip fitter. Head frame 
shall encompass six 6" nominal steel coble sheaves grooved 
to the exact coble diameter, for 180° cable bearing surface. The sheave 
shall be zinc e!ectrop!ated to ASTM 164 and dipped in yellow chromate 
for corrosion resistance. Bearings and cable keepers shall have 
permanent lubrication. Three (3) stainless steel 7 x 19 aircraft cables 
of 7{5 11 or greater diameter shall be provided. 

The pole cable shall be attached to the /uminaire ring with a 
waterproof connector capable of withstanding the pull of the weight 
of the pole cable. Where the wire ropes are required to bend 
over sheaves or over the winch drum, the maximum working stress tn 

the outer fibers of wire rope shall not exceed 207. of the wire rope 
manufacturer's rated uftimate stress. 

Drum design shall cause level wind of wire rope. The power cord 
shall travel on sheave (s) or a combination of rollers providing a radius 
for the cord of 6 11 or larger. Each end of the sheave (s) or rollers 
shall have a keeper to prevent the cable from jumping out of the roller 
track. 

The head frame shall also include three (3) latching devices to support 
the luminaire ring assembly when the lowering device is not in operation. 
The latches shall be actuated by alternate raising and lowering of the 
hoisting cables. Locking of luminaire ring shall be signaled by indicators 
visible from ground. All moving parts of the latch mechanism shall be 
serviceable from the ground. Each of the three latches shall be strong 
enough, by itself, to support twice the weight of the ring and all the 
luminaires. Latching mechanisms which depend primarily upon spring operation 
or contain dissimilar metals are not acceptable. The latching mechanism shall 
not require adjustment after the original installation. 

The !uminaire ring shall be constructed of a minimum of 6 11 x 2" x 7 gauge 
steel channel galvanized in accordance with ASTM A123 Closs 118 11 steel channel with 
the appropriate number of 2 11 steel pipe mounting arms. The luminaire ring 
shall be prewired with Type "W" or specially reinforced Type "SO" power cable 
with suitable conductor quantity and size for proper operation and Type "ST" 
distribution wiring with insulation suitable for at !east 105" C. All power 
cables should be attached to the aluminum weathertight wiring chamber 
with weather tight cable connectors. A 600 volt terminal block, completely 
pre wired shall be included in the weather tight wiring chamber. A weather-
tight twistlock power inlet shall be provided on the luminaire ring to allow 
testing of the !uminaire while in the lowered position. The power inlet shall 
face away from the pole for easy access. Raising speed of the luminaire ring 
shall be a minimum of 12 1 per minute. 

The ultimate support of the luminaire ring shall not be dependent upon the 
lowering and raising cables. 

The system shall be provided with a circuit breaker assembly with a lightning 
arrestor on the circuit breaker enclosure. A pigtail cord and receptacle shall 
be supplied from the circuit breaker assembly. The receptacle on the pigtail 
cord shat/be of dead front construction. The receptacle shat/have a push 
button pawl which screws the plug to the receptacle and when secure 
shall provide a NEMA 3R rating. The plug and receptacle shall be 
UL/CSA switch roted. 

The winch shall be a reversible worm gear self locking type with an integral 
friction drag brake to prevent freespoo!ing. The winch shall be designated for 
hand operation or for operation by means of a f/2 11 heavy duty reversing electric 
drill motor, remote controlled to enable the operator to stand 25 1 

from the pole, Stainless Steel 7 x 19 aircraft cables of 1/; 11 or greater 
diameter equal to MIL -W83420C shall be supplied on the winch. The winch shall be 
provided with keepers above the drum to force the cable away from the ends of 
the drum for spooling. The drum shal! hove a wire guard to prevent the coble 
from coming off. 

The winch shall be mounted in such a way that the coble terminator 
and the riser cable connector may be reached and worked on by a 
person with his arm through the handhole. 

Roller contact spring-loaded centering arms shall be provided to 
center the !uminaire ring while ascending or descending the pole. 
The rollers for the centering arm shall be made of a water resistant 
nonmarking composition material. All axle shafts for arms and 
rollers shall be 304 stainless steel. The rollers shall be in contact 
with the pole at all times. The centering arms shall be interconnected 
and loaded with stainless steel springs to uniformly apply equal 
centering force from the arms. 

L UMIN AIRE SPECIFICATIONS 
The reflector with its aluminum cover shall be firmly attached to a 
cast ring. This ring shall have keyhole slots in its upper surface such 
that the reflector/refractor assembly may be readily attached to, or 
detached from, the !uminaire bracket entry and lamp support assembly 
without completely removing the support bolts. 

Each luminaire shall contain an integral auto-regulator type ballast 
connected for 480 volts input + 10/. and a power factor of more 
than 90/.. The luminoire ballast shall be enclosed within an 
aluminum housing which intregally attaches to the luminaire bracket 
entry and lamp support assembly. It shall be readily removable 
without removing the !uminaire from the bracket arm. 

The !uminaire shall be attached to the bracket arm by means of a 
bracket entry and !amp support assembly. The assembly shall include 
a side entry s!ipfitter designed for 2 11 pipe with provision 
for 3" adjustment for leveling the luminaire. An enclosed terminal 
block shall be included such that all electrical connections shall 
be protected from exposure to weather. 

All electrical connections shall be made waterproof or be mode 
inside a weather resistant enclosure. All luminaires shall be ANSI/ 
JES light distribution as indicated in plans. Each !uminaire shall be 
labeled with a permanent label which states the type of !amp, voltage 
input, power input, power factor, ballast type, socket position, ANSI/JES 
light distribution, and such other catalog information that a complete 
replacement can be readily ordered. 

The contractor's attention is directed to those plan sheets detailing 
the mounting of !um/noires at the pole top. Particular attention is 
directed to alignment of luminaire light distributions. Special attention 
must be exercised in the physical alignment of these !uminaires to ensure 
that the approved photometric layout is physically produced at each 
lighting standard in the field. A marking shall be placed on the external 
face of the refractor to allow visual inspection of alignment. The 
marking shall correspond to the 0° axis of the refractor. 

LOWERING SYSTEM AND LUMINAIRE SPECIFICATIONS 
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2 11 slip fitter 

Luminaire support 
ring 

Cover 

Lift 
cables 

Luminaires 

Lift coble -----1~ 
terminator 

Pole Cable 

W1!7ch cable 

Hand hole 

W1!7ch 

Base plate 

See legend for number 
of luminoires, !amp wattage 
and fight distnbution. 

Pole cable & sheaves 

Spring supported 
centering arms 
provided to center 
the luminaire ring. 

Mole Inlet 

Pole Coble 

High most pole 

Positive drive reversible w1!7ch. 
The complete enclosed drum gear 
shall directly mesh with the 
worm gear train, in the some 
enclosure. 

A surge protector shall 
be located 1!7 the pole with 
the circuit breaker. The surge 
protector shall be mounted Base plate 
at the front near hand hole 
for easy access. 

Cover 

Head plate 

Lift cable sheaves 

Lift cables (3/16 11stainless steel 
aircraft cable) 3 minimum 

Lift Cable Terminator 

600 Volt roted Pole Coble with 
AWG Stranded Copper Conductors 
size of conductors to be determined 
by luminoire load. 

120V 
Receptacle 

r , .. '-' 

I I 
I 
I 
I 
I -J, gnd. I ID [ r I 

-·--

-
-• 

:::1 
I 

I I 
- off I _..E!L ...J 

Remote co ntrol switch 

Supply cable recep toc!e 

SCHEMATIC OF REMOTE AUXILIARY POWER UNIT 

% ' hex drive 74 11 round shaft 
All hardware for mounting heavy duty 
drill to pole shall be Stainless Steel. 

Luminoire support ring 

2" slip fitter ossy. 
(equally spaced around ring) 

___ Centering guide pins 
(3 minimum) 

Covered receptacle to power 
luminaires when in the lowered 
position with Mole Inlet. 

Portable drill 

Slip clutch 

Power Cord With Male Inlet 

Winch coble (J/ 4 11 stainless steel aircraft cable) 

Hand hole 

600 Volt rated Pole Cable with 
AWG Stranded Copper Conductors 
size of conductors to be determined 
by !uminaire load. 

2008 FOOT Design Standards 

Yz" heavy duty reversible drill 
120 Volts (JJ per project. 

1.5 KVA dry type transformer mounted 
in N.£.M.A. 3R portable enclosure, provide 
120V. grounded receptacle for electric 
drill & receptacle for supply cable. 

(see schematic) 

--- 25 1 minimum remote control cable 
some as Pole Cable. 

Remote 
control 
switch 
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HIGHMAST LIGHTING NOTES' 
J) High Most materials: 

a. Pote: ASTM A1011 Grode 50, 55, 60 or 65 (Less than 1/1"J or ASTM A572 Grode 50, 55, 60, or 65 
(;/.;

11 and over) or ASTM A595 Grade A (55 ksiyie/d) or Grade B (60 ksiyie!dJ. 

b. Steel Plates: ASTM A709 Grade 36 or ASTM A36 

c. Weld Metal' E70XX 

d. Anchor Bolts: ASTM FJ554 Grode 55 with ASTM A563, Grode A heavy-hex nuts and 
ASTM F436 Type I washers. 

e. Handho/e: ASTM A709 Grade 36 or ASTM A36 Frame with ASTM A36 cover. 

f. Caps: ASTM A1011 Grade 50, 55, 60 or 65 or ASTM 8209. 

g. Nut Covers: ASTM 826 (319-FJ 

h. Stainless Steel Screws: AISI Type 316 

2J Reinforcing steel: ASTM A615, Grode 60. 

3) Concrete: Closs IV (Drilled Shaft) with a minimum 4, 000 psi compressive strength at 28 days for all 
en vironmen ta! classifications. 

4) Grout: minimum 5,000 psi compressive strength at 28-days and meeting the requirements of Section 934. 

5J Welding: American Welding Society Structural Welding Code (Stee!J ANSI/AWS DI.1 (Current edition). 

6) Galvanization: 
a. Nuts, Bolts, Washers and Threaded Bars/Studs: ASTM F2329-05. 
b. Other items (Including Pole): ASTM A123 

7) Hole diameters for anchor bolts: not greater than the bolt diameter plus Y!::'' 

BJ Poles: Tapered with the diameter changing at a rote of 0.14 inch per foot with a minimum 16-sided pole 
shaft and only one longitudinal seam weld. Circumferentially welded pole shaft butt splices and laminated 
pole shafts ore not permitted. Longitudinal seam welds within 6 inches of pole to base must be complete 
penetration welds. Longitudinal seam welds at telescopic field joints must be complete penetration welds 
for the splice length plus 6 inches. 

9) If a grout pod is not installed, place wire cloth screen verticaf!y between the base plate and top of foundation, 

DESIGN CRITERik 

JJ Designed in accordance with the FOOT Structures Manual. 

2) Poles are designed to support the following: 
a. (J) cylindrical head assembly with a maximum effective projected area of 6 Sq. ft. (Cd=J) and 

340 lbs (Max). 
b. (8) cylindrica!!uminaires with a maximum effective projected area of 3.0 Sq. ft (Cd=0.5) and 

77 lbs. each. 

3J. Foundation design 
Classification 
Friction Angle 
Unit Weight 

based upon the following soil criteria: 
Cohesionless (Fine Sand) 
30 Degrees (30° J 
50 !bs./cu. Ft. (assumed saturated) 

Only in cases where the Designer considers the soil types at the specific site location to be of lesser 
strength properties should an analysis be required. Auger borings, SPT borings or CPT soundings 
may be utilized as needed to verify the assumed soil properties, and at relatively uniform sites, a 
single boring or sounding may cover several foundations. Furthermore, borings in the area that were 
performed for other purposes may be used to confirm the assumed soil properties. 

4J Foundation applies only to slopes of 1:4 or flatter. Provide a minimum 24 11 shaft projection on the high side. 

5) Poles ore designed for 6 mil galvanization thickness. 

wrap horizontally around the base plate with a 3" min. !op. Use standard grade, plain weave, 2x2 mesh, galvanized steel 
wire-cloth with 0.063 11 dia. wire. Attach the screen to the base plate with stainless steel self-tapping 1/4" 
screws with stainless steel washers spaced at 9" centers. 

JO) Manufacturers seeking approval of a Highmast Lighting assembly for inclusion on the Qualified 
Products List must submit a QPL Production Evaluation Application along with drawings showing the 
product meets all specified requirements of this Index. 
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Luminaire Head I 
II I Ill II 

' ,_ ,_ -
'1~ -

1 Pole Design Toble:t 
~ ,_ 

Luminaires 
!B Maximum) Design Pole Section 1 !Top! Section 2 Section 3 

Wind Overall 
~ Speed Height Length. Wall Th. 

Minimum 
Tip Dia. Base Dia. Length. Wall Th. 

Minimum 
Tip Dia. Base Dia. Length. Wall Th. 

Minimum 
Tip Dia. Base Dia. 

"' Sn/ice L. Sn/ice L. Sn/ice L. 
0 BO ft 42'-0 11 0.250 11 2'-0 11 5.313" 11.219 11 f40'-0" 0.250 11 --- 10.375" 16.000" --- --- --- --- ---

~ 
c§ u 

0 lJO mph JOO ft 24 1-6 11 0.179" 2 1-0 11 6.406" 9.B44" 40'-0" 0.250 11 21-511 9.lBB" 14.7Bl" 40'-0" 0.250 11 --- 13.B75" 19.500" 

"' :So VJ 
0 cS :S G:: 120 ft 44'-9" 0.250 11 2 1-0 11 6.250 11 12.531 11 f40'-0" 0.250 11 2 1-9 11 11.6BB" 17313" 40'-0 11 0.313" --- 16.375" 22.000 11 

"" "' c .~ 0 
0 0 

BO ft 42 1-0 11 0.250 11 2 1-0 11 5.281 11 11.JBB" 140 1-0 11 0.313 11 10.375" 16.000" -" Q -" --- --- --- --- --- ---
0 

0 o~ 
~- 130 mph 100 ft 24'-6 11 0.179" 2'-0" 6.906" 10.344" 40'-0" 0.250 11 2'-6" 9.656" 15.281" 40'-0" 0.313" 14.375" 20.000 11 ~ Q.lc:: ---

Q ---·~ 
lf) ~-!S 

120 ft 45'-6" 0.250 11 2'-6 11 9.250 11 15.625 11 140'-0" 0.250 11 3'-0" 14. 719" 20.344 '40'-0" 0.313" 19.375" 25.000 11 
~-

---

BO ft 42'-3 11 0.250 11 2'-3 11 7.281" 13.219 11 f;L0'-0" 0.313" --- 12.375" 18.000" --- --- --- --- ---

150 mph JOO ft 24 1-6 11 0.250 11 2 1-0 11 B.lBB" 11.625 11 40'-0" 0.313" 2 1-6 11 JO. 7Bl" 16.406" 40'-0" 0.375" --- 15.375" 21.000" 

Round or 16-Sided 120 ft 46'-6" 0.250 11 3'-0" 12.406 11 1B.93B" f;L0'-0" 0.313" 3'-6" 17.93B" 23.563 11 40'-0" 0.375" --- 22.375 1 28.000 11 

Pole (Faces not 
shown for clarity) ~ - * Diameter Measured Flat to Flot C:! z 

·"" 0 0 

E :i: 
"" 

:§ 
0 0 
0 '. 

VJ 0 

' cS [] 

"' c 
0 

Q 
,2 

-" 

,- Bose Plate and Bolts Design Table Shaft Design Table 
0 

g 
h --- ,_ 
~ 

Design Pole Base Bose Bolt No. Bolt Bolt Design Pole Shaft Shaft L on?oitudina! 

" 
Wind Overall Plate Plate "TW" "BW" Circle Bolts Diameter Embedment Wind Overall Diameter Length Rein orcement . s 

~ 
Speed . Height Diameter Thickness Speed. Height 

~ c; 0 
~ ~ -~ BO ft 30.0" 2.000 11 0.375" 0.18B" 23.0" 8 1.75" 3B" BO ft 4'-0" 13'-0" 15 - # JO c) .m-

:S G:::.s 
"' 0 c:: -S:!" ~ 110 mph JOO ft 33.5" 2.375 11 0.375" 0.18B" 26.5 11 8 1.75" 42" 110 mph 100 ft 4'-0 11 15 1-0 11 15 - # JO 
0 Q -5 
-" 0 

0 
u 0 120 ft 36.0" 2.625" 0.375" 0.250 11 29.0 11 8 1.75" 45" 120 ft 4'-6" 16'-0" 19 - # JO ~ 

~ ~~ 
0- ~ u 

80 ft 30.0 11 2.375 11 0.438 11 0.250 11 23.0 11 8 1.75 11 43 11 80 ft 15 - JO 
~ 

0 4'-0" 14'-0" # 
VJ 

'---' cS 130 mph 100 ft 34.0" 2.750 11 0.43B" 0.250" 27.0" 8 1.75" 50" 130 mph 100 ft 4'-0" 16'-0" 15 - # JO 
"' 0 

Handhole Door~ 0 120 ft 41.0" 3.125 11 0.500" 0.250 11 33.0" 8 2.00 11 52 11 120 ft 4'-6" 18'-0" 19 - # JO ~ 

80 ft 32.0 11 2.625 11 0.500" 0.250 11 25.0" 8 1.75" 49" BO ft 4'-0" 16'-0" 15 - # JO 

Base Plate---.. 150 mph JOO ft 37.0" 3.000" 0.563" 0.313" 29.0 11 8 2.00 11 53" 150 mph 100 ft 4 1-6 11 17'-0 11 19 - # JO 

Grout Pad lj A 120 ft 46.0" 3.250 11 0.563" 0.313" 37.0" JO 2.25 11 57" 120 ft 5 1-0 11 20 1-0 11 23 - # JO 
2 1-0 11 Min.-

--

"(,~V/////A'-' R ~~ 
4 (Max. Slope) 

E c=CCJ 1 

Natural Ground 
0 ., z s Line adjacent ·~ 
~ Drilled 

.,,," 
to highmasts ::r.:: 

an Fill~[;: Shaft 

"' r-. 
"'" - -

''(,~ POLE DESIGN TABLES ELEVATION 

@ 
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Center of Drilled 
Shaft, Base 
Plate, and Pole --++-__,, 

Anchor Bolts 
£ quo!ly Spaced. 
(See Tobie) --'--'tliP 

Bose Plate 
Diameter 

Bolt Circle 

Bose 

Diameter (Pole) 

Hondhole Ring 

6" 

!---Edge of 
Bose Plate 

T+)'i 

(T = Wall Thickness) 

Center of 
Drilled Shaft 

re-

Shaft Diameter 

2'-2 11 Lap 
(Min.) 

FOUNOA TION PLAN 

#5 Tie Bors 

Longitudinal 
Reinforcement 
Eq. Spaced 
(See Tobie For 
Reinforcement) 

f/2 11 x 6 11 Ring 

Full Pen. >----

10" 

I 

I 

- -L 
' 

I 

' 

I 

Padlock Tab 

CG 
- - I 

~ 

i~I t A:.==t:="::Y~~ 
<(.:- Full Pen. ~ 

11" 

- -L- -~ 
~ 

i~I ;· r-----+--'-/ __ _L 

Y:, 11 Thick 
Handhole 
Door 

Hinge Mount 
!Typ.J 

SECTION A-A (Anchor Bolts and Conduits Not Shown) HANDHOLE RING HANDHOLE DOOR 

Base Plate 
Diameter 

Handhole 

co . 
I ·S 

"" "' Ring 
"<<~·& 

cn 
I 
~ 

Handhole 
Door 

~ 
Base Diameter " ~ 

Grout Pad 

ed Grode Finish 
1• 4 M ax Slope c 

0 

~ 
0 

"' ~ Double Nuts (Typ.) 
0 en 

~~ ~ ~ 
._._ __ +-Drilled Shaft 

~ 

BASE PLATE AND ANCHORAGE ELEVATION 
(Conduits Not Shown) 

"' 
'> -

" ci 
i5} 
CD 

~ 

" D 

"' CD 
I . 
~ 

" °' .s 
u 
D 

i5} 

c.. 
-

~ °' 
~ ·§ 

D 

"' i5} "' 

r Bolts rAncho 
Shaft Diameter 

n n i n/ Vi II II II II II 

l 1
1 x l 11 Chamfer 

" " '•' " " II II II II II 

~ ~ ~ ~ ~ ~ ~ ~ 
~ 
D 

II II II II c3 
" " " " '> 

~ ~ ~ ~ ~ ~ ~ ~ 
II II II II 

" " " " 
" " " " II II 1,1 II II 
di di i di di 

5 
°' ' c 

J 0 

I' 
~ 

'='. 
' u 

I 
6j 

' 

I 
' 

I ~ 
' D 

I 
c3 
CD 

I 

6" Clear I 

SECTION 8-8 
(Conduits Not Shown) 

"TW" 

[ Anchor Bolt 
Bolt Circle 

Double Nuts, Top Nut shall be half 
height 'Jam' Nut. Provide individual 
Nut Cover (not shown) for each bolt 

Y:, 11 Plate Washer 

f/4" Min. 

"BW" 
L Grout Pad 

Base Plate 
Thickness 3 

L__------:::-l""~~;;;;;;t;;;;;;;;;;;z~--r 

(]) Bolt Diame tee F ,...-...... -+--H-.,._-------+l 
(Max.) 14" Dia. Weep Hole per 

Drilled Shaft 
Leveling 
Nuts 

Pole placed between Bolts 
or Ya" !/J a/I-cotton sash 
cord wick attached to 

-'------~LA.--- interior of pole, extended 
beyond grout pod, and 

SECTION C-C installed prior to grouting. 

POLE FOUNDATION 
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Schedule 80 
PVC conduit 
with 4/0 cu 
bare ground 
wire. 

Interrod distances must 
be a minimum of 10'. 

....... .... 

·:·:'. _:\.'::.;:: ;:::~:>:: :.'. 

Minimum of (6) %11 x 20' 
approved ground rods. 

NOTES' 

1 #6 AWG insulated <TW Green) 
stranded CU bond Wire connecting 
all poles, and insulated {THW or 
THWN) stranded copper circuit 
conductors in schedule 40 PVC 
conduit. Circuit conductors and 
conduit size as shown In plans. (Typical). 

Circuit Breaker Panel Box with removable 
face plate (4 Corner Screws) with Surge 
Arrester mounted to Top of Circuit Breaker 

Schedule 80 
PVC conduit 
with 4/0 cu 
bare ground 
wire. 

Panel Box for easy access. Service entrance 
fittings shall be used on all conductors entering 
Circuit Breaker Pone! Box. 

4/0 AWG stranded 
CU bare ground 
wire connected to 
grounding lug 
inside pole. 

#6 ground 

Schedule 80 
PVC conduit 

4/0 CU bare 
ground wire 
connected to 
grounding field 
or array. 

1. At all pu!! boxes and pole bases, ends of conduit sha!I be sealed in accordance with Section 630 of the 
Standard Specifications For Rood And Bridge Construction. 

2. Slabs to be placed around all Poles and Pu!! Boxes. 

3. For Pull Boxes between Poles refer to Index 17500. 

Twist!ock disconnects, Receptac!e/P!ug with push button load break to rest position, 
with 1 quarter turn to allow total disconnect from power source. Sholl be resistant to 
impact, corrosion, and harsh environmental conditions (NEMA JRJ. Shall have solid 
nickel contact surfaces, stainless steel hardware, and shall meet ULJ682/CSA C22.2 
No. 182.J Listings. 

Pigtail Cord W/Fema!e Receptacle 

Male Inlet 

Attach Copper Lugs (Two-Hole, 
Straight Tongue, Two-Barre/) 
to winch support plate to 
occomodate 2-4/0 and 2-#6 
conductors for grounding. 

ground 

: .. ... . :-:_ 
;-:.: .. : 
. : ..... :· 

Grout meeting the requirements of specification 
Section 934, using procedures detailed in Section 
649-6. Non-Shrink Grout, shall be provided 
beneath the base plate of the high-most pole. In 
addition, a %"diameter slot should be 
provided in the grout to prevent water from 
accumulating in the pole base. 

#6 
ground 

12" bed of peorock or 
crushed stone for drainage. 

U L approved ground rod %11 

diameter 20 1 long copper clod with 
approved ground connection (at all 
poles and pull boxes). 

1 #6 AWG insulated (TW Green) stranded CU bond 
wire connecting al! poles, and insulated (THW or 
THWNJ stranded copper circuit conductors in 
schedule 40 PVC conduit. Circuit conductors 
and conduit size as shown in plans. (Typica!J. 

WIRING DETAILS 
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~ 
' 

10'-0" 
' 

I I 

\ 
' 

I 

Varies Vories Varies 1'-3 11 JO" 

I 

3" T yp - 1t_++-H-++-H-++-H-++-H-++-H-++-H-++-+-+ I 

' 

c I 
~~-+-t-t-+-+-+-t-t-+-+ 

"' 
c 

I 

)___ --

I 

' 

___ j_2_" _Typ __ 

' 

=:_~ _J _____ ---*l---------~----- ---_, 

++-+-+-t-Hrf 

- L +-+-+--+-+-->--+-+ 

1 '-3"x 1 '-3" 

- -1;/;~ -r-- ~ ~= ---

I 
4" Typ-

I 

--
-

jvr-+-+-t-t-+-+-+-+-+ 
fi~-H-++-t-++-H-+ 

REINFORCEMENT LAYOUT 

4"x 4 11 W4xW4 

NOTES: 

1. Use clean free draining sand less than 5/. passing No. 200 seive for base (4"J. 

2. Welded wire fabric shall meet the requirements of ASTM A185. 

3. Concrete shall be Nonstructural with a minimum strength at 28 days of f'c=2.5 ksi. 

4. Outside edges of slab shall be cast against form work. 

5. The pull box shown is 1'-3 11 x J'-3"; others approved under 
Section 635 of the Standard Specifications may be used. 

6. Slabs to be placed around all Poles and Pu!! Boxes 
in rural locations. In urban areas or where space is limited 
slab dimensions may be adjusted as shown in the plans. 

-Yz 11 Expansion 
Joint (Sealed) 

I 

I 

I 

I 

~ 
SLAB DIMENSIONS 

SECTION C-C 

7. Concrete slobs around poles and puf! boxes shall be paid 
for under the contract unit price for Class I Concrete 
(Non-Structura/J; the cost for reinforcing steel fabric 
shall be included 1n the pnce for Class I Concrete 
(Non-Struc tura/J. 

8. The Yz" thick expansion joint between the pole shaft and 
slab and the pull box and slab shall be sealed with a hot 
poured elastic joint sealer. 

2008 FOOT Design Standards 
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Foundations apply only to slopes of J: 4 or flatter. 

Class II Foundation 
Concrete 

#6 AWG Bare Bond 

May Be Cast In Base 

Or Run Through Yz 11 PVC 

]" 

8-#7 Reinforcing Cage 

No Welding Permitted On Reinforcing Cage. 

Reinforcing Steel To Be Grode 60. -----++-+-1--i 

3 11 Clear 

Bolt Circle 

Bolt Projection, Diameter, And Bolt Length Per 

Manufacturer's Spec. (Submittal Data Required). 

MAX. 
MOUNTING LENGTH 

HEIGHT 
30' 8' 
50' 10' 

Conduit Elbow 

(Size To Match Job) 

Anchor Bolts To Be Galvanized Per 

ASTM F2329-05. 

Precast Or Poured 
In Place. 

At A!! Pu!! Boxes, And Pole Bases, 

Ends Of Conduit Sha!! Be Sealed 

In Accordance With Section 630 

Of The Standard Specifications 

For Road And Bridge Construction. 

12 11 Bed Of Pearock Or 

Crushed Stone For Drainage 

Approved Ground Connection 

Af! Splices Sha!! Be Made In a Pu!! Box 
Or Pole Base With Compression Sleeves 
Or Split Bolt Connectors Properly Taped 
And Weatherproofed. 

Ground 
Rod 

Pu!!Box 

1 #6 AWG Insulated (TW Green) Stranded CU Bond 
Wire Connecting All Poles, And Insulated (THW or 
THWNJ Stranded Copper Circuit Conductors In 
Schedule 40 PVC Conduit. Circuit Conductors And 
Conduit Sizes As Shown In Plans. (Typical). 

METAL POLE CONCRETE FOUNDATION DETAIL PULL BOX WIRING DETAIL 

NOTE 

Foundation design based upon the following conservative soil criteria which covers the great majority of soil types found in Florida: 

Classification 
Friction Angle 
Unit Weight 

= Cohesion!ess (Fine Sand) 
= 30 Degrees (30° J 

= 50 lbs./cu. ft. (assumed saturated) 

Only in coses where the Designer considers the soil types at the specific site location to be of lesser strength properties should an analysis be 
required. Auger borings, SPT borings or CPT soundings may be utilized as needed to verify the assumed soi! properties, and at relatively uniform 
sites, a single boring or sounding may cover several foundations. Furthermore, borings in the area that were performed for other purposes may be 
used to confirm the assumed soil properties. In any event, only the soi! identification is required. 
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NOT£ 

It shall be the contractors responsibility to provide a complete 
service assembly as per the plans and service specifications. 

The service installation shaf! meet the requirements of the national 

electric code and applicable local codes. 
Shop drawings are not required for service equipment, unless 

noted in the plans. 

Service Conductors Shall Be Stranded 

Conductor Weatherhead Height As 

~Required By Power Company. 

Meter As Required 
Copper Single Conductor Cable Type RHW 
A Minimum Length Of 10' Sha!! Be 

Provided From The Weatherhead For 

#6 AWG Insulated Copper Ground W1ie 

In Y2" Rigid Galvanized Steel Conduit. 

UL Approved Ground Rod, 
%"Dia. 40 1 Long Copper _______ ,,_ 

Clad. (A!! Service Points). 

SERVICE SPECIFICATIONS 

Height Specified 

By Power Company 

Main Disconnect 
_____ P.E. Controf!er ___ _ 

when required 

Rigid Or Intermediate 
Metal Conduit On All 

Above Ground Installations 

Grade 

J2" Bed Of Pearock Or 
Crushed Stone For Drainage. 

DETAIL A 

AERIAL FEED 

1. The main disconnect shall be NEMA JR, pole mounted. 

2. The enclosure door shall be lockable by padlock and four keys provided 
to the maintaining agency. The door shall have a minimum of three hinges 
and be lotchable. No screws to be used to attach door. 

3. 480 Volt minimum rating bolt-in type breakers shall be used. 

4. Busbar to be copper coated and hove a minimum rating of JOO amps. 
When main breaker exceeds JOO amps busbar to match breaker amperage. 

5. Locate Contoctor, Transformer, P.£. Controller, and H.O.A. Switch inside 
enclosure. The enclosure to be sized to occomodate as many breakers as 
caf(ed for and all other service equipment. 

6. The enclosure to be rigidly attached to the pole face. 

7. A 600 Volt lightning protector shall be wired inside the enclosure. 

8. A main breaker is required in al! service panels with 2 or more 
feeder breakers. 

9. All service equipment shall be U L approved. 

NOT£Sc 

Concrete Pole Prestressed 
Type N-II, 36' Long. 

#6 AWG Insulated 

Copper Ground Wire 
In f/:/ 1 Rigid 
Galvanized Steel Conduit. 

Pul!Box 
(See Detail Index J 7503.) 

U.L. Approved Ground Rod, 
%"Dia. 40' Long Copper 
Clod. (A/I Service Points). 

J. Photo Electric Control as required. 

2. All neutral wires to hove White insulation, do not use 
White or Green insulated wires for ungrounded conductors. 

3. A Pu!! Box is required at each service point. 

Meter As Required 
Height Specified 

By Power Company 

Main Disconnect 
P.£. Controller ---

when required 

Rigid Or Intermediate 
Meta! Conduit On Al! 
Above Ground Installations 

DETAIL B 

UNDERGROUND FEED 

Main Disconnect 

Plexiglass 
I 

I 

I 

i-r-~-1 
I 

=~==IL.--_ I 

Concrete Pole, Prestressed 
Type N-II, J2' Long 

P.£. Controller as required 

bottom of enclosure 

Cut a 2" hole in the bottom of the Main Disconnect for the operation and 
mounting of the P.£. controller. Use plexiglass and a clear silicone sealant 
to cover hole, install P.£. Controller. 

PHOTO ELECTRIC CONTROLLER DETAIL 

2008 FOOT Design Standards 
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b c b 

w 

WIO TH OF SIGN FACE To 10' To 21 1-6 11 To 32 1-6 11 To 43'-4" 
NUMBER OF FIXTURES ONE TWO THREE FOUR 
EOUA TIONS FOR w = 2b w = 2b+c w = 2b+2c w = 2b+3c 
1F/J~~~N<b,f;{/<\,1/ff.,E/£ c = 0 c = 2.2b c = 2.2b c = 2.2b 

PLACEMENT OF SIGN LIGHTS 
1 Luminaire shall be mounted so the lamp center is 4'in front of the sign face. 
2 Luminoire shall be mounted so the back of the fixture is placed l 1 be/ow the 

bottom edge of the sign face. 
3 Luminaires from manufacturers who recommended their fixture be tilted shall be 

mounted on a bracket which provides this recommended tilt. 
4 Photometric data for mercury vapor luminaire proposed for sign lighting shall be 

submitted for approval to the District Lighting Engineer, Florido Department Of 
Transportation. 

Use 74 11 Liquid Tight Flexible Conduit 
From Junction Box To Ballast And 
From Junction Box To Tee Jn 
Luminoire Bracket. Conduit Shall 
Be Of Sufficient Length To Allow 
Rotation Of Luminaire Bracket 90 
Jn Either Direction. 

Ballast Sholl Be Mounted To Sign 
Chord With Stainless Steel Bond. 
Bracket For Ballast To Be 
Fabricated From Galvanized 
Steel Plate For Steel Sign 
Structures And Aluminum Plate 
For Aluminum Sign Structures. 
(Submittal Data Required) 

4' x 4 11 x 3 11 (Min.J 
Weatherproof Cast 
Aluminum June tion 
Box Mounted On Sign 
Chord. 

4' 

Luminaire 

SIGN LIGHTING INSTALLATION 

Roadway Lighting included in contract: 

I II 

The power for the sign lighting sho//be provided from 
the roadway lighting circuit. The lighting plans sha!f 
indicate the sign location and a pull box location for 
connection to the sign lights. The lighting contractor 
shall ins ta!! pull box and loop 2 1 of lighting circuit 
conductors in the pull box for connection by the 
signing con troc tor 

<)=i=============I'CI 

The signing contractor shall furnish and install 
!uminaires, Nema 3R enclosure, 30 amp breaker, 
conduit, conductors and a!! other electrical 
equipment necessary for connection to the lighting 
circuit. 

Roadway Lighting not included in contract: 

The signing plans shall include pay item numbers 
to furnish and install conduit, conductors, ground 
rods, pull boxes and service point equipment. 
The signing plans shall indicate the location 
of the service point equipment and circuit runs. 
The signing contractor shall provide all electrical 
equipment necessary for connection of the sign lights. 

I. 

6" Min. 

1 11 Conduit To Weatherhead 
Height As Required By 
Power Company 

Ground Lug Attached 
To Meta! Sign Structure 

2-# JO AWG THW Or 
THWN Jn 74" Galvanized 
Rigid Steel Conduit. 

Ground Lug Attached 
To Meta/Sign Structure 

U.L. Approved Ground Rod %11 x 20 1 

PLAN 

OVERHEAD POWER SUPPLY 

Copper Clad With Approved Ground Connection 
To Be Placed Jn Pu/I Box For Inspection 
Purposes. 
Splices To Be Mode With Compression Sleeves 
Then Properly Insulated & waterproofed 

2008 FOOT Design Standards 

Sign Face 

For Details Of Luminoire Mounting 
Bracket See Index 17505 2 Of 2 

Luminaire 

J 

Conduit To Extend Up Column 
And Along Lower Sign Cord 
To Junction Boxes (See Other 
De tails This Shee tJ 

Luminaire Housing & Ballast 
Comportment Will Be Provided 
With Drain Plugs. Drain Plugs 
Will Be Removed And Screened 
Against Insects Upon Installation. 

Nema 3R Waterproof Enclosure 
With A 30 Amp Breaker, 
Mounted On Sign Structure 
Away From Traffic. 11 The 
Enclosure Sholl Be Lockable By 
Padlock. Four Keys Sha!/ Be 
Provided To The Maintaining 
Agency. 11 Bond Wire To Run 
From Enclosure To Ground 
Lug Jn Yz 11 Galvanized 
Rigid Steel Conduit. 
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Typical .Z3X2.69X2.33 
Wind Beam 

[Top Truss Chord 

Typical .Z4X3.13X3.58 
Hanger 

See Enlarged 
Detail 11A 11 Of 
Pipe Support 
For Luminaire 

f[ Bottom 
Truss Chord 

Bottom Of 
2 11 Sleeve 

" 0 

"" 
-o 
0 " <: " 0 co 0 x 

I c:i CJ . 
~ 

~ \6 
~ 

·f/;/ 1 rjJ U-Bo!ts With Lock Washers 
And Elastic Nuts (2 Bolts Req'd.J 

!}{6 11 rjJ Hole Thru 2 11 Sleeve and l!/2 11 Pipe 
for Y4" ifJ <ASTM A307! Galvanized Bolt 
With Curved Washers And Elastic Nut 

lV2" Sch. 40 Steel Pipe 

Sign Face 

4 1 to [ Luminaire 

" 

l!/2 11 Sch. 40 Steel Pipe 

89° ± 15' 

Caution- Hold 

Luminare ; 
See Index Sheet 17505 1 of 2 
For Spacing Of Lum/noires. 

Dimension 1'A 11 

See Note 1 

[ Bottom Truss Chord 

!/2 11x 11/4 11 Moch. Bolt & Lock 
Wosher; Attach To 2 11 Sleeve With Chain [ Top Truss Chord 

DETAIL "A" 

Chord OD.+%" 

!/2 11 U-Bolts With Lock Washers 
And Elastic Nuts (2 Bolts Req'd.J 

Plug 

% 11x 2 1
, Pipe Sleeve 

Plate 11A 11 

1!/2 11 Threaded Nipple 

NOTES 

Pipe Cap 

Chord O.D. +3 11 

2 

Dimension 11A 11 to be established by type and make of 
luminaire to be purchased and used on the project. 

2 The center lines of both flange plates and the luminoire 
support arm are to be set parallel to the roadway before 
the set screw is seated. 

SECTION THROUGH SIGN SUPPORT AT LUMINAIRE 

2 11 Pipe 

lf/:: 11 Pipe 

716" ifJ Holes On 4Y," 
Diameter Bolt Circle 
( 4 Holes Req 1d.) 

SECTION AA 

6 11 Diameter x !12 11!£ 

This Center Line Set 
Para/le! To Roadway 

Drill&Tap For % 11 

ifJ Bolt On 4Y," 
Diameter Bolt Circles 
(2 Holes Req'd.J 

SECTION BB 

Plate "A., Y4" x 474" x Chord 0.0.+2f/," 

Plate 118 11
: %11 x 5 11 x Chord O.D.+2% 11 

lf/2 11 Pipe 

Coupling 

3 Minor adjustments in the horizontal location of the luminoire 
support arm along the bottom chord of the truss will be allowed 
so that the flange plates will clear the truss web members. 

4 All steel pipe shall meet the strength requirements of ASTM 
Specification A53 Grade 11A" or Grode 118 11 Steel plates shall 
meet the requirements of A36 and bolts, nuts and washers shall 
meet the requirements of ASTM A307. 

5 Al! items shat! be hot dip galvanized after fabrication in accordance 
with the requirements of ASTM AJ23 and /or AJ53. 

6 Luminaire support arm shall be free to rotate in a clockwise or counter 
clockwise direction. When service or maintenance is required for sign 
face or vertical face of truss; Support arm shall be capable of being 
locked in a position 90° from pora!!e/ to the roadway for unobstructed 
working clearance. 
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f£ Pole 
Fixture Arm Len th 

Luminaire - Not Furnished 
with Pole Assembly 

NOTE: 
DO NOT ERECT POLE 
WITHOUT LUMINAIRE 
ATTACHED 

10" I/! Pole Base in 
Base Shoe Casting 
See Shee t No . 3 of 3 

17" High Frangible/ 
Breakaway Transformer 
Base See Sheet No. 3 o f 3 

Finished Grade 

CJ) 
I 

ELEVATION 

6" I/! Pole Top with Cast Aluminum Cap 
Attached to Pole with 3 - S tainless 
Steel Set Screws. 

Lr) 
I 

([) 

Ci 
Q 

2'- 6" I/! Concrete 
Foundation 
See Details on 
Sheet 3 of 3 

Grade Flatter than J:4 
For Grades up to J:2 Add 
2 '- 6" to Foundation Dep ths 
Sho wn in Tables . 

Natural Ground Line 
Adjacent to Poles on Fill 

ROADWAY ALUMINUM LIGHTING POLE NOTES 
1) Designed in accordance with FOOT Structures Manual and the 2 001 (4th) Edition AASHTO Standard Specifications for 

S tructura/Supports for Highway Signs, Luminaires and Traffic Signals and In terims. 

2 ) All tables were developed assuming the following Luminaire properties : Effective Projected Area of 1.55 f t 
(includes wind drag coefficient) and 75 pounds (max. ) 

3) Perform all welding in accor dance with the American Welding Society S tructural Welding Code Aluminum) 
ANSI/AWS Dl.2 (curren t edition). 

4) See Standard Index No . 17500 for grounding and wiring de t ails . 

5) Foundation Materials : 
o. Reinforcing Steel: ASTM A615 Grade 60. 
b. Concre t e: Class II, 3, 400 psi (f'c) minimum Compressive Strength at 28 - days for oil envirnnmental classifications. 
c. Anchor Bol ts : ASTM Fl554 Grade 55 with AS TM A563 Grade DH nuts and ASTM F436 Type 1 washers 

(of/galvanized in accordance with ASTM F232 9 - 05. ) 

6 ) Light Pole Specifications : 
a. Poles : AS TM B221, Alloy 6063- T6. 
b. Arm Tube Extrusions: ASTM B221 - Alloy 6063- T6 . 
c . Finish : For pole and arm s; 50 grit sa tin rubbed finish . 
d. Pole Connec t ion Extrusions, Bar s and Pla t es : AS TM 8221 - Alloy 6063- T6. 
e. Shoe Base Cos t ing : ASTM B26 - Alloy 356- T6 or ASTM B108 - Alloy 356 - T6. 
f . Aluminum Cops and Covers : ASTM B - 26(319 - FJ. 
g. Frangible/Breakaway Trans former Bose Casting: ASTM B26 - Alloy 35 6 - T6 or ASTM B108 - Alloy 3 56- T6. 
h. Weld Me ta/: ER4043. 
1. Shoe Bose Connection Bol ts : AS TM A325 Type 1 with ASTM A563 Grade DH nuts and AS TM F436 Type 1 washers 

(a/I galvanized in accordance with ASTM F232 9-05J. 
j. Stainless Steel Fasteners and Hardware : AISI Grode 304. 
k . Aluminum alloy 6063: T4 condition and heat trea ted in accordance with ASTM 8597 to T6. 

7J Pole No tes: 
a. Tapered as required to provide a top outside diameter W.D.J o f 6" with a base 0 .0 . of 10". Portions o f the shaft 

near the base shoe and at the arm connections may be held constan t at 10" and 6 11 resp ec tively t o simplify fabrication. 
b. Transverse welds are allo wed only at the base. 
c. Poles constructed out of t wo or more sections with overlapping splices ar e not per mit ted. 
d. Equip poles with a damping device if the pole location is within 5 miles of the coas t line. 

BJ Furnish each pole with a 2"x4" (max) aluminum iden tification tag. Submit details for approval. Secure to Transformer Bose 
with 0.125" stainless steel rivets or screws. Loca t e Identification Tog on the inside of base and visible from the 
door opening. Include the following information : Financial Project ID, Pole Design Designation <ie. Pole Pay Item number), 
Manufacturer's Nome & Certifica tion number , Pay Item number. 

9) Manufacturers seeking approval of a Standard Roadway Aluminum Lighting Pole assembly for inclusion on the Qualified Products 
List mus t submit a OPL Product £valuation Application along with design documen tation and drawings sho wing the product meets 
all specified r equir emen ts of this Index. 
a. For Clomp and Fr angible Transformer Bose Design, provide design calculation and/or tes t r esults indicating that the components 

ore c apable o f providing the required c apacity. Certify that the frangible Transformer Base conforms t o the curren t FHWA 
required AASHTD Frangibility Requiremen ts, tested under NCHRP Report 350 Guideline. 

b . Include damping device information, details and performance data with the OPL application. 
c . Far Alternate founda tions : Include design calculations and drawings showing that the product meets the requirements 

of this index, FOOT Structures Manual and Specification 715. 

NOTE: 
STANDARD ROADWAY ALUMINUM LIGHTING NOT TO BE USED ON BRIDGES OR WALLS. 
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Pr ess on or Welded 
Cap At Lower Arm 

Upper Arm 

4" Min. Radius 
at Bend 

ARM CONNECTION DETAIL 

2 " Nominal Pipe Size 
S/ipfitter <2%" O.D.J for 
Luminaire Attachmen t 

f£ Fixture Arm 

Level 

3'- 0" 

6" 1'- 4" 

Yz" I/! x 3" Bar Each 
Side o f Arms, Ex truded 
Saddle, or Other Accep table 
Connection 

See "G.D. " in 
Arm Data Tables 

:t Ya" Wall Thickness (Nominal) 

Vertical Axis 

Outside 

Diameter 

ARM SECTION 

Fixture Arm Length = 8', JO', 12', or 15' 

3 x <Fixture Arm Length - 3' - 0"} I 4 

2%" G.D. Pipe Beyond 
This Point - See Arm 
Tube Extrusion No te 

Upper Arm Tube 
See Arm Sec tion Above 

E E 
'-- '-"( "( 

'-- '-
Qj (j) 

Q'S: 

:§- -3 

Pro vi de 2 11 r/J Wiring 
Hole in Connection 
Extrus ion at Base of 
Upper Arm Only 

Connection Extrusion 
Supplied by Vendor 

at f£ of Upper Arm for 1 11 Min. _L 
f£ o f Wiring Hole in Pole 

........ ....,...._,..._~.,..,..., !.D. Rubber Grommet 

SECTION A-A 

Fillet Weld Arm Tube to 
Connection Ex trusion. 
See Arm Data Tables 
for Weld Siz e. 

(Conne ction At L ower Arm Similar) 

f£ Pole 

(Fixture Arm Length - 3'- 0 "J 14 

ARM TUBE EXTRUSIONS NO TES: 

At the p ole c onnections, provide arm tube extrusions with dimensions as 
shown in the ARM SECTION and as tabulated in the ARM DAT A Tables. 
Uniformly transition elliptical sec tion t o a cylindr ical sec tion at the arm 
connec tion. 

The fabric ator may substitute elliptical cross s ections other than those 
t abula ted, provided the se ction proper ties about the ver t ical axis and the area 
of the section equal or exceed tha t of the required section, and pro vided the 
wall thickness is a minimum af Ya " nominal and within the Aluminum Assoc iation 
Toler ances. 

The outside diam eter about the minor axis should be held at 2% " at the 
upper and lower arms. 

3'- 0" (8 ' and JO' Fixture Arm Lengths) 

Varies lb' lbcluce ('m L'nqlhsl 5'- 6 " (]2 ' and 

I 
' 

I See Arm 
Connec tion 
De tail 

As Required 

Strut - 13/z" G.D. x 0 .125 <Min.J 

Lo wer Arm Tube - See 
Arm Section Above 

Provide Ya 11 <Min.) Drain Holes in 
Underside of Arm Tubes 13/z" 
From the Base Weld ---------~ 

ARM ELEVATION 

Pole Connection Extrusion 
<Typical) - See Note on 
Sheet 1 of 3 for Ma t er ial 
Specification-----~ 

f£ Arm at 
Face of Pole 

Provide Yz" r/J Stainless Steel Bol ts 
wi th Hex Nu ts and 
2-JYa " 0 .0 . Flot Washers 
and a Split Lockwasher Each Side 
of Pole where Shown. 

ARM TABLE 
WIND ARM UPPER ARM LOWER ARM 

SPEED LENGTH 
G.D. <INJ WELD <INJ G.D. <INJ WELD (JNJ <MPHJ (FTJ 

110 8 2 .38 0.188 2 .38 0 .188 
JJO JO & 12 3 .63 0.188 3.63 0 .188 
110 15 4 .63 0.188 4 .63 0 .188 
130 8 & JO 3 .63 0 .188 3 .63 0 .188 
130 12 4 .63 0 .188 4 .63 0 .188 
130 15 4. 63 0.250 4 .63 0.250 
150 8 3. 63 0.188 3. 63 0 .188 
150 JO 3.63 0.250 3.63 0.250 
150 12 4 .63 0.250 4 .63 0.2 5 0 
150 15 4 .63 0.313 4. 63 0.313 

:t Increas e Member Wall Thickness as Necessary to Meet Minimum 
Requiremen ts of the Welding Code for the Connection Weld Sizes 
Shown in the Arm and Pole Table s. 

ARM DETAILS 
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![ Pole & 

![Arm l._. 

![ Pole & 
450 

![ Arm Typ . 

E 
::i 
.§ 

~ 
C) 

I 

to 

~-

1' - 3 11 Diameter 

Bol t Circle 

Anchor Bolt, See Note 
in Pole Base Elevation 

'() 
(j) 

·"= ::i 
t:r 
(j) 

Cl::: 

:S 
2-

Cl 
I... 

c2 

"' .(jJ 
..a 
CJ 

I-. 

CJ 

ti 
Cl 

.(jJ 
0 

Q 

(j) 
(j) 

VJ 
'-

1" Chamfer 

-
'1--+----------+ 

"' 0 
2§ 

"' I... 

~ 
c: 
(j) 

<;.) 

C'\j -. 
lllJ 

VJ 
I... 
CJ 
co 
(j) 

i-:: 

'1-

'* 

'1-

Conduit with 
Elbow 1" Min. 
<Typ.J 

Double 
Nuts ffyp .J 

#4 Tie Bar @ 12" 
Gen ters f: (Max.) 

8 - #7 Bars 
Equally Spaced 

Slots for Cast Aluminum Base Shoe 
13%" Bol t Circle 

Slots for 15 " Bolt Circle FOUNDATION NOTES: 
The foundations for Standard Roadway Aluminum lighting 
Poles or e pre -designed and ore based upon the following 
conserv ative soil criteria which covers the great 
major ity of soil types found in Florido: 

Classification Cohesionless (Fine Sand) 
Friction Angle 30 Degrees (30°) 
Unit Weight 50 lbs./cu. ft. (assumed saturated) 

Only in coses where the Designer considers the soil 
ty pes at the specific site location to be of lesse1 
strength propedies should an analysis be r equired. 
Auger borings, SPT borings or CPT soundings may 

SECTION C-C be utiliz ed as needed to ver i fy the assumed soil 

2' - 6 " Diameter 

VIEW B-B 

Equally Spaced 

I 

FOUNDATION 

TOP VIEW 
TRANSFORMER BASE 

Cast Aluminum 
Pressure Moun ted 
Nu t Cover - Bolted 
Attachment Optional 

BOTTOM VIEW 
TRANSFORMER BASE 

Fillet Weld Outside o f Pole 
lo Inside of Base Shoe. 
See Pole Data Tables 
f or Upper Weld Size. 

10" O.D. Shaft 4 - Equally Spaced 
Anchor B ol ts Oriented 
as Shown wh en the 
Shaft is Installed. 

See Pol e Data Tables 
fo r Woll Thickn ess 

Fillet Weld Bu t t of Pole 
to Inside of Base Shoe. 
See Pole Data Tables 
for Lower Weld Size 

#6 AWG Bare Ground 
Wire Cast in Concrete 
or Plac ed in Condui t 

Cast Aluminum 
Frangible/Breakaway 
Transform er Base. 
See Note on 
Sheet No. 1 of 3 

LC) 
I 

0 

DANGER 
HIGH VOLTAGE 

Cost Aluminum 
Base Shoe 
See No te on 
Sheet No . 1 of 7 

....i==i==~-=~----"-- Anchor Bol t , Connection 
Bol l, Washer and Spli t 
Lockwasher as Required 
by Approved Br eakaway 

Class If Foundation 
Concrete may be 
Cas t - in - Place or Precas t 
with "Flowable Fill Back fill " 

POLE BASE ELEVATION 
Transformer Base 
Manufacture <Typ .J 

:t Al the Option of the Contractor, DJO Spiral Wire @ 6 11 Pitch, 
Three Flat Turns Top and One Flat Turn Bottom may 
be Utilized in Lieu of Specified. 

WIND 
SPEED 
<MPHJ 

110 
110 
130 
130 
130 
130 
130 
150 
150 
150 
150 

NOTE: 

properties, and at rela t ively uniform sites, a single 
boring or sounding may cove,- seve1ol foundations. 
Fu1the1more, bonngs in the area that were pedormed 
fo,- other purposes may be used to confirm the 
assumed soi! properties. 

POLE TABLE 
ARM LENG TH 

DESIGN 
POLE UPPER LOWER 

MOUNTING (FTJ 
HEIGHT <FTJ 

WALL (JNJ WELD <INJ WELD <INJ 

8, 10, 12 & 15 40 & 45 0.156 0.156 0.156 
8, JO, 12 & 15 50 0.188 0 .188 0 .188 

8, JO & 12 40 0.156 0.156 0.156 
15 40 0 .188 0.188 0 .188 

8, JO, & 12 45 0 .188 0 .188 0 .188 
15 45 0.250 0.250 0.250 

8, 10, 12 & 15 50 0.250 0 .250 0 .250 
8, JO, & 12 40 0.188 0 .188 0 .188 

15 40 0.250 0.250 0 .2 5 0 
8, JO, 12 & 15 45 0.250 0.250 0 .250 
8, 10, 12 & 15 50 0 .313 0.313 0 .313 

Pole wall thicknesses shown in the POLE TABL E ore nominals and 
shall be within the Aluminum Association Tolerances. Thicker walls 
ar e p ermitted and tapered walls may be used provided the 
minimum Aluminum Association thicknesses 01e not vio lated. 

FOUNDATION TABLE 
WIND DESIGN TOTAL 

SPEED MOUNTING DEPTH 
<MPHJ HEIGHT (FTJ (F TJ ;f 

110 40 7 
110 45 & 50 8 
130 40 & 45 8 
130 50 9 
150 40 & 45 9 
150 50 JO 

:t Dep ths shown in table ore for 
grades fla tter than 1 :4, for grades 
up to 1:2 add 2 ' - 6" to founda tion 
depths shown in table. 

BASE DETAILS 
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5 11 Alum. Pole 

3" 

Foundation 

14" 

x 
3 11 Rad. Beveled 
No Sharp £ dges 

lf/8" Dia. 

( 

gusset! 

Welded 
Base Plate 

Load 
Concentrating 
Couplers 

BASE PLATE & BOLT PATTERN 

72-76 
MHz Antenna 

16 11 Wide Wrap of 
White Type 11B 11 

Re flee torized 
Sheeting Sha!! be 
Applied to the Pole 
Above the Sign 
and 24 11 Below the 
Sign on all Roadside 
Terminals as Incidental 
to Bid Items Provided. 

Antenna 
Adaptor 

. . . ·: .•: •. • .. • .. ' .. • . ·r .. ; 

See Sheet 3 of 3 for 
Concrete Pad Details. 

CALL 
BOX 

MILE 

xxx 

. ' . ; ...... . . . . ... · .... . ' 

'. 

TYPICAL MOTORIST AID CALL BOX TERMINAL 

Ca!! Box/Mile Marker 
Sign 24 11 X 42 11

• Sign A 
or B as called for in 
Plans. See Index 17355 
For Sign De tails and 
Index 11860 for Type 1< 1< 
Sign Bracket Details. 

2008 FOOT Design Standards 

MOTORIST AID CALL BOX 

CALL 
BOX 

MILE 

xxx 
FTP-63-06 

SIGN A 

CALL 
BOX 

MILE 

xxx.x 
FTP-64-06 

SIGN B 

Last 
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EXISTING PAVEMENT INSTALLATION 
Remove existing pavement minimum 1 11 depth throughout transition 
and maneuvering area, repfoce with misc asphalt. 

NEW CONSTRUCTION 
Hand work final shoulder pavement lift to plan dimensions. 

Maneuverin Area 
30" X 48" Min 
J:50 Slope 

0 

0 

-----l 

Paved Shoulder Misc. Asphalt 

I 

:Pole Foundation 

I 

I 

I 
L _______ _ 

Guardrail Post & 
Offset Block (Typ.J 

' ' ' ' ' (J,16 ---------------------,-------------
Transition~"" 

' 

Motorist Aid Cal/Box 
50 11 Mox HT. to Handle 

Asphalt 
for 
Guardrail. 

/ 
/ 

>( (j:J6 // 

& ~ -------- ~-~-;;~~:~~:~ 
~ e-~~/_/~~~~~~~~~

/ 
/ 

30" X 48" Min. / 

Maneuvering Area 
~ 

<;; 
Q "' a cc 
iii 

" <D 
Paved Shoulder (Asphalt/Concrete) 

Traffic Lane (Asphalt Concrete) 

J_ 

T 

CALL BOX BEHINO GUARDRAIL 
2008 FOOT Design Standards 
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7'-6" 

Paved Shoulder 

0 

·' ~ 

PLAN 

0 

·' en 

~ 

I':: 
"'--~ 

' 
I 

' ' 
I I 

'" I I 

' ' 
I I I 
I 

' 
I 

I I ' 
I I I 

I I I 

I 
' 

I 
I I I 

I I I 
' 

' ' 
I 

I I . " I 
I I ' T ' ' 

' 
' ' 

.. r~ -I I 

~[,, 
l_A 

7'-6" 

0 
I 

"' 
-

0 
I 

io 

B 

_j 
-

0 
I . 
~ 

Coll Box Attachment To Slob 4 el 1'-0" 4 el 6"± 1'-0" 4" (Typ.J 

As Per Manufacturer's Recommendation. Outside Edge of 
Shoulder Pavement 2'-0 11 Begin 1:50 Slope 

Shldr Sia e I 

lcJ6 Jc50 Slope 

1'-5" 1'-5" 1 '-1" "' G o. #5el 9,,1 
~ l__=~c__:f-:::"_f-_____ IL_~;-_~,;;'.;:;;::::'x 

2 1-6 11 1'-6" 2'-0" 1'-6" 

* 

SECTION 8-8 
SECTION C-C 

* 1 Y2 II ¢ x 1 II High 2 11 x 1 11 x 1,!4 11 Calv. Angle And 
3-% 11 ¢ x 5 11 Galvanized Steel Expansion 
Anchor Bolt With 3 11 Min. Embedment 

Galvanized Steel Pipe Spacer 

WHEEL CHAIR STOP DETAIL 

Embedded Breakaway 
Device Sleeve 

1" (max.) 

#5 Bars (Typ.J 

#5 Bars (Typ.J 

7 Sp el J'-0" 4 el 6"± 3 Sp el J'-0" 

SECTION A-A 

MOTORIST AID CALL BOX CONCRETE PAD QUANTITIES 

Concrete : 3.5 c.y. (each) 
Reinforcing Steel: 243 lb (each) 

GENERAL NOTES 

1. Design Specifications: AASHTO Standard Specifications For Highway 
Bridges (Current Edition and approved revisons thereto). 

2. Concrete: Concrete strength sha!!be Class II (f'c=3,400 psi). 

3. Reinforcing Steef.· Reinforcing Steel shall conform to ASTM A615, 
Grade 60. 

4. Payment Motorist Aid Cal/Box Concrete Pads shall be paid for 
under the contract unit price for Class II Concrete (Miscellaneous), 
c.y. and shall include all labor, materials, and insta!!ation of embedded 
breakaway device sleeves, and misce!!aneous galvanized steel for 
wheel chair stop and attachments. 

5. Breakaway Device shall be paid for under Coll Box Assembly. 
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Tamped Or Undisturbed 
Material 

8" 

Finished Grade 

Conduit 

Back fill And Tamp 
With Material 
Removed From 
Trench 

FOR USE IN AREAS NOT EXPOSED 
TO VEHICULAR TRAFFIC 
AND UNDER DRIVEWAYS 

FIGURE A 

:tMay be adjusted due to field 
conditions upon approval of 
project engineer. 

8" 

Finished 
Surface Of 
Roadway 

Back fill And Tamp 

Tamped Or Undisturbed 
Material 

FOR USE INSTALLING CONDUIT UNDER 
A NEW ROADWAY PRIOR TO INSTALLATION 
OF CURBS, BASE AND PAVEMENT 

FIGURED 

Finished 
Surface Of 
Roadway 

Flo wable Fill 

Curb & Gutter 

Tamped Or Undisturbed 
Material 

Conduit 

FOR USE IN ASPHALT ROADWAY ADJACENT 
TO GUTTER WHEN PLACEMENT OUTSIDE OF 

THE PAVEMENT JS NOT FEASIBLE. 

Finished 
Surface Of 

Note 

1. Trench not to be open more 

than 250 1 at a time when construction 

area is subject to vehicular or pedestrian 

traffic. 

2. Asphalt to be sawcut and removed to leave 

neat lines on both sides of the 12" 

pavement cut. 

3. See note 3 Figure C. 

FIGURE B 

Curb & Gutter 

RIW 

Asphaltic Width Of Trench 

Flo wable Fill 

Conduit 

FOR USE IN INSTALLING CONDUIT UNDER 
EXISTING ASPHALT PAVEMENT NOT ADJACENT 
TO GUTTER WHEN JACKING JS NOT FEASIBLE 

Note: 

1. Rigid conduit must be used when jacking under 

existing pavement at 36" minimum depth. 

2. Asphalt to be sawcut at the edges of the trench. 

3. The removal and replacement of the additional 

pavement width (6 11
) wi!f not be required 

when the trench can be constructed without 

disturbing the asphalt surface on either side. 

FIGURE C 

Flo wable Fill 

Tamped Or Undisturbed 
Material 

FOR USE IN INSTALLING CONDUIT UNDER 
SIDEWALK 

Note: 

1. Sidewalk patches to match existing joints. 

Conduit 

2. Entire sidewalk slab must be replaced when specified in the plans. 

3. Backfill and tamp with material from trench except at driveways. 

At driveways, backfill a length of trench within the driveway entirely 

with F!owable Fil!. 

FIGURE E 2008 FOOT Design Standards 
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Cover 
Pullbox 

Conduit 

12" Bed of pearock or crushed 
stone for drainage. 

Conduit 

PULLBOX ENTRY OF CONDUIT UNDER SIDEWALKS 

FIGURE A 

Conduit\ 

I 

Sidewalk 

Conduit 

Curb & Gutter 

Pu/lb ox 

UNDER SIDEWALK 

4 1 Min. 

*Note 

Note: 
Ends of conduit shall be sealed in 
accordance with Section 630 
of the Standard Specifications 
for Rood and Bridge Construction. 

Conduit 
!PVC! 

Conduit 
!Rigid! 

Conduit 
!PVC! 

Conduit depth to be at RR requirement 
but not less 4 1

• 

--"'--After jocking, !eave rigid conduit as a sleeve 
extending to RR right of way limits. 

FOR USE UNDER RAILROADS 

FIGURE C 

SIDE STREET 

ROADWAY 

PLAN 

I [ Puflb:~_L~:nduit -- -

\_ _____ _ 

Street Surface Pullbox Grade 

Conduit Conduit 

UNDER ROADWAY UNDER NONTRAFFIC 
BEARING SURF ACE 

SECTION 

FIGURE B 

Note: 
One run of conduit (between pullboxes) 
shall not contain more than 360" of bend 
including pullbox bends. 
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STEEL STRAIN POLE NOTES 

J) Designed in accordance with FOOT Structures Manual and the 2001 (4th) Edition AASHTO Standard 
Specifications for Structural Supports for Highway Signs, Lum/noires and Traffic Signals and Interims. 

2) Perform al! welding in accordance with the American Welding Society Structural Welding Code 
(Aluminum) ANSI/AWS DJ.2 (current edition). No Field welding is permitted on any part of the pole. 

3) See Standard Index No. 17727 for grounding and span wire details. 

4J Foundation Materials: 
a. Reinforcing Stee/: ASTM A615 Grode 60. 
b. Concrete: Closs IV, <Drilled Shaft) 4,000 psi(f'c) minimum Compressive Strength at 28-doys 

for all environmental classifications. 
c. Anchor Bolts: ASTM F1554 Grade 55 with ASTM A563 Grode A heavy-hex nuts and 

ASTM F436 Type 1 washers (al/ galvanized in accordance with ASTM F2329-05.J 
d. Grout: 5,000 psi compressive strength at 28-days and meeting the requirements of Section 934. 

5) Strain Pole Specifications: 
a. Poles: ASTM A1011 Grode 50, 55, 60 or 65 Oess than -f/,i"J or ASTM A572 Grode 50, 60, or 65 

(J/4 11 and over} or ASTM A595 Grade A (55 ksiyieldJ or Grade B (60 ksiyieldJ. 
b. Steel Plates: ASTM A36. 
c. Weld Metal' £70XX. 
d. Bolts: A325, Type 1. Hole Diameter: Bolt diameter plus YJG" 
e. Base Plate: Hole Diameter; anchor bolt diameter plus f/2 11 

f. Handhole: Frame; ASTM A709 Grade 36 or ASTM A36, Cover; ASTM AJOll Grade 50, 55, 60 or 65. 
g. Aluminum Caps and Covers: ASTM B-26 (319-FJ. 
h. Stainless Steel Screws: AISI Type 316. 
i. Galvanization: All nuts, bolts and washers; ASTM F2329-05, All other steel; ASTM A123. 

6) Pole Notes: 
a. See the Signalization Plans for clomp spacing, cable sizes and forces, signal and sign 

mounting locations and details. 
b. Tapered with the diameter changing at a rote of 0.14 inch per foot. 
c. Transverse welds are allowed only at the base. 
d. Poles constructed out of two or more sections with overlapping splices are not permitted. 
e. Locate the handhole 180 degrees from 2-inch wire entrance pipe. 
f. Furnish each pole with a 2"x4 11 (max) aluminum identification tag. Submit details for approval. 

Secure to pole with 0.125 11 stainless steel rivets or screws. Locate Identification Tag on the inside 
of pole and visible from hondhole. Include the following information: 
Financial Project IO, Pole Type, Pole Height, 
Manufacturer's Name & Certification number, Pay Item number. 

7) If a grout pad is not installed, place wire cloth screen vertically between the base plate and top of 
foundation, wrap horizontally around the base plate with a 3 11 min. lap. Use standard grade, plain weave, 
2x2 mesh, galvanized steel wire-cloth with 0. 063 11 dia. wire. Attach the screen to the base 
plate with stainless steel self-tapping -f/4 11 screws and washers (spaced at 9 11 centers}. 

8) Manufacturers seeking approval of a steel strain pole assembly for inclusion on the Qualified 
Products List must submit a QPL Product Evaluation Application along with drawings 
showing the product meets all specified requirements of this Standard. 

-To Roadwoj 

Pole Cap (see Pole Top 
Details on Sheet 3 of 3) 

1'-0 11 <Min.J 

(For Single Point Connection)~ 

As required 
(see Signalization 

Plans) 

2" Pipe For Wire Entrance 
(see Wire Entrance Detail on 

Sheet 3 of 3J (For Two Point 
Connection) 

Identification Plate - See Note 7. 

Grout Pad - See note 4. 
Grout after pole is set and plumbed. 

Top of Finished Grode 
(make Drilled Shaft flush 

with adjacent concrete slabs, 
use appropriate expansion joint filler) 

Anchor Bolt Hole Diameter: Bolt plus f/2". 
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Top of Cap 

Hook (see Pole 
Top De tails on 
Sheet 3 of 3) 

Catenary 
Wire Clamp 
(see Details) 

Messenger 
Wire Clamp 
(see Details) 

'D' 

(Pole Heigh tJ 

Handhole 
(See Details) 

Bottom of 
Base Plate 

u,, 
Wire Entry Conduit 

Drilled Shaft 
(See Details} 
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Sheet No. 

1of3 
Index No. 

17723 



'BC' Dia. Anchor 
Bolt Th d d rea e 
8" mtn. each end 

':'-
"1 

( f4 x 

:ii 
'* 
" 
g_ 

"' ~ 
'-
D 

co 
m 
i::: 
"1 
% 

"' "' c 
" ---" 
i::: 
D ' ti D 

"" ' c 

"' I . -
"" ~ 
'-
D 

co 

" i::: 
"1 
% 

" 
' 

I[_ Drilled Shaft 

& If Po/el 

I 
' 

I 

' 

I 
' 

I 
' 

I 
' 

I 
' 

I 
Double 

Nuts ITyp.J 
I 

I 
'OB' 

Shaft Diameter 
I 

I 

J 
" 

I 

I - #9 Bars ----
Equally Spaced 

' 

I 

I 

I 

I 

6" Clear 

1" 
mfer /i~~; 

'-
D 

~ ~ 
'> (_) 

Ar le 
')l 

~1 

I 

-

'-
Q 

Ci 

"' DRILLED SHAFT ELEVATION 

'BA' If 'BC' !/J 
Base P!ate Dia. Anchor Bolt 

'BA'-4x'BC' 

'BO' 

Center of Drilled 
Shaft, Base Plate 
and Pole ----

Double Nuts (See Notes 
on Sheet 1 of 3) (Cast 

14" Dia. weep hole, one per pole 
placed between bolts or %11 rj) 
a/I-cotton sash cord, wick attached 
to interior of pole, extended beyond 
grout pad, and installed prior to 
grouting. Minimum break radius 

= 0.25 x (inside radius) 
Aluminum Nut Cover not shown) Base r/J 1K 1 

'BC' (jJ Anchor Bolts 
equally spaced --~'-'< 

VIEW B-B 

Edge of 
Base Plate 

NOTE: Number of bolts shown for illustration purposes only. 

Center of Handho/e, 
see Handho!e De tails 

"' ·' 

See Detai! C 

'OB' 

'BA' 

PARTIAL ELEVATION 

Finished Grade 
(See Notes on 
Sheet 1 of 3) 

(Showing Base Plate, Anchor bolts and HandholeJ 

'OB' 
Shaft Diameter 

#9 Bars 

equally spaced-""""'~~""''°"",,i,""",9-

SECTION A-A 

Center of 
Dri!!ed Shaft 

#5 Tie Bars 
@ 1'-6" 

(Number of bars shown is for illustration purposes only) 

Y4" Plate 
Washer 

Pole 

'BB' 

Center 
of Pole 

Inside radius 
measured 
center to flat 

I 
1.5x'BC' 'J' Wall 

Leveling 
Nut (See 
Sheet 1 of 3) 

'BE' 

NOTE.-

Thickness 

0.6 x 1J 1 

POLE SECTION 

Seam weld 
<Typ.J (see 
Note) 

DETAIL C Longitudinal seam welds within 6 11 of 
circumferential welds shall be comp!ete 
penetration welds. 

TABLE OF STRAIN POLE VARIABLES 
MAXIMUM POLE BASE CONNECTION SHAFT 

POLE ALLOWABLE 
TYPE MOMENT J K No. of BA BB BC BO BE BF DA OB No. of 

(kip-ft! (in.) (in.) Baits (in.) (in. J (in.) Un. J (in.) (in.) (ft) (f tJ #9 bor5. 

PS-IV 95.4 14 8 25 2.25 I% J{6 -!{6 57 15.0 3.5 14 

PS-V 127.4 a 16 JO 27 2.25 I% J{6 -JfG 56 15.5 3.5 14 
CJ 

1!/z J16 Jf6 PS-VI 163.4 "" 18 JO 30 2.50 55 16.5 3.5 14 
PS-VII 225.0 a 21 12 33 2.50 1!/z J{6 -!{6 56 16.5 4.0 20 

PS-VIII 271.2 " 23 16 34 2.50 I% J{6 -JfG 56 17.0 4.0 20 .., 
1!/z J{6 -JfG PS-IX 321.6 25 14 37 2.50 57 17.0 4.5 24 

PS-X 376.2 27 16 39 2.50 JI/, 74. 3/,. 56 17.5 4.5 24 

PS-V 158.9 16 JO 28 2.50 I!/z Yz !/, 56 16.5 3.5 14 
P5-VI 203.6 "1 18 12 30 2.50 1!/z Yz !/, 55 17.0 3.5 14 

P5-VII 280.3 "1 21 14 33 2.50 1!/z %6 !/, 56 17.0 4.0 20 a 
PS-VIII 338.0 

" 
23 16 35 2.50 1!/z %6 !/, 55 18.0 4.0 20 

P5-IX 400.9 ' 25 12 39 2.75 174 7)6 !/, 57 17.5 4.5 24 

PS-X 469.1 27 14 41 2.75 174 %6 !/, 56 18.5 4.5 24 

FOUNDATION NOTES.-
The foundations for Steel Strain Poles ore designed based upon the following conservative soil criteria 
which covers the great majority of soil types found in Florida: 

Classification Cohesion/ess <Fine Sand) 
Friction Angle 30 Degrees (30°) 
Unit Weight 50 lbs./cu. ft. (assumed saturated) 

Only in coses where the Designer considers the soil types at the specific site location to be of !esser 
strength properties should an analysis be required. Auger borings, SPT borings or CPT soundings may 
be utilized as needed to verify the assumed soil properties, and at relatively uniform sites, a sing!e 
boring or sounding may cover several foundations. Furthermore, borings in the area that were performed 
for other purposes may be used to confirm the assumed soil properties. 

BASE AND FOUNDATION DETAILS AND TABLE OF VARIABLES 
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TOP VIEW 

POLE TOP CUT-AWAY 
<Option 'a') 

Washer 

Pole Cap Plate 
1{6 II thick 

Pole 

Y4" x 2 11 Lifting Bar with J{6 11 (/! hole and 
%11 Nut tack welded to underside of bar 

3/ " 
/16 

'J' Hook for wiring, 
Y2 11 (fJ commercial 
grade hot rolled 
bar welded to 
inside of pole. 

Threaded hole 
in tack welded 
cover clip ( T yp. J 

4" x Ya" Hand 
Hole Frame mode 
continuous with a 
Full Penetration Weld 

Cast Aluminum Pole top cap 
Y4 11 min. thick held in place 
with 3 stainless steel screws 

POLE TOP CUT-AWAY 
<Op lion 'b ') 

POL£ TOP NOT£• 

1C1 Hook for wiring and 
lifting, Yz 11 (/J commercial 
grade hot rolled bar welded 
to inside of pole. 

Any combination of the above two options may be used, 
provided both lifting and wiring is accommodated. 

!/:/' Bent Plate with Minimum NOT£: A properly sized Service Head (Weather Head), 
shall be installed and fastened securely on to the 
standard pipe for each pole location. At locations 
other than service entrance, the service head face 
is to be left closed to outside atmosphere. Service 
entrance installation per Index No. 17727. 

Hole and S/o t for Cable Breaking Plate 

2" 

WIRE ENTRANCE DETAILS 

716 11 (/J Hole for 
1/4 11 

rJJ Stainless 
Steel Hex Head 
Screws (Typ.J 

45° 

I 

Yz" 0 Bolt with Nut, Lock 
Nut and Flot Washers (Typ.J 

2 II NPS, 
Sch. 40 Pipe 

»i '' 

Steel Clomp, ASTM A709 
Grade 50, see Tobie 
for thickness --~ 

11 Gage 
Hand Hole 
Cover 

Yz" 0 Bolt 

~-1u-.-, ---< T yp. 
/4 

Diameter Strength Thickness 

(in. J 

Yz 
}15 

Typ.~ 

(kip! (in. J 

25 

18 Ya 

2 "' 1/4 11 rjJ Holes for 
2 "' 1{6" x 2 11 Steel 
Passivated Cotter Pins 

Clevis, 1/4" thick 
ASTM A709 Grade 50 

[!-
' ' CATENARY AND MESSENGER WIRE CLAMPS 
I 

I 

'le HANO HOLE 
FRAME 

I 

' 

~ 

l
,\_ 

Full I 

Penetration ~ 
Weld HAND HOLE 

COVER 

4" 

_ _,___Pole wall 

Tock welded 
cover clip { T yp.) H-~-- 11 Gage 

SECTION 0-D 
Uhru Hand Hofe) 

Hand Hole Cover 

NOT£• Clomps hove been sized for Design 
shown in the Table, and a Maximum 
at the Clamp location of 2'-1" 

VIEW E-E 

2008 FOOT Design Standards 

STEEL STRAIN POLE 

Coble Loads 
Pole Diameter 

2Yz 11 
rJJ Hole for 

2 11 Pipe 21/4" Long 
ASTM A500 Grode B 

ATTACHMENT DETAILS 
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TYPE OF CONCRETE POL£ ** 
POL£ SIZE AT TOP (TJ SHEAR REINFORCING 

Type P-II 6 11 x 6" 9 Gauge Spira!@ 6" 
Type P-III 6 11 x 6" 6 Gauge Spira!@ 6" 

Type P-IV 8 11 x B" 5 Gauge Spiral@ 6" 

Type P-V JO" x 10 11 

5 Gauge Spiral 12 6" 

Type P-VI 12" x 12 11 5 Gauge Spiral 12 6" 
Type P-VII 14" x 14 11 5 Gauge Spiral@ 6" 

Type P-VIII !6" x 16 11 5 Gauge Spiral@ 6" 

:/: * Round poles require same toper and top diameter not less than 1.4 T width 
of square poles. 

Plug Top of Pole with 
a minimum of 3 11 

of concrete 

6" 

"" 

J !/2 11 !/J Galvanized 
Threaded Nipple 

1'-0" No. 6 Ground W1f-e 

3 11 x 5 11 

Hondho/e 
with Cover 

4'-0" 
of No. 6 
Ground 
Wire "' I 

" in 
c 

:¢ 

0 "' I I 
~ . 

~ 

Plug Top of Pole with 
a minimum of 3 11 

of concrete 

"' ·' 

2'-0 11 No. 6 
Ground Wire 

I den tificotion 
Markings 

4'-0" 
No. 6 
Ground 
W1f-e 

0 

·' "' 

6" 

"' 
!>J 
ti ., 
0-
ru 

"' ~ 0 

" °' 

Plug Top of Pole with 
a minimum of 3 11 

of concrete 

0 
I 

~ 

Final 
Grade 

2'-0" No. 6 
Ground W1f-e 

I den tificotion 
Markings 

4'-0" 
No. 6 
Ground 
Wire 

2 11 Calv. Nipple 

TYPE P-II POLE ON 
CONCRETE PEDESTAL 

SERVICE POLES - TYPE P-II 

6" 

(For Installation, refer to Roadway and TrafficDesign Standard. Index No. 17504) 

Final 
Grade 

* 

To Roadway 

I den tifica ti on 
Markings 

Final 
Grade 

Load Face 

" D 
:¢ 

0 
I 

in 

" 

Q 
c 
0 
0 
c 

" 
"' 0 
< 
0 
I . 

:': 

Q 

"" 
.2 

"' I 

"' 

Plug Top of Pole with 
a minimum of 3" 
of concrete 

°' ~ .s ~ .2! 0 8 c c 
.2 " z " .s (), " m c 
0: c c m 

ii c '-" 
0 
m -"' z 0 0 

VJ Q I 

2! 

POLE TYPES P-III THROUGH P-VIII 

Do not apply these items to Type P-III Establish bolt hole locations, ground 
wire location and conduit location as shown in the plans. 

Ref. Index 17900 and Sec. 744 for modifications to Type P-III poles used 
at traffic monitoring sites. 
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NOTES 0 

Design according to FOOT Structures Manual (current edition) and the 2001 Attach span wire assemblies (consisting of the catenary wire, the messenger 
edition of the AASHTO "Standard Specifications for Structural Supports wire, and the tether wire) to the concrete poles in accordance with Section 634. 
for Highway Signs, Luminaires and Traffic Signals" and Supplement 
thereto. If a two point attachment is required by the plans, provide on eye bolt hole for 

the messenger wire, or field drill one at the location indicated in the plans. 
Manufacturers seeking approval of a pres tressed concrete pole for inclusion Field drill the eyebolt hole for the tether wire, when required, prior to 
on the Qualified Products List must submit a QPL Products Evaluation installation. 
Application along with design documentation and drawings showing the 
product meets off specified requirements of this Index. Use cover plates mode of non-corrosive materials and attached to the pole using 

lead anchors or threaded inserts embedded in the pole and round head chrome 
Place the prestressing symmetrically. Supply a sufficient amount of plated screws. 
prestressing to provide a calculated compressive stress of 2.2 ksi 
for Type P-II and 3 ksi for Type P-III at the top of pole ofter Attach ground wires to the reinforcing stee! in the pole as necessary to 
al! losses. prevent the ground wire from being displaced during concreting operations. 

Concrete shall be Class V Special with strength of 6 ksiminimum at 28 Identify concrete poles as to pole manufacturer, Department's pole type, length 
days and 4 ks/minimum at transfer of the Prestressing force. and Qualified Product List qualification number by inset numerals 1 11 in 

height inscribed on the same face of the pole as the handho!e and ground wire. 
Reinforcing steel shall be A615 Grade 60. Provide a minimum area 
of non-prestressed reinforcement equal to 0.33/ of the concrete area. Provide a Class 3 Surface Finish as Specified in 400-15.2.4. 

Prestressed Strands shall be A416 Grode 270 stress relieved Provide a minimum cover of 1 11
• 

or !ow re!axation. 
Provide al/poles with total taper of 0.152 IN/FT. 

One turn required for spiral splices and two turns required at the 
top and bottom of poles. Spiral shall be manufactured from cold-drawn Rake pole back from the span wire as necessary to achieve a final rake of 
steel wire meeting the requirements of ASTM A82. y;, + 1;4 inch per foot. -

TABLE I TABLE II 
MINIMUM REQUIRED ALLOWABLE SERVICE MOMENT CAPACITY !Ms! MINIMUM REQUIRED ULTIMATE MOMENT CAPACITY rep Mn! 

D (feet! 
TYPE OF POLE TYPE OF POLE 

D (feet! 
P-IV (k-ft) P-V (k-ftJ P-VI !k-ftJ P-VII !k-ftJ P-VIII !k-ftJ P-IV (k-ftJ P-V (k-ft) P-VI !k-ftJ P-VII !k-ftJ P-VIII !k-ftJ 

20 21 86 121 165 204 20 43 138 198 273 346 

22 24 90 126 171 210 22 48 145 206 283 357 

24 26 93 131 176 215 24 53 151 215 294 369 

26 29 97 135 182 221 26 58 158 224 304 381 

28 32 101 140 187 227 28 63 165 232 315 392 

30 34 104 144 192 232 30 68 172 241 325 404 

32 37 108 149 197 238 32 73 178 250 335 415 

34 39 111 153 202 243 34 77 185 258 346 427 

36 41 114 157 207 248 36 82 192 267 356 439 

38 44 117 161 212 253 38 87 199 276 367 450 

40 46 120 165 217 258 40 92 205 284 377 462 

42 48 123 169 221 263 42 97 212 293 387 474 

44 50 126 173 226 268 44 102 219 302 398 485 

46 52 129 177 230 272 46 107 226 310 408 497 

48 54 132 180 235 277 48 112 232 319 419 508 

50 56 135 184 239 281 50 117 239 328 429 520 

TABLE I shall be used for checking a!lowab!e stress in concrete for Dead Load. TABLE II shall be used for checking ultimate moment strength under 
MS >~ MDL, where MOL ~ moment due to dead load only factored loading combinations of dead load plus wind load, and is the 

Nominal Moment Strength (MnJ multip!ied by Strength Reduction factor ( ¢ ~ 0.9! 
cp Mn >~ Mu = 1.3 <MDL +MWLJ, where MDL ~ moment due to dead load, 

and MWL ~ moment due to wind load. 

@ 
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Existing 
Oval Eye bolt 

No. 6 copper 
ground wire pigtail 

Crimp type 
electrical 
connector 

Automatic compression 
type clamp (feed through 
dead end) 

Ova! Eye bolt 

No. 6 copper 
ground wire pigtail 

Automatic compression type 
clamp (feed through dead end) 

1 Catenary wire 
Dela;/ B 

Detail A 

Catenary wire 

-~ ·."!'T-." . 
. :- ;· ~---·:;· 
·····.···i ... ~ .. -... ~ Cantenary Wri-e 

Span Wire Clamp 

•. --.~- 1 e ec nca 

• · • • · t • !ashing wire 
Locking 
coble 
tie Locking cable 

ties or 
!ashing wire 

.·.··:·:.:··-~ 0 ~~ ~ Clnmtp tylpe Locking cable 

. . . ~onnector ties or 

•.. '"t 
,' ~: t'; Signal Cable 8" to 12" 

~ Service head lf/2" Stainless Steel Pipe drip coil or ----

drip coil or 
drip loop 

Existing 
Ova/Eye 
bolt 

• · ' .-. t • see note no.1 with NPSM Threads (ff Required) drip loop 

;y'.{)t:l=<~~==~~~~~~~~~Te~t~h~e~r~w~1r~e~(I~f~R~e~q~w~r~e~d~!~~~~~~~~~~~~~~~~~~~~~~~~~~~S~ig~n~a~l~h~e~a~d~~~'l<O~~~~~~~~ Tether wire (ff Required) 

I ''::/;:f.: 

Automatic compression 
type clamp (feed through 

Ova/Eye 
bolt :;;::;;, Automatic compression type 

clamp (feed through dead end) 

Field drill two Y4 11 drain holes in 
bottom of insta!led signals to 

a/low water to drain. 

Service head 
see note no.1 

\ dead end) 

~ Signal Cable 

RETROFIT INSTALLATION 

Note: 
Clomp location shall be adjusted to compensate 
for reduced sag and vertical clearance to bottom 
of signal head. 

74 11 Ova/Eye bolt 

(Use a split clamp 
on steel poles) 

Notes: 

Method of framing 
corner strain poles 
angles 10° to 120° 

/LOAD!> 
Automatic compression 
type clomps 
(feed through dead end) 

:t The load face of pole shall be 
perpendicular to load. 

··:·· 

.-·:·· 
·.· .. 
... -~ '. • ·r·.- : .. : • '!' . : • ·. : : 

··:: .. :>·.:~;· .: 
-: . . 
.-·: .· . .-:; ·(; ·.'· .. ··/'!'':":; ... . ·•·.·.·· . 

. : • ·r·.- : .. : • .~-. :, ·. ·: .. 

No. 6 copper 
ground wire min 
of 4 1 (bare pigtail) 

Hole for 
conduit 

%'" x 20' 
grounding electrode 
(copperclad) 

PRESTRESSEO CONCRETE POLE 

NEW CONSTRUCTION 

1. With the approval of the resident engineer, the service head hole for joint use poles may be 
drilled by the utility company at an angle of 90"' but not less than 45"' to the face of the pole. 

2. Lashing wire should normally be used for distances of 12 1 or greater. 

3. All hardware for Signal attachment shall be Stainless Steel. 

ii 
Detail A or B 
Balancer 
Tri-Stud or 
Threaded 
Adapter. 

Detail A or B 
Disconnect Box 

Detail A 
Bottom Hub 
Tri-Stud 
with hardware 

Pipe 
JY,'" NPSM 
Threads 

DetailB ~ 
Female Threaded~ ffi 
Tri-Stud Adapter 

Detail A or B~ ~ 
Tether Clomp U 

The vertical clearance to the bottom of a 
vertical or horizontal vehicular signal head 

shall not be less than 17'-6", and the 
maximum height shall be inaccordance 

with the MUTCD. 

@= 
Detail A and B 

Pavement 

Span W1ie Clamp Aluminum A356-T6 or 380 
Alloy with Stainless Steel Bushings, 
U bolts, Clevis Pin, Washers And Lock Nuts. 

Detail A and B 
W1ie Entrance Head Aluminum A356-T6 or 
380 Al!oy Threaded for lf/2" NPSM 
Female connection with Dua! Setscrews 
for Locking. 

Detail B 
JYz" Stainless Steel Pipe with NPSM 
Threads (ff Required) 

Detail B 

' ' : ' 

JYz" NPSM Female Threaded Tri-Stud 
Adapter with Dua/Setscrews for Locking. 

I ',~~ /~ : ---=--- I L--------------------1 
Detail A 
Chase Nipple 

Tether clamp Aluminum 319 alloy with 
Tri-Stud adapter and hardware. 

J: For long pipe hangers a wire entrance 
head may be substituted for balancer and 

4. Meet all grounding requirements of Section 620 of the Standard Specifications. the drop pipe instol!ed above the disconnect box. SINGLE POINT ATTACHMENT 
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Eyenut for guy 
attachment 

Oval Eye Bolt 

Nut & curved 
stubbing washer 

Ground wire bore 
(stapled to pole) 

Oval Eye Bolt 

Oval Eye Bolt 

Automatic 
compression 
type clamp 

Clomp and Clevis 
see Index 17723 

Tapped lug for 
grounding 

Automatic compression 
type clamp (feed 
through deadend ) 

(feed through 
deadendJ 

Cotenory wire lc'-~h';/~f?{)C:::::::'===~~~C~a t enar y wire 

copper ground 
wire. (bore) 

Crimp type elec tricol 
connector 

No. 6 copper ground wire 
(bare ) 

Oval Eye Bolt 

Crimp type electrical 

12 11 12" 

entrance--lll-l-4----"!!IF:<i.--:-T:: 
-i-----i-c;/--

cop 

Nipple 

wire 
(ff Required) 

Automatic compression 
type clamp (feed 
through deadendJ 

11S 11 hook 

Split clamp 

Signal 
cable 

Tether wire 
(ff Re uiredJ 

Ova/Eye 
Bolt 

Automatic compression 
type clamp (feed 
through deodend ) 

Oval Eye Bolt 

Automatic compression type clomp 
(feed through deadendJ 

Cotenory wire 

---- No. 6 copper ground wire pigtail 
min. of 12" (bareJ. 74" Oval Eye Bolt 

Crimp type electrical 
connector 

11S 11 hook 

Locking cable 
lashing wire 

Signal 

wire 

ties or 

cable 
Tether wire 
(ff Required) 

Automatic compression type 
clomp (feed through deodend) 

(Use A Split Clamp On 

Steel Poles) 

Method Of Framing 
Corner Strain Poles 
Angles 10° to 120° 

Automatic compression :> 
type clomps / L DAD* 
(feed through deadendJ 

* The load face of pole shall be 
perpendicular to load. 

Conduit strap 

Rigid conduit Reinf. hondho/e frame 
with Yz 1 

- 13 NC 2 tapped 
Catenary wire Span wire clamp 

No. 6 copper 
ground wire 
(bore) 

%" x 20' 
grounding 
electrode 
(copperclad) 

r : : •· -r·.-·: ,, . 
r':": ;· • ··: 
·" ... 

·r . · ...•. 

/:":; /:": 
·" .. ·y.; ·.• :!'"· .. ·: 

:r~(:; /.-·: 

·<; :· ?.~: 
r": ·: ;· -r·.-·: 
,p. v. 

Conduit for ground 
to 8 1 above grade. 

Grode 

Yz• PVC 
conduit for 
ground wire 

%' x 20' 
grounding 
electrode 
(copper clad) 

wire 

11 

lug inside for ground 

No. 6 copper ground wire 
(bore) 

Hole for 
conduit 

No. 6 copper 
ground wire 
min of 4 1 

(bare pigtail) 

.. > ..•....•. ·.. . . ...• 

... . . . .. " ....•. ·•·.· ... 
.-:. ·p-': .......... · 
: ;<,:_: 

.. ·.· 

; : " ·y;:" ·. 
.o·. 

·. ~---!'"- .-;: ~ .. ; . 
: ;· ·r~: ,~· "f""-o-f 

: ;·>~~ 
: ;<!'"-_ ..•... . ,, 

WOOD POLE STEEL POLE PRESTRESSED CONCRETE POLE 

Notes: 

1. With the approval of the resident engineer, the service head hole for joint use poles may be 
drilled by the utility company at on angle of 90"' but not less than 45"' to the face of the pole. 

2. Lashing wire should normally be used for distances of 12' or greater. 

3. The overlapped connection of adjustable hangers shall use a minimum of 2 bolts with a minimum 
spacing of 2 11 between bolts. 

4. Meet all grounding requirements of Section 620 of the Standard Specifications. 

1Yz
11 

Stainless Steel Pipe -------.LI 
with NPSM Threads 
(ff Required) 

Grade 

%11 x 20' 
grounding 
electrode 
(copperclad) 

Signal 
coble 

Signal 
head 

Tether wire 
(ff Required) 

Field drill two 1,!4 11 

drain holes in bottom 
of installed signals to 
allow water to drain. 

Pavement 

2008 FOOT Design Standards 
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Disconnect 
hanger 

Attach to signal head 
with breakaway clips 

The vertical clearance to the bottom 
of a vertical or horizontal vehicular 
signal head shall not be less than 
17'-6 11

, and the maximum height 
shall be in accordance with the 
MUTCD. 
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Figure "8" Cable 

Locking Cable Ties 
Or Lashing Wire 

Automatic Compression 
Type Clomp 

Thimbleye Bolt (5/8" Min.) 

Automatic Compression 
Type Clamp 

Messenger Wire 

Locking Cable 
Ties Or Lashing Wire 

Thimbleye Bolt (5/8" Min) 

Crimp Type Electrical 
Connector 

Aerial 
Junction 

Box 

Crimp Type Electrical Connector 
Aerial 

Junction 
Box 

Interconnect 
Cable 

No. 6 Stonded Copper 

Ground Wire 

FIGURE A 
CABLE DROP AND 

TERM/NATION DETAIL 
AERIAL INTERCONNECT FIGURE 118 11 

Cable Suspension Clamp 

FIGURE C 
CABLE DROP DETAIL 

UL Approved Split Bolt Connector 

4" 
I Max.I 

Locking Cable Ties Or Lashing Wire 

Interconnect Cable 

No. 6 Stranded Copper 
Ground Wire 

AERIAL INTERCONNECT MESSENGER 
WIRE WITH CLAMPS 

Aerial 
Interconnect 
Coble 

No. 6 Stranded Copper 
Ground Wire 

FIGURE 8 
CABLE DROP AND 

TERM/NATION DETAIL 
AERIAL INTERCONNECT MESSENGER 

WIRE WITH CLAMPS 

Notes: 

1. The messenger wire of the interconnect cables shall 
be grounded to the copper ground wire of the pole or 
to the external wire extending down the pole. 

2. When utilizing the external ground wire to the pole, a 
piece of Yz 11 conduit shall extend up the pole 
externally to a point 8 1 above finish grade 
to protect the ground wire connecting the messenger 
wire to the ground rod. 

3. Locking cable ties or lashing wire when used shall be 
placed no further than 12" apart except at 
the point of cable drop or terminations where one (]) 
shall be placed at the point where the cables separate 
from the messenger wire and ono ther placed 4 11 

(max) from that tie. When using figure 118 11 

interconnect coble only the locking coble ties shall 
be used. 

4. If accessible the internal ground wire of the support pole 
may be used to ground the messenger wire. 

5. Lashing wire should normally be used for distances 
of 12 1 or greater. 

6. Meet all grounding requirements of Section 620 of the 
Standard Specifications. 
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Service Entrance 

Conduit 

Lightning 
Arrester 
See Note 1. 

Electrical Service W1f-e 

Lightning 
Arrester 
See Note 1. 

Main Disconnect 

Ground Bushing 

Conduit 

Conduit Strap 

Ground Bushing 

Conduit 

Main Disconnect 

Ground Bushing 

Molded Bushing 

Service Entrance 
Elbow 

Lightning 
Arrester 
See Note 1 

Conduit 

Main Disconnect 

Ground Bushing 

Molded Bushing 

Service Entrance 
Elbow 

Conduit 

Grounding Bushing 

Main Disconnect 

Molded Bushing 

. ·~·· 
Conduit -~:--ill 

Lightning 
Arrester 
See Note 1 Conduit 

~ 
'i-

·~·· Al!>'~~~tt-- Molded Bushing 

Conduit Strop 

co 
I 

"' 

AERIAL FEED 
(NO METER USEDJ 

FIGURE A 

0 

0 

#6 AWG insulated copper 
ground wire in Yz ii rigid 
galvanized steel conduit. 

(Typica/J 

Grade 

Grounding 
Electrode 

]-, Main r--- Disconnect 

Molded Bushing 
(Nonmetallic) 

w--- Conduit 

AERIAL FEED 
(METER USEDJ 

FIGURE B 

Conduit Strap 

#6 AWG insulated copper 
ground wire in Yz 11 rigid 
galvanized steel conduit. 

(Typica!J 

Conduit 

Grade 

Grounding 
Electrode 

Ground Bushing 

Lightning Arrester 
, ___ See Note 1. 

#6 AWG insulated copper 
ground wire in Yz ii rigid 
galvanized steel conduit. 

(Typica!J 

~Grade 

~From Service 

UNDERGROUND CABINET MOUNTED 
(METER USEDJ 

FIGURE E 

Conduit Strap 
-:·.·· 
:~·:: .. '\:: Conduit Strap 

Conduit 
#6 AWG insulated copper 

ground wire in Yz" rigid 
galvanized steel conduit. 

(Typica!J 
(Rigid, Golv.J 
Size 1 Yz" Min. 

#6 AWG insulated copper 
ground wire in Yz 11 rigid 

llL.'.;..:t.J:;.;,,~~-- galvanized steel conduit. 

--~-~l.fufi""i:'fl(lr ( T ypicalJ 

UNDERGROUND FEED 
(NO METER USEOJ 

FIGURE C 

~Grade 

Grounding 
Electrode 

Grade 

From 
Service 

TYPE "B" UNDERGROUND FEED 
(METER USEDJ 
FIGURED 

1. The lightning arrester can be located on the side or bottom of the main disconnect 
enclosure at the Contractor's Option. 

2. Liquidtight flexible conduit is approved for use from the electrical disconnect to the 
cabinet when both are insta!!ed on the same pole. 

3. Bond a!! elements together to form an Intersection Grounding Network in accordance 
with Section 620 of the Department's current Standard Specifications for Road and 
Bridge Construction. The bond wire shot! be run in conduit with the Electrical 
Service Wire or Signal Cable. 

4. Meet al! grounding requirements of Section 620 of the Standard Specifications. 
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POLE SELECTION TABLE - SINGLE ARM - WITH & WITHOUT LUMINAIRE 

Arm Type DJ 03 05 06 07 

Pote Type SJ & 521 Lum 52 & 522 Lum S3 & 523 Lum S4 & 524 Lum S6 

POLE SELECTION TABLE - DOUBLE ARM - WITHOUT LUMINAIRE 

Arm Type OJ - DJ 03 - DJ 05 - 02 06 - 02 04 - 04 05 - 04 06 - 04 05 - 05 06 - 05 06 - 06 

Pole Type SJ S2 S3 S4 S3 S4 S4 S4 S4 S5 

Arm J is !is ted first 

ARM DESIGN TABLE - ALL CASES 

ARM TYPE ARM LENGTH 
MAST ARM ARM EXTENSION ARM CONNECTION & WELDS 

F A(f!J FB(inJ FC(inJ FO(inJ FErftJ FF(inJ FG(inJ FH(inJ HTUnJ F J/SJ(inJ FK/SK(inJ FM/SM(inJ FQ/SQ(inl 

DJ 36 1-0 11 36 8.96 J4 O.J 793 - - - - 20 25 2.5 0.125 0.3J3 

02 36 1-0 11 36 8.96 J4 O.J 793 - - - - 30 36 3 O.J25 0.3J3 

03 46'-0" 36.3 8.92 14 0.1793 11. 7 13.36 15 0.313 20 25 2.5 0.25 0.375 

04 46'-0" 36.3 8.92 14 0.1793 11.7 J3.36 15 0.313 30 36 3 0.25 0.375 

05 60'-0" 36 7.96 J3 0.1793 26 12.36 16 0.375 30 36 3 0.313 0.563 

06 70'-6" 39.4 9.49 J5 0.1793 33.1 14.37 J9 0.375 30 36 3 0.313 0.563 

07 78'-0" 40 8.44 14 0.1793 40.0 13.40 19 0.375 30 34 3 0.313 0.625 

Arm Camber Angle = 2 degrees 

POLE, CONNECTION AND SHAFT DESIGN TABLE - SINGLE & DOUBLE ARM 

UPRIGHT BASE CONNECTION CONNECTION PLATE DATA DRILLED SHAFT DATA 
POLE TYPE UArftJ UCUnJ UD(inJ U£(inJ UGfftJ No. BA BB BC BO BE BF HT FJ/SJ FL/SL FN/SN FD/SO FP/SP FR/SR FS/SS FT/ST DA DB 

Bolts (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (f tJ (f tJ RA RB 

SJ 24 12.64 16 0.375 - 6 30 1.625 1.75 0.375 0.313 36 20 25 0.75 0.313 15.5 1 2 8 0.313 13 3.5 9 14 

S2 24 14.64 18 0.375 - 6 32 1.5 1.75 0.375 0.313 36 20 25 0.75 0.438 15.5 1 2 8 0.438 13 4 9 20 

S3 24 17.64 21 0.375 - 6 37 1.625 2 0.375 0.313 40 30 36 0.75 0.375 22 1.25 2.75 12.5 0.375 15 4 9 20 

S4 24 22.64 26 0.375 - 6 42 1.5 2 0.375 0.313 40 30 36 0.75 0.438 22 1.25 2.125 12.5 0.438 17 4.5 9 24 

S5 24 23.64 27 0.375 - 6 45 1.625 2.25 0.375 0.313 45 30 36 0.75 0.438 22 1.25 2 12.5 0.438 19 4.5 9 24 

S6 24 21.64 25 0.375 - 6 4J 1.625 2 0.375 0.313 40 30 34 0.75 0.5 16.5 1.25 2 12.5 0.5 15 4.5 9 24 

521 Lum 39 10.54 16 0.375 37.5 6 30 J.75 1.75 0.375 0.313 40 20 25 0.75 0.313 11. 5 1 2 8 0.313 13 3.5 9 14 

522 Lum 39 12.54 18 0.375 37.5 6 32 1.75 1.75 0.375 0.313 40 20 25 0.75 0.438 12.5 1 2 8 0.438 13 4 9 20 

523 Lum 39 15.54 21 0.375 37.5 6 37 1.75 2 0.375 0.313 40 30 36 0.75 0.375 15 1.25 2.75 12.5 0.375 14 4 9 20 

524 Lum 39 20.54 26 0.375 37.5 6 42 1.625 2 0.375 0.313 40 30 36 0.75 0.438 17 1.25 2 12.5 0.438 15 4.5 9 24 

L UMINAIRE AND LUMINAIRE CONNECTION 
LA!ftJ LBiftJ LC(inJ LD(inJ LE LFiftJ L G(inJ LH(inJ LJ(inJ LK(inJ LU deg! UG(ftJ 

40 JO I 3 0.125 0.5 B I 0.5 0.75 0.25 I 0.25 0 37.5 

NOTESc 

1. Work this Index with Index No. 17745. 

2. Standard Mast Arm 110 11 Assemblies are designed to Loading Trees as indicated in Plans Preparation Manual. 

3. Design Speed = 150 mph with Signal Backplates 

@ 
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POLE SELECTION TABLE - SINGLE ARM - WITH & WITHOUT LUMINAIRE 

Arm Type El E3 E5 £6 E7 

Pote Type Tl & T21 Lum T2 & T22 Lum T3 & T23 Lum T4 & T24 Lun T6 

POLE SELECTION TABLE - DOUBLE ARM - WITHOUT LUMINAIRE 

Arm Type El - El E3 - El E5 - E2 £6 - E2 E4 - E4 E5 - E4 E6 - E4 E5 - E5 £6 - E5 £6 - E6 

Pole Type Tl T2 T3 T4 T3 T4 T4 T4 T4 T5 

Arm 1 is listed first 

ARM DESIGN TABLE - ALL CASES 

ARM TYPE ARM LENGTH 
MAST ARM ARM EXTENSION ARM CONNECTION & WELOS 

F A(f!J FB{inJ FC(inJ FD(inJ FE(ftJ FF(inJ FG(inJ FH(inJ HT(inJ FJ/SJ(inJ FK/SK(inJ FM/SM(inJ FQ/SQ(in! 

El 36'-0" 36.0 5.96 11 0.1943 - - - - 22 22 2 0.187 0.313 

E2 36'-0" 36.0 5.96 11 0.1943 - - - - 30 32 2.5 0.187 0.313 

E3 46'-0" 36.3 6.95 12 0.1943 11.7 11.36 13 0.313 22 22 2 0.25 0.375 

E4 46'-0" 36.3 6.95 12 0.1943 11.7 11.36 13 0.313 30 32 2.5 0.25 0.375 

E5 60'-0" 36.0 5.99 11 0.1943 26 10.36 14 0.375 30 32 2.5 0.313 0.5 

E6 70'-6" 39.4 6.52 12 0.1943 33.1 11.37 16 0.375 30 32 2.5 0.313 0.563 

E7 78'-0" 40.0 7.47 13 0.1793 40 12.40 18 0.313 30 30 2.25 0.25 0.5 

Arm Camber Angle = 2 degrees 

POLE, CONNECTION AND SHAFT DESIGN TABLE - SINGLE & DOUBLE ARM 

UPRIGHT BASE CONNECTION CONNECTION PLATE OATA ORILLEO SHAFT DA TA 
POLE TYPE UA(ftJ UC(inJ UD(inJ U£(inJ UGfftJ No. BA BB BC BO BE BF HT FJ/SJ FL/SL FN/SN FO/SO FP/SP FR/SR FS/SS FT/ST DA DB 

Bolts (in) (in) (in) (in) (in) (in) (fn) (in) (in) {in) (in) (in) (in) (in) (in) (f tJ (f tJ RA RB 

Tl 24 10.64 14 0.375 - 6 26 1.375 1.5 0.375 0.313 36 22 22 0.5 0.313 14 0.75 1.75 9.5 0.313 12 3.5 9 14 

T2 24 12.64 16 0.375 - 6 28 1.375 1.5 0.375 0.313 36 22 22 0.5 0.313 14 1 1.75 9 0.313 14 3.5 9 14 

T3 24 15.64 19 0.375 - 6 33 1.375 1.75 0.375 0.313 36 30 32 0.75 0.313 19.5 1 2 13 0.313 15 4 9 20 

T4 24 18.64 22 0.375 - 6 38 1.5 2 0.375 0.313 40 30 32 0.75 0.375 19.5 1.25 1.875 12.5 0.375 19 4 9 20 

T5 24 18.64 22 0.4375 - 6 38 1.625 2 0.438 0.375 40 30 32 0.75 0.375 19.5 1.25 1.875 12.5 0.375 21 4 9 20 

T6 24 18.64 22 0.375 - 6 36 1.5 1.75 0.375 0.313 36 30 30 0.5 0.438 15 1.25 1.75 12.5 0.438 18 4 9 20 

T21 Lum 39 8.54 14 0.375 37.5 6 26 1.625 1.5 0.375 0.313 40 22 22 0.5 0.313 JO 0.75 1.75 9.5 0.313 12 3.5 9 14 

T22 Lum 39 10.54 16 0.375 37.5 6 30 1.75 1.75 0.375 0.313 40 22 22 0.5 0.313 11 1 1.75 9 0.313 13 3.5 9 14 

T23 Lum 39 13.54 19 0.375 37.5 6 33 1.625 1.75 0.375 0.313 40 30 32 0.75 0.313 13 1 2 13 0.313 14 4 9 20 

T24 Lum 39 16.54 22 0.375 37.5 6 38 1.625 2 0.375 0.313 40 30 32 0.75 0.375 15 1.25 1.875 12.5 0.375 17 4 9 20 

L UMINAIRE AND LUMINAIRE CONNECTION 
LA(ftJ LBiftJ L C(inJ LD(inJ LE LFrftJ LG(1'nJ LH(inJ L J(inJ LK(inJ LU deg! UG(ftJ 

40 JO I 3 0.125 0.5 B I 0.5 0.75 0.25 I 0.25 0 37.5 

NOTE Sc 

1. Work this Index with Index No. 17745. 

2. Standard Mast Arm 11£ 11 Assemblies are designed to Loading Trees as indicated in Plans Preparation Manual. 

3. Design Speed = 130 mph with Signal Backplates or 150 mph without Signal Backplates 
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POLE SELECTION TABLE - SINGLE ARM - WITH & WITHOUT LUMINAIRE 

Arm Type Fl F3 F5 F6 F7 

Pote Type Wl & W21 Lum W2 & W22 Lum W3 & W23 Lum W4 & W24 Lum W6 

POLE SELECTION TABLE - DOUBLE ARM - WITHOUT LUMINAIRE 

Arm Type Fl - Fl F3 - Fl F5 - F2 F6 - F2 F4 - F4 F5 - F4 F6 - F4 F5 - F5 F6 - F5 F6 - F6 

Pole Type Wl W2 W3 W4 W3 W4 W4 W4 W4 W5 

Arm 1 is !is ted first 

ARM DESIGN TABLE - ALL CASES 

ARM TYPE ARM LENGTH 
MAST ARM ARM EXTENSION ARM CONNECTION & WELDS 

F A(f!J FB(inJ FC(inJ FO(inJ FErftJ FF(inJ FG(inJ FH(inJ HTUnJ F J/SJ(inJ FK/SK(inJ FM/SM(inJ FQ/SQ(inl 

Fl 36 1-0 11 36 5.96 11 0.1793 - - - - 20 20 2 0.125 0.25 
F2 36 1-0 11 36 5.96 11 0.1793 - - - - 29 29 2.25 0.125 0.25 

F3 45·-o·· 36.3 5.92 11 0.1793 11.7 10.36 12 0.25 20 20 2 0.188 0.313 

F4 46'-0" 36.3 5.92 11 0.1793 11. 7 J0.36 12 0.25 29 29 2.25 0.188 0.313 

F5 60'-0" 36 5.96 11 0.1793 26.0 J0.36 14 0.313 29 29 2.25 0.25 0.375 

F6 70'-6" 39.4 5.49 11 0.1793 33.1 J0.37 15 0.313 29 29 2.25 0.25 0.438 

F7 78'-0" 40 7.44 13 0.1793 40.0 12.4 18 0.313 30 30 2.25 0.25 0.313 

POLE, CONNECTION AND SHAFT DESIGN TABLE - SINGLE & DOUBLE ARM 

UPRIGHT BASE CONNECTION CONNECTION PLATE DATA DRILLED SHAFT DATA 
POLE TYPE UAiftJ UCUnJ UD(inJ U£(inJ UGiftJ No. BA BB BC BO BE BF HT FJ/SJ FL/SL FN/SN FO/SO FP/SP FR/SR FS/SS FT/ST OA DB 

Bolts (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (in) (f tJ (f tJ RA RB 

Wl 24.0 9.64 13 0.375 - 6 25 1.25 1.5 0.375 0.313 36 20 20 0.5 0.313 13 0.75 1.75 8.5 0.313 12 3.5 9 14 

W2 24.0 11.64 15 0.375 - 6 27 1.25 1.5 0.375 0.313 36 20 20 0.5 0.313 14 0.75 1.75 8.5 0.313 14 3.5 9 14 

W3 24.0 14.64 18 0.375 - 6 32 1.25 1.75 0.375 0.313 36 29 29 0.5 0.313 17.5 1 1.875 12.5 0.313 15 4 9 20 

W4 24.0 17.64 21 0.375 - 6 35 1.375 1.75 0.313 0.25 36 29 29 0.5 0.313 17.5 1 1.75 12.5 0.313 19 4 9 20 

W5 24.0 17.64 21 0.375 - 6 35 1.375 1.75 0.375 0.313 36 29 29 0.5 0.313 17.5 1 1.75 12.5 0.313 20 4 9 20 

W6 24.0 17.64 21 0.375 - 6 35 1.375 1.75 0.375 0.313 36 30 30 0.5 0.375 14 1.25 1.75 12.5 0.375 18 4 9 20 

W21 Lum 39.0 7.54 13 0.375 37.5 6 25 1.375 1.5 0.375 0.313 36 20 20 0.5 0.313 9 0.75 1.75 8.5 0.313 JO 3.5 9 14 

W22 Lum 39.0 9.54 15 0.375 37.5 6 27 1.375 1.5 0.375 0.313 36 20 20 0.5 0.313 JO 0.75 1.75 8.5 0.313 13 3.5 9 14 

W23 Lum 39.0 12.54 18 0.375 37.5 6 32 1.375 1.75 0.375 0.313 36 29 29 0.5 0.313 11.5 1 1.875 12.5 0.313 14 4 9 20 

W24 Lum 39.0 15.54 21 0.375 37.5 6 35 1.375 1.75 0.375 0.313 36 29 29 0.5 0.313 13 1 1.875 12.5 0.313 13 4 9 20 

L UMINAIRE AND LUMINAIRE CONNECTION 
LA!ftJ LBiftJ LC(inJ LD(inJ LE LFiftJ L G(inJ LH(inJ LJ(inJ LK(inJ LU deg! UG!ftJ 

40 10 I 3 0.125 0.5 B I 0.5 0.75 0.187 I 0.187 0 37.5 

NOTES' 

1. Work this Index with Index No. 17745. 

2. Standard Most Arm "F" Assemblies ore designed to Loading Trees as indicated in Plans Preparation Manual. 

3. Design Speed = 110 mph with Signal Backplates 
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Vented Mast Arm Cap 
with (3) Stainless 
Steel Set Screws 

MAST ARM ASSEMBLIES GENERAL NOTES 

lJ Signal Structure Materials shall be as fo!fo ws: 

Mast Arm 

'FA'+ 'FE' - S !ice 
'SA'+ 1SE 1 

- Splice 

'FA' 
'SA' 

Mast Arm Splice (if necessary) 
See Sheet 3 of 5 (single arm) 
or Sheet 4 of 5 (double arm) 

MAIN STREET 
0 
0 
0 

Aluminum Identification Tag Not to Exceed 2" x 4" Secure to 
Pole by 0.125" Stainless Steel rivets or screws. Fabricators to 
provide details for approval. Identification Tag Located on inside 
of Pole visible from handho!e, or on outside of pole inside terminal 
compartment. Tag to be stamped with the following information 

Standard Desi9n 
Financial Project ID 
Pole Type 
Arm Type 
Manufacturer's Nome 
Certification No. 

Soeciaf Desian 
Financial Project ID 
Pole Bose Diameter (in.J 
Pole Woll Thickness (in.J 
Arm Diameter at Pole (in.) 
Arm Wall Thickness (in.) 
Manufacturer's Nome 

'SE' 

Pole Connection See 
Sheet 3 of 5 (single arm) 
or Sheet 4 of 5 (double arm) 

0.14 in/ft Taper, Typ. 

Mast Arm 
Extension 

Provide f/2 11dia. Weep 
Hole located at bottom 
of Arm, 1 1-0 11 from Arm 
Bose Plate. 

Top of 
Finished 
Grode 

Pole 

Poles & Mast Arms 

Steel Plates 
Weld Metal 

-) 

-) 

ASTM AlOll Grade 50, 55, 60 or 65 (fess than f/4") or 
ASTM A572 Grade 50, 55, 60 or 65 ( f/4" and over) or 
ASTM A595 Grade A (55 ksiyield) or Grade B (60 ksiyieldJ 
ASTM A36 

9) Sign Panels and Signals attached to the Most Arm shall be centered in elevation 
on the arm. Sign Panels shall be aluminum. Wire access holes shall not exceed 
1 f/2" in diameter. 

10) Most Arms and Poles shall be tapered with the diameter changing at a rate of 
0.14 inch per foot. 

-) 

Bolts (except Anchor Bolts) -> 
Anchor Bolts -> 
Nuts for Anchor Bolts 
Washers for Anchor Bolts 
Handhole Frame 
Hondhole Cover 
Cops 

-) 

-) 

-> 
-) 

-> 

E70XX 
ASTM A325 Type 1 
ASTM F1554 Grade 55 ksi 
ASTM A563 Grode A Heavy Hex 
ASTM F436 Type 1 
ASTM A709 Grode 36 ksi or ASTM A36 
ASTM AlOll Grade 50, 55, 60 or 65 ksi 
ASTM AlOll Grade 50, 55, 60 or 65 ksior 
ASTM 8209 

11) The Pole shall be installed vertically. Camber shall be accounted for in the 
Most Arm connection as detailed. 

12) If a Mast Arm damping device is required by the Engineer, it shall be installed 
within eight feet of the Most Arm tip. 

13) Design according to FOOT Structures Manual (current edition). Alternate Designs 
for Special Mast Arm Assemblies ore not allowed. 

Base Plate 
Connection 
and Hondho!e, 
See Sheet 2 of 5 

Drilled Shaft 

~ 

Q 
,2 ,. 
~ 

§-
f-_ 

'=' 
' .s 
'i' 
~ 

a Top 

Face of Arm Base Plate 
at !£ Arm 

!£ Pole 

Pole Cap (See 

rt_ Mast Arm 

~ 
" " ;i 

of 
Grout Pod 

:t :t NOT£: Contractor shall verify 
this Dimension prior to 
fabrication of Pole. 

Nut Covers -> 
Stainless Steel Screws - > 

ASTM 826 1319-F! 
AJSJ Type 316 ELEVATION VIEW 

Threaded Bors/Studs - ) ASTM A36 or ASTM A307 

2J Reinforcing Steel shall be ASTM A615 Grode 60 ksi. 

3) Concrete shall be Closs IV (Drilled Shaft) with a minimum 28-day compressive 
strength of 4,000 psi for all environmental classifications. 

4J Grout shall have a minimum 28-doy compressive strength of 5,000 psi and shat/meet 
the requirements of Section 934. 

5) All welding shall conform to American Welding Society Structural Welding Code (Steel) 
ANSI/AWS 01.1 (current edition). 

6) All steel Items shall be galvanized as follows: 
Al/Nuts, Bolts, Washers and -> F2329-05 
Threaded Bors/Studs 
Al/other steel items -) ASTM A123 
(including Pole & Most Arm) 

7) Locate handhole 180° from arm on single arm poles or 180"' from first arm of 
double arm poles or see special instructions on Most Arm Tabulation Sheet. 

BJ Except for Anchor Bolts, a!! bolt hole diameters shof! be equal to the bolt diameter 
plus YJ6 ",prior to galvanizing. Hole diameters for Anchor Bolts shall not exceed 
the bolt diameter plus f/2" 

14) Provide "J"-Hook at top of pole for signal cable support. 

15) First and Second Arm Comber Angle = 2° 
(Single Arm Shown, Double Arm Similar) 
(Lum/noire Arm Not Shown) 

16) Details for the Ground Rod, Signal and Sign Locations, Signal Head 
attachment, Sign Attachment, Pedestrian Head Attachment, and 
Foundation Conduit are not shown for clarity. 

17) Monufoctuers seeking approval of a steel most arm assembly for inclusion on the 
Qualified Products List must submit a QPL Product Evaluation Application along 
with design documentation and drawings showing the product meets all specified 
requirements of this Index and Index 17743. 

18) If a grout pad is not installed, vertically place a wire cloth screen between the 
baseplate and the top of the foundation, wrap horizontally around the baseplate 
with a 3 11 min. fop. The wire cloth shall be galvanized steel standard grade plain 
weave 2x2 mesh 0. 063 11 dia. wire. The screen shall be attached to the baseplate 
with stainless steel self-tapping 1/; 11 screws with stainless steel washers spaced 
at 9" centers. 
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('OB'-'BA'!/2 

11 go. Terminal Compartment 
cover. Bolt to frame with 
4-1/4 11 stainless steel 
screws. 

Center of Handho!e 
See Handho!e Details 

'OB' 
1BA 1 ('OB'-'BA'J/2 

7 11 Min. - 80" Mox. 

Center of 
Drilled Sha ft 

f/4 11 thick Terminal Compartment frame 
(Height 2'-0 11 Min. - 2'-6 11 Max.J 
Align bottom of terminal comportment 
1 11 min. below bottom of handhole frame. 

'RB' #'RA' Bars 
Equally Spaced 

'OB' 

#5 Tie Bars 
@J'-611 

FOUNDATION PLAN 
Note: 6 11 min. cover on Shaft Reinforcement 

Drilled Shaft 

Double Nuts (Typ) 

<[ Mast Arm 1, 
iJ Anchor Bolt 
I and Hondho!e 

BASE PLATE AND ANCHORAGE ELEVATION 
Center of Drilled Shaft, 
Base Plate, and Pole 

(Reinforcement Not Shown) 

[ Drilled Shaft 

"' 

#5 Tie Bors 
6 sp.@ 4 11 

j 

--

#5 Tie Bors 
Ii) J'-6" 

in 1 

I 

' 

I 

' 

I 

' 

I 

' 

'RB' #'RA' I 
Bars ' 

E quol!y / ~ Spaced / 

' 

I 

' 

~ LI 

SECTION A-A 

"" c::i 

NOTE: See Index No. 17743 and 
the plans for actual quantity 
of bolts. 

Center of Drilled Shaft, 
Base Plate, and Pole 

'BC' Anchor Bolts 
Equally Spaced --~ 

SECTION C-C 
Alternate Detail 

(8 Anchor Bolts) 

°' Edge 
Base 

<[ Most Arm 1, 
Anchor Bolt 
and Handho/e 

'BA' 

of 
Plate 

Edge of 
Base Plate 

SECTION C-C 
(6 Anchor Bolts) 

1;4 11 Dia. Stainless Steel 
Hex Head Screws, Typ. 

Tock Welded 
Cover Clip, Typ. 

nW' 
I'// 

Full Penetration 
Weld 

11 Gage 
Hondhole Cover 

Note: 
Hondhole Cover may be 
omitted when Terminal 
Comportment is provided. 

J[6 
11 Hole, T yp. 

HANDHOLE FRAME HANDHOLE COVER 
(w/T erminol Compartment Omitted) 

Pole Wall 

Handhole Frame -

*Terminal Compartment is 
optional. See Most Arm 
Tabulation for locations. 

Tack Welded Cover Clip Typ. 

Partial Penetration Weld 

1;4 11 Stainless Steel 
Hex Head Screws, Typ. 

Partial Penetration Weld 

-l+--114 11 Terminal Compartment 
Frame * 

1;4" Stainless Steel 
Hex Head Screws, Typ. 

11 gage Terminal Compartment Cover 

--11"1-
SEC TIDN E-E 

11 Gage Handhole Cover (optional) 

(thru Handhole & T ermine! Compartment) 

([_ 'BC' Dia. Anchor 
Bolt Threaded 
8 11 min. top 
and bottom 

'BO' 

Double Nuts, Top Nut may 
be !/zheight 'Jam' Nut. 
Provide individual Nut Cover 
(not shown) for each bolt. 

1;4 11 Plate Wosher 

2x 1BC 12x 18C 1 
14" Dia. Weep Hole One per Pote 
placed between Bolts or %" ({! 
a/I-cotton sash cord wick attached 
to interior of pole, extended beyond 
grout pod, and installed prior to grouting. 

lil~------ ~1 
~.------}--2"-r\-~t:-"'~c:======l====* 
x en 
~ ~---"--~~~-+t--'~--"'~cc---" 

Drilled Shaft -----r-

SECTION D-D 

'BE' 
---leveling Nut 

---- Grout Pod 

TYPICAL FOUNDATION AND BASE PLATE DETAILS 
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([_ 
1FP 1 Dia. Connection 

If Mast Arm 

1FB', 'FF', 1UC 1 
- Tip Diameters 

1FC 1
, 

1FG', 'UD' - Bose Diameters 
measured flat to flat. 

Center of Arm 
or Pole 

Inside Radius 
meas. center 
to flat. 

The 'Slip Joint' splice shall be a tight fit 
with no change in the Mast Arm slope 
due to the splice. 

'FA' 

74 11 Dia. Threaded Bar/Stud\ I 
. . ~ Splice = 2'-0 11 

with Self L ock1ng Nut , "' (nominal) 

!£ Mast Arm \ ' " l 

1-qt~-~-t 
Typ. (see Note) Wal! Thickness 

'FD', 'FH', 'UE' 
0. 6 x Wall Thickness 'FE' 

See Detail 1J 1 'FN' 

SECTION F-F 

Typ. 

Break Radius Typical 
Min. Break Radius 

0.25 x (Inside 
Radius) 

SECTION H-H 

Face of Arm Base Plate 
~--at If Arm 

---+--''F_A'-'-''+-'-'F"E_'-_S'"p"-l"ic'-'e'-------1--''F-'Oc'.._' -~ t£ of Pole 

'FN' 
I[ 1FP 1 Dia. Connection Bolt-----

'FT 
-!!' 

"' 12 f 
+~ 

'FL' 

~ -Q 
~ E 
~(] t£ Mast Arm-\ 

L _____ ~ ..l 1 __ 
- l 

([_ Pole Connection Plate 

c_ ' ~LL: - i 

Center of Most Arm and 
2f/Z" Dia. Wiring Hole 

]" 

NOTC 

'F J' 

]" 

Arm Splice De tail 

Longitudinal seam welds within six inches of 
circumferential welds shall be complete penetration 
welds. Longitudinal seam welds at telescopic field 
splices shall be complete penetration welds 
for the splice length plus six inches. 
For tubes greater than 70 11 in circumference, 
two longitudinal seam welds are allowed. 

Edge 

Equal to 
Mast Arm 
Woll Thickness 

(f/4" min.J • 1 r-
of Mast Arm 

Six 1FP' dio. Connection Bolts 
(may vary for Special Design) Arm Base Pl:o~te::---:='s;:f',!-----j;;>{:::±:;t::Z 

Typ. Top and 
Bottom Plates 

Equal to 
Most Arm 

'FT' 
'FK' 'FR' 

DETAIL 'I' 

'FM' 
Edge of Top Plate 

Connection Plate 

[ 
1FP' Dia. Connection Bolt 

Bottom Conn. Plate 
(Top Conn. Plate similar) 

Edge 
---- Side Conn. Plate 

'-IL Pole 
'FQ' Provide Ultrasonic Testing 

for Lameliar Tearing 

ELEVATION SECTION G-G 

(Single Arm Connection) 

NOTE.-
I. Details shown on this sheet are for 12 sided pole sections. However, sections with more than 12 sides 

and round sections are permitted provided outside diameter and wolf thickness ore not reduced. 

2. Mast Arm and Connection Plates shall be match marked to ensure proper assembly. 

in Connection Plate B: .s 
'-c E when 'FR' exceeds 1" 
"JJ_ __ \, 

(£ 'FP 1 Dia. Connection Bolt 
Arm Base Plate 

'FK' 'FR' Pole Connection Plate 

DETAIL 'J' 

TYPICAL SINGLE ARM CONNECTION DETAILS 
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:t: Adjust width of top and bottom 
Connection Plates to maintain 
minimum clearance shown 

(£ First 

Mast Arm~-

\_ 1:--

'SL 1 Plates (Typ.J 

See Detail 'P 1 211 

""'" 

2f/2 11 Dia. Wiring Hole 
Offset to ovoid Side 
Connection Plates (Typ.J 

1 11 min. Typ. 

Center of Pole 

Typ. 

2f/2 11 Dia. Wiring Hole 

(£ Connection 
Bolt 'SP' 

SL 
Typ Ir-

Wail Thickness 
'SD', 'SH' 

L Weld tTyp J 

NOTE: 1UF 1 measured counter 0
0 017 +----' 

clockwise from First Arm 177s ~(£ 

See Deta1!
1

0
1 e ~Full Penetration 

-~ 
Second ~I~ 

SECTION K-K 

Six 1SP 1 Dia. Connection Bolts 
(may vary for Special Design) 

' ' ----- +-- =;=: 

F""~~-'"'-> -

Center of Second 
Mast Arm 

Mast Arm 

Pole 

'SJ' 

DETAIL 'P' 

(£ Pole 

Center of First 
Mast Arm 

'SB', 'SF' - Ti Diameters 
1SC 1

, 'SG' - Bose Diameters 
measured flat to flat 

Center of Arm 

The 'Slip Joint' splice shall be a tight fit 
with no change in the Mast Arm slope 
due to the splice. 

}'4 11 Dia. Threaded Bar/Stud 
with Self Locking Nut -----h 

'SA' 

Splice = 2'-0" 

(nomina!J 

[ Mast Arm 
I I 

~ -1-
Inside Radius 
meas. center 
lo flat 

~-------< Typ. (see Note) 

0.6 x Wall Thickness 

~ ~ ~ ~ {-~-~-~-~~-~-= 
"1 _-_-_-_-_-_-_-_'S_~_· __ -_= 

Break Radius Typical 
Min. Break Radius 

Radius) 

SECTION M-M 

NOT£: Longitudinal seam welds within six inches of 
circumferential welds shall be complete penetration 
welds. Longitudinal seam welds at telescopic field 
splices shall be complete penetration welds for 
the splice length plus six inches. 

Equal to 
Mast Arm 

Arm Splice Detail 

For tubes greater than 70 11 in circumference, 
two longitudinal seam welds are allowed. 

Woll Thickness. r 
<%" min.J \ 

~--r,___~ 

'SO' 

'" iii• 
" '" '" '" '" :ii• ., 
" '" '" '" iii• '" 

Face of Arm Base 
Plate at (£ Arm 

'SA 1+ 'SE'-Splice 

[ 'SP' Dia. Connection Bolt 

[ Second 
/Mast Arm 

L __J 

See Detail 'N' 

Pole Connection Plate ---r---, 

[ 'SP' Dia. Connection Bolt 

Bottom Conn. Plate 
(Top Conn. Plate 

Provide Ultrasonic Testing 
for Lomellar Tearing in 
Connection Plate when 'SR' 
exceeds l 11 

Side Conn. Plate 

Edge of Top Plate 

'SM' 

Equal to Mast Arm 
Woll Thickness 

.s 
E 

Base Plate 

~ Typ. Top and 
'SR' 'SK' 'ST' V ~ Bottom Plates 

DETAIL 'N' 

'ST' 

(£ 'SP' Dia. Connection Bolt 

Pole Connection Plate 

ELEVATION SECTION L-L (f/,1 11 min.) 

(Double Arm Connection) 

NOTE' 
1. Details shown on this sheet are for 12 sided pole sections. However, sections with more than 12 sides 

and round sections are permitted provided outside diameter and wall thickness are not reduced. 

2. Most Arm and Connection Plates shall be match marked to ensure proper assembly. 

Arm Bose Plate 
Edge of Mast Arm 

'SQ' 

DETAIL 'O' 

TYPICAL DOUBLE ARM CONNECTION DETAILS 
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1L8 11 (}5'-0 11 max.J 

1LB 1/2 ![_ Luminaire 
Connection 

'LH' Luminaire 
Base Plate Thickness 

Tack Welded -~ E 
Cover Clip, Typ. - -

1\ 

%" $ Bolt 

Flot Wosher 

Pole Cop Plate 
7f6 11 thick 

Lum/noire . J 
Wall Thickness 

S I~. 
Luminaire Arm 1LD 1 

1LC 1 Luminaire Bose Diameter 0.14 
in/ft Toper to 2%" G.D. 

Slope 'LE' 
~1 

Rise/Run 1-
1 

~Typ. for 0 >~ 60° 

I 

[ 

0 ~ ~~rtia! Penetration 
?)6 " Weld Typ. for $ < 60° 

MC 10x33.6 ~ / Center of Pole 

Ci Mast Arm and~ ,--__,--;)~)~~-------. 

Y4" Dia. Stainless Steel r 
Hex Head Screws, Ty'p\(!~\ 

4)/;," 00 x v,· ' \p., 
Wall Thk. Std. Pipe 
Hondhole Frame 

Pipe Handhale Frame 
See Luminoire Connection ) 
Elevation for Details, 6" min~ 
Pole Dia. at Luminoire Connection 

<j_ Round Luminaire " .s 8 
Shaft 0.14 in/ft E E 11 Gage Pipe 

_s- Handho/e Cover 
I " ? 

Taper 'LD' Woll lo Ci 
Upright Pipe <Po!eJ Thickness C\J 

Pipe Hondhole, see Details for dimensions---
See Sheet No. 2 of 5 for Base Handhole Details. 

I 

[ 'LG' Bolts Typ. j ~1 

[ Lum/noire Arm 

[Most Arm J [ Most Arm 
Handhole --1--+-+~ 

See Deto1!s1Ehl \ l 
0

~1 
II II 
II II 

Top of 
Grout Pod 

LUMINAIRE ELEVATION 

i: 
'LH' Luminoire Bose Plate Thickness 8 

SECTION A-A 

Y2" (JQ" (Pole Dia. r ' I [ 
1 Y2" (6 11 (Pole Dia. (= 10 11

) Ir I . ~ 
Pole 

L----- [ First Mast Arm 
' 

[ Second Most Arm 

[ Round Luminoire Shaft 
0.14 in/ft Toper 

1LD 1 Woll Thickness 

[ Luminaire Connection 

[ 'LG' Bolts Typ. 

MC 10x33.6 

-"'~'-'~~.--~ 

Ii I 

I 

I 

I 

L UMINAIRE ORIENT A TION 
LUMINAIRE CONNECTION ELEVATION 

NOTE: The Pole shown on this sheet is a 12 sided 
section. However, sections with more than 
12 sides and round sections ore permitted provided 
outside diameter and wall thickness ore not reduced 

1. Luminoire type and Luminaire to Arm Connection Details can be found elsewhere. 

2. Align Luminoire Arm with single Most Arm or first Arm of Double Most Arm 
unless indicated otherwise in plans. 

' 

?:!' ?fs Hole, Typ 

Pipe Handhole Cover TOP VIEW !/4" x 2 11 Lifting Bar 
with 7f6" (/J hole and 

Ya 11 Nut tock welded 
to underside of bar 

Pipe h ltJ" ,.-- Pole Woll 
Hondho/e-...... 
Frame Partial Penetration Weld 

L_ Y4" Stainless Steel 
~J Hex Head Screws, Typ. 

Tack Welded 
Cover Clip 
Typ. 

SECTION E-E 
rthru Pipe Handho!eJ 

11 Gage 
Pipe Hondho!e Cover 

Pole 

[ 'LG' Bolts 

MC 

2Y;: 11 (/J Conn. Plate 
Wiring Hole 

SECTION 

NOTE: The Fabricator may substitute a Y2" thick bent 
plate with the same flange width, height, and 
length as the MC 10x33.6 Channelsection. 

]" 

Min. 

7{
6 

II 

POLE TOP CUT-AWAY 
(Option 'o'J 

1J 1 Hook for wiring, 
Y2" (/J commercial grade 
hot rolled bar welded to 
inside of pole. 

Cast Aluminum Pole top 
cop % " min. thick 
held in place with 3 
stainless steel screws 

POLE TOP CUT-AWAY 
1C' Hook for wiring and 
lifting, Y;: 11 (/J commercial 
grade hot rolled bar 
welded to inside of pole. 

(Option 1b 1
) 

POLE TOP DETAILS 

NOTE" 
Any combination of the above two options may be used, 
provided both lifting and wiring is accommodated. 

TYPICAL LUMINAIRE ARM AND CONNECTION DETAILS 
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Cotenory Wire 

Messenger Wire 

0 
0 
0 

Adjustable Hanger 
Assembly 

Free-Swinging, Internally 
Iffuminoted Street Sign 

OPTION 1 
(For Span Wire Assembly) 

Catenary W1f-e 

Messenger Wire 

0 
0 
0 

Collar Brackets and 
Contifever Arm or Truss 
Assembly 

Free-Swinging, Internally / 
Ifluminated Street Sign _____/ 

OPTION 2 
(For Span Wire Assembly) 

Prestressed Concrete 
or Steef Strain Pote. 

Prestressed Concrete 
or Steer Strain Pole. 

Coffar Brackets and 
Cantilever Arm or Truss 
Assembly 

Mono tube or Most Arm 

Free-Swinging, Internoffy 
If!uminoted Street Sign 

OPTION 3 

Pote 

(For Mast Arm Assembly and Monotube Signal Structure) 

NOT£S1 

1. Free-swinging, interno!!y-ifluminoted street signs shot! be installed on signor structures 
onfy at one of the optional locations shown on this drawing, unless a special design is 
completed for the support structure. 

2. Free-swinging, internalfy-illuminated street signs shall meet the requirements of Section 
699 of the Standard Specifications for Road and Bridge Construction. 

3. Pole attachments and cantilever arm (or truss) assemblies may be accepted by Contractor 
certification provided the signs being supported meet the weight and area limitations 
included in Section 699 for 11Acceptance by Certification". 

4. Pole attachments and cantilever arm (or truss) assemblies supporting signs not meeting 
the weight or area limitations included in Section 699 for "Acceptance by Certification" 
require the submit to! of structural calculations and Shop Drawings that hove been 
prepared by and sealed by the Specialty Engineer. 
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# PART PART DESCRIPTION QUANTITY 

Part 2 --" Part 8 See Detail Port 2 I Damper Tube 6" ID, 3'-6" long before fabrication, t=D.125 11
, 

I ASTM A513, Type J 

'f.rn4ln1G;ir:~---on11& Tap »i" - 20 
2 Tube Cap Cop Assembly, Y4 11 Steel plate , ASTM A36 I 

3 Internal Weight 4"(/J, 15 lb. cylindrical, steel weight, ASTM A36. I 

Part 10 

Sign or Signal 
Structure--~ 

~-ll--J---)-< T yp. 
1[, 

~~-~Typ. 

Port 11 

~ 
------~ 

45° 

SIDE VIEW 
DAMPING DEVICE 

7 
" 

Port 4 
(See Note JJ --~ 

Part 6--~-

See Detail 
Part 3--~ 

See Note 6 

SECTION A-A 

~~--< Typ. (}7 Places) 

See Note 3 
Point 

VIEW B-B 

i1y,,4" 11 1:y,2,, 

TEMPLATE FOR SCRIBING AND 
TAPER FOR PART 1 

CUTTING 

TOP VIEW 

SIDE VIEW 

PART 3 
INTERNAL WEIGHT 

4" l/J 

(3 Places @ 120 Deg.) 

Part 1 

See Detail Part 10 

~-- 7f6 
11 (jJ Holes for 

Yz" ~ U bolts 
(8 places) (See Note 2J 

Part 9 

NOTES' 

4 

5 

6 

7 

8 

9 

JO 

11 

Damper Spring 

Hex Nut 

Eye Bolt 

Eye Bolt 

Cap Screw 

U Bolt 

1/ 4" Plate 

1/ 4 11 Plate 

Century Spring (Spring Stock #147) 
Stiffness= 0.69 lb/in, length = s.os", oo~ 1.062 11 

f/4" - 20 steel hex nut (zinc plated) 

1/4"x2 11 Steel Eye Bolt (zinc plated) 

Y4"x8 11 Steel Eye Bolt (zinc plated) 

#8 2 1-8"x3 11xf4 11 Stainless Steel Machine Screws 
(Fiat Head Ph1ll1ps! 

Yz" ~ ASTM, A307 with washers and 4 self 
locking nuts (Size to fit Mast Arm) 

J'-O"xll", ASTM A36 

J'-O"x4!/s" ASTM A36 (Weld to Port 1 and Port 10) 

1. Port 4 (Damper Spring) is shown schematically and not to scale. 
2. Choose the appropriate diameter U-bo!t (Part 9) based on the structure's pipe arm diameter. 

I 

I 

J 

J 

4 

2 

J 

2 

3. To scribe tube for toper, wrap template around tube such that points ore 2'-9%" from top of tube. 
4. Verify a!! clearances, tolerances and dimensions before fabrication. 
5. After welding, hot dip galvanize a!!stee!items except screws, bolts, and nuts noted to be stainless 

steel or zinc plated, and the spring (Part 4J. Galvanize bolts, nuts and washers in accordance with 
ASTM A153. Galvanize all other items in accordance with ASTM A123. 

6. Insta!!spring with 2 11 separation from bottom of pipe to weight at rest. 

11 11 Drill & Tap !;4 11 
- 20 

Centered 

' 

Ori!! and Top !;4 11 
- 20 

Centered 
t=•=•-.+-----+ 
I 

TOP VIEW 

t = . = . -.+-----+!----1--.. 

FRONT VIEW 

PART 10 
BACKING PLATE 

f/4" If. (Typ.! SIDE VIEW 

PART 2 
TUBE CAP 

2008 FOOT Design Standards 
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Adaptor, past top center 
mount, 2 ports 108 

4" steel pedestal 

Grade 

FIGURE C 

Pedestrian signal 
assembly 

Tap bolt for 

Bushing 

grounding~ 

~1;1 

4 11 steel pedestal 

Anchor 
bolts 

20_j 
grounding 
electrode 

•· 1 ·: I I 1 ·.; · 
_'QllJl·.q. ·\1 I I·: : 
__, .. : 11 I ·:ci ~· 

18" 

FIGURE A 

1 11 (rigid ga!v.) 
conduit 

%" x 20" 
grounding 
electrode 

Threaded hub with 
stainless steel bands 
(see note no. JJ 

Pedestrian signal 
assemblies, two 
way adjustable 

lf/2 11 arm assembly 

Metal strain pole 
Wood pole 

FIGURED 

Pres tressed 
concrete strain 

pole 

FIGURE E 

18" 

Ground wire 

4 11 Steel Pedestal 

Transformer 
base 

Pedestrian signal assembly, 
two-way adjustable 

: . ~ r : . 

Concrete 
pedestal 

FIGURE 8 

Notes: 

____ Pedestrian signal 

assembly 

1. As an option, the contractor will be allowed to 
install pedestrian signals on concrete poles and 
pedestals with the use of lead anchors (two bolts 
some size per hub) in lieu of the stranded steel 
bands. 

2. Holes drilled or punched in meta! poles or pedestals 
shall be thoroughly reamed, cleaned of all burrs 
and covered with two (2) coats of zinc rich paint as 
specified in the standard specifications for road 
and bridge, construction. Grommets or bushings 
shall be installed in holes. 

3. Meet of! grounding requirements of Section 620 of 
the Standard Specifications. 
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TWISTED PAIR AND LOOP LEAD-IN 
INSTALLATION WITH CURB & GUTTER 

ALTERNATIVE 1 
Drill A Hole Through The Curb At The Point Which The Required Saw-Cut 
Depth Is Obtained Just Prior To Cutting The Top Inside Edge Of The Curb. 
Slide A Section Of Flexible Conduit At Least 6 11 Into The Hole From The 

Back Side Of The Curb But Not Within 2 11 Of The Top Of The Hole. The 

Conduit Shall Fit Snug Within The Drilled Hole. Fill The Top Of The Hole 

With Loop Sealant To The Level Of The Curb Surface. A Nonmetallic 

Material Should Be Used To Prevent Excessive Loop Seo/ant From 
Entering The Flexible Conduit. 

PVC Coated 
Flexible 

Q Conduit 

"' 

To Pull Bo 

Or Cabinet 

ALTERNATIVE 2 

Twisted Pair Or Loop 
Lead-In Jn Sow-Cut 

Ori/IA Hole Y;: 11 To 1" Larger In Diameter Than The Rigid Conduit To Be 

Used Through The Roadway Asphalt (Or Concrete) Surface And Base At An 

Appropriate Angle To Intercept The Trench Or Pu!/ Box Hole. Place A 

Predetermined Length Of Rigid Conduit In The Hole And Drive The Conduit 

Into The Trench Or Hole. Install A Molded Bushing (Nonmetallic) On The 

Roadway End Of The Rigid, Conduit. The Top Of The Rigid Conduit Sha!/ 

Be Approximately 2 11 Below The Roadway Surface. Fi!! The Hole With 

Loop Sealant To The Leve! Of The Roadway Surface. A Nonmetallic 

Material Should Be Used To Prevent Excessive Loop Sealant From 

Entering The Rigid Conduit. 

Note 

PVC Coated 
Flexible 
Conduit 

I 

I 

I II 
I II 
I II 
I lll 
Ljl 

11 
~ 
~-

Twisted Pair Or Loop 
Lead-Jn In Sow-Cut\ 

Connector 

See Genera! 
Note #8 

Rigid Conduit 

Other alternatives may be approved by the State Traffic Operations Engineer. 

TWISTED PAIR AND LOOP LEAD-IN 
INSTALLATION WITHOUT CURB & GUTTER 

Cut A Slot In The Edge Of The Roadway Of Sufficient Size And Depth To 

Snugly Place The End Of The Flexible Conduit. The End Of The Conduit 

Sha!! Be At Least 6 11 Into The Roadway And approximately 2 11 Below The Top 

Of The Roadway Surface. The Departure Angle Of The Conduit From The 

Roadway Sha!!Be 30° Ta 45°. 

Q 

"' 

To Pu!!box 
Or Cabinet 

Note 

PVC Coated 

Flexible Conduit 

See Genera! 
Note #8 

Twisted Pair Or 
Loop Lead-Jn 

Saw Cut 

Other alternatives may be approved by the State Traffic Operations Engineer. 

GENERAL NOTES 

1. If the loop lead-in is 75 1 or less from the edge of the loop detector to 

controller cabinet, continue the twisted pair to the cabinet. If the loop 

lead-in is greater than 75' continue the twisted pair to the specified 

pullbox, splice to shielded lead-in wire and continue to the controller 

cabinet. 

2. The width of all saw cuts shall be sufficient to allow unforced 

pfacement of loop wires or lead-in cables into the sow cut. The 

depth of a!! saw cuts, except across expansion joints, sho!! be 3 11 

standard with a maximum of 4 11 

3. On resurfacing or new roadway construction projects, the loop 

wires and lead-in cables may be installed in the asphalt structural 

course prior to the placement of the final asphaft wearing course. 

The loop wires and lead-in cables shall be placed in a saw cut in the 

structural course. The depth of the cables below the top of the final 

surface shall comply with note 2. 

4. A nonmetallic hold down material shall be used to secure loop 

wires and lead-ins to the bottom of saw-cuts. Hold down materiaf 

shall be placed at approximately 12 11 intervals around loops and 24 11 

intervals on lead-ins. 

5. The minimum distance between the twisted pairs of loop lead-in 

wire is 6 11 from the loop to 12" from the pavement edge or curb. 

6. Splice Connections in pull boxes with UL listed, watertight, 

insulated enclosures. Place one encfosure over the end of each 

conductor and place a third enclosure over the exposed end of 

the shielded cable. 

7. As on alternate, a larger diameter enclosure that will 

accommodate both the splices of the conductors and the 

exposed end of the shielded cable may be used. 

8. The maximum area of asphalt to be disturbed shall be 6"x 6 11 

This area shall be restored as directed by the Engineer. 
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2' 

0 / 

" 

6' 

TYPE A 

Variable 

Variable 

Variable 

Variable 

TYPE G 

r: Stop Line I 

I 

7 Turns C--L 

Stop Line 

Type 'B' 

Type 'B' 

Shielded Lead-Jn 

Loops To Pullbox. 

Pullbox Specified 

Under Separate Pay 

Items. 

Type 'B' 

Type 18 1 

Co 

r Stop Line 

6' 
2' 

Co 
Variable 

0 

" 2 

v c-3 Turns 

6' 

TYPE B TYPE C 

p av em en t J om\ fDoub!e Width Cut 

I / 

1 

PLAN 

Stop Line 

4 

2' 

Turns 

Turns 

TYPED 

Loop Wires 

Soft - Setting 
Sealer Injected Into 
Deep Section Of 
Groove Over W1f-e. 

Stop Line 

Variable 

Turns 

Turns 

3'-6" 

TYPE E 

Sealant 

VERTICAL SECTION 

Stop Line 

2' 

2 Turns 

Stop Line 

4 Turns 

3' 3' 

TYPE F 
Note: Loop conductors 
must follow saw-cut to 
bottom forming slack 
section at joint. 

CONCRETE PAVEMENT EXPANSION JOINTS 

~[ 

LOOP CORNER AND LEAD-IN DETAILS 

Notes: 

1. The "number of turns 11 indicated at the specified point on the loop refers 
to the number of posses of loop wires which are placed in the saw-cut 
forming the complete loop. 

2. Loop types or details not drown to scale. 

3. Loop Types are centered in a single !one except Type E which is centered 
on two lanes. 

4. The number of individual !oops in the Type G loop may vary up to a maximum 
of four (4). 

5. Lead-in may be connected to either end of loop. 

6. The leading edge of loop Types A,C,D,& F may extend past the stop fine 
a maximum of JO'. The length of these !oops may be extended to a maximum 
of 60 1

• Each intersection should be individually designed and if the 
modifications noted above is required it must be noted or detailed in tne p!ans. 

7. Loop lead-in wires should not be installed in the same pull box with signal 
power cable. 
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Meta! Strain Pote 

Grode 

Concrete Strain Pole 

Pedestrian 
Actuated 
Signal Sign 
(See Fig. DJ 

Push 
Button 

10 11 Sidewalk 

Grade 

:.r "? ::; ·_r ::;·· 

Cap 

Push 
Post 

2!/z" OD 
Aluminum 
Pipe 

Grade 

I 1 •. : r: 
I 1 "?. "" 

FIGURE A 
POLE MOUNTED 

DETECTOR STATION 

·r<··:r.·.· 

Pedestrian 
Actuated 
Signal Sign 
(See Fig DJ 

Sidewalk 

BUTTON 
rn 

' . 

' . 

' . 

Push 

Push 
Button 

Pedestrian 
Actuated 
Signal Sign 

Sidewalk 

Push 
Button 

4!/z" 00 
Galvanized Pipe 

PUSH 
BUT TD" 

rn 

Grade 

~·: I 1 •• ~ 
I 

Use FTP 25-06, or FTP 26-06, or FTP 68A-06, or FTP 688-06 

I 

Conduit 
I 

12" 

FIGURE C 
POST DETECTOR STATION 

DETECTOR STATION 

PLAN PLAN PLAN 

FIGURED 

011 0 r<u 
\\\\\ ((((/ 

Push 
Button 

Push 
Button 

Pe des trio~ 
Actuated 
Signal 
Sign 

Pedestrian 
Actuated 
Signal Sign 
(See Fig. DJ 

Sidewalk 

Grade 

Concrete 

Concrete Pedestal 

·.·.· 

.·.· .:: .· 

.. · ·.- : 

Push 
Button 

JO" 
.·.·.-:,,·-~~~ 

Mox. 

~ .·:r . .. r: 

Concrete 
Strain 
Pole 

Push 
Button 

Sidewalk 

4 11 Steel Pedestal 

Trans former 
base 

Anchor 
bolts 

·11 •• 
1 • 

•• II ~ • :_-g 

I 18 I 

Push 
Button 

(Sidewalk 

FIGURE B 
PEDESTAL STATION 
DETECTOR STATION 

Notes: 

1. Signs shall be mounted above detectors, 
explaining their purpose and use. 

2. The positioning of pedestrian push button 
should clearly indicate which crosswalk signal 
is actuated by each push button. 

3. Push buttons and signs ore to be mounted in 
accordance with Standard Specifications, section 665. 

·p : Strain ·r": ·. 4. Meet all grounding requirements of Section 620 
of the Standard Specifications. · · r ·. . Pole · r 

··:/·.r: r: .p • 

· r ·. ·. · r ·. ·. · r 

·':/·.r":':/·.r 

FIGURE E 

Pedestrian 
Actuated 
Signal Sign 
(Use FTP 25-06 
Or FTP 26-06 
Or FTP 68A-06 
Or FTP 688-06! 

Note To Designers: 

The designer should ensure the 10 11 distance in Figure A & B 
is maintained. This distance can vary depending on post or 
pedestal type or whether a frangible base is used and sidewalk 
configuration. 
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PUSH 
BUTTON 

TO 
CROSS 

ST NAME 

FTP-25-06 

POL£ 

PUSH BUTTON(SJ 
AND SIGN(S! 

CASE I 
POLE PARALLEL TO CURBLINE 

AL TERNA TE TO FIGURE F 

PUSH BUTTON 
TO 

CROSS 
NAME NAME 

' ' 
FTP-26-06 

.. POL£ 

PUSH BUTTON(SJ 
ANO SIGN(S! 

CASE II 
POLE DIAGONAL TO CURBLINE 

r". 

~ START CROSSING "I 

[f] Watch For 
Vehicles 

/.r START CROSSINb.., 

[t] Watch For 
Vehicles 

' 'I , , DON'T START :[I]: Finish Crossing 
'FlASHING' II started 

' 'I , , DON'T START 
~[I]~ Finish Crossin9 
1 FLASHNG' If started 

STEADY 

STEADY 

[I] DON'T CROSS 

PUSH BUTTON 

[I] DON'T CROSS 

TO CROSS 

'\"" PUSH BUTTON • .111 

TO CROSS " 
RI0-3b 

STREET NAME 

""" 
.Ill 

FTP-68A-06 

~ 
START CROSSIN~ 

[f] Watch For 
Vehicles 

' '\I , , DON'T START :[I]: finish Crossing 
'FLASHllG' II Started 

[Qfil TIME REMAINING 
To finish Crossing TllER 

STEADY 

[I] DON'T CROSS 

,. START CROSSING.., 

[l] Walch For 
Vehicles 

00 DON'T START 
Finish Crossin9 

FLASHING If started 

[QID TIME REMAINING 
To finish Crossin9 

TIMER 

PUSH BUTTON 
TO CROSS 

STEADY 

[I] DON'T CROSS 

TO CROSS 
STREET NAME ... .Ill \'Iii. PUSH BUTTON • ..... 'I 

"'.::: /' 

FTP-688-06 RJ0-3e 

NOTE' 
1. Refer to the MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES figure 28-18 Pedestrian Signs, 

The STANDARD HIGHWAY SIGNS MANUAL (£nglish! Sign RJ0-3b for Text Size, Spacing and Symbol 

size. Also see DESIGN STANDARDS Index 17355 for details of FTP signs. 

1----------2o_o_B_FD_O_T_D_es~ig~n _Sta_n_da_rd_s ________ --1 R~~. Sheet No. 
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Pole Plate 
With Steel 
Band 

METAL POLE CONCRETE POLE 

' 
. '? 

. ' 
' . , 

. ' 
. ' . 

Pole Plate With 
., 

Steel Band Or Load 
. , 

. ' 
Anchors and Bolts ' . 

Cabinet ' . 

' 
. "f 

' . 

' 
. "? 

' ' . 

' ' ' ., 
. ' 

' 

Pulling ElbTw 
Type LB c: 

ii 
.,. 

., 

"r> .. 

"r> .. 

·r .. 

·r .. 

'· 

'· 

'· 
., 

Cabinet 

Lag 
Bolt 

"""'""""I Type LB C: 
ii 
.,. 

When a pole mounted 
cabinet is specified 
the 2!12 11 hole far 
the cabinet shall be 
field drilled. 

WOOD POLE 

Conduit 

Cabinet 

ConduitT 

~ 
.,. 

. ' . 
Pole Plate With ·p- •. 
Steel Band (Or · rr • 

Method Approved 
By The Engineer) 

Grade 

. ' . 
'p- : : 

' . 
'p- : : 
. ' . 

---~. '-. dJP 'f : : 
' .. . ' . 

Junction Box 

.,. 
Conduit 
<Rigid) 

Anchor 
Bolts 

POLE MOUNTED 

Junction Box 

%" x 20' 
Grounding Electrode 

BASE MOUNTED 

]" 

Chamfer 

POLE MOUNTED CABINET :t: If holes for cabinet mounting require relocation, original holes 
shall be filled in with concrete or covered with a noncorrosive 
cover plate. 

INTERCONNECT JUNCTION BOX 
Liquidtight flexible conduit is approved for use from the electrical 
disconnect to the cabinet when both are installed on the same pole. 

Ground Line Or 
Grade 

1~ 

Cabinet 

Conduit 

Cabinet 

D 
Generator 

Panel 

30" Max. 

Service Slob 
(Slope »i 11 To 
Not Required In 
Areas Or Where 

' For Drainage) 
Sidewalk Or Pavement 
R/W Is Restricted. 

BASE MOUNTED CABINET 

Notes: 
1. The number, size and orientation of conduit 

sweep will vary according to site condition or 
locations. Two spare 2 11 PVC conduits shall 
be provided in all bases. The spores shall exit 
in the direction of the center rear of the 
cabinet base, into a pu!lbox and capped with 
a weathertight fitting. If obstructions 
prevent the spore conduit from exiting to 
the rear, or the rear of the cabinet is 
located on the R/W line, a side exit of the 
spore conduits will hove to be approved by 
the project engineer. All spare conduit 
sweeps shall be copped with a weatherproof 
fitting. 

2. Meet all grounding rquirements of Section 620 
of the Standard Specifications. 

Ground 
Line Or 
Grode 

1~ 

Existing 
Controller 
Cabinet 

Transfer 
Switch 

T 
24" 

.c=====-_J 
3. New Controller Cabinet installation shall meet the 

requirements of Section A676-J of the Minimum 
Specifications for Traffic Control Signal Devices 
(MSTCSOJ. 

'f ... ;· 'f.: ·: ;· ·p- : " 'f : ·.- ;· ·p- I------
•• " • • >' •••. >' .••• >' •••• 

·p- : ." r ·p- : : r ·p- : . ; ·p- : ." ; ·p-

~Pul!Bax 
+ 

Conduit 

Existing controller cabinets to be retrofitted shall 
meet the requirements of Section A678-16 of the 
Minimum Specifications for Traffic Control Signal 
Devices (MSTCSD). 
The signalized intersection controller cabinet retrofit 
installation procedures ore located at http://www 
. dot. s tote. fl. us/ T rof ficOperations/ 
Document Library 
Generator Power for Signalized Intersection 

2008 FOOT Design Standards 

Ground 
Line Or 
Grode 
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Grounding 
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61 62 

SOP 1 

01 02 03 g4 

y TF 1 I TF 2 I TF 31 TF 4 ~ 
CD+® C2J+® CJJ+® @+CZJ 

SOP 5 

SOP 9 

01 

01 @2 03 

y TF 1 I TF 2 I TF 3 ~ 
(])+@ C2J+® ©+® 

02 63 04 

SOP 2 

y TF 1 I TF 2 I TF 3 I TF 4 ~ 
CD+® 0+® CJJ+CZJ ©+® 

SOP 6 

02 05 

(]) @ 

0 ® 

06 

SOP 10 

01 

(711 02 03 

y TF 1 I TF 2 I TF 3 ~ 
CD+® 0+® ©+® 

SOP 3 

03 04 

02 

SOP 7 

SIGNAL CLEARANCE TABLE 

y TF 1 I TF 2 I TF 3 I TF 4 ~ 
CD+@rJ!J+®<J!+CZJ@+® 

SOP 4 

03 g4 05 

02 

SOP 8 

(8/ank Indicates No Clearance Required) 

;:::; SIGNAL INDICATIONS 

0 R ~ G 4l- t WALK DONT 
WALK 

R y 4:- y 

~ 4J- y ~ y 

;::: G 4:-
(i 

4l-.... 
~ .... 
..., 

t ~ 
(;) WALK 

DONT F,ash 

WALK PPJ![, 

2008 FOOT Design Standards 

(]) _____/ 

® 
@~ 

TI ._(C§I 

Minor Street 

11 
(lJ 4 4R 

SIGNALIZED INTERSECTION 
Vehicle movements & signalhead 
number assignments are not 
directionally oriented but shall 
maintain their relative orientation 
about the intersection 
(J.E., movements 7 and 4 ore 
always to the right of movements 
1 and 6 etc.). 

LEGEND 
® Vehicle Movement Number 

ff) Pedestrian Movement Number 

TF X Timing Function Number 
0X Phase Number 
<ED' Green Arrow (Left or Right J 

+R Red Arrow 
~ Yellow Arrow 

Last 
Revision Sheet No. 
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Ld--§-[TI] 
01 02 03 

y TF 1 I TF 2 I TF 3 ~ 
G!)+@ 0+® @+® 

02 04 

SOP 11 

y TF 1 I TF 2 I TF 31 TF 4 ~ 
CD+® CZl+®<JJ+® ©+® 

From Normal 

Operation 

(Owe//) 

To Normal 

Operation 

SOP 16 

POP 1 

g]--§-2j 
01 (1)2 03 

y TF 1 I TF 2 I TF 3 ~ 
(J)+® G!J+® (J)+rf[iJ 

§{I] 
01 02 

y TF 1 ITF 2 ~ 
(JI;+® 18 

SOP 12 

SOP 17 
!MID8LOCK! 

y TF 1 I TF 2 I TF 3 ~ 
G!J+@ G!J+® ® 

SOP 13 
WNE- WAY STREET INTERSECTION! 

01 (A! 02 (8! 03 (C! !:!4 (8! 

y TF 1 I TF 2 I TF 3 I TF 4 ~ 
(JI;+@ r;;J+® (J)+® CZJ+® 

NOTE' 
Only 02 Or fJ4 Used, Not Both To Obtain 
ABC, Or ACB Operation. 

SOP 18 
<DIAMOND INTERCHANGE OPERATIONS! 

From Normal 

Operation 

To Normal From Normal To Normal 

Operation Operation Operation 

(Track Clearance) <Dwe/!J (Track Clearance) <Dwell J 

POP 3 

POP 2 

Ld--§--t:9 
01 02 03 

y TF 1 I TF 2 I TF 3 ~ 
CZI+® GD+® CJJ+rf[iJ 

SOP 14 
WIAMOND INTERCHANGE OPERATION! 

!:!1 (A! 02 (8) 03 (CJ !:!4 (8! 

y TF 1 I TF 2 I TF 31 TF 4 ~ 
(J)+® 0+®@+0 r;;J+® 

NOTE' 
Only 02 Or 04 Used, Not Both To Obtain 
ABC, Or ACB Operation. 

SOP 19 
<DIAMOND INTERCHANGE OPERA T!ONSJ 

HIGH VOLUME 

TF 1 (J) @ TF 5 

6A-{ _ _!__ 

TF 2 @@ TF 6 

~ 
01 02 03 

y TF 1 I TF 2 I TF 3 ~ 
CD+® rJI;+® 0+@ 

SOP 15 
WIAMOND INTERCHANGE OPERATION! 

LOW VOLUME 

<DIAMOND INTERCHANGE OPERA TIONSJ 

TF 3 @@ TF 7 

SOP 20 
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~ 
I " ffVU. 

~· '°'"'''"' 

Signal Heads Not 
Active In Passive 
State 

4 11 Aluminum Pipe 
(0.188" Wal! Thickness) 

Yellow 

Stationary Background To 
Form A Portion Of Distance 
Message When "STOP AHEAD" 
Sign Is In Closed Mode. 

Folding Sign 
Control System 
(Closed) 

_ _)__ ______ _ 

Grade At Edge r Of Travel Way 'i 
----- --

FRONT VIEW 

PASSIVE STATE 
!TRAIN CIRCUIT NOT ACTUATED! 

SIDE VIEW 

Weathertight Cap 

Two 
8 11 Signal Heads 
(Yellow Lens) 

Slip Fit Collar 

4" Aluminum Pipe 

Stationary Background To 
Form A Portion Of 11STOP 

AHEAD 11 Sign In Open Mode. 

Sign Control 
Winilg To Be As 
Recommended By 
Manufacturer 

Flasher Cabinet 
(Signal Flasher, Manual Test 
Switch; Normally Closed, 
Push Button, Control Relay) 

Pulling Elba w 
(Type LB! (2" ID Min.! 

InstallBushing To Protect 
Wires From Chafing ;:,_ 

Class I Concrete 

NOTE1 
1. "Stop Ahead" is standard 

and preferred sign message. 
Another message may 
be approved when appropriate 
for specific situations. 

g llllill 
I 18 I 

FRONT VIEW 

ACTIVE STATE 
!TRAIN CIRCUIT ACTUATED! 

Signal Heads Flashing 
Alternately In Active 
State 

The Distance Is Measured Along 
Right Edge Of Pavement From Ad 
RR Stop Bar To Sign Advance W vance 

Warning Sign ' ~Sarning 

~ 

"' "' 

Folding 
Sign 
Control 
System 
(Open) 

rgn 

Power Service~ 

LOCATION OF THE Pull \ 

ADVANffc::N?NING {;~><;r 
SPEED DISTANCE 

MPH FEET 

Min. 50 

30 75 

40 125 

50 250 

55 325 

Advance Warning 
Sign (Location May 

Be Adjusted To 
Fit Field Condition) 

Pull Box 

Signal 
Lamps 

RR Con to! Cabinet 
To Contain Normally 
Closed Relay. 
<Furnished By RRJ 

Power Service 

TYPICAL PLAN 

,---, 
I Flashing \ 

~oaucb~~ I 
I 

0 ev 

I Flasher IV cabinet 

~s~0~,,J§~~~~~a ~oto I 
Manual Test I 
Switch J 

Crushed Rock 

T erm1!7ate Shield 
To Safety Ground 
At Sign Control 
Circuit Only. Junction Box 

Installed At RR 
Right Of Way. 

1 11 PVC Conduit NOTE1 
Conduit and cable from 
the normally closed relay of 
RR con tro!!er cabinet to 
the junction box shall be 
furnish & ins tolled by RR. 

From 
Railroad 
Control/er 
Cabinet <Normally 
Closed Relay) 

FUNCTIONAL BLOCK DIAGRAM 

2008 FOOT Design Standards Last 
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Shoulder 
Line 

.. 
Railroad Gate Or 
Signal And Gate 

Crossing Shoulder Pavement 
See Index No. 560 

Railroad Gate 
Or Signal And 
Gate 

----c--.... 

SIGNAL PLACEMENT AT RAILROAD CROSSING 

(2 - LANE DESIGN) 

Gong Type 
Highway Crossing Bell 
(J Minimum Per Crossing) 

Back-To-Back 
Flasher Units 

Crown Of 
Roadway 

.s l:o x: 
~ _I D 
~ 0) ~ 

"° I 

Trove/way "' i---~,., 
2'Min. 

Paved Shoulder 

TYPE I 

Bock-Ta-Back 
Flasher Units 

Varies 

~ ~ 12
11 

~ - I~ 

Of Roadway ~ 2' ~ c Wl", ~II/ ~ - I () I 

TrovelwayJ 10 , M~; 0,:;, 4' Max 

Paved Shoulder 7 r"4 " " 

TYPE II 

Crossing Shoulder Pavement 
See Index No. 560 

~
:''S" 

'/ Railroad Gate 

==-=-=-:-==-~-=--=-=-=-=-=-=--::--:::_::::-:::-:;-::-:.::-::-::_::-::::::-_Ei!mi!m~~~-~~~~~===~ ~~t~ignal And .. 
Pavement Edge 

- [Trove/Woy) -.. 
CMedian-- - --

Shoulder 
Line 

.... 

.... 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
(4 - LANE DESIGN) 

Gong Type 
Highway Crossing Be!! 
(J Minimum Per Crossing) 

Back-To-Back 
Flasher Units 

Edge Of Background Or 
Part Nearest Highway 

12
11 

~~--\ 

Crown 
Of Roadway 

Back-To-Back 
Flasher Units 

Number Of Track Signs Is ThL --
Option Of The Installing AgenJy 
When Automatic Gates Are U ed. 

J/zApproach 
Width Min. 

16 11 Alternate 
Ref!ectorized Red 
And White Sheeting, 
Both Sides 

I 
/ Crown Of Roadway 

Varies 

t 

Pavement Edge 
Or Curb 

Centerline Of 

Trove/way\ 

' I 

f 

r 
' 

I t 

Centerline Of 

ONE-WAY TWO-WAY TWO-WAY 

(Mountable Curb 
Or Shoulder J 

Undivided 
2 Dr 4 Lanes 

Divided Multi/one 
(Mountable Curb) 

Note 
Arrows denote direction of travel not lane indication 

4' Max. 

FIGURE 1 
Gate Length Requirements 

See Note 5 Sheet 3 

General Notes 

1. No guardrail is proposed for signals: however, 
some form of impact attenuation device may 
be specified for certain locations. 

2. Advance flasher to be installed when and 
if called for in plans or specifications. 

3. Top of foundation shall be no higher than 
4 11 above finished shoulder grade. 

4. Type of traffic control device 
I Flashing signals 
II Flashing signals with cantilever 
III Flashing signals with gate 
IV Flashing signals with cantilever & gate 
V Gate 

Trove/way~ JD'Min.::r / 

-~~==~~~::;,;;;;;;;~j-mW~\;;;;/i;:;;;,:4 " Max. Trave!wasy~;;.,~~~~~~~~~~~~~;:,~1'1~-~/ = l j?~ = 
~ L 

5. Closs of traffic control devices 
I Flashing signals - one track 
II Flashing signals - multiple tracks 

Paved Shoulder Paved Shoulder 
See Fig. 1, This Sheet 

III Flashing signals and gates - one track 
IV Flashing signals and gates - multiple tracks 

TYPE III TYPE IV 

Note: 
Two separate foundations may be required (one for signals, one for gate), depending on type of equipment used. 

:/: When 10 1 is deemed impracticle the control device con be located 
os close as 2 1 from the edge of a paved shoulder but not less than 
6 1 from the edge of the near traffic lane. 

2008 FOOT Design Standards 
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Railroad Gate Or 
Signal And Gate 

ACUTE ANGLE (ANO RIGHT ANGLE! 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
(2 LANES, CURB & GUTTER) 

Gong Type 
Highway Crossing 
(J Minimum) 
Per Crossing 

"" 
~ " ~ 

"' Crown Of 
Roadway Co CD 

I I 

~ 0, 5' 
Trove/way 

Bell Bock-Ta-Bock Varies 

Flasher Units lof•pi:1J 
0 0 

Bock-Ta-Back 
Flasher Units 

Yz 
Approach 
Width Min. 

~E=~=i:J:' 

~ 

~ " c 

"' CD CD 
I . I 
'- 0, 

Crown Of 
Roadway~ 

Trove/way , l 
l:=:_~_~ __ ;;;_RJt~I ~~ 

Sidewalk Varies 

TYPE I TYPE II 

Railroad Gate Or 
Signal And Gate 

Railroad Cote Or 
Signal And Gate 

OBTUSE ANGLE 

GENERAL NOTES 

1. The location of flashing signals and stop lines sha!! be 
established based on future (or present) insto!!otian 
of gate with appropriate track clearances. 

2. Where plans coll for railroad traffic control devices 
to be installed in curbed medians, the minimum 
median width sho!! be 12'-6" 

3. Location of railroad traffic contra! device is based on 
the distance available between face of curb & sidewalk. 
0 1 to 6 1 -Locate device outside sidewalk. 
Over 6 1 

- Locate device between face of 
curb and sidewalk. 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
(2 LANES, CURB & GUTTER) 

4. Stop line to be perpendicular to edge of roadway, 
approx. 15 1 from nearest rail: or 8 1 from and 
parallel to gate when present. 

Gong Type 
Highway Crossing Be!! 
(J Minimum) Gong Type 

Highway Crossing 
(J Minimum) 

Per Crossing 

Per Crossing 

Flasher Units 
Back-To-Bock 

Edge Of Background Or 
Port Nearest Roadway 

16" Alternate 
Ref/ectorized Red 
And White Sheeting, 
Both Sides 

3'-6" Min. Trove/way Crown Of 
4 1-6 11 Max. Roadway 

-----------~! 

L 

See Figure No. 1, Sheet 1 

TYPE III 

Bell 

Back-Ta-Back 
Flasher Units 

As A Minimum, Position 
One Flasher Unit Over 
Lane Separation Lines 
(More Thon One Flasher 
Unit If There Are More 
Than 2 Approach Lones). 

111-~-Gong Type 

Number Of Tracks 
Signs Is The Option 
Of The Instal!ing Agency ---J 

When Automatic Gates 
Are Used. 

Trove/way 

3 1-6 1
' Min. Crown Of_ 

4 '-6 11 Max. Roadway 

Yz 
Approach 
Width 

in. 

--------------1 

L 

See Figure No. 1, Sheet 1 

TYPE IV 

2008 FOOT Design Standards 

Highway Crossing Bell 
(J Minimum) 
Per Crossing 

Back-Ta-Back 
Flasher Units 

Edge Of Part 
Nearest Highway 

Trove/way 

Sidewalk 

RAILROAD GRADE CROSSING 
TRAFFIC CONTROL DEVICES 

~ "' / . 
1 

I:;../ Sidewalk 
-:l'" 

TYPE V 
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RAILROAD CROSSING AT 
TWO (2)-LANE ROADWAY 

Stop Bar Perpendicular 
To Edge Of Travel Way 
Or 8 1 Fram & Parallel 
To Gate When Present. 

24" White 

24 11 White 

6 11 Dbl. Yellow 

24" White 

24 11 White 

RAILROAD CROSSING AT 
MUL TILANE ROADWAY 

Stop Bar Perpendicular 
to Edge Of Travel Way 
Or 8' Fram & Pora/le/ To 
Gate When Present. 

24 11 White 

Wl0-1 

10· 
Min. 

24 11 

I 
I 

6 11 Dbl. Yellow 

I 

I 

I 

I 

* 

RELATIVE LOCATION OF CROSSING TRAFFIC 
CONTROL DEVICES 

DO NOT 
STOP 

ON 
TRACKS 

RB - 8 Stop Line 8' 1}: 

Gate Or 
Flashing Signal 
With Gates 

Pavement 
Message 
White 

For Use Near 
Signalized 
Intersections rc Flashing Signal 

(ff Not with Gate) 

White 

Railroad Protection 
Device Is Not To Be 
Located Within 12' 
Of The RR Center 
Line. 

NOTES: 

Edge Of 
Travel way 

As Required 

1. When computing pavement message, quantities do not include 
traverse lines. 

2. Placement of sign Wl0-1 in a residential or business district, where 
!ow speeds ore prevalent, the Wl0-1 sign may be placed a minimum distance 
of 100' from the crossing. Where street intersections occur between 
the RR pavement message and the tracks an additional WJ0-1 sign and 
additional pavement message should be used. 

3. A portion of the pavement markings symbol should be directly opposite 
the WJ0-1 sign. 

8'-0" 

--·--·_'\,:':::__l Wl0-1 

4. Recommended location for FTP-61-06 or FTP-62-06 signs, 100 1 urban and 
300' rural. See Index 17355 for sign details. 

5. Gate Length Requirements: 

SPEED .. A 

MPH IN FT. 

60 400 

55 325 

50 250 

45 175 

40 125 

35 100 

URBAN 85 MIN. 

24" White 

For Two-way undivided sections: 
The gate should extend to within 1' of the center line. On multiple 
approaches the maximum gate length may not reach to within 11 of the 
center line. For those cases, the distance from the gate to the center line 
shall be a maximum of 4' . 

For one-way or divided sections: 
The gate shall be of sufficient length such that the distance from the 
gate tip to the inside edge of pavement is a maximum of 4'. 
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Specified Length Of Gate Arm 

Red Steady Burn 
'A" "B" "C" 

45° 

i ' D 

"' 
Red 

co co 
I I 

'----Red Flashing Lights 

"' 
;, 

/Crown Of Roadway 
______ _L_ _______ _ 

RAILROAD GA TE ARM LIGHT SPACING 

Specified Length Dimension Dimension Dimension 

Of Gate Arm "A" "B" "C" 

14 Ft_ 6" 36 11 5' 

15 Ft. 18" 36" 5' 

16-17 Ft_ 24 11 36" 5' 

18-19 Ft. 28 11 41" 5' 
20-23 Ft. 28 11 4' 5' 

24-28 Ft. 28 11 5' 5' 

29-31 Ft. 36" 6' 6' 

32-34 Ft. 36" 7' 7' 

35-37 Ft. 36" 9' 9' 

38 And Over 36" 10' 10' 

0 

]' 1' 
M 

1~1----'1 1 1 '-' +-I ~ 

I~ I 
~ i 

Q 

"' 

I I 

PLAN 

12'-5 11 Min. 

t It It It 

27" tStd.J 

Varies 
(2'-6 11 Min.J 

11-6 11 

Type F Curb 

4 1-8 11 Min. 

J'-6" 

6
11 

Min. Height_! --~,:Y,-oc='=f=~-'!i;---

MEDIAN SECTION AT SIGNAL GA TES 

NOTE' 
For additional information see the "Manual On 
Uniform Traffic Control Devices", Part 8; 
The "Traffic Control Handbook 11 

, Part VIII; 
and AASHTO "A Policy On Geometric Design 
Of Streets And Highways". 

MEDIAN SIGNAL GA TES FOR 

MUL TILANE UNDIVIDED URBAN SECTIONS 

<THREE OR MORE DRIVING LANES IN ONE DIRECTION, 45 MPH OR LESS) 
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3 
750' ~ 

DRAWBRIDGE 

TYPE I 

TO BE USED WHERE BRIDGE 
OPERATORS ARE FULL TIME 
OR A DAIL Y BASIS. 

100' Min. 

LEGEND 

TRAFFIC SIGNALS } 

DRAWBRIDGE SIGN 

DRAWBRIDGE AHEAD 

TYPICAL 

... 
Direction 
-Of

Vehicular Traffic .... 

BRIDGE MOUNTS 

Mast Arm Mounted (Off Bridge) 

@® 
100 1 Min. 

DRAWBRIDGE 

TYPE II 

TO BE USED WHERE TYPE I 
IS NOT APPLICABLE WSUALL Y 
WHEN THE BRIDGE OPERATOR 
IS "ON CALL"!. 

... 
Direction 
-Of

Vehicu!ar Traffic .... 

:t Field conditions may require 
adjustment of this standard 
distance. 

CD 
C2! 
Qi 
@ STOP HERE ON RED 

@ ENTRANCE GA TE 

Monotube Support Mounted (On Bridge) 

SIGN WITH YELLOW FLASHING BEACON} 

SIGN WITH RED FLASHING BEACONS 
Ground Mounted 

@ EXIT GATE 

CZJ 24" THERMOPLASTIC STOP BAR 

SIGNALS & SIGNS 

SIGNAL SWITCH 

FLASHING BEACON 
DRAWBRIDGE AHEAD 
(See Note 9J SIGN 

NOTES: 

1. A bypass switch shall be installed to override each timing interval in case of a ma/function. 

2. "STOP HERE ON RED 11 is omitted in Type I operation and 11 TRAFFIC SIGNALS" are omitted 
in Type II operation. 

3. The time between beginning of flashing yellow on 11Drawbridge Ahead 11 sign and the clearance of 
traffic signal to red, or beginning of flashing red should not be fess than the trove! time of a passenger 
car, from the sign location to the stop line, traveling at the 85 percentile approach speed. 

4. Beginning of operation of drawbridge gates sha!!not be fess than 15 seconds after steady red or 
20 seconds after flashing red (Actual time may be determined by the bridge tender.) 

5. Time of gate lowering and raising is dependent upon gate type. 

6. Time of bridge opening is determined by the bridge tender. 

7. Each gate shall be operated by a separate switch. 

8. On each approach (Type II J, al! four red signals shall be on the some two circuit flashers, with 
the two top signals on one circuit, and the two bottom signals on the alternately flashing circuit. 

9. A Drawbridge Ahead sign is required for both types of signal operation, However a flashing beacon 
shall be added to the sign when physical conditions prevent a driver traveling at the 85/. approach 
speed from having continuous view of at !east one signal indication for approximately JO seconds. 

JO. Requirements on gate installation ore contained in Section 4I of the 11Manual on Uniform Traffic 
Control Devices" 

11. 11In accordance with Traffic Engineering Manual <Topic Number 750-000-005) Section 2.J, SLIPPERY 
WHEN WET SIGNS sha!!be placed in advance of al/MOVABLE and NONMOVABLE STEEL DECK BRIDGES. 1 

STOP HERE ON RED 
<Type II only! 

GATES { 

WB-5 

TRAFFIC SIGNALS 
(Type I only) 

ENTRANCE GA TES 

EXIT GATES 

TIMING 

SLIPPERY WHEN WET SIGN 
See Note 11. 

Normal 
Operation 

SEQUENCE CHART 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Per Note 7 
:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1-1 ::::::::::::::::::::::::::::::::: 

::::::::::::::::::::::::::::::::::::::::::::::::::: '! ::::::::::::::::::::::::::::::::::::::::::::::: 

Variable 5 
15 Sec. Min. Variab!e Variab!e Time Variable 

Time Sec. Time Bridge Open Time 

(See Note Min. Variable Time (See Note (See Note (See Note 
No.3J (See Note No.4) No. 5J No. 6J No. 5J 

Operation During Bridge Preemption 
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I~= 
I! 
I, 
1t= 
I 

I 

I 

I 

I 

I 

I 

I 

Pole Clamp With 
Wire Entrance 

Varies 

000 

11 I I 11 

000 

Signal 
Contra! Cable 

FIGURE - A 

MONOTUBE SUPPORT MOUNTING 

7{6 " Dia. Holes 

Hex Bolt, 
Nuts & 
Lock 
Wosher. 

IYJ5 '' 

Slotted 
Holes In 
Sign 
Mounting 
Angle 

3f;2" x 2-f/2 11 x 716 11 

Angle 

1{511 x 311 
Hi-Tensile 
Steel Clamps 

Weld 

SIGN PANEL MOUNTING 
ASSEMBLY 

FIGURE - B 

Jyz" Nipple Signal Head (12 11
) 

FIGURE c Lens With Visor 

Jrz" Nipple 

"T" With 
Signal 
Head 
(}2"} Cap 

Pole Clamp With 
Wire Entrance 
(See Grommet 
Detail in Figure-£) 

FIGURE - D 

111 ID Rubber 
Grommet 

FIGURE - E 

Pole Clomp With 
Wire Entrance 

SIGNAL HEAD MOUNTING 
ASSEMBLY 

12" Signal 
Head With 
Visor 

-:I 
~--=----~ 

STOP 
HERE ON 

RED 

"' 

Sign No. RJD-6 

Pole Mounting 
Bracket With 
Stainless Steel 
Bands 

12" Signal 
Head With 
Visor 

Cable Entry In 
Lower Bracket 

12 11 Signal 
Head With Visor 

4" Slip 
Fit Collar 

Flasher Cabinet 
Location When 
Required 

Pulling Elba w 

DRAW 
BRIDGE 

AHEAD 
36" X 36" Sign 

Ys'' Border-21/ 4'' Radius 
Block Opaque Legend 
Yellow Ref!. Background 
5 11 Series 110 11 Letters 

4 11 D.D. Aluminum 
Pedestal, 0.188 Wal! 
Thickness, Alloy 
6061-T6, 

* 

FIGURE - G 

~ 

* Measured from the bottom of the sign to the near 
edge of the pavement. Horizontal distance between 
edge of the pavement and inside edge of sign will 
vary with condition at job site. 

Bridge Mounting Details Not Shown ~ 

1'-6" 

FIGURE - F 

---Pu!/ Box 

1" PVC Conduit 

Crushed Rock 

1'-6" 
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0 

~ ' 0 

"' co co 
I I 

Ci . 
'> 

~ 
~ 

Edge Of 
Trave!way 

Roadway 

~ 
~ 

2' Min. 

11 
I I 
I I 
I I 

_t,J_ 

~ 
i----- I 

I I 
I I 
I I 
I I 
I ~ 
~ ' 
' ' ' I 

I I 
~=ci 
I I 
I I 
I I 

~ 
~ 

1'-10" 

Min. 

12 11 

0 

0 

15" 30" 15" 

lol lol 
I I I I 

---fJR-AWBRtOOc----
I I I I 
I I I I 

-------+~-StGNA~~--------I I I 
IOI 
[J 

5 1 x 2 1-6 11 

2" Border-4 11 Radius 
6 11 Series "D" letters 

I I 
IS 

12 11 

0 

BLACK OPAQUE LEGEND ANO BORDER ON REFLECTORIZED YELLOW BACKGROUND 

TO BE USED WITH TYPE I OPERATION, AS SHOWN ON PREVIOUS SHEET 

MONOTUBE SUPPORT MOUNTING 

(Length 

1'-6" 

~ 
~ 

Closs I 

Sha!! Be Shown 

Center 

See Note 2 
Counter eights El El 

8 
w 

0 

~ 
~ 

Or II 

On Pion Sheets) 

RR & Drawbridge 
Arms 18 1 to 20 1 

~Center Line Mast 

RR & Drawbridge 
~ Arms 32' And Over 

Down 
Position 

Roadway 

Ir '~ 
,~ ,-----, -

/2 Steel Railing 

-

! - I 

' 7 I I .-
-~_Jj __________ iJ _____ 

I I 

2'-10 11 Center 6'-0" 

NOT£Sc 

1. 12 volt flashing red lights shall be mounted on gate arm and 
shall operate in the flashing mode only when gate arm is in the 
tower position or in the process of being lowered. The number 
of lights shall vary accordingly to length of the gate arm. 

2. 16 11 alternate diagonal ful!y reflector/zed red and white stripes. 
I 1 

~-~-=-=-~-~-=-=-~-~-~-~:======J5~'=-QO="~M~m~.====~ 3'-6" 
TYPICAL LAMP PLACEMENT 

Min. 

GATE & ARM DETAIL 
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Equipment Coble, 5 ft. 
long, furnished 
separately 
(ref. sheet no. 4 

)~ 

JJ recept. with a 
mtg. bracket 
for lanes 1 to 4 

!um. 

%\ 

\ 

n 

Cabinet cable 
~~ 

ors Surge suppress 
(furnished sepa rotelyJ 

~ 

Speed/Classification Unit and 
Modem furnished separately 

r----------------1 
I I 
I I 
I I 
I Veh. speed/ I 

~I class. unit I 
. =cl:D I I 

/,-:::--=-~' I 
~-------

-- -:::-/ I I I I 
~--- I Modem (".:_ I I ------- ' I 

/ ::: 
I Adjustable shelf 'i !. 

~\ ! 
/. 

- - - - - I/ -
I I I I I I 

.<;c I I I I I I I Battery terminal I - - .<;c -
~---

~ "' ' 
I I 

~ - - ~ ~ .8-
-

~------, I ' I I I I I I I 
t' I t' a~ LI 

/ Solar power \ 

: ~~ I L L I / \ 

' ' 
ru ~ surge I 

2 - - 2 
~ \ / ~ 0 

I I I I . t' I I \ suppression / I~ to> I 
Q I I I I Q ~ ~ I I "--------_/ I~~ I 
0 - - 0 "" ~ - I I 
0 - - 0 - I I [ ___ ] 
-" I I I I -" I I Solar terminal 

__ j_l/1- L I -

/ 1 

~I I~ 
~ __ __l___C_ ______ _'___L__-, 

I I 
I I 
I 12 volt I 

JO In. I 
storage I 

I I 
I battery I 
I I 
I I 

/ 
/ 

1.5625 __J 

Backplane for 
lanes 1 to 4 :f 

1.5 

r 
3.0 ® 

1 i(i) 
\ 

0 
00 0 / 

3.5 

Note: 

Bracket shal! be fabricated 

of 0.090 - 0.125 inch thick 

aluminum. 

Dimensions may vary depending 

on the manufacturer of the 

2.5 

\;~ 1.0 

Jl receptacle being furnished. 

The cabinet manufacturer 

will construct the mtg. bracket 

to fit the receptacle . 
¢ 0.125 

</Jl.6875 

1.5 

\'.___ 0. 75 

<B 
2.0 

+ 

¢ 0.375 

Jl MOUNTING BRACKET 

1. Traffic monitoring site cabinet includes: 

A. One adjustable shelf; (equipped os shown) 

B. One backplane ass'y; 

C. One Jl recep tac!e with mounting bracket; 

D. All associated wiring and wiring harnesses. 

2. Basic backplane assembly consists of: 

A. Two inductive loop terminal strips; 

B. One vehicle sensor terminal strip; 

c. One battery terminal strip; 

0. One solar panel terminal strip. 

:f The contractor shall be responsible for contacting 
the FOOT planning office for lane number information 
and verification. 

Al! bracket dimensions 

ore in inches 

CABINET LAYOUT DETAIL (For Up To Four Lanes) 
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b!e, 5 Equipment Ca 
long, furnishe 
separately 
(ref. sheet no 

ft. 
d 

4!~ 

ith alum. 
t 

\ 

Jl recept. w 
mtg. brocke 
for lanes 1 to 4 

*~, 
... 

[ 

/ 

Cabinet coble ~ 

Speed/Classification Units 

and Modem furnished separately 

~-------------- ---------------
I I I I 
I I I I 

~: 
I ~ I 

Veh. speed/ I 

1~<::: Veh. speed/ I 

\~<::: class. unit I I 
I class. unit I 

11 I '---+I- - - - I I 
I II Md(rfem I I I \ \\ I ---- II ..11.. I I I ·~ 

\... // " ,./ \\ 
7/ Adjustable shelf ........ 

"~ 1/ <:::._ -- --- -. 

® '.::::.::::--~ .__ ·.~ 

. ' ...... ~~ 

.......... - ~ ~ ,,, 
I I I I 

.')_ I I I I .')_ I I 
- - -

-:= - - -:= '- -
~ I I I I ~ ~ -9-1 I 

E' I_ I I_ I E' " -:= I_ I 
0 ~ '- '- ~ 2 - - 2 I I I I 

"' 
E' I I 

Q I I I I Q o '- I I 
0 

- -
0 ~2 -

0 0 
~ - -

~ - / I I I I I I 

....___.LI/I- '----''- I 

/ 
/~ ~ - - ~I.,, 

// 
I I I I 
I I I I I I I Battery terminal I ,g_ - - ,g_ - ----

-:= -:= '- I I 

ssors~ Surge suppre 
(furnished se porately) 

-
~ I I 

E' I_ I 
'-
2 -

I I 
Q I 
0 

I 
-

0 -

"" I I 

L.......J'-' 

-

I 
I_ 

-
I 
I 
-

-
I 
I_ 

JO 

~ ~ .9- I 
-

I 
I E' 0 -:= I_ 

0 ~ '- ~ 
2 -

I "' E' I 
'- I I Q 0 

0 ~2 -

0 -

I "" I 
I L...-..J'-~ 

1 
in. 

~------ I '- I I 
Solar power I IJJ-3 I I / I i?-.S1 I surge ~ 0 

I suppression Io "' I 
"'--------./ I~ 0 I I '-

I I 

I Solar terminal I [ ___ ] 
I 
I 

~I 1-
~ - - _j__'_ _ - - - - - _'__L _-, 

I I 
I I 
I 

12 volt I 
I I 
I storage I 
I battery I 
I I 
I I 

• 
• 
" 
~ 

/~ 

/~ 

,-------------------

These cable ends must be 
fabricated to fit the Vehicle 
Speed/Classification unit 

Veh. speed/ 
class. unit 

Alum. Bracket for Jl Recep t. 
(Ref. De tail, Sheet 1 J 
<Attach to shelf mounting 
rail in cabinetJ 

Ji Receptacle 

Wiring To 
Backplane 

Jl recept. with alum. 
mtg. bracket 
for lanes 
5 to 8 :J: 

Backplane for 
!ones 5 to 8 ::/< 

(Does not require 
battery terminal, 
solar terminal, voltage 
regulator, or solar power 
surge suppressor.) 

Backplane for 
!ones 1 to 4 ::/< 

Cabinet Cable 

Pl Equipment 
Coble Plug 
(Lanes 1 through 

Pl Equipment Coble Plug 
(Lanes 5 through BJ 

Ref. Sheet 4 For Pinout Charts, 
Receptacle and plug details. 

Cable Arrangement For More Thon 
Four Lanes Monitored By a Single 
Vehicle Speed/Classification Unit 

1. Traffic monitoring site cabinet includes: 

A. One adjustable shelf; 

B. Two backplane assemblies (equipped as shown); 

C. Two Jl receptacles with mtg. brackets; 

D. Al! associated wiring and wiring harnesses. 

2. Basic backplane assembly consists of: 

A. Two inductive loop terminal strips; 

B. One vehicle sensor terminal strip; 

C. One battery terminal strip; 

0. One solar panel terminal strip. 

:k The contractor shall be responsible for contacting 
the FOOT planning office for !one number information 
and verification. 

Ji Receptacle 

Winilg To 
Backplane 

CABINET LAYOUT DETAIL (For More Than Four Lanes And Up To Eight Lanes) 
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To JJ receptacle 

8" 

-~--

A!! terminal strip contacts 

Loop leads 
from !ones 
1 & 2 ;f 

'\\\\ 

are on 7[6 11 inch centers (Cinch 142 Series or equal) 
Use insulated fork wire terminations 

:r The contractor shall be responsible for contacting 
the FOOT p!annig office for lane number information 
and verification. 

Surge 
/ suppressor 

loop leads 
from lanes 
3 & 4 y 

\\\\\ 

24" 
Ill 
Ill 

_fil_ 

Ref. sheet no. 1 or 2, note 2 
for items to be included with backplane 

8 in. x 24 in. x 0.125 in. 
thick aluminum backplane 

Q---1---+--

~--2'' -

(+J 

Earth ground 

Inductive loop lead-in and vehicle 
sensor leads from roadway 

2008 FOOT Design Standards 
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Alum. Bracket for Jl Recept. 
(Attach to shelf mounting rail 
in cobinetJ -----

Jl Receptacle (Amphenol28-J2 
recept. W/Male Pins and MS 
type clamp, or equal.) 

Cabinet Coble 

JJ Receptacle Pinout 

26 Recessed Male Pins 

A Loop la (5a) yellow 

B Loop la (5a! purple 

c Loop lb (5b! gray 

D Loop lb (5b! pink 

E Loop 2a (60) brown 

F Loop 2a (6a) blue 

G Loop 2b (6b! orange 

H Loop 2b (6b! tan 

J Loop 3a (7a) white 

K Loop 3a (7o) green 

L Loop 3b (7b! red 

M Loop 3b (7b! black 

N Gnd 

p Loop 4a (8a) w/yellow 

R Loop 4a (8a) w/purple 

Wiring To s Loop 4b (8b! w/gray 
Backplane 

T Loop 4b (8b! w/brown 

u Piezo 1 (5) (+) w/b!ue 

v Piezo J (5) sh w/orange 

w Piezo 2 (6) (+) w/green 

x Piezo 2 (6) sh w/red 

y Piezo 3 (7) (+) w/black 

z Piezo 3 (7) sh w/red/b!k 

0 Piezo 4 (8) (+)red/green 

b Piezo 4 (8) sh red/yellow 

d Gnd red/block 

Pl Equipment Cable Plug 

26 Female Pin Slots 

A Loop la (5aJ 

B Loop la (5a) 

c Loop lb (5bJ 

D Loop lb (5bJ 

c Loop 2a (6a) 

F Loop 2o (60) 

G Loop 2b (6b! 

H Loop 2b (6b! 

N Gnd 

J Loop 3a (7a) 

K Loop 3a t7a! 

L Loop 3b (7b! 

M Loop 3b (7b! 

p Loop 4a (80) 

R Loop 4a (8a) 

s Loop 4b (Sb! 

T Loop 4b (Sb! 

d Gnd 

u Piezo 1 (5) (+) 

v Piezo 1 sh 

w Piezo 2 (6) (+) 

x Piezo 2 sh 

y Piezo 3 (7) (+) 

z Piezo 3 sh 

a Piezo 4 (8) (+) 

b Piezo 4 sh 

2 
!! 
0 

" 0 
0 
G 

l.J 

2 
!! 
0 

" 0 
0 
0 

l.J 

2 
!! 
G 

" 0 
0 
0 

l.J 

Pl Equipment Cable Plug 
(Amphenol 28-12 Plug W/Female Pin Slots 
and MS type clomp, or equal.) 

. " G 

~ 
.~ 
0 
0 

-" 
0 

" Qi 

NOTE' 

The equipment coble can accommodate up to four lanes 
of inductive loop and vehicle sensor inputs. 
(Ref. Sheet No. J for cabinet layout) 

For more than four lanes and up to eight lanes of 
inputs, the following options ore available: 

1. A second Vehicle Speed/Class. Unit and separate 
equipment cable connecting to a second Jl receptacle; or 

2. A single Vehicle Speed/Class. Unit capable of up to eight 
lanes of inputs and a single equipment cable with split ends 
to fit two Jl receptacles. (Ref. Sheet 2 detail) 

Numbers in parenthesis in the pinout chart identify lone 

These cable ends must be 
fabricated to fit the Vehicle 
Speed/Classification unit 

numbers when a second backplane for lanes 5 through 8 is required. 

. " G 

~ 

.~ 
0 
0 

-" G 

"" " 

·eo 
G 

~ 
.~ 
0 
G 

-" 
0 

"" " 

NOTEc 

The contractor shall be responsible for contacting 
the FOOT planning office for lane number information 
and verification. 

EQUIPMENT CABLE DETAIL 
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SPEED/CLASSIFICATION LOOP ASSEMBLY WITH 

AXLE SENSORS PLACEMENT DETAIL 

LEAD-IN----

SENSOR cable -------J 
connection 
(boo tJ 

Axle Sensor 

Edge stripe 

SAWCUT THE SENSOR SLOT 
LONG ENOUGH TO INCLUDE 
THE SENSOR CABLE 
CONNECTION. 

THE CONNECTION WILL BE 
EMBEDDED IN THE BONDING 
AGENT WITH THE SENSOR 
ELEMENT. 

END OF SENSOR MOUNTS EVEN 
WITH INSIDE EDGE OF STRIPE 

loop D ~D 
1.25-inch to 2-inch 
dio. opening drilled 
to loop depth 
(smooth, no rough edges) 

Note: 

16 ft. 

\ 12 in. 

n 
Loops ore 6 ft. x 6 ft. 
and centered in the !one 

Loop slots sha!/be 0.25 inches wide (max.) by 1.5 inches to 2 inches deep. 
Four turns of #12 AWG, type XHHW stranded copper wire shall be placed in the 
slot. Backer rod shall be used to hold the loop wire in the bottom of the slot. 

Loop leads shaf! be twisted at the rate of 10 to 12 twists per foot. 
The twisted pair shall extend to the pull box with three feet of spore 
length coiled in the pull box. 

The contractor shaft be responsible for contacting the FOOT office for lane 
number information and verification. All leads shall be labeled with permanent 
marker to indicate their lane number and position. For example: The leading 
loop in lane 1 is marked as "JA ". The trailing loop ( if present J is marked as 
"18 11

• The axle sensor (if present) is marked as "Pl 11
• And so on for a!! lanes. 

TYPICAL UNENCAPSULA TED CLASS II VEHICLE SENSOR 

Roadway surface Shoulder~ 

Sta~ndaf--"'E-f ~------.~' 
SIDE VIEW Bonding agent 

Lstandoff 
6 in. 

0. 75 in. 

i-------- 72 in.------
(Typica!J 

TOP VIEW 

Note: 
These are typical dimensions. actual dimensions, 
element cross-sections and standoffs may vary 
depending on manufacturer and mode!. 

1.0 in. 

Sensor element 

LOOP WIRE / HOMERUN CABLE SPLICES 

3M Part No. 3570G (or equa!J 
Scotchcast Insulating Resin 
Electrical Splice Kit Pouch 

3M Part No. S-31 (or equa!J --~'
Closed End Electrical 
Crimp Sleeve 

Loop Leads 
(Twisted Pair) 
From Roadway 

Shielded Homerun Cable 
To Cabinet 

2008 FOOT Design Standards 

TRAFFIC MONITORING SITE 

0.375 in. 

Plastic standoff 

END VIEW 

LEAD-INS MUST BE TOTALLY 
ENCAPSULATED BY THE SPLICE 
MIXTURE UNCL UDING OUTER 
INSULATION! 

LOOP ANO PIEZOELECTRIC 
VEHICLE SENSOR DETAIL 
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I 
/ 

/ 
/ 

/-

t I t 
PLAN VIEW 

The unit must be capable of detecting up to eight 
!ones of traffic (in either or both directions) when 
mounted perpindicu!ar to the roadway. 

Coverage area of the unit is affected by the 
roadway geometry: distance from the travel lanes, 
median type and width, barrier walls, etc. 

Microwave radar 
coverage area 

Solar Power Pole 

Microwave Radar Vehicle Sensor 
(Type II Vehicle Sensor - Typical Mounting) 
Mounting height must be adjusted to optimize 
the unit 1s coverage area. 

ROADWAY 

Mounting height of the unit and offset from the 
roadway must be determined on a site-by-site basis, 
in accordance with the manufacturer's recommended 
guidlines and existing clear zone requirements. 

15' 

min. 

. ~ . 

: ~ 

Drill a Y2" to % 11 inch dia. 
hole in the pole for 
sensor lead access. Pull 
leads through pole cavity 
and into the cabinet. 

16' - 23' 

: 11 ffi~ffi~ffil I 11 I ffi~ffi~ffi~ 
L..-~.,.-, 111=111=111111=111=111=111 

. ' 

TYPE II VEHICLE SENSOR MICROWAVE RADAR 
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/ 
Lightning rod 
(0.5 in. x 36 in.) 

2.5 in. weatherhead 
mounted on the tenon 

Note: Cabinet installed per Index 17841 except cabinet center will be 4 feet 
above grade. 

I. 
12 in. (min.) 

T 

Solar pane/(s) 

~-~ 
(2.5 in. id threaded 
galvanized steel pipe 
cast into pole) 

Lightning rod 
(0.5 in. x 36 in.) 

2.5 in. weotherhead (2.875 in. odJ 
mounted on the tenon 
(2.875 in. ad threaded 
galvanized steel pipe 
cast into poleJ 

Solar pane/(sJ 

!'l_ 
12 in. (min.) 

-f}-0 =Latitude at location + 10° No. 4 awg. stranded bare 
copper wire (cast in pole) 
bonded to lightning rod and 
ground rod. 

T 

30 ft. 

Modified 
Type N-III 
concrete pole 
(Ref. Sec. 744) 

Te/co service box 

4 in. x 6 in. 

Pull box 
(ref. Index 17721) 

To roadway 

B ft. 

Cut 

3 in. x 5 in. 
conduit entry 
hole ·• 

l~m!lil 
3 ft. 

4 ft. 

Te/co 

0.625 in. x 40 ft. (min.J copper clod 
ground rod w/clomp 

SOLAR POWER POLE 
WITH POLE MTD. CABINET 

Pull box 
(ref. Index 17721) 

To roadway 

0.625 in. x 40 ft. (min.) 
copper clod ground rod 
with clamp 

-f}- 0 =Latitude at location + 10° 

30 ft. 

I~ 

Modified 
Type N-III 
concrete pole 
(Ref. Sec. 744) 

Telephone co. 

service box \ 

T 
4 ft. 

Cabinet and pole will be 10 ft. 
apart unless otherwise specified 
in the plans 

No. 4 awg. stranded bore 
copper wire (cast in pole) 
bonded to lightning rod and 
ground rod. 

4 in. x 6 in. hondhole 
w/cover. Cut 60° with 
respect to bottom holes. 

Weatherhead (J in. min.) 
phone line to cabinet 

3 in. x 5 in. 
conduit entry hole 

0.625 in. x 20 ft. (min.) 
copper clad ground rod 
with clamp 

SOLAR POWER PDLE 
WITH BASE MTD. CABINET 

Wire for Solar Pane/Array installations shall be #10 AWG stranded copper, Red insulation 

4 in. I.D. 
aluminum 

Aluminum square base 
assembly with plastic 
access door 

TYPE" III 
CABINE"T 

4 ft. to center 
of cabinet 

111::::1111~ 11~1111~. ~1111~11 
'UJJC cl&~~ . 0 0 . U!JE!ie_l_ 

1111~1111 ~ : :=llll~ 11 ' 6 in. min. 

2 ft. ii~·. ' . ~~~ ~~' 0.625 in. X 40 ft. 
~lllE ll_ : =:1111~ llll~UL copper clad 
lllE'llll . , . 1111=11 E'llllc 
l~,,,~_1111,~111 . r . ~rm~ 1111=11 g~ound rod 

c,...,~.~~1111~11 =:1111= with clamp 
1111=1111= I 1111 ,1~111~11'~1111~ 1111~11 

~~~~ w in. ~~~,~~m 
~1111~" .='llll=1111§111E llll~UlJ~UJj~ 

1

1~1~111'~]1~ffi11~[1~~~~~~~1~ 

PEDESTAL MTD. CABINET 

is THHN or THWN for positive 12 volts wiring, Black insulation is THHN or THWN for negative, 
12 volts wiring, Green insulation is THHN or THWN for ground bonding of the solar panel frame 
to the pole and earth. 

Pole placement shall be in accordance with section 125.4 and 125.8.2. SOLAR POWER PDLE DETAIL 
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24 1 See Note 2 

12 1 12' 

Travel Lone Travel Lone 

---c~~~~~~~~------------- - -- - - - -- - __ -:r- -- - -----

................. \'''~"'' 

TYPE A 

GENERAL NOTES: 
1. For location where pole foundation is lower than roadway, 

mount CCTV cabinet on pole. Clear zone shall be measured 
to the edge of drilled shaft if drilled shaft is more than 4" 
above adjacent grade. 

2. Distance must be in accordance with project design documents 
and greater than or equal to minimum clear zone requirements. 

Grode 

~ -- -- -' 

I 
' 
I 
~ 

24 1 

12 1 12' f Cabinet 

Travel Lone Trove/ Lone 

TYPE B 

2008 FOOT Design Standards 
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Dome Type CCTV Camero 

For Ground Mounted Cobine t 
(See Index 18107! 

CCTV Cabinet 

. .. . .. . . . . . . . .. . .. . .. 

Concrete 

. . ~ .... . . . . . 
. . . . ... , ... .. 
. ~ ... . . . . . : .. ~: .... ~ ... ......... 
• 

~ .... ~ ...... 

For Camero With Lowering Device 
(See Indexes 18110 and 18111!. 
For Camero Mounted On 
Fixed Arm (See Index 18110!. 

For Pole Mounted Cabinet 
(See Index 18108! 

For Grounding and Lightning 
Protection (See Index 18102! 

STEEL POLE 

Dome Type CCTV Camero 

For Ground Mounted Cabinet 
(See Index 1810 7! 

CCTV Cabinet 

. . . . . .. . .. . . . . ... . .. . .. 

Concrete 

• ! 

• 

For Camera With Lowering De vice 
(See Indexes 18110 and 18113!. 
For Camero Mounted On 
Fixed Arm (See Indexes 18110 
and 18113!. 

For Pole Mounted Cobine t 
(See Index 18108! 

For Grounding and Lightning 
Protection (See Index 18102! 

CONCRETE POLE 

2008 FOOT Design Standards 
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Dome Type 
CCTV Camera 

Finished Grade 

Grout Pad 
Optional 

Concrete 

. ' 
• 

• • 
.. 4 . 

• • 

. . 

. . 

CCTV Cabinet 
As Required Per Plans 

0 

Yz" EJP Alloy 110 Copper 
Air Terminal (Class II! 

Bond #2 AWG Tin-Plated Bare Solid-----------, 
Copper Ground Wire To The Air Terminal 
By An Exothermic Weld Method. 
A Steel Pole May Be Used As A Grounding Conductor 
If It Hos Sufficient Cross-Sectional Area To Equal 
The Conductivity Of Main Lightning Conductors Per 
NFPA 780 And A Minimum Wat! Thickness of 7{5 11 Or Greater. 

Bond #4 AWG Tin-Plated Bore Solid Copper-------~ 
Wire To Camera Support Bose With An Aluminum-
To-Copper #2 - #4 AWG Lug. Attach To Camera 
Bose Using A Stainless Steel Self-Topping Screw. 
Remove Point Dr Protective Coating Where 
Attaching Lug. Bond #4 Wire To #2 Ground Wire. 

#2 AWG Tin-Plated Bore Solid Copper 
Wire. Clamp To Concrete Pole © 3 Intervals. 
Bond To Air Terminal And Ground Rod With 
Exothermic Weld. 

1/z" X 10' PVC Conduit Sleeve Sholl 
Be Provided To Protect Any External 
Ground Wire From Mechan1ca/ Damage. 
Ensure Conduits Are Sealed To 
Prevent Water Intrusion. 

Ground Lug 

1/z" PVC Conduit 
For Grounding 

Ground Rod B 

2" PVC Conduit 
For Fiber Op tic Coble 6" Minimum 

Ground Rod A 
See Inset 11A 11 

Exothermic Weld 

To Ground Rod C 
To Ground Rod 0 

~=----n-11/z" Conduit 
For Power 

T 

% " Diome ter By 20 •Long 
Copper-Clad Steel Ground Rods 
Driven Into Undisturbed Earth 

Finished Grade 

Concrete 
12 11 Min. 
36 11 Mox. 

,__ ___ 40' 
Min. 

' 
• 

• 
4 

#2 Wire May Be Routed 
Internally Or Externally 
According To Project 
Requirements 

Dome Type 
CCTV Camero 

.· 

0 

CCTV Cabinet 
As Required Per Plans 

1/z" PVC Conduit 
For Grounding 

2" PVC Conduit 
For Fiber Op tic Coble 

Ground Rod B 

Weld 

To Ground Rod C 
To Ground Rod 0 

~=,_,_---T11/z" Conduit 
For Power 

. . % " Diameter By 20 •Long 
Copper-Clod Steel Ground Rods 
Driven Into Undisturbed Earth 

12" Min. 
36 11 Max. 

~----40·-~ .. ~------~ 
Min. 

STEEL POLE CONCRETE POLE Not To Scale 
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#2 AWG Tin-Plated Bore 
Solid Copper Wire Continuous 
To Air T ermino! 

#2 AWG Min. Tin-Plated 
Bare Solid Copper Wire 
To Ground Rods B, 
C And 0 As Required 

Ground Rod 

Ground Rod B 

INSET "A" 

20 1 Radius E och 
"Sphere Of Influence" 

#6 AWG Tin-Plated 
Bore Solid Copper Wire To 
Electrical Service Ground 

Main Ground Rod A 

Ground Rod 0 

GROUND ROD PLACEMENT DETAIL 
<Typical Each Pole! 

GENERAL NOTES: 
1. Distance must be in accordance with project design documents 

and greater than or equal to minimum clear zone requirements. 

2. Exothermically weld off connections to ground rods. 

3. Instaiimorker tape directly above al/grounding electrodes and 
conductors at a depth of 6". 

4. Ali data, coaxial and power cables to the camera shall be 
comp!e te!y concealed. 

5. Ali air terminals must meet UL -96A. 

6. Ground rod A is required. Ground rods B, C and 0 will be 
required as necessary to meet the ground resistance 
requirements in the contract documents. 

7. Place ground system within right of way. 

8. Route all camera cables inside arm of mounting bracket. 

9. Main ground rod to be placed immediately adjacent to pole. 

Bonding Wire 
Conduit 

CCTV Handhoie 

Cabinet 

See Note 1 
Cb Cb 
c: c: '-
D D '" -.J -.J 0 

CG CG °' '> '> 0 

D D .c: 
c':: c':: VJ 

ORIENT A TION OF CONDUITS 
AND DEVICES ON POLE 

2008 FOOT Design Standards 
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Area To Remain Clear For 
Full Width And Depth 

c: 
0 

G:: 
(b 

.c; 
-0 
D 

(_) 

Power Distribution Assembly Ill Service Entrance, Breaker, 
Primog AC Power Filter, 

;-; round Bussbar 
(Number Of Outlets - Pro ·ect S ecific) 

22 11 

SIDE VIEW 

GENERAL NOTES: 

1. Cabinet layout is for pole or base mounted installations. 

2. All dimensions and scale are approximate. 

3. The minimum CCTV cabinet dimensions shall be 
36 11H X 24 11 W X 22"D. 

4. Conduit entrances ore in bottom of cabinet. 

5. There shall be front and rear doors. Both doors shall hove 
the hinged side next to the pole when pole mounted. 

6. Cabinet layout represents preferred placement of typical 
devices. Project-specific designs may not include all 
components illustrated here. 

~~ ~ 
~ 

~ ~~ 
~ 

~ ":::i 
lil 

Q: 

~ ~~ 
~ 

~ ~~ 
~ 

~ 
" 

'":::i Q: 

~ ~~ 
~ 

~ ~~ 
~ 

~ ":::i 
lil 

Q: 

~ ":::i 
lil Q: 

Air Vent Dual Fans 

0 

f7L-~~~-r::::::::::~A~1'.:,_r Vent 

Area To Remain Clear For 
Full Width And Depth 

24 11 

FRONT VIEW 

19" EIA Rock With Topped 10-32 
Threaded Holes 

TVSS Protected Outlets 
For Equipment 

Power Distribution Assembly 
Service Entrance, Breaker, 
Primary AC Power Filter, 
Ground Bussbor 
(Number Of Outlets - Project Specific! 

GFI Protected Convenience Outlet 
For Portable Tools 

Not To Scale 
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1·-·-·-• I • I • I • I • I • •-•-•-•--' 

·-·-·-·· 

CCTV Camera 

TVSS Protection 
For Equipment Power 

RS-232/422/485 
Serial Data 

TVSS •-•-•-•-•-• 

HO---OH--OH--HO--HO--HO--HO---HO--HO 

000---000--0H--000--H0--000 

L ocol Management Port 
RS-232 

I • 
Ethernet 

10/100 Bose TX/RX 
,------------------~ I I 

• : 

Optional 
Power 
Supply 

Video Encoder Ethernet Switch 

' I 
I 
I 
I 

T er min of Server 

' • I 

• I 

------------

Maintenance 
Access 

Power Oistribu tion 
Assembly 

• • • 

GFI 
Convenience Ou tie t( s) 

For Portable Tools 

... AC Service 

• 

I 
From 

Electric Utility 

Ethernet 100/1000 Bose FX 
Single Mode Fiber Optic 

Cabinet 

I • I Moy Be One 

Main tenonce 
Access 

• 
Local Management Port 

RS-232 

Or More De vices 

LEGEND 
-•-•-•-•-•-•-•-•-Doto 
-----------------Ethernet 
•--•••--.. •--Power 

TVSS Transient Voltage 
Surge Suppressor 
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GENERAL NOTES: 

1. Contractor shall splice fiber optic cables in cabinet to 
preterminated patch panel. 

2. Furnish and install TVSS protection on oil video, data, 
and power cabling in cabinet. 

3. Ensure that all electronic equipment power is protected 
and conditioned with TVSS devices. 

4. Sizes and types of conduits and innerducts for network 
communications between the pull box and cabinet are 
stated in the contract documents. 

5. See Index 18102 for grounding requirements. 

6. All network communications conduits and ducts shall be 
sealed with approved waterproof duct plugs and seals. 

Fiber Optic Pull Box Or Fiber Optic Splice Box, 
(See Index 18204! 

Fiber Optic 
Communications 
Conduits 
(As Shown 
On Plans! 

To Power 

Fiber Optic 
Communications 
Conduits 
(As Shown 
On Plans! 
ii; 

Service Assembly 

Power Conduit 

CCTV Cabinet 

.. ~ .... ~ . . . "' .. : .. 

2" PVC Conduit For Routing 
Cabling To Camero Between 
Cobine t And Pole 

1/z" PVC Grounding Conduit 

#4 A WG Ground Wire 

2008 FOOT Design Standards 
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See Detail A 

Pole Mounted Cabinet 

Fiber Optic Pull Box 

Power Conduit 

Assembly 
Fiber Optic 
Communications Conduits 
(As Shown On Plans! 

JYz" RG 
Power 
Conduit 

a 

Yz" PVC Conduit 
For Grounding 

STEEL POLE 

JYz" RCS Conduit Riser For 
Power Into Cabinet From 
Power Service Assembly 

CCTV 
Cabinet 

0 

Composite 
Camero Coble 

- - -ff. - -

2 11 PVC 
Conduit Riser 
For Fiber Optic 
Drop Coble 

CCTV 
Cabinet 

One Pulling Elbow 
Type LB 2" For 

Camero Composite Coble 

FRONT VIEW SIDE VIEW 
DETAIL A 

Composite 
Camero Coble 

Pole Plate With 
Stainless Steel Bond 

Pole Opening For 
Entrance Sholl Be 
Installed 

Cabinet 
Factory 

(2) Conduit Risers 
(JJ JYz" For Power 
(J) For Fiber Optic 

Communications 
Conduits (As Shown 
On Plans! 

See Detail A 

Pole Mounted Cabinet 

Fiber Optic Pull Box 

a 

Yz" PVC Conduit 
For Grounding 

Fiber Optic 
Communications 
Conduit 
(As Shown On Plans! 

,. 

CONCRETE POLE 

GENERAL NOTES: 
1. Contractor shall splice fiber optic cables in cabinet to 

preterminoted patch panel. 

2. Furnish and install TVSS protection on all cabling in cabinet. 

3. Furnish and install secondary TVSS protection on outlets for 
equipment in cobine t. 

4. Sizes and types of conduits and innerducts for network 
communications between the pull box and cabinet are stated 
in the contract documents. 

5. Ensure that equipment cabinet is bonded to CCTV pole 
grounding system. 

6. All network communications conduits and ducts shall be sealed 
with approved waterproof duct plugs and seals. 

7. Pole mounted cabinets shall be mounted with hinges next 
to the pole. 

Not To Scale 
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Cable 
Stop 
Block 

Conduit 

Pole De toils 
On Separate 

Drawing 

Ground Rod Base 
Mount To 
Side Of Pole 

f/2" EJP Alloy 110 
Copper Air T er min al 
Class II 

Remo voble Top Cop 

Connectors And Camero Wiring 

Pole Top 
Junction Box 

3-Woy Tracking 
Guide And Support 

Pulley 

CCTV 
Lowering 
Cable 

Contact 
Connector 

Camero Connectors 

Camera Mounting Bracket 
And Dome Flange 

Dome Type CCTV Camero 

Divided Channel Arm 

Unit Fitter 

Pulley 

EPDM 0-Ring Seal 

~ffi~~t,..._~-~---Disconne ct Unit 

L----Connector 
Socket 

Guide Pin 

Double Support Arms 

Sealing Gasket 
(Be tween Lower Con toe t 
Assembly And Junction Box! 

Strain Relief Fitlil7g 

TVSS Surge Protection 
For Power, Doto And Video 

CAMERA LOWERING DEVICE 

GENERAL NOTES: 
1. Lowering device to be shipped ready for pole 

attachment to include 100 ft. of composite power and 
signal cable pre wired to lowering device at the factory. 

2. The lowering device manufacturer shall supply both a 
portable lowering tool with a manual hand crank and 
a portable electric drill mo tor with custom clutch 
adapter. One lowering tool per every JO lowering 
de vices is required. 

3. The lowering de vice monufoc turer shall provide on 
on-site ins ta/lotion inspection and operator ins true tion 
and certification. This ensures the product is assembled 
correctly and, more importantly, that all necessary 
persons are trained in the proper, safe operation of 
the system. Before erecting the first pole the contractor 
must con toe t the lowering de vice supplier and schedule 
a representative to be on-site. 

4. Lowering device connection to top of pole shall 
be capable of service tension and shear of J kip 
minimum. The contractor shall provide product cut 
sheet capacity data for the engineer's review and 
approval prior to instollotion. 

5. Camero to be mounted to camera junction box and 
stabilizing weight via lf/2" Standard NP T Pipe Thread. 

6. Use air terminal extension when the pole top junction 
box is wider than top of pole. 

Not To Scale 
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GENERAL NOTES: 
1. Verify the pole type, the dimensions of the pole at the point 

of installation of the camera mount, and angle with respect 
to the roadway before manufacturing camera mount assembly. 

2. The design of the camera mounting bracket shall conform to 
the Plans Preparation Manual, Volume I, Chapter 29 and shall 
allow for the additional weight of the CCTV dome camera 
system. 

3. No field welding shall be permitted. 

4. Mounting bracket orm shall be level ofter installation. 

5. The contractor shall submit shop drawings for the proposed 
fixed mounting arm, signed and sealed by a Professional 
Engineer registered in the State of Fforida, to the Engineer 
for review and approval. 

6. See Index 18113 for concrete pole details. 

7. Galvanized pipe connections and conduit entry points shall be 
sealed in accordance with Section 630 of the Standard 
Specifications. 

Pole Plate With 
Stainless Steel Bond 
Wr Method Approved 
By Engineer! 

A 

Pole Plate With Stainless Steel 
Bond (Or Method Approved By 
Engmeer! c-'---~ 

I 
I 

I 
I 

/ 
/ 

/ 

Cost In Place 2" Galvanized Nipple 
For Concrete Poles. Hole With 
Nipple Gramme t For Steel Poles. 

Bond #4 AWG Tin-Plated Bore Solid Copper 
Ground Wire To Camera Support Base By An 
Aluminum To Copper #2 - #14 AWG Lug. 
Attached To Camera Base With The Stainless 
Steel Self-Topping Screw. Remove Point Or 
Protective Coating Where Attaching Lug. 

' ----1 \ ---- \ ------------ -----~ I 

:\ I I 
Fixe.d Mountinq Bracket Must Be . . I\ 1 1 

Destqned To Match Mounting Prov1s1ons ~Sfrqin Relief 
For Dome Type CCTV Camera ~ ____ J_-:__-j,_-:__-_ ----~Fdtmg 

I/ ?:=---=-_I A '-\ 
I 'J_~~ \ 
I r I 
I { I 

Cabling To~ / 
Camera "{ Camera Connector 

Harness Supplied 
To Match Camera 

I \ I 

; '0 " I I 

Vories (2' Mox.) 

SECTION AA 

. 

I 
I 
I 
I 
I 
I 
I 

Dome Type Camero Assembly 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
L_ -------------~---~ 

I 
I 

\ 
\ 

/ 
I 

I 

I 
I 

I 

ELEVATION <CCTV POLEJ 
WITH FIXED MOUNTING BRACKET 

6!/2 11 Dia. 

0 

oQo 

The Contractor Sholl Verify With CCTV 
Manufacturer The Correct Connection 
To Flange Of The CCTV Camero Housing 

2008 FOOT Design Standards 
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GENERAL NOTES: 

1. Design Criteria.- Poles shall be designed in accordance with the 2001 
AASHTO Standard Specifications For Structural Supports For Highway Signs, 
Luminoires And Traffic Signals. 

The structure sho!!not exceed 1" deflection in a 30 mph (nongustJ wind 

All footings and foundation designs shall be based on site soil boring data, and 
submitted to the Engineer for review and approval. All designs, drawings, and 
co!cu!otions submitted must be signed and sealed by a Professional Engineer 
licensed in the State of Florida. 

2. Pole Shaft.- The pole shaft shall be round or 16 sided with a 4" corner 
radius, hove a constant linear taper of 0.14 in.lft. and contain only one 
longitudinal seam weld for the poles. Circumferential welded tube 
butt splices and laminated tubes are not permitted. Longitudinal seam 
welds within 6" of complete penetration pole to base plate welds shall 
be complete penetration welds. 

3. Handho/es.- See Oetrn!J. 

4. Cable Supports.- Electrical Cable Guides and Eyebo!ts.- Top and bottom 
electrical cable guides shall be located within the pole aligned with 
each other. One cable guide shall be positioned 2" below the handho/e 
and the other shall be positioned !" directly below the top of the tenon. 
An eyeball sha//be positioned 214" below the top of the handho/e. 

5. CCTV Structure shall be 
Poles 
Steel Plates & Pole Cap 
Weld Metal 

os follows' 

Bolts (Except Anchor Bolts! 
Anchor Bolts 
Nuts For Anchor Bolts 
Washers For Anchor Bolts 
Handho/e Frame 
Handho/e Cover 
Stainless Steel Screws 

6. All Nuts, Bolts and Washers 

All other Steel Items 

-> ASTM A595 Grade A 
-> ASTM A709 Grade 36 
-> E70XX 
-> ASTM A325, Type 1 
-> ASTM F1554 Grade 55 (6 Min.! 
-> ASTM A563 Grade A Heavy Hex 
-> ASTM F436 Type 1 
-> ASTM A709 Grade 36 
-> ASTM A607 Grade 50, 55, or 60 
-> ANSI Type 316 

-> ASTM A153 Class C or 0 
Depending on Size 

-> ASTM A123 

7. Reinforcing stee/sha//be ASTM A615-96, Grade 60. 

8. Concrete foundations shall be Class IV !drilled shaft! with a 
minimum 28-day compressive strength of 4 ksi for all environmental 
classifications. 

9. Grout shall have a minimum 28-day compressive strength of 5 ksi and shall meet 
the requirements of Section 934 of the Standard Specifications. Grout after pole 
is set and properly plumbed. Grout pad is optional. 

10. All welding shall conform to American Welding Society Structural Welding 
Code (Steel! ANSI/AWS 01. 1 (Current Edition!. 

11. Shop drawings must be submitted to the Engineer for review and approval. 
Fabrication shall not begin until shop drawings are approved. 

12. The foundation for the CCTV structure shall be constructed in accordance with 
Section 455 of the Specifications. Payment for the foundation and any other 
inciden to! items to furnish and ins tall a complete CC TV s true tu re shall be included 
in the pay item for the complete CCTV structure. 

13. Except for anchor bolts, all bolt hole diameters shall be equal to the bolt 
diameter plus f/16 ",prior to galvanizing. Hole diameters for anchor bolts shall 
not exceed the bolt diameter plus f/2 ". 

14. When the structure is fully loaded it shall be plumb. 

15. The structure shall not be erected until the foundation concrete has been 
allowed to cure for a minimum of seven days. 

LOWERING DEVICE NOTES: 

1. Pole Top Tenon.- A tenon shall be bolted to the pole top with mounting holes and 
slot as required for the mounting of the lowering device. The tenon shall 
be of dimensions necessary to facilitate lowering device component installation. 
Each slot shall be para/le/ to the pole centerline for mounting the lowering device. 

2. All cob/es shall be secured 1n a manner that prevents them from interfering 
with or being damaged by the lowering cable that moves within the pole. 

3. Lowering arm shall be mounted perpendicular to the roadway or as directed by 
the Engineer. The CCTV pole shall be positioned so that the camera can 
be safely lowered without requiring lone closures. 

4. Pole shall include lowering device which includes top J-box, mounting hardware, 
lowering cable, contact block, waterproof e!ectrico/ connectors, camera J-box, 
housing and steel pole. 
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Pole 

Wire-
Eyes 

Handho/e 

)=CJ---- Lowering Device Arm 

ORIENTATION VIEW 

[1] 

Air T ermina! 
(See Index 18102! 

For Lowering 
De vice De toils 
(See Index 18110! 

De tail 1 

Top Of Grode /;
b~ffieljf Shaft 

~-------r~5..U..~~=~~ 
Ill' = 
II I 

ror Conduit 

WITH LOWERING DEVICE 
ELEVATION 

UJ 
Q) 

c: 
D 

"'" 

Pole 

Handhole 

ORIENTATION VIEW 

~
' Q) CJ 

[} I 

~ ~ 

0.14" 

[1] 

I
ll ' 

II I " '~ 

Air T ermine! 
(See Index 18102! 

Cap Plate 

De tail 1 

/;

Top Of 
Ori/led Shaft 

Top Of Grade 

Index 18108 
ror Conduit 

WITHOUT LOWERING DEVICE 
ELEVATION 

Hondho/e Sholl Be Sized 
To Accommodate Lowering 
De vice E qwpmen t 

Optional 
Grout Pod 

II II 
II II 
II II 
II II 
II 
II II 
II II 

~ ~ 

DETAIL 1 
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Shaft / Pole 

Top Of Grode 

_.__- Drilled Shaft 

Double Nuts (Typ.J 
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.[: 
~ i 

I 

I 

I 

I : ~1 ~ 
I LO ::::: 
I 

I 

I 

TENON DETAIL 

Air T ermino! 
(See Index 18102! Ten on Bolted To Pole 

So The Rectonqulor 
Openings Are 9V • 
From The Handhole Boxes 

!" Lifting Hole 

I. 

Al. Nameplate 

Plug Top Of Pole With Concrete 
A Minimum Depth Of 3" 

Calv. Steel Hondhole Box & Coverplate 

~-r---i-- ~ ·~[/' 1-802_" Couplings With Caps • ~ To Hondhole Box 
(0 

~ 

o----Galv. Steel Hondhole Box & Coverplote 

Grade 
)/2" Insert In Ctr. At Bottom Of Handhole 
Box - Pullout Strength 300 lbs. 

-i--i-·r- .,...-.+--+-Y2" Grd. Lug Grounded 
lO To Reinf. Cage 

0 

:S 2 - 3" x 1211 Conduit 
0 Entry Holes 
.. (b 

c::i 
Cl 

0 ~ 
'-.. " Concrete .. o:i 

I 
LllJ .. 

I Vories i Plugged Butt 
' ' 1)/2" Drain Hole 

WITH LOWERING DEVICE 

' .. . '. . ' 
• 

!" Lifting Hole 

Air T er min a! 
(See Index 18102! 

1 - 2" Coupling With Cop 
IQ 180 • To Handhole Box 

Al. Nameplate 

Calv. Steel Handhole Box & Co verplote 

- 2" Couplings With Caps 
180 • To Hondhole Box 

Tl,-,ct---+""77'-~~-0" Insert In Ctr. At Bottom 

(0 

I 

OJ 

Of Hondhole Box - Pullout 
Strength 300 lbs. 

)/2" Grd. Lug Grounded 
To Reinf. Cage 

2 - 3 11 X 12 11 Conduit 
Entry Holes 

I • Vories, i Pj;;gged Butt 
1; 2" Drain Hole 

WITHOUT LOWERING DEVICE Not To Scale 
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Pole Top' 
Pole Butt' 
Pole Toper' 
Pole Length' 
Pole Weight' 
Def/ Spec 
Max. Camera 
Max. Camera 

SPECIFICATIONS: 

/IL II Pole 
25 1 

30' 
35' 
41' 
46' 
52 1 

57' 
63' 
70' 
75' 
80' 
85' 
90' 

8f/4" Dia. 
W.18 X L ! + 8 f/4" 
0.18 in.lft. 
11L 11 See Chart 
11 W11 See Chart 
1" Max. In 30 mph (Nongust! 
5.60 Sq. rt. Total 
240 lbs. Total 

Class "W" 
G 
G 
G 
G 
G 
G 
G 
G 
G 
G 
J 
J 
J 

2,016 lbs. 
2,571 lbs. 
3,179 lbs. 
3,978 lbs. 
4, 691 lbs. 
5, 630 lbs. 
6,444 lbs. 
7,494 lbs. 
8,750 lbs. 
9,739 lbs. 
11, 000 lbs. 
12,113 lbs. 
13,278 lbs. 

0 
Grd. Lug 

TOP VIEW 

GENERAL NOTES: 

1. All cables shall be run in conduit to prevent them from 
interfering with or being damaged by the lowering cable that moves 
within the pole. 

2. Lowering arm sha!!be mounted perpendicular to the roadway or as 
directed by the Engineer. The CCTV pole shall be positioned so that 
the dome enclosure can be safely lowered without requiring lone 
closures. 

3. Pole shall include lowering device which includes top J-box, mounting 
hardware, lowering cable, contact block, waterproof e!ectrico/ connectors, 
camera J-box, housing and concrete pole. 

4. Design Criteria' Designed in accordance with the 2001 AASHTO Standard 
Specifications For Structural Supports For Highway Signs, Lum/noires 
and Traffic Signals. 

5. The contractor shall submit shop drawings and capacity calculations 
for the design of proposed poles, signed and sealed by a Professional 
Engineer licensed in the State of Florida, to the Engineer for review 
and approval. 

6. Burial depth "D" and concrete foundation by engineering design. All 
designs, drawings, and ca!cu!otions submitted must be signed and 
sealed by a Professional Engineer licensed in the State of Florida. 

c 

0 

Two 2" X f/4" Eyeballs 
With Eye Facing Top Of 
Pole Located On Each 
Side Of Top Handho/e 
Box 

Top 
Handho/e 
Box 

SECTIONAL VIEW 
THROUGH TOP 

HAND HOLE BOX 

Not To Scale 
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Varies 

Drain Pipe 

2500 PSI Closs I 
Concrete 

V---cl----1- -

""'--+f--'--'.J --+'* 

SECTION AA 

6" Warning Tape 
Wn Top Of Closs I Cone.! 

Orange Insulated 
Locate Wire 

Fiber Op tic 
Communications 
Conduits 
<As Shown On Plans! 

C\,J .~'-\. ...... -"-' ~~ ......_ ,~ ~ .-.....: ,~ _-......_; ,1, 6 11 Warning Tope 
~ 

Ci .S: OL rangte IWn.sulated 
"'~ 6" Min. oco e ire 

Vories~ 
Existing Utility 
Structure 

Conduits 

Or Drainage 

C"J l\.11'""0\''~-\\\C.~;:\IB. ""'~';\1'2,'ll\l.~smiii~~l"s'2\\\.~~"l.lii'"ll'I.""~:\\\\:. /"- 6 " Warning Tape 
~ '" 

' cu Cl,j 

"' Cs 

Vories ~011----

6 11 Minimum 
Existing Utility Or Drainage 
Structure 

Orange Insulated 
L ocote Wire 

Conduits 

CONDUIT INSTALLATION DETAILS ACROSS 
EXISTING DRAIN PIPES OR UTILITIES 

GENERAL NOTES: 

1. The contractor, with approval from the Engineer, 
may odjus t the final burial depth of the 
conduit(s) in order to transverse nonmovob/e 
object conflicts. 

2. Back fill with excavated material and 
compact the soil until firm and unyielding. 
Remove rock and debris from 
backfill material. 

3. Where conduits ore to be installed over 
existing underground structures (e.g., drain 
pipes or utility lines) which ore less than 
30" deep, the contractor shall encase the 
conduit in 2500 PSI Closs I concrete for the 
entire length of conduit that is installed at a 
depth of less than 30". 

4. If the amount of cover over the encasement 
is less than 6", the contractor shall install 
the conduit to poss below the underground 
structures (e.g., drain pipes!. 

5. Size and type of fiber optic conduits shall 
be shown on plans. 

Min. 36" Or As Directed 
By The Engineer 

Conduit Located Behind '--~~..i-~ Conduit Located In Front 
Of Guardrail Guordra1! 

Scaled From Plans 
Finished Grode 

CondwHsJ 

Warning Tope 
12" Min. Depth 

Slope May Vary 

Beneath Roodwo And / Or Utilities 

:t:Maintoin 12 11 Minimum Vertical Clearance When Crossing Over Pipe 
And / Or Utilities. If Minimum Vertical Clearance Cannot Be Maintained, 
Then Conduit Is To Be Routed Under Pipe Mrnntoining 12" Minimum 
Vertical Clearance. 

CONDUIT INSTALLATION TYPICAL DETAIL 
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~ 
Concrete Apron ----.=~.,....,,..,...~~-r---:,...,:::::....~...,,.., 

J'-0'1 

t__ b .. 

Fiber Conduit_-i:==J 
(As Shown In Plans! 

t==::i-- 2" Fiber Conduit 

Ground Rod 
(As Shown In Plans! 

• . 6 
b 

0 
0 . 

6 6 Secondary Fiber--+-~--~-< 6 6 b 6 

Conduit (As Reqd.! ~~~~~~~~~~~~ 

~ 
SECTION BB 

Min. 

·~ r--=- . ",• . , B +-~--------
·~ . ,.· .. 

Approved 
Ground 
Connection 

Ground Rod 
(As Reqd.! 

Store Fiber 
(50' Min.! 

12" Bed Of Pearock 
Or Crushed Stone 
For Drainage 

Fiber Conduit 
(As Shown In Plans) 

Ground Rod 
(As Reqd.) 

SECTION CC SECTION AA 
PULL BOX 

GENERAL NOTES: 
1. Fiber optic boxes shall not be installed in roadways or 

driveways. 
2. The fiber optic box shall be one of the products included 

on the Approved Product List. The legend "FDOT Fiber Optic 
Cable" shall be stamped on all covers. 

3. Fiber optic boxes shall be installed flush with the finished 
grade surface. 

4. Fiber optic box length (/ong side! shall be parallel to the 
roadway. 

5. A pu!lwire sha//be installed in the empty conduits for future use. 

6. All splice boxes shall be provided with cable hanger racks designed 
to support cables and splice enclosures. Cost of rocks to be 
included in cost of splice box. 

7. Refer to Section 783 of the Standard Specifications 
for splice requirements. 

Concrete Apron 

J C Fiber Cond 
L_rAs Shown 

In Plans! 

uit 

ire 

6 \. 6. 
6 

. . 
6 

.6 p. I> 

0 0 . 

-" ''~' , 

~ 1'-0" 
/ 

./ 
. . 

6 • . 6 

/ b . . . 
"") 

1;~ 

1 1-0 11 

--F 1ber Conduit -Locate W 
Ground R od I I ( As Shown In Plans! 

ber Secondary F1 
Conduit (As Reqd.! 

. 
. 
6 

. 6 
0 . ' 

~ . . . . 
6 6 6 0 6 . . . . . . 

~ 
SECTION BB 

6 11-8 11 

(Typ.! I i-ql. 5'-0 11 

Mm. · 1 i-q1· I 1-ql. 2~-6 .. • 11-q I 

'1/. (Typ1J 

·~ fa +-....___._,- - - - - - - -

Locate Wire 

~; ~~ 
B • 

6 11 Cl 
I Locate Wire 

Fiber 
Conduit 
(As Shown 

dl,:rt'"'frTII?~ In Plans) 

Approved 
Ground 
Connection 
(As Reqd.! 

Ground Rod 
(As Reqd.! 

Store Fiber 
(200' Min.! 

12" Bed Of Pearock 
Or Crushed Stone 
For Drainage 

Ground Rod 
(As Reqd.) 

SECTION CC SECTION AA 
SPLICE BOX 

8. Fiber optic boxes sha!!not contain electrical conduit 
or conductor. Electrical conduit and conductors shall 
be installed in separate boxes from each other. 

9. Conduit center line shall be aligned to top edge of box to 
facilitate cable pulling. 

10. Al/fiber optic boxes sha//have J'-0" wide (min.! x 6" 
deep concrete aprons sloped away from box. Apron is 
to be included in the cost of each box. 

11. Fiber optic boxes shall meet FM 5-539 test procedure. 

12. Refer to Section 783 of the Standard Specifications 
for box requirements. 

13. All splices shall be properly weatherproofed. 

14. The size and type of fiber optic communications conduit 
shall be shown on plans. 

15. The use of ground rods shall be shown in the plans. 
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---------------------------------------------1 1---------------------------------------------------------

0MS Enclosure 
Equipment Cabinet I 

I 

I 

I 

I 

I 

I 

I 

GFJ 
Convenience 

Outlets • • 
Lighting 

--··· AC 
Service 
Entry 

ooo--000--000--000 

Power 
Distribution 

And Breakers ,,-··1 ! i 

1··· Convenience 
Outlets 

Op tionol Power 
Supplies 

I 

• : 

Edge Switch 
100 Base FX 

I 
I 
I 

_____ _J __ _ 

I 

~~-------

Field Tech Computer 

(Temporary Service Connection) 

LAN / WAN 

GENERAL NOTES: 

~---~~--~ j i I Power J 
Equipment 

:

1 

L__(.

1

.. Dist~~~tion UPS - Power - 000--•··1 

···-

••• 
: 

Breakers With TVSS 

Power ! , .. •--•••--•••--• 
Distribution 

And B:eokers L • 
oo--ooo 

I 

: = I : 

I 

': . UPS Field Tech Computer I 

(T emporory Service 
: • Connection) 1 • 

• :-·-·~·-•-•-•-•-·-·~ TVSS ~·-•-•-•-~~'-C_o_;~:r~g~-1-le_r_~ 
Equipment 

Power 
With TVSS 

• I • 
I • 
I • I 

• 

I 

• I ·-·-·-·-·-·----·-·-
' . t I 

' . 
• I 

Terminal • I TVSS I •-·-~, _.J 
Server l r l • 

i 
Voltage, Opto, 

Temp., Air Flow, 
Humidity And 

Filter Sensors 

f-+-· Doto Bus 
Display 
Module 

Doto Bus 
(As Reqd.! ~---~ 1 

I 

I 

I 
• • • 

I 

• • :____ Climate & 
Temperature 

Control 

' • I • I • I • I • 
r-•-•-•-•-•I 

' • I • I • I • 

Display 
Modules 

.. _ .. J 

LEGEND 

1. AC wired cabinet shall be equipped with a surge protector with 
on alarm feature. 

• +-Doto - - -Ethernet 
•--------Power 

2. Equipment cabinet shall be located on OMS sign structure. TVSS T ronsien t Voltage 
Surge Suppressor 
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c: 
0 
'-
"-
cu 
.s 
-0 
0 

(_) 

Area To Remain Clear For 
Full Width And De th 

Area Reserved For 
Access Con troll er 

Dr 
Local Interface Panel 

SIDE VIEW 
Power Distribution Assembly 
Service Entrance, Breakers, 
Primary AC Filter, T erminol 
Blocks, Ground Bussbor TVSS 
Surge Pro tee lion 

~ ~~ 
~ 

~ 

"' 
"'":::i Q 

~ 

"' 
"'":::i Q 

~ ~~ 
~ 

~ ~~ 
~ 

~~ ~ 
~ 

~ ~~ 
~ 

Dual Fons 

0 

GENERAL NOTES: 
1. Cabinet layout is for pole or base mounted 

installations. 
~'-nt ______. 

1-11------L...---------..:::- Air Vent 2. All dimensions are approximate. 

Area To Remain Clear For 
Full Width And De th 
Area Reserved For 
Access Controller 

Or 
Loco! Interface Panel 

GFI Protected 
Convenience Ou tie t 

24" For Portable Tools 

FRONT VIEW 

3. The minimum OMS cabinet dimensions shall be 
36 11H X 24 11 W X 22 110. 

4. Conduit entrances are at bottom of cabinet. 

5. Minimum number of duplex outlets is two: 
1 TVSS protected and 1 GFI protected. 

6. Either on access control/er or loco/ access 
panel shall be provided to provide full access 
to OMS siqn for control, programming 
and troubreshoo ting. 

7. Load center shall be roted for at least 
100 amps 120/240 VAC and with at least one 
main disconnect and 3 circuit breakers. 

TVSS Protected 
Outlets For 
Communications 
Hardware 

Load Center Must Include Power 
Distribution Assembly Service 
Entrance, Power Filter, Main Breaker, 
Separate Circuit Breakers For 
Equipment Power And Convenience 
Outlets, Ground Blocks, Ground 
Bussbar And Terminal Blocks For 
Direct Connection To Protected 
Power Outlets 

19" EIA Rock With Topped 10-32 
Threaded Holes 

Not To Scale 
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GENERAL NOTES: 
1. If no guardrail or barrier wall exists, structure shall be outside clear zone. 

Clear zone shall be measured to edge of drilled shaft if drilled shaft is more 
than 4" above adjacent grade. 

2. Catwalk shall extend to outer edge of paved shoulder. 

3. Clear zone distance and setbacks from edge of travel/one shall be in 
accordance with Plans Preparation Manual Volume I, Chapters 2 and 4. 

Existing Guardrail 

OMS Structure Shoulder 

Travel Lane 

Travel Lane 

Travel Lane 

TYPICAL PLAN VIEW 
DMS CANTILEVER STRUCTURE 

Existing Guardrail 
Catwalk 

OMS Structure Shoulder 

Travel Lane 

Travel Lane 

Trove! Lone 

' c' 
'1-~ Existing Guardrail 

TYPICAL PLAN VIEW 
DMS TRUSS STRUCTURE 

[ 

I 

Wolk-In 
OMS Sign 

12' 

Trove/ Lone 

Variable [ 
~------1 

See Index 18305 ~-,__ 

12' 

Trove! Lone 

For Grounding And 
Lightning Pro tee ti on 

Variable 

36' 
4' 

Min. 
12' Clear Zone 

See Note 1 

Travel Lone 

Volume I, Tobie 2.10.4 

Catwalk Sholl Extend 
To The Edge Of The 
Paved Shoulder But Not 
Less Thon 4' Jn Length 

Variable 
See Note 2 

TYPICAL ELEVATION VIEW 
I ',,, 

I ............. _ ;;v:_ 

DMS WITH CANTILEVER STRUCTURE I 

Variable 

4' 
Min. 

Clear Zone 
See Note 1 

See Index 18305 
For Grounding And 
Lightning Pro tee ti on 

Variable 

[ 

I 

Variable f!!V;:=o=ri=ob':'l~eTT-------1-W-- Co twolk Sholl Ex tend 
1---------------t-o-C~=- To The Edge Of The 

See Note 2 4' Paved Shoulder But Not 36' 
Min. Less Thon 4' In Length 

12' 12' 12 1 Clear Zone 
See Note 1 

[E& ___ ..;__T~r~a~ve~~-L-~-:-~--+--Tr_a_v_e_IL_o_n_e-+-T_r_o_ve_l_L_o_ne---4--7'-~-

//r-"/-r,~/., ~ -------1~~~" Min ~~:~~--:a~-~:~--:Jc z~~o~~~~', 
,.... ...... ,.... Plans Preparation Manual 

Volume I, Tobie 2.10.4 

TYPICAL ELEVATION VIEW 
DMS WITH TRUSS STRUCTURE 
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Door Hinge 

Access Door 
(80 11 x 24 11

) 

Dynamic Message 
Sign WMS! 

Door Latch I Handle 

Handrail 

Post 

Grating 

Catwalk 

I-Beam 

Bottom Truss Chord 

See Index 18305 
Grounding De toils 

Fiber Optic Pull Box Or 
Fiber Optic Splice Box 
(See Index 18204! 

Fiber Optic 
Communications Conduit 
(2" PVC! 
(As Shown On Plans! 

Top Truss Chord 

OMS 
Cabinet 

Air T er min a! 

Conduit Entrance Location 
Per Manufacturer 

Back Truss 
Chord 

Two 2 11 Flexible Conduits For 
Electrical Service And 
Communications 

Place Conduit Strops At 
3' Spacing (Typ.! 

One 1)/2" RGS Conduit For 
£/ectrica! Service And One 2 11 

PVC Conduit For Fiber Optic 
Communications To Extend Up 
Column To Flexible Conduit 
Segments And Then Along Bottom 
Truss Chord To Sign Housing 

Bottom Of Plate 
(Grout Pod Optional! 

Finished Grade 

GENERAL NOTES: 
See Index 18305 
Grounding De tails 

1. Cabinet may be pole or base mounted as shown on plans. 

Power Conduit 
(Jj/2" PVC! To Power 
Service Assembly 

2. Fiber optic conduit size to be shown on plans. 

Not To Scale 
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i1l -er--------- rrl 
11 _--i- --- -----i::-- <le 

2-2 11 Rigid Conduits 
(Power And Communications) 

2-2" Flexible Conduits 
(Power And Communications) 

OMS Cabinet 

/One 1!/z" Rigid Steel Conduit 
/ For £/ectrica/ Service 

One 2" PVC Conduit 

Vertical I-Beams 

2-2" Rigid Conduits 
(Power And Communications) 

2-2" Flexible Conduits 
(Power And Communications) 

OMS Cabinet 

/ 

One 1!/z" Rigid Steel Conduit 
For £/ectrica! Service 
One 2" PVC Conduit 

y- ----------- --"--~ 

For Fiber Optic Communications 
(As Shown On Plans! 

- - ---i :::~ == = == = == = = = =]=::::: ::::-::r - ~~ For Fiber Optic Communications 
(As Shown On Plans! 

TRUSS OMS 

GENERAL NOTES: 

See Index 18305 
Grounding Details 

1. Conductors for grounding shall be connected to steel framework that 
hove been cleaned to base metal, by use of bonding plates having 
contact area of not less than 8 square inches or by welding or brazing. 
Drilling and topping the steel structure to accept o threaded connector 
is also on acceptable method. 

2. If steel framework is to be drilled and tapped to accept threaded 
connector, the threaded connector shall have at least 5 threads 
fully engaged and secured with a jam nut to the steel framework. 

3. Bends in the conduit with OMS communications coble (6-count single 
mode fiber optic coble) shall not be less than the manufacturer's 
minimum bending radius for the fiber op tic cable. 

4. No bend of lightning conductor shall form on included angle of less 
than 90 degrees, nor shall it hove a radius of bend less than 8 inches. 

CANTILEVER OMS 

See Index 18305 
Grounding Details 

5. Catwalk and handrail design and installation shall comply with AISC, 
AASHTO, and OSHA requirements as applicable. 

6. Al/doto, cooxiolond power coble for the OMS sho!!be completely 
concealed. 

7. Structural attachment of OMS sign to structure is responsibility of 
contractor. 

8. Columns shall project above the top of the OMS sign. Lightning 
protection shall conform to NFPA 780. 

Not To Scale 
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6 11 Minimum 

Tin-Plated Bore Solid Copper 
Wire To Ground Rods B, C And D 

As Required 

Ground Rod B 

f/2" ETP Alloy 110 Copper 
Air Terminal !Closs II! 
Bose Attached To Web At Top 
Of I -Beam. See De toil A 

Dynamic Message 
Sign !OMS! 

v 
. 

Catwalk I-Beam 

Ground Lug 

See Index 18102 

Finished Grad 

r Exothermic Weld 

To Ground Rod C 
To Ground Rod 0 

To Electrical Service 

Main Ground Rod To Be Placed 
Immediately Adjacent To Pole 

% " Oiome ter By 20' Long 
Copper-Clod Steel Ground Rods 
Driven Into Undisturbed Earth 12 11 

Min. 

36 11 

40'_ ----~' Mox. :---------ir--Min. 

OMS 
Cabinet 

Solid Copper 48" Air T er min al 
!1/2" Diameter) With Copper 
Flat Surface Bose Attached 
To Top Of Upright. See Detail B 

#2 AWG Tin-Plated Bare Solid Copper 
Ground Wire. Bond To Al! Arr Terminals 
And Ground Rod With Exothermic 
Weld In Yz" RGS Conduit. 

f 
Bottom Of Plate 
!Grout Plate Optional) 

Finished Grode 

#6 AWG Tin-Plated Bore Solid Copper 
Ground Wire To Structure 
Grounding Conduit (J/2" PVC! 

#6 AWG Tin-Plated Bare Solid Copper 
Wire To Electrical Service Ground 

Not To Scale 
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~r 

~-:77::::-----Yz" EJP Alloy 110 Copper 
- Air Terminal (Closs II! 

#2 AWG Tin-Plated Bare 
Solid Copper Ground Wire. 
Bond To All Air T ermina!s And 
Ground Rod With Exothermic Weld 

Surface Base Of 8 Square-Inch 
Minimum Contact Area 

OMS Cabinet 

#2 AWG Tin-Plated Bore 
Solid Copper Ground Wire. 

Bond To All Air T ermina!s And 
Ground Rod With Exothermic Weld 

1/2" ETP Alloy 110 Copper 
Air Terminal (Class II! 
Surface Bose Of 8 Square-Inch 
Minimum Contact Area 

OMS Cabinet 

TRUSS DMS CANTILEVER DMS 

DETAIL A DETAIL B 

GENERAL NOTES: 
1. All grounding materials shall meet the requirements of Section A620 of the 

current Mimmum Specifications For Traffic Control Signo!Devices (MSTCSDJ, 
except as noted. 

2. All ground rod resistance readings shall be performed as per Standard Specification 
785-2.3.4. Submit data sheets to the Engineer. 

3. Exothermically weld all connections to ground rods. 

4. The contractor may, upon approval of the Engineer, insto!!o 30-foot sectional 
ground rod for instances when conditions will not allow for the installation of the 
3 ouxil!ory ground rods. 

5. Install marker tape directly above ail grounding electrodes and conductors. 

6. All RS-232 coaxial and power cable to the OMS shall be completely concealed. 

7 Copper fiat surfaces shall be bolted, welded, or brazed securely to framework to 
main ta in e!ec trica! continuity. 

8. All air terminals must meet UL -96A. 

9. Grounding system shall be placed within right of way. 

10. See Index 18102 for ground rod placement detm!. 

Not To Scale 

2008 FOOT Design Standards 

DMS GROUNDING DETAILS 

Lest 
Revision 

07/01/07 
Sheet No. 

2 of2 
Index No. 

18305 



Front Face of 
Back wall or ~ ~ 
I[ Pier or Bent 1 r"---- 1[ Bearing I[ Bearing~~ I Front Face of 

Back wall or 
, I[ Pier or Bent 

I[ Beam L ! -~------- -------~-

~- =i.----=-----=-~ -----=-----=-~ - -u--
(/)=90° ' ' (/)= 90° 

I 
Edge of Flange 

I 

END J D. . . . END 
1rect1on of Stat1onmfl ..._ 

2 

CASE 1 

I[ Bearing 

+-Y , f Chamfer Acute Corners of Top & Bottom Flange <Typ.J 

< • '<~ f"' Edge of Flange "'- ' f Front Face of 
"-- ' Back wall or 

(/J < 90?_, ~, ~ , I[ Pier or Bent 

I[ Beam=1 ~ -~---~~~~~~ -==~==~S:_-_ ~~!- (/J < 90° 

Front Face of ~ ~ ' 

Backwal/ or ~ y.;/' i 
I[ Pier or Bent END 1 . . . . END 2 ' +. 

Directi on of Sta t1onmg ..._ 

Front Face of 
Back wall or 
I[ Pier or Bent 

CASE 2 ![ Bearing 

/ 
--=---_ -=-_-_-_z _- , ~-If! (90° / __ C 
- - - - -7--

of 
/ Bock wall or 

Edge of Flange f£ Pier or Bent 

Chamfer Acute Corners of Top & Bottom Flange <Typ.J 

END 1 END 2 
Direction of Stationing ...,_ 

CASE 3 

1~ 

0 r 
I. 

DIM. P 

I 
~ 

~ 

-

_DIM p I 

DIM. L 
~1 

0 

D.Jo 

DIM. L .I 
CONDITION 1 

(p = 0 .0) 

DIM. L --l 

\ 

-

OIM. L 
DIM. P 

CONDITION 2 

D IM. L 
DIM p 

- I 
-
-

-
-
DIM. L 

CONDITION 3 
--, 

BEAM NOTES 
1. All bar dimensions are out - to - out. 
2 . Place one (JJ Bar 4K or 5K or 5 2 at each location as detailed alternating the direction of the ends for each 

bar (see "ELEVATION AT END OF BEAM", Index Nos. 20120, 20130, 20140, 20150, 20160, 20172 and 20178). 
3. Bars 4 L shall be bent prior to the beam leaving the pres tressing yard. Bors 4L shall be bent parallel to the 

ends of the beams. 
4. Caution should be used with Bors 4L in the ends of exterior beams to assure the bent portion of the bar is 

properly oriented s o that the bar will be embedded in the diaphr agm concre te. 
5. Strands N shall be ei ther ASTM A416, Grade 250 or Grade 270, seven - wire strands Ya" If! or l arger, stressed 

to 10,000 lbs. each. 
6. Unless otherwise no t ed, the minimum concrete cover for reinforcing steel shall be 2 ". 
7. At option of the Con tractor, welded deformed wire fabric may be used in lieu of Bars 3D, 4K, 5K, 4 L and 52 

except as noted below, provided the wire sizes and spacing match those shown on the Standard Beam Details 
sheet for these bars. In this event, Bors 4K or 5K and 5Z may be fabricated with the omission of the lower 
outstanding leg provided that two longitudinal wir es are p laced (welded) at the lower end of the bar. The f irst 
UowerJ wire shall be located 1" from the end of Bors 4K or 5K and 52 and the second wire 2 " minimum from 
the first wire, but no less than Y,, of the beam depth from mid- depth of the beam. In addition, Bars 5Z may 
consist of pairs of bars with the cross s ectional are a of the pair equal to or greater than the shown conven tional 
s ingle bar. Welded wire fabr ic shallconfo rm to ASTM A49 7. 

8. Ins tall Safety Sleeves 1'- 10" from ends of beam and spaced on 8'-0" (Max. ) c enters. Shi ft Bars 4K or 5K 
locally to allow placement. Sa f e ty Sleeves shall be : 

2!/z" NPS x 5 " Sch. 40 PVC Pip e with Cap for Type III, IV, V, VI , FBT 72 and FBT 78 Beams; 
1!/z " NPS x 5" Sch. 40 PVC Pipe with Cap for Type II Beams. 

Holes sh all be free o f debris and water prior to casting deck . 
9. For beams wi th skewed end conditions, the end r einforcement, defined as Bars 3D1, 3D2, 4K, 5K, 4Ml, 4M2, 4 Y 

or 5Y and 5Z placed within the limits of the spacing for Bars 3D (approximately 1.5 times the overall beom 
dep th) in "ELEVATION AT END OF BEAM", shat/ be placed para/le/ to the skewed end of the beam. Bars 4K or 
5K and 4M3 located beyond the limits of Bars 3D shall be placed perpendicular to the longitudinal axis of the 
beam. Placement of Bars 3Dl, 3D2, 4Ml and 4M2 correspond to END 1 and END 2 respec tively, as shown in 
the beam "EL E VATION". For Bars 3Dl and 302, Dimension B and the overa/llength sha/l be adjusted to fit the 
width o f the bottom flange measured parollelto the skew. For Bars 4Ml and 4M2 the overa!//ength shal/ be 
adjusted to fit the width of the top flange as measured parallel to th e skew. Fan Bars 4Ml and 4M2 as 
needed to maintain minimum clearance nYz ") between the bars at the transition to Bars 4 M3 and field cut 
to l ength to maintain minimum co ver. 

JO. Bars 4Ml, 4M2 and 4M3 are applicabl e to AASHTO Beam Types V and VI, and Florida Bulb - T's . 
11. For Beams with ver tically beveled end conditions when "DIM. P " exceeds l", Bars 3DJ, 3D2, 4K, 5K, 4 Y or 5Y 

and 5Z shall be p laced parallel to the end of the beam, wi thin the limits of Bar 4L . 
12. Welded deformed wire fabric shallno t be used for the end r ein forcemen t (Bors 3Dl, 3D2, 4K or 5K and 52) for 

beams wi th skewed end conditions or vertically beveled end condi t ions when "DIM. P" exceeds l". 
13. Bars 4K or 5K and 5Z sha/l be placed and tied to the fully bonded strands in the bottom row (see "STRAND 

PATTERN"). 
14. A t the Contractor 's option Bars 301 and 302 may be fabricated as a two -piece bar with a J'-2" lap splice 

of the bo ttom legs. 
15. For referenced Dimensions, Angles and Case Number s see Table o f Beam Variables in Structures Plans. 

INSTRUCTIONS TO DESIGNER: 

To limit Bursting Forc es the maximum pre stress force a t the beam ends from fully 
bonded s trands mus t be limited to the f ollowing: 

Beam Type Max. Bonded Prestress Force Index No . Last Re vision Da te 
AASHTO Type II 755 Kips 20120 711/05 
AASH TO Type III 1100 Kips 20130 711/ 05 
AASHTO Type I V 1470 Kips 20140 711/05 
AASHTO Type v 1630 Kips 20150 711/05 or la ter 
AASHTO Type VI 1815 Kips 20160 7/ 1/05 or later 

SCHEMA TIC PLAN VIEWS AT BEAM ENDS SCHEMATIC END ELEVATIONS OF BEAMS Florida Bulb - T 72 1470 Kips 20172 711/05 or la ter 

(Showing Vertical Bevel of Beam End) Florida Bulb-T 78 1730 Kips 20178 711/05 or la ter 

I[ Beam 

Face of Beam Web 

I nsert 

SECTION THRU BEAM WEB AT 
INSERT FOR DIAPHRAGM REINFORCING 

(When Intermediate Diaphragms are Required by Design) 

INSERT NOTES 

No losses shall be applied when calcula ting the Bonded Pres tress Force. 
The r einforcing in the ends o f the beams must not be m odified without the 

L~~~~~~:Stat~St~~~~~~gn!ngm~~------------------

1. Insert shat/ be l"r/J, zinc-electroplated, ferrule wing nut, UNC threads, 1/0 minimum gage wire, no t more 
than 4" in dep th and shall have a minimum ul timate tensile strength of ll,400 lbs. in 4,000 p .s.i. concrete. 

2 . If inserts are needed on both sides ( faces) of beam webs, an assembly as long as the thickness of the 
beam web, consisting of two (2) Fer rule inserts attached by two (2 ) or more struts may be utilized. The 
connecting s truts shall have a minimum ultimate tensile s trength of 11, 400 lbs. 

3. Inserts for diaphragm reinforcing are requir ed at each end of each intermediate diaphragm shown on 
the Beam Framing Plan. See Superstructure and Beam Framing Plans for longiludinalloco tion of inserts 
for each face of beam. 

2008 FOOT Design Standards 

TYPICAL AASHTO AND BULB-T BEAM 
DETAILS AND NOTES 

Lest 
Revision 

07/01/05 
Sheet No. 

1 of 1 
Index No. 

20110 



~ 
") 

0 

(Q ~ 
C'-J 

") 
(Q 

~ (Q 

Cl I -I ...... 
~ 

(Q 

(Q <.() 

(Q 

s acin Bars 4L 

t4" Chamfer <Typ. bo ttom 
of bottom flange only) 

End of I' 
Beam 1 I 

1' - 0 11 

2!/z" 

4t4"Spocin Strands N 

Bor s 

1'- 6 " 

END VIEW 

Bars 4 Y (shown 
as ( • )) 

r: r1 

2!/i 11 Bars 5A 
& Bars 4L 

Bars 3Dl or 3D2 

Bars 4L shall be 
t ied to s tirrups 

I nsert Spacing 

<.() 
I 

...... 

(See Insert Notes ) 

3 !/i" (Nominal) 
(See No t es 2 & 9J 

Spacing Bar s 4K 2 " J2 sp @ 3" SJ sp @ VJ 

Spacing Bars 5Z 2%" 3 sp. 

I 

@ 3" I 
1!/i" Clear to End Bars 4K <Typ.J Perpendicular 2!/z" 

to End of Beam L 
Safe ty Sleeve with 
Cap (See Note BJ 

I of Bars 5A I 

r+l*'-f -1+--+l~ ~--+++-~ -++-!~ ~~~ l ~ ~ ~ ~ I 
~ ~Bars 5A & Strands N 

II.. II.. 11; 111 II II II II II 
Bars 4Y 
(Bundled with 
Bars 4K & 5ZJ ~----.-.....-. 

"--r-- I-" 

Bars 4''--(1= 
( Typ.J r; I= 

Bars 3D rTyp. J =I= 
'---;~;-tftt-t 

JYz " Chamfer \l_ Bars 5Z ( Typ. J 

5 ~ Bors 3DJ or 302 I 
sp. with Bor s 4K 
(Se e No te 9J 

[ 6" [ 7 ~ Bars 3DJ or 3D2 @ 6 " max. 
sp . with Bors 4K as sho wn 

(See Note 9) 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity) 

DIM L = 8 eam 

I t 

C t · L as mg eng th 
<Overall Length of Beam along [ Beam includ ing length increase as required for Beam 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQUIRED (NOTE JJ 

A 5 4 12 '- 0" 
DJ 9, 11 & 14 3 12 See Tab le 

02 9, 11 & 14 3 12 See Table 

K 2 , 9, 11 & J3 4 See Table 4' - 3" 

L 3 & 4 4 18 4 '- 0" 

N 5 %" (fJ Strand 2 DIM L+5" 
y 9 & 11 4 8 2 1- 6 11 

z 2, 9, 11 & J3 5 8 3 '-7" 

BENDING DIAGRAMS (See Note JJ 

<:J 
B Q) c:: 

:"S' Q) 
6 " 4K .!'.; .() <See Table) 
ls ~ l sz ;:, ~ 8 12 Bl2 "'-= ~ 

C) 'i- LI) 
.() 

feSl?A [ 
0 4... 
h a 0 

~ f°'-. 

~UpUona/Splico ...... I 
f°'-. I 

~ 
(See Note 14) ~ 

") -------· w 
BARS 301 & 302 BARS 4K & 5Z 

l/ " f-~\~·-- End of Beam 

'©---.....\_ 12'- 0 11 

2'- 5!/z" ·1 
I. I 3 '- 4!/z" .I 

BARS 4L BARS 5A & 4Y 

NOTES: 
Work this Index with Index No. 20110 - Typical 
AASHTO and Bulb - T Beam Details and No tes 
and the AASHTO Type II Beam - Table of 
Beam Variables in Struc tures Plans. 

For r efer enced notes, s ee Index No . 20110. 

For Dimensions L, R, VJ thru V4 and number 
of spaces SJ thru S4, see AASHTO Type II 
Beam - Table of Beam Variables. 

placed 
on grade and DIM R to compensate fo r elastic and time dependent shortening effects) 

I : : I 1 

: ! I 1 
1 I Spacin g Bars 4K (Symmetrical 211 12 sp . 12 3" SJ sp . 12 VJ (6" max.) S2 sp . 12 V2 S3 sp. 12 V3 S4 sp. ' Direction of Sta t ioning .,... 

(Q 

0 

~ 
C'-J 

::: ::: 

~~ 
'"'-< C'-J 

Bar 5Z 

I I 
I I 
LI 

SECTION A-A 
(Showing Bars 4K, 4 Y & 5Z Only) 

I I I I 
n I I n 

END 1 

I 
@ V4 j about [ 12 top of Beam) 

n 

I 
' r-[ Beam 

' 

I 
' 
I 

I 
ELEVATION 
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0 

~ 
C'-J 

r-.__ 
0 

~ C'-J -
~ 
't-

c.o 
QI 

r-.__ ci. 
Q) I (/) 

-I ._, 
't-

"' 
~ Cl r::.. ._, 

C'-J 

~ 
't-

S acm Bars 4L 

14" Chamfer (Typ . bottom 
of bottom flange only) 

End of 
Beam 

-
~ 
C'-J 
-+----+-,_, 

C'-J 

Bar 5Z 

J' - 4" 

6f/2 11 3" 6f/2" Spacin 

4" 

J'- 10" 

END VIEW 

Bars 5Y (shown 
OS ( . ) Typ .) 

Strands N 

4" 

with Cap 

Bars 4L shall be 
t ied to stirrups 

Insert Spacing 

(See Insert Notes) 

31/4 11 (Nominal) 
(See Notes 2 & 9) 

211 14 

! 

SECTION A-A END 1 
(Sha wing Bars 4K, 5 Y & 5Z Only) 

Spacing Bors 4K 2" 14 sp . @ 3" Sl sp. @ VJ MARK 

Spacing Bars 5Z 2%" 3 sp. 
A 

01 
02 

({) 3" 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

NOTE 
SIZE 

NUMBER LENGTH 

NUMBERS REQUIRED (NOTE J) 

5 4 15 ' - 0" 

9, 11 & 14 3 14 See Table 

9, 11 & 14 3 14 See Table 
Perpendicular 2Yz" J!/,i " Clear to End Safety Slee ve with 

Cap (See Note BJ 

Bars 4K (Typ.J 
Bars 5A & 
Strands N 

K 2, 9, 11 & 13 4 See Table 5 '-2 " 
to End of Beam 

Bars SY 
<Bundled with 

of Bars 5A 

Bars 4K & SZJ -~--1-i+~11+oo~1 

Bors 4L 
(Typ .J 

Bors 3D 
( Typ . J -----1~-~~11 

l1/4 11 Clear <T yp. ) 

lf/2" Chamfer 

S ~ Bors 3Dl or 3D2 
sp . with Bars 4K 
(See No te 9) --~ 

5Z (Typ .J 

6" 9 ~ Bors 301 or 302 @ 6" max. 
sp . with Bars 4K as sho wn (See Note 9 ) 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity) 

DIM L = B eom C ( L OS mg eng th 

L 3 & 4 4 20 4'-8" 

N 5 %" $ Strand 2 DIM L+5" 
y 9 & 11 5 12 3' - 2 11 

z 2, 9, 11 & 13 5 8 4' - 8" 

BENDING DIAGRAMS (See Note lJ 

D B Q) r:: 
~ Q) 6" 4K 
~ -0 

17·~1 sz 0.:: ~ :::i 't- lI) 0 

0 ~ 

[ 1-- ~ -a "I-

~ Optional Splice ...... _I 
I "l 

(See No te 14) ;-.., 

't- ~ 
BARS 3D1 & 3D2 BARS 4K & 5Z 

f~End of Beam 

l S '- 0" ~~~\~\~~~~-
1. 1·-oYz" .I 

SA 

1

. 

BARS 4L BARS 5A & 5Y 

NOTES: 
Work this Index with Index No . 20110 - Typical 
AASHTO and Bulb - T Beam Details and Notes 
and the AASHTO Type III Beam - Table of 
Beam Variables in Structures Plans. 

For referenced notes, see Index No . 20110. 

For Dimensions L, R, VJ thru V4 and number 
of spaces SJ thru S4, see AASHTO Type III 
Beam - Table of Beam Variables. 

<Overall Length o f Beam along ([_ Beam including length increase as required for Beam placed 

sp. @ 3" SJ sp . @ VJ 

! 

on grade and DIM R to compensate for elastic and time dependent shortening effects) 

(6" max.) S2 sp.@ V2 SJ sp. @ VJ S4 I Spacing Bars 4K (Symmetrical sp . 
' 

! ! ! @ V4 l about ![_ fJ2 top of Beam) 

I 
I 

' 

r-~ Beam 
I 

I 
' 

I 
ELEVATION 
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Dir ection of S t o tionin2 ..._ 
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![_ Safe ty 
Sleeve 

Bars 4K 

~ 
C\j Bar s 5Z 

Cl:) 

~ 
Q) 

Bars 5A 

\.0 

\.0 

~ -, -. 
Q \.0 I 

I - U] 

-
'1- '1-

Q) 
Cl 
I . 

....... 

C"J 

Cl:) 
~ 

'!-

Bar s 4L 

74" Chamfer <Typ. bottom 
of bo ttom flange only) 

1 1- 8 11 

Strands N 
'-D < -.'!' 

U] 311 CJ D 
: c 

Bors 4L ~ ~ D 
.b 

C"J li) 

6" 
Safety Sleeve with Cap 
(See No te 8) CCI 

27'4" Clear 

9" 8" 

9" 9" 

END VIEW 

Bars 5Y (shown 
as ( e ) Typ .J 

4" 

Bars 5Y 

Bars 30J or 302 

Bars 4L shall be 
tied to s tirrups 

Insert Spacing 

(See Insert Notes) 

3y.q" (Nominal) 

(See No tes 2 & 9) 

Spacin Bars 4K 2" 

Spacin Bars 5 Z 2%" 

Per pendicular 2Yz" 

to End of Beam 

Bar s 5Y 
(Bundled with 

5 sp. © 3" 

J!/,;" Clear to 

Bars 4K & 5Z J -~1-+»--H-+-o..+++--i 1 

Bars 4L 
(Typ.J 

Bars 3D 
(Typ .) -----1-11+-~1 

1%" Clear (Min.) 

lYz " Chamfer 

7 ~ Bars 3Dl or 3D2 
sp . with Bars 4K 
(See No te 9 ) --~ 

18 sp. © 3" SJ sp. © VJ 

Bar s 

with Cap 

6" JO ~ Bars 301 or 302 12 6 " max. 

sp. with Bars 4K as shown (See Note 9J 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity) 

DIM L = B eom C t . L OS mg eng th 

4K <Typ.J 

Bars 5A & 
Strands N 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 

A 

DJ 

02 

K 

L 

NOTE 

NUMBERS 

9, 11 & 14 

9, 11 & 14 

2, 9, 11 & 13 
3 & 4 

SIZE 

5 
3 
3 

4 
4 

NUMBER LENGTH 

REQUIRED (NOTE 1 J 

8 18 ' - 0" 

17 See Table 

17 See Table 

See Table 6' - 1" 
20 5 '-6 " 

N 5 %" (fJ Strand 4 DIM L+5" 
y 9 & 11 5 16 3 '- 11 11 

z 2, 9, 11 & 13 5 12 5 '-9 " 

BENDING DIAGRAMS (See Note JJ 

D B Ill c 
D Ill <See Table ) 6" 4K "Ci] -0 l9::l sz ~ 

l3 Bl2 812 
Oc l"'-J 

::i '1- Lr) 
0 -0 

[ 
Cl .,_ : 
h. 0 

~ -.. 
1' I ..... Optional Splice -I '1-..... 

(See No te 14) '1-

w 
BARS 301 & 302 BARS 4K & 5Z 

1/ ,, 

r~End of Beam 

~\ \ ~ ............... ( ____ _ 
I A 

4 ' - JOYz " • I 

5A IA 
J8' - 0" 
3 '- 11" •

1 

BARS 4L BARS 5A & 5Y 

NOTES: 
Work this I ndex with Index No. 2 0JJO - Typical 
AASH TO and Bulb- T Be om De tails and No l e s 
and the AASHTO Type IV Beam - Table of 
Beam Variables in Structures Plans. 

For referenced notes, see Index No . 20110. 

For Dimensions L, R, VJ thru V4 and number 
of spaces SJ thru 54, see AASHTD Type IV 
Beam - Table of Beam Variables. 

End of 
Beam <Overall Length of Beam along f£ Beam including leng th incr ease as required for Beam placed 

on grade 

2 11 18 sp . @ 3 " SJ sp . @ VJ (6" max.) 

I I I 
I n I 

Bar 5Z 

SECTION A-A END 1 

(Showing Bars 4K, 5Y & 5Z Only) 

and DIM R t o compensate for elastic and time dependent shor t ening effec ts) 

S2 sp. © V2 S3 sp . @ VJ S4 sp. Spacing Bars 4K (Symme trical 

I I 
@ V4 I about ![_ 12 top o f Beam) 

A n I 

I 

L [ Beam 
I 

I 
I 

I 
I 

ELEVATION 
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3 '-6 " 

Spacing Strands N 374" J' - 3" 

1'- 1" 

Bars 5Y 

J'-3" 374" 

4L 

Bar 5A 
Strand N 

Bar 5A 
Strand N 

Safety Sleeve with Cop 
(See Nate 8) 

Spacing Bars 5K 2" 

Spacing Bars 5Z 2%" 

Perpendicular 2f/2" 
to End of Beam 

':::.°" 

Bars 5Y 
(Bundled with 

20 sp @ 3" 

5 sp . @ 3" 

I 11;'.4" Clear ta )nd of Bars 5A 
I 

- Bar s 4M C' Alternate 
Bars 5K (Typ.J Safety Sleeve with Cap 

(See Note 8) 

...... 

~ Bars 5K & 5ZJ "\ 
, I .__.i+-..;'1--1--o-"! 

a:::::t:: 

Bors 44~t:: 
(Typ.J 

'= 

='= 

Bors 5K 
(Typ .J 

I 

SJ sp @ VJ 

\Bars 5A & 
\Strands N 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

NOTE 
MARK NUMBERS 

I 
A 

DJ 9, 11 & 14 
D2 9, 11 & 14 

K 2, 9, 11 & 13 
L 3 & 4 

Ml 9 & 10 
M2 9 & 10 
M3 9 

SI ZE 

5 
3 
3 

5 
4 

4 
4 
4 

NUMBER LENGTH 

REQUIRED (NOTE ]) 

8 21 '-0" 

20 See Table 
20 See Table 

See Table 7 '-0" 
24 6'-3" 

14 See Tobie 

14 See Tobie 
See Table 3 ' - 2" 

N 5 %" !/! Strand 4 DIM L+5" 
y 9 & 11 5 12 4 1- 8 11 

z 2, 9, 11 & 13 5 12 6' - 7" 

BENDING DIAGRAMS rsee Note IJ 

C) 

_I 

B 
<See Table) 

Bl2 Bl2 

Op tional Splice 
(See Na te 14) 

6" 5K ls::l sz 

2" Clear 
[ 

~ 
_I 

S acin Bars 4L 

74" Chamfer rTyp. 
bottom of bottom 
flange only) 

4" 

10" 

10" JD" 

2 '-4 " 

END VIEW 

End of 
Beam 

~ 
~'+---+~In 

Bar 5Z 

Bars 5Y (shown 
as ( e; Typ.J 

SECTION A-A 
(Showing Bars 5K, 5Y & 5Z Only} 

Rotate Bars JD== 1:::: 

as required to 
clear Plate A 
Anchor Studs __=: 1:::: 

lC) 

BARS 3Dl & 302 
I r-1~' 1 

BARS 5K & 5Z 

Bars 3Dl or 3D2 
F~ End of Beam 5A 21 '- 0" 

4" 

Bars 4L shall be 9 
tied to stirrups ~ 

31/i" (Nominal) 
(See Notes 2 & 9) 

Bars 3D 
(Typ.J -~~~I 

11/i" Clear rTyp .J ~~~\•\ ~~~~-
1. \5' - 7f/2" .1 

BARS 4L 

5Y 

4Ml & 4M2 
4 M3 

4 '-8 " 

See Table 
3'- 2" 

BARS 5A, 4Ml, 4M2, 
4M3 & 5Y 

(See Insert Notes) 7 ~ Bars I 6" 13 ~ Bars 3DJ or 3D2 @ 6 " max. sp. with Bars 5K as shown 

Inserts acina lf/2;7· Chamfer "' '-[Bars 5Z 'r Typ.J 
NOT£S: 

Work this Index with Index No . 20110 - Typical 
AASHTO and Bulb- T Beam Details and Notes 
and the AASHTO Type V Beam - Table of Beam 
Variables in Structures Plans. 

3Dl or 3D2 (See No te 9) 
Embedded Bearing Plate A sp. with Bars 5K 
(See Index No . 2050]) (See Note 9) 

21f 20 sp. C' 3" SJ sp. Ct 

I I 
I n 

END 1 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity} 

DIM L = Beam Costin g Length 

For referenced notes, see Index No. 20110. 

For Dimensions L, R, VI thru V4 and number 
of spaces SJ thru S4, see AASHTO Type V 
Beam - Table of Beam Variables. 

(Overall l ength of Beam along f£ Beam including length increase as required for Beam placed 
on grade and DIM R to 

VJ (6" max. ) S2 sp. © 

I 
I 

compensate for elastic and time dependent shortening effects) 

V2 S3 sp. IQ V3 S4 sp . Spacing Bors 5K (Symmetrical 

I I 
!;' V4 I about f£ @ top of Beam) 

I I I 

' 

~[ Beam 
' 
I 
I 
' 
I 
I 

ELEVATION 
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c::i 
I -

\o 

Q'J 

3' - 6" Spacing Bars 5K 2" 

Spacin Strands N 4" J'-214 " 4!/z " J'-214" 4" Spacin Bars 5Z 2%" 
~~-~----~~.,__--~~--t-o-'--'l-t-~--~---i-~~ 

5 sp . © 3" 

" l. 

~ ~ 
t:J 
~ 

C'\J -, l..) 

lf'l 

" r<J ~ 
: 0) 

't-

Cl -, 

ID 
I 

"' \o 

~ 

g_ 
lf'l 

5 acm Bars 

14" Chamfer <Typ. 
bottom of bottom 
flange only) 

End o f 
Beam 

I I 

" 
:::-.:::. 
C'\J 

~ 
"' 
: 

:::-.:::. 
C'\J 

Bar 5Z 

1 ' - 1" 

Bars 5Y 

10" 

4" 10" JO" 

END VIEW 
Bars SY (shown 
as re; Typ.J 

SECTION A-A 
(Sha wing Bars 5K, 5 Y & 5Z Only) 

4 " 11' _P_er~p_e_n_d_ic_u_la_r __ 2_!/z_" -r---<,_,_!~1_!/,,_'_' _C_le_a_r __ ~ 

4 " 

< to End of Beam of Bars 5A 

~ ~ 
~§ 
C'\J _.:; 

Strand N lrJ 

5A 

with Cap 

Bars JOJ or J02 

t ied to stirrups 

3!/,," (Nominal) 

I nsert S acm 

Bars 5Y 
~ <Bundled with 
-. Bors 5K & 5 Z ) ~--fl-1-H-H+-i 
_I 

Bors 4L 
<Typ.) 

Ro tate Bars JD 
as required to 
clear Plate A 
Anchor Studs 

Bars 3D 
c::i <Typ.J ---+1-H~n 
_I 
C'\J lYI " Clear (Typ .J 

1!/z" Chamfer 

(See Insert Notes) 7 ~ Bars 
301 or 302 

sp. with Bors SK 
(See Note 9) 

Embedded Bearing Plate A 
(See I ndex No . 20S01) 

'? " 
L 22 sp.@ J" 

I 
I 

END 1 

(Overall Length of Beam 
on grade and DIM R 

Sl sp . © VJ (6" max.) 

I I 
A n 

22 sp. @ 3" 

4M @ Alternate 
5 K <Typ.J 

SJ sp. © VJ 

6" 14 ~ Bars 3DJ or JD2 @ 6" max. sp. with Bars 5K as shown 
(See Note 9) 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity) 

DIM L = B eam C t' L as mg eng th 

MARK 

A 
DJ 

02 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

NOTE 

NUMBERS 
SIZE 

NUMBER LENGTH 
REQUIRED <NOT£ l J 

5 12 24 1-011 

9, 11 & 14 J 21 See Table 
9, 11 & 14 3 21 See Table 

K 2 , 9 , 11 & 13 5 See Table 7' -9 " 
L 3 & 4 4 26 6'-8" 

Ml g & JO 4 15 See Tobie 

M2 9 & JO 4 JS See Table 
M3 9 4 See Table 3'- 2" 

N s %" !/! S trand 4 DIM L+5" 
y 9 & 11 5 12 5 '- 5 11 

z 2, 9, 11 & 13 5 12 7'- 4" 

BENDING DIAGRAMS <See Note n 
<lJ B 

6" 5K ~ 
.;:; Q <See Tobie ) 

'< "'" ls;o;l sz ::, c: Bl2 Bl 2 Lr) lf'l 
Cl (j) 

[ 
-Cl 

G "'-
h G ~ ~ -, I 
Cl 

Optional Splice 
I lr) 

-I <n 
-, (See Note 14) 

L!) lL=d 
BARS 3Dl & 302 BARS 5K & 5Z 

f~ End of Beam 5A 24'-0 11 

5 Y 5'-5" 

~ .............. \ _ 
1. \6'-0!/z" .1 

BARS 4L 

4Ml & 4M2 
4M3 

See Tobie 
3 '- 2 11 

NOTES: 

BARS 5A, 4Ml, 4M2, 
4M3 & 5Y 

Work this Index with Index No . 20110 - Typical 
AASHTO and Bulb-T Beam Details and Notes 
and the AASHTO Type VI Beam - Table o f 
Beam Variab les in Struc tures Plans. 

For referenced notes, see Index No. 20110. 

For Dimensions L, R, VJ thru V 4 and numb er of 
spaces SJ thru S4, see AASHTO Type VI 
Beam - Tobie of Beam Variables. 

along 1£ Beam including length increase as required for Beam placed 
to compensate for elastic and time dependent shortening effects) 

S2 sp . @ V2 SJ sp. @ VJ S4 sp. Spacing Bars 5K (Symme trical 

I I @ V4 I about 1£ @ top of Beam) 
n I I 

' 

f-- 1£ Beam 
' 

I 

I 

I 
I 

ELEVATION 
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a 
I 

~ 

Spocin Strands N 

l!J 
I - ({) 

'1-
IQ) 

"' <ll 
() 
D 
Q 

"' 
~ 

9" 

6" 

Clear 

1'- 10" 

1£ Safety 
1 

Sleeve -----, 

1 ' - 8%" 

Bars 4 Y 

Bars 4L 

4'-0" 

Spacing Bars 5K 2 " 

1'- Jf/2" 9 " 

Spacing Bars 5Z 2%" 
1' - 3 " 

Bars 4L 

I 

5A 

Safety Sleeve wi th Cap 
(See Note BJ 

2" Clear 

Bor s 301 or 302 ~ 
_, 

31/4" (Nomina/J 
(See Notes 2 & 9J 

Insert S acin 

Perpendicular 20" 

to End of Beam 

Bars 4 Y 
(Bundled with 
Bars 5K & 5ZJ ~-----<++-< 

Bars 4L 
<Typ .J 

Rotate Bors 30 
as required to 
clear Plate A 
Anchor Studs 

Bars 3D 
( T yp. J __ __,.....,, 

11/4" Clear <Typ.J 

10" Chamfer 

5 sp. 12 3 " 

6" 9" 9" 6" (See Insert Notes) 
1 ~ Bors 

%" Chamfer (Typ. 
bottom of bottom 
flange only) --~ 

Embedded Bearing Pla te A 
(See Index No. 20501) 

301 or 302 
sp. with Bars 5K 

(See Note 9) 

22 sp. !iJ 3" SJ sp . iiJ Vl 

Bars 5A & 
Strands N 

6" 12 ~ Bar s 3Dl or 302 @ 6" m ax . sp . with 
Bors 5K as shown (See Note 9) 

MARK 

A 

0 1 

02 

K 

L 

Ml 

M2 
M3 

N 
y 

z 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

NOTE NUMBER LENGTH 
SI ZE 

NUMBERS REQUIRED (NOTE ]) 

5 8 24 '-0(/ 

9, 11 & 14 3 19 See Table 
9, 11 & 14 3 19 See Table 

2 , 9 , 11 & 13 5 See Table 7'- 9" 

3 & 4 4 28 6' - 8" 

9 & 10 4 14 See Tobie 

9 & 10 4 14 See Table 
9 4 See Table 3 ' - 0" 

5 %" l/J Str and 4 DIM L +5" 

2, 

9 & 11 4 8 5 ' - 6" 

9, 11 & 13 5 12 7'-5" 

BENDING DIAGRAMS rsee Note JJ 

B 
(See Table) 

B/2 B/2 

Optional Splice 
<See Note 14J 

6" 5K 

ls~ l sz 

[ 
~ 

BARS 3Dl & 3D2 BARS 5K & 5Z 

j / ,, 

~\End of Beam 5A 
4Y 5 '-6" 

~'---.-\_ 4Ml & 4M2 See Table 

I~ I 6 '- 00" ~I 
BARS 4L 

NOTES: 

4M3 3'- 0 " 

BARS 5A, 4Ml, 4M2, 
4M3 & 4Y 

Work this Index with Index No. 20110 - Typical 
AASHTO and Bulb - T Beam Details and Notes 
and the Florida Bulb - T 12 Beam - Table of 
Beam Variab les in Structures Plans . 

For referenced no tes, see Index No. 20110. 

END VIEW ELEVATION AT END OF BEAM For Dimensions L, R, VJ thru V4 and number of 
spaces SJ thru S4, see Florida Bulb - T 12 

End of 
Beam 

-
~ 

Bar s 4 Y (shown 
as ( • ) Typ .J 

;-..--..,.--''----~-+-' +<' ....._.,--I'--',,..--'-+-.;...-..+- Bars 5 Z 

'""'-'------'---
: : P . q ! · ~. 

'"" 

Bar 5Z 

I I : -. ,~ 

Ip . ~t>. 
~i-+--,-,r-'--~----'-i-+-r-'-~-"'.+-+-~1 ~1 -·~: ~Q:+-· Bar s 5K 

I I 

SECTION A-A 
(Showing Bars 5K, 4 Y & 5Z) 

,., ,, 
L 22 sp. @ 3" SJ sp. @ 

I I 
n n 

END 1 

(Flanges Not Shawn For Clarity) 
Beam - Table of Beam Variables 

DIM L = Beam Casting Length 
(QverallL ength of Beam along 1£ Beam including length increase as required for Beam placed 

on grade and DIM R 

VJ (6" max. ) S2 sp . @ 

I 
I 

lo compensat e for elastic and time dependen t shortening ef fects) 

V2 S3 sp. @ VJ S4 sp . Spacing Bars 5K (Symmetric al 

I I 
@ V4 I about 1£ @ top of Beam) 

I n I 

I 
' 

~1£ Beam 
' 

I 

I 
I 

ELEVATION 
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5 '-0" SI s . BILL OF REINFORCING STEEL 
@ VI FOR ONE BEAM ONLY 

Spacin Bars 5K 2" 24 Sp. 12 3" 

3" Spacing Bars 5 Z 2%" 3" NOTE NUMBER LENGTH 
Spacing Strands N 7Y,, " 1'- 9" 1'- 9" MARK 

NUMBERS 
SIZE 

REQUIRED (NOTE J) 

<£) 

I -
"° 

'-
D 

3" Clear ~ 
~ 

~ 

..... ~ 

:::;:.:: 
~+---~i==::t::============ ...... '"±-..._~~'c-iA 
r<j 

C\i 
I -
~ 

1'- 7" ~ Bars 4L 

1'- 11Yz" 

"° 
"'1 

"' 
Bars 

'1J 
u 
D 
Q 

"' 
D:l 

Bars 

J4" Chamfer <Typ. 
bottom of bottom 
flange only) 

4 Y 

JOY,, " 

5" 9u 9" 

END VIEW 

;:::::: Perpendicular 2Yz" 

to End of Beam 

I Bars 4Y 
(Bundled with 
Bars 5K & 5Z)._---t-ttt>-++t-+++-t 

Safety Sleeve with Cap 
(See Note BJ Bars 4L 

(Typ.J 

5" 

Bar s 3Dl or 3D2 

tied to stirrups 

3!/,;" (Nominal) 

Cl 
_I 

C\i 

(See Notes 2 & 9J 

Rotate Bars 3D 
as required to 
clear Plate A 
Anchor Studs ------._,, 

Insert S acin lY,," Chamfer 
(See Insert Notes) 

Embedded Bearing Plate A 
(See Index No . 20SOJ) 

7 ~ - Bars 
301 or 3D2 

sp. with Bors 5K 
(See Note 9) 

6" 17 ~ Bars 3Dl or 3D2 © 6" max. sp. with Bars SK as shown 
(See No te 9) 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity) 

DIM L = Beam Casting Length 

A 5 8 26'-0 11 

DJ 9, 11 & 14 3 24 See Table 
02 9, 11 & 14 3 24 See Table 

K 2 , 9 , 11 & 13 5 See Table 8 '- 2 11 

L 3 & 4 4 30 71-2 11 

Ml g & JO 4 17 See Table 

M2 9 & JO 4 17 See Table 
M3 9 4 See Table 4'- 6" 

N 5 %" ljJ Strand 4 DIM L+5" 
y 

z 
9 & 11 4 

2, 9, 11 & 13 5 

BENDING DIAGRAMS 

~ 8 
,.c.:; \J (See Table) 
:::i c: B/2 B/ 2 0 ~ ,________, _ _____,_, 

0 "
!-- Cl 

Op tional Splice 
(See No te 14) 

16 6' - 0" 

12 7 ' - 10" 

(See Note ]) 

6 " 5K 

ls·-:l 5z 

[ 
BARS 301 & 302 

[1;-0~· 1 
BARS 5K & 5Z 

'>1/o " 
t-~\:--- End of Beam SA 26'- 0 11 

4Y 6 '- 0" 

~ ............. \ _ 4MJ & 4M2 See Table 

I. I 6'- 6Yz " .I 
BARS 4L 

NOTES: 

4M3 4'-6" 

BARS 5A, 4Ml, 4M2, 
4M3 & 4Y 

Work this I ndex with Index No. 20110 - Typical 
AASHTO and Bulb - T Beam Detmls and Na tes 
and the Florida Bulb - T 78 Beam - Table of 
Beam Variab les in Structures Plans. 

For r eferenced notes, see Index No . 2 0110. 

For Dimensions L, R, VJ thru V4 and number of 
spaces SJ thru S4, see Florida Bulb - T 78 
Beam - Table of Beam Variables. 

End of 
Bars 4 Y (shown 
as ( • ) Typ .J 

(Overall Length of Beam along f. Beam including Ieng th increase as required for Beam placed 

Beam 

Bar 5Z 

' ' ' ' : : 
' ' 

"V41 ·.t:i-:-._ ·. 
~-;-;-~-;------;-~/--t-, -, ""--.:-r- Bars 5Z 

I IJ · . 

d :·· 
I I : ~~ · 
I jj;/ 
I I • ~ ,~. 

-~--+----1__,.........,.__P-+-_,__....~~.,._, ""'•~.,~>~:---~-o',·~.·- Bars 5K 

SECTION A-A 
(Showing Bars 5K, 4 Y & 5Z Only) 

'>" 
L 

on grade 

2 4 sp . © 3" SJ sp. 12 VJ (6" max. ) 

I I I 
n n A 

END 1 

and DIM R to compensate for elastic and 

S2 sp. © V2 S3 sp . © V3 

I 
n 

ELEVATION 

time dependent shortening effects) 

S4 sp. Spacing Bars SK (Sy mmetrical 

I 
12 V4 I about f. © top o f Beam) 

I I 

I 

' 

~f. Beam 

I 

' 
I 

I 
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~ 
;::; 
Cl 

DIM "C" 

Bottom of Deck 

[ Span 
Top of Beam 

BUILD-UP DIAGRAM FOR TANGENT SPANS 
Begin Span (ALONG If_ BEAMJ (CASE lJ End Span 

DIM "C" Bottom of Deck 

If Span 
Top of Beam 

BUILD-UP DIAGRAM FOR SAG VERTICAL CURVE SPANS 
Begin Span (ALONG If_ BEAMJ (CASE 2) End Span 

DIM "C" 

Bottom of Deck 

[ Span 
Top of Beam 

Begin Span 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
- CONTROL AT If_ SPAN 

(ALONG If_ BEAMJ (CASE 3J 

DIM "C" Bottom of Deck 

If Span 

End Span 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
CONTROL AT BEGIN OR END SPAN 

(ALONG If_ BEAMJ (CASE 4J 

f" 
;::; 
Cl 

BEAM CAMBER AND BUILD-UP NOTES: 
The build-up values given in the table are based on theoretical beam cambers. 
The Contractor sha!! monitor beam cambers for the purpose of predicting 
comber values at the time of the deck pour. If the predicted cambers based 
on field measurements differ more than +/- Yz" from the theoretical 11Net 
Beam Camber@ 120 Days" shown in the table, modify the build-up dimensions 
as required. When the measured beam combers create a conflict with the 
bottom mot of deck steel, notify the Engineer a minimum a 21 days prior to 
casting. 

DIM "A" includes the weight of the Stay-In-Place Formwork. 

D 

"' I D "'ID DIM "A" 
·E c5} .s ti 

D, 

~[ 
6 ~ 

~ ·§, ©' 

Span OJ 0 
ru 

"" ~ "" OJ 

DEAD LOAD DEFLECTION DIAGRAM 

Top Flange Width (Varies) 

Slope Varies 

~Bridge Deck 

f--i:=======h;:======:::f,,--1__1 (Varies) 

-----1_ f/2" Design Min. 
rt Beam (Beam 
Type Varies) --\-<~ 

BUILD-UP OVER BEAMS 

See Required Theoretical 
Build-up over rt Beam 

,--------------------------------------
' INSTRUCTIONS TO DESIGNER: I 
I Although not shown here in the Diagrams or Notes, the effect of Horizontal I 

L~~~tu~~he~~==~=~~~~~~~~~~~:~~~~~~~~~~~~: 

NOTC 
Work this Index with the Build-up and Deflection 
Data Table for AASHTO and Bulb-T Beams in 
Structures Plans. 

2008 FOOT Design Standards 

BUILD-UP & DEFLECTION DATA 
FOR AASHTO AND BULB-T BEAMS 
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:t DIM. B 

Bars 5£ 
<Typ.J 

Bars 4F 
(Typ.J 

90° 

Bors 5K 

@ 3" ( Typ.J 

:t DIM. B is J' -6 " for Florido U 48 
and 54 Beams and 2'- 0" for 
Florida U 63 and 12 Beams. 

Front Face of , Kl 
Bockwallor -
r[ Pier or Bent ----j 

DIM. L 

Bors 5K 
<Typ.J 

CONDITION 1 
(p = 0 .0) 

:t DIM. B DIM. P 

Bors 4F 
@ 3" (Typ.J 

Bars 4F 
(Typ . ) 

:t :t Concrete face may be sloped 
with a maximum J:24 draft to 
facilitate formwork removal. 

:t DIM. B 

Bars 4F 

© 3" 

Bors 5K @ 

equal spaces 

DIM. L 

Bars 5K 
<Typ .) 

Bors SB <Typ.J 

5K <Typ.J 

CONDITION 2 

DIM. L 

Bors 4F © Bors 4F ~ 
equal spaces 

Bars 5£ 
equal spaces 

Bors 5K 
Bars 5£ <Typ .) <Typ.J 
<Typ.J 

Bars 4F 
Bors 5B <Typ.J 

<Typ.) 

2" Cl. 

rTyp.J 

@ 3" @ 3" 

:t DIM. B DIM. P DIM. P :t DIM. B 

CONDITION 3 

-----------------SCHEMA TIC END ELEVATIONS OF BEAMS-------------------
<Showing Vertical Bevel of Beam End) 

:t DIM. B 

Bors 4F 

@ 3" 

Bars SK @ 

equal spaces 

DIM. P 

(/) 5 90° 

Beam 

Outside Edge of Bottom Flange 1£ Bearing~ Outside Edge of Top Flange ; \___Front Face of 

END 1 END END 1 
Direction of Stationing~ Direction of Stationing~ Direction of Sta tioning~ END 1 END 2 

CASE 1 CASE 2 CASE 3 

================SCHEMA TIC PLAN VIEWS AT BEAM ENDS==================== 

NOTE: 
Work this Index with Florida U Beam - Table 
of Beam Variables in Struc lures Plans. 
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' a; c 

"' 2 
End of Beam 

~ 0 
I I 

"' 211 0 < Bottom Flan e, Web 
~ 

Florida U Beam --~~ I I 
\ ) & Dormant Strands 

Composite Neoprene '---------------~ 
Bearing Pod ----ic--~ 

r[_ Strands 

Pier/Bent Cap 

Timber Blocking 
(Typ.J 

Pedestal 

Yz 11 

Trim Strands ofter 
De tensioning 

TYPICAL STRAND BLDCKDUT DETAIL TEMPORARY BLOCKING OF BEAM ENDS ==== 

BEAM NOTES 

1. All bar dimensions are out-to-out. 
2. Strands N (Dormont Strands) shall be either ASTM A416, Grode 250 

or Grade 270, seven-wire strands Ya" rf; or larger, stressed to 
10,000 lbs. each. 

3. Unless otherwise noted in Structures Plans, the minimum concrete 
cover for reinforcing steel shall be 2 11 

4. At option of the Contractor and with the Engineer 1s Approval, 
deformed welded wire fabric may be used in lieu of Bars 6A1, 4A2, 
5B, 4C, 3D, 5E, 4F, 4G, 4H, 5K, 5L and 4M except as noted below 
in note 7, provided the wire sizes and spacing match those shown on 
the Standard Beam Detail sheets for these bars. Welded wire fabric 
shol/conform to ASTM A497. 

5. Place 2f/2" NPS x 5 11 PVC Sch. 40 Safety Sleeve with cap in both top 
flanges spaced on 8'-0" (Max.J centers. Shift Bars 5K & 4M locally 
to allow placement. Holes shall be free of debris and water prior 
to casting deck. 

6. For Beams with vertically beveled end conditions when 11DIM. P 11 exceeds 111
, 

Bars 5E and the first Bors 4F and 5K shall be placed pora!!e/ to the end of 
the beam. The remaining Bors 4F and 5K within the limits of "DIM. 8 11 shall 
be fanned at equal spaces. 

7. Welded deformed wire fabric shall not be used for the end reinforcement 
<Bors 58, 4C, 30, 5E, 4F, 5K, and 5LJ for beams with skewed end 
conditions or vertically beveled end conditions when 11DIM. P" exceeds J" 

8. Bars 5K shall be placed and tied to the fully bonded strands in the bottom 
row (see "STRAND PATTERN" in Structures Plans). 

9. Strand Protection at beam ends shall consist of a 2 11 deep recess formed 
around all strands (including dormant) or strand groups. Extend recess to 
face of web and bottom of flange for bottom row of strands. After 
detensioning, cut strands f/2 11 from recessed surface and fill recess with a 
Type F -2 Epoxy Compound in accordance with Section 926 of the 
Specifications. 

10. The Contractor shall use Size No. 67 maximum sized aggregate. 
11. Stay-in-Place metal deck forms shall be used inside the beams. 

NOTE' 

12. The Contractor shall evaluate the need for temporary bracing between 
U Beams, based on the selected deck forming system and concrete 
placement sequence. In addition, timber blocking shall be placed beneath 
the exterior face of the webs at the both ends of all beams, prior to 
deck costing. Blocking shall be left in place for at least 4 days after 
deck casting and afterwards removed at the Contractor's convenience. 

13. For referenced Dimensions, Angles and Case Numbers see Table 
of Beam Variables in Structures Plans. 

-------------------------------------., 
INSTRUCTIONS TO DESIGNER: 
To limit Bursting Forces, the maximum prestress force at beam ends from 
fully bonded strands must be limited to the following: 

Beam Type 
Florida U48 & U54 
Florida U63 & U72 

Max. Bonded 
Prestress Force 

2790 Kips 
3070 Kips 

Index No. 
20248 & 20254 
20263 & 202 72 

Issue Date 
07 /01/05 
07/01/05 

No losses shall be applied when calculating the Bonded Pres tress Force. 
The reinforcing in the ends of the beams must not be modified without 
the approval of the State Structures Design Engineer. 

~------------------------------------~ 

Work this Index with Florido U Beam - Table 
of Beam Variables in Structures Plans. 

2008 FOOT Design Standards 

TYPICAL FLORIDA U BEAM DETAILS AND NOTES 

Last 
Revision 

07/01/07 
Sheet No. 

2 of2 
Index No. 

20210 



7'- 10" Spacing Bors 5K (Jn Pairs) 3" 21 sp. (1:J 3" 14 sp . (1:J 6" 

J' - 4" 2 '- 7 11 J' - 4" Spacing Bors 4M (in Pairs) J' - 6%" 16 sp. !!'! 3" 14 sp. el 6" 

![_ Safety Sleeve ___ _, 31/2" 4'- Jl/a" Spacing Bors 4F 2-Ya" sp. rg 3" 

~ <In Pairs) ![_ Safety Sleeve with Cap 
(See Note 5J 

Bors 5K ffyp.J 

S trand N 

with Cop (Typ .J 
Safety Sleeve I 

(See Note 5J ----

}'4" Cham fer 
ffyp. bottom of 
top flange only) --"17----

1/2" 81/2" 

Bars 4C place 
with Bars 5L 

9" 

as shown <Typ.J 

Bars 301 lap with Bars 302 
and 5K as shown (! yp. ) 

11/2" Chamfer ( !yp. bo ttom 
of bottom flange only) 

:t Reinforcing steelis symmetrical 
about I[_ Beam fo r Half 
Sections A - A and B - B. 

:-t :t Intermediate Diaphr agms shall be provided: 
(J) - At midspan. 
(2) - At 2 0'- 0" max. from midspan when 

beam length (L) exceeds 60 ft. 

< 
""CJ °' 

Cl °' --.J c: .s. 'i- .s. lfJ 
(J 

..':; 
(j l/] (j l/] 
(J '- (J '-VJ t5l- (J t5l- (J 

QJ QJ 

: : 

~ :s:: ~ 
co ~ 

C\j 

~ co 
lllJ !ll 

g_ ci._ 
(/'} 

"! 'i-

l O"rTyp.J 

Bar s 3D2 

6" 

Beam 
Spacing Bors A 3% ' 

Bors 4M lop with 
Bors 5K as shown 

Bars 
301 

0) 

_I 

~ 
I 

;:., 

;;, 

Bors 4A2 
( Ty p . J -+.-e<--+1---Jc..-

-, 
C\j 

..... 
<:i: lllJ 
'i-

g_ (/'} 

'-() 
QJ ~ 

: 
'i-

(Typ.J 

lO 
I 
~ 

Omit these Bars 4A2 only 
as required when strands 
are provid ed at or above 
their locations <Typ.J. 

Note: Bars A are 
shown ( • ) 

C) 
as 

4 '-8" NOTES: 

Strand N Blackout 
(See Note 9) 

Bars 4F ffyp .J 

a 
I -

'i-

Strand 
Block out 

Drain 
Pipe 

Bors 4M (Typ.J Bors 6A1 

:-t Hal f Sec tion A-A :-t Half Section B-B 
Work this Index with Index No. 2 0210 - Typical 
Flor ida U Beam Details and Notes and the 
Florido U Beam - Table of Beam Variables 

Bars 3Dl and 3D2 ~ 12 sp . @ 6" sp. with 

in Struc tures Plans. l!/z" x 3!/z" Chamfer 

TYPICAL SECTION 
For re ferenced notes see Index No. 20210. 

DIM L = Cas ting Length (Overall Length of Beam along I[_ Beam including length incr ease as required fo r 
beam placed on grade and DIM R to compensate f or elastic and time dependen t shortening effects) 

I 
~![_Beam 

I Spacing Bars 5K 

Bars 5K as shown 

ELEVATION AT END OF BEAM 

3" 2 1 sp . @ 3" 14 sp . @ 6" SJ sp . @ VJ la S2 sp. 12 V2 S3 sp . , (Bars 4M tied to Bars 5K, no~t shown) Bars SK (Typ.J Direction of Stationing~ 
@ V3 I (Symme tric al about I[_ @ top of Beam) 

I I ~ 
I 
I ! I 

n 
I 
n 

I 
n I 

-·- _,_ 
.-1- . 

End Face 
<Typ.J--

I I 

~------------------------~ I J' - 6" End Diaphragm (Typ.J I ! ~ - - - ----------- 1·=-o~·(!y~.): ! ~ I nt;; ; diah: - Di a;h-;.;;g; - -------: I ~ - - - - - - - - - - - - - - - - - - - - - Vof d- Fa~e- rr;p-:-J-:..:..:! 
l ~-----------------~1~---------------------:J·~------------------------------· ~--r----------------- -------------------- 1~--1-----------------------------~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

END 1 

Varies 

L_ Intermediate Diaphragm 
(when required) :-t :-t 

15'- 0" m in. ~ 20'- 0" max. 

I 

Spacing In termediate Diaphragms :-t :-t 

(Symmetrical about ([ !!'! top of Beam) 

ELEVATION 

L_ Intermediate Diaphragm 
(when required) :-t :k 

:-t :-t :-t Begin or end Bors 4M (see "ELEVA TJON 
AT END OF BEAM" abo veJ 
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lo "' c 1'-9 11 Min. Lop Bars 
(_) 

"' iii 
J'-4" Min. Lap Bars 

"' .s ~id Face/ 
~ c ~ 

I c 0 c 
0 r5} 0 

OJ OJ ' 
' 

~ l \\.. \\ - \I ' c.. 

\" 
I I 

Bars A 
I 

' . 
C) C\) (Shown ) ,~ I I '1l I 

" OJ I as (•} \ ' 
Q" Typ.! 

" 
~ 

~ 
I 

" I 3Y(," I 

"' " -

' ~ \. I Drain Pipe I <Typ.J .'"' -~-
,, __ ,, __ ,, __ , __ 

*' \\ I 

"' 
~ 

4" I 4" 

!--'-[ Beam 

Spacing Bars 55 INS! a I 5 sp. (Jj 8" = 3"-4" 

and Bars 58 <FSJ 
4'-8 11 

5L Bars 
4C Bars 

,.- Bars 

. -

55 
58 

4F 

<NS J and 
) (FS 

Bars 5K 

_.... 
I .)) Bars 
I 

\ I 
I 
I 

~ 
I 

D!.~ 
I 

Str and N 

Bars 
Bars 

Bors 5L 

5L 
4C 

(NSJ and 

<FSJ End of Beam 

Calv. Screen Wire 
Drain Cover with 
1/4 11 Mesh 

( NS! 

J!/2 11 x 31/2 11 Chamfer 

3" 

8" 

Void Face 

Bars 4F <Typ.! 

Bars 58 

Bars 4C <Typ.! 

Drain Pipe (Note J) 
90° (Note 2! 

3" Chamfer 

6 11 6 11 3 11 Spacing 

Bors 58 and 5E 

1'-6" 

END VIEW AT END DIAPHRAGM SECTION C-C 

Void Face 

1 

'''f "--
-- Bors 4C 
___ L_ 

"T'--

' 

Bars 4M 
<Typ.! 

c 
0 

Ci 

" 

. 
' 

' 

' 
' 

NOTES' 
1. Drains shall be placed adjacent to each web at each 

beam end (four drains per beam). Drain Pipe shall 
be 2 11 Nominal Pipe Size, Schedule 80 PVC. Provide 
removable pipe plugs to prevent concrete entrance 
during beam costing. Plugs to be removed from the 
inside after casting. Galvanized screen wire shall cover 
the end of the pipe and bent down around the sides of 
the pipe, a minimum of 1 11 and secured prior to casting. 

2. Concrete face may be sloped with a maximum ]:24 
draft to facilitate formwork removal. 

rf_ Beam~ 
Void Face Void Face 

;: 
OJ 

g. 
U) 

<===3'===>c ·ct :::::::::::::::::::::J ::::::::::::::::::::::.t: 

I I I 
<===F'?c ·:> :::::::::::::::::::::::c ::::::::::::::::::::::_-Jc: 

: I : 

+---+ <===F'?c ·:{ -----------------------' ::::::::::::::::::::::¥ 

I' 
0 

" " OJ 0 
~ 0 
0 ~ 

"'" 0 

en ~ 
0 ·~ 

~ 
0 
0 

e'.: 
co §-
OJ c 

l; g. VJ 

'CJ 

I 
"""=li"=;=>c tc--L ----

T 
I -:;::;::_-::. 

I J---- ----> -----J---
1 

-_-J------

Bars 4M 
<Typ.! 

Bors 5£ 
<Typ.J 

OJ 

"" "' "' .s 
a c 

D 
0 :;;. 0 

" ;: 'CJ 

~ -2 c 
D 0 en 2 

'CJ ·~ 

0 0 
0 0 

c_ 

"' ti ~ 
~ " 0- c 

" 0 
Q 

'CJ ~ 

Bors 5K 
<Typ.! 

Bars 5L 

End of Beam 

- '_, 
l I 

- L 

j l-l ' 

co _, 
Bars 4F 2 sp.@ 8 11 4

111

4 11 2 sp.@ 8 11 Spacing Bars 5B and 5£ 
' 
' "' +---

End of / G 
Beam'i_) 1 

Bors SL C\J 

l Bors 5E Bors 4F 

2 Sf.J. @ 8 11 4 11 14 '2 Sf.J. Kl 8 11 Spacing Bars 

Spacing Bors 5K (Along fl. of Beam) 

(Bars 4F and 4M are Paired with 
Bars 5K as shown) 

I 58 and SE 

TOP VIEW OF END DIAPHRAGM 
(Bars 3Dl And 3D2 Not Shown For Clarity) 

14 11 Chamfer along the 
Vertical Face of the Top 
Flange and Web and 
Underside of the Top 
Flange (Typ.) 

Spacing Bars 5K (Along ([__ of Beam) 

(Bors 4F and 4M are Paired with 
Bors 5K as shown) 

14 11 Chamfer along the Vertical Face 
of the Top Flange and Web and Underside 
of the Top Flange <Typ.J 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
(Bars 3D2 Not Shown For Clarity) 
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Bar s 4G 
<Typ.J 

~--"\~-~ 

2" Clear 

<Typ .) 

Spacing Bars 4G 6 sp. @ 6 " = 3' - 0" 

Bars 5K <Typ .J Bars 4M <Typ.J 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

Bars 5K 

"J Ii OS ( • ) 

Typ .J 

Spacing Bars 4G JO" 

c___ f Beam 

lo I 
1'- 4" 

Min. Lap 
I 

6 sp. @ 6" = 3' - 0" 10" 

4' - 8" 

"' . 91 
'-tJ 
~ 

Do 
.s 
ll 
tJ 

~ 

~ 
"I-

l:J 
c: 
CJ 

::c 
l!"J 

VJ 
'-CJ 

Cl:] 

l ' -0" 

f Diaphragm 
Top of 

Bars 4H 

Top of 
Bottom 
Flange 
of Beam 

0 

Bars 5K 
(Typ .J 

Top Flange 
of Beam 

0 

Drain Pipe 
(Note JJ 

SECTION D-D 

0 

SECTION AT INTERMEDIATE DIAPHRAGM 

NOTES: 
1. Dr ains shall be p laced adj acent to each web at each 

intermediate diaphr agm ( t wo drains per in termediate 
diaphragm). Drain Pipe shall be 2" Nominal Pipe Size, 
Schedule 80 PVC. Provide removab le pipe p lugs to 
prevent concrete entrance during b e am costing. 
Plugs to be remo ved from the inside after casting . 

2 . Concr ete face m ay be sloped with a maximum 
1-"24 dr aft to facilita te formwork removal. 

3 . Inter mediate diaphragms m ust b e cast and concre t e 
release strength obtained prior to remo ving beam 
from casting bed. 

MARK 

Al 

A2 

B 

c 
DJ 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

~ 
"J 
I -

"!-

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

SIZE NO. REQD. LENGTH 

6 

4 

5 

4 

3 

3 

5 

4 

4 

4 

5 

5 

4 

%" l/J S trand 

Bars 4F 

I 
'- OYa 11 

Bars 5K 

4 DIM L 

10 DIM L 

12 4 '- 1" 

16 5 '- 1" 

228 1'- 6" 

38 4'- 6" 

24 5'- 3" 

20 6' - 2 11 

See Table 4'- 0 " 

See Table 4'- 7" 

See Table 8'- 0" 

20 14' - 0" 

See Table 3 ' - 11" 

2 DIM L -

3 '-0" 14 

4 " 

4 " 

3 " 

dL Bars 301 

Bars 5B 

6A1 L - 4" (Min Lap Splice = 2 ' - 7"J 

4A2 L - 4" (Min. Lap Splice 1' - 4 " J 

3D2 4 '- 6" 

Bars 6Al, 4A2 and 302 

Field Bend 

dL 
Bars 5E 

rC as Required 
for Skew 

14 3 '-7" J 
"I-
I Bars 4C ~ 

LJ t=1 
~ 14 3 '- 7 11 J 

Bars 4G Bars 4H 

l '-0" l '- 0" 

3" l/J 

: l!"J 

~ 
"I-
I 

Field Bend -
as Required 

~ 
for Skew 

4 ' - 0" J 
Bars 5L Bars 4M 
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8 '-1" Sp acing Bors 5K (In Pairs) 3 " 23 sp. © 3" 16 sp. @ 6Jf 

1'- 4 " 1'- 4" Spacing Bars 4M (in Pairs) l ' - 6% " 18 sp. rg 3" 16 sp. f!J 6" 

f£ Safety Sleeve 

~ 
Jl !j,{6 ,, 

Strand N 
Safe ty Sleeve 
with Cap ffyp. J 
(See No te 5) 

14" Chamfer 
(Typ. bo ttom of 
top flange only) 

I 

Bars 5K 

Bars 4A2 

9 " 

Bars 4C place 
with Bars 5L 
as sho wn ffyp.J 

6%" 

Bors 301 lap wi th Bor s 302 
and 5K as shown ffyp.J 

JYz" Cham fer <Typ. bottom 
of bottom flange only) --~ 

:t Reinforcing steelis symmetr ical 
about I[_ Beam for Half 
Sections A - A and B - B. 

5" 

<: 
~ 
c: 
Cl 
'-

VJ 

:t :t In termediate Diaphragms shall b e p rovided: 
(}) - At midsp an. 
( 2 ) - At 20'- 0" max. from midspan when 

beam length (LJ exceeds 60 ft. 

\)i '-.l \)i ._J 

.<;: 'i- .<;: Lt) 
\.) "' \.) "' Cl '- Cl '-
~ Cl ~ Cl 

CIJ CIJ 

: : 

~ ~ 
Cl:) f"-. 

: 

~ ~ 
K K 

QI 
Q; 

Q 
"' 

Q 

"' 
'i-

'i-

4 '- 3YB" 5" 

I :t 2% /J 
I ~ r, Beam . 
I-/ 't. Spacmg Bar s A 3!/4" 5 fa " 4!/4 ' 

---'-----=------'---+-----4,_,__+---'--'--.J-o~ 

Bors 4M lop with 
Bors 5K as shown 

lXJ 
I ---. 

a 
_I 

C\j 

"" 'i-

"' '-
Cl 

CIJ 

C\j 

Bors 4A2 
( T yp. J ---+.,......+-+r 

lXJ 

Q; 

C\j 
Cl 
I 

Spacing Bars 4F 2:Ya" 
(In Pairs) 

Strand N Blackout 
(See Note 9) 

<.() 
I 

'i-

Bars 4F (Typ .) 

6" Bars "" 'i-

No t e: Bor s A ore "'-i 
shown as ( •) 

Strand 
Block out 
(See 

a 
301 UJ -I '-

0 
CIJ 

CQ -
"J 'i-

JO" <Typ. 

4'- 8" 

:t Half Section A - A :t Half Sec tion B - B 

TYPICAL SECTION 

Omit thes e Bars 4A2 only 
as required when strands 
are pro vided at or above 
their loca tions ffyp. J. 

NOTES: 

Drain 
Pipe 

Work this Index with Index No. 20210 - Typical 
Florido U Beam De tmls and No tes and the 
Florida U Beam - Table of Beam Variables 
in S tructur es Plans. 

For referenced notes see Index No. 20210. 

sp . @ 3" 

l'- 4Yz " 

f£ Safety Sleeve with Cop 
(See Note 5 ) 

Bars 4M <Typ.J 

Bors 4C 

Bars 5K <Typ.J 

Bors 301 and 3D2 ~ 14 sp . @ 6 " sp . with Bars 5K os shown 

IYz" x 3!12" Chamfer ELEVATION AT END OF BEAM 

DIM L = Casting Length Wveral/Length of Beam along I[_ Beam including leng th increase as required for beam placed on grade and DIM R to compensate for elas tic and t ime dependen t shortening effects) 

3 " 

End Face 
<Typ.J -

END 1 

! 

I 

Directi on of Stationing .,., 
~ la 23 sp. © 3 " 16 sp. IQ 6" 51 sp . IQ VJ 5 2 sp. © V2 53 sp. 

i-- *** I I I I 
@ V3 

n n n I 

'- ff._ Beam 
I Spacing Bars 5K 

' <Bars 4M tied to B ars 5K, n~~ Bar s 5K (Typ.J 
I <Symme trical abou t I[_ ~ top of Beam) 
n n ~ A 

I ~1- ~ 1- -r~ I 

I I ' I I I I I I I 

::.=-=v;;d-Fa'?;; (Typ~)- - - - - - - - - - - - - - - -: I t.::- !nt e7;;edi; ; ; okip-h-;a9;;, ---1,~o-,,: i ~ Inte~;;d;;te-Dfaph-:-;g;- - - - - - - -: 1' ~~t;;>~;dfate-Wa~hr;g-:n- - - - - - - - - - - - - - - - - - -: 

I 1 '-6" End Diaphragm ( Typ. J I , r (when required) :t :t ( Typ}I , 1 • I r (when required) :t :;: I 

---------------------------~ 1L--------------------~1L--------------------~ <L---------------------------------1 --------------------------- ~-------------------- ~-------------------- !~--------------------------------~ 

Varies I 15 ' - 0 11 min. ~ 20'-0" max. 
I 

I Spacing In ter mediate Diaphragms :t :t 
1 

(Symmetncal about f. @ top of Beam) 

ELEVATION 

:t :t:t Begin or end Bars 4M (see "ELEVATION 
AT END OF BEAM" above) 
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"" 

~ Ci lc ~ 1'-9 11 Min. Lop 

"' "' -" 
J'-4 fl Min. Lap ,,_ .s Lr) ~id Face/ 

~ Q ~ 
L Q L 
Q Q Q ' 

[)] VJ [)] I 

~ l l\- \I ' 

" ' 
' I 

Bars A 
I : 

~ (Shown ;\ I ' <n " <n ' 
I " ·' 

OS ( •) I 
' 

'" "'" 
Typ.! 

" ~, 
I I 

" 
~ 

" 
I ' 

"' I 3!/z" I . 
" 

[)] Drain Pipe (Typ. ) \ \ I l 
1 '" 

._ __ ._ __ 
~....:-

... __ 
~ \ \\ I 

[)] 

~ 4" 
I 

4" 

1==[ 

Bars 

Bars 

·--

Beam 

SL 
4C 

_,, 

I 

Bars 5E (NS ) and 
) Bars 5B (FS 

,- Bars 

I\ 
I 
• 

! v 
\L II 

I 
I ' . 

I II 
I . 

4F 

'( 
~ 

St 

Bors 
Bars 

Bars 5K 

rand N 

Bars 

Bors 5L 
<Typ.! 

SL <NS! and 
4C <FS! 

End of Beam 

Void Face 

(Typ.! 

Bors 4C (Typ.J 

Drain Pipe (Note J) 
90~ (Note 2) 

3" Chamfer 

o/ ~ 
Galv. Screen Wire 
Drain Cover with 
»i " Mesh ;...c4-l!l--41"'-1!-+:UL....+ 

'Ii 
I Bors 5L <N S! 

lf/2 11 x 3% 11 Chamfer Bars 5K (Typ.J 

3" 6 11 6 11 3 11 Spacing 

"' 
" Q 
~ 

en 

Soacino Bars 5E (NSJ and a I S sp. @ 8" = 3'-4" 8" Bars 5B and 5E 

Bars 5B (FSJ 

Bars 5K 
(Typ.! 

4 1-8 11 

END VIEW AT END DIAPHRAGM 

[Beam--....; 

I 

Void Face 

1 
Bars 4M 
<Typ.! 

7-<==$'=Jl~ .• ,. f f + ·.$;!===> 
I 3 11 Chamfer (Typ.J 

1 l 

.U 

11 l I 

'-Bors 5E\._Bors 4F 

1'-6" 

SECTION C-C 

NOTES 
1. Drains shall be placed adjacent to each web at each 

beam end (four drains per beam). Drain Pipe shall 
be 2 11 Nominal Pipe Size, Schedule 80 PVC. Provide 
removable pipe plugs to prevent concrete entrance 
during beam casting. Plugs to be removed from the 
inside ofter casting. Galvanized screen wire shall cover 
the end of the pipe and bent down around the sides of 
the pipe, a minimum of 1 11 and secured prior to casting. 
Concrete face may be sloped with a maximum J:24 
draft to facilitate formwork removal. 

Spacing Bors 5K (Along ([__ of Beam) 

(Bars 4F and 4M are Paired with 
Bars 5K as sho wnJ 

2 so.@ 8"14 1114 11 2 sp.@ 8 111 Spacing Bars 5B and 5E 

74 11 Chamfer along the 
Vertical Face of the Top 
Flange and Web and 
Underside of the Top 
Flange (Typ.J 

Spacing Bars 5K (Along (£ of Beam) 

(Bors 4F and 4M are Paired with 
Bars 5K as shown) 

T 

TOP VIEW OF END DIAPHRAGM 
(Bars 3Dl And 3D2 Not Shown For Clarity) 

§-
L 

:2 
VJ 

" 
(£ Beam~i 

Void Face 1 
"' "' "' .s 
0 

0 
Q 

c :;;. Q 

Void Face 

"'= z;: en 
~ .2 
L 
Q c [)] 

2 en ·~ 

c c 
Q Q 
c. c':: 

I I I 
.... .J .·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.··' ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·A·.·.· 

: I : t ·······················r ·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·-~·-·.· 
I , I 

Ci ~ 
Q m t 1 t ··~""""" L ' · I .b ····r··-·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.· J ........... j.·· ·. ·+ 

=""'~'"'''1°''' .. · 

:~:::::::::::::::::::: 
:;::;::::::'. 

I .,,>''' 
-:;::::::::::::::::--

''" 
Bors 4M 
(Typ.! 

? 
___, 

""' 

QC 
© Q 

en :;;. 

Bors 5K 
(Typ.! 

"' ·' 

Bars 5L 

i End of Beam 
~ 

Bars 5E 
!Typ.! 

74 fl Chamfer along the Vertical Face 
of the Top Flange and Web and Underside 
of the Top Flange (Typ.) 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
(Bars 3D2 Not Shown For Clarity) 
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(i_ Beam 
3 " Chamfer \ "'- ~ 
(Typ .J ~ 

Sp acing Bars 4G 

I 

2 " Clear 

(Typ .J 

6 sp. 19 6" = 3' - 0" 

Bars 5K <Typ.J Bars 4M (Typ. J 

Bor s 5K 

Bars 4M 
\, (Typ .J 
~: 
r---- [{) 
Qi , I 

. (\j 

g. Ii 

"'!-

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

'- q;_ Beam 

lo" I 
1'-4 " 

Min. Lap 
I 

Sp acing Bars 4 G 10" 6 sp. @ 6" = 3'- 0" 10" 

4 '- 8" 

SECTION AT INTERMEDIATE DIAPHRAGM 

(/J 

Ill 
i:: 
CJ 

""" 
"' .s 
l> 
CJ 

0-

~ 
'i-

l::J 
c:: 
CJ 

'< 
Lr) 

(/J 
'-
CJ 

en 

rf_ 

Top of 
Bottom 
Flange 
of Beam 

Diaphragm 

Bars 5 K 
(Typ .J 

NOTES: 

1' - 0" 

Top o f 
Top Flange 

6" of Beam 

SECTION D-D 

1. Drains shall be pl aced adjacen t to each web at each 
intermediate diaphragm rtwo drains per intermediate 
diaphragm) . Drain Pipe shall be 2 " Nominal Pipe Size, 
Schedule BO PVC. Provide remo vable pipe p lugs to 
prevent concrete entrance during beam casting. 
Plugs to be removed from th e inside after casting. 

2 . Concrete face may be s loped with a maximum 
1-"24 draft to facilitate fo r mwork removal. 

3 . Intermediate diaphragms must be cast and concre t e 
release strength obtained prior to removing beam 
from casting bed. 

MARK 

AJ 

A2 

B 

c 

DJ 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

: 

~ 
Cl) 

I -
'i-

BILL 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

SIZE NO. REQD. LENGTH 

6 4 DIM L - 4 " 

4 12 DIM L - 4" 

5 12 4 ' - 7" 

4 20 5 ' - 3" 

3 228 1'- 6" 

3 38 4'-6 " 

5 24 5 ' - 9" 

4 20 6' - 4" 

4 See Table 4'-6 " 

4 See Table 4'- 9" 

5 See Tobie 8 ' - 6" 

5 24 16 1- 2 11 

4 See Tobie 3 ' - 11" 

dL Bars 301 

Bars 5B 

6Al L - 4 " (Min. Lop Splice = 2'- 7") 

4A2 L - 4 " <Min. Lop Spli ce 1'-4") 

3D2 4 '- 6 " 

Bars 6Al, 4A2 and 302 

dL 
Bars 5E 

%" l/J Strand 2 DIM L - 3 " 

5' - 4" 1'- 0" 

Cl ...... 
I 

;.., 

Bars 4F 

LJ 
Bars 4G 

Field Bend 
as Required 
for Skew 

I 
'- 2%11 3 ' - 0" 14 4 '- 6 " J 

Bars 5K Bars 5L 

2008 FOOT Design Standards 

Field Bend 

!C as Required 
for Skew 

14 3'- 9" J 
Bars 4C 

t=1 
~ 14 3'- 9" J 

Bars 4H 

1'- 0 " 1'-0 " 

3" l/J 

: Lr) 

~ 
'1-
I -

Jf7 
Bars 4M 
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8'-5!/z" Spacing Bars 5K Un Pairs) 3" 29 sp.@ 3" 17 sp. IJ2 6" 

J'- 4" Spacing Bars 4M (in Pairs} 2'- 0%11 22 sp. @ 3" 17 sp. IJ2 6" 

[ Safety Slee ve 

Safety Sleeve 
with Cap (Typ.J 

H 
Strand N 

I 
<See Note 5J ----

74" Chamfer 
CTyp. bottom of 
top flange only) _ __. ___ _ 

Yz" B!/z" 

9" 

Bors 5K <Typ .J 

Bars 4A2 (Typ.J 

J1YJ6" 

6% " 

'f: Reinfor cing steel is sy mme trice/ 
about [ Beom for Half 
Sections A - A and B-B. 

Bors 3Dl lap with Bors 3D2 
and 5K as shown <Typ.J 

l!/z" Chamfer <Typ. bottom 
of bottom flange only) 

:t :t Intermediate Diaphragms shall be 
provided: 

(]) - At midspan. 
(2) - At 25'-0" max. from midspan 

7%" 

<: 
0 
c: 
Cl 
.to 
VJ 

"' 
c...i 

.s 'i-

'-' (/) 
Cl '-
i5l- Cl ca 
0 

~ 
()) 

Bors 4C place 
with Bors 5L 
as shown (Typ .J 

"' 
--1 

.s LI) 

'-' (/) 
Cl '-

i5l- tl ca 

~ 
Cl:) 

Bars 3D2 

!_,,-:ttf. 
I , 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

6" Bars 

3Dl 

4 ' - 8" 

Spacing Bors 4F 2:Ya" 

(In Pairs) 2 5/a" Beam . 78 
Spacing Bars A 3%" 

Bars 4M lap with 

Strand N Blackout 
(See Note 9) 

Bors 5K as shown ( Typ.) Bars 4F <Typ.J 

()) 
I 

LI) 
I 

C'\j 

;:,, 

C'\j 
"C 
'i-

(/) 

'-
Cl ca 

Cl 

~ 
()) 

~ 

6i-
") 

Bars 4A2 
( Ty p . J --+-1.<"'-++-+r 

NOTES: 

Strand N 
(Typ.J 

Note: Bars A are 
shown as (•) 

()) 
I 

'J 

these Bars 4A2 only 
as required when strands 
ore provided at or above 
their locations (Typ.J. 

Strand 
Blackout 

:t Haff Section A-A :t Half Section B-B 

Work this Index with Index No . 20210 - Typical 
Florida U Beam Details and Notes and the 
Florida U Beam - Table of Beam Variables 
in Structures Plans. 

tf. Safety Sleeve with Cap Bars 5K (Typ.J 
(See Note 5) 

6 sp . 12 3" 

Bors 4M (Typ .J Bors 6Al 

5B Bors 4C 

Bors 3Dl and 3D2 ~ 16 sp. @ 6" sp. with Bors 5K as shown 

For referenced notes see Index No. 20210. 
when beam length (LJ exceeds 70 ft . I!/z" x 3!/z" Chamfer ELEVATION AT END OF BEAM TYPICAL SECTION 

DIM L = Casting Length Wveral!Length of Beam along tf. Beam including length increase as required for beam p laced on grade and DIM R to compensate for elastic and time dependent shortening effects} 

IA29 18 tf. Beam~ Spacing Bars 5K 
3" sp. @ 3" 17 sp.@ 6" Sl sp .@ Vl S2 sp. @ V2 S3 sp. (Bors 4M tied to Bors 5K, not shown) 

! ! ! ! 
@ V3 (Symmetrical about fl @ top o~ 

Bors 5K <Ty p.J Direction of Stationing 9t-r 

i-- :t :t :t I 
n I ----ii n _,_ .. , ... --ce 

I I I -- I 
End Fa 
(Typ.J ~-----------------------------JI ~---------------------:1 ~---------------------· I ~--------------------------------! 

D EN 1 

i---- Void Face <Typ.J I 1 ' I t d ' t D ' h } ' O" ' I 
I 

Intermediate Diaphragm 
I I I I 

I I V-- n erme /0 e rap rogm - 1 I .. I 
I 
r Intermediate Diaphragm I 

2 ' - 0" , End Diaphragm <Typ.J I I (when required) :t :t (T j1 I I I (when re quired) :t: :t: I I yp . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~[ ~~~~~~~~~~~~~~~~~~~~~~[ ~~~~~~~~~~~~~~~~~~~~~~ ;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I 

Varies I 20'-0" m in. ~ 25 '-0" max. 
I 

I Spacing Intermediate Diaphragms :t :t 
I 

(Symmetncal about [ @ top of Beam) 

ELEVATION 

I 

;f :t :t Begin or end Bars 4M (see 
AT END OF BEAM" above) 
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~ 
u 

"' .s 'i-
c ~ 
D c 
0} a 

[)] 

:::::: 
°' 

'i-
I 

"' 
" 

Q] 

"' 
Ci-

"1 

~ 
~ 

Cl lc ~ 1'-9" Min. Lop Bars 5L Bars 55 <NS! 

J'-4 11 Min. Lap Bars 4C 
Bors 58 <FS! 

"' iii ~d Face) .s 
D ~ \Bars 4F 
D c I 

0} a 
' [)] 
I 

and 

Bars 5K 

~ ~ f ' 
I./ 

I 
Q] I I I 

Bars 5£ 
Void Face 

~ 1 ' . II 1 ' I and N Bars 5B 

"' Bars A 1 
I 

"' 
(Shown ' 1 

" 
as ( • J 1 
Typ.! \ '\ Q] 

'" 
Ci-

. 
I 
I 

"1 
~ i30. 

I I I 
• • 

'O Drain Pipe (Typ.! \ ' '"' ·--
*' ~ 

I I 

' I 
I I 

' '{I 
I /I !/ . 
' ,'Ji I 

I " I I 

·-- -~- ·-- ·-- r>' 71 

I '}, 

Bars 
Bars 

Bars 5l 
(Typ. J 

5L (NS! and 
C <FSJ 4 

End of Beam 

Galv. Screen Wire 

Bars 4C (Typ.J 

JJ'-l--- Drain Pipe (Note JJ 
90° (Note 2) 

3" Chamfer 

Drain Co ver wit;h--..-i~~--ii.::::....---11...+:~1....+ 
1/i" Mesh 

Q] I Bars 5L <NS! 

~ 4" 
I 

4" 

~[ Beam 

Spacing Bars 5£ <NSJ and a I 5 sp. (Jj 8" = 3"-4" a·· 
Bars 58 

Bors 5K 
(Typ.J 

<FSJ 
4'-8 11 

END VIEW AT END DIAPHRAGM 

\1EeE•V} I 

\ I oo ooo'-·-··-·-·-·-·~-· ___ r_a_Y_r_._;_._-__ · __ JJ_5·_=A 8--__ • __ ._-._._-_._._-_._o j ;;;: K :< '' ~'i 

lf/2 11 x 3!/2 11 Chamfer Bars 5K (Typ.J 

3" 6 11 11-0 11 3 11 Spacing 

Bors 58 and 5£ 

2 1-0 11 

SECTION C-C 

NOTES' 
1. Drains shall be placed adjacent to each web at each 

beam end (four drains per beam). Drain Pipe shall 
be 2 11 Nominal Pipe Size, Schedule 80 PVC. Provide 
removable pipe plugs to prevent concrete entrance 
during beam casting. Plugs to be removed from the 
inside after casting. Galvanized screen wire shall cover 
the end of the pipe and bent down around the sides of 
the pipe, a minimum of 1 11 and secured prior to casting. 

2. Concrete face may be sloped with a maximum 1:24 
draft to facilitate formwork removal. TI~~§f ~ f / \ + I ~I. lIE~_\ ... _J\~-""~==3 

~+----+ / • ,1...,.-r+-!-"--"*~""""'-+---~ 

~ 

'" 
Ci-

' 

.L 

J 

' 

' l l 

~I ~~-~E~~ :r::= 1-'--_.l ___ L Bars 5K as shown) 

~:~;:0 {Bars 5L (j Bars 5£ Bars >----- 74 11 

Chamfer o!ong the 

Spacing Bars 5K {Along ([_ of Beam) 

(Bars 4F and 4M are Paired with 

C'\J , Vertical Face of the Top 
2 sp.@ 8 11 4 1114 '2 sp.@ 8 11 Spacing Bars 58 and 5£ Flange and Web and 

Spacing Bors 5K (Along ([__ of Beam) 
I Underside of the Top 

Flange (Typ.J 

(Bors 4F and 4M ore Paired with 
Bors 5K as shown) 

TOP VIEW OF END DIAPHRAGM 
(Bars 3Dl And 3D2 Nat Shown For Clarity) 

[Beam~ 
Void Face I Void Face 

_-_-_-_-__ ,_ __ -- -- -- ------- -- -----_J _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_l-_-_--

1 I I 
_-_-_-_-_-} _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-, -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-J-_-_--

1 I I 
_-_-_-_-__ , ___ -- -- -- -- -- --- -- -- -- --~- _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_--k-----

1 j j 

IL nnj n FU ;; : 
=-~"""t -- 1 --- - --- - --·· .- .- - - -_1 _.- - ·:-r """ 

II _ _)__ -·-· •• < ·----- I -.. --·· _--- -· f -

~,,,._:=,,,.,.• -- -I - - - -- .1 t _..IW~ 

~ •• t ~"'"'"I·/ .. 
aars sL <Typ.! • .,,.,..,,-.r·· 
(Typ.J _.r 

.• •••••l~·~····~··~··~i·· ... ·JJ-""""=-' 
~""'°1r 

Void Face 

'" 
"' "' "' .s 
0 

c 
D c fl-a 

Cc s: "1 

~ .2 c 
D c [)] 

~ "1 

c c 
a a 

c_ c':: 

Ci ~ 

" 0 c 
'" D 
" Q 

" "1 

Bars 5K 
(Typ.J 

co _, 

'" 

Bars 5L 

End of Beam 

74 11 Chamfer along the Vertical Face 
of the Top Flange and Web and Underside 
of the Top Flange (Typ.J 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
(Bars 3D2 Not Shown For Clarity) 
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3" Chamfer 
rTyp .J 

~Beam 

2" Clear 

(Typ .J 

Spacing Bars 4G 6 sp . ~ 6" = 3'- 0" 

Bars 5K <Typ.J Bars 4M (Typ.J 

Bars 5K 

Q:) OS ( • ) 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

' 

I ([_Beam 

l '-4" 

Min. Lap 

~ Typ . J~::'---\~=t======~~~~==~~==~~===*===~I 

g. 
Lr) 

Spacing Bar s 4G JO" 6 sp. & 6" = 3 ' - 0" 10" 

4 '-8" 

SECTION AT INTERMEDIATE DIAPHRAGM 

Top of 
Bottom 
Flange 
of Beam 

([_ Diaphragm 

Bars 5K 
rTyp.J 

90° (No te 2) 

0 

Bars 5K 
(Typ.J 

1'- 0 " 

6 " 

SECTION D-D 

NOTES: 

0 

1. Dr ains shall be p laced adjacent to each web at each 
in termediate diaphragm <two drains per intermediate 
diaphragm). Drain Pipe shall be 2 " Nominal Pipe Size, 
Schedule 80 PVC. Provide remo vable pipe p lugs to 
pre vent concrete entr ance dur ing beam castin g. 
Plugs t o be remo ved from the inside after casting. 

2 . Concr ete face may be s loped wi th a maximum 
1-24 draft t o f acili tate form work r emoval. 

3 . Intermediate diaphragms must be cast and concr ete 
re lease s tren gth ob tained prior to removing beam 
from casting bed. 

MARK 

Al 

A2 

B 

c 
DJ 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

~ 
<.o 
I 

ii, 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

SIZE NO. REQD. LENGTH 

6 4 

4 12 

5 12 

4 2 4 

3 228 

3 38 

5 2 4 

4 28 

4 See Table 

4 See Table 

5 See Table 

5 28 

4 See Table 

%" l/J Strand 2 

5 '- 6" 1'-0" 

Bars 4F 

I 
1'- 4%" 3'-0" 

Bars 5K 

DIM L 

DIM L -

5' - 4 " 

5'- 5" 

1'-6 " 

4'- 6" 

6'- 6" 

6 ' - 6" 

5'- 3" 

4'- 11 " 

9'- 2!;2'1 

11'- 8" 

3 ' - 11" 

DIM L -

14 

4 " 

4 " 

3 " 

dL Bars 3Dl 

Bars 5B 

6Al L - 4 " (Min Lap Splice = 2 '- 1") 

4A2 L - 4" (Min. Lap Splice 1' - 4 " J 

302 4 '- 6" 

Bars 6Al, 4A2 and 3D2 

Field Bend 

dL 
Bars 5E 

rC as Required 
for Skew 

14 3 ' - 11 " J 
~ 

-I Bars 4C 
"!-

LJ t=1 
~ 14 3 '- 11 11 J 

Bars 4G Bars 4H 

l '- 0 " l '- 0 " 

3" r/J 

: l!J 

~ 
"I-
I 

Field Bend -
as Requir ed 

~ 
for Skew 

4' - 6 " J 
Bars 5L Bars 4M 
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i-----J_' -_4_'_' _~-i------------------i-~-------3_'-_l_" ______ ~-i----1_'-_4_"_~ S~p_a_c_i_n~g_B_ar_s_4_M __ (i_n_P_a1_r_s4J~ ___ 2_'_-_0~%~8_" ___ __.~ ____ 2_4_s~p_._@_3~'-' ___ __,.~----~~1_9---'sp_._@_6_" ____ ~-

r[_ Safety Sleeve -+----

Saf ety Sleeve 
with Cap <Typ.J 

7" 

Strand N 

(See Note 5) --+--~ 

J'4" Chamfer 
(Typ . bottom o f 

top flange only J ----~---

9" 

Bars 5K r Typ. J 

Bars 4A2 <Typ .J 

Bars 4C place 
with Bars 5L 
as shown <Typ.J 

4 '-3Ys" 

Beam Spacing Bars A 3.J;:i" 

I 
Bars 4M lap with 
Bars 5K as shown 

Bors 4A2 

Spacing Bars 4F 2% " 

([n Pairs) 

Strand N Blackout 
+1 ts (See No t e 9) 

~ (3 Bors 4F (Typ.J 

0) 

_I 
(Typ .J -~~,_,,,.-

0 

:;:: .... ...... 
(QJ 

g. 
~ 

C\J C\J I 
;:,, ":( 

~ 

0) .._ 
D 
ca 

(TY.D.J 

Strand N 
(Typ.J 

Note : Bars A are 
shown as ( • ) 

(.() 

I () - I 
"} (n 

6 sp . @ 3" 

1' - 10!/z" 
r[_ Safety Sleeve with 
Cap (See Note 5J 

Bars 4M (Typ .J 

Bors SK rTyp . 

I 
Bars 6Al 

6 " Bars 3Dl 

Strand 
Block out 
(See 

:t Reinforcing steel is symmetrical 
about r[_ Beam for Half 
Sections A - A and B - B. 

Bors 3Dl lap with Bors 302 
and SK as shown (Typ .J ----1. 

11/z" Chamfer <Typ . bottom 
of bottom flange only) 

:t :t Intermedia te Diaphr agms sh all be 
provided: 

(]) - At midspan. 
(2) - At 30' - 0 " max. from midspan 

when beam length (LJ exceeds 80 fl . 

10" (Typ .J 

Bar s 302 
4'- 8" 

:t Hoff Section A - A :t Half Section B-B 

TYPICAL SECTION 

NOTES: 

Omit these Bors 4A2 only 
as required when strands 
ore provided at or above 
their locations <Typ .J. 

Drain 
Pipe 

Work this Index with Index No . 20210 - Typical 
Florida U Beam Details and Notes and the 
Florida U Beam - Tabl e of Beam Variables 
in Structures Plans. 
For referenc ed notes see Index No . 20210. 

Bars 4C 

Bars 3Dl and 3D2 ~ 18 sp . @ 6" sp . with Bars SK as shown 

If/z" x 3!12 " Chamfer ELEVATION AT END OF BEAM 
DIM L = Casting Leng th (Overall Length a f Beam along r[_ Beam including length increase as required for beam placed on grade and DIM R lo compensate for elastic and time dependent shor tening effects) 

jA31 sp. @ la r[_ Beom-----j Spacing Bor s 5K 
3" 3" 19 sp. @ 6" SJ sp . @ VJ S2 sp. @ V2 S3 sp. ' (Bors 4M tied to Bars 5K, n~~ <Typ .J Direction o f Stationing~ 

I I I I I 
@ V3 ! (Symmetrical about r[_ IQ top of Beam) r- :t :t :t 

I n A I I I n 
I -1- -1- -1- I 

End Face 
(Typ.J --- I I I I I " I ' I I 

::.=_:-~----------------------------!1~---------------------!1i---------------------!1i--------------------------------~ 

END 1 

I 

1 VOid Face (Typ .J 
1
1 

1

, 1_--Intermediate Diaphragm l' 
0

,,1 • I I t d ' t D" h I , 1_--Intermediole Diaphragm 1 

2' - 0" End Diaphragm <Typ) 1 1 w en reqwre "'"' • 1 1• 1 1 w en reqwre "'.,._ I I' ( h . d) "' "' - 1 I ' n erme 10 e 10p ragm I 

1 

I' ( h . d) "'.,, 1 
I I I <Typ ; , I I I I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-::J1~~~~~~~~~~~~~~~~~~~~~-::J1~~~~~~~~~~~~~~~~~~~~~-::J1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-:J 

Varies I 20'- 0 " min. ~ 30 '-0" max. I Spacing Intermediate Diaphragms :/< :/< 
1 

(Symmetncol about r[_ Ill top of Beam) 

ELEVATION 

I 

:t :t :t Begin or end Bars 4M (s ee "ELEVATION 
AT END OF BEAM" abo ve) 
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~ (;] 

lc "' (_) J'-9 11 Min. Lop Bors 5L ,,---Bors 5E (NSJ on en "1 
; Face) "' .s J'-4 11 Min. Lap Bars 4C Bars 5B <FS! 

~ a ~ 
c a c 
0 c5} 0 ;:_Bars 4F OJ OJ ' 

' 

~ l \l. - I ' \ I - /J .JI c. ' . 7T 

d 

Bors 5K 

Void Face 

Bars 4F 
Bors 5E 

~ I ITyp.! 

)\ \ I 

Bars A \': "' (Shown I 
. I as ( • J ' 

"' • 
Typ.J 

~ 
I I 

" \\ '. ' 

"' 

·~\ " 
I 
' 

~ 
I 

c. 
' 

3f/2" I 

I" 
~ 

\ l I Drain Pipe ITyp.J \ I 
'-' 

,_ __ ,_ __ 
_...,:_ 

,_ __ , __ 

*' I 

_./ ' •'' : /, 
; If 

I I < 
I 

I ,' $ 
,' J . 

I ij 
I . 

o/ 
'II 

Sir and N 

Bars 
Bars 

Bors 5L 
(Typ.J 

5L (NSJ and 
C IFS! 4 

End of Beam 

Bars 

Drain 

5B 

Bors 4C ITyp.J 

Pipe (Note J) 
90~ (Note 2! 

Ga!v. Screen Wire 
Drain Cover with 

3 11 Chamfer 

1/ci " Mesh ~'1-111--!F--+-+.>.-'--t 

"' \ \\ I Bars 5L <NS! 

Soacina Bars 5£ <NS! 
and Bors 5B (FSJ 

Bars 5K 
ITyp.J 

Void Face) 

~ 4" 
I 

4" 

f---'-[ Beam 

a I 5 sp. @ 8" = 3'-4" 8" 

4 1-8 11 

END VIEW AT END DIAPHRAGM 

[Beam I Bars 4M 
ITyp.! 

JI f/2 11 x Jf/2 11 Chamfer Bars 5K (Typ.J 

3" 6 11 J'-0" 3" Spacing 

Bars 5B and 5E 

2 1-0 11 

SECTION C-C 

NOTES' 
J. Drains shall be placed adjacent to each web at each 

beam end (four drains per beam). Drain Pipe shall 

'~tE·~a~· ~·····~ t~;;:~:;;~;;; k-
} Bars 58 J ------------------ 2 E···+~t<1===3 

"""=>'=IF'• j(T~p!F ···j-~ars 4C~ ~ f 

be 2 11 Nominal Pipe Size, Schedule 80 PVC. Provide 
removable pipe plugs to prevent concrete entrance 
during beam casting. Plugs to be removed from the 
inside ofter casting. Galvanized screen wire shall cover 
the end of the pipe and bent down around the sides 
of the pipe, a minimum of J" and secured prior to 
casting. 

2. Concrete face may be sloped with a maximum J:24 
draft to facilitate formwork removal. 

"1+-~-+"""=?='W· 1-rr++--'---'TI"'F"""'+-~---. ~ • • 
"1 J 

" :;} 

.U _, 
LI ' L I 0 

I 
.C ' " 

;: 

" Q 
~ 

if) 

E' 
0 
~ 

OJ 
~ 

0 

"'" 
°' c 

~ 
CD 

" ~ 
"' 

CD 

" ~ 
"' ~ 

cn1 ~;e;~~~~9E "1~ -'----'1..---L Spacing Bars 5K (Along ![__ of Beam) 

End of f ls Cj "-~ (Bars 4F and 4M are Paired with 
Beam''_/ ors 5L Bars 5£ \._Bors 4F Bars 5K as shown) 

~ ' 
2 sp.@ 8 1114 1114 11 2 sp.@ 8 111 Spacing Bors 5B and 5E 74 11 Chamfer a!ong the 

Spacing Bors 5K (Along ![__ of Beam) 

(Bors 4F and 4M are Paired with 
Bars 5K as shown) 

I Vertical Face of the Top 
Flange and Web and 
Underside of the Top 

TOP VIEW OF END DIAPHRAGM 
Flange (Typ.J 

(Bars 3Dl And 3D2 Not Shown For Clarity) 

~ 
c 
a 

CJ 
c 
0 

·-~ 
c a 

e'.: 

~ 
c 

·' Vi 

![__Beam~; 
Void Face l Void Face 

L _____________________ J L. 
: I : 

_-_-_-_-_-_-_-} _-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_, -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-J-.-_--

: I : .... · t J k 

"""""""'""' ------ y---------------------- -----
1 

?-

""" 
I 

.- .. -t--"" 

" 
"' en 
~ .s 

a 
Q a 
c Q 
a ~ 

\: ;: 

"' ~ ,2 
c a c 
"' 2 
"' ·~ 

c c a a e'.: c_ 

Ci ~ 
0 a o 

~o 
0 Q 

"' 
~ 

Bars 5K 
<Typ.J 

Bars 5L 

End of Beam 

Bars 4F 2 sp.@ sp. @ 8 11 Spacing Bars 5B and 5£ 

74 1
' Chamfer along the Vertical Face 

of the Top Flange and Web and Underside 
of the Top Flange (Typ.) 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
(Bars 3D2 Not Shown For Clarity) 
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3" Cham fer 
<Typ.J 

~Beam 

2" Clear 

(Ty p.J 

Spacing Bars 4G 6 sp. @ 6" = 3 ' - 0" 

Bors 5K (Typ.J Bars 4M <Typ.J 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

'- <£ 
I 

Beam 

Bars 5K ra- 1'-4 " 

a 
I -

':!-

CG 

QJ 

~ 
c.o 

':!
_I 

Min. Lap 
I 

Bors A 
<Shown 
as (• } 
Typ .J 

Spacing Bars 4G 10" 6 sp. @ 6" = 3 ' - 0" 10" 

4'-8" 

SECTION AT INTERMEDIATE DIAPHRAGM 

Top of 
Bottom 
Flange 
of Beam 

NOTES: 

"' .'!! 
l.. 
() 
~ 

Ch 
.s_ 
(j 
() 

C} 

~ 
':!-

a 
c: 
0 

~ 
Lfl 

01 
l.. 
tJ 

Cl) 

1'-0" 

f[_ Diaphragm 

90°(Note 2) 

Top of 
Top Flange 
of Beam 

0 0 

Drain Pipe 
(Note J) 

SECTION D-D 

1. Drains shall be p laced adj acent to each web at each 
intermedia te diaphragm (two drains per in term ediate 
diaphragm). Drain Pipe shall be 2" Nominal Pipe Size, 
Schedule 8 0 PVC. Pro vide removable pipe plugs to 
preven t concrete entrance during beam castin g. 
Plugs to be r emo ved fr om the inside ofter casting. 

2 . Concrete face may be sloped wi th a maximum 
J:24 draft to facilita te f ormwork removal. 

3 . I ntermediate diaphr agms m ust be cast and concrete 
release strength obtained prior to removing beam 
from casting bed. 

MARK 

Al 

A2 

B 

c 

Dl 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

SIZE NO. REQD. LENGTH 

6 4 DIM L - 4" 

4 14 DIM L - 4" 

5 12 6'-1" 

4 28 5 '-7" 

3 228 1'- 6" 

3 38 4 ' - 6" 

5 24 7' -3 " dL Bars 3Dl 

4 28 6' - 9" Bars 5B 

4 See Tobie 6'- 0" 

4 See Tobie 5'-1 " 
6Al L - 4" <Min. Lop Splice 

4A2 L - 4" <Min. Lop Splice 1'- 4"} 

5 See Tobie 10'-0" 3D2 4 ' -6" 

5 32 19'-6" 

4 See Tobie 3'-11" 

Ya" rJJ Strand 2 DIM L - 3" Bars 6Al, 4A2 and 302 

Field Bend 

5 '- 9 " 1'-0 " !C as Required 
for Skew 

14 4' - 1" J ~ 

':!-
I 

Lr, 

Bars 4F 

LJ 
Bars 4G 

Field Bend 
as Required 
for Skew 

I 
' -6Ya 11 3 '- 0" 14 4 '- 6 " J 

Bars 5K Bars 5L 

2008 FOOT Design Standards 
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~ 14 

-
~ 
':!
_I 

Bars 4C 

4 ' - 1" J 
Bars 4H 

l '-0" l '-0" 

3" rj} 

Bars 4M 
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Begin Span 

Begin Span 

Begin Span 

DIM "C" 

Bottom of Deck 

!£ Span-1 
Top of Beam 

BUILD-UP DIAGRAM FDR TANGENT SPANS 
<ALONG ({_ FLANGEJ <CASE J) 

DIM "C" Bottom of Deck 

!£ Spon--j 
Top of Beam 

BUILD-UP DIAGRAM FOR SAG VERTICAL CURVE SPANS 
<ALONG ({_ FLANGE) <CASE 2J 

DIM "C" 

Bottom of Deck 

Top of Beam 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
- CONTROL AT ({_ SPAN 

<ALONG ({_ FLANGE) <CASE 3) 

DIM "C" Bottom of Deck 

End Span 

f:i 

~ 
Cl 

End Span 

End Span 

Begin Span End Span 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
CONTROL AT BEGIN OR END SPAN 

<ALONG ({_ FLANGEJ <CASE 4J 

BEAM CAMBER AND BUILD-UP NOTES' 

The build-up values given in the table are based on theoretical beam cambers. 
The Contractor shall monitor beam cambers for the purpose of predicting 
camber values at the time of the deck pour. If the predicted cambers based 
on field measurements differ more than +/- f/2 11 from the theoretical "Net 
Beam Comber @ 120 Days" shown in the table, modify the build-up dimensions 
as required. When the measured beam cambers create o conflict with the 
bottom mat of deck steel, notify the Engineer a minimum a 21 days prior to 
casting. 

DIM "A 11 includes the weight of the Stay-In-Place Formwork. 

!;~~~~;;;;~-~~;~~----------------------, 
I I I Although not shown here in the Diagrams or Notes, the effect of Horizontal I 
L=::°.!.U:...e:_:~!.~~nt,~~~_!_°_~~:~~~cJ_~_!_~!i:!!_~~-C!.C::.~t~:·_I 

Ch' § 

·~I ct 
Ql I .C:: 

a:i I 2' "'" [)] 

DIM "A" 

L-1£ Span 

DEAD LOAD DEFLECTION DIAGRAM 
<ALONG ({_ BEAMJ 

""' c 
·~I~ 
ag I CJ 

~I LS 

Varies 

j (See Beam 

;;: Dimensions are along slope. 

!£ Left Top Flange~ Sheets) 

1-4 ii 

Varies 

(See Beam 
Sheets) 

!£ Beom~/, 
"a *ii, I 

Slope = Varies~ 

Right Top Flange 

,_l~Ft-----f-----~~d-::--J·-r.-Bndge Deck 
/ ~j . --1 (Vanes! 

See Required Theoretical 
Build-up over ([_ Left Flange 

I 1 L Vz' Design Min (Typ J 

I 

BUILD-UP OVER BEAMS 
NOTE (LOOKING AHEAD STATION) 

Work this Index with the Build-up and Deflection 
Data Table for Florida U Beams in Structures Plans. 

2008 FOOT Design Standards 

See Required Theoretical 
Build-up over [ Right Flange 

Florida U Beam 
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r:a~~~~I~~~ of __!SL, K2 

1£ Pier or Ben t I J 1 1[_ Bearing 

r: 
1£ Bearing! J 

:1 
f-- Fron t Face of 
I Bock wall or 

[ Pier or Bent 

([_ BeomL~ +- ----, ____ _ 
!/J=90°~ 

Edge o f Flange 
END 1 END 2 

Direction of Stationing ...._ 

CASE 1 

of Bottom Flange (Typ .J 

"' <Fron t Face of 
• Back wall or 

, ![_ Pier or Bent 

END 1 

Direction of Sta tioning ...._ 

Front Face of 
Back wall or 
1£ Pier or Bent 

[ Beam l / 

CASE 2 

~ ( 90·-){_, __ ,_/ ___ _ 
/ ~ f\/ Edge of Flange 

/ 

90° 

, /'-_Front Face of 

/ Back wolf or 
1£ Pier or Bent 

\__Chamfer Acute Corners of Bottom Flange (Typ .J 

END 1 END 2 

Direction of Stationing ..., 

CASE 3 

SCHEMA TIC PLAN VIEWS AT BEAM ENDS= 

Traffic Railing (32 " 
F - Shape shown, 
others similar J 

Addition Top 
reinforcement 

8 11 Deck :t 

(See p lans) ---tt--4~ 

2" Cover 

Additional #4 Bors 
IQ 1'- 6" (Max. ) sp . 

BEAM NOTES 

1. Al/bar dimensions are out-to-out. 
2 . Place two (2) Bars 5Z at each end, and then one (1) Bar 4K each location as detailed alternating the direction 

of the ends for each bar (see "ELEVATION AT END OF BEAM"J. 
3. Bors 4L shall be bent prior to the beam le aving the pre stressing yard. Bars 4L shall be bent parallel to the ends 

o f the beams. 
4. Cau tion should be used with Bors 4L in the ends of exterior beams to assure the bent portion of the bar is 

properly oriented so that the bar will be embedded in the diaphragm concrete. 
5 . Strand N shall be either ASTM A416, Grode 250 or Grode 270, s even -wire strands Ys" !/J or forger, stressed 

t o JO, 000 lbs. 
6. Unless otherwise noted, the minimum concrete cover for rein farcing s tee/ shall be 2 ". 
7. At option of the Contractor, welded deformed wire fabric may be used in lieu of Bars 3D, 4K and 4L except 

as noted below for skewed end conditions. The wire sizes and spacing shallmatch those shown on the 
Standard Beam Details sheet for these bars. In this event, Bors 4K may be fabricated with the omission of the 
lower outstanding leg provided that two longitudinal wires ore placed (welded) at the lower end of the bar. The 
first Oower) wire shall be located 1" from the end o f Bars 4K and the second wire 2" minimum from the first 
wire, but no less than Y4 of the beam dep th from mid- depth of the beam. Welded wire fabric shall conform 
to ASTM A497. When welded deformed wire fabric is used, the end Bars 5Z shall remain conventional mild 
rein forcing. 

8. For beams with skewed end conditions, welded deformed wire fabric shall not be used in the ends of beams 
within the limits o f Bars 3D. The end reinforcement, defined as Bors 3D1, 302, 4K and 5Z placed within the 
limits of the spacing for Bars 3D (approxima tely 1.5 times the overollbeam depth) in "ELEVATION AT END OF 
BEAM", shall be p laced parallel to the skewed end of the beam. Bars 4K located beyond the limits of Bars 30 
shall be placed perpendicular to the longitudinal axis of the beam. Placement of Bars 3DJ and 3D2 correspond to 
END 1 and END 2 respectively, as shown in the beam "ELEVATION". For Bors 3Dl and 3D2, Dimension B and the 
overol//eng th shall be adjusted to fit the width of the bottom f lange measured parollelto the skew. 

9. Bars 4K and 5Z shall be placed and tied to the fully bonded strands (see "STRAND PATTERN") . 
JO. Bars 30 shall be bent around a 1" diameter pin. 
11. For Bearing and Framing Details, see Structures Plans. 
12. For Camber and Build-up Details, see Structures Plans . 
13. For referenced Dimensions, Angles and Case Numbers see Inverted- T Beam - Table of Beam Variables in 

Structures Plans. 
14. For thickened decks beneath Traffic Railings and Parapets increase OptionalDeck Forming Notch to provide 

the deck thickness shown in the Struc tures Plans. 

~----------------------------------------------, I INSTRUCTIONS TO DESIGNER: I 
I I II To limit Bursting Forces, the maximum prestress force at beam ends from fully bonded strands I 

is limited to 3JO Kips. No losses shall be applied when calculating the Bonded Pres tress Force. 
I The reinforcing in the ends of the beams must not be modified without the approval of the State I 
I Structures Design Engineer. I 
L-----------------------------------------------

:f For long bridges increase deck thickness in accordance 
with the Structures Design Guidelines 

6 11 Deck :t 6 11 Deck ¥ 8 11 Deck ::t: 

Transition Tr ansition 

Field bend reinforcement 
to provide 2" Co ver beneath 
Traffic Railing 

Typical Deck 

2" Cover 

6 11 Deck ::t: 

Transition 

Traffic Railing (Median 
shown, others similar J 

I 
Thickened 
Deck 

reinforcement ~7.T~.,..--~;....-_,~r-T-~~-;;;:;-~~::;;;;;j;;;;~~~;:;;;,,p;;;;;;j;;;;:~~;;::;;;..-r-,_-.;;._~i--~ 
(centered)__/ 

EXTERIOR TRAFFIC RAILING INTERIOR TRAFFIC RAILING 

=SCHEMA TIC SECTIONS FOR DECK THICKENING BENEATH TRAFFIC RAILINGS = 
2008 FOOT Design Standards Lest 
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BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQUIRED (NOTE lJ 
Spacing Bars 4K 2 sp. SJ sp. 12 VJ 

@ 3 " 

911 6 " 9 11 Bars 5Z 2 " 

< 
a Perpendicular 2!/z" 
<: 
0 to End of Beam 
~ 
Vl 

"".{ 
lf) 

\.._ ~ 
() 

"" Cl] 

fBars 4K I & sz 

==t+:::::;:r:.==tv==:i___ Optional Deck Forming 
,,- Notch <Typ.J 

-+---- .... ........ i+oo+o\':.·•ui 
+----t----'-----+-~~__,- ~ Bar 5C tied 

S trand N-~ I I to Strand N 

Bar 5A tied [ ....___ i--Bor SA 

_ to Bar 3D \ 2Y,, 11 Clear 

:::>:: 
"'!- I~ 1--~l~l------l 1----~1~1------ll----~l~I--~ 1---~,~I~ I-+ 

Str and N L ~ 1---TT------l l----""TT"--~ 1----""TT"--~ 1---.---~ ......... --1 

..., 

~ ~ \ q;~r: t~L s~i;~i:: 
") +--------+-=-___,=-----c >-- Bors 3Dl or 3D2 
~:::>:: ,-

"" ------ l\}) 

Bars 5Z--< f-A' \ "-----~ Bar 5C 

,,c:::=t=~~~;;;;;;;:;;;;;;;~;;;;;;;;;;;:;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;=;;;;;;;;;;;;;;;;;;;;;;;;;;;:;:;;;;;;;;;;;;;;;;;;;;;;;;;;;=;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;:;;;;;;;;;;;;;;;;;;;;;;;;;;:~;;;i_l_ll__j Bars 5A 

1!/z" Cle ar 

Bars 4L 

11~--+----_,...-----t~Jtt/-1----~ 

Soacina Bars 4L ,/ 

f4" Chamfer ( T yp . top & i---5_'_' -i-,,___1 _" ___, ___ 7_"_--i-,.__5_ '_' --i 
bottom o f bot tom flange ) 

2'- 0fl 

END VIEW 

l!/z 11 Chamfer \L Bars 3D (Typ.J 

3Y,, 11 (Nominal) 
(See No tes 2 & 9 ) 

NOTES: 
Work this Index with Index No . 20310 - Typical 
In ver ted- T Beam Details and No tes and the 
lnver ted- T Beam - Tobie of Beam Var iables 
in S tructures Plans . 

For referenced notes, see Index No. 20310. 

For Dimensions L, R, VJ thru V4 and number 
of spaces SJ thru S4 , see lnverted- T Beam 
Tobie o f Beam Variables. 

4 sp. ~ 6 11 Spacing Bars 3Dl or 3D2 ~ sp. wi th 
Bars 4K & 5Z as shown (See Note BJ 

ELEVATION AT END OF BEAM 
(Flange Not Shown For Clarity) 

A 

c 
DJ 

D2 
K 

L 

N 

z 

- 5 4 See Table 
- 5 2 10 1- 6 11 

1, 8 & 10 3 12 See Table 

1, 8 & 10 3 12 See Table 
2, 1, 8 & 9 4 See Table 3 '- 0 11 

3, 4 & 1 4 8 3'- 10 11 

5 %" rjJ S trand 1 DIM L + 5" 
2 , 8 & 9 5 4 3'- 0 11 

BENDING DIAGRAMS (See Note ]) 

BARS 301 & 302 

t/ ,, 2 2 
\\;--End o f Beam 

6" 

M 

{[ 
kci 

BARS 4K & 5Z 

'ID_\_ 
1. \3 '- 2!/z" .1 

BARS 4L 

1 

.. See Tobie •

1 

BARS 5A 

10 '- 0" 

I I 

~c1 
BARS 5C 

DIM L = Beam Cas ting Length Wveraf!Length of Beam along 1£ Beam including leng th incr ease as required for Beam placed on grade and DIM R t o compens ate for elas tic and time dependent shortening effec ts ) 

5yz 11 

I 

~ 

END 1 

(
2 sp. @ 3 " 

SJ Spaces @ VJ 

I 

~ 
I 

~ 

S2 Sp aces @ V2 

I 

~ 

S3 Sp aces @ VJ S4 Sp.I Spacing for Bars 4K 

V4' Symm. about 1£ Beam 

Beam 

I 

ELEVATION 

Direction of Stationing~ 

2008 FOOT Design Standards 
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r-----------------------------------1 
1 INSTRUCTION TO DESIGNER: 1 
I I 
I The bottom of the 11X 11 dimension shall be 1 1-8" below I 
I the mud line. I 
: The tip elevation of Concrete Sheet Piles shall be determined : 

1 
by the Geotechnico!Engineer. 

1 
L-----------------------------------J 

CROSS REFERENCES' 
For Dimensions L and X see Sheet 
Pile Data Tobie in Structures Plans. 

P!as tic Filter Fa bric 
(Continuous) 

Existing Ground 
(Mud Line) 

Bottom of Dim. "X" 

and Filter Fabric 

•-~~Sheet pile 

SECTION THRU BULKHEAD 

Type C' Type 'A 

J'-3" 

(Showing Plastic Filter Fabric) 

2'-6 11 

Type "A" (Typ.! 

------~------------

Type "A" 
Starter Pile 

DETAIL "A" 
(Cap and Anchoring System Not Shown) 
(Section Taken Above Dimension 11X 11

) 

NOTE: Detail 11A 11 shows a Part-Pion View of an assumed bulkhead. 
See Bulkhead plans for actual Plan View. 

Starter Pile 

DETAIL "A" 
(Section Taken Below Dimension "X"J 

1'-3" 

Type "B" 

SHEET PILE DESIGN CRITERIA AND NOTES 

DESCRIPTION' 
Design Standards Index Series No. 20400 include details for three types of piles with two thicknesses. 
Types 118 11 and "C 11 piles (corner piles) are of reinforced concrete construction, and Type 11A" is of prestressed 
concrete construction. The piles shall be manufactured, cured and installed in accordance with the requirements 
of the contract documents. 

MATERIALS: (for materials not listed refer to the Specifications) 
CONCRETE 

Closs: 

Unit weight: 
Modulus of Elasticity: 

REINFORCING STEEL 
Grade: 

PRESTRESSING STEEL 
Grade: 

DESIGN PARAMETERS' 
Type "A" 

V (Specio!J for slightly and moderately aggressive environments 
V (Special w/ Silica Fume) for extremely aggressive environment 
150 pcf 

Based on the use of Florido limerock concrete 

60,000 psi ASTM A615 

270, 000 psi (Low-Relaxation Strand) 

Concrete Compressive Strength at release of prestressing: 4000 psi minimum 
Uniform compression after prestressing losses: 1000 psiminimum 
Pick-up, Storage and Transportation: 0.0 psi tension with 1.5 times pile self weight 

Types 118 11 & "C 11 

Pick-up, Storage and Transportation: Minimum compressive strength f'ci;;, 4000 psirequired. 

ENVIRONMENT' 
The pile designs ore applicable to all Environments. 

PLASTIC FILTER FABRIC 
The plastic filter fabric shall extend to the bottom of the "X" dimension. 

PILE PICK-UP AND HANDLING' 
Type 11A" 

Pick-up of pile may be either a single point pick-up or a two point pick-up as shown below. 
Types 118 11 & "C 11 

Two point pick-up for lifting out of forms & two point support for storage & transportation. 
Single point pick-up for installation only. 

PILE FIT-UP' 
The 2'-6" Sheet Pile dimension is nominal. This dimension may be shortened by the Manufacturer up to f/2" to 
allow for Sheet Pile fit-up in its final position. Minimum Sheet Pile width is 2'-5f/2". No changes shall be made 

to the tongues or grooves. 

I 

2 Point Pick-up, Tie Down and Support Points 

0.21 L 0.58 L 

t L t 
PILE STORAGE AND TRANSPORTATION SUPPORT DETAILS 

2008 FOOT Design Standards 

NOTES AND DETAILS FOR 
PRECAST CONCRETE SHEET PILES 

Single Paint 
Pick-up -

0.21 L 

Last 
Revision 

01/01/06 

I 

I 

I 

I 
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~ 

Q 

i2 
~ 

~ 

Bar S 
Bar S 

5~ 

4~ 

4Y2'' 

~ 

Q 

i2 
~ 

~ 

11" 
(Typ.! 

- 1---S/ope only on the tongue side 

Al 12 ~ Bars A 

/ I 

Bors 
Sl 

V"' . ,..._,. 
_..., 

-----------~---------
A_l 

6 spa. 12 4" 

11 11 

(Typ.! 

cl 12 ""' Bars A 

/ I 

Bors 
S3 

Bar S 

Bar S 
~~~~ 

I 

c_l L2 ..... Bors A 

4%" 6 spa.@ 4" 

STRAND DIA. MAXIMUM 
rin.J L 

0.5 28 1-0 11 

0.6 27'-0 11 

::f Unit Prestress after losses. 

L 

x 

r Pres tressed 
Strands Bl 

-1-------- -----------------• 

' Bors 
\. S2 

. 

---------------- -----------------• 

B_l 
Spaced at J'-0 11 Maximum 6 spa. 12 

TYPICAL PILE 

L 

x 

(Pres tressed 
Strands Bl 

'--~------ - - - -- -- -- -

""' 
Bors 

• S2 

,I,? 

' -- -- -- -----------------. 
B_l 

Spaced at 1'-0 11 Maximum 6 spa. @ 

STARTER PILE 

D TOTAL # DF SECTION :<STRESS n rin.J STRANDS MODULUS !in.' J !PSIJ 

6 3Y4 14 500 1150 

4 5 JO 500 1160 

JO" 
(Typ.J 

Pick-u p Strand(s) 

---j) -, - . 
~ 
a 

I -
~ 

7" -
4" 3Y4" Soacina for 

Bars S 

JO" 

<Typ.! 

Pick- up Strond(sJ 

--1) -,- . 
~ 
a 

I -
~ 

7" -
4" 3Y4 ' Spocinq for 

Bors S 

BAR BENDING DIAGRAMS 

4" (Typ.! 

LI 
DIMENSION A 

lJ 
2-PIECE 1-PIECE 

BAR S 

NOTES• 
1. Work this Standard with Index No. 20400. 
2. Intermediate Prestress Strands not shown in EJevations and Sections. 
3. All bar dimensions are out-to-out. 
4. Bars A are #5 and Bors S are #4. 
5. At the Contractor's option Bars S may be fabricated as a two piece bar 

as shown in the Bar Bending Diagram. 

Sl 

S2 

S3 

S4 

S5 

S6 

S7 

6. The Contractor may use Deformed Welded Wire Reinforcement conforming to 
specification ASTM A497 in lieu of Bors A and Bars S if the wire size and 
spacing provide the some area of reinforcing steel per foot as the Bors shown. 

7. For Dimensions L and X see Sheet Pile Data Tobie in Structures Plans. 

c 
JO" " c 

See Detail 110 11 0 See 
(.) 

::;:: 
'"" '"" 

Cl 

'1 {] 
Bors A 

Co ~ c Bors Sl Co 
I " 0 I 

" 
0 ~ 3 11 Cover " 0 

0l- ~ (Typ.! 
c 

Detail 11E 11 

a 

"" {] 
~ c 
0 0 
0 ~ 0 

0l- ~ 

c 

JO" 
See Detail 110 11 

Bors 52 c..o _, 
3 11 Cover 

'"" (Typ.! 

CO +---'c-1-IP 

~ ~ 
~ § 
g _t:; 

r5} ~ 

'+---I-" 

::;::--
'"" 

1'-1114" 

1'-9!/z" 

2'-2 11 

1'-614" 

1'-1014" 

11" 

1'-7Y4" 

Bars 53 

3 11 Cover 
(Typ.! 

Bors A 

SECTION A-A SECTION B-B SECTION C-C 

DETAIL "D" 
<Typical Tongue) 

2008 FOOT Design Standards 

PRECAST CONCRETE SHEET PILE 
TYPE'~" - 10 INCH THICK 

3" 4" 3" 

f/2" 3" f/2" 

DETAIL "E" 
<Typical Groove) 
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Revision Sheet No. 
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~ 

Q 

c 
~ 

~ 

s5~ Bor 

Bar S 4~ 

4!/z" 

~ 

Q c 
~ 

~ 

11" 
(Typ.J 

- 1---S/ope only on the tongue side 

Al 12 ,...., Bars A 

/ I 

Bars 
Sl 

V" . 
/" 

/ 

-----------~---------
A_l 

6 spa. 12 4" 

11" 

ITyp.J 

cl 12 ,...., Bars A 

/ I 

Bars 
S3 

s~~~v-Bor 

Bar S 

I 

c_l L2 "' Bars A 

4%" 6 spa.@ 4" 

STRAND DIA. MAXIMUM 
(in.J L 

0.5 31'-0" 

0.6 30'-0" 

J: Unit Prestress after losses. 

L 

x 

JO" 

Pres tressed 
Bl 

I (Typ.J 
Strands 

- 1-------- • -----------------
~ Bors 

~ S2 
. 

---------------- -----------------• 

B_l 

Spaced at 1'-0 11 Maximum 6 spa. 12 4" 

TYPICAL PILE 

L 

x 

JO" 

Pres tressed 
Bl 

I <Typ.) 

Strands 

'--------- --- -- -- - - -
~~ Bars 

S2 

/? 

' - - - -----------------. 
B_l 

Spaced at 1 '-0 11 Maximum 6 spa. © 4" 

STARTER PILE 

0 TOTAL # DF SECTION * STRESS n (in.J STRANDS MODULUS !in.' J !PSI! 

7 2/a 16 720 1100 

5 4 12 720 1160 

Pick-up Strand(SJ 

---j) -, - . 
~ 
a 

I 

I 
:.., 

j 
3;/," Spacing for 

Bars S 

BAR BENDING DIAGRAMS 

1

4 .. 

1 

ITyp.J 

r--, 
DIMENSION A 

LJ 
2-PIECE 1-PIECE 

BAR S 

NOTES• 
1. Work this Standard with Index No. 20400. 
2. Intermediate Prestress Strands not shown in Elevations and Sections. 
3. All bar dimensions are out-to-out. 
4. Bars A are #5 and Bars S are #4. 
5. At the Contractor's option Bars S may be fabricated as o two piece bar 

as shown in the Bar Bending Diagram. 

SJ 

S2 

S3 

S4 

S5 

S6 

S7 

6. The Contractor may use Deformed Welded Wire Reinforcement conforming to 
specification ASTM A497 in lieu of Bars A and Bors S if the wire size and 
spacing provide the same area of reinforcing steel per foot as the Bars shown. 

7. For Dimensions L and X see Sheet Pile Dato Table 1n Structures Plans. 

'-
1'-0" " J'-0" '-'" 

1'-1114" 

J'-9!/z" 
2'-2 11 

J'-614" 

J'-J014" 

11" 

1'-7;/," 

0 Detail 11£ 11 " See See ' (_) See 

Pick-up Strond(SJ 

!)) 

--1) -, - . 
~ 
a 

lo ~ 

I " a 

'" 
a 
0-

-I c 
~ 

7" -
3;/," Spacing for 

Bars S 

a 
(_) 

"" "" 
Bars A a 

'" ;,; 
Bars SJ <n ~ 

"b Bars S2 c 
I " a 

~ 
c a a 3 11 Cover 

'" 
a -" 3" Cover -" 

!'.' (Typ.J 

SECTION A-A 

0- !'.' (Typ.J 
c 

SECTION B-B 

Yz 11 2%" Yz" 

[ 

DETAIL "D" 
(Typical Tongue) 

2008 FOOT Design Standards 

PRECAST CONCRETE SHEET PILE 
TYPE ''.A" - 12 INCH THICK 

<n 
I 

'" 

Cl 

!)) 

~ 

" a 
a 
0-
c 

~ 
c a 
-" 
!'.' 

Bars 53 
3 11 Cover 
(Typ.! 

::;: --

"" 
SECTION C-C 

4" 4" 4" 

[ 

DETAIL "E" 
(T ypica/ Groove) 

A 

A 

Last 
Revision Sheet No. 
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!jJ 

30° 

45° 

60° 

11 11 Slope is to 
this point 

r c 

~Slope only on tongue 
11" 

( Bars A3 - Bl 

L 

side 
2'-2 11 x 

Bars A2- I -Bars Al Al 

~ 
L-------- ---------------Bors S3- ~ 

"-
S2 ~ SI 

Bars S 4 

-------------------- --- ------------ -- - -

'-c 
VIEW C-C 

41/4" 6 500. © 4" 

STIRRUP DIMENSIONS (T = 10") 

RI R2 R3 R4 R5 R6 

SI 111/4" 914" 11-6!/;:'' 2!/2" 5" 414" 

S2 J'-Jf/2" 914" I'-814" 2% 11 4f/2" 5f/2" 

S3 111/4" 8" I'-6" J1;4" 5" 4f/2" 

S4 111/4" 41/4 II I'-Il4" Il4" 5" 374 11 

SI l!f/2" 8" 1'-4" 4" 5f/2" 6f/2" 

S2 J'-Jl4" 8" 1'-574 11 4" 4f/2" 7f/2" 

S3 JJ!/211 614" J'-4" 21/4 II 5f/2" 614" 

S4 l!f/2" 3f/2" I'-0" 3" 5f/2" 5" 

SI J'-0" 6" J'-014" 51/4" 6" 71/4" 

S2 11-2 11 6" 1'-274 11 51/4" 414" 814" 

S3 1'-0" 414" I '-If/2" 31/4" 6" 8" 

S4 J'-0" 2!/2" 10" 4f/2" 6" 514" 

R5 R6 

r-• 
I \\ 

~ 11 \\ 0: EC 11 \\ " ~ \\ 
0: 

I. \\ ,, '\ 
'" 

,, 
i;:! 0: 

!jJ ' ' '* 'L' 0: 

R7 8 

1 PIECE 2 - PIECE 
BARS Sl & S2 

B_I -Bars A4 

Spaced © 1'-0 11 Maximum 

ELEVATION 
<TYPE "B" PILE! 

A_I 

BAR BENDING DIAGRAMS 

STIRRUP DIMENSIONS 

R7 RB !jJ BAR MARA RJ R2 R3 R4 

5!/2" 41/4" SJ l!f/2" 10 11 J'-6" 3f/2" 
514" 41/4" 

4f/2" 5" 

S2 1'-Jl4" 10" 1'-81/4" 3f/2" 
30° 

S3 l!f/2" 81/4" J'-514" 2" 

21/z'' 61/4" S4 ll!/2 11 4" 1'-11/4 11 21/4" 
8" 4" SJ J'-0" Bf/2" J'-31/4" 51/4" 

8" 4" 

614" 5f/2" 

S2 I'-21/4" Bf/2" J '-5f/2" 51/4" 
45° 

S3 J'-0" 7" I'-4" 3" 

3f/2" 7" S4 1'-0" 3f/2" 1114" 314" 

101/4" 3" SJ I '-Of/2" 61/4" 1114" 7" 

lOf/2" 3" 

814" 51/4" 

S2 I '-214" 61/4" 1'-2" 7" 
60° 

S3 I '-Of/2" 5" J'-Jf/2" 4" 

4" 7f/2" S4 J '-Of/2" 2!/z'' 9f/2" 5f/2" 

~ ci 
'* "2 

R5 R6 

~ 

Vories 

BAR A2 

BARS S3 & S4 

- -

6 spa.@ 

(T = 12") 

R5 R6 

7" 414" 

6f/2" 51/4" 

7" 414" 

7" 374 11 

7f/2" 61/4" 

6!/2" 71/4" 

7f/2" 614" 

7f/2" 5" 

8" 614" 

614" 8" 

8" 8" 

8" 5f/2" 

' 

I 

I 

10 11 

4" 

R7 

514" 

514" 

4f/2" 

2f/2" 

Bf/2" 

Bf/2" 

7" 

3f/2" 

1014" 

1014" 

9" 

41/4" 

7" See Detail "D" 

Bars A2 
Bars Al 

Bors A3 Bars A3 

- Pick-up Strand(sJ Bors A4 Bars A4 

,, 
Bars A4 Bars A4 

Bars A4 Bars A4 

3 11 Cover (Typ.J 3 11 Cover 
<Typ.J 

SECTION A-A SECTION B-B 

31/4 11 Spacing fa 

RB 

6" 

6" 

71/4" 

81/4 II 

51/4" 

51/4" 

71/4" 

9" 

4" 

4" 

7" 

91/4" 

Bars S 

SHEET PILE DIMENSIONS 

T (in. J 10 I2 

y (in.) 3?{6 4?{6 

2 (in.) 3 4 

DETAIL D 
NOTES' 
1. Work this standard with Index No. 20400. 
2. This drawing includes details for precost concrete corner piles for 10" 

and 12 11 thick sheet pile systems. The details apply equally to both thicknesses. 
3. The bar configurations shown in Sections A-A and B-B shall be used for 

rJJ angles between 15a and 75a. For (/) angles not shown, the reinforcing bar 
dimensions may be interpolated or extrapolated from the stirrup dimensions shown. 

4. All bar dimensions are out-to-out. 
5. Bars A are #8 and Bars 5 are #4. 
6. Values for Stirrup Dimensions are shown for rJJ equal to 30°, 45° & 60° only. 
7. At the Contractor 1s option Bars 5 may be fabricated as a 2 piece bar with 

a minimum lap length of 1'-6", as shown in Bar Bending Diagrams. 
8. If Type 11B 11 pile is used as a Starter Pile show tongue on both sides of pile 

from Dim. "X" down. Show dimensions for Bars 52, 53 & 54 in shop drawings. 
9. If tongue must be on the opposite side from that shown all dimensions and Bars A, 

52, 53 and 54 will be the same but opposite hand. 
10. For Dimensions L , X and rJJ Angle see Sheet Pile Data Table in Structures Plans. 
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J'-4" JO%", 

0 
This A4 bar ends 

I here if T =12
11

----------

D- fl Bl 2 

Bors S3\ 
i·.~ I 

~ 

I 
Bars 55 

\ e= 
°' I 
I I .J Bars 54 ;.., 

I 
h 

:L ''.' ' . 

3" WB_l J'-8" -

D-
" l'-9" 

(Typ.J 
I ·c Bars 52 Q 

"' 
END VIEW 

L 4" 6 spa. 12 4 11 

Q 
Le 

T 

y 3%'' y 

Yz" 2%" Yz 

"'" "'" 

" " . I I 
;.., 

,. ,. Bar A4 

~ ~ Bars S2 

h ,,. 
" 

"' <o 
~ ~ 

" " "" "" 2;/," [ Bulkhead Q Q 

C) 

"' 
~ For 10 11 Pile J'-3" 5" 
L L 
Q Q Bar A4 

Le Le 
For 12 11 Pile 1'-3 11 6" 

SECTION C-C (T =10" or 12"J 

L 

" " "" "" 2'-2 11 x Q Q 

!Bars Al "" Bors A27 
Bar A4\ Al JO" 

I (Typ.J 

C) 

"' 
See 

See Section c-c ~ Section c-c 
L L Q 
Q Q 

"'" ,2 Le Le 
Bors Al 

' '-/- - ---~------------ ' - ·- ,. Bar A4 ,. Bar A4 
Bars Sl Bar A5 

' 
\ 

Lears Ac 

Spaced @ 1'-0 11 Maximum 

ELEVATION 
<TYPE "C" PILE! 

SECTION D-D (T =10") 

Bars 

SECTION D-D (T =12") 

" 

I 

LaarsA~ 

Bors SJ 

Bar 52 

Bar S3 

Bar 54 

Bar 55 

Bar A6 

Bar 52 

Bar 53 

Bar 54 
Bar 55 

II II II II ~Pick-u 
I 

7" 
~ 

p 
(sJ Strand 

6 spa. tQ 4" 31/4 11 Spacing fo 

Bors S 

STIRRUP DIMENSIONS 

e T (in. J BAR MARK RI R2 

SJ 7" 574" 

S2 7" 8" 

JO S3 6;/," 7;/," 

S4 5!/z" 6!/z" 

S5 474" 574" 
900 

SJ 9" 474 11 

S2 9" 7" 

12 S3 81;4 II 6;/," 

S4 7!/z" 5!/z" 

S5 674" 474" 

SHEET PILE DIMENSIONS 

T (in.) JO 12 

y (in. J 3;!{, 4;!{, 

z ((n.J 3 4 

"" Bar A4 ",. Bar A4 "' °' I I . . 

Bar A6 

2" (Typ.J 
-f-+-~-3 11 Cover 

J'-8" For 10 11 Pile 
1'-9 11 For 12" Pile 

SECTION A-A SECTION B-B 

:k This Bar A4 shot/be J'-2 11 shorter than other A4 bars for T j ')II 

:t: :t: This Bar A4 (not shown in elevation) is included only if T J'I" 

BAR BENDING DIAGRAMS 

R2 R3 

R3 

7" 

474" 

474" 

474 11 

414 11 
<o 

STIRRUPS S "' 9" Co 

674" 
""" " 

,,. CJ 

,"' "' 5 "' 11-2 11 Varies 
674" 

674" 
~ ~ C) 

" "'" 
674" 

BARS A 

Note: Al/Bar dimensions are out-to-out. 

NOTES 
1. Work this standard with Index No. 20400. 
2. A!! bar dimensions are out-to-out. 
3. Bars A are #8 and Bars S are #4. 
4. This drawing includes information for precast Corner Piles for 10 11 and 12" 

thick Sheet Pile systems. The details apply to both thicknesses but the bar 
configurations change slightly according to the thickness values used. 

5. If Type 11C 11 pile is used as a Starter Pile show tongue on both sides of 
pile from Dim. 11X 11 down. Show dimensions for Bars S2, S3, S4 & S5 1n 

shop drawings. 
6. If tongue must be on opposite side (Groove Side) from that shown, 

all dimensions and reinforcement shall fo!!o w the corresponding Tongue 
or Groove side. 

7. For Dimensions L and X see Sheet Pile Data Table in Structures Plans. 
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' 

I 
~ 

- -

~ 

4 as omer 

Layer (Typ.J 

~ 

' 
Q 
e2 

~ ~ 

w 

-

PLAN 

c over ~ 

' 

3 ~ JO G 

([_ Bearing 
Pad 

age 

I Steel Plates 
~See 

r= 
Detail "C" 

;/.i 11 E!as tamer 

Cover (Typ.J 

L or W 

TYPICAL SECTION 
TYPE A PAD 

I 

=_l-
L__ !12 11 I nterna! Elastomer 

r (Typ.J (2 !ayers 
red) 

Laye 
requi 

Y4 11 Elastomer Cover 4 ,- 4 ~ JO G age 
Layer rTyp.) 

~ 

Q 

e2 ~ ~ 

Steel Plates I C~Se e Detail "C" 

% 11 Elastomer 

Cover (Typ.! 

L or W 

TYPICAL SECTION 
TYPE B PAD 

DETAIL "C" 

I 

~ 
~ 

~ 
'" 

c__ Y2 II Internal Elastomer 
er (Typ.J (3 !ayers 
uired) 

Lay 
req 

Pr estressed Beam C ' 

w 2 11 min. (T11n.) 
4" Min. 
(Typ.J 'Face of Cap 

~-------1---------
or End Bent 

-
- ------1 

(~ 
Bearing and 

I 900 I Bearing Pod I I 
I 

-" - - -
I I 

,---:q-
(~ 

I 
' ' I ' 

I '--------r--

Composite j 
E!as tomeric 
Bearing Pad 

Bottom Flange of 
Prestressed Beam 

4" Min. (Typ.J 

Composite 
Elastomeric 
Bearing Pod 

' 

--------

2Yz" Min. r---c_ [ Beam and 

(Typ.J [ Bearing Pad 

PARTIAL PLAN 
(Skew = 0°) 

Skew ) 0° 

~t~~~--, 

[ Beam 

w 

PARTIAL PLAN 
<0° < Skew ;; 30°) 

I 

I 

I 

' 

Face of Cop 
or End Bent 

Bearing and 
Bearing Pod 

23/:: 11 Min. 

(Typ.J 

---------------
BEARING PAD "'BEARING PLAT£ 
OIMENSIDNS DIMENSIONS 

PAO 
BEAM TYPE L w c 0 

TYPE 

II (AASHTOJ 1'-0" 1'-2" 1'-2" 1'-4" 

III <AASHTO! 10 11 11-6 11 11-0 11 11-8 11 

A IV AASHTOJ JO" 1'-10" J'-0" 2'-0" 

v & VI <AASHTO! & 11" 2'-0" 1'-1" 2 1-2" 
FLORIDA BULB-T'S 

II (AASHTOJ 1'-4" 1'-2" 1'-6" 1'-4" 

III <AASHTOJ J'-2" 1'-6" 1'-4" 1'-8" 

B IV AASHTOJ 1'-0" 1'-10" 1'-2" 2 1-0 11 

v & VI (AASHTO! & 
J'-2" 2'-0" 1'-4" 2 1-2 11 

FLORIDA BULB-T'S 

--*Work this sheet with Index No. 20501 - Beveled Bearing Plate 
Details when beveled bearing plates ore required. See 'TABLE OF 
BEAM VARIABLES' on Beam Sheets for locations where bearing 
plates are required. 

BEARING PAD NOTES: 

Neoprene in all bearing pads shall have Grade 50 durometer hardness. 

Steel Plates in bearing pods shall conform to ASTM AJOJJ Grode 36, 
Type 1. 

Variations in pod dimensions will be allowed provided the revised pads 
meet the Specifications, meet the requirements of this index, and ore 
approved by the Engineer. 

For beam grades less than or equal to 2/., finish the Beam Seat 
parallel to the bottom of the beam. For beam grades greater than 
2/., finish the Beam Seat level and provide Beveled Bearing Plates. 

See Bid Item Notes for quantities of Type A and/or B Bearing Pods. 

Premou!ded Expansion 
Material (required 
for Cast-In-Place 
End Diaphragms) 

Front Face of Backwoll 
or f£ Pier or Bent 

Varies 
Min. 

J 

Kl or K2 

Composite 
Elastomeric 
Bearing Pod 

r[ Bearing 

PARTIAL SIDE ELEVATION 
<ALONG Ii_ BEARINGJ 
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Edge of Bottom Flange 
Bearing Plates A & B ~ Embedded 
Plate A (D x Vories x f/2 ") & Beveled 
Plate B W x Vories x %"Min.) <Typ .J 
<See Note BJ -------------+---1-

f£ Beam & f£ Pla t es 

Direction of Stationin g .,,. 

C +2 tan r/J 

c + __[)_ 
tan r/J 

2 Equa! Sp. 

<Typ.J 
I 

oo 

Direction of S tationing ...._ 

Face of Pier or Bent Cap 

<Typ.J 

----- c::i 

~+--t-----+--+- Composite 

2 £qua/Sp . 2" 

c 

E!os tomeric 
Bearing Pad -

-...... 

f£ Holes for J4" dia. 
Scre ws, (See Note No . 3) 

f£ % " dio. x 2!/e" Anchor 
Studs, See Detail "A" 

PLAN 

c 

2 £quo/Sp. 

2 Equa/Sp. 

C + - D
tan rjJ 

Front Face of 
Bockwa/f or f£ 
Pier or Bent 

\ 

f£ Bearing 
Pad 

NOTES: 

1. Work this sheet with the followin g drawings: 
Index No. 20500 - Composite Elostomeric Bearing Pods. 

2. Embedded Bearing Plates A are r equired for all AASHTO 
Type V, VI and Florido Bu/b - T beams. Beveled Bearing 
Plates B with Embedded Bearing Plates A ore required for 
beams only as scheduled in the 'TABLE OF BEAM VARIABLES' 
on Beam Sheets. 

3. Hot - dip galvanized Bearing Pla tes A & B after fabrica tion 
except that Galvanized Caps may be welded in place o f ter 
hot- dip galvanizing. Drill Bearing Plates A and B as an 
assembled unit, thread Bearing Plate A only. Holes are 
not r equir ed in Plate A when Plate B is not required. 
Drill and thread holes perpendicular to the bottom of 
Pla te B and prior to plates being galvanized (ASTM A 123). 

4 . Provide Electro -plated, Countersunk Flat Head Machine 
Screws in accordance with ASTM A 449, Type 1. Provide 
screws long enough to maintain a J4" minimum embedment 
into Embedded Bearing Pla te A and Galvanized Cap. Pro vide 
steel Galvanized Caps with % " min. to Jf/2" max. height 
and nominal I" inside diameter. 

5. Include the cost of Beveled Bearing Plates in the pay item 
fo r Pres tressed Concrete Beams. 

6. For Dimensions C and 0 , see 'BEARING PLATE 
DIMENSIONS' on Index No. 20500 and the 'BEVELED BEARING 
PLATE DATA TABLE' in the Str uctures Plans. For 
Dimensions J, Kl and K2, see 'TABL E OF BEAM VARIABLES ' 
on Beam Sheets. 

< Skew !!: 30° shown, Skew = 0° Similar) 

7. Al/ details and dimensions shown are along f£ Beam, excep t 
for dimensions to J4" dia. Screws and Y,, 11 dio. x 2!/a" Anchor 
Studs, which are along ![_ Screws or f£ Anchor Studs. 

f£ 17[6" dio. Holes for 

/4" dia. Screws 

BEVELED BEARING PLATE B 
(Along ([_ Beam) 

(Positive Slope, Begin Bearing sho wni 
Negative Slope, End Bearing similar) 

%" dio. En d Welded, 
Headed Concrete 
Anchor Stud 

I 
C-- Front Face of Bockwoff 
~ or f£ Pier or Ben t 

D 
C + 2 ton r/J 

I 
2 Eq. Sp. 

Leve/ Beam Seat 
(Top of 

Embedded 
Bearing Plate A 

%" 

D x Varies x %" 

Subs tructureJ 

lf/2" 
sin r/J 

sin 

---, 

2" 

Direction of Stationing ...._ 

![_ /4 " dia. Screws 
and f£ %" dia. x 2!/a" 
Anchor Studs -----+--~-

Em bedded 
Bearing Plate A 
D x Varies x f/2" ---t--~ 

Bottom of Beam 

Beveled Bearing Plate B 
<When required) 

~--- Composite E!astomeric Bearing Pad 

Kl 
sin rjJ <:...____I[_ Bearing 

DETAIL "A" SIDE ELEVATION 
(Along (£ Beam) (See Note 7) 

c 

Front Face of Backwall I 
or f£ Pier or Bent ~ 

+2 
D 

ton r/J 
I 2'' 

Positive Slope shown, Negative Slope similar. 

8. When Skew = 0° , dimensions for Embedded Bearing 
Plate A are D x C x f/2" and for Beveled Plate B are 
D x C x f/2" Min. 

J4" dia. Electr o - plated, Countersunk 

f£ Beam & 
f£ Plates 

')" 
"- 2 [q. Sp. sin r/J , Flat Headed Machine Screws with 

Galvanized Caps (16 Go. Min.) ; 
Seal weld Cop to top of pla te " A" 
<Typ.J (See Note 4 ) ----

. cf£ Bearing____::, 

1" 

sin r/J 

J 
sin r/J 

K2 
sin r/J 

lf/2" 
sin r/J 

Bottom of Beom J 

Leve/Beam Seat l" 
<Top of Substructure) 

2008 FOOT Design Standards 

D/2 

See Detail"A" 
(Ty p.J 

D/2 

D 

END ELEVATION 
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1£ Holes for 14 11 dia. 
Screws, (See Note No. 

or 1£ Pier or Bent 

1£ Beam & 1£ Plate 

1£ Bearing 

Bearing Plates A & B ~ Embedded 
Plate A (Q x Vories x ]0 11

) & Beveled 
Plate B (Q x Varies x !0 11 Min. ) (Typ.J 
(See Note 8) ---------

2 E uo/S 

c 

\ 
\ 
\ 
\ 
\ 
\ 
0 

\ 
\ 

' \ 
\ 

~---------------

-+--+- 1.f") 

Ct) Ct) 
Q) Q) 
(j (j 
() () 

~ ~ 
ti ti CJ 
:::i :::i 
D- D-

Lu Lu 

C\J ,.,, 

i£ Yz II dia. X 2Ya II 
Anchor Studs, 
See Detail 11A 11 

Varies ~ 1 11 Min. 
(See Plans) 

2 " 

- ' -+--~~~----t----,-

t{) C\J 

1£ Yz II dia. 
CJ x 2Ya 11 Anchor 

Studs <Typ.J 

t{) - ~--+--

~ 

1£ Beam 

1£ Holes for 

14 11 dia. I 
CJ Screws 

(Typ.J 

\ 
\ 

' 

Fac e of Pier \ 
or Bent Cap ---', 

c 

2 " 
Varies ~ 1" Min. 

(See Plans) 

E ual S acin 

of 

End of Beam 
(Typ .J 

NOTES: 

1. Work this sheet with the 'BEVELED BEARING PLATE 
DATA TABLE ' in the p lans. 

2 . Beveled Bear ing Pla tes B with Embedded Bearing 
Plates A ore required for beams only as scheduled in 
the 'TABLE OF BEAM VARIABLES' on Beam Sheets. 

3 . Hot - dip galvanized Bearing Plates A & B ofter 
fabrication excep t Galvanized Caps may be welded 1n 

p lace ofter hot- dip galvanizing. Drill Bearing Pla tes A 
and B as an assembled unit, thread Bearing Plate A 
only. Drill and thread holes perpendicular to bottom 
of Plate B and prior to plates being galvanized 
<ASTM A 123). 

4. Pro vide Electro - plated, Countersunk Flat Head 
Machine Screws in accordance with ASTM A 449, 
Type 1. Pr ovide s crews long enough to maintain a 
14" minimum embedment in t o Embedded Bearing 
Plate A and Galvanized Cap. Provide steel Galvanized 
Caps with Y2" min. to lf/2 11 max. height and nomina/1 " 
inside diameter. 

5 . Include the cost of Beveled Bearing Plates in the pay 
item fo r Prestressed Beams (Florida U- BeamsJ. 

6 . For Dimensions C and D, see 'BEVELED BEARING 
PLATE DAT A TABLE' in the Structures Plans . For 
Dimensions J, Kl and K2, see 'TABL E OF BEAM 
VARIABLES' on Beam Sheets . 

7. All details and dimensions shown ar e along ([_ Beam 
for single bearings or r;;_ Pla te par allel to r;;_ Beam 
for double bearings, except for dimensions to 14" dio. 
Screws and f/2 11 dia. x 21/8" Anchor Studs, which are 
along ([_ Screws or ([_ Anchor Studs. Positive Slope 
shown, Negative Slope similar. 

-~------~'1,-----.---------r- 8 . When Skew = 0°, dimensions for Embedded Bearing 
C + D/ tan rJJ Plate A ore D x C x Yz" and for Beveled Plate B are 

D x C x f/2 11 Min. 

PLAN VIEW OF TYPICAL SINGLE BEARING PLAN PLAN VIEW OF TYPICAL DOUBLE BEARING 
Cross Slope.,...__ 

!0 11 dia. End Welded, 
Headed Concrete 
Anchor Stud 

Bear ing Plate A 
D x Vories x f/2 11 

DETAIL "A" 

Leve/ Beam 
Seat <Top of 
Substructure) 

(O"' < Skew ~ 15"' shown, Skew 0° Similar) 

I C:- Fron t Face of Backwoll 
~ or 1£ Pier or Bent 

le + D 
2 tan rJJ 

I 
2 Eq. Sp. 

Direction of Stationing .,... front Face of Dockwa; _ 
or ([_ Pier or Bent 

-+-----~ D ' I I 

1£ 14" dia. Screws 
and ([_ Yz" dio. x 2Ya" 
Anchor Studs ---i--- C + 2 tan rJJ 

Embedded 
Bear ing Pla te A 
D x Varies x f/2 11 

Beveled Bear ing Plate B 

2" 

I 21J 

2 Eq. Sp. sin rjJ 

1" 

I sin rjJ 

Composite E/as tomeric Bearing Pad 
J 

sin !fJ 
__!SL_ 
sin rJJ 

---, 
'--- f. Bearing SIDE ELEVATION 

(See Note 7) 

~ 
I[_ Bearing ____:o, 

Anchor Stud 5" 
spacing 

of Beam 

Varies 
(See Plans) 

14" dia. E/ec tro - plated, Coun tersunk 
Flat Headed Machine Screws 
with Galvanized Cops (]6 Ga. Min. ); 
Seal weld Cop to top of pla te "A 11 <Typ .J 
(See Note 4) 

3 E ual s aces 1 

511 

D/2 D 

Leve/Beam Seat D 
Composite 
Efastomeric 

Varies ~ 111 Min. 
(See Plans) 

<Top of Substructure) Bearing Pad 
Half Elevation Half Ele vation 

Showing Single Bearing Showing Double Bearing 

END ELEVATION 
(Positive Cross Slope shown, Negative Cross Slope similar) 
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0.7L 0.3L 

Pick-up Point 

L 0.21L 

1-POINT PICK-UP 

0.21L 0.58L 0.21L 

c===E==========::E:::::::::3-Pick-up Po in ts I • 
10.145L I L 

2-POINT PICK-UP 

0.355L 0.355L 
I 0145LI 

c=:::JE:::::::::::::::=iE======iE:::3-Pick-up Points I • 
o1.JOH L 

L 

f f 0.58L 
I I 

2-POINT SUPPORT 

L 

0.355L f 0.355L 

3-POINT SUPPORT 

L 

0.262L • 0.262L • 0.262L 

4-PDINT SUPPORT 

0.21L I Tie Down and 
Support Points 

+ I 
:0.145L I Tie Down and 

Support Points 

t I 0 JOfL Tie Down and 
Support Points 

3-POINT PICK-UP 

PILE PICK-UP DETAILS STORAGE AND TRANSPORTATION SUPPORT DETAILS 

x 
Maximum 

Pile 
Length 
(FeetJ 

TABLE OF MAXIMUM PILE PICK-UP AND SUPPORT LENGTHS 

0 - Square Pile Size (inches) -

12 14 18 20 24 30 

48 52 59 62 68 87 

69 75 85 89 98 124 

99 107 121 128 140 178 

0 

Y4" Max. ;/.i 11 Max. 

Cl[ ~-.--1" Rod. or 74 11 

~_,.;---!I Chamfer (Typ.! 

Y4 11 Max. Y<; 1
1 Max. 

D 

TYPICAL PILE SHAPE 
FOR MOLD FORMS 

Required Storage and 
Transportation Detail 

2, 3, or 4 point 

2, 3, or 4 point 

3 or 4 point 

Pick-Up Detail 

1 Point 

2 Point 

3 Point 

Spira! Ties -
W4.0 (30" Piles) 
W 3. 4 (All o thersJ 

DETAIL SHOWING 
TYPICAL COVER 

PRESTRESSED CONCRETE PILE NOTES: 
DESIGN SPECIFICA TIONSc 

Florido Department of Transportation (FOOTJ 11Structures Design Guidelines", current 
edition. 

American Association of State Highway and Transportation Officials (AASHTO) "LRFD Bridge 
Design Specifications 11

, current edition. 

DESIGN PARAMETERS' 
Square Prestressed Concrete Section: Designed for 1,000 psi uniform 
compression after prestress losses without loads. 

Pick-up, Storage, and Transportation: 
pile self weight. 

0.0 psi tension using a factor of 1.5 times 

SPIRAL TIES' 
Each wrap of spirals shall be tied to at least two corner strands. One turn required for 
spiral splices. 

CONCRETE CLASS' 
Concrete for all piles shall be Class V (Special) except designated High Capacity Piles 
shall be Closs VJ. 

Concrete for the High Capacity Collar Splice shall be Class V (Special). 

See "GENERAL NOTES 11 in Structures Plans for any specific locations where the use of 
Silica Fume is required. 

CONCRETE STRENGTH' 
The pile cylinder strength shall be 6,000 psi minimum at 28 days and 4,000 psi minimum at 
time of transfer of the Prestressing Force. The cylinder strength for designated High 
Capacity Piles shall be 8,500 psi minimum at 28 days and 6,500 psi minimum at time of 
transfer of the Prestressing Force. 

SPLICE BONDING MATERIAL' 
The material to fill dowel holes and form the joint between pile sections shall be a Type B 
Epoxy Compound in accordance with Section 926 of the Specifications and shall be 
contained on the Qualified Products List (QPLJ. Use Epoxy Bonding Compound or Epoxy 
Mortar as recommended by the Manufacturer. For Epoxy Mortar only use sand or other 
filler material supplied by the manufacturer and in the proportions recommended. 

PICK-UP POINTS' 
Piles shall be marked at the pick-up points to indicate proper points for attaching handling 
lines. 

REINFORCING STEEL' 
Al/reinforcing steel shall be Grode 60, except that spiral ties shall be manufactured from 
cold-drown steel wire meeting the requirements of ASTM A82. 

PRESTRESSING STEELc 
Prestressing steel shall be seven-wire strand, Grade 270 or 250 as noted. 
SR = Stress Relieved Strand 
LRS = Low-Relaxation Strand 
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NOTE Sc 
1. For Sections D-0, E-E, & F-F see Index Nos. 20612, 20614, 20618, 20620, 20624 or 20630 for applicable 

concrete pile size. 

2. Pres tressing strands, spiral ties and/or reinforcement are not shown for clarity. 

3. In cases where pile splices are desired due to length limitations in shipping and/or handling, the "Drivable 
Preplanned Pres tressed Precast Splice Detail" shall be used. Mechanical Pile Splices contained on the 
Qualified Products List (QPLJ may also be used. 
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4. When preformed dowe/ho!es are utilized, the 111 spiral tie pitch shot/be continued to 4'-0 11 below the head 
of the pile, and the preforming material shall be removed. See Index Nos. 20618, 20620 & 20624. Full epoxy compound joint 

n n n n 

§-
I 

0 

"' D 
OJ 
~ 

"' Q 

E 
D s x 
D 
~ 

a 
I 

' 
~ 

" E, 
D ri 11 II 
s 1111 II 

~ 1111 II 
II 11,11 II 

c 
a 

II 11'11 II I 
' 
~ 

fD 
II 1111 II 
II 1111 II 
II 1111 II 
II 1111 II 
1111111!/ 

-11 +1+1-1 -
" . -

~ 
-ttt t-1'-' 

' h 

I ~ 

co 
' I 

" II 11111 II 
W W,W II 

0 - -1- -.2 
~ 
0 

' 2 
I x 

" Oi 
s 

I 0 
a 

I 
.I 

11" Cover 
at End 

No, JO Dowels 
9th of 
up 

Full/en 
Build-

or 

RSee 
Detail A 

NONDRIVABLE UNFORESEEN 
REINFORCED PRECAST 

PILE BUILD-UP DETAIL 

0 

2 
0 
m 

VJ 
m 
~ 
Cl' 
E 
0 s 
~ 
a 
I 

' 

~' 
co 
I 

' 

a 
~ 

. 

n n n n 
II 1111 II 
II 1111 II 
II II II I' 

111111 II 
II 1111 II 
II 1111 II . 
11 11'1 I 11 

No. 10 
Dowels 

fE 11111111 7r 
II 1111 II 
II 1111 II 
II 1111 II 
11111111/ 

• -11+1+1-1 -Q 
" . . 

-ttt H"-' 
:~ See 

I 
Detail A :j 

II 11111 II 
+---jf--1-1 1-1,1-1 1-1 

·~ - -1- -
0 ' 

~ I 

Oi 

8 I 

I 

.I 

DRIVABLE UNFORESEEN 
PRESTRESSED PRECAST 

PILE SPLICE DETAIL 

O' 

~ 
0 

" VJ 
m 
~ 
Cl' 
E 
D s 
~ 
a 
I 

' 

~ co 
I - ' 

a 
~ 

a 
I 

' co ~ 
I 

a 
~ 

0 

·~ 
0 
2 _, 
m 

Oi s 
0 
a 

fE 

v 

' 
' 

n n n n 
II 1111 II 
II 1111 II 
11 1111 " 
111111 II 
II 1111 II 
II II.II II 

. 
II 11 II II 
II 1111 II 
II 1111 II 
II 1111 II 
II 1111 II 
1111111!/ 

-11 +1+1-1 r -

t i-1 
' 

I 
' 

I 11111 I 

-

N 
D 

7r 
[) 

71 

0. 10 
owels 

See 
Detail A 

I ~ ~-1 74" !/J Preformed 
oles, 4'-2 11 long, 

driven pile ' 

~I~ 
•' 
.I' 

~ r ~ 
I 
.I 

h 
in 
( 

~ 

see Note No. 4) 

Auxiliary reinforcing 
steel cast with pile. 
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II 'Ill' II II 1111 II 
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1

11 II 
II 1111 II 
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II 11111 II 
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11 II 
11 1111 11 
11 1111 11 
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1

11 II 
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Form to retain 
epoxy compound 

No chamfer, 
flat surface required 

No. JO 
Dowels 

Full epoxy 
joint 

compound 

Epoxy compound 
to fill hole with 
dowels in place 

174" !/J Drilled or 
preformed holes 
(see Splice Details) 

TYPICAL SPLICE 
BEFORE BONDING 
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Tip of 
Pile 

20 

Prestressing Strands 
(Strand pattern varies) 

Provide one (}) 74" (/J vent hole 
(near [ Pile) on two (2) opposite 
faces of pile Antenna (centered 

over Top Gouge) 20 

,,-----
- - - - - -"'- - - - - - -_____ , ______ _ ,. 
====F======== 

' , ______ _ -, - - - - - -

' = = ~= = = = = 

=================================111ii'-c-===-=-""'-======================= 

--- --~-------------------------_______ , _______________________ _ 

' =====~========================~~======================= 
-------~ ------------------------~ ------------------------ - - - - - ---,,-,. = = = = =,,::. = = 

Head 
of Pile 

=======================~--~-~-~-~-====================----
'- ~~~=~=== ========================~-~-~-~-~-;;11=-======================= 

D/2 

Tip Gouge 

11'-0" 

30" Pile only 

0 

I 

Antenna 

I 

Attach Tip Gouge extension coble 
to underside of strand one down 
from top corner strand using nylon 
wire ties every 6 ft. maximum. 

3 11 Cover 
iTyp.! 

Tip Gauge Top Gauge 

SECTION A-A 
(Strand Pattern with odd number of strands per face) 

Tip Gauge 

D 

D/2 I 

Antenna 

I 

Attach Tip Gouge extension coble 
to underside of strand one down 
from top corner strand using nylon 
wire ties every 6 ft. maximum. 

Cover 

Top Gauge 

SECTION A-A 
(Strand Pattern with even number of strands per face) 

18" @ Void 
(30" Pile only) 

I 

1'-0" 

ELEVATION 

SECTION B-B 
(30" Pile only) 

18" @ Void 

Top Gouge 

11'-0" 

30 11 Pile only 

10" 

D[@ @ J@
00

] 

~ ,J~--~@~---~. 

Dotaport Interface 
Cable (to radio 
module assembly) 

ANTENNA TOP VIEW 

Bottom surfaces of enclosure to 
be epoxy coated just prior to 
concrete casting per manufacturer's 
installation procedures. 

Face of 
Concrete 

ANTENNA SIDE VIEW ANTENNA END VIEW 

Work this sheet with 
Index No. 20618 for 18" square piles, 
Index No. 20624 for 24" square piles, 
Index No. 20630 for 30 11 square piles. 
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Spiral Tie 1" 
Spacing 

5 Turns @ 1 11 Pitch 

16 Turns @ 3" Pitch 

W3.4 Spiral Ties 

See Alternate 

Strand Patterns 

SECTION A-A 

6" Pitch 

ELEVATION 

ALTERNATE STRAND PATTERNS 

4 "" 0.6 11 !JJ, Grode 270 LRS, at 44 kips 
8 "' Yf5 11 (/J, Grade 270 LRS, at 23.3 kips 
8 "" !12" (/J, Grade 250 SR, at 24.1 kips 
12 "' %" r/J, Grade 270 LRS, at 17.2 kips 
12 "' Ya" rfJ, Grade 270 SR, at 15.6 kips 

NOTE' 
Any of the given Alternate Strand Patterns may be utilized. 
The strands shall be located as follows: 

Place one strand at each corner and place the remaining 
strands equally spaced between the corner strands. 

The toto!strand pattern shal!be concentric with the nominal 
concrete section of the pile. 

W3.4 

Spiral Ties 

r::[ Pile 

3 11 Cover 

<Typ.J 

4 - No. JO 4 "' No. 6 Bors 

(Full Length) Dowels 

[ Pile--1 

SECTION D-D 
(See Nondrivable Unforeseen Reinforced Precast Pile Splice Detai!J 

W3.4 

Spiro! Ties 

r::[ Pile 

3 11 Cover 

<Typ.J 

4 ~ No. JO Prestress(ng 

Strands Dowels 

[ Pile--1 

SECTION E-E 
(See Drivable Unforeseen Prestressed Precost Pile Splice Detoi!J 

PILE SPLICE REINFORCEMENT DETAILS 

NOTE' 
Work this Index with Index No. 20600 - Notes and Details for 
Square Prestressed Concrete Piles and Index No. 20601 - Square 
Prestressed Concrete Pile Splices. 
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5 Turns @ I" Pitch 

Spiral Tie 16 Turns © 3" Pitch 
Spacing 

W 3. 4 Spiro/ Ties 

14" 

- 3 11 Cover 

'> ' 
<Typ.! 

~ W3.4 
~ Spiral Ties 
I 

See Alternate / 
Strand Patterns 

SECTION A-A 

6 11 Pitch 

ELEVATION 

A 16 Turns@ 

A_I 

5 Turns f2 1" Pitch 

3u Pitch 

74" x 3 11 Chamfer (Typ.J 

ALTERNATE STRANO PATTERNS 

8 "' 0.6" (/), Grade 270 LRS, at 35.2 kips 
8 ...., f/2 11 (/J, Grode 270 (Spec) LRS, at 31.6 kips 
8 "' Yz" (/), Grade 2 70 (Spec) SR, at 31. 6 kips 

8 "' Yz 11 !/J, Grode 2 70 LRS, at 31. 0 kips 
12 "' }[6 " !/!, Grode 2 70 SR, at 21.2 kips 
12 "'"' Yz" rJJ, Grade 250 SR, at 22. 6 kips 
16 "' %11 rj!, Grade 270 SR, at 16.1 kips 

NOT£c 
Any of the given Alternate Strand Patterns may be utilized. 
The strands shall be located as follows: 

Place one strand at each corner and place the remaining 
strands equa!!y spaced between the corner strands. 

The tota!strond pattern shal!be concentric with the nominal 
concrete section of the pile. 

~ 
~ 

'> 
~ 

~ 
4 ...... No. 

Dowels 

W3.4 
Spiral Ties 

l~P1!e 

® 

<Typ.! 

JO 4 "" No. 8 Bars 
(Fu!! Length) 

[ Pile--1 

SECTION D-D 
(See Nondrivab!e Unforeseen Reinforced Precost Splice Detai!J 

NOT£c 

W3.4 
Spiral Ties 

3 11 Cover 
!Typ.J ...,._.....,....,...,.....-

Pres tressing 
Strands 

[ Pile--1 

SECTION E-E 
(See Drivable Unforeseen Prestressed Precast Splice Detai!J 

PILE SPLICE REINFORCEMENT DETAILS 

Work this Index with Index No. 20600 - Notes and Details for 
Square Prestressed Concrete Pifes and Index No. 20601 - Square 
Prestressed Concrete Pile Splices. 
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Spiral Tie 111 

Spacing 

5 Turns @ 1" Pitch 5 Turns @ 1" Pitch * J: 

16 Turns @ 3 11 Pitch 6 11 Pitch 16 Turns @ 3" Pitch 

W 3. 4 Spiral Ties A_l J4" x 3" Chamfer (Typ.J 

ELEVATION 

J: * See Note No. 4 on Index No. 20601 

18" 

--

- - -
p 

~ p 

" - - ~ 

I --

See Alternate I 
Strand Patterns 

SECTION A-A 

3" Cover 
!Typ.J 

W3.4 
Spiral Ties 

NOTE• 

ALTERNATE STRAND PATTERNS 

12 ~ 0.6" 0. Grade 270 LRS, at 38.1 kips 
12 ~ !12 11 

(/), Grade 2 70 (Spec) LRS, at 34. 0 kips 
12 ~ 'j)6" 0, Grade 2 70 SR, at 35.1 kips 
16 ~ !12" (/), Grade 270 SR, at 26.8 kips 
20 ~ J16 11 

(/), Grade 270 SR, at 21.8 kips 
20 ~ JfG" rJJ, Grade 270 LRS, at 21.1 kips 
24 ~ Ys" r/J, Grade 270 LRS, at 17.3 kips 

Any of the given Alternate Strand Patterns may be utilized. 
The strands shall be located as follows: 

Place one strand at each corner and place the remaining 
strands equally spaced between the corner strands. 

The total strand pattern shall be concentric with the nominal 
concrete section of the pile. 

NOTE• 
Work this Index with Index No. 20600 - Notes and Details for 
Square Prestressed Concrete Piles and Index No. 20601 - Square 
Prestressed Concrete Pile Splices. 

3!/," 

5!/," 5!/," W3.4 
Spiral Ties 

8 ~ No. 10 

Dowels 
4 ~ No. 8 Bors 
(Full Length! 

I[ Pile--i 

SECTION D-D 
(See Nondrivable Unforeseen Reinforced Precast Splice Detai!J 

8 ~No. 

Dowels 

W3.4 
Spiral Ties 

!£ Pile 

Pr es tressing 
Strands 

I[ P1!e--i 

SECTION E-E 
(See Drivable Prestressed Precast Splice Detai!J 

8 ~No. 

Dowels 

2" 

W3.4 
Spiral Ties 

I[ Pile 

9 Bars 
00 1-6 11 long) 
(shift as required 
to clear strands) 

Pres tressing 
Strands 

I[ Pile--i 

SECTION F-F 
(See Drivable Preplanned Splice Detai!J 

PILE SPLICE REINFORCEMENT DETAILS 

2008 FOOT Design Standards Last 
Revision Sheet No. 

07/01/05 1 of 1 

18" SQUARE PRESTRESSED CONCRETE PILE Index No. 

20618 



5 Turns @ 111 Pitch 

Spira! Tie J 11 16 Turns @ 3 11 Pitch 
Spacing 

W3.4 Spiral Ties 

L 

--

b 

p 
p 
p 

- - - ~ 

I --

See Alternate I 
Strand Patterns 

SECTION A-A 

6" Pitch 

A_l 
ELEVATION 

5 Turns @ 1" Pitch J: J: 

16 Turns @ 3 11 Pitch 

;}4 11 x 3 11 Chamfer (Typ.J 

J: J: See Note No. 4 on Index No. 20601 

3 11 Cover 
!Typ.! 

W3.4 
Spiral Ties 

NOTE• 

ALTERNATE STRAND PATTERNS 

12 ~ 0. 6" 0, Grade 2 70 LRS. at 44 kips 
16 ~ !/2 11 $, Grade 270 LRS, at 31.0 kips 
16 ~ Yz" 0, Grode 270 (Spec! SR, at 34.0 kips 
20 ~ !/;:" $, Grade 270 SR, at 26.5 kips 
24 ~ }[6

11 $, Grade 270 LRS, at 21.7 kips 
24 ~ Jf6" $, Grade 2 70 SR, at 21. 7 kips 

Any of the given Alternate Strand Patterns may be utilized. 
The strands shall be located as follows: 

Place one strand at each corner and place the remaining 
strands equally spaced between the corner strands. 

The total strand pattern shall be concentric with the nominal 
concrete section of the pile. 

NOTE• 
Work this Index with Index No. 20600 - Notes and Details for 
Square Prestressed Concrete Piles and Index No. 20601 - Square 
Prestressed Concrete Pile Splices. 

5!/;: 11 4!/2 11 4!/;/ 1 5!/;/ 1 W3.4 
Spiral Ties 

3 11 Cover 
!Typ.J 

_elf Pile 

8 ~ No. 10 

Dowels 
4 ~ No. 8 Bars 
(Fu!! length) 

If P1!e--j 

SECTION D-D 
(See Nondrivable Unforeseen Reinforced Precast Pile Splice Detail) 

W3.4 
Spiral Ties 

3 11 Cover 
!Typ.! 

_elf Pile 

8 ~ No. 10 Pres tr es sin 
Dowels Strands 

If Pile--j 

SECTION E-E 
(See Drivable Prestressed Precast Pile Splice Detai!J 

73/a'' 73/a'' W3.4 
Spiral Ties 

3 11 Cover 
!Typ.J 

_C If Pile 

8 ~ No. 10 Bars 
(J0'-6 11 long) 
(shift as required 
to clear strands) 

Prestressin 
Dowels Strands 

If Pile--j 

SECTION F-F 
(See Drivable Preplanned Pile Splice Detai/J 

PILE SPLICE REINFORCEMENT DETAILS 
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5 T 

I Spiro! Tie r 
Spacing 

II~~~~~ 

5 T urns @ IC urns I C 

l 16 Turns 12 3" Pitch 6 11 Pitch 16 Turns @ 3" Pitch 

Al 
. . 

\ 
I\ 

i , 

iiiiil / \I 

/ 
. . 

W3.4 Spiral Ties____/ 
11 x 3" Chamfer (T . ) A_l yp 

ELEVATION 

;f :t: See Note No. 4 on Index No. 20601 

2411 

-~ 

p ' 3 11 Cover 
p ' <Typ.! 

'i' p 

" ' 
p ' W3.4 

' ' Spiral Ties 
~ - - -
I 

See Alternate I 
Strand Patterns 

SECTION A-A 

NOTE1 
Any 
The 

ALTERNATE STRAND PATTERNS 

16 - 0.6" 0. Grode 270 LRS, at 44 kips 
20 "' f/2 11 

(/), Grade 2 70 (Spec) LRS, at 34. 0 kips 

20 - 7f•" 0, Grode 270 SR, at 39.0 kips 
20 "' 'ff6 11 $, Grode 270 (Spec) SR, at 37.1 kips 
24 "' Yz" rJJ, Grode 270 LRS, at 31.0 kips 
24 "' Yz" (/), Grade 270 (Spec) SR, at 31.6 kips 

of the given Alternate Strand Patterns may be utilized. 
strands shall be located as follows: 

Place one strand at each corner and place the remaining 
strands equally spaced between the corner strands. 

The total strand pattern shall be concentric with the nominal 
concrete section of the pile. 

NOTE1 
Work this Index with Index No. 20600 - Notes and Details for 
Square Prestressed Concrete Piles and Index No. 20601 - Square 
Prestressed Concrete Pile Splices. 

I" 

"' 

"' 

2" 

5-!/c_ II 4!/c_ II 431_ II 5-Yc_ II 

W3.4 
Spiral Ties 

® ®I® ® 

® +:- !£ Pile 

® 3 11 Cover 
(Typ.! 

® 

12 - No. 10 
Dowels _J 

!£ Pile 

SECTION D-D 
(See Nondrivab/e Unforeseen Reinforced Precost Pile Splice Detoi!J 

2" 

4!/z" 5!/z" 

® ®I® 

® + ® 

® 

12 "' No. 10 
' 

Dowels _J 
!£ Pile 

W3.4 
Spiral Ties 

® 

® [ Pile 

® 3 11 Cover 
(Typ.! 

Prestressing 
Strands 

SECTION E-E 
(See Drivable Prestressed Precost Pile Splice DetaifJ 

8" 4" 4" 8" 

'D 
® ®I® ® 

"' ® 

t-"' ® 

® 
'D 

12 "' No. 10 

Dowels _J 
!£ Pile 

SECTION F-F 

W3.4 
Spiral Ties 

12 "' No. 10 Bors 
U0'-6 11 long) 
(Shift as required 
to clear strands) 

!£ Pile 

3 11 Cover 
<Typ.! 

(See Drivable Preplanned Pile Splice DetoifJ 
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4 T 4 Turns @ 10_" Pitch 

I 
urns 2 I C 2 

l Spira! Tie 1" 16 Turns 12 2 11 Pitch 4 11 Pitch 16 Turns @ 2" Pitch 1" 
Spacing 

I lon:g~ 4 - No. 8 Bars 6'-0 11 

Conical End Fitting /Typ.J \ B"l (see Section C-C) 
I 

I I ::;r 
~- -- - - ~- -- -- -- --~, 

} ,1 0" I ', ~L 

' I I 
I• 

H 
if! 

ole , ' Tip ----._ , . - - ch." c· c -,-·--- ,_ .. Head 

I 

', I ,, 
I I 

,1 1, 

" ---- -· --~--- ---- ,, 

I J;_[ 
L1- J 11 x J 11 Chamfer or 

Spiral Ties

1 

j ..!.] 
74 11 x 14" Chamfer W4.0 

~ 
10 Diagonal Ties @ 6" I 3'' 

14" x 3" 
Chamfer 

(Ties not shown in Elevation) ' 

JJ 1-0 11 Solid Section 8" ± B" + 11'-0 11 Solid Section 
' - ' 

Nore.-
Work this Index with Index No. 20600 - Notes and Details for 
Square Prestressed Concrete Piles and Index No. 20601 - Square 
Prestressed Concrete Pile Splices. 

ELEVATION 

30" 

~~ c:::; Cl 

Q_ "'" 
~~ 

0 

"' 

Prestressing Strands, see 
Alternate Strand Patterns 

30" 

I 

--1 

[ P1Je & 
[ Void 

SECTION 8-8 

18" if! 
Void 

W4.0 
Spiral Ties 

3" Cover 

/Typ.! 

(See Pile Splice Reinforcement Details) 

ALTERNATE STRAND PATTERNS 

20 "' 716 " rj), Grode 270 (Spec) LRS, at 39. 7 kips 

20 - 'Yi6" 0. Grade 270 LRS, at 39.0 kips 
20 "' 0.6 11 rJJ, Grode 270 LRS, at 41 kips 
24 f/2" if!, Grode 2 70 (Spec! LRS, at 34. 0 kips 
24 716" rJJ, Grode 2 70 SR, at 35 kips 
24 716 11 rfJ, Grade 2 70 (Spec) SR, at 35.2 kips 
28 "' Y2 11 rj), Grade 2 70 LRS, at 29. 0 kips 
28 "'f/2" rfJ, Grade 270 (Spec) SR, at 30.2 kips 

"' 
0 

"' 
"' 

Prestressing Strands, see 
Alternate Strand Patterns 

B" B" 

2 11 
rJJ Ho/J 

-- '¥--
;/: 8 Bars 

(6'-0 11 long) 

[ Pile & 
[ Hole 

SECTION C-C 

:t :f: W4. 0 Dia anal Ties 
6" ctrs. (See Detaif) 

W4.0 
Spiral Ties 

[ Pile & 

_ L[ Hole 

3 11 Cover 
(Typ.J 

W4.0 DIAGONAL TIE 
DETAIL 

:K :K Omit 4 "' No. 8 Bars and Diagonal Ties 
in pre-planned mechanical splice. 

(See Pile Splice Reinforcement Details) 

NOTES.-
1. Venting shall be provided by the use of a 1 11 r/J PVC conduit through a substructure cap or column. 

Voids between segments of spliced piles shall be connected by 2" rj) hole(sJ. 
2. Any of the given Alternate Strand Patterns may be utilized. The strands sho!! be located as fa/lows: 

Place one strand at each corner and place the remaining strands equal!y spaced between the corner 
strands. The total strand pattern shall be concentric with the nominal concrete section of the pile. 

3. CONTRACTOR OPTION: The 30 11 pile may be cost SOLID by omitting the 18" rj) void and the 2" rj) 
vent hole. In this event, the Contractor shall submit calculations for approval and a 
proposed strand configuration that provide net prestressing ofter losses equal to 1000 psi. Alternate 
configurations for the Diagonal Ties, to maintain the position of the 4 "' No. 8 Bars, may be approved 
by the Engineer. 

I 

® 

W4.0 
Spiral Ties 

3" Cover 
/Typ.! 

[ Pile & 

_ L[ Hole 

12 ~ No. 10 

Dowels 
[ Pile & I 

[ Hole 

4 "' No. 8 Bars 
(Full length) 

SECTION D-0 
(See Nondrivable Unforeseen Reinforced Precast Pile Splice Detain 

5f/2" 4" 5f/2" 5f/2" 

~ 
U) 

'i'-j--f--j!--~1- ® ~ ® 

-+--+--+ ® 2
11 

rj) Hole, ® 

~ ®Head &V ---® 

~ ___,,-
U) 

12 No. 10 
Dowels 

[ Pile & I 

[ Hale 
SECTION E-E 

® 

W4.0 
Spiral Ties 

3" Cover 
(Typ.! 

[ Pile & 

_ L[ Hole 

(See Drivable Prestressed Precast Pile Splice Detai!J 

4l8" sJ{,"3!-4"3!-4" sYs" 4l8" 

-+----jf----jf • 

12 "' No. 
Dowels 

Prestressing 
Strands 

W4.0 
Spiral Ties 

3" Cover 
/Typ.! 

[ Pile & 

_ L[ Hole 

12 ~ No. 10 Bars 
(JQ'-6" long) 
(shift as required 
to clear strands) 

(See Drivable Preplanned Pile Splice Detail) 

PILE SPLICE DETAILS 
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amfer or 
Chamfer ~ 

"' 

8 T 4 T 

e [ 
urns 2 IC urns 

IC 1 
]" 16 Turns @ 2" Pitch 

' 
4 11 Pitch 20 Turns @ l!/z" Pitch ]" Spiral Ti 

I 

' Spacing 

18" l/J Void\ 
4 ~ No. 8 Bars 6 1-0 11 

~ 
Conical End Fitting <Typ.J\ "'71 long (see Section C-CJ _ C"] !~.:' }'~~~ 

I 

8" 30" 8" 

I I 
5!/z" 4" 11" 4" 5!/z" Dowel Spacing <Typ 

I 

I 

I 
;f *No. 8 Bars (Typ.J 

I . . 

. ) 

I \ \ I /" W4.0 Sprnl T1 es 

) rr· -- ~- -· " 
·- _\_ __ 

I 
I 

Tip ---...... ---~'' --_,_ 
~- . 

I 

' ' I 

'~ 
I -- -- ~-- .. -- .. ~ 

1 11 
1

x 1" Chamfer or~ 2 11 rfJ Hole in Splice -!I 74 11 x 74 11 Chamfer Section only 
(See Note lJ -

W4.0 Spiral Ties 

11'-0" Solid Section 8" + -

ELEVATION ' ' 

' 
I 

I 30" 

.. ·- - ~-· - -

- ----~- .. -- -

JO Diagonal Ties @ 

11'-0" 

!" l/J Hole 
(see Note l! 

?o 

6 11 <Ties not shown in 

/\/\/\/\/\/\/\/\~r Head 

~lY:zTurn s 
at Head 

~ 
Elevation) 13" 

* :f< Omit 4 "'"' No. 8 Bars and 
Diagonal Ties in pre-planned 
mechanical splice. 

~. "',,,Pile Cut Off Elevation 
0 I 

' 2" rjJ Hole .... W4.0 
Spiral Ties 18" l/J 

'-•. 
.:r=-: 0 0 

I· 
Full epoxy compound 
joint 0 (Splice Section 

0 
only! lJ 

- - ------,)----
0 ' 

0 

I 

' 
0 

- ~ ~, - - -

~ 

L[P [ H 
ile & 
ole 

3 11 Cover 
(Typ.! 

I 

--1 

Void 

W4.0 

([_ 
[ 

Pile 
Void 

I I 
3" Cover 

Pre stressing ,jy 1---[ Pile & ([__ Hole 
Strands (Typ.J 

SECTION A-A 
30" 

(Typ.! 

Pres tressing 1---[ Pile & [ Void 

8" 8" SECTION 8-8 

I 

Strands <Typ.J 

* *W4 0 Dia anal Ties 
-.---- ,---1----1----1----v 6 c trs. (See De tail) 

STRAND PATTERN 

& a 
I 

a, 

SECTION 

28 '"" 0.6" rJJ, Grade 270 LRS, at 29.5 kips 

- fl> 0 •. \:>-
_o - • 

0 ?: . ~ .. . 
' . 

"'"-. 
~. ": ' 

' . 
'.• 

,'P' •• 0 0 " 'V: - " ·. 
~o v 

c 
~ 

.§ ~ 
0 

-0 

~ 
a 

I 

0 

"" 
:": 

0.. 

"" 

Bottom of 

Form to retain c: 
epoxy compound ] 

u 
~ 
~ 

DETAIL A 
0 

~ 
Cl-
0 _ _ Pile Cap 

c 135" Bottom of Seal ... _i lJJ~1 
"" Q 

0 
~ 
~ (os required! 9~(9 

J~· ~~,~~J-"~ Concrete 7
', I _ 

7
, .. I t/ 

<:::>.- (See Note 2) ~ 

~ 
m 

" ~ m 

Plug Form ' Q 

THROUGH PILE AT PILE CAP W4.0 DIAGONAL TIE 
DETAIL 

c 
m 

' ·c: 
a 

<o 
I -a 
~ 

- - I -
,. 

~ 
at 3 11 pitch 

~ • ' ' 
'2; --.__Pile Collar • ~® r~ ' h 
~ • 36 ~ No. 8 Bar 

"® ' ® 0 
m • u ' 
Q -- - -- -- ~- l_ -t- - ~ 

~([_Pile_ 

Q 
~ 

2 
Q 
~ 

"' m 

a 
I -

'1-

a 
I 

;,. 

• -
I • N ~ ./ ; 18" l/J Void 

• 'c ® ~ 3 11 Cover <Typ.J 
I I • ' (. " . . . . ' . . . ~ 

I I --......_30" Sq. Pile 

L '-------Pre stressing Strands 
8 "'"'No. JO 

-Dowels 

SECTION D-D 
SECTION THRU PILE COLLAR 

,· I 

111 
I I 

"le Collar ~P1 

- - I I - - .. ------- W4.0 Spiral 
1111 I I 1111 Ties (3 11 Pitch) 
1111 I I 1111 
1111 I I 1111 

""~ 3 1111 I I 1111 6 "'"' No. 8 Bars 
1111 I I 1111 
! I ! I ! ! ! ! ~ ! ~% Full epoxy 

'I " 
II j I 

co mpound joint 
(S ee Detail AJ 

fD 
I II II I or 1111 11 11 
I'-" II I 
I II 11 ' 8 "'"' No. 10 Dowels 
! lJ lJ J ( Drill & Epoxy) 

,' 

! ! 1---------'--~18 11 
rjJ Void 

'I

I ;---
i ! ! 1--r-- -30 11 Sq. Pres tressed 

s 

a - -

"' 

NOTES1 
1. Venting shall be provided by the use of a 1 11 (j) PVC conduit through a substructure cap or column. Voids between 

segments of spliced piles shall be connected by 2" rjJ hole(sJ. 

·- -+----..:- ~- Concrete Pile Roughen 
J ,\, ! I r surface to 1;4 II amplitude 
~ r:..... ! ! within limits of collar. 

-'----'-----+-"+---:- - - - -r . 

Prestressing 
Strands <Typ.J 

SECTION C-C 

18" l/J Void 

3 11 Cover 
(Typ.J 

& [ Hole 

2. After the pile is driven and cut to grade, the top 8 1-0 11 of the 18 11 (/J Void shall be filled with concrete. Prior to 
filling the top 8 1-0 11 of the 18" (jJ Void with concrete, strip the cardboard form material from the void. A 
stay-in-place corrugated thin wall galvanized pipe may be used to form the void in lieu of the cardboard form 
material. The concrete fill material shall be of the same type and strength as called for in the pile cap and paid 
for as substructure concrete. 

3. Collar concrete shall reach a strength of 6,000 psi before pile driving is resumed. 

4. Work this Index with Index No. 20600 - Notes and Details for Square Prestressed Concrete Piles. 

' ' lf;2 11 (Typ.J I 

I I 
I 30" I 8" 

I I 

!---+--Pile per 
this Index 

8" 

DETAIL OF PILE COLLAR FOR HIGH 
CAPACITY 30u SQUARE PRESTRESSED PILE 

-PILE SPLICE DETAIL-

2008 FOOT Design Standards Last 
Revision Sheet No. 

HIGH MOMENT CAPACITY 30" SQUARE 
PRESTRESSED CONCRETE PILE 

07/01/07 1 of 1 
Index No. 

20631 



Spira! Tie l 11 2 11 Pitch 2" Pitch 2 11 Pitch 

Spacing 
Epoxy Grout @ 

Joints (Typ. 
Provide one (}) 374 11 rjJ vent hole (12 ([__ Pi!eJ on two (2) 

opposite faces of pife (Typ. each Pile Section) 

Tip 

4'-0" Minimum Bottom Section 16'-0" Minimum Intermediate Sections as required 

ELEVATION 

L 

0.21L + + 0.21L I Tie Down and 0.58L 
Support Points 

2-POINT SUPPORT 

0.7L 0.3L L 

L=============:::i=======J- Pick-up I • f + I 
:0.145LI Tie Down and 

Point 
L 0.355L 0.355L 

Support Points 
1-POINT PICK-UP 3-POINT SUPPORT 

0.21L 0.58L 0.21L L 

C::::::::::::E~~~:E:::::;3-Pick-up .__! -+-I ---+1---+-I --+-1 ---!! 
L Points 0!101Lf 0.262L f 0.262L f 0.262L fo.1o+L 

!--~~~~~~~~~~~~~~~~~~~___, 
Tie Down and 
Support Points 

2-POINT PICK-UP 

PILE PICK-UP DETAILS 

4-POINT SUPPORT 

STORAGE AND TRANSPORTATION SUPPORT DETAILS 

TABLE OF MAXIMUM PILE PICK-UP AND 
SUPPORT LENGTHS 

Maximum Pile Length Required Storage and Pick-Up 
rFeetJ Transportation Detail Detail 

119 2, 3, or 4 point 1 Point 

170 2, 3, or 4 point 2 Point 

3'-0" (Typ.! 

16 1-0 11 Minimum Top Section 

============================NOTES============================ 
DESIGN SPECIFICATIONS.-

Florida Department of Transportation (FDOTJ 11Structures Design Guidelines 11
, Current Edition. 

American Association of State Highway and Transportation Officials (AASHTOJ "LRFD Bridge Design Specifications", 
Current Edition. 

DESIGN PARAMETERS.-

Head 

Prestressed Cylinder Concrete Section: 
Pick-up, Storage, and Transportation: 

1, 000 psi minimum uniform compression ofter pres tress (asses without loads. 
0.0 psi tension w/1.5 times pile self weight. 

SPIRAL TIES.-
One full wrap of spirals is required at both the head and tip of pile. One half turn required for spiral splices. 

CONCRETE CLASS.-
Concrete for all piles shall be Class V (Specio!J. Concrete for pile splices shall be Class IV. See 11GENERAL NOTES" 
in Structures Pfans for any specific locations where the use of Silica Fume is required. 

CONCRETE STRENGTH.-
The cylinder strength shall be 6,000 psiminimum at time of transfer of the Prestressing Force. 

SPLICE BONDING MATERIAL.-
The material to form the joint between pile sections shall be a Type B Epoxy Compound in accordance with Section 926 
of the Specifications. The bonding agent used on intern a! pile surfaces shall be a Type A Epoxy Compound in accordance 
with Section 926 of the Specifications. Epoxy Compounds used shall be contained on the Qualified Products List (QPLJ. 
Use Epoxy Bonding Compound or Epoxy Mortar as recommended by the Manufacturer. For Epoxy Mortar only use sand 
or other fifler material supplied by the manufacturer and in the proportions recommended. 

PICK-UP POINTS.-
Piles shall be marked at the pick-up points to indicate proper points for attaching handling lines. 

REINFORCING STEEL.-
All reinforcing steel shot! be Grode 60, except that smooth steel wire (WJJ spiral ties and longitudinal spacers and W20 
ties) shall be manufactured from cold drawn steel wire meeting the requirements of ASTM A82. 

PRES TRESSING STEEL.-
Pre stressing tendons shall be made up of two seven-wire strands. Prestressing strands shall be Yz 11 

(/) (Spec.), 
Grade 270 !ow relaxation, at 33.8 kips. 

PILE DRIVING AFTER SPLICING.-
Pile splices shaf! reach a minimum strength of 5500 psi before driving is resumed. 
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.i~:...:·d.. __ Lo.;.·~?.:. 
I I 

f4 I I 
I I 
I I 
I I 

A 

-

A 

J 1-0 11 rjJ Void, open top and bottom 
to allow through venting of sections 

Roughen inside surface 
of 54" @ Pile to ;/," 
amplitude for Spliced 
Pile Section 

Closed No. 4 Bors or W20 
Wire Ties IQ 11-0 11 ± (Typ.J 

%11 Fu// Epoxy Compound 
Joint around cylinder pile 
wall only (See Detail 11A ") 

24 "" No. 11 Bars 

Cleon inside surface of 54" r/J Pile 
with a high pressure water blast 
(3000 psimin.J and apply bonding 
agent for Driven Prestressed Pile 

Concrete Seo! 

DRIVABLE UNFORESEEN FIELD SPLICE DETAIL 
(Cast in Place Plug) 

54" m 

4 "" longitudinal Spacers 
(No. 3 Bars or Wll wire) for 
Spiral Ties @ Equal Spaces 

Jlt4" $ Void Wll Spiral 

Wire Ties 

3" Min. 

Cover (Typ.J 

~---24 "'"lYa" !/J Formed Holes 
for Tendons @ Equal Spaces 

lYa" !/J Formed Hole (J tendon per hofe; 
2 "'" Yz" !/J (Spec.) strands per tendon 
shown as ( • ); Grout per Specification 938) 

SECTION A-A 

Inside Pile Wot! 

Temporary Blocking 
Form to retain 
epoxy compound 

24 "' No. 11 Bars 
@ Equal Spaces 

1Yz ,, Min. 

Cover (Typ.J 

54" m 

4 "'" longitudinal Spacer Bors 
<No. 3 Bors or Wll wire) for 
Spiro! Ties @ Equal Spaces 

Wll Wire Spira! Ties 

1 1-0" Min. 
Lop Splice 

No. 4 Bors or 

W20 Wire Ties 

3" Min. 

Cover (Typ.J 

24 "' lYa" !/J Formed Holes 
for Tendons @ £quo! Spaces 

Gasket 

SECTION B-8 

,--Jf-----Fu!! epoxy compound 
joint 

Form to re ta in 
epoxy compound 

Outside Pile Wot! 

DETAIL "A" 
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Spira! Tie l 11 

Spacing 

Head or 
Tip 

24 Turns 42 Turns @ 2 11 Pitch 

@ 1.5 11 Pitch 

*The 45 11 {jJ Void in the pile shall be positively vented to water 
or air after the final pile installation. If the 3!/z" (/) vents 
ore included in the pile cut-off section, then venting shall 
be provided by the use of a 1 11 

(/) PVC conduit through the 
substructure cap or column. 

0.2JL + 

0.7L 0.3L 

r--------------,::--===="'""'1- Pick-up 

Point 

L 

0.5BL 

2-POINT SUPPORT 

L 

4 11 Pitch 42 Turns 12 2 11 Pitch 24 Turns 

*Provide one (1) 3Y,? 11 
(/) vent hole 

:f: Provide one (J) 3!/z" {jJ vent 
hole (@ ![_ Pile) on two (2) 
opposite faces of pile (Typ.J 

12 1.5 11 Pitch 

(@ I[_ Pile) on one (J) face of pile 

+ 0.21L 

Head 
or Tip 

3Y,? 11 
(/) Vent Holes at 14'-10" 10 1-2 11 

Head and Tip of Pile 

ELEVATION 

I Tie Down and 
Support Points 

============================NOTES============================ 
DESIGN SP£CIFICA TIONS.-

Florida Department of Transportation (FOOT) "Structures Design Guidelines", Current Edition. 
American Association of State Highway and Transportation Officials (AASHTOJ 11LRFD Bridge Design Specificotions 11

, 

Current Edition. 
DESIGN PARAMETERS.-

Prestressed Cylinder Concrete Section: 
Pick-up, Storage, and Transportation: 

SPIRAL TIES.-

1,000 psiminimum uniform compression after prestress losses without loads. 
0.0 psi tension w/1.5 times pile self weight. 

One full wrap of spirals is required at both the head and tip of pile. One half turn required for spiral splices. 
L 

I + lo 145L~ 0.355L f 0.355L 
+ I 
:0.145LI Tie Down and CONCRETE CLASS.-

1-POINT PICK-UP 

0.21L 0.58L 0.21L 

c:::===:E:=:=:=:=:=:=:=:=:=:=:=3:=:=:=:=J-Pick-up 
Points 

L 
I + d.wh 

3-POINT SUPPORT 

L 

0.262L + 0.262L + 0.262L 

4-POINT SUPPORT 

Support Points 

t I 
0107L Tie Down and 

Support Points 

2-POINT PICK-UP 

PILE PICK-UP DETAILS STORAGE AND TRANSPORTATION SUPPORT DETAILS 

TABLE OF MAXIMUM PILE PICK-UP AND 
SUPPORT LENGTHS 

Maximum Pile Length Required Storage and Pick-Up 
(FeetJ Transportation Oeta1/ Detail 

122 2, 3, or 4 point 1 Point 

174 2, 3, or 4 point 2 Point 

Concrete for all piles shall be Class V (Special). Concrete for pile splices shall be Class IV. See "GENERAL NOTES 11 

in Structures Plans for any specific locations where the use of Silica Fume is required. 
CONCRETE STRENGTH.-

The cylinder strength shot/be 4,000 psiminimum at time of transfer of the Prestressing Force. 
SPLICE BONDING MATERIAL.-

The material to form the joint between pile sections shall be a Type B Epoxy Compound in accordance with Section 926 
of the Specifications. The bonding agent used on internal pile surfaces shall be o Type A Epoxy Compound in accordance 
with Section 926 of the Specifications. Epoxy Compounds used shot! be contained on the Qualified Products List (QPLJ. 
Use Epoxy Bonding Compound or Epoxy Mortar as recommended by the Manufacturer. For Epoxy Mortar only use sand 
or other filler material supplied by the manufacturer and in the proportions recommended. 

PICK-UP POINTS.-
Pi/es shall be marked at the pick-up points to indicate proper points for attaching handling lines. 

REINFORCING STEEL.-
All reinforcing steel shall be Grade 60, except that smooth steel wire (Wll spiral ties and W20 ties) shall be manufactured 
from cold drawn steel wire meeting the requirements of ASTM A82. 

PRES TRESSING STEEL.-
Pres tressing steelsha!!be 0.6 11 {jJ seven-wire strand, Grade 270 !ow relaxation, at 44.0 kips. 

PILE DRIVING AFTER SPLICING.-
Pile splices shall reach a minimum strength of 5500 psibefore driving is resumed. 
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A Al 

B 

~ 

B 

A 

1'-0" (/J Void, open toP. and bottom 
to allow through venting of sections 

Roughen inside surface 
of 60" 0 Pile to !/,i" 
amplitude for Spliced 
Pile Section 

Closed No. 4 Bars or W20 Wire 
Ties @ J'-0" ± (Typ.) 

%"Fu!/ Epoxy Compound 
Joint around cylinder pile 
wall only (See Detail 11A 11J 

24 "" No. 11 Bors 

Clean inside surface of 60 11 rjJ Pile 
with a high pressure water blast 
(3000 psimin.J and apply bonding 
agent for Driven Prestressed Pile 

Concrete Seal 

DRIVABLE UNFORESEEN FIELD SPLICE DETAIL 
(Cast in Place PlugJ 

60" 0 

Wll W1ie 

Spiral Ties 
-----,.'-._ 

45
,, @ Void 

3 11 Min. 

Cover (Typ.J 

24 ~ No. 11 Bars 
@ Equal Spaces 

2" Min. 

Cover (Typ.J 

Cast in 
Place Plug 

60" 0 

Wll Wire 

1'-0 11 Min. 
Lap Splice 

3" Min. 

Cover <Typ.J 

~--- 36 ~ 0.6 11 rjJ Strands 
@ Equal Spaces 

~--- 36 ~ 0. 6 11 rJJ Strands 

SECTION A-A 

Inside Pile Wal! 

T emporory Blocking 
Form to retain 
epoxy compound 

Gasket 

@ Equal Spaces 

SECTION 8-8 

~o---Fu!! epoxy compound 
joint 

Form to retain 
epoxy compound 

Outside Pile Wal! 

DETAIL "A" 
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adjacent Edge 
to fl 
pave 

exible 
ment~ 

*B ors 5C 
(Typ.J ,. 

Limits o 
Overlay 

·-

~ 

f Asphalt 

\ 

9" 

3" 

"' 

:0 
cj\ 
~ 

0 

Q 
a 

f.. 
~ 

" 0 ·--

"' a 
I . 
~ 

"' ~ 
" CJ 

" c 
0 
ll:l 

~ 

"' 

Dim 'L 1' - 30' O" Min - - Dim. 'L 1' ~ 30'-0" Min. I Cos I/! 

Typical Cose 1 & Case 2 /~outs! 
shall 
of Le 
Super 

de edge of Approach Slab (Coping) 
match and conform with alignment 
ft & Right Copings shown on 
structure Sheets (Typ.J 

Longitudinal Const. Joint (Preferred 
location is at edge of lane, see 
Note 3 and Detai!J (Typ. Cases 1 & 2) 

-11 

Gutter Line _/ ~ 'I 
~ I 
'I 

Limits of Asphalt Overlay 

:0 
cj\ " 
~ 

0 
Geometric Control 

" ~inel. .2 18 0 

!" 

" 
-- ·-- ·-- -

0 

"' 
°' 
"' 
'" " CX) 

~ 
c 
0 
ll:l 

Cons true tion Joint 
Permit t e d ------------

" 
~ Gutter Line '1 

I 

[!-

Edge adjocen t to 
ffex1ble pavement Construction 

Permitte 
vBe gin or End Bridge 

<Cr ont Face of Bockwoll 
applicable) if 

1~Ba 

Ba 
ck Face of 
ck wall or 

Ed ge of Bent 
p Co 

u 90° (Typ.! 

~ 

2'-0 11 

Field Bend 
as required 
(Typ.! 

;/<Bors 5C 
(Typ.! 

Geometric Control 

Limits of 
Asphalt Overlay 

Line\ 

18 
--·--·-- ~--·--·--· 

Limits 

l!-

~ 

.2' 
" " 6j 

" .2 
u 
~ 

~ 
~ 
c 

" §-
U) 

"' 
Back wall or ~ 
Edge of Bent ~ 
Cop ;: 

Begin or End ~ 
Bridge (Front CS 
Face of Back wall 
if applicable) 

GENERAL NOTES 

1. SURFACE TREATMENT: As an option to Class 4 Floor Finish (Bridge 
Floor Groo vingJ per Section 400 a hand tined or heavy broomed finish 
may be permitted on the concrete portion of the riding surface. Sidewalk 
areas shall receive a broomed finish. The top surface of the concrete 
beneath the asphalt overlay shall be raked. 

2. UTILITIES: If required, see Structures Plans, Utility Conduit Detail 
Sheets for details. 

3. When a longitudinal construction joint is necessary or allowed by the 
Engineer, the transverse steel shall be extended as shown in the 
Longitudinal Construe tion Joint De tail. 

4. The pion view for CASE 1 applies when the skew angle (rjJJ = 0°. 
Relevant details also apply to CASE 2. 

5. The plan view for CASE 2 applies where the skew angle (rjJJ is ) 0°. 
The slob shown represents a skew to the right for an approach slab at 
begin bridge; approach slab at the end of bridge or a left skew shall be 
treated similarly. 

6. Railings, parapets and traffic separators shall be provided as shown in 
Structures Plans. Payment for these items shall be included in the pay 
item for the required item. Raised sidewalks shall be provided as shown 
in the Structures Plans. Payment shall be included in the pay items for 
approach slob concrete and reinforcement. Welded W1f-e Reinforcement 
for the edge of Approach Slabs on retaining wall is not included in the 
estimated quantity for reinforcing steel and is considered incidental to 
the work. Welded Wire Reinforcement shall conform to ASTM A185. 

7. ASPHALT OVERLAY: Payment for asphalt overlay items is included in 
Roadway Pay Items. Continue the asphalt pavement over the approach 
slab and match the friction course type used on the roadway. For FC-5, 
place the final structural course 1. 0 11 thick and the friction course 0. 75 11 

thick. For FC-9.5, place the final structural course 0.75 11 thick and the 
friction course 1.0 11 thick. For FC-12.5, place the friction course in one 
layer 1. 75" thick. 

8. Approach slabs shown in Plan View Cases 1 and 2 represent a typical 
approach slab with edge barriers and no sidewalks. See additional 
approach slob sheets for sidewalk and other pertinent details. 

9. CONCRETE: Provide Closs II (Bridge Deck) concrete for approach slabs. 

I *Bars SC © 1'-0" Mox. (Top of Slab) I 9" Dim. 'L 2' 301-011 Min. / Cos rJJ 

(Placed between Bors 58, Top of Slob) 

Bars 5B @ 1'-0" Max. (Top of Slob) 3" 

Bors SB @ 9 11 Max. (Bottom of Slob) 

Dim. 'L 2'= 30'-0" Min. 

PLAN VIEW <CASE 1J 
30'-0 11 <Min.J 

Bors 8A2 
114" Cover 

Bors 5Al 
Bars 5B (Top 

PLAN VIEW <CASE 2) 

;f NOTE: Bors 5C ore required as shown when either the 
32 11 or 42 11 F -Shope Traffic Railings or the Traffic 
Railing/Sound Barrier are used at the edge of the 
Approach Slob. 

174" (Min.! Asphalt Overlay 

T ypicol Cose 1 & 

Begin or End Bridge (Front Face 
of Bock wall if applicable) 

See Structures Plans, Superstructure 
Sheets for Joint Details 

1/4 11 Concrete thickness between 
gutter lines when deck planing is 
required by the Specifications 

CROSS REFERENCES.-

For Section 8-8, Longitudinal Construction Joint 
Detail and Approach Slab Details see Sheet 2. 

For Estimated Quantities see Structures Plans. 

~r===F~-~~ 

Construction Joint 
Permitted'---~ 

r----------------------------------------
1 INSTRUCTIONS TO DESIGNER: 

4 11 Cover (except 

2 11 over wallpanelsJ 
& Bottom) (Typ.J Dowels (Billed with End Bents, see I 2 Layers of 30 Lb. Smooth 

Roofing Poper 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

These Indexes shall be supplemented in Structures Plans with additional sheets 
showing as a minimum a Pion View with geometry and pertinent information not 
covered by these Indexes e.g. Survey Lines, PGL, Direction of Stationing, Phase 
Construction Joints, Raised Sidewalks and any other information necessary to 
accurately complete detailing of the Approach Slabs. Approach Slab Finish Grade 
Elevations shol! be included with the Bridge Finish Grode Elevations in the Structures 
Plans. 

End Bent Sheets for placementJ I 
I I 

Back Face of Bock wall (Beam /. I 
or Girder Bridge) or Edge ___/ ~ 
of Bent Cop (Flat Slab Bridge! 

SECTION A-A 

All Reinforcing bars are to be shown in the Reinforcing Steel List as straight bars 
(Types 1 and 2J. Bars 5C are 5'-0" long. 

-----------------------------------------
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Asphalt Overlay 
Const. Joint 
Required 

SECTION B-B 
STANDARD APPROACH SLAB 

Traffic Separator Const. Joint 
Required Asphalt Overlay 

(Typ.! 

..... ----------------""' 
***Bars 5C 

Traffic Railing 
(Type varies, 
32" F-Shape shown) 

NOTE.-
Geometry of Traffic Railings, 
Pedestrian/Bicycle Railings, Traffic 
Separators and Sidewalks to match 
those on adjoining bridge. 

Const. Joint 
Required 

' r, I ',.J L~ 

Traffic Railing 
(Type varies, 
32" F-Shape shown) 

J< ;f: X< NOT£: Bars 5C are required as SECTION B-B 
APPROACH SLAB WITH TRAFFIC SEPARATOR shown when either the 32" or 

42 11 F -Shape Traffic Railing 
or the Traffic Railing/Sound 
Barrier are used at the edge 

Const. Joint 
Required 

Median Traffic Railing 

Asphalt Overlay 
fTyp.! 

;f: :f ;f: Bors 5C 

SECTION B-B 

Const. Joint 
Required 

of the Approach Slab. 

Traffic Railing 
(Type varies, 
32 11 F -Shope 
shown) 

APPROACH SLAB WITH MEDIAN TRAFFIC RAILING 

Traffic Roiling (Type varies, 
32 11 F-Shape shown) 

Asphalt Overlay 
Const. Joint 
Required 

SECTION B-B 
APPROACH SLAB WITH SIDEWALK 

Raised Sidewalk (geometry & reinforcement 
to match superstructure sheets) Const. Joint 

Required 

Asphalt Overlay i-----.... ....1---------

Pedestrian/Bicycle 
Const. Joint Railing 
Required 

,---,./-Traffic Railing (Type 
varies, 32" Vertical 
Shape shown) 

Bors 5AJ 

Bars 8A2 

Longitudinal Const. 

Traffic Railing, 32" F 
Shape shown, other 
Traffic Railings and 
Pedestrian/Bicycle 
Railing similar ----

Traffic Railing or 
Pedestrian/Bicycle Railing 
reinforcement; see relevant 
Index for placement---' 

Asphalt Overlay 

Approach 

Bars 
5AJ 

Bars 8A2 Fill 

End Bent Wingwall 

Edge of Approach Slab (Coping) 

~ 
Poured rubber or rapid 
cure silicone 1 11 deep r Shoulder Line 

Yz" Premolded Expansion Material -
extend from Front Face of Backwa!lto 
end of Wingwall 

I 

- - -,-----...~~~~ r Side 
1 ~~~~.t Slope 

~ ---------

~ 
Fill 

Approach Slab Bridge 

Traffic Railing or 
Pedestrian/Bicycle Roiling 

Top of Backwa// 

Approach Slab---'/. 

1 ____ Begin or End 

Bridge 

IL Bridge Deck---'/, -r--+=====--+ 
-----------""'r- :: I 

Front Face I II I 
of Backwall~ II : 

Cheek wall 

End Bent 
Wing wall 

I ""I 
I II I 
I II I 

Beam or 
Girder 

SECTION THRU APPROACH SLAB 
AND END BENT WINGWALL 

VIEW C-C AT BEGIN OR END BRIDGE <BEAM 
BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR) 

======APPROACH SLAB WITH WINGWALL DETAILS====== 

Edge of Approach Slab (Coping) 

Traffic Railing, 32 11 F Shope 
shown, other Traffic Railings 
and Pedestrian/Bicycle 
Roiling similar -----~ 

Traffic Railing or Pedestrian/Bicycle 
Railing Parapet reinforcement; see 
relevant Index for placement 

Traffic Railing or 
Pedestrian/Sic ycle 

Approach Slab Bridge 

Begin or End 
Bridge 

Bars 
Asphalt Overlay 

Bars 5Al 

Welded Wire Reinforcement 4x4 ~ 
W4.0xW4.0 (Min. 2 1-6 11 wide) tied to Top 
the top of the bottom mot of steel 

Yz 11 Thick Expanded 
Polystyrene 

Bars 58 ~ "' 0 

"' ;f: **Bars 5C " ~ .s 
(as req'd.) Q 

C) 0 

Expanded Polystyrene I (_j 

°' " shown hatched (3 11 top 
& Yz 11 each side) 

~ Retaining Wall (See Wall 
Sheets for Details) * 6 11 (Min.) 

Fill 

6" ;f: Actual location & width 
vary depending on type 
of Retaining Wall used 

SECTION THRU APPROACH SLAB 
AND RETAINING WALL 

Approach Slab----.l------J,.--llf---+--------1 
•!::::::;,,,.===--....::.::r Bridge ~ Deck 

Retaining Wal! Coping 

Y2 II Thick £ xp anded p:._,,,..-""'ii=r-ri 
Polystyrene 

Beam or 
Girder 

Cheekwo!! 

Face of Retaining Wall 
+----y~--',1·~~--\----'-~.1~--+-

611 <Min. thickness) lug on End~" Front Face 
Bent to retain and conceal 

6
!/c_ 11 of Backwol/ 

edge of Retaining Wall 2 

Back Face of 
Bock wall 

VIEW D-D AT BEGIN OR END BRIDGE <BEAM 
BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR) 

APPROACH SLAB WITH RETAINING WALL DETAILS===== 

Bors 5B may be full 
length or extended 
2 1-0 11 Min. 

3 11 Min. CROSS REFERENCES.-

For location of Section B-B and Longitudinal 
Construction Joint Detail see Index No. 20900, 
Sheet 1. 

SECTION B-B 
APPROACH SLAB WITH RAISED SIDEWALK 

LONGITUDINAL CONSTRUCTION 
JOINT DETAIL 
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cent Edge adja 
to rigid 
pavement 

----

- - -

A 

9" 

3" 

I 

Dim 'L 1' - 30'-0" Min -

T ypicaf Case 1 & 

/ Cose 2 

"' ___________ J_j - -- - - - - - - -
. _/ I 

------*Bars 5C1 
Gutter Line 1 

I 
(Typ.! I 

I 
I 
I 

:Q I 
:Q ~ ~ 

~ ~ 

recme'''' ~ 
a 

a - Co;~/ Line - I -
Q E: 
0 2 
"-
~ 0 

" "' --- --- 0 

' --"' 0 

"' I 
C) 

I -I ll:J 
~ I 

"" "" I 
~ 

"'" I '( '( 
'CJ ll:J I 
~ ~ I 
' ' 0 0 I ll:J ll:J . . I 

Construction Joint I 
Permitted~ 

'I 
• 1 

~u!!_e~ ~i=e-~- I 1 - - - - - - - - - - - -!-+ 

I 

"' ~ 
*Bors 5C1 IQ 1'-0" Max. (Top of Slob) 

(?faced between Bars 5B, Top of Stab) 

I Bars 58 IQ 1'-0" Max. (Top of Slab) 

Bars 58 IQ 9" Max. (Bottom of Slab) 1 

Dim. 'L 2'= 30'-0" Min. 

PLAN VIEW (CASE 1J 

Bors 8A2 

Outsid e edge of Approach Slab 
(Copin gJ shall match and conform 

ignment of Left & Right with al 
Coping s shown on Superstructure 

s !Typ.! Sheet 

vae gin or End Bridge 
(Fr on t Face of Back waft 

pplicable) if a 

L------Bac k Face of Backwall 
Edge of Bent Cap or 

Edge adjacent to 
rigid pavement 

90° (Typ.! [Y 90° 

A 

21-011 

*N 

9" 

3" 

OT£c 
Bors 5C1 are required as 
shown when either the 32" 
or 42 11 F -Shape Traffic 
Railings or the T ro f fie 
Railing/Sound Barrier are 
used at the edge of the 
Approach Slob. 

30'-0 11 <Min.) 

3" 

9" 

9" I 

Dim. 1L 1' ~ 30'-0" + N x Tan r/J 

Bars 58 IQ J'-0 11 Max. !To of Slab) 
Bars 58 IQ 9' Max. (Bottom of Slab) 

*Bars 5CJ 12 1'-0 11 Max. (Top of Slab) 

(Placed between Bars 5B, Top of Stab) 

-------------------,---------------
Gutter Line_/ 

*Bars 5CJ Construction Joint 
(Typ.) Permitted 

Geometric Control 

:ii 
" " 6j 

" ' "' 0 
~ 

"' ~ c 

" 

Varies l'-6 11 Max. 
3 11 Min. 

GENERAL NOTES 

.2' 
" " "' U) 

" c 

"' 0 
~ 

"' ~ c 

" S} 
U) 

1. SURFACE TREATMENT' Apply a Class 4 Floor Finish (Grooved! 
to the riding surface from begin or end approach slab joint 
to begin or end bridge. See Bid Item Notes. Apply a broomed 
finish to sidewalk areas. 

2. UTILITIES: If required, see Structures Plans, Utility Conduit 
Detail Sheet for details. 

3. When a longitudinal construction joint is necessary or allowed 
by the Engineer, the transverse steel shall be extended as 
shown in the Longitudinal Construction Joint Detail. 

4. The plan view for CASE 1 applies when the skew angle 
(r/JJ = 0°. Relevant details also apply to CASE 2. 

5. The plan view for CASE 2 applies where the skew angle 
(lj)) is ) 0°. The slab shown represents a skew to the right 

for an approach slab at begin bridge; approach slab at the 
end of bridge or a left skew shall be treated similarly. The 
shown reinforcement shall be utilized, and Dowels shall be 
provided in accordance with Index Nos. 305 and 306. 

"' S} 

"' 

6. Railings, parapets and traffic separators shall be provided as 
shown in Structures Plans. Payment for these items shall be 
included in the pay item for the required item. Raised 
sidewalks shall be provided as shown in Structures Plans. 
Payment shall be included in the pay items for approach slab 
concrete and reinforcement. Welded Wire Reinforcement for 
the edge of Approach Sf abs on retaining wall is not included in 
the estimated quantity for reinforcing steel and is considered 
incidental to the work. Welded Wire Reinforcement sha!f conform 
to AS TM Al 85. 

4 '"'"" Bars 5C2 12 6 11 

(Top of stab) 

--~=:~u==l~=:~:~:r~f~r=~--
focation is at edge of lane, see 
Note 3 and DetaifJ (Typ. 
Cases 1 & 2) 

Gutter Line~-
- - - - - - - - - - - - -~-------

~ 
J:"Bars 5CJ 12 J'-0" Max. (Top of Stab) 

(Placed between Bars 5B, Top of Slab) 

Bars 5B 12 1'-0" Max. {Top of Slab) 

Bors 5B 12 9 11 Max. (Bottom of Stab) 

Dim. 'L 2 1 = 30'-0 11 Min. 

PLAN VIEW (CASE 2J 

9' 

3' 

U) 

"' 
"' a 

"' ;: 
§ 

Cl 

of Backwall 
or Edge of Bent Cap 

Begin or End Bridge 
(Front Face of Backwall 
if appficabfe) 

Typical Case 1 & 

2'-0" (See Case 1 & 

Case 2 Plan View) 

Begin or End Bridge 
(Front Face of Backwall 
if appficabfe) 

0 

E: 
2 
c 

.2 
~ 
c 

" s 
Cl 7. PROFILOGRAPH: If profilograph requirements apply, planing 

may be required. The permitted construction joint shown in 
Section A-A will facilitate the placement of the expansion joint. 

8. Approach slabs shown in Plan View Cases 1 and 2 represent 
a typical approach slab with edge barriers and no sidewalks. 
See additional approach slab sheets for sidewalk and other 
pertinent details. 

9. CONCRETE: Provide Class II (Bridge Deck) concrete for 
approach slabs. 

CROSS REFERENCES' 

For Section B-B, Longitudinal Construction 
Joint Detail and Approach Sf ab Details see 
Index No. 20910, Sheet 2. 

For Estimated Quantities see Structures Plans. 

23:2" Cover 4 "' Bars 5C2 12 6 11 (Case 2 
See Structures Plans, 
Superstructure Sheets 
for Joint De tails 

INSTRUCTIONS TO DESIGNER: 
only, see Plan View) ---~ 

I 

4" Cover (exce t 
2 11 over wallpanels) 

Bars 5Al Bars 5B (Top 
Cons true tion Joint 
Permitted----

These Indexes shall be supplemented in Structures Plans with additional sheets 
showing as a minimum a Plan View with geometry and pertinent information not 
covered by these Indexes e.g., Survey Lines, PGL, Direction of Stationing, Phase 
Construction Joints, Raised Sidewalks and any other information necessary to 
accurately complete detailing of the Approach Slabs. Approach Slob Finish Grade 
Elevations shall be included with the Bridge Finish Grade Elevations in the Structures 
Plans. 

& Bottom! (Typ.! 
Dowels (Bi!fed with End Bents, see 
End Bent Sheets for placement) 

I 
I 

I I 
Back Face of Back wall (Beam ~ I 
or Girder Bridge) or Edge _} ~ 
of Bent Cop (Flat Slob Bridge! 

2 Layers of 30 Lb. Smooth 
Roofing Paper 

All Reinforcing bars are to be shown in the Reinforcing Steel List as straight bars 
(Types 1 and 2). Bars 5C are 5'-0" long. 

SECTION A-A 
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Const. Joint 
Required 

:/<:/<:/<Bors 5CJ 

SECTION B-B 
STANDARD APPROACH SLAB 

Traffic Separator Const. Joint 
Required 

1---'·-------------'----1 

Traffic Roiling 
(Type varies, 
32 11 F-Shope shown) 

NOTE1 
Geometry of Traffic Railings, 
Pedestrian/Bicycle Railings, Traffic 
Separators and Sidewalks to match 
those on adjoining bridge. 

Const. Joint 
Required 

Traffic Roiling 
(Type varies, 32" 
F-Shape shown) 

Traffic Railing, 32 11 

F Shope shown, other 
Traffic Railings and 
Pedestrion/Bic yc!e 
Roiling similar---, 

Traffic Railing or 
Pedestrion/Bicyc!e Roiling 
reinforcement; see relevant 
Index for p!acement 

***Bars 5Cl 
Bars 5AJ 

Bars 58 

Approach Slab Bars 8A2 ~ 
Fill/~ 

End Bent Wingwa!! 

Edge of Approach Slab (Coping) 

Poured rubber or rapid 
cure silicone l 1

1 deep r Shoulder Line 

!12 11 Premo!ded Expansion 
Material - extend from Front 
Face of Back wall to end of 
Wing wall I 

- - -,---- ..... ,,,, Side 
1 ',,,/ Slope 

~ ---------

~ 
Fil! 

Approach Slab Bridge 

Traffic Roiling or 
Pedestrian/Bicycle Roiling 

1
_--Begin or End 

Bridge 

Top of Backwall 

Approach Slab~ IL-r-
-----------""'r- :: I 

Front Face I II : 
of Backwall ~ 11 1 I ~I 

End Bent 
Wing wail 

I II I 
I II I 

Bridge Deck-----i 

Cheekwa!! 

Beam or 
Girder 

:.k :/< :.k Bars 5Cl ' i, I 
'°'.J L~ 

SECTION B-B '"1
"' NOTE1 Bars SC are required as shown 

SECTION THRU APPROACH SLAB 
AND END BENT WINGWALL 

VIEW C-C AT BEGIN OR END BRIDGE <BEAM 
BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR) 

APPROACH SLAB WITH TRAFFIC SEPARATOR when either the 32" or 42" F -Shape 
Traffic Railing or the Traffic 
Railing/Sound Barrier ore used at 

Const. Joint 
Required 

the edge of the Approach Slab. 

Median Traffic Railing 

Const. Joint 

Traffic Railing 
(Type varies, 32 11 

F-Shape shown) 
Required 

::/::/<::/:Bars 5CJ 

SECTION B-B 
APPROACH SLAB WITH MEDIAN TRAFFIC RAILING 

Const. Joint 
Required 

Traffic Railing 
<Type varies, 32" 
F -Shope shown) 

Const. Joint 
Required 

Pedestrian/Bicycle 
Railing 

Edge of Approach Stab 

Traffic Railing, 32 11 F Shope 
shown, other Traffic Rai!ings 
and Pedestrian/Bicycle 
Railing similar -----~-

Bars 5Al 

Expanded Polystyrene 
shown hatched (3 11 top 
& !12 11 each side) 

Retaining Wal! (See Woll 
Sheets for Details) 

Fill 

J'-011 ± 6" " 

APPROACH SLAB WITH WINGWALL DETAILS====== 

Traffic Railing or Pedestrian/Bicycle 
Railing Parapet reinforcement; see 
relevant Index for placement 

Traffic Railing or 
Pedestrian/Bicycle 

Approach Slab Bridge 

, __ --Begin or End 

Bridge 

Welded Wire Reinforcement 4x4 ~ 
W4.0xW4.0 (Min. 2 1-6 11 wide) tied to 
the top of the bottom mat of steel 

Top !12 11 Thick Expanded 
Polystyrene 

~ "" 0 
<:;, " ~ .s 

"' Q 
C) 0 

I u 

°' " 
6 11 <Min.J 

Approach Slab 

Retaining Wai! Coping 

Y2" Thick Expanded 
Polystyrene 

Face of Retaining Wall 

Beam or 
Girder 

Cheekwa!! 

Bent to retain and conceal I/ 
11 

f B k 11 

6
11 

(Min. thick~essJ !ug on End~11 Front Face 

d f R t . . w !! 6/ 2 0 QC WO 
"A t II t. & w1.dth e ge o e a1n1ng a 

c uo oca ion Back Face of 
vary depending on type Bockwa!I 
of Retaining Wall used 

SECTION THRU APPROACH SLAB 
AND RETAINING WALL 

VIEW D-D AT BEGIN OR END BRIDGE <BEAM 
BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR) 

SECTION B-B 
APPROACH SLAB WITH SIDEWALK 

Raised Sidewalk (geometry & reinforcement 
to match superstructure sheets) Const. Joint 

Required 

t-~~~~~~~L--------

SECTION B-B 
APPROACH SLAB WITH RAISED SIDEWALK 

Traffic Roiling <Type 
varies, 32" Vertical 
Shape shown) 

Bars 5AJ 

Bors 5B may be full 
length or extended 
2 1-0 11 Min. 

3 11 Min. 

J'-9" min. 
!op reqd. 

t=:==:i::=:::qL,,===:J_--{ 

Bars 8A2 

Longitudinal Const. 

LONGITUDINAL CONSTRUCTION 
JOINT DETAIL 

APPROACH SLAB WITH RETAINING WALL DETAILS 

CROSS RE.FERENCE.Si 

For location of Section B-B and Longitudinal 
Construction Joint Detail see Index No. 20910, 
Sheet 1. 
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GENERAL AND F ABRICA TJON NOT£Sc 

1. Furnish Strip Sea/Expansion Joint Systems in accordance with ASTM 05973 and the AASHTO LRFD Bridge Design 
Specifications and that are listed on the Qualified Products List. Furnish joint systems consisting of watertight steel 
Edge Rails, E!astomeric Strip Seals, Sidewalk Cover Plates (as required) and a!! associated miscellaneous components. 

2. Furnish solid steel Edge Rails in accordance with ASTM A709, Grade 36, 50 or 50(WJ that are extruded, hot rolled and 
or machined. Furnish Edge Roils with a minimum mass of 19.2 lb/ft excluding studs, a minimum height of 8 11

, a minimum 
thickness of Vz 11 and a maximum top surface (riding surface) width of 2 11 Shope of Edge Roi/shown is representative, 
minor variations depending on manufacturer ore permitted. Edge Rails manufactured from bent plate or built up pieces 
ore not acceptable. 

3. Furnish Anchor Studs in accordance with ASTM A108. Electric arc end-weld Anchor Studs with complete fusion. Anchor 
Studs may be piggy backed to achieve required lengths. 

4. Furnish continuous heavy duty bridge deck Efastomeric Seals sized to perform satisfactorily for the opening range shown 
in accordance with the manufacturer's recommendations. Minimum movement classification is 4" Seafshal!be supplied by 
the manufacturer of the Edge Rails. Field vulcanization is not permitted. Shop vulcanization is permitted only on horizontal 
turns on skewed bridges at upturn ends where the horizontal turn angle is greater than 35°. 

5. Furnish 14" thick slip resistant steel Sidewalk Cover Plates in accordance with ASTM A709, Grade 36 or 50, with a m1n1mum 
coefficient of friction on the top surface of 0.8 in a dry condition as determined by ASTM F1677 or F1679 and 0.68 
or 0.52 in a wet condition as determined by ASTM F1679 or ASTM F1677 (respectively); that incorporate on anti-slip steel 
surface consisting of a random hatch matrix or other suitable pattern and that are listed as slip-resistant by Underwriters 
Laboratories. Do not use diamond plate or surface applied slip resistant tapes, films, nonmetallic coatings or other similar 
materials. Furnish flat head Stainless Steel Sleeve Anchors in accordance with ASTM F593 Group 1 Alloy 304 for attaching 
Sidewalk Cover Plates. InstaffS!eeve Anchors in accordance with manufacturer's recommendations. 

6. Furnish temporary or sacrificial support brackets, bolts, clamps, etc. that are capable of resisting shipping, handling and 
construction forces without damage to the Edge Roil Assemblies or galvanized coating and are adjustable to account 
for variable temperature settings. Do not use temporary or sacrificial support brackets, bolts, clomps, etc. between the faces 
of the Edge Rails. 

7. Perform a!f shop welding in accordance with the Bridge Welding Code ANSI/ AASHTO/ AWS Dl.5 (current edition). Do not 
weld to surfaces in contact with the E!ostomeric Seal or the top surface (riding surface) except as shown. Do not weld inside 
sea( cavity. See Shop Splice Detail this sheet. 

8. F obricote Edge Raif Assemblies in one piece including up turns, except where length or configuration prohibit shipping or proper 
installation or where phase construction requires separate assemblies. Shop splice sections of Edge Raif to obtain required 
length by portiafpenetration double v-groove welds on prepared beveled edges and sea/welds as shown in the Shop Splice 
Detail. Weld of/around the joint as far as practical to achieve a watertight seal. Do not use short pieces of Edge Roi/less than 
6'-0" long unless required at curbs, sidewalks or phase construction locations. See also Installation Notes. 

9. Hot-dip galvanize Edge Raif Assemblies and Sidewalk Cover Plates ofter shop fabrication in accordance with Section 962 of the 
Specifications and manufacturer's recommendations. 

10. Clearly match mark corresponding Edge Rail Assemblies with joint location and direction of stationing. 
11. Submit shop drawings showing off expansion joint materials and project specific details and dimensions. Include name of 

manufacturer, seal model number, seal movement range and the assigned Qualified Products List Number. 
12. Include the cost of off fob or and materials for the fabrication and installation of the E!ostomeric Strip Seal Joints and Sidewalk 

Cover Plates in the Contract Unit Price for Expansion Joint Seal(Strip Elast.J. 
13. Manufacturers seeking approval of Strip Seal Expansion Joint Systems for inclusion on the Qualified Products List as pre-approved 

designs must submit application along with design documentation showing the expansion joint meets the specification, geometric and 
material requirements specified herein. Include installation details consisting of temporary or sacrificial support brackets, bolts, 
clomps, etc. that are compatible with decks constructed with or without blackouts. 

INSTALLATION NOT£Sc 

1. Install the Edge Rail Assemblies at proper grade and alignment before or after deck planing following the manufacturer's 
instructions. When installed after deck planing, install the Edge Roil Assemblies in the bfockouts on a profile tangent between 
the ends of the deck and/or approach slab to within a + 0 11 and - 14 11 variation. When installed before deck planing, install the 
Edge Raf/Assemblies Ya", plus or minus Y]6 11

, below the top surface of the deck or approach slab to compensate for concrete 
removal during planing. 

2. Bott, weld or clomp Edge Roil Assemblies in position using temporary or sacrificial brackets as required. For phased 
construction, install Edge Roi/Assemblies in a given subsequent phase so as to align with those installed in on adjacent prior 
phase ofter deflection and rotation due to deck casting of adjoining spans has occurred. 

3. For installation temperatures other than 70° F, adjust the opening of the joint (Dim. 11A"J by the amount of the adjustment per 
10° F shown in Structures Plans, Expansion Joint Data table. For temperatures above 70° F decrease the opening, for 
temperatures below 70° F increase the opening. 

4. Do not weld to, or within 2 11 of, Edge Raif surfaces that wiff be exposed in the completed structure. Do not weld expansion joint 
components to or electrically ground to reinforcing steel or structural steel. Seal field butt joints and empty shipping and 
erection holes with caulk before placing deck concrete. 

5. Protect galvanized Edge Rail Assemblies during screeding operations per manufacturer's recommendations. Provide temporary 
blocking material in the Edge Roil seal cavities to prevent concrete intrusion during deck pour and finishing. 

6. Loosen any temporary or sacrificial support brackets, bolts, clomps, etc. that span across the joint after initial set of concrete, 
but not later than two hours ofter conclusion of concrete placement. 

7. Install Elastomeric Seal ofter completion of deck casting. Remove a!f joint form material and blocking material prior to insta!fing 
Elastomeric Seal. Field install Elastomeric Seo( in accordance with manufacturer's recommendations. Thoroughly coat all contact 
surfaces between the Efostomeric Sea! and the Edge Rail seal cavities with on adhesive lubricant before setting E!astomeric Seo! 
in place. 

Top of Bridge 
Deck or Sidewalk 

See Installation 
Note 1 

%" I/! x 8" Long 
diagonal Anchor Studs 

Bridge D k 
spaced 12 1'-0 11 centers 

ec ~ 

%11 (/J x 10 11 Long horizontal 
Anchor Studs spaced 
11-0" centers (Typ.J 

---------~-----------

Construction Joint Face of Edge Rails 

[ Expansion Joint 

Diaphragm 

Dimension 11A 11 = 174 11 (perpendicular to [ Exp. Joint) 
Joint Opening f2 70° F (See Installation Note 3 and 
Structures Plans, Expansion Joint Data Table for 
adjustments) 

Elostomeric Seal 

14 11 R Tooled Edge (Typ. as required) 

Dimension "B 11 (Dimension 11A 11 plus or minus 
adjustment for temperature plus 2 times 
raff top offset to face of rai/J 

Fran t Face of Bock wall 

TYPICAL SECTION THRU STRIP SEAL EXPANSION JOINT 
(Begin or End Concrete Girder Bridge shown, 

Intermediate Supports and Steel Girder Bridge similar. 

Approach Slob 

Reinforcing Steel and Girder details not shown for clarity.) 

.-------------------------. I INSTRUCTIONS TO DESIGNER: I 
I Complete the Expansion Joint Data Tobie in Structures I 
I Plans with project specific information. I 
L--------------------------~ 
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Etas tomeric 
Match Slope of Deck 

" 
" 
" " " 
~4 

" " " " 
" 
" 
" " " " 
t:o 

" 
" 
" " " 
~-4 

Face of Edge Roil 

Ii_ Expansion Joint 

PARTIAL PLAN VIEW OF SKEWED JOINTS 

Elastomeric Seo!----...__ 

)4 11 Chamfer (Typ.J---. 

~ 

8 

1/2 11 Min. 

Traffic Railino, 
Parapet or Post 

Match Slope of Deck 

'' '' : : " : : 
: : : : : : 
" " " 

:: ~4 \ i,i, i r--------
·=~ ~ t:• 

" 
" 
" " 
~-4 

Anchor Stud' (Typ.J ""-Ii_ Expansion Joint 

PARTIAL PLAN VIEW OF NONSKEWED JOINTS 

Front Face of Traffic 
\~ Railing, Parapet or Post \L Construction \I Elastomeric Seal 

Joint 
_ •---~------! Slope Vories,.--

r 0 ___, r 
0 II II ' II 

l) / 

II 
l) ~ ~ 

" 
(__ _3_M_ax_,.-t/-+1-c:6_,,----1/----"'-6-"~. / Expansion Jami Assembly 

PARTIAL SECTION ALONG ([_ JOINT 

==== JOINT TREATMENT AT HIGH SIDE OF DECK ==== 
WITH SLOPE ,, 2/. 

(Sidewalk Cover Plate where applicable not shown for clarity) 

Face of 
'ii if.. f!xponsion 
'' Joint 
: : f'O 

' ii ~DE~el =Rail 
§ E 

Cl cs -- ':!. -=- - -=-=. =- =- =: =. =. 

-- -- -----------,, - - - - - - - -,, - -

" " " " " " " " " " " " 
" " " 
ii l_4 ii 
: : Turn Angle ii 
.~~Skew Angle/2 t:• 

Skew Angle 

Match Slope of Deck 

PARTIAL PLAN VIEW OF JOINTS SKEWED 
GREATER THAN 6° 

" 
" " " " " " 
" 
" " 1:!1 

Match Slope of Deck U turn 

movement of odjocen t 
Edge Roi! 

PARTIAL PLAN VIEW OF NONSKEWED 
JOINTS & JOINTS SKEWED 6° OR LESS 

Front Face of Traffic 
Roiling, Parapet or Post 

Provide Blackout (shaded) ~I 
to a!!ow unobstructed ~ 11 M. 1 movement of adjacent 2 in. 

1
1 

Edge Rail I I 
I_, 

E!astomeric Sea! J·_.·:~ 

Slope Varies 

----------------
---ir---D----~---(y 

IJ IJ 
~ l) ~ l) 

Construction 

Upturn (See Upturn 
Detail this SheetJ 

I. 6 I Expansion 
Joint Assembly 6" I 13" Max_ 

PARTIAL SECTION ALONG ([_ JOINT 

====JOINT TREATMENT AT LOW SIDE OF DECK & ==== 
HIGH SIDE OF DECK WITH SLOPE < 2/. 

(Sidewalk Cover Plate where applicable not shown for clarity) 

Elastomeric Seal 120"' 
( T YP- J _c~,--.y I 

Expansion Joint 
Assembly -----1---::

l) l) 

Shop Splice 

UPTURN DETAIL 
(TYPICAL AT TRAFFIC BARRIERS AND PARAPETS) 

Slope Break Line or 
Phase Construction Line 

Elastomeric Seal 

~Slope Vories Slope Varies,_ 

lJ 
-n-
II 

0 D -lt- D ·--
II 

11 

\ 
II 

l) ~ l) ~l) ~ l) 

.J Expansion Joint Assembly L Field Butt Joint (Seo! with Caulk) 

PARTIAL SECTION ALONG ([_ JOINT AT 
FIELD BUTT JOINT LOCATION 

<CROWNED DECK OR SLAB SHOWN) 

Traffic Separator (Type varies) 

Elastomeric Seal 

- --o-- - -1-r- - -D- - - -rt- - -,;- -- - -n- - --o- - - --;-r- - -D- - -
11 11 11 11 

l II II l II II ] 
• l) ~ l) ~ l) ~ l) ~ l) -

(_Expansion Joint Assembly 

PARTIAL SECTION ALONG ([_ JOINT THRU TRAFFIC SEPARATOR 

Face of Traffic 
Railing, Parapet 
or Post 

90° 

[ Bridge~ 

Direction of 
Movement 

l [ Expansion 
Joint 

NOTE1 

Face of Traffic Roiling, 
Parapet or Post 

8 measured positive in clockwise 
direction from Ii_ Bridge. See 
Structures Plans, Expansion Joint 
Data Tobie. 

MOVEMENT SCHEMATIC 
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c 
0 
a 
'-co 
c s 
a 

Cl 

" 
" " " " " " 
t:o 

Match Slope of Sidewalk 

" 
" " " " " ' 
t:o 

" 
" " " " Face of : : 

Edge Roi!~~. 

Anchor Studs ( T yp. J 

" 
" " " " " " 
t:o 

PARTIAL PLAN VIEW OF SKEWED JOINTS 

Upturn Match Slope of Deck 

Field Butt Joint 
Line 

( 74 11 Corner Clip \ I <Typ. a!! corners) Match Slope of Sidewalk Upturn Match Slope of Deck 

\ 

\" 
§ 
Cl 

Traffic Roiling I 

f/2 11 Min. 

Front Face of 
Traffic Railing 

!/2 1
' Min. 

r;-,Sleeve r;

0

_

01

Sidewolk r;:':' If Expansion r;:':' r;:o r;,',' '::'::' 
:1Anchors <Typ.J. . .,,:1 Cover Plate...... Joint- '' , , Gutter 

!,!,~ TI/~ rr \eii rr\e ii rr e ii : I ii Line r.-r, ii r.-r, 

" " " " " " " "Butt Joint I " " " " : : : : : : : : : : : : : : : : " ~ , I : : : : : : : : 
iV ii di i : : e ii " e ii Field : : e 1 : " ii ' ;cci·s I 

--t:- - - -~1- - --t:- - - -~ - - --t:- - - -tl- - --Jt- - - - ~ - - - -lt- -t_.:i.,.., _.,......,. '' ·~ '' ·~ 

- ~ - - - - - - - - ~ - - - - - - - - ~·- - - - - - -1- ~·- - - - - - - - ~·- - --;i:z-=-~--~'~'·'I-~~~·-~-~--~-~-~-~-~~·-~-~-~-~-~-~-

- +:- __ -f:l- ___ -+J _ __ -~ __ --T!~r--_: _~ __ -_ ~~ ___ ~ ___ .=!~ __ Jf'JT't~: ,_•: r~ i: r~ 
ii ii ii ii ii ii ii ii ii i I !}-shop"Sp!ice ii :: 
" 
" 
" " " " 
" t:• 

Yz 11 Max. 

Mox. 

" " 
~-b 

" 
" 
" " " " 
" t:• 

.l\1 ! ! \ ~-~ 
ii ~Face 

/o~· Edge 

" 
" 
" " " of '' 

Rail~~. 

\l.Anchor Studs <Typ.J 

" " 
~-b 

" 
" 
" " " " 
" t:• 

PARTIAL PLAN VIEW OF NONSKEWED JOINTS 

Blockou 

Sleeve Anchor spacing - 6 11 centers max. 

Slope Varies Sidewalk Cover Plate 

" " " " " " " " " " " " " " 
i,i, ij i,!, ij f/2 11 Min. 

~---.;+jl-' ' ' ' t:• t:• 

Gutter Line 

Min. 

Slope Varies 

Etas tomeric 
Seo! 

---------------------------- ----------------
Field Butt Joint 
(Seal with Caulk) Sleeve Anchor <Typ.J 

Cons true tion Join ts 

PARTIAL SECTION ALONG If_ JOINT 

RAISED SIDEWALK DETAIL 

Shop Splice Expansion Joint 
Assembly 

74" Comer Clip <Typ.! 
Sleeve Anchors <Typ.J 

Match Slope of Deck Sidewalk Cover Plate Upturn 

f/2 11 Min. 
" " " " " " " " " " " " " ~-~ " ~-· ~-A " ~-A " " " " " " " " " " [ E . " " " Yz Min. 
" . xpans1on i i " " 
·~!I Joint t:• ·~!I t:• 

Etas tomeric Sea! Match skew angle of 
Joint as required fTyp.! 

PARTIAL PLAN VIEW 

Back Face of Traffic 
Railing or Past 

!/2 11 Min. 

Yz" Max.~ 

Front Face 
of Parapet 

f/2 1
' Min. 

Construction I 3 11 I A Sleeve Anchor sp cing 

J::~- Mox. ~;~~;olk Cover Elos~:;eric Slope Vories 

- 6 11 centers max. 

!/2 11 Max 

3" 
Mox 

~~~~-- ::---{,---- i:----~~---

'' '' ,, '' '' ,, 
~)1 Ci ~)i Ci 

- -~ - - -,_, !! ---r:i-
~-A C1 

Expansion Joint Assembly Cons true tion Joint 

PARTIAL SECTION ALONG If_ JOINT 

===FLUSH SIDEWALK DETAIL=== 

1'-3" 

Down Grade 
Dim. Varies 83/z" 

Round over top A 
edges Ya" radius 1!12 11 

3 11 

(Typ.! 
Sidewalk 
Cover Plate Top of Side walk 

-Ya" ljJ x 2%" Lo~ I 
Sleeve Anchors !;! LI 

Sidewalk Expansion Joint Assemblies 

SECTION A-A 
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GENERAL AND FABRICATION NOTES' 

1. Furnish Poured Joint With Backer Rod Expansion Joint Systems in accordance with Specification Section 932 and that are 
listed on the Qualified Products List. Furnish joint systems consisting of Poured Joint Material, Foam Bocker Rods, Sidewalk 
Cover Plates (as required) and al/associated misce!!aneous components. Poured Joint Material shall be an ultra-low modulus, 
self-leveling silicone formulation, cold-applied, rapid-cure, used to seal expansion joints that experience both thermal and/or 
vertical movements. The Poured Joint Material must cure by chemical reaction and not by evaporation of solvent or fluxing of 
harder particles. Tooling of the Poured Joint Material shall not be required. Poured Joint Material shall meet the following 
requirements: 

Property or Characteristic Test Method Resuft 

Extrusion rote MIL s 8802 3.3 - 9.2 g/s 

Tock-free time at 77 ± 3° F MIL s 8802 30 - 60 minutes 
and 45 to 55/. Relative Humidity 

Specific gravity 
ASTM D 792, 

Method A 1.26 to 1.34 

Elongation (Cured seven days at ASTM D 412 
77 ± 3° F and 50 + 5/. (Die CJ 600/. Minimum -

Relative Humidity) 

Movement Capability ASTM c 719 
No adhesive or cohesive 

failure and adhesion, 
JO cycles at +100/-50/. 

(joints 2" wide) 

2. Furnish ;/.;" thick slip resistant steel Sidewalk Cover Plates in accordance with ASTM A709, Grode 36 or 50, with a 
minimum coefficient of friction ofter galvanizing on the top surface of 0.8 in a dry condition as determined by ASTM F1677 
or F1679 and 0.68 or 0.52 in a wet condition as determined by ASTM F1679 or ASTM F1677 (respectively); that incorporate 
an anti-slip steel surface consisting of a random hatch matrix or other suitable pattern and that are listed as slip-resistant 
by Underwriters Laboratories. Do not use diamond plate or surface applied slip resistant tapes, films, nonmetallic coatings or 
other similar materials. Furnish flat head Stainless Steel Sleeve Anchors in accordance with ASTM F593 Group 1 Alloy 304 
for attaching Sidewalk Cover Plates. Install Sleeve Anchors in accordance with manufacturer's recommendations. 

3. Hot-dip galvanize Sidewalk Cover Plates after shop fabrication in accordance with Section 962 of the Specifications and 
manufacturer's recommendations. 

4. Submit shop drawings for Sidewalk Cover Plates (as required) showing all materials and project specific details and 
dimensions. 

5. Manufacturers seeking approval of Poured Joint with Backer Rod Expansion Joint Systems for inclusion on the Qualified 
Products list as pre-approved designs must submit application along with design documentation showing the expansion 
joint meets the specification, geometric and material requirements specified herein. 

CONSTRUCTION AND INSTALLATION NOTES' 

1. When casting the Bridge Deck, Approach Slab or Raised Sidewofk adjacent to the joint at temperatures other than 70° F, 
adjust Dim. 11A 11 at 70° F by the amount of the adjustment per 10"' F shown in Structures Plans, Poured Expansion Joint 
Data Table. For temperatures above 70"' F decrease the opening, for temperatures below 70° F increase the opening. 

2. Install Poured Joint with Backer Rod in accordance with manufacturer's recommendations, when the joint opening is between 
1}4 11 and 2Y4 11 and after deck profiling and grooving operations ore completed. Place Poured Joint Material only when the 
ambient temperature is between 55° F and 85° F and is expected to rise for the next three hours minimum to provide for 
adequate joint opening and compression of the Poured Joint Material during curing. 

Dim. "A" £' 70° F 

0" R 
!Typ.J 

Bridge Deck, Approach 
Slab, Raised Sidewalk 
or Traffic Separator 

Per Manufacturer's 

recommendations 

Joint Material 

Bridge Deck, Approach 
Slab, Raised Sidewalk 
or Traffic Separator 

Form Material(if presentJ removed 
to accommodate joint installation 

TYPICAL SECTION THRU JOINT 

Poured Joint Materiaf 

Traffic Separator (Type and width 
vary, see Structures Plans) 

Approximate shape of Traffic 
Separator with Poured Joint 

--------'(_-c~:s~r:c~1:n-::~A-;g/e-Va7i~--~---~"'="4 
Foam Backer 
Rod 

Bridge Deck or 
Approach Slob 

PARTIAL SECTION ALONG [ JOINT, 
JOINT TREATMENT AT TRAFFIC SEPARATOR 

Face of Traffic Roiling, 

6" 

--t---+-----..-;----,-___ Face of Traffic Roiling, 
Post or Parapet 

Post or Parapet --~c:::---t----1 

Poured Joint Material Poured Joint 
Material 

Construction 
Joint 

----~---~-~ 
Foam Backer Rod 

Bridge Deck, Approach 
Slob or Raised Side walk 

F oom Backer Rod 

Upturn 

r---------------------------------1 
I INSTRUCTIONS TO DESIGNER: I 
1

1 

Allow for a minimum (fully closed) opening of 50/. of Dimension 11A 11 
1

1 

L
and a maximum opening of 3" (measured in the direction of travel)._J 

PARTIAL SECTION ALONG [ JOINT 
JOINT TREATMENT AT HIGH SIDE OF 

DECK WITH SLOPES 2/. OR LESS 

PARTIAL SECTION ALONG [ JOINT 
JOINT TREATMENT AT LOW SIDE OF DECK OR 

HIGH SIDE OF DECK WITH SLOPES < 2/. 

--------------------------------
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Front Face of Traffic Railing 

Sidewalk Cover Plate 

e e 

e e 

Sleeve 
Anchors (Typ.J 

e e 

e 

e 
laridge Deck or q 

Approach Slab ~ Ci 
E " 
cs "" 

T ~c_ 
-_-_-_ -------_-_-_-_-_ -_ -_-_-_-_-_-_-_ ---------_-_-_-_ ---------_-_-_- --_ -_-_ -_ -_ -_ -_ -_ -_1. __ .,,,_ ~"'"'"" ,,,., ""'' ""'' ""'' """'' """'' """' ""'"' ""'"""'' ""'' """'' "-},,",,.!__ 

~Raised Sidewa!k-----r 

PARTIAL PLAN VIEW OF SKEWED JOINTS 

(Front Face of Traffic Roiling 

v 
Sleeve Anchors 74" Corner Clip (Typ. al/corners)~ 

Traffic Railing 

%"Max. 

Front Face of 
Traffic Railing 

3 11 Max. 

e 

e ,, 

\__Side walk 
Cover Plate 

e e 

e e 

~ Raised Sidewalk -----r 

e ~/ 

e 

2" Min. 

3" Mox. 

PARTIAL PLAN VIEW OF NON-SKEWED JOINTS 

Sidewalk Cover Plate Length Varies - See 
Structures Plans for Sidewalk Width and Skew 

Sleeve Anchor spacing - 6 11 centers max. 

Slope Varies Sidewalk Cover Plate 

PARTIAL SECTION ALONG If. JOINT 

RAISED SIDEWALK DETAIL 

74 11 Corner Clip 
(Typ. oil corners) 

Gutter 
Line 

[ Bndge Deck or 
Approach Slab 

1-------- Gutter 
Line 

3" Max. 

Poured Joint Material 

Bridge Deck (shown) or 
Approach Slab (similar) 

-1: 
0 

~G ~-~--~~---------+ 

74" Corner Clip (Typ all corners)/ 

L 
~ 

._ __ 

6 

__ ....,..~_b;;_m:~::cc~c: '( __ : ___ :z __ : ____ ~:,.. .................. ----'"M----------:_:--· ·'--------- _____ 1 ____ "'""'""" I 

\Match skew angle of ~-Sidewalk Cover Platej 
Joint as required (Typ.J 

+-~~~-'-~--'-~~-+-T~~-+ r 
LBridge Deck or Approach Slab~ 

Back Face of Traffic 
Railing or Post or Front 
Face of Parapet 

% 11 Max. 3" 
Max. 

PARTIAL PLAN VIEW 

Sidewalk Cover Plate Length Vories - See 
Structures Plans for Sidewalk Width and Skew 

Sleeve Anchor sp cing - 6" centers max. 

Sidewalk Cover Plate 

Poured Joint Material 

Back Face of Traffic 
Railing or Post or Front 
Face of Parapet 

3" % 11 Max. 
Max. 

Foam Backer Rod Construc~on Jo:J 
Bridge Deck or Approach Slob 

PARTIAL SECTION ALONG If. JOINT 

====FLUSH SIDEWALK DETAIL==== 

1'-3" 

Down Grade 

Round over top 
edges Ya" radius 11/2" 3" 
<Typ.J 

Ya" iJJ x 2 /a" Long I I _J I 
Sleeve Anchors ~I I 

f;;! f;;! 

Varies 

Dim. 11A" Sidewalk 
Cover Plate 

~-_j_- Bridge Deck, Approach 
Slob or Raised Sidewalk 

SECTION A-A 
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¥ 6 1-5 11 Min. (Pull Box Side) I 
;;; 

" 4 1-5 11 Min. ·~ 
! 

a 
3 Bars 4G (Top & Bottom) ~ 7 Sp. @ 1'-0" ± 

Gutter Lin 

I 

(Tie to Deck Slab or Approach Slab Reinforcing) :I VJ 
Le 1·" S @ 6" I o S @ 6" Varies 'i-

L p. L p. 'I I 
aj 

Spacing Bars 4FJ, 1'-1 ' 5" 5 Sp. @ 6" 5" 1'-1" 
~ 

,,. 
4F2 & 4F3 (pairs) 

I 

I I I 
I I 

Le 
c 

,,. r Bridge Deck or m ~ Bars 4G iTyp.!~ ' c 
Approach Slab i.--[ Pilaster and [ Light Pole a a 

(j,_C [)] 
I " ..,, I I I I I I e 

I " - .~ Bars 4Fl (pairs); Bars 4F2 (pairs) (Typ.J " I I I I I a 

s 4F3 (pairs) (Typ.J -" I 2 ~ 211 !/! Conduits~ .~ 
' " - VJ 

Bar 

,---1---, ' _\_ _ 
~ 

~ II II I II II II II Ill ·~ " c 
~ I l::=.== = "' ~ =~ c - c --

~ - -- a " -- ',. 
-j I 1- ,..- ~-- - - ~ - - - ~- -- --- -

~ 

";\- e-1 - L -- -- -- -- ,__ - ,__ -- • k ,,, 

oping___) j 
Pull Box 
ee Note 5J 

c 

[ 
(S 

I ~ 
Bars 4F4 
(pairs) ~ 

!- ---

\ 

"" 
~ 

- ~ 

I 
1 ~ JY,' !/! ~I C Construction 

' 01n t QI 
I Oo" ·\ 

c5i-4H <Top 
1-U ~ ~ 

/ alt of Slob! "' ~ "$" Anchor ~ ·~ f--1 )/'.' 

/V2 11 Cover 
I 

[ Light Pole ~ Bolt Circle ' 
(Tvn,) ~ 

' / °' 
]" Weep Hole <PVC Conduit) '---Bars 4F5 (pairs) 

2 1-6 11 
I 2 1-6 11 2 1-6 11 

I 

:k Slip Forming Method of Construction is not allowed within the limits shown. 

a 

-~ 
[)] 

" c 

~ 
~ 
m 

Q 
m 

CL 
c 
a 

~ 
'D ~ 
c a 

f.- Q: 

FJ - ~ 

~ 

" "' I 

"" 

lf/2 11 lj) Conduit 

1" rjJ Weep Hole <PVC Conduit) 

Concrete Pilaster Surface, Sloped 
Longitudinally with Profile Grade and 
Transversely with Cross Slope. ---

Bars 4Fl (pairs) 

Coping 

[ Light Po/el 

2 1-6 11 

J'-JY, I 

Bors 4F5 (pairs) (Shift as 
required to clear Anchor Bolts) 

Construction Joint 

Bors 4F4 (pairs) (Shift as required to clear Traffic 
Railing, Approach Slab or Bridge Deck Reinforcing) (Typ.J 

Traffic or Pedestrian/Bicycle 
Railing Reinforcing <Typ.J (Varies) 

2 ~ 2 11 lj) Conduits 

3" Cover 

Construction Joint 

Bars 4G (Tie 
to Deck Slab 
Reinforcing) 

Bars 4H 
Bridge Deck or Approach 
Slab Rein forcing not 
shown for clarity 

TYPICAL SECTION AT LIGHT POLE PILASTER FOR 
APPROACH SLAB OR BRIDGE DECK THICKNESS LESS THAN 1'-lY,,". 

Coping 

[ Light Pole 

Traffic Roiling (Type Varies, 
32" Vertical Shape shown), 
Pedestrian/Bicycle Railing 
similar 

:ki< For Index No. 820 - Pedestrian/Bicycle Railing, this dimension is 4f/;/ 1 For all other Railings, this dimension is 2 Eq. Sp.@ 6 11 Mox. 2 1-6 11 

Traffic Roiling Reinforcing (Typ.J 

:/< :/< :/< Anchor Bolt pattern orientation shall be as shown. 

PLAN VIEW 

(£ Pilaster and 
[ Light Pole-----------

[ Pu!!Box 
Note 5) 

I 

Riding Surface See Detail 1 A 

1---,--

:::J I 

1 ~ JY," 0 

== ' I 

~~;~!_Fj ______ _ 
_ _,------

Bors 4F3 
(pairs) 

Bars 4F2 
<pairs) 

Bridge Deck or Approach Slab 
Reinforcing not shown for clarity 

Varies 7'-6 11 

5 1-0 11 Max. (Left or RightJ 

Top of Traffic or 
Pedestrian/Bicycle Railing 

Bors 4Fl 
(Pairs) 

1" rjJ Weep Hole 
<PVC ConduitJ 

Conduits 

Bars 4F2 (pairs) 

-==T-Bars 4F3 
(pairs) 

c 
Bars 4F4 ~ 

' 0 

Bars 4H (j 

Q 
~ e2 
" 

Varies 

ELEVATION VIEW 
<Bors 4G not shown for clarity) 

JY," !/! Conduit 

J" rjJ Weep Hole (PVC Conduit) 

Concrete Pilaster Surface, Sloped 
Longitudinally with Profile Grade and 
Transversely with Cross Slope. -~-

Bars 4FJ (pairs) ---,
m 

' 0 

Varies <Eq. to Slab thickness) 
(2'-0" Max., J'-lf/2 11 Min.) 

(_) 

J'-1w I 

2" Cover 

Bars 4F5 (pairs) (Shift as required to clear Anchor Bolts) 

Construction Joint 

Bors 4F4 (pairs) (Shift as required to clear Traffic 
Railing, Approach Slab or Bridge Deck Reinforcing) <Typ.J 

2 ~ 2 11 r/J Conduits 

Cons true tion Joint 

Raised Sidewalk 

~~---,'---! 

Bars 4H 

Bars 4G (Tie 
to Deck Slob 
Rein forcing) 

Bridge Deck 

Top of Bridge Deck 
or Approach Slab 

Bridge Deck or Approach 
Slab Reinforcing not shown 
for clarity 

TYPICAL SECTION AT LIGHT POLE PILASTER FOR 
APPROACH SLAB OR BRIDGE DECK THICKNESS 1'-lY,," OR GREATER 

CROSS REFERENCE' 
For Detail "A" and Light Pole Pilaster Notes, see Sheet 2. 
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REINFORCING STEEL NOTES• 

a. When Pilaster is attached to Pedestrian/Bicycle Roiling - Index No. 820 
and the Bridge Deck or Approach Slab thickness is less than 1'-lf/2", 
Bars 4F3 shall have leg length and bar length shown in parentheses. 

b. The number of bars shown in parentheses is for Bars 4F4 when Pilaster 
is attached to Pedestrian/Bicycle Roiling - Index No. 820, and the Bridge 
Deck or Approach Slab thickness is less than J'-JYz 11 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

6'-0" 

I 

BAR 4G ~ ::!:: ::!:: 
"' [)] 

2 1-6" Bars 4Fl ::' 
'* -2'-0 11 Bars 4F2 0 t'.' 

C) 

I 

"' 
[::' '!-

1'-9" Bars 4F3 0 
'* (J'-5") (See Note a! c:· '!-c. 

3'-10" Bars 4F4 '* '!-
-

BILL OF REINFORCING STEEL 

MARK SIZE ND, REQD. LENGTH NOTES 

I CJ 4 16 5'-8" c 

F2 4 4 4'-8" c 

F3 4 4 4'-2 11 a. c 
(3'-6") 

·-
F4 4 JO 8'-5" b. c 

C) (8) I 

"' F5 4 4 7'-5" c 

~ / 
•-r 

G 4 16 6'-0" -

~ "' ·' ·' H 4 2 15'-8" -

" " 

~ ~ 
'- '-

3'-4" Bars 4F5 c ~ 
[)] [)] 

BARS 4Fl, 4F2, 4F3, 4F4 & 4F5 

c. Lap Splices for Bars 4Fl, 4F2 & 4F3 sha!!be a minimum of J'-4". 
Lap Splices for Bars 4F4 & 4F5 shall be minimum of J'-8 11 

d. All bar dimensions in the bending diagrams are out to out. 

r--------------------------------------1 
I INSTRUCTIONS TO DESIGNER: I 
I In order to minimize vibration of Light Poles due to traffic, locate pilasters near I 
: substructure supports. r 

I Locate ([_ Pilaster minimum 3 1-10 11 away from ([_ Traffic Railing Open Joint and 
1

1 

I edge of End Bent Wingwall. I 

I Design of the additional Bridge Deck Reinforcement is based on the minimum I 

L::.~~:~_}_~~~_::n:_o:_c!:_:_~~1~~t;!_!~~~~5_°:.5.!;::_:u::_~~~----' 

- Provide %" (/) a/lcotton sash cord as weep hole wick. 
Prior to grouting, attach cord to interior of the upright 
such that the end will extend beyond the grout. Locate in 
plan, midway between anchor bolts. 

-

Light Pole Base /Light Pole 

Plate (Leve!J x j x Gr~ut Pad 

~(ft~~\~ 
Leveling Nut - ~ /l;: Was~er 3" Min. 

: (Typ.J ::' 

Concrete Pilaster \ y: :
1 

, ; 

Surface, Sloped : I ! 

Longitudinally with ""! I : 
Profile Grade and ...;.__ I' 

I 
/ 

Transversely with \...__Anchor Bolts 
Cross Slope. (See Note 6J 

DETAIL "A" 

1 11 (j) Weep Hole (PVC 
Conduit) cutoff flush 
with top of grout pad 

2 -7 I 2 -4 I 

BAR 4H 

CROSS REFERENCE• 
For location of Detail "A" see Sheet 1. 

LIGHT POLE PILASTER NOTES 

1. Concrete and Reinforcing Steel required for the construction of the Pilaster 
shall meet the same requirements as the Traffic Railing or 
Pedestrian/Bicycle Roiling the Pilaster is attached to. Grout shall comply 
with Specification Section 934. 

2. Light Pole Pilaster may be used with the following: 
Index No. 420 - Traffic Railing (32 11 F Shape), 
Index No. 422 - Traffic Ra11ii7g (42 11 Vertical ShopeJ, 
Index No. 423 - Traffic Railiilg (32" Vertical Shape), 
Index No. 424 - Traffic Railing (Corral Shope), 
Index No. 425 - Traffic Ra1/iilg (42 11 F Shape), 
Index No. 820 - Pedestrian/Bicycle Railing, 
Index No. 821 - Aluminum Pedestrian/Bicycle Bullet Rail1!7g for 

Traffic Railing (32" F Shape), or 
Index No. 5210 - Traffic Roiling /Sound Barrier (Bridge). 

Unless otherwise noted, Traffic Railiilg (32 11 F Shape) is shown in al! 
Views and Sections on Sheet 1 of 2. The Pilaster details for other Traffic 
Railings or Pedestrian/Bicycle Railing are similar. 

3. The Pilaster and Deck are designed to resist the following Working 
Loads from the Light Pole applied at the top of the Pilaster: 

Axial Dead Load = 1.560 Kip 
Wind Load Moment about Transverse Axis = 40.60 Kip-Ft. 
Wind Load Moment about Longitudinal Axis = 28.30 Kip-Ft. 
Deadload Moment about Longitudinal Axis = 1.690 Kip-Ft. 
Maximum Shear = 1. 380 Kip 
Torsion about Pole Axis = 3.560 Kip-Ft. 

2'-7 11 

ESTIMATED LIGHT POLE PILASTER QUANTITIES 
PER LIGHT POLE PILASTER 

ITEM UNIT QUANTITY 

Concrete Per 
CY/In. 0.040 

Pilaster Thickness 

Reinforcing Steel Lb. 244.16 (231.19! 

(The Reinforc1!7g Steel quantity shown in parenthesis is for a 
Pilaster attached to Pedestrian/Bicycle Railing - Index No. 820 
with Bridge Deck or Approach Slob thinner than 11-lf/2 11

) 

4. The Contractor is responsible for providing Anchor Bolts, Nuts, Washers and 
Anchor Plates that effectively transmit the Light Pole Loads to the Pilaster and 
fit the Reinforc1!7g cage. Submit calculations for Anchor Bolt Design and Embedment 
Depth, Signed and Sealed by a Professional Eng1!7eer registered in the State of 
Florido to the Engineer for Review and Approval prior to Construction. 

5. For Conduit, Pull Box, Expansion/Deflection Fitting and adjacent Reinforcing Steel 
Details, see Utility Conduit Detail Sheets. 

6. Anchor Bolts must be installed plumb. 

7. PAYMENT: The cost of Anchor Bolts, Nuts, Washers and Anchor Plates shall 
be included in the Bid Price for Light Poles. The cost of all Labor, Concrete 
and Re1!7forcing Steel required for the Construction of the Pilasters, Grout 
Pads, Pull Boxes, and Miscellaneous Hardware required for the completion 
of the Electrical System, shall be included in the Bid Price for the Traffic 
Railing or Pedestrian/Bicycle Railing the Pilaster is attached to. 
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Gutter Line 
l 

Fran t Face of Bock wolf Deck Expansion Joint Bridge Deck: Deck Expansion Joint 

Traffic~ & Begin or End B+r_i_dg~e--A---"\Acp_p_r_o_o_c_h_S_la_b ______ , ____ --+ +------'\-----------'\,------~ 
74" Open Joint 

~in Railing ;t 11 

2" l/J PVC 
t-----i 1-----,."--t Conduit s-t--------r----";""""---t 

h =Z =-:: ~==-
11A 11 or 11B 11 as 

required by Structures Plans 

Puff Box 11A 11 -:f:~j 
300 1-0 11 (Max.J 

-+----T __ _ 
------- =:::!====== _ __ j_ ______ _ 

Coping See Deioi/ 11A 11 or 11B 11 as 
required by Structures Plans 

6'-0 11 Min. to Roiling Ends & 

Gutter Line 

2 11 rj) PVC Conduits 

Guardrail Transition Section when coiled for in Plans 

6!~ 
Guardrail 
Post 

Pu!!Box Spacing al/Open joints in Railings (Typ.J 

===========PARTIAL PLAN VIEW ALONG BRIDGE========== =PARTIAL PLAN VIEW ALONG APPROACH SLAB WITHOUT CONTINUING TRAFFIC RAILING= 
Deck Expansion Joint Deck Expansion Joint T ff R r d "IT G s h II d f Pl ro IC a11ng 

L uor rm rans1 ion ec /On w en ca e or In ans 

I 

I 

I 
,o I 

I 
x "Au %% I 0 0 

c c lo I Pull Bo 

u u 
I lo 

- ~-----7ni §g~~~~~~~~~ 
--------=r...- ~ - - - - - - _I_ - - r-------------------------- ~ -

- f--------

~~~~~~~~r_-==:~°" See Detail"C" 
Top of Coping ___ _.. ... - f-------

- f-------

-----------~~~~--------=!------ 0 ---- ~-------;;;-- Fr-----------· ~------- ------~----0---~ 

·' II \..See Detail "A 11 ,, 
' / -

~ 
I I II or "B" as required ' ' ' 

,_ 
Slab~c - -------, ''' Approach I I 

L _ tz _ s_;.r~c_tl!f~s_f:.!.a!J.::.. "'"' "" I I ---------------- 1-
I a Bridge Deck 

Top of Coping 
See Detail 11A 11 

or 11B 11 as required 
by Structures Plans 

Back wall Front Face of 
& Begin or End Bridge 

, I el,. 
I I ~ 

I I --. End Bent 

-'-1-'-
~ 

2" l/J PVC I ;C Conduits 
"" Wing~ ~ u 1t 

I 

: :: ::: ' I 
, 

I 

PARTIAL ELEVATION VIEW ALONG BRIDGE======== =PARTIAL ELEVATION VIEW ALONG APPROACH SLAB WITHOUT CONTINUING TRAFFIC RAILING= 

74 11 Open Joint at Begin 

or End Approach Slab 11 

Gutter Line Traffic Railing ;t: 

74" Open Joint in Retaining 
Woll Coping only 11 Traffic Railing * 

l l~-~-1~-+ II 
II 

!! 

74 11 Open Joint in Retaining Guardrail Transition Section 
11 Wal! Coping & Traffic Railing * when co/led for in Plans 

Pull Box 11A 11 ;t: ;t 

:t ;t Pu!! Box "A 11 shown, Pu!! 
Box "B" similar. See Pu!! 
Box "B" Detail, (Sheet 2J. 

+-~~~ 

-t 
-1 

2" l/J PVC 
II Begin or End of 

Conduits--i-,...------'H'-------! r---------:ott::-------j 2" rj) PVC ---- Retaining Wai! 

=~=:=t:=;~=:=~===:=a=~=;'=o-=p==1:=~=j===~=-===_ ==_=.~==~=-==_===~=e==e==:=~-A'L ·-P-L~AN = WEW =:::~o o;;:l::~~~:=e-=:=~=D-=:=t~-=;=,,-=C="=-===~,;;;~;:;-;;t~-~c~• ~··~· ~;;~s;t=~~ z/ See Detail 11B 11 

Approach Stab Retaining Wal! Coping 

PARTIAL PLAN VIEW ALONG APPROACH SLAB 
WITH CONTINUING TRAFFIC RAILING == 

74 11 Open Joint at Begin 
or End Approach Slab 11 Traffic Railing ;t: 

74 11 Open Joint in Re faining 
Railing ¥ ::,, Wa!! Coping & Traffic Railing :k 11 

2" @ PVC 
Conduits 

Traffic 

t 2" @ PVC Conduits- J 

_____________ j __ 
--------------r-

----------------
-----------------------------------

Top of Coping 

r 
74 11 Open ~oin t in Retaining 
Wal! Coping only 

~Retaining .,,_WallCoping-----1~~ 

. I I 

See Detail "A 11 

==PARTIAL ELEVATION VIEW ALONG APPROACH SLAB== 
WITH CONTINUING TRAFFIC RAILING 

(_Retaining Wal/Panels (Typ.J 

300'-0" tMax.J 6'-0" tMin.! 
Pull Box Spacing 

+----'-+-----------~~---! 

0 

- .. 
Top of Coping 

,o 
Puff Box 11A 11 * ¥ a o 

lo 

lo 
==[_~----.. 

=::r:_<:::~ ____ --:.__~~---------
""'""' "" """' ""'" ""'" """' """' ""'" "" ""'""' ""'" """' """' ""'" 

;t: 32" F Shape Traffic 
Railing shown, other 

-1Troffic Railings and 
Pedestrian / Bicycle 

l====l _railing similar 

, 
- - - Shoulder Line 

Guardrail Transition Section 

ua/led for m Plans 

J;---r----r------,--~~70~ 2 11 rj) PVC 

Conduits 
Retaining Wall Coping See Detail 11C 11 

(Retaining Wal/Mounted Traffic Railing shown, Roadway Concrete Barrier similar) PARTIAL ELEVATION VIEW ALONG RETAINING WALL 
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Traffic Railing 
( 32 11 F Shape) 

2 "'2 11 rjJ 
Conduits 

Provide 2 supplemental #5 Bars 
each 10'-0" long centered about 
Pull Box 

Pu!! Box 11A 11 (Double ConduitJ 
(J'-6" Max. x J'-6" Max. 
x 8 11 Max.J 

Bridge Deck or 
Approach Slab 

2 "'2 11 rjJ 
Conduits --"""'T"l!V 

Traffic Railing 
(42 11 Vertical 
Shape) 

Pedestrian/Bicycle 
Railing 

11A" (Double ConduitJ 
x J'-6 11 Max. 

x 6 11 Max.J 

Bridge Deck or 
Approach Slab 

2 "'2" rjJ 
Conduits --~F-tt+-0 

Provide 3 supplemental 
#5 Bars each 10'-0" long 
centered about Pull Box 

Pull Box "A 11 (Double 
Conduit) (J'-6" Max. x 
J'-6" Max. x 8" Max.J 

SECTION THRU TRAFFIC RAILING 
AT PULL BOX 

SECTION THRU PEDESTRIAN / BICYCLE 
RAILING AT PULL BOX Bridge Deck or Approach 

Slab with Raised Sidewalk (32" F SHAPE SHOWN, 
42" F SHAPE SIMILARJ 

i " D 
;:: 

"' CD 

Expansion / Deflection 
Fitting------~ 

~ 
Wrap with sponge rubber 
Y2 11 thick nominal 

2 11 rjJ PVC Conduits 

DETAIL "C" EXPANSION / DEFLECTION 
FITTING DETAIL (CONCRETE / SOIU 

Railing Joint Wrap with sponge rubber 
1/4 11 thick nominal 

r 0 PVC 
Conduits 

SECTION THRU TRAFFIC RAILING 
AT PULL BOX 

(42" VERTICAL SHAPE SHOWN, 
32" VERTICAL SHAPE SIMILARJ 

Traffic Railing or 
Pedestrian / Bicycle Railing 

:'.~. ',~:::~-:-.·~~:, 
.o. 

UTILITY CONDUIT GENERAL NOT£Sc 

1. Furnish and install approved Conduits and Fittings in accordance with the Specifications, this 
Standard, the Notional Electric Code (NECJ and as directed by the Engineer. 

2. Furnish Schedule 80 PVC Rigid Nonmetallic Conduits in accordance with NEMA TC-2 and 
UL Standard 651 and Fittings in accordance with NEMA TC-3 and UL Standard 514b. Furnish 
conduit and fittings with UL labels: Conduit - on each JO foot length; Fittings - stamped 
or molded on each fitting. Connect Conduit and Fittings using solvent cement in accordance 
with manufacturer's recommendations. 

3. Furnish and installNEMA Type 4X non-metallic or galvanized steelPullBoxes sized in 
accordance with NEC requirements and the maximum limits shown. Provide gasketed 
weatherproof covers for the Pull Boxes. Permanently label the covers of the Pull Boxes to 
indicate the utility contained within. Letters and symbols sha!!be a minimum of 0.5 11 ta!! 
and may be stamped or molded into Pull Box covers. Install Pull Boxes adjacent to Begin 
and End Bridges, Begin and End Retaining Walls and at additional locations as required. 
Omit Pull Boxes at Begin or End Retaining Walls adjacent to bridges. Position Pull Box 
openings as shown, do not place Pull Box openings on the traffic face of Traffic Railings. 

4. Furnish and install Expansion Fittings at locations shown in the Plans. Certify that 
Expansion Fittings used at a given location are rated to accommodate the anticipated 
movement at that location: along bridge decks - see Structures Plans, Expansion Joint 
Data Tobie; along retaining walls and other unspecified locations - 2" minimum. 

5. Furnish and install Expansion / Deflection Fittings at locations shown in the Plans. 
Certify that Expansion / Deflection Fittings used at a given location are rated to accommodate 
a minimum rotation of 30 degrees and the antic1"pated movement at that location: along bridge 
decks - see Structures Plans, Expansion Joint Data Table; along retaining walls and other 
unspecified locations - 0. 7 11 minimum. 

6. Stub out and cap conduits and drive steel p1"pe to permanently locate ends as shown unless 
otherwise shown in Plans. 

7. Shift vertical railing reinforcement symmetrically to provide 2" clearance to Pull Boxes. 
Space shifted vertical reinforcement at 3" centers minimum. Cut horizontal railing reinforcement 
to provide 2 11 clearance to Pull Boxes and provide supplemental reinforcement as shown. Shift a 
maximum of 1" but do not cut railing reinforcement to facilitate conduit, Expansion Fitting and 
Expansion / Deflection Fitting placement. Do not bundle conduits or conduits and horizontal 
reinforcement. 

8. Unless otherwise shown in the Plans, include the cost of furnishing and installing Conduit, 
Pull Boxes, Expansion and Expansion / Deflection Fittings and all associated hardware required to 
complete the installation in the cost for the Traffic Railing or Pedestrian Railing (ParapetJ that 
the conduit is installed in. 

',o', 
r--------------------------------------------------------1 

Traffic Railing or 
Pedestrian / Bicycle Railing 

Expansion Fitting 
Wrap with sponge rubber 
Y4" thick nominal--~ Expansion / Deflection Fitting 

DETAIL "A" 
EXPANSION FITTING DETAIL 

DETAIL "B" EXPANSION / DEFLECTION 
FITTING DETAIL (CONCRETE / CONCRETEJ 

I 

-------
-------

/Traffic Railing 

I 
Pull Box "B' (Single ConduitJ 
(1 1-6 11 Max. x 8 11 Max. x 8 11 Max.J Traffic Railing 
(J'-6 11 Max. x 8 11 Max. x 6" Max.) Parapet---. 

2 ,.,., 2 11 rjJ PVC 
Conduits , 

e --------------------, 
_______ LI 

- - - - -c=-o-~-~-~-~~--- - -
0 e 

-- ----------

=rr= 
-========-=rr= -------I-------- 0 • -- - - - - - - - - - - ~ - - - - - - ---- - - - - - - - - - - - ~--~~-- --- - - - - - - - - - - -

Top of Coping j 

300'-0" (Max.) 8'-0" (Min.J 6 1-0 11 (Min.J 
Pu!! Box Spacing 

PULL BOX "B" DETAIL 

I 

Deck Expansion Joint or 
74 11 Open Joint in Railing 

j 

-,----
--------,----
-------

------· 

INSTRUCTIONS TO DESIGNER: 

Verify the applicability of this Standard for a given project. Coordinate with the District Utility 
Coordinator to determine the present and future utility requirements at the project location. 
Provide supplemental designs, notes, details, wiring diagrams and wiring specifications in the Plans 
as required to complement this Standard. 

Specify in the Structures Plans the type of Pull Boxes required: Pull Box 11A" - multiple raceways; 
Pull Box 118 11 

- single raceways. Generally, multiple raceway Pull Boxes can be used where utilities 
contained within individual raceways (conduits) can share a common Pull Box. Single raceway 
Pull Boxes should be used where it is desirable or required that utilities contained within individual 
raceways (conduits) be isolated from each other. 

Specify the type of fittings required at Expansion Joint locations on bridges: Expansion Fittings or 
Expansion / Deflection Fittings. Generally, Expansion Fittings can be typically used for bridges on 
tangent or large radius curved alignments where little or no transverse movement is expected at 
Expansion Joints. Expansion / Deflection Fittings are typically required for bridges on curved 
alignments or combined curved and tangent alignments where transverse movement is expected 
at Expansion Joints. 

For electrical service, specify the use of THWN or XHHW conductors only. 
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CGL~ 

Fender 
(Typ.! 

~CGL 

NAVIGATION LIGHT SYSTEM SCHEMATIC 
FOR SINGLE BRIDGE WITH FENDERS 

RFL or RCL ¥ or RCL :f 

RFL 

RFL or RCL * GCL RFL or RCL :t 

NAVIGATION LIGHT SYSTEM SCHEMATIC 
FOR SINGLE BRIDGE WITHOUT FENDERS 

~CGL 

NAVIGATION LIGHT SYSTEM SCHEMA TIC 
FOR DUAL BRIDGES WITH FENDERS 

RFL or RCL 1' 

I 
RFL 1' ¥1 

I 

GCL 

RFL ** 

GCL RFL or RCL ¥ 

NAVIGATION LIGHT SYSTEM SCHEMA TIC 
FOR DUAL BRIDGES WITHOUT FENDERS 

NAVIGATION LIGHT NOTES' 

1. Provide Navigation Light System in compliance with Specifications Section 510. 

FROM POWER SOURCE LC 

NOT£' 
Size conduit and conductors per NEC requirements. 
Do not use conduit sma!fer than 74" l/J. 

TYPICAL ELECTRICAL SCHEMATIC DIAGRAM 

SYMBOL 

LC 

PC 

Xmer 

{

RFL 
~ or 

RCL 

~ GCL 

LEGEND 

DESCRIPTION 

Lighting Con tac tor 

Photoce/f Control 

Transformer (ff Required) 

Red Pier/Fender Light 

Red Channel Margin Light 

Green Center Channel Light 

POWER CONDUCTORS 
DISTANCE VOLTS CONDUCTOR TRANSFORMER 

(feet! 
0 - 75 120 #12 AWG N/A 

75 - 500 120 or 240 #JO AWG N/A 

500-JOOO 240 #JO AWG N/A 

J000-2000 480 #JO AWG 2 KVA 

2000-5000 480 #8 AWG 2 KVA 

5000-JOOOO 480 #6 AWG 2 KVA 

over 10000 480 #4 AWG 2 KVA 

INSTRUCTIONS TO DESIGNER: 

1. Provide design of CGL locations, configurations 
and its supporting structures. 

2. Provide design of RFL locations and configurations 
in Fender System drawings if applicable. 

3. If actual conditions differ from the typical 
configurations shown on this sheet, design Navigation 
Light System to comply with Code of Federal 
Regulations Title 33, Chapter 1, Port 118. 

4. Provide automatic lock positions for service and 
operating. 

-* Use RFL when Pier is at Channel Edge and see CFR, Title 33, port 118 for Mounting Height restrictions. Use RCL otherwise. 
8 CGL Clearance Gauge Light 5. Specify Service Chain mounting location. 

:k J: Mounted only on the Pier that defines CM, otherwise does not apply. 
;t ¥ ;/: RFL to be located at mid length of straight portion of fender. 

CM Channel Margin or Pier inner surface 
whichever defines Channel Edge. 
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Service 
Chain 

Traffic Roiling or Parapet 

Puff Box 

---------------- - - - - - - - - ---r------ ------f--------
---------------- - - - - - - - - -_,--1 

2 ~ 2 11 (/! Conduits_../" I 
I 

~-------

' Conduit Nipple 

Bend if 
required 

Coping Back of Traffic Railing 
:t Moun ting Box or Parapet 

Type LB or LR Access 

:t Light Fixture 
Swivel Box 

Fitting, 74" (/! Min. 
whichever applicable. 

GCL OR RCL MOUNTING DETAILS <SCHEMATICJ 
VIEW A-A 

<Traffic Railing - 32" F Shape shown, other railings similar) 

:k Supplied by Light Fixture Manufacturer 

_ _ Flexible Conduit~ i /Pull Box 

~2~~;~n ---------~~-------- --. 
~~~~~~~~~~~ .o~.--======-==i " \ 

- ------

--------

~Access Fitting 
74 0 Min. 

~Bottom of Bridge Deck 

Chain 
~Service 

RCL or GCL 

~ » Install Light Fixture so as to ensure 
from on approaching vessel and not 

' on m1n1mum vertical clearances. 
' 

"--Bottom of Girder 

'W 

GCL OR RCL MOUNTING DETAILS (SCHEMATIC) 
ELEVATION VIEW 

visibility 
encroach 

<Traffic Railing (32" F Shape) shown, other railings similar) 

Al 
duits 

CROSS REFERENCES' 
1. For Navigation Light System notes 

and legend, see Sheet 1. 
2. See Utility Conduit Detail sheets for 

pull box dimensions & locations. 

Traffic Railing (shown) 
or Parapet 

2 11 (/! Conduits 

Bottom of Bridge Deck 

Service Chain 

Mounting Box 

-

Light Fixture 
Swivel Box 

RCL or GCL~~~~~~~ 

SECTION B-8 
TYPICAL POSITION OF RCL OR GCL 

RELATIVE TO SUPERSTRUCTURES 
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BOX GIRDER MAINTENANCE LIGHTING NOTES: 
1. Submit shop drawings to the Engineer detailing the layout of the maintenance lighting system for the entire structure. 

The shop drawings must include, but not be limited to, the following items: 
a. Conduit layout and installation details through diaphragms, around post-tensioning (PTJ ducts, !aterolbrocing and cross 

frames as necessary. 
b. Conduit access through box girder end diaphragms with minimum 111 clearance in all directions. 
c. Conduit expansion fitting details. 
d. Fastener details for the interior electrical system. 
e. Single line diagram showing minipower centers, switches, contactors, timers, etc. 
f. Minipower center details including circuit breaker details. 
g. Minipower center mounting details if required. 
h. Feeder schedule. 

2. Ensure installation meets a!! requirements of the latest edition of the National Electrical Code <NEC) and local ordinances. 
Insta!!grounding in accordance with NEC Article 250. Maintain separation between 480V and 120V Conductors/ Conduits 
throughout. 

3. Furnish all labor, equipment, materials, and incidentals required for a complete and functional installation. 
4. Use only new, unused and Underwriters Laboratories (ULJ listed equipment and materials for outdoor use. 
5. Furnish and install polyvinyl chloride (PVCJ conduit in conformance with UL Section 651, NEC Section 347 and NEMA TC-2, 

UV-resistant and schedule 80. Bend conduits as necessary to connect to loads. 
6. Provide PVC sleeve 2" bigger in diameter than conduit to accommodate construction tolerance. 
7. Install a UL labeled expansion fitting for specified PVC conduit at all structure expansion joints. Provide certification that the expansion 

fitting meets the following minimum requirements: Compatibility with the connected conduits, waterproof, UV protected and 
allows longitudinal movement equal to that of the Expansion Joint. 

8. Use only Alloy 316 stainless steel supporting hardware. Provide minimum 7f6" dJ fasteners. For concrete or SIP form mounting, 
provide anchor bolts (expansion, drop-in or adhesive) suitable for dynamic loading (due to vibration caused by traffic). Install fasteners 
to avoid conflicts with reinforcing steel and PT ducts. For structural steel mounting, do not attach fasteners to main members, i.e. webs 
and flanges. 

9. Furnish power distribution at 480V AC, 1 phase, with step down transformers at regular intervals. Furnish 7.5 KVA mini 
power center with eight 20A breakers as the step down transformer, feeding a maximum of 20 lamps and 20 receptacles. 
Each mini power center will provide power to no more than 1000' of bridge, preferably 500 1 on each side of the mini power 
center. 480V top feed, 120V bottom feed to maintain separation. 

10. Furnish and instal!!ighting contactors to switch the 480V AC feeding the minipower centers. 
11. Furnish and install copper conductors, Type XHHW. Do not use any conductor larger than #4 AWG. 
12. Provide enough slack in al/interior cable terminations to allow for minor shifting of the structure. 
13. Furnish and install Notional Electric Manufacturers Association (NEMAJ Type 4X (non-metallic) surface mounted boxes sized in 

conformance with the NEC. 
14. Furnish and install 120V duplex receptacles (GFI, NEMA Type 5-20RJ, in non-metallic outlet boxes at 50' maximum on 

centers. Provide each receptacle with a gasketed weather-protective outdoor plate. Maximum wire size to connect to 
receptacles is #12 AWG. 

15. Furnish and install surface mounted, fully enclosed, incandescent light fixtures with gasketed clear globes and wire guards at 
50 1 maximum on centers. Provide JOO watt, 130 volt, vibration resistant and brass base incandescent lamps. 

16. Locate switches at each end of each span and at every access door. 
17. Provide six hour reset timers for each circuit to turn off the lighting system automatically. 
18. Include the cost of the box maintenance lighting in the individual pay items. Include all incidental work for the box maintenance 

lighting system, as shown in the Plans but not specifically covered under an individual pay item, in the cost of related 
electrical pay items. 

lmsTRuCITONSTODESJGNER~----------------------------, 
I I 
I 1. This Standard does not show a!/ structure elements and is not intended to show the exact I 
I location of conduit runs. Coordinate these with the other trades to avoid conflicts. Coordinate I 
I all lighting fixtures and equipment locations with the Structure Plans. I 
I 2. Tabulate in the plans and include in the TRNS:KPORT, for bid purposes, the pay items for the I 
I maintenance lighting system such as conductors, conduit, electrical work, etc. I 
L----------------------------------------------J 

CROSS REFERENCES' 
1. For Maintenance Light Details, see Sheet 2. 
2. For actual bridge section, see Structures Plans. 
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Bridge Deck 

• 0. b. 

Bridge Deck 

• 0 • 

b. 

Conduit (480VJ 
(if required) 

Incandescent Light 
fixture (see Note 15) 

• 0. 

b. 
Conduit 
( 480 VJ 

.. 
,o. . ·"' 

Bridge Deck 

.. 
,o. b 0 [?op, 

b. \) '0 p ' ' 0 ,2::::, ,o' ,· I> D ,o, 
";· 

0 
' P ',o', 0 

•"- ·ob.°'\> 
1-~.... '.•"- ·ob.°'\> ,·o; 0 

b.° 'I> · 0 

' ',o' 'I> . . 0 ' 0 p ' ' ,'.!::, 
' D p ' • ,'./::, ,o' 

'0 ' 0 ,2::::, [). 

• 0 • 

''.!::, • 0 

b,o 'I> 
• 0 0 

.. 
• 0 • 

. ·"' 
0 b .. I> . . . 

' D p ' ' 
,o. 

Approach Slab 

Min/Power Center 
where required 
(see Note 9) 

b. I> ,op 

.· t: 'op ',o', •,,'.b. 

',o ', 
0

, ,'.!::, •
0

o b. 

o, 

\) '0 p 

Grout and seal to 
prevent seepage 
after installation 
of conduit 

LIGHTING 

Nonme to/lie . :YI Junction Box 

.. 

Single hole strops with 
fasteners (see Note 8, Typ.J 

Junction Box 

. op .. 
,o. 

,o • 

A 

b. 

Conduit 020 VJ 

Channel (Typ.J 

Nonmeta!!ic 
Junction Box 

DETAILS FOR CONCRETE BOX GIRDER BRIDGE 

Bridge Deck Cl Bridge Deck 

Conduit U20VJ 

Nonmetallic 
Outlet Box 

SECTION A-A 

Drop-In Anchors with 
threaded rods (Typ.J 

'0 ' 0 ' 
• ,2::::, [).. 

b. \),op I> . 0 . . 
o, 

Single hole straps 
with fasteners 
(see Note 8, Typ.J 

Conduit (480VJ 
(field !ocate!--'!c-'!c+--~ 

74 11 rjJ Conduit 

Nonmetallic Outlet Box 

Conduit (J20VJ 
(field locate) 

~-+ll+--MiniPower Center 
where required 
(see Note 9) 

Mounting plate 

Channel 

Incandescent 
Light fixture 
(see Note 15) 

Conduit 020 VJ 

t 
Nonmetallic 
Outlet Box 

Transverse I 

Stiffener Plate 

c 
SECTION B-B 

LIGHTING DETAILS FOR STEEL BOX GIRDER BRIDGE 
(Cross Frame section shown, other Transverse Stiffener sections similar) 

Channel 

Incandescent 
Light fixture 
(see Note 15) 

Mini Power Center 
where required 
(see Note 9J---

Mounting plate 

Channel 

.op 

SECTION C-C 

• 0 

,'.!::, • 0 b.° ·v·.~ 
0 • I>. . 0 0 • 

• • o Expansion 
•

0 .r: ',o ', Fitting 
. "' .. ·, b. I> 

PVC Sleeve cost thru End .• 
0

• \) , ~ P., o, 

Diaphragm, (see Note 6) ,o, 

I 
Grout ofter installation 

',o ', 

I 

cast 

To Load ~- • PVC Conduit 
+----f----''-"-~----,~~~-"'----./'+---''--''-0~P~·~~~~---+ (480VJ 

Channel 
Girder End 
Diaphragm 

Front face of 
End Bent Backwoll 

CONCRETE BOX GIRDER BRIDGE SECTION THRU END BENTS 

CROSS Rff£R£NC£.-
1. For Box Girder Maintenance Lighting Notes see Sheet 1. 

Bridge Deck Bridge Deck 

', D ', 

Conduit (480VJ 

Channel 
Conduit (]20VJ 

To Load 

b . 
\) ' 0 p ' ' 

,o. 
' ' • ,2::::, ,o. 

o, 

b. I> 

• 0 b. 
.0 I> 
•• 0 

Approach Slab 

PVC Conduit 

rBOV! 

Conduit (J20VJ 
(field locate) 

1 '""°"'''' m '°" 
Grout and sea! to prevent 
seepage ofter instol!ation 

0 [> ' ' 
,o. 

·, ,t:,. • 0 

b.o 'I> 

PVC Sleeve cost 
thru Bockwall, 
(see Note 6J 

Cross Frame 

of conduit------

1 

Bearing Stiffener 

Girder End 
Diaphragm -'--·" 

Front face of End 
Bent Back wall 

••• 0 

' 0 [> "0" 
• ,t:,. . 0 

b,o •I> 
I> 

. 0 0 

' D [> ' ' 

• 0. 

0 • 

,2::,•o 

STEEL BOX GIRDER BRIDGE SECTION THRU END BENTS 
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I 

B 

I 

TYPE 1 

TYPE 10 

A µ 
I 

TYPE 17 

c 

No. of Laps = N 

TYPE 2 

TYPE 11 

B 

G 

If 
I 

TYPE 18 

TYPE 3 

TYPE 12 

TYPE 1g 

TYPE 4 TYPE 5 TYPE 6 TYPE 7 TYPE 8 TYPE g 

0 F;s <2 N Z:&_ (A 0 <2 N ~E~B-t-"-0-1-'-B i-----~c ---t-"8-1-"-:-t-'-B 1-----c'-----f-"B~o-t-'-B ~F~ 
I TYP~ 13

1 ~YPE814 I I TY:E 15
1 l__\~~/'l___.,._ ..... I"~~ I I 1)-

F n B c 

~1 
TYPE 20 

"' [\-----,..-~1---h· 
:r: I 11 

e---~J __ L---~'1HI -F-ll-~ 

TYPE 21 

TYPE 16 
/L~N~b: of Beoms or 

Walls = N 
Number of D's = N-1 
Number of B's = 2N-2 

~ Number of C's = N-2 
'~ 45"' Typical r&-

NOTE: Type 17 Bars used in Superstructures TYPE 22 TYPE 23 TYPE 24 

HOOK DETAILS 

I Detailing Dim j I Hook 
De tailing Dim. 

A or G 

j,LJD ' 

BAR 
SIZE 

180° 

D 

#3 2f/4 11 

#4 3" 

#6 4!/z" 

#7 5!/," 

#8 6" 

#9 9!/z" 

#10 1074" 

#11 12 11 

#14 18!/," 

#18 24 11 

STYLE 

180° HOOKS 
A OR G J 

5" 3" 
6" 4" 

7" 5" 

8" 6" 

10" 7" 

11" 8" 

1'-3" 1174" 

1'-5" 1'-1!/," 

1'-7" 1'-274" 

2'-3" 1'-974" 

3'-0" 2'-4!/z" 

1 

(\J/ 
,1__~-' 

goo HOOKS 
A OR G 

6" 
8" 

10" 

1'-0" 

1'-2 11 

1'-4" 

1 '-7" 

1'-10" 

2'-0" 

3'-5" 

3 n shall be tilted to obtain Minimum cover. C 

:~~'! ~r1 " o :.1 e 93 CTr:t1 "frrb :1 M3 .o J :1 {l 
B $L~~L_I~ DC~ W Style 6 = No Hook 

TYPE 33 "' 

A or G 
~ 

D 

TYPE 25 TYPE 26 

B :If 
w ~Threads 

TYPE 34 TYPE 35 

1:- 1" 1 ·"·c1" 1Y: 
\' Number of Beams or Walls ~ N 
\ Number of D's = N-1 
~----jNumber of B's = 2N-1 

Number of C's = N-1 
_!!_5"' T ypica/ 

TYPE 40 

TYPE 27 TYPE 28 TYPE 2g 

TYPE 36 TYPE 37 

TYPE 41 

TYPE 30 

0 
II 

B 

------

TYPE 38 

TYPE 31 

·a 
Outside C£r 

Diameter 
TYPE 3g 

TYPE 42 

TYPE 32 

C = Pitch 
B = Overall Height 
0 ~ Spirals shall be mode of ASTM A615 

Grode 60 billet steel using either plain or 
deformed bars ASTM A615 or Cold 
drown steel wire ASTM A82. 

N = Tota/number of closed turns at 
Top and Bottom of columns 

Splices may be accomplished by lapping 
1.5 turns. Cost of Channel Spacers and 
Splices shall be included in the Contract 

_Unit Price for Reinf. Steel (Substructure) 

TYPE 43 

l ~~-
goo 135° 
STIRRUPS !TIES SIMILAR! 

RECOMMENDED STIRRUP & TIE HOOK DIMENSIONS 

BAR 
SIZE D 

#3 1!/z" 
#4 2 11 

#5 2!/z" 

#6 4!/z" 
#7 5!/," 
#8 6" 

STYLE 

goo HOOKS 

A or G 

4" 

6" 

J'-0" 

11-2 11 

1'-4" 

4 

135° HOOKS 

A or G H * 
4" 

3" 

8" 

9" 

10!/z" 6" 

5 

STYLE 6 ~ NO HOOK 

:t Dimension is approximate. 
Hook Styles Detailed on this sheet are for 
Illustration Only. 

Actual Hook Style for any particular bar will be 
shown under A or G Heading on REINFORCING 
BAR LIST sheet(s) in Structures Plans. 

All Dimensions ore out-to-out. 

NOTE: For Bar Dimensions See REINFORCING BAR LIST Sheet(sJ in Structures Plans. 
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GENERAL NOTES: 

Work this Standard with Index Nos. 21610, 21620 and 21630. 

STRUCTURAL STEEL• 
Steel Plates and Ro/fed Sections shall be ASTM A 709 Grade 36. 
Pipe piles shall be ASTM A 252 Grade 2, Fy = 35 ks!. 

BOLTS, LAG SCREWS AND THREADED BOLT STOCK• 
Furnish high strength bofts in accordance with ASTM A325. Furnish Threaded 
Stock in accordance with ASTM A36. Furnish Lag Screws in accordance with ASTM A307. 
Furnish steel washers and nuts compatible with Bolts, Threaded Stock and Lag Screws. 

TIMBER AND LAGGING• 
Timber and Logging shall be No. 1 Southern Yellow Pine. 

BACKWALL BENT PILES• 
Timber Piles: 

JO' Minimum Embedment into compacted backfill or into soi/having a blow count greater than 6 (N)6). 
Ultimate Capacity greater than 18 tons. 
Splices are not allowed on any timber piles. 

H-Pi/es: 
12 1 Minimum Embedment into compacted backfill or into soi! having a 
blow count greater than 6 (N)6J. 
Ultimate Capacity greater than 18 tons. 

Shims admissible between backwol! pile and cap. 
Test piles are not required for backwa!lpi!es. 

EXPANSION BEARINGS• 
Inspect the PTFE (Teflon) fayer and stainless steel plate prior to installation. 
Do not use bearings that have a severely damaged or unbonded PTFE !ayer. 
Clean PTFE of al/grit and grime prior to installation. 
Clean Stainless stee!pfate of al/grit and grime prior to installation and finish to a smooth 
buffed surface. 

DISTRIBUTING BEAMS• 
Longitudinafstops restraining the distributing beams may be lengthened or shortened to 
center the distributing beam bearing on the cap beam. 
The longitudinal stops are to bear on the distributing beam end frame. 

EXPANSION JOINT SETTINGS• 
Install the expansion joint considering the total continuous bridge length, location of 
fixed bearings and ambient temperature at the time of installation, assume a 1" expansion 
joint opening at 70 degrees F. 

STORAGE FACILITY• 

SHIPPING 

Contact 
FDOT Statewide Aluminum Shop 
2590 Comp Rd. 
Oviedo, Ff. 
407-977-6520 

For shipping weights and dimensions of Temporary Bridge elements. 

WEIGHTS AND DIMENSIONS• 

Decking Sizes: 

Type Length Width Weight ((bs.J 
Curb 5' 6'-9" 800 
Curb 10' 6'-9" 1420 
Curb 15' 6'-9" 2200 
Curb 20' 6'-9" 2800 

Non Curb 5' 5'-3" 650 
Non Curb 10' 5'-3" 1000 
Non Curb 15' 5'-3" 1600 
Non Curb 20' 5'-3" 2JOO 

Shipping weights and dimensions of other bridge components can be 
referenced in "Acrow Pone/Bridging, Series 300, Technica!Hondbook 11 

INSTRUCTIONS TO DESIGNER: 

Establish temporary bridge length to accommodate project geometric needs, 
environmental permits, drainage requirements, etc., using the following span length 
and arrangement criteria. Details presented in this Standard are for a Double Single 
configuration and incorporating the Double Wide Light Transom as shown in the 
"Acrow Panel Bridging Technical Handbook" 

Variation in span lengths in increments of JO' 
30 1 minimum span length 
60' maximum span length 
For continuous spans the ratio of adjacent span lengths shall not exceed 6:10 to 
prevent the shorter span from lifting off its bearings under live load 
Limit continuous length of bridge to 360 1 

Specify Distributing beams for of/span lengths. Details presented assume use of 
continuous spans. 

Design the pile cap connection to pile assuming the truss reaction with a minimum of 3" 
eccentricity. Design of this connection detail is the responsibility of the Engineer of Record. 

Select the pile type considering the driving capacity requirements of the production piles 
on the permanent bridge, free standing height, water levels if present and soil conditions. 

Refer to "Acrow Pane! Bridging Series 300 Technical Handbook" for temporary bridge 
dimensions and capacities. 

These Standards are based on the FOOT current inventory of temporary bridge elements 
which ore manufactured in accordance with Acrow Series 300 Double Wide design. 

The Approach span and Ramp span are to be simple spans, each 5' -0" in length, to 
eliminate Live Load uplift at backwal!bent and grade beam support. 

Do not place the temporary bridge on a vertical curve. A constant grade is acceptable. 
Refer to "Acrow Pane! Bridging Technical Handbook" for maximum grade and elevation 
tolerance from constant grade (Bent to Bent and Cross-Slope) for finafcap elevations. 

The temporary bridge is to have a zero cross-slope. Provide asphalt buildup transitions 
to a zero cross slope outside the limits of the temporary bridge. 

Design the foundations according to current AASHTO LRFD Bridge Design 
Specifications. 

For Substructure Design use the following: 
Dead Load Factor = 1.25 
Live load Factor = 1.35 

SERVICE LEVEL LOADS• 
Calculate reactions using superstructure dead load unit weight = 1.26 Kip/Ft. 
Include a concentrated dead load = 250 Lbs. per truss plane at abutments. This 
load accounts for J end post and 1 bearing per truss plane. 

Calculate wind force on superstructure using basic wind force of 0.45 Kip/Ft. 
Ratio the above loading using wind pressures in Table 3.8.1.2.2-1 of AASHTO LRFD 
Bridge Design Specifications. 

Examp!e-
For wind skew of 30° 

W Loteraf = 0.45 (0.065/0.075) = 0.39 Kip/Ft. 
W Longitudinal= 0.45 (0.028/0.075) = 0.17 Kip/Ft. 

Plans for temporary bridge shall, as a minimum, cover the fol/a wing: 

1. Genera!Note Sheet. 
2. Simple span bearing details if noncontinuous spans ore selected. 
3. Grade change details at the extremities of the bridge. 
4. Pion and elevation sheets with span lengths, stationing, alignment, grade and boring locations. 
5. Foundation layout sheet including pile spacing & bent stationing. 
6. Pile data table showing pile type, size, cut off elevations, capacity & estimated lengths. 
7. Bent detail sheet. 
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Grade 

([__ Back wall Bent 

Edge of Berm 

0 0 

' ~6+ G 
\ ~ 

- ~ 
~ 

' ~ D 

2: 
CJ 

G " 
~ 

0 0 

0 0 

G 
Toe of Fil/Slope ~ 

~ 
AB3 Bracing Frame (Typ.) ~ 

G 
----- 0 0 

ABJ Truss Panels (Typ.) 

. 
J'-6" 

' j Shoulder Line (see Plans for width requirements, Typ.) 

I 

25'-6" 

TYPICAL PLAN VIEW OF DETOUR BRIDGE 

I 

/ 

Transom OW (Typ.) 

J'-6" 

<TIMBER PILE SHOWN, STEEL H PILES AND STEEL PIPE PILES SIMILARJ 
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End Span 30 1-0 11 Min. (30'-4]/2" to r[ Bearing); 60 1-0" Max. (60'-4]/2" to r£ Bearing) Intermediate Spans 30 1-0 11 Min.; 60 1-0 11 Max. 
~-------~-------~~-~~1~~-------~~-~--~-------~----~----~·.~-------

5' O" - 5' O" -
((£ Bearing to r£ Bearing) 

Approach Span Ramp Span I 
2'-6" I 21-511 

. 

I L[ 
~ 

Bearing 

[ Bearing-
~ '-----Begin or End Detour Bridge I 

I I 
/AB3 Bracing Frame (Typ.J\ \ABJ Truss Panels (Ty~.) 

. 

AB5 or AB6 I . . 
End Post (Typ.J~ 

~ 
0 0 0 

'>: 
oocht Asphalt [,Steel Grid Deck & Curb 

me~ I 

Appr 
Pave 

I v . 

I " / ' / c -/" 

' / " / ' / " / ~-

G 

'.. II 
. 

-

I 
. 

l-1--- ;f'"'i,-----

y-~ kt 
'""'"'" i ~ 

I~ 4 11 x 10 11 Lagging 

I i I i with Filter Fabric 

I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

I 
I 

[ Backwal/Bent~ : 

I , J 

I 

1 I 
. 

I I 
I . 

I 
I I 

I 
I 

I 
I I 

I 
I 
I 
I 

I I 
I 
I I I 

I ' l r I 
~ ~ 

I l r ,, 
"' /. ,, / ·' /,/ 

~ J ~ J ~ J ~ ~ ~ 

' '"' • 7/ I "f/ " .. ~, 
"f/ '-"'i:11"Y/ ''""" 117/ 

0 ". . " 0 . " 
il \__ JJ ,iJ :: 

.y,j. ~ 
I 11 I . , - , -1..!...l:J. 

AB13 Swaybrace 
Standard (Typ.J AB306 Transom DW (Typ.! I 

5'-0 Berm (Min.J 

I 
AB22 Distnbuting Beam with 

" AB23 Distributing Beam End Frames 

1!/z(Max.! 

:::::1 1 

/Existing Ground Line 

End Bent 

ELEVATION VIEW 
(TIMBER PILES SHOWN, STEEL H PILES AND STEEL PIPE PILES SIMILAR) 

/. 

f 

' 

,, 
~ 

~ 
I 

I 

I 

~1~ 

. 

I 
. 

I 

I 
. 

I 
I I 
' I Irr-[ 

I , J 
=t-

l r ~ 

/,/ 

~ ~ 
'-"'i:11"Y/ -~. ,-y/ 

I 11 I 

IP \_HJ. -1..!...l:J. 

AB505C 
(Typ. bo 

AB7 Bearing (Expansion 
Bearing Shown Fixed 
Bearing Similar) (Typ.J 

Typical Intermediate Bent 
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28 1-6 11 

12 1-9 11 

I 
24'-0" Clear Roadway 

12 1-0 11 

r[_ Trusses & 
1j__ Bearings-~-,----

AB2 Raker Bar 1j__ De tour Bridge ---I 

12 1-9 11 

12'-0 11 

AB3 Bracing Frame (Typ.J-c--h-

Steel Grid Deck & Curb 

11-6 11 

1j__ Trusses & 
1j__ Bearings 

AB51 Pane! Pins 
(Top & Bottom Typ.J 

AB7 Bearing 
(Expansion Bearing 
shown, Fixed Bearing 
similar, Typ.J AB306 Transom DW <Typ.J 

AB13 Swaybrace Standard (Typ.J f"f---="'"-.i;!_ AB505C Distnbuting 

AB22 Distributing Beams with AB23 
Distributing Beam End Frame <Typ.J 

• 

Timber Bent shown for illustration purposes, 
See Plans for actual Bent Designs, including 
Pile sizes and spacing, bent cap and bracing 
requirements. 

TYPICAL SECTION THRU DETOUR BRIDGE AT INTERIOR BENTS <TYPICAL SECTION AT END BENTS SIMILAR WITHOUT DISTRIBUTING BEAMS) 
(TIMBER PILE SHOWN, STEEL H PILES AND STEEL PIPE PILE SIMILAR) 
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Ya" 0 Holes (Typ.!-+-~-

I 

--©---· 
([__ Truss Panets-1---r-----: 

AB7 Bearing 

~ ~J74_,_"-i-~2_Y,_z'_'__,_~L-"Y,_2_"--1~174_4_"~ 

AB7 Bearing .. 

I I 

AB7 Bearing 

PLAN VIEW 

I 
I 
\ 

I I 

8!/," 

VIEW A-A 

10" 

I 
/ 

VIEW 8-8 

I I 0 

~[ 

DETAILS FOR FOOT SUPPLIED FIXED BEARINGS 

J'-0" 

6" I 6" 

I 

4%" ' 

I 

' 

I 

I 

' 
' 

I 

~--------T--------~ 

: ,o--------©-------e : 
I - ! I ! .--- I 

-1 : I : I-
I ! ! I 

L 
I: : I 

iYJ I - : I : I- I 
I ' I 
I ' I 

- - - -- Tl i-- - - - + -- -_J_ - _L 
I : I 

: ~·~~~~~~~~~ : 

:- i I i, I- :, 

I l,---Tef!on I _ 

~I_, ·,~I 
I ' o : o---------©--------o : 14" x 7'4 11 x 6 _________ _j_ ________ _J 

~~~(-Guide Bors ILTy-p-.J-t-~"-----+-------+-__J 

C) 
- - -r--~ 

0 0 ![_ Bearing~ 

- -

0 

I 

I \IE A36 
I ' '" ' 

/ I 

/ 
Stainless Steel Plate+-~ 

I 

[ 
I 

Truss Panels 

AB7 B earing_ 

Stainless Stee !Plate\ 

I 11 I 

I I I 
I I 

Bearing P late 1 " 

AB7 Bearing 

74"x74"x6" 
(Guide Bars Typ.J 

I 

,_/ 

41/4" 41/4" 
' 

8!/," 

PLAN VIEW 

I I I I 

\ 
\_Teflon (Bonded 

to A36 ft! 

VIEW A-A 

I 
I 
\ 

I 
I 

I 
' ' 

/ 

174" 0 
..!.! 

x 14 11 x 6 11 

de Bars Typ.J 
74'' r 4 
(Gui 

I II I ' 
I I I I 

I I 

\IE A36 

+1 

I I I I 

Bearing Plate Yz" ff!_ 

VIEW 8-8 

=DETAILS FOR FOOT SUPPLIED EXPANSION BEARINGS= 
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[ Distributing 

~"Mox. (see Note! 

Beam, [ Bearing~ r--- [ Truss Pins 

-- -- --- -- -- -- --- -- -- -- -- --- -- -- -- -- 1-'-_-_-_-_- - -- --- -- -- -- --- -- -- -- -- --- J ,{' ""'1 ±,' •• 

~-- -_-_-_-_-_-L_I= ----~-------------------------7' : I : 

-----: :- ,'' ,/ 

: : , ,,,,/ I 

• • / / I 

'~ ~' / , I 

·- - . -------·-··: ~·-::::::J ---••••••••••••••••••••••••1 ,F 
·-· __ ,_-_-_-_-_• ___ ,_-_-_-_-_,_',.· I ... 

' ·. 
'-======~~ 

',,',,' 

-- - - - - - -- -- -- - - - -- -- -- - -'-, 

Detour Bridge Superstructure (Truss and 
Transom members shown dotted) 

'' '' '' '' '' '' 
'' r~-Ll 

LiT" 
-L~ L~ 

______ L ___ ~ r __ J ________ ,-' 

I\ 

!=======~~ 
I - ~ 

- -- -- -- - - - -- -- -- - - - - - -- -- - - - - - -- -- -, 
~-- -_-_-_-_-_-L_i:. 

'' '' '' '' '' '' 
'' r~-Ll 

Lr~" 
- - - - -- -- -- - - - - - -- -- - - - - - -- ~ -L~ L~ --------------7" 

_______ L_ __ i i __ J _________ ,,' 

'I 
''_'-'_.L_-_-_-_-_-_-_-_-_-_-_-_2 __ -'~'.::' ,-L -::_L _____________ ::_::_2, J 

. . .-.· .. / , . 1 · 

i '',,,~',, 

--- -- ------- -- --- ---•-- -- ----- -- -- ------- -- ------- -- -- ----- -- -- -·.• -- --- -· --· --- ------- -- ------- -- -- ----- -- -- -----__ j_ _ -·:r"c, -, ------- --------- -- ------- -- --------- ---. -·. __ -- --" 
','~r~J_i ~ 

•••. _.· ------ -- ------- -- --------- --------- -- . --, --- --------- --------- -- --------- -----··--·~-~- ---- __ / . > . 
F-=-=-=-=-=-=-=-=-=-=-=-=-=hi======================r====-r==========iir==i===================================i-rl=--~-==A 1-------------------

~ 
en .s 
li 

+1 ill 

AB505C Distnbuting Beam Stop 
(Typ. both ends) AB584 Cord Bolts 

co 
"' c ~I . S2 
~ (/) ~ Q 

AB23 Distributing Beam 

~=============================== §==== ~===========r='l'==r==================~================================~ 
~ G' 

End Frame (Typ. both ends) 

AB22 Distributing Beam 

Note: 

Bottom of Bearing, Top of 
Bent Cap or Shim Plate 

Bent Cap & Bearing Plate shown dashed------.J, 

-_co.-_co.co.-_co.-_..,1 

8'-4" 

[ Intermediate Bent (see Note) 

ELEVATION VIEW OF DISTRIBUTING BEAM 
<FIXED BEARING SHOWN, EXPANSION BEARING SIMILAR) 

<Timber Intermediate Bent shown, Steel H Pile and 
Steel Pipe Pile Intermediate Bents similar) 

Truss Retainer Plates 

--------1 -------

! 

1 . 
Lateral Alignment 

AB505C Distributing Beam Stop 

[ Bearing may be shifted from [ Truss Pins 
as shown, [ Intermediate Bent may be shifted 
from [ Bearing an additional 3 11 to allow for 
pile placement tolerances. 

Bracing Bolts 

AB23 Distributing 
Beam End Frame----t--< 

Dowels (Typ.) 

2" 
---c A~:2 Distributing Beam 

shown dashed 

1 1-6 11 (rf_ to [ Trusses) 

[ Bearing & 
[ Distributing Beam___.' 9" 

1----------i-~-----__, 

~[ 
9" ' [ 

AB505C Distributing 
Beam Stop (Typ.J 

Truss Retainer Plates 
(location, number and 

[ End I 

Frame-, 

'P 

6!/z" 

I 

type vary) ----~tt===:::,,.ij-=c=-=ci::-=--::::-=-=c=-:=:l:::c-=c::-=c=-=c:~-=c~llc=-=-c:dl 
--11---,------------T---l I --

Bracing Bolts 

AB23 Distributing 
Beam End Frame 

11 I ' I 110 
_j0--~11 I I II 

---~------------+---

II II 

~~ 'P 0 
__ JL __ __ _JL __ 

J'-0" 

2'-0" 

END VIEW A-A 

Bearing & 
Distributing Beam 

"71 
Lateral Alignment 
Dowels (Typ.J 

c 
~ ill 

E E ~ D 

1~ 
a 
ill 

co 
-~ Q c 
c:i Gj " I ~ 
+1 ~ ~ 

E of' 
C) D ~ 
I " .~ 
~ co 

C) 

AB22 Distributing 
Beam & Bearing 
Block IT yp. ! 

VIEW B-B 
DISTRIBUTING BEAM END FRAME DETAIL 
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28'-0 11 

14'-0" 14'-0" 

12'-0" I 16'-0" Rear Grade Beam Lengths 

L3x2xf/2 x ' 10" (Typ.J 7 Grode Beam Straps <Typ.~ 
i-TL's 5 x 5 x Y2 x J2 1-3 11 / Deck Hold Down Tabs (Typ.J 

I / 
-

' ' 'I . . . 
·~ 

. . . ~•, . . ' i . . . \_, i ... ~ • I I' ' if: I I ' ' . . ' ' I I 
I I -L JL I I L J I I ~ I I :1- I I L -~ I I ::::-ii- r -L 

\ I I j 1 
I I I I I I I I I I I 

111 

I I 0 
I I . . I I . . . I I . I I 1 1 I I •I I I . . . 

II °" ~ 1 I I ~ 

' I J0 11 x J0 11 (Nomina!J 
I I 

2 ~ f/2" x J'-7 11 x J2 1-9 11 Cap ![_/ l})," !jJ Holes ! 

I 

[ Detour Bridge ~ 1 

,I 
Grade Beam Timbers 

I ~10" 
<Typ.J 

~Of/2 JOY:, 9 sp. @ 1'-3" ~ 11'-3" 9 sp. @ J'-3" ~ 11'-3" Spacing 1[6 
11 r/J Holes for f/2 11 r/J Lag Screws 

I 
' 

' 
I 

I I 
12 1-9 11 

I 12 1-9 11 Cap Plate Lengths 
I 

1'-3" 25 1-6 11 I 1'-3" 

16'-0" 
I 

J2'-0 11 Front Grade Beam Lengths 

PLAN VIEW 

J?' 311 J?' 3" L Lengths L 
-

L 
-

' 

J'-611 J '-JJ II J '-JJ II 2'-9 11 3'-J 11 J'-1 11 
I 1 1-1 11 3 1-1 11 2'-9 11 1 '-11 11 1 '-11 11 1 1-6 11 Spacing Deck Hold Down Tabs 

eek Hold Down Tabs: (Typ.J} r7 ATLS ~5 x 5 x Y2 x 12'~3" 
~) VL3 x 2 x Y2 x 10" <Typ. 

D 

-----
~ D D D I D D D D D 

See Detail 11B 

/ 

~ I: I 
I I: I :i I: •I . . 

• 1 
I . 

' 
. 

I [.,!. I '-- 10" x 10" (Nominal) 
Grade Beam Straps <Typ.J ' Grade Beam Timbers 

1'-0 11 5 1-0 11 
I 5'-0 11 2 1-0 11 1 1-0 11 

I J'-0 11 2'-0 11 5 1-0 11 5 1-0 11 1'-0 11 Strap Spacing 

4" 1Y}6 11 r/J Hole i----~ 

(Centered!~~ 

Y2" e---L.:__J _j 

* See General Notes for setting 
widths other than 70 ° F. 

ELEVATION VIEW ANCHOR PLATE DETAIL 

x Y2 
ct 1" IJJ 70° F 

Ya Yz" x lf/2" x 4 11 Deck Hold Down Tabs 

Yz" x J 1-7 11 x 12'-9 11 Cop ft. 
_______ ] 

I 

- - - - - - - - - - - - - - - -/-SteelGnd Deck Unit 
1 

, 3f/2 ~ ~ ~ (shown dashed) 

_____ 1 ~ : 

~:::::::::;2J<~R~~~~~k=d- ---, 

10 11 x J0 11 (Nominal) 
Grode Beam Timbers --~ 

1,1 
~ :1c..

1 
~-'-f/2 11 

rJJ x 5
11 

Lag Screws (Typ.J 

r---\ / __ _ 
---_j---

SECTION A-A 

%11 rfJ x 6" Log Screws (Typ.J 

"""-__ f/s 11 x 4 11 x 2 1-10 11 ±Strap If., field 
bend to shape (center 1YJ6 " {jJ 
holes for Log Screws in strap) 

c-_-_-_-""11 

II 

L 5 x 5 x Y2 x 12'-3" :
1

usteelGrid Deck Unit 
L 3 x 2 x yz x 10 11 : : (shown dashed) 

(placed against Grid Deck) c ~ _ __::-"u_ _ _ _ _ _--' 
I 

Typ. both 
ends L »i 

_C"\j ~-~-==-~-- ---~ -, 
f----~----------__, 

10 11 x 10 11 (Nominal) 
Grade Beam Timbers 

Yz 11 Anchor Plate 
(see Detail) 

% 11 {jJ Threaded Bar placed 
@ Strap locations, 
Torque to 25 lbs.-ft. 

OPTIONAL THROUGH BOLT DETAIL 
<MAY BE USED IN LIEU OF STRAPSJ 

DETAIL "B" 

GRADE BEAM DETAILS=========== 
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%11 x 6 11 Lag 
Screws <Typ.J 

8" 

4/a II 

2'-10 11 

1'-6" 8" 

Typ. 
3 4/a II 

I~----[ Truss Panels----1 

AB7 Bearing shown dashed 

1/4 11 x f/:: 11 Fixed Bearing Keeper Bar (Typ.J 
(to bear on face of Bf/:: 11 x 10 11 Bearing Plate) 

PLAN VIEW 

1/4 11 Min. x 11 11 x 2'-5 11 Shim 
Plate when required 

!/," Saddle 
Plate 

6 
Shim lf.'s 

6 

"2 
] 

~ 
c:~ 8 

.2 ·c:: 
a ~ .Q 

0 ~ J: 
0 .s Q) 

" Cl c 
~ 

Q '2 0 

2cl 0 " (.) .Q 

g0 
·~ ·~ 
0 c 
< 

:)! 

" "" 
I[_ Bearing (shift as 
required within 
tolerance) 

Typ, both 
>--~~-j 

legs 1/4 3 
1Y]6

11 r/J Holes for %11 x 6 11 

Log Screws (Typ.) 
1/4' x f/:: 11 Fixed Bearing Keeper Bar <Typ.J 

' ' ' 

--~--- --4- ~ --4--
>----+---+----+--------+---+----+--~"""' 

4" 4" 4" 10" 4" 4" 

2 1-10 11 

ELEVATION VIEW OF SADDLE PLATE 

" 
w ~ 

9'4" 

FIXED BEARING 
KEEPER BAR DETAIL 

4" 

=ii_ 
I 

!/," If. Saddle Plate 

1'-11/4 11 (Based on 12 11 

Nominal Cap Dimension, 
field verify & odjustJ 

END VIEW 

==FIXED BEARING DETAILS== 

1£ 

" .s 
E 
0 
< 

"" ~ 

Bent Cap 

"l ! 
~ 

%11 x 6 11 Log 
Screws (Typ.J 

8" 

2'-10" 

1'-6" 8" 1/4 11 Min. x 12 11 x 2 1-Bf/2 11 Shim 
Plate when required 

3 
Typ. 

6%" 

~ - _,_ -- -::r:::::: -::- -i 
I -- (:1 (.J,' ("I I I 

, , -,: : : I : : :,-, , a 

-- -J, :L~ t--- }, •,••,•-•,~t 
I II I I q : :: : : j : : :: : ' I_~: ~ ~ I I 

1
1- 1 1-j , , . , u: I 

'·-' '·-' I 

'--=--- L 

~![_ Truss Panels----------1 

Expansion Bearing Assembly shown dashed 

1/4 11 x f/:: 11 Expansion Bearing Keeper Bar <Typ.J 
(to bear on face of 1 1-0 11 x 11-2 11 Bearing Plate) 

PLAN VIEW 

1/4 11 Saddle 
Plate 

Typ. both 

6 

6 

,·~ 

~ o~ ·- ~ 
~.o 

a a -D' 
0 

" 0 
0 § 
" Cl aj 
~ 

§-:2 0 

2cl (.) c 
~ " 0 ' .s 0 

~~ 
<~ 

r[_ Bearing (shift as 
required within 
tolerance) 

>--~~-i 
legs 1/4 11 3 

1Y]6 
11 (jJ Holes for % 11 x 6 11 

Lag Screws (Typ.) 
~-.,-1/4 11 x f/:: 11 Expansion Bearing Keeper Bar (Typ.J 

4" 4" 

I 
!/," If. Saddle Plate 

4" 4" 10" 4" 4" 

2'-10 11 

ELEVATION VIEW OF SADDLE PLATE 

w '"" 

~ 
1 '-1!/," 

EXPANSION BEARING 
KEEPER BAR DETAIL 

EXPANSION BEARING DETAILS 

2008 FOOT Design Standards 

TEMPORARY DETOUR BRIDGE DETAILS 
TIMBER PILE FOUNDATIONS 

1'-11/4 11 (Based on 12 11 

Nominal Cap Dimension, 
field verify before fabrication) 

END VIEW 
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6" 

38'-4" 

19 1-2 11 19 1-2 11 

11 1-2 11 16 lO' 11'-2 11 Cap Butt Splice Spacing 

I 4" x 10" Timber Lagging 
~!/J Timber Piles (Typ.) L[ De tour Bridge & [ Bent Filter Fabric \ 

'' v<,,'<V\'<V\ '<A ' '~/::(:'{'{ "" ~. 

I I' '~ 
I, ' 1-

~ 

I 12 11 
x 12" ) 

Timber Cop 

I 

I 

I 

I 

' 

I 
I 

I "' '< I 

lf -n:'T'7 n -n I n "' ' 'I - -
l-_,~"C l i 1Iil ~--~:=:: A"" /1 u u L ll_ 

I - I I l; Bent & 

J['<, :,._~ _c,_~ 

I I I 
x f/2 Ix J'-0"1 (Typ )_l) 11 I 

' 
Ii_ Piles 

Deck Hold Down 
Strops (Typ.) I 

1'-J"_ 

~ 
¥ L3x2 

I 

I 1'-11" I 1'-11" 2'-9 11 3'-1" 3'-1" 2'-9" I 1'-11 11 I 11-ll" Spacing Deck Hold Down Straps' 

2)-6" I 

I 

* Center L 3 
' 

' 

I 
f/2" Top Cop 

Yz 11 x 11-2 11 x 12'-9" Top Cap if_ I ]/2" x 1'-2 11 x 12 1-9 11 Top Cap if_ 

X 2 on 
if'_-

' I %11 x 1'-2" x 14 1-0 11 Bottom Cop if_ 
I 

Yz" x 1'-2 11 x 14 1-0 11 Bottom Cop if_ 

' 

I 7 sp. eJ 5'-4 11 = 37'-4 11 (Pile Spacing) 6" 

PLAN VIEW 

Strap Spacing = 5 sp. @ 5'-4 11 ± (Center Strap on Ii_ Pile) 

(Field verify pile locations and adjust strops before welding to Bottom Cap !f_) 

K_Deck Hold Down Strop (Typ.! 

\~ nL3x2x)/z xl~-O"(Typ.J~ 
: (f/2 Bottom Cop if_ 

12" x 12 11 Timber Cop 

12 11 lfJ Timber Piles 

ELEVATION VIEW 

BACKWALL BENT DETAILS====== 

2008 FOOT Design Standards 
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3 x 2 x Yz x 1'-0" L 
<place against grid deck) 

Typ. both 
ends L 1/4 

c-_-_-_--.:ii 
II 
II 

I [7 Steel Grid Deck Unit 
: : (shown dashed) 

c_:::-____:::-____::--'__u_ __ ------' 

~ Steel Grid Deck Units 
I B (shown dashed) 1/4 

,- ----------b----------- .I 
I II I 

Deck Hold Down Strap Assembly 1
11
1 

1 -------~~------- -----
11 I, 

~ 

,-- - 1..:- - - -
I ~ 

-f/2 11 x 1'-2" x 12'-9" Top Cap If_---

' 

Yz 11 x 1'-2 11 x 14'-0 11 Bottom 

Typ. 

Typ. 

Yz" Strap If' tTyp.J 

74 11 (fJ Bolt, Nut & Washers 
(Cap Butt Splice If_ Typ.J Yz" Strap If' (Typ.J 

I I 
I I 
v 

12 11 x 12" Timber Cop 

~----''°+ Yz 11 (/J x 6 11 Lag Screw <Typ.J 

12" !J! Timber Pile 

Yi" Cop Butt Splice If' !Typ.! 

12" x 12 11 Timber Cop 

-----_,I 
- - - -- I 

-----I 
xi 

74 11 (/J x 2'-0" Dome Head Spike I 
(Drive Spike flush with top of cop) --i--------i' 

12 11 !J! Timber Pile 
I 
v 

A!!o w 1/4 11 gap for 

Cop Butt Splice If_ 

l.-=-=== 

Yz" 0 x 6" Log Screw !Typ.! 

3" 

Yz e-

°' I 
;.., 

!Typ.!-

~ --- --

' 

- - - - - ~~ 

--- - - ~ &-
I 

' 

iv, ,Ii;,.; 
2 ' 2 

STRAP PLATE DETAIL 

SECTION A-A 
1'-4" 

VIEW B-B 
<SHOWING END OF CAP PLA TESJ 

6" 

~I P _____ J~l~~I 
---

+----~- --&-
I 

PLAN VIEW 

Typ. ,___ ___ _ 

Yi 

-4--- L---
1 I 

-tjj--- +----- ,..--i-~ 1H6 11 !J! Holes (Typ.J 

Yi' If' 

ELEVATION VIEW 
!------- [ Cop Butt Splice 

HOLD DOWN STRAP ASSEMBLY DETAIL CAP BUTT SPLICE PLATE DETAIL 

==============BACK WALL BENT DETAILS============== 
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HP 14 
<Bent CopJ 

-HP 14 

1'-6" 

Typ. 
3 

---- -----

L __ 

~[Truss Panels---"1 

AB 7 Bearing shown dashed 

1;4 11 x Yz" Fixed Bearing Keeper Bar (Typ.J 
(to bear on face of Bf/2 11 x 10" Bearing Plate) 

PARTIAL PLAN VIEW 

(Bent Cap) 
/ ~ ~xYz Fixed Bearing Keeper B 

-
' 

PARTIAL ELEVATION VIEW 

FIXED BEARING 
KEEPER BAR DETAIL 

' 

Y/ 11 Min. x 11 11 x 2'-5 11 Shim 
Plate when required 

~ 
" 

~ 
" 

r[_ Bearing (shift as 
required within 
tolerance) 

~ 
'" I 
~ 

Typ. both 
:--~~---j 

legs 1;4 

or (Typ.J 

HP 14 
(Bent Cap) 

END VIEW 

==FIXED BEARING DETAILS== 

HP 14 
<Bent CapJ 

-HP 14 

1'-6" 

3 

' 

Typ. 

6%" 

' ------------ ------ -----

[ Truss Pane!s---"1 

Expansion Bearing Assembly shown dashed 

1;4" x Yz 11 Expansion Bearing Keeper Bar (Typ.J 
(to bear on face of 1'-0 11 x J'-2" Bearing Plate) 

PARTIAL PLAN VIEW 

1;4" Min. x 1'-2Yz" x 2'-Bf;2" 
Shim Plate when required 

Yi 6 
~--+--+---< Shim re_ 

Yi 6 

![_ Bearing (shift as 
required within 
tolerance) 

Typ. both 
;--~~,__, 

legs 1;4 3 

r Bar (Typ.J ;/," x Yz" Expansion Bearing Keepe 
(Bent Cap) 

/ 

' 

::;'.:: 

' 

PARTIAL ELEVATION VIEW 

w J 

~ 
1'-1;/q" 

EXPANSION BEARING 
KEEPER BAR DETAIL 

EXPANSION BEARING DETAILS 

2008 FOOT Design Standards 
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38'-3" 

19'-1!/z" 19'-JYz" 

J'-11" J'-11" 2'-9" 3'-1" I 3'-1" 
' 

2'-9" ' J'-11" J'-11" Spacing Deck Hold Down Strops 

Deck Hold Down Straps (Typ.) -
I\ 1 '-1" )'17 I I 

4 11 x 10 11 Timber Loggin~ 
I.._ ~ If De tour Bridge & If Bent 

,,«; ~~v" ' 
I J,·v>,v: ~y 

Filter Fabric~ 
I 

' 
I 

Ff~~~~~~~~~~~~~ i~~ ~~-:: ~~~~~~~~~~~~~~~ ~~J~~~~~~~~~~~~~1~~~~~~~~~~~~~ ~ ' - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~1~ 
J~ L ~ L -

I r:;,p I * L3 x 2 x Yz x 1 -0 tTyp !_j ' 
HP 14 xv 

I 
14 x 73 Steel Piles tTyp ! 

I 

Steel Cap 
I 

24-6 11 
' 

' I 

I 
112" x 1'-2 11 x 12 1-9 11 Top Cap If' I Yz" x 1'-2" x 12'-9 11 Top Cap If' ' 

I 
7!/z" I 6 sp.@ 6 1-2 11 

~ 37'-0" (Pile Spacing) 
' 

' ' 

PLAN VIEW 
f/2" Stiffener ff!_'s 

-c;B~-:& If Pi /es 

* 

7!/z" Pile 

Center 
Top If' 

Spacing 

L 3 x 2 x 1'-0" on 
!Typ.J 

(Centered at each 2 ""f/2 11 x 1'-2" x 12'-9" /Deck Hofd Down Strops (Typ.J ~ L 3 x 2 x Y2 x 1'-0~HP 14 x 73 Steel Cap 
pile location)) ~op Cap" re_ ~ n / " " " n I A" (Typ.J / 

r_l,r_ --. -__ -__ -_-__ -__ -_-__ -__ -_-_ --~""f;F""~"i!;.,. __ " __ "_" __ " __ !.._:-__ :-__ :-_:-__ :-_!._':_1!' 1 _~_ ;~ __ "' __ ~_.!! __ ~ __ ~_~_ -~--~-~,.~--~-~-.!!.-_~ __ ~_,_ ~--~-~-_u. __ ~_~~~-~-_~_.!! __ ~ __ ~_~_ -~-.~:_,+r.~,-.!!.-~-~-_~_~ __ ~ __ .!!._~ __ ~ __ ~ __ ~_~ __ .!!._~~-_~_f_-__ -_-__ -__ -__ -_-__ -__ -_-__ -_-_-__ -__ -_-__ ~_ -!:._-.-lf"l._ Yz " Stiff en er If' 's-=-1 

A"""'i"il 

!£ Cap If' & Steel Cap -------I 

la Steel Grid Deck Units I 

B ' I/ 
(shown._d~s!7~d~~ _ _ _ _ ~~ 

Hofd Down Strap :- _______ -1-1- _______ -: 
Assembly --' --' 

!Typ.J 

Yz" Cop If' --, 

--J:!--~~-Yz" x 6!/z" x 1'-0%" Stiffener lf''s 
(Tight fit, cope inside corners) 

12 
HP 14 x 73 Stee!Cap 

12 

(Typ.J J{6 Yz" x 1'-8" x 1'-8" 
Pile Cop If' 
HP 14 x 73 Steef Pifes 

ELEVATION VIEW 

L 3 x 2 x 12 x 1'-0" 
(place against grid deck) 

Typ. both 
ends L 

HP 14 x 73 Steel Cap 

' 

'--- __:::-- -.;rl ,
7

stee1Grid Deck Unit 
11 (shown dashed) 

c ~ ~:- _ _ _ _H~fd Down Strap Assembly 
I 

12" Stiffener if_ 

l 

I 
Ii_ Pile Cap if_ & Ii_ Steef Pile -l-----:

11
1 Yz" x 1'-8" x 1'-8" 

Pile Cop If' 

Yz" x J'-8" x 1'-8" 
Pile Cap If' 

Top of Berm or 
Existing Ground 

II 
II 
II 
II 

!Typ.!--i1 I 

.JL+-1-

END VIEW 

y; 2 

I I rYz If' 

IP 
PLAN VIEW 

Typ. \-----~ 
~ 

ELEVATION VIEW 

Filter Fabric 

If Pile Cop If' 
& Steel Pile HP 14 x 73 Steel Piles 1,1 HOLD DOWN STRAP ASSEMBLY DETAIL 

SECTION A-A 
(LAGGING NOT SHOWN FOR CLARITYJ VIEW B-8 BACKWALL BENT DETAILS====== 
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i} 
u 

" "" Q 

" .Q 
Q 

a 
I 

Ci 

a 
I 

"' 

a 
·' 
" 

I 
I 
I 
I 
I 
I_...--..._ 

11 
11 

- ___ _JI 

I 
I 

PARTIAL VIEW A-A 

Yz 11 if_ (Steel Pile Cap Plate) 

4" x 1'-10" x 7{," If 
(Stiffener Plate) -----

•-;r---2 ,.., 4" x 1014 11 x 7f6" if_ 
(Stiffener Plates) 

[ 17{," m x 314" r- Slotted Hole in 
'...11 HP 12 x 24 Strut 

411 
Beam (Typ. each end) 

11 
HP 12 x 74 
(Strut Beam) 

3'-4" 

1 /4" 
~~"~41--7-< Stiffeners 

W' Typ. 

I c-----1'_-8_"_11_"_-i---11-" __ 1'_-8_"_1£_S_te-e/_,t '"' '":'..,, 

f/2" ff!_ (Steel Pile Cop Plate) 
' 

'~-----tit[_ 24 11 (jJ Pipe Pile & Stiffeners 
I 

~---t-----j--~v?""'~-:::-_-___ -::. r=·-::.-::. c:.-:::. ~' 
//~ 1,1 "\'\ 

" I 
:.., I ~I \ 

I I \ 

I I 1,1 \ \ 
,, 900 II 11 

~-~l~~~ ---~-JL __ 
II - -----~:-- ----- l/ 
\\ 1,1 1 / 

\\ 11 11 
: I 

~G- l --o'.Ct-lf/2 11 (jJ Heavy Hex Bolt, 
Nut and Washers 

"" ·' 

\\ Ill It 

\\ 11 // 

\. \. 1'1 // 
,, iii 

1" Strut Connector 
Plate (see Detai!J 

Ii_ Steel Pile Cap Assembly, 
I[_ 24 11 (/J Steel Pipe Pile ---+fjf>------~ 

>---- 2'-2 11 lfJ x f/2 11 x 5'-0" 
Steel Pile Cap-------< 

LI..f+------+------+JlJ 

24" (jJ Steel Pipe Pile (see Plans 
for Pipe wall thickness) 

I 
I 
I 

~---t-----c-~''""'~- " -'./ 
....... ':...-:._-:... - ' -: _:-__:::;; ...... 

4" x 1'-10" x %6" If. 
(Stiffener Plate) ---

4" x JOY,," x %6" If. 
(Stiffener Plates) 

{2 2'-2 11 rjJ x f/2 11 x 5 1-0 11 

Steel Pile Cap 

PLAN VIEW STEEL PILE CAP ASSEMBLY 
(Bearing Plates and Bearing Keeper Bars not show for clarity) 

1 11 Pile Tip Stiffener 
Plates <Tight fit) 

J'-3" 

~-cl-i--1 11 Pile Tip Sea! Plate 
r---------·---- ---~ /Tight fit! _::_:_::_:_..::.~--fl~-c 

~---j:- -------iii- ------i 
STRUT CONNECTOR PLATE DETAIL 

I 1, 
I 111 
I I I 
I 1,1 
I I I 

J 11 Pile Tip Stiffener 
Plates (Tight fitJ 

VIEW B-B 

y,, 

Y4 
Typ. 

.cl Typ. 

Y4 
VIEW C-C 

PILE TIP DETAIL 
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([__ Bearing (shift as 
required within 
tolerance) 

3'-4" 

1'-6" 

f/4 11 x Yz" Fixed Bearing Keeper Bar (Typ.J 
(to bear on face of Bj/2 11 x 10 11 Bearing Plate) Yz" Steel Pipe Pile Cap Plate 

PARTIAL PLAN VIEW 

Y4 11 x Yz" Fixed Bearing Keeper Bar (Typ.J 

11 
11 

I I 

---~l-----------~ 

PARTIAL ELEVATION VIEW 

Yz" Steel Pipe Pile Cop Plate 

2'-2 11 (j) x f/2 11 x 5'-0 11 

Steel Pile Cop 

24 11 
(/) Steel Pipe Pile 

;/.;" x 3/2 11 Fixed Bearing Keeper Bar (Typ.J Yz 11 Steel Pipe Pile Cap Plate 

Stiffener Plates 

Note: 
Use Shim Plates as required to provide 
equal bearing seat elevations across the 
bent. Vary thickness of Shim Plate across 
the pile cop plate to provide a /eve! bearing 
area in the transverse direction. 

1/i 

111 
11 
'I I 

---~~-----------~ 

END VIEW 

\ 
914" 

FIXED BEARING 
KEEPER BAR DETAIL 

2'-2 11 (/J x f/2 11 x 5 1-0 11 

Steel Pile Cap 

24 11 l/J Steel Pipe Pile 

FIXED BEARING DETAILS=========== 
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[ Truss Panel 

([_ Bearing (shift as 
required within 
tolerance) 

3'-4" 

J'-6" I[_ Truss Panel 

Typ. both >--~~-1 
legs ~ 3 

Y4 11 x Yz" Expansion Bearing Keeper Bar (Typ.J 
6 f/2 11 Steel Pipe Pile Cap Plate 

6 

11 I 
11 I 

I I 
---~L-----------~ 

Stiffener Plates 

Expansion Bearing Assembly shown dashed \ 

1/4 11 x % 11 Expansion Bearing Keeper Bar (Typ.J 
(to bear on face of J'-0" x 1'-2 11 Bearing Plate) 

PARTIAL PLAN VIEW 

I 

Yz" Steel Pipe Pile Cap Plate 

Note: 
Use Shim Plates as required to provide 
equal bearing seat elevations across the 
bent. Vary thickness of Shim Plate across 
the pile cop plate to provide a level bearing 
area in the transverse direction. 

~---, %" x Yz" Expansion Bearing Keeper Bar (Typ.) 

11 
11 

I I 

---~L-----------~ 

PARTIAL ELEVATION VIEW 

Yz" Steel Pile Pile Cap Plate 

2'-2 11 (j) x %11 x 5'-0 11 

Steel Pile Cop 

24" @ Steel Pipe Pile 

END VIEW 

w Ll" 

~ 
1'-lf/4" 

EXPANSION BEARING 
KEEPER BAR DETAIL 

=====ABUTMENT AND INTERMEDIATE EXPANSION BEARING DETAILS 

2008 FOOT Design Standards 
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(f) 

(f) 

(f) 

(f) 

(f) 

(f) 

Low Point 

10'-0" 
Max. 

10'-0" 
Max. 

10'-0" 
Mox. 

(f) 

Low Point 

Profile 

(f) 

Low Point 

Profile 2 

(f) 

Low Point 

Profile 3 

(f) 

Low Point 

Profile 4 

(f) 

Profile 5 

(f) 

Low Point 

Profile 6 

(f) 

(f) 

(f) 

(f) 

(f) 

(f) 

Low Point 

(f) 

(f) 

(f) High Point 

3'-0" <Min.) 
6'-0" (Max.) 

Low Point 

High Point 

low Point 

Profile 7 

(f) 

Low Point 

Profile 8 

Low Point 

Profile 9 

(f) 

Low Point 

Profile 10 

(f) 

Profile 11 

(f) 

Profile 12 

Genera! Notes: 

1. The details shown on Indices No. 21801, 21802, and 21803 
depict the final condition of the post-tensioning system. 
The standards assume certain methods to obtain the 
required final condition. The Contractor may elect to 
modify these methods with the approval of the Engineer 
of Record provided the post-tensioning system is 
protected from contamination during a!! intermediate 
steps and the final condition conforms with the 
requirements of the Contract Documents. 

2. See Specifications for grouting procedures, and 
post-tensioning systems. 

3. See Specifications for surface preparation and 
other details of the epoxy grout pour-bocks 
(Post-Tensioning). 

4. See Specifications for surface preparation and 
other details of the elastomeric coating 
(fJastomeric Coating System). 

5. See Specifications for surface preparation and other 
details of the Magnesium Ammonium Phosphate Concrete 
(Magnesium Ammonium Phosphate Concrete) (MAPCJ. 

6. If deviations from these standard methods are proposed, 
the Contractor shall demonstrate through a mock-up 
or other methods that his proposed grouting pion 
adequately fulfills the requirement of fully grouted 
tendons. 

7. The Contractor shall attach pressure gauges to al! grout 
inlets during the grouting operation. Locations of all 
pressure gauges shal! be noted on the grouting operations 
plan. 

8. The grout outlets shown shall be adjusted to accommodate 
the true high point of the tendon in the completed structur 

9. Al! grout inlets / outlets ore to be sealed using threaded 
plugs with the exception of inlets / outlets exiting to a 
vertical face or exiting from the bottom of the bottom 

soffit. 

10. All grout inlets / outlets exiting on vertical surfaces shall 
be directed toward the inside face of exterior girders or 
toward the interior of cellular boxes. 

11. See Index No. 21802 for "POST-TENSIONING ANCHORAGE 
PROTECTION". 

12. See Index No. 21803 for 11POST-TENSIONING ANCHORAGE 
AND GROUTING DETAILS". 

Le2end: 

Strand Tendon [QJ Optional Grout Outlet 

End Anchor with ~ Drain / Grout Inlet 
Grout Outlet 

Direction of Grout Flow 
® Grout Inlet (f) Inspection Location 
0 Grout Outlet 
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CD 

High Point 

3'-0" <Min.) 
6 1-0 11 (Max.) 

Post-Tensioning Vertical Profiles for Staged Grouting 
(Simultaneous Low Point Grouting through a Manifold is not Permitted) 

CD CD High Point 

~ o-"O 3'-0" <Min.) 

Low Point 
6'-0" (Max.) 

CD CD High Point 
CD 

~ ~ 
6 1-0 11 (Max.) Low Point 

CD CD High Point CD High Point 

Low Point 

CD 

'---Low Point 

Profile 13 

CD 

Profile 14 

CD 
High Point 

Profile 15 

CD High Point CD 

Profile 16 

CD 

Intermediate Grout 
Inlet (Not to exceed 20') 

Profile 17 

Low Point 

NOTES: Grouting Procedures 

1. Take into account longitudinal grade, if any, and 
establish direction of grouting. 

2. Orient end anchors so that grout outlet is at the 
top. 

3. Provide grout outlets at al! anchors. 

4. Provide grout inlet at !ow point of all 
tendon profiles. 

5. For tendons longer than 150 feet, additional 
grout outlets are required. 

6. Incorporate the information on these drawings 
into the grouting operations plan. 

7. In the grouting pion, show 
a. Direction of grouting 
b. Locations of grout inlets & outlets 
c. Staged grouting operations 
d. Sequence of opening & closing vents 
e. Procedures for time delayed grout phasing of the 

tendons. 

8. After grouting, inspect all anchors and high points for 
voids. 

9. Vacuum grout voids and sea/post-tensioning system 
in accordance with the specifications. 

Le2end: 

Strand Tendon [QJ Optional Grout Outlet 

End Anchor with ~ Drain / Optional Grout Inlet 
Grout Outlet 

Direction of Grout Flow 
® Grout Inlet 

CD Inspection Location 
0 Grout Outlet 
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1 Yz 11 Cover (Typ.J 
Supers true tu re 

3 11 Cover (Typ.J 
Substructure 

~------Continuous Elastomeric 

TYPE JA 

Coating - Extend 12 11 

from edge of blackout 
or edge of pour back ___ _,, 

Epoxy Grout Pour-back (Typ.J 

Permanent Grout Cap (Typ.J 

1 Yz 11 Cover (Typ.J 
Superstructure 

3" Cover (Typ.J 
Substructure 

TYPE JB 

TYPICAL ALTERNATE POUR-BACK TREATMENTS FOR 

Methyl Methacrylate 

Post-Tensioning 
Grout Pour-back 
(Epoxy Grout 
Optiona/J 

Permanent 
Grout Cap 

2 11 Cover 
(Min.J 

~~-Epoxy Grout Pour-back 
in Pipe Recesses 

Pocket Former 

TYPE 2 

ANCHOR PROTECTION ON EXPOSED SURFACES AND EXPANSION JOINTS TOP INSPECTED 
ANCHOR PROTECTION 

1 Yz 11 Cover 

(Typ.J 

Diaphragm 

1-Girder/Bulb-T 

TYPE 4A 

E!ostomeric Coating (Typ.J 
(Except on Top of Top Slab Seal 
Concrete with Methyl Methocrylate) 

"" 

Permanen t--t--L.'· 
Grout Cap 

Block-Out 

TYPE 5 

TYPE 4A 

ANCHOR PROTECTION FOR 
POST - TENSIONED I-GIRDERS & BULB- T's 

211 

#3 Bar 

PT Bar or Equal 

E!astomeric 

Epoxy Grout 
Coating 

Pour-bock 
Threaded 
Grout Plug 

Threaded 
Grout Plug 

Concrete 
Surface Permanent 

TYPE 6 Grout Cap 

ANCHOR PROTECTION FOR PT BARS 

Construction Joint 

Deck Slab - Pour Full Width J'-0" 
(Min) 

Structural 
Steel (Typ.J 

PT Bar 

Threaded 
Grout Plug 

Note: 

Permanent 
Grout Cop 

Diaphragm 

TYPE 4B 

Drain Hole (Extend 
out Side of Beam -
Fil! with Epoxy GroutJ 

211 

TYPE 7 

Steel Cap 
or Cover 

Epoxy Grout 
Pour-back 

Permanent 
Grout Cop 

Extend elastomeric coating 12 11 onto concrete 
edges or 12 11 beyond edge of anchor pour-back. 

Keep Clear of 
Direct Drip onto 
Anchors 

I[_ Temporary Access / Lifting\ 
1 Hole - Provide Drip Annulus ~ 

for Top Holes within Box Core I 

Top Slab 
Tendon 

Top Slob 
Tendon Blister 

Permanent---~ 
Grout Cap 

Bottom Slob 
Tendon Blister 

I[_ Drain hole (Locate on High Side 
of Longitudinal Slope of Bridge) 

I 

11 

Continuous Elastomeric 
Coating - Extend 6 11 

onto Surrounding Concrete 
and/or Beyond Edge 
of Anchor 

TYPE 3 

Pour-backs not Required for 
Interior Anchors on Blisters 
or Pier Segments 

ANCHOR PROTECTION FOR INTERIOR ANCHORS 
IN CELLULAR BOXES ON BLISTERS OR PIER SEGMENTS 

(NOT FOR USE IN EXPANSION JOINTS) 

4 11 <Min.J 

Reinforced Concrete 
or MAPC Pour-back 
(Seal Pourback with 
Methyl MethacryloteJ 

Permanent 
Grout Cap 

1'-0 11 Minimum 
Overlap 

TYPE 8 

FLAT SLAB 
ANCHOR PROTECTION 

211 

<Min.J 

MAPC or 

Permanent 
Grout Cap Transverse 

Tendon 

Epoxy Grout-'lc~rJ-'TI 

Note: 
1. Traffic or Pedestrian/Bicycle 

Railing Not Shown for Clarity. 
2. Where Pourback is not Protected 

by Traffic or Pedestrian/Bicycle 
Roiling, Coat Pourback with Methyl 
Methacrylate. 

2008 FOOT Design Standards 
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Reinforcing 

Slope (0.02 Min.) 
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Shutoff Vafve 

Place Anchor Grout Outfet/Inspection 
Port at Top of Anchor. Provide 
Threaded Grout Plug in Anchor 
after Grouting. 

Rigid Grout Pipe with 
Threaded End (To be 
Removed ofter Grouting) 

Grout Outlet w/ 
Shutoff Valve 
Place at top 
of Grout Cap 

Grout Cap 

DETAIL A - FACE INSPECTED 
ANCHOR WITH GROUT OUTLET 

FACE INSPECTED 
ANCHOR WITH GROUT INLET 

Top Surface of 
Concrete Element 

Pressure 
Gouge 

Epoxy Grout 

0 GROUT OUTLET CONNECTION TO TENDON 0 FILLING POCKET 

Threaded Grout 
Plug Mortar or 
Epoxy Pfugs 
not Affo wed. 

0 POCKET PREPARATION 

PROCEDURE 

1. Remove Rigid Grout Pipe. 
2. Inspect Tendon for Voids as Necessary. 
3. Vacuum Grout as Required and Allow 

Grout to Cure. Remove Pipe used 
for Vacuum Grouting. 

4. Clean Threads and Rethread as Required. 
5. Install Grout Plug into Outfet to 

Form a Tight Fit. 
6. Over-Ream Hole (J/ 4 11 rJJ Over-Ream) 

Clean and Roughen Sides. 

7. Fifi Pocket with Epoxy Grout. 

HORIZONTAL SURF ACES 

Oversize Rigid Pipe 
with T emporory Cap 
Protection (Align with 
Opening in Grout Cap) 

4" 
(Min.) 

Threaded Rigid Pipe 
with Temporary Cap 
Protection 

Thread Grout Out!et with 
Grout Valve through 
Oversize Pipe and into 
Grout Cap 

Ill 5° + 30' 

Anchor Spira( 

* Pocket Former 

Segment Anchorage 
Bfockout 

Install Permanent Grout 
Cap after Stressing 
Tendons 

4" 
<Min.) 

Thread Grout Pipe with Grout Valve 
and Pressure Gage into Existing Pipe 

Threaded Anchor Infet/Outlet 
to be offset by 5° to 
affow vertical anchor inspection. 

5° + 30 1 

Anchor 

0 INSTALLATION & SHIPPING Q) GROUTING 

Remove and 
Clean as Per 
Detail D 

Instaff Permanent 
Threaded Pfug 

Inspection of 
Grout Cap not 
Required 

[ 

Inspect Anchor for Voids 
through Grout Inlet/Outlet. 
(See Detail D for Procedures) 

Install Threaded 
Grout Plug after 
Inspection of Voids 

Anchor 

Methyl 
Methacryfote 

Grout 
Pour-back 
(Epoxy Grout 
Op tiona() 

Permanent 
Grout Cap 

2" Cover 
(Min.! 

Pour Epoxy Grout 
into Pipe Recesses 

,.....,M-"i\\i-~~~~~~---1 

0 INSPECTION 0 PROTECTION 

NOTES 

1. Holes used for the Inspection 
and Grout Inlets/Outlets may be 
Formed using Tapered Pipes or 
Mandrels. 

TOP INSPECTED ANCHOR WITH GROUT INLET 
INSTALLATION, GROUTING, INSPECTION & PROTECTION 

:t: Round Q Pocket Former - Gravity Fed Placement of Grout Acceptable 

Modified Square 0 Pocket Former - Gravity Fed Placement of Grout Acceptable 

Square D Pocket Former - Vacuum Grouting Required 

2008 FOOT Design Standards 
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Dead End 
Anchorage 

PT Bar 
Duct 

PT BAR 

Pressure 
Gauge 

Grout Inlet w/ 
Shutoff Valve 

Flow 
Grout Cop (to 

Nu'~~ Grout 

be Grouted) 

Stressing Nut 

Stressing 
Anchorage 

PT Bar 
Duct 

NOT£c 

PT Bar 

Grout Outlet with 
Shutoff Valve 

Stressing Anchorage or Nut to 
allow for Flow of Grout into Cap. 

Modified 
Duct Coupler 

Tendon at t 
Bottom of Duct 

Rigid or Flexible 
Grout Pipe 

Coupler 

Outer 
Grout Pipe 

Cast Vertical 
Surface 

(i)GROUT OUTLET CONNECTION TO TENDON 

Tendon at 
Bottom of Duct 

0 FILLING POCKET 

PROCEDURE 

Epoxy Grout 
(As Required) 

Threaded Cap 

Cast Vertical 
Surface 

1. Remove Rigid Grout Pipe. 
or Drill Grout in Flexible Pipe. 

2. Inspect Tendon for Voids as Necessary. 
3. Vacuum Grout as Required and Allow 

Grout to Cure for 24 hr. (min.J. 

Remove Pipe used for Vacuum Grouting. 
4. Plug Recess with Threaded Cop on Inside Surfaces 

of Box Sections and Inside (nonfascio) Surfaces 

ANCHORAGE NON-STRESSING ENO 
PT BAR 

ANCHORAGE STRESSING END Cost Vertical 
Surface 

of I-Girders. For al/other Surfaces, Plug 

Build 
Up 

Diaphragm 

Dashed Line only Applicable 
if Top two (2) Tendons 
Stressed after Deck Pour. 

I-Girder or 
Bulb-T 

Deck Slab 

Remove Rigid Pipe Grout 
Outfet, Clean, and Epoxy 
Grout as Per Detail D (Typ.) 
(unless otherwise noted) 

Modified Inlet/ Outlet 
Coupler <See Detai! CJ 

HIGH POINT INSPECTION 
LOCATION AT GROUT OUTLET 

Dashed Line only Applicable 
if Top two (2) Tendons 
Stressed ofter Deck Pour. 

Deck Slob 

Build-up 

Coupler - Provide 
Threaded Grout 
Plug After Removal 
of Rigid Pipe 

Flexible Pipe 
Grout Outlet 

0 POCKET PREPARATION 

Remove Rigid Pipe Grout 
Outlet, Cleon, and Epoxy 
Grout as Per Detail D 

Flexible Pipe Grout 
Outlet with Threaded 
Plug 

Web Reinforcing not Shown for Clarity 

TENDONS AT 3' TO 6' 
FROM HIGH POINTS (GROUT OUTLETJ 

Recess with both Threaded Cop and Epoxy Grout. 

VERTICAL SURFACES 

Tendon Duct Outlet 
Drains and Grout 
Inlets Located at 
Low Points of 
Draped Profile 

Coupler 
!Typ! 

Drain Water Prior 
to Grouting and 
Inject Grout from 
the Lowest Point 

After Grout Set, Plug Recess 
with Threaded Cop. 

TENDONS AT LOW POINTS 
(GROUT INLET / DRAINJ 

Details H, I, & J Shown for I-Girders/Bulb-T's - Details for C.I.P. Boxes with Internal Tendons Similar 

2008 FOOT Design Standards 
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AND GROUTING DETAILS 

Last 
Revision Sheet No. 

07/01/05 2 of 3 
Index No. 

21803 



Pressure 
Gaug 

Provide Threaded 
Plug after Grouting 
(Typical) 

J4" Continuous 
Chamfer around 
Steel Pipe (TypJ 

[ Drain Hole 

Stainless Steel 
Power Seated 
Band Clamp 

Steel Pipe 

1 Constant Deviation Block 1 I and Rib Width (Full Height of BoxJl 

Ii._ Drain Hole 

ELEVATION 
OF GROUT INLET 

Detail M 

r[_ Drain Hole 

SECTION 

NOTES' 
Place Tapered Blocks Under Each Tendon to be 
Grouted to Raise Duct off Tendon Strands. 
Center Strands within Duct before Grouting 
Blocks Shall be Removed after Grout has Set. 
Blocks Sholl not Damage or Permanently Deform 
Duct. 

Tapered Blocks 

GROUTING FOR SPAN BY SPAN CONSTRUCTION 

Neoprene Sleeve (Shrink
Wrap Sleeve and Steel 
Pipe to Concrete Interface 
ofter Installation) 

---1 
I -

Plos tic Pipe 

Wrap 

110 11 Ring 

Plastic Pipe 
Steel Pipe 

!/2 11 Continuous 11 V-Groove 11 

located under top slab 
soffit. Extend beyond 
top slab - web fillets. 

Ii 0:n 
<Min! 

Elastomeric 
Coating 

DETAIL OF DRIP 

Use Approved Duct Couplers with 
Post-Tensioned System 

LEDGE AT ABUTMENTS AND 
EXPANSION JOINTS FOR SEGMENTAL 

AND CAST-IN-PLACE BOX CONSTRUCTION 

42" X 30 11 (max.) 
12" X 12" Block-out (max.) 
(See Note 3J 

--"~"--Oversize Duct for 
PT Bar / Coupler 

(See Note 3) 12" 

,00000 00000 

2" 

rf_ Lifting Hole Temporary 
Access Hole 

TEMPORARY ACCESS HOLES 

Notes: Temporary Access Holes 

1. Temporary access holes to facilitate access for 
erection, jacking and grouting operations inside 
the box during construction ore allowed. The access 
holes shall be limited to a maximum size of 42" wide 
x 30 11 long and shall be limited to (})per span. 

2. Slab block-outs for temporary / permanent 
longitudinal post-tensioning bars are not allowed. 
Temporary / permanent PT bars in the top slab 
shal!be placed in oversized ducts in the slab to 
accommodate both the bar and coupler. 

3. In lieu of(}) 42" x 30 11 temporary access hole, 
a maximum of 2 top slob blackouts (}2 11 x 12" (max.JJ 
between the webs is allowed for construction per 
span. Block-outs shall be a minimum of 12 11 from the 
nearest duct or anchor and shall be located as to 
prevent direct drip onto bottom slob anchors. 

Notes: Repair of Temporary Access Holes, 
Block-outs. and Liftina Holes 

1. Farm all large blackouts with tapered sides. 
2. Immediately before costing the concrete, mechanically 

clean the mating concrete surfaces to remove any 
laitance and to expose sma!! aggregate. 

3. Repair all holes and block outs with Magnesium 
Ammonium Phosphate Concrete within 24 hours of 
cleaning concrete. 

4. After completion of the deck grooving, coat the 
repaired and surrounding concrete surfaces with 
Methyl Methacrylate. 

5. Alternately, epoxy grout may be used to repair 
holes. MethylMethacrylate is not required with 
epoxy grout. 
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GENERAL NOTES' 

Work this Standard with Index Nos. 21910, 21920 and 21930. 

U.S. COAST GUARD NOTIFICATION: Notify the focal office of the U.S. Coast Guard at least 30 days prior to 
beginning of construction of the Fender System. 

16 11 DIAMETER COMPOSITE PLASTIC PILES - INDEX NOS. 21910 AND 21920 ONLY: Provide 16" Diameter Composite 
Plastic Piles in accordance with Specification Section 973. Provide piles of sufficient length to achieve 
a minimum embedment of 24 1 into soil having a blow count greater than 6 (N) 6J. Pile splices and 
build-ups are not permitted. Installation shall be in accordance with manufacturer's recommendations. 

14 11 SQUARE PRESTRESSED CONCRETE PILES - INDEX NO. 21930 ONLY: Provide 14" Square Prestressed Concrete Piles 
of sufficient length to achieve a minimum embedment of 20 1 into soil having a blow count greater than 
6 (N > 6). Pife splices and build-ups ore not permitted. Use only 14" Square Prestressed Concrete Piles 
with 8 - Yz" diameter Low Relaxation Strands fabricated in accordance with Index No. 20614. 

PLASTIC LUMBER AND STRUCTURAL COMPOSITE LUMBER WALES: Provide Plastic Lumber and Structural Composite 
Lumber Wales in accordance with Specification Section 973. Wales shallbe continuous and spliced only at 
locations shown on the plans. 

PLASTIC LUMBER DECKING FOR CATWALKS: Provide Plastic Lumber decking for catwalks when called for in the 
Plans in accordance with Specification Section 973. 

Install Plastic Lumber Decking according to manufacturer's recommendations using stainless steel #JO x 3 11 

(minimum) deck screws. 

FIBERGLASS OPEN GRATING FOR CATWALKS: Provide Fiberglass Open Grating for catwalks when called for in the 
Plans. Fiberglass Open Grating shall be a heavy duty design suitable for exterior installations. Maximum 
gap opening on the walkway surface shall be l!/2 11

• Design live loads and deflections shall be a 50 psf 
uniformly distnbuted load with a maximum deflection of 1{/ 1 or L/120 at the center of a simple span or a 
concentrated load of 250 pounds with a maximum deflection of%" at the center of a simple span. Color 
of Fiberglass Open Grating shall be gray or black. 

Install Fiberglass Open Grating according to manufacturer's recommendations using stainless steel 
hardware, screws, bolts, nuts and washers. Attach Fiberglass Open Grating to Wales and Deck Supports at a 
2'-0 11 maximum spacing so as to resist pedestrian live loads and uplift forces from wind, buoyancy and wave 
action. 

CLEARANCE GUAGE AND LIGHT: Clearance Gauge to be furnished by the FOOT and erected by the Contractor. 
Clearance Gauge width and numeral height is dependant on visibility distance. The required visibility 
distance shall be determined by the United States Coast Guard District Commander. Provide and install 
Clearance Gauge Light in accordance with Specification Section 510 and Index No. 21220. 

NAVIGATION LIGHTS: Provide and installNavigation Lights in accordance with Specification Section 510, 
Index No. 21220 and/or project specific details. Provide and maintain Temporary Navigation Lights during 
construction until permanent Navigation Lights ore operational. 

BOLTS, THREADED BARS, NUTS, SCREWS AND WASHERS: Furnish stainless steel Bolts in accordance with ASTM F593 
Type 316. Furnish stainless steel Threaded Bars in accordance with ASTM A193 Grade BBM. Furnish stainless 
steel Nuts in accordance with ASTM F594 Type 316. Furnish stainless steel Screws in accordance with 
ASTM F593 Type 305. Furnish stainless steel Washers compatible with Bolts, Threaded Rods and Nuts under 
heads and nuts. Torque Nuts on 1 11 diameter Bolts and Threaded Bars to 150 lb-ft. Keep threads on Bolts, 
Threaded Bors and Nuts free from dirt, coarse grime and sand to prevent galling and seizing during tightening. 

SPLICE PLATES: Furnish Splice Plates in accordance with ASTM A240 Type 316. 

WIRE ROPE - INDEX NO. 21930 ONLY: Furnish Wire Rope in accordance with Specification Section 936. 

r--------------------------------------------------, 
INSTRUCTIONS TO DESIGNER' 

Design Standards Index Series 21900 includes designs and details for Heavy, Medium and Light Duty 
Fender Systems. Refer to Florido Department of Transportation (FDOTJ "Structures Design Guidelines", 
current edition, for Fender System design criteria and the selection of the appropriate standard Fender 
System for use at a given site. Design project specific Fender Systems for sites that do not, as a 
minimum, satisfy the design criteria which was used to develop these standards. Utilize standardized 
details and components as appropriate for project specific designs. 

Complete the "Fender System Table of Variables', the "Estimated Bill of Materials" and the "Estimated 
Quantities 11 table and include them in the Plans. 

Designate in the Plans the type of decking material to be used for catwalks: 2 11 x 12 11 Plastic Lumber or 
Fiberglass Open Grating. Catwalk decking material shall be determined by the District. 

Prepare and include in the Plans supplemental project specific designs and details for the following items: 
- Electrical service for navigation lights including conduit path from bridge to fender system and 

identification of service point. Coordinate design with Index No. 21220 and Specification Section 510. 
- Access ladders and catwalks from bridge to fender system are optional and may be included at the 

discretion of the District. 
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([_ Bridge 
Navigation Light 

'!Lighted Clearance Gauge 

---~:::::::::i~::::;d~=::;:;:c:=~====:;:::::;i==:;;;J~::::c::-:= ___ ~&~NVc;_a viga ti on Light 

Left Fender 

[ Channel 

Begin Flare 
Control Point A 

10'-0" Min. 
(Typ.! I 

I 

I 

' I Begin Flare 
/Navigation: Control Point B 

I ' 

I : 

I : 

--~Cjf-

Light\ ~Coping Line 

1----f---+ ----
Coping 

1 

L in e -+------1 
I 

I 
Begin Flare 
Control Point C 

Lighted Clearance Gauge 
& Navigation Light 1 

'-

Dimension 11L 11 

(Multiples of 16'-0 11
) 

' I 

I 

I 
Begin Flare G 
Control Point D cJ 

SCHEMA TIC OF FENDER SYSTEM SHOWING TREATMENT OF 
SINGLE BRIDGE WITH NONSKEWED CHANNEL 

(Navigation Light ([_ Bridge 

\ \ 

Lighted Clearance Gauge 
& Navigation Lig~ 

Left Fender \ 
\ 

Begin Flare 
Control Point A 

Begin Flare 
Control Point C 

,~\ : ,,.,.-o'' 
: 0 \ 
: \ d\0· \ 
: \~' \ 

Right Fender 

CLighted Clearance Gouge 
& Navigation Light 

\ 
Dimension 11L 11 

\ 
\ 

\ 

\ 
\ 

\ 
\ 

\ 
\ 

(Multiples of 16 1-0 11
) 

\ 
\ 

\ 

Begin Flare 
Control Point B 

Begin Flare 
Control 
Point D 

SCHEMA TIC OF FENDER SYSTEM SHOWING TREATMENT OF 
SINGLE BRIDGE WITH SKEWED CHANNEL 

03 
c 
c 
Q 

cS 

CROSS REFERENCES1 

Navigation Light 

Left Fender 

' Ef}_ Survey or ([_ Construction 
(Stationing Line) 

I 

I 
I 

Begin Flore 

!
Lighted Clearance 
Gouge & Navigation 
Light 

Begin Flare 
Control Point A 

10'-0" Min. 
~ 1 Navigation 

1 

Control Point B 

(Typ.J I 

I 

I [ Chann_el~ 

--~*--
' 

Coping 

Begin Flare 
Control Point C 

Lighted Clearance Gauge 
& Navigation Light 1..... 

I 

Line~ 
' I 

I 

I Light\ i,--~oping Line 1 •. ¥j ___ _ 
Dimension 11L I Begin Flore 

Control 
Point D 

03 
c c 
D 
-" (.) 

03 
c 
D 

c c3 c 
D 

"' (.) 

c 
Q 

c3 

,,,,.,--Navigation Light 

SCHEMATIC OF FENDER SYSTEM SHOWING TREATMENT OF DUAL BRIDGES WITH NONSKEWEO CHANNEL 
<PARALLEL DUAL BRIDGES SHOWN, NONPARALLEL DUAL BRIDGES SIMILAR) 

(Navigation Light 

Left Fender 

Begin Flare 
Control Point A 

Ef}_ Survey or([_ C~n/ 
!Stationing Line! 

1 I I '! ___ ,,,_ ___ /_ 

I I I I 
II I II I 

I II I ·f;' !/:o. ;•, 
I I ·0"·00 ~,'n 

Line--..._ Channel II II ()~' I 

Lighted Clearance Gauge 
& Navigation Light~ 

Begin Flare 
Control Point B 

V
Nov1got1on Light , / 0 0 / 

~;...~/, : 

Coping / I 1 eiv 0""-o / /0 , 

Skew 
1 1 a I , 

gan~--~ AngAf ~1---i~-, -
~-: ! I I I 03 

[ Channel ' 1 D1mens1on 'L 11 (Multiples of 16'-0 11
) 1

1 

Begin Flare 
Control Point C 

I I 
I I 

cighted Clearance Goug-e~
1

--~i---~
1 

& Navigation Light 

II I ! ! 
! ! 

I ! 
I I 

! I 

! 
! 

! 

I 
! 

! 

I 
! 

I 

1 ~Coping Line 
I 

c 
c 
Q 

cS Begin Flore 
Control G 
Point D Q 

Navigation Ligh;J 

SCHEMA TIC OF FENDER SYSTEM SHOWING TREATMENT OF DUAL BRIDGES WITH SKEWED CHANNEL 
<PARALLEL DUAL BRIDGES SHOWN, NONPARALLEL DUAL BRIDGES SIMILARJ 

J: See Structures Plans, Plan and Elevation and Foundation 
Layout Sheets for magnitude and orientation of Channel 
Skew Angle. 

For Stations and Offsets of referenced Contra/Points A, B, C and D, 
Dimension 11L 11 and Clear Channel Width see Fender System Table 
of Variables in Structures Plans. 
For Navigation Light Details see Design Standards Index 21220. 
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MINIMUM

0 0

0 0

0 0

0 0

0 0

0 0

0 0
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Front Face 
of Fender 

2" 2 1-6 11 

Post Face 

1£ Yz 11 (/J Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers ( 4 11 x 6 11 

Plastic Lumber 
2 11 x 6 11 Roi! Mork C 

Plastic Lumber Post to 6 11 x 10" Plastic Lumber 2 11 x J2" 

°' ·' 
6 11 x 10 11 Deck Deck SupportJ Decking Mark E shown, 
Support Mork F F'"'' ") Pr!e Cutoff Fiberglass Open Grating 

I ~1-'•--i~~~;'"il/? 1 'm''fo _.~+.~ 
Pile Cutoff -<IO-I-+-+-

Splice Plate top and 
bottom of Wo!e (Typ. at 
each Wa!e splice location 
except along top Wale)-/..1:...Jl..:.I 

~ ~ 
Ya" !/! x J2 11 Stainless 
Steel Log Screws 
(Recess head flush 
with Spacer B!ocksJ 

NHW or MHW 
Elevation 

Plos tic Lumber 8" x 
Spacer Blocks 
Mork B (Typ.J 

Composite Lumber 10 11 x 
Wales Mork A <Typ.J --< 

I 

* I 
I 
I 
I 

= - = ± 
I 
I 
I 
I 

==="' 
I 
I 
I 
I 

===! 
I 
I 
I 
I 

- - - J_ ---, 
I 

°" ·' Elevation 
minus J'-0" 

SCH 80 PVC Electrical Conduit 

r---1 11 !jJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.J 

----1-,~J6 11 !/! Composite 
Pi!es <Typ.J 

Ya" !/! x 12 11 Stainless 
Steel Lag Screw (Reces 
head flush with top of 
Spacer Block)----

SECTION 8-8 

Plastic Lumber 
6 11 x JO" Deck 
Support Mark F 

#JO x 3 11 Stainless 
Steel Decking Screws 
@ 2'-0 11 Ctrs. ---i:i.;:::E::i=t-- 2 ~ #JO x 3 11 Stainless 

Ya 11 !/! x 12 11 Stainless 
Steel Lag Screw (Recess 
head flush with top of 2 ~ Yz 11 !/! Stainless Steel 

Threaded Bars, Locking 
Nuts and Washers (Typ.J Ya 11 (/J Stainless Steel 

Botts, Locking Nuts and 
Washers (J per each Rail 

Steel Decking Screws 
(Center in PostJ 

Spacer Block) Plastic Lumber 
6 11 x 10 11 

r.:-:::"cl--~;uppor t Mark 

at each Post, centered, Typ.J 

Plastic Lumber 4 11 x 6 11 

Post Mark D 

Plastic Lumber 
6 11 x JO" Mark F HANDRAIL DETAIL 

~DI K LJ f 
I 

:.., 

[ Yz" Stainless Steel Threaded Bars, 
Locking Nuts and Washers (4" x 6 11 

Post to 6" x JO" Deck SupportJ 

SCH 80 PVC Electrical Conduit 

CROSS REFERENCES' 

For locations of Sections A-A and 
B-B see Sheet J. 

For Section E-E and Detail 11A 11 

see Sheet 3. 

' 
' -ti See 

~ ,SJ Detail "A" 
h. 'b 
~ c 

~ 

°' 
u 

;' D ' I . " ~ 
i5} ~ ~ 
"" 0; ~ 

°' 0) 

&i ~ 
~ ~ l[ ~~ 
°' "1 

Composite Lumb 
JO" x 10 11 Wales 
Mark A---_, 

!/! Stainless Steel 
Threaded Bors, Locking 
Nuts and Washers (Typ.J 

16 11 !/J Composite 
Piles (Typ.J 

PVC Electrical 
Conduit 

,--._Plastic Lumber 4 11 x 6 11 

Lumbe-r'-8-',,l-x-'8-11 Post Mark D (Typ.J 

Spacer Block Mork B {Typ.J 

SECTION C-C 
TYPICAL FLARED SECTION 

(8° TURN SHOWN, 4° TURN SIMILAR) 

Ya"!/! x 12 11 Stainless Stee!Log 
Screw (Recess head flush with 
Spacer Block) 

:;: 
c See 

Plastic Lumber 
6" x JO" Deck 
Support Mark F 

2 '"" Yz 11 !/! Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.) 

NL W or ML W 
Elevation ") ~ l See Detail "A" 

1'---''0iiii:\t-'.C-t-- 1
11 !/! Stainless Steel 

Threaded Bars, Locking 
Nuts and Washers {Typ.J 

Q G 
~OS Detail 11A 11 l'---'~'d--ii--f:::~r 1 11 

!jJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers <Typ.J 

SECTION A-A 

Plastic Lumber 8 11 x 8" 
Spacer Blocks 
Mark B (Typ.! 

Composite Lumber 
10 11 x 10" Wales 
Mark A 

r-
1 

I 
L-

- LL -

'i~IT--+ J6 11 !/! Composite 
Piles {Typ.J 

- LL -- rr -

SCH 80 PVC Electrical Conduit 

SECTION D-D 
TYPICAL AT INTERMEDIATE PILES 

c 
m 

°' 
c 
D . I r5} 

~ 
OJ 

~ 

"1 

Composite Lumber 
10 11 x JO" Wales 
Mark A------. 

r---
1 
I 
I 
L-

• 

Plastic Lumber 8 11 x 8 11 

Spacer Block Mark B (Typ.) 

SECTION C-C 
TYPICAL STRAIGHT SECTION 

2008 FOOT Design Standards 

FENDER SYSTEM - HEAVY DUTY 

J6 11 !/! Composite 
Piles <Typ.J 

Plastic Lumber 4 11 x 6 11 

Post Mark D (Typ.J 

PVC Electrical 
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Plastic Lumber 2 11 

Clearance Gauge 
Support Mark H 

SCH 80 PVC 

Plastic Lumber 8" x 8 11 

<..Ji.acing Mark G 

Plastic Lumber 
4" x 6" Post Mark 

Plastic Lumber 
6 11 x 10" Mork F 

II 
I\ 
I \ 1r -I ---

" 
I 
I 

Plastic Lumber 2 11 x 12 11 Decking Mark E shown, 
Fiberglass Open Grating similar (6 11 Min. width 
at turns, placed with % 11 Min., Yz" Max. gap 
between adjacent boards-------~ 

II 
I I -

VIEW F-F 

2 ~ Yz 11 iJJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.) 

Plastic Lumber 4" x 6 11 Post Mork D 

111 (/J Stainless Steel 
Threaded Bars, Locking 

Ya" rJJ x 12" Stainless Steel Log 
Screw (Recess head flush with 
top of Spacer Block) 

Plastic Lumber 8 11 x 8" 
Spacer Blocks Mork B 
<Typ.) 

Ya" iJJ x 12 11 Stainless Steel Log 
Screw (Recess head flush with 
top of Spacer Block) 

J" rJJ Stainless Steel 
Threaded Bars, Locking 

JSu (Typ.) Nuts and Washers (Typ.J 

See 
Nuts and Washers (Typ.J -cc~..-~~~~ Detail "A 11 1" (jJ Stainless Steel 

Threaded Bars, Locking 
Nuts and Washers (Typ.J 

"' Navigation Light (;0 

Cf 

ti 
90'7 

62° ± 

I 

Plastic Lumber 
6 11 x 10 11 Deck 
Support Mark F 

Orientation line 
for Navigation 
Light 

Composite Lumber 
10" x 10 11 Wales 
Mork A 

+1 

::;:: 
'> 
I . 
~ 

0 

"' ::.::: 0, 

SCH 80 PVC Electrical Conduit Composite Lumber 

~ , 
Cl: 
~ 
OJ 

10 11 x 10" Wales Mork A 

• • • 
/---~16" (jJ Composite 

Piles (Typ.! 

Plastic Lumber 8 11 x 8" 
Spacer Block Mark B 

VIEW F-F 
(SHOWING FENDER END; DECKING, 
HANDRAIL AND CLEARANCE GAUGE 

NOT SHOWN FOR CLARITYJ 

Plastic Lumber 8 11 x 8 11 

Spacer Blocks Mark B (Typ.J 

Splice Plate top and bottom of Wale, 
center plate about splice and I[_ Wale 
(Typ. at each Wale splice location, 
except along top Wale) 

Recess Threaded Bar Y2 11 from 
front face of Wale as shown 

SECTION E-E 
TYPICAL FLARED SECTION 

(8" TURN SHOWN, 4 ° TURN SIMILAR) 

%" iJJ x 12 11 Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer Block) 111 iJJ Stainless Steel 

Threaded Bars, Locking 
Nuts and Washers (Typ.J 

(SHOWING FENDER END WITH CLEARANCE GAUGE; 
FENDER END WITHOUT CLEARANCE GAUGE SIMILAR) 

:;;: 
. g 
Q~ 

~ D::l See 
-....... ~ Detail 

1" (/) Stainless Steel 
Threaded Bors, Locking 
Nuts and Washers (Typ.J 

}4 11 Stainless Steel Plate 

SPLICE PLATE DETAIL 

Provide oversized hole to 
accept nut & washer 

DETAIL "A" 

CROSS RffERENCES1 

For Navigation Lights and SCH 80 PVC Electrical 
Conduit Details see Design Standard Index 21220. 

For Clearance Gauge Details and View G-G see 
Sheet 4. 

For location of View F-F see Sheet 1. 

For location of Section E-E see Sheet 2. 

°' g 
_I ~ 

Splice Plate top and bottom of Wale, 
center plate about splice and fl. Wale l'-,-7---"--'t 
(Typ. at each Wale splice location, 
except along top Wale) ____ ~ 

Composite Lumber 10" x 10 11 

Wales Mark A (Typ.) 

• • • 
•1----~16" iJJ Composite 

Piles (Typ.) 

Plastic Lumber 8" x 8" 
Spacer Blocks Mark B (Typ.J 

SECTION E-E 
TYPICAL STRAIGHT SECTION 

2008 FOOT Design Standards 
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Plastic lumber 2" x 6" 
light Support Mark H2 

"' 

"'·+-___, __ _ 

3'-6" 

Ya" !/J Stainless Steel Bolts 
Locking Nuts & Washers 
(Typ.! 

I 

,_.J'f---- Clearance Gauge Light 

1---t+-~--+-- Plastic lumber 2" x 6" 
Clearance Gauge Support 
Mark HJ (each face) 

Match Pile 
Cutoff 
Elevation 

0 

·' 
" 

MINIMUM 
CLEARANCE Minimum Clearance Sign -~-11 

"' -t---t---

0 

Ya" !/J Stainless Steel Botts, 
locking Nuts & Washers 

Plastic lumber 2 11 x 6" 
light Support Mark H2 

Pile Cutoff 
Elevation 

[ Plastic lumber 
8 11 x 8" Bracing Mark G 

"' .s 
~ u 

0 !/;:" (/J Stainless Steel 

& !/;:" rfJ x J'-0 11 Stainless 
Steel lag Screws 
& Bolts (Typ.) ~ 

.~ D 
c r5} 
D 

" " D z "' ·"' " ci 
:i: ci 
" "' 0 ~ 
D I 
co 

"' " u 
~ 
D 
c 
D 

Ci 
do 

' 

d 
do 

Clearance Gauge + + 
Width Varies----i--

~--+c---~ 

VIEW H-H 

Bolt, locking Nuts & 
Washers (Typ.J ---~ 

3" 

• 
Mork Gl (Typ.! 

Mork G2 (Typ.J 
_..,~_ ..... __,_~ 

--- Clearance Gauge ----11 

Ya 11 (/J x lf/2 11 Stainless 

5" 
~--+--+-~ ( Typ. J 

Steel Lag Screws (Typ.J --~;1·~4~~ ._,_.,__ __ a:i_
1 

NL W or ML W 
Elevation 

[ Plastic Lumber 
2" x 6" Mark HJ 

VIEW G-G 
<WALES, PILES AND BRACING 

NOT SHOW FOR CLARITYJ 
<WALES, DECKING AND HANDRAIL 

NOT SHOWN FOR CLARITY) 

====CLEARANCE GAUGE DETAILS==== 

" u 
D 
D 
c 
a 
" G 

G 

·' "' 

" 
~ 

" u 
a 
51-
a 
~ 
D-

Cw 

!_Channel~ 

\ 
90° + 

Plastic Lumber 8 11 x 8 11 

Spacer Blocks Mark B (Typ.J 

Plastic Lumber 8" x 8 11 

c----Orientation line for 
Clearance Gauge 

Front Face of Fender 

Composite Lumber JO" x 10" 
Wales Mark A6 

16" !/J Composite 
Piles 

Bracing Mark G ----llk-J 

Clearance Gauge 

Plastic Lumber 2" x 6" 
Clearance Gauge Support 

II 
II 
II 
II 

="* 
II 

II 
II 

Mark HJ (each face) ----fl-

f/2 11 !/J x J'-0 11 Stainless 
Steel Lag Screws 

f/2 11 (jJ Stainless Steel Bolts, 
Locking Nuts & Washers 

SECTION J-J 

CROSS REFERENCES' 

For Structural Composite and Plastic lumber Bil! 
of Materials Quantities and Fender System Table 
of Variables see Structures Plans. 

For location of View G-G see Sheet 3. 
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*STRUCTURAL COMPOSITE LUMBER BILL OF MATERIALS *PLASTIC LUMBER BILL OF MATERIALS 

MARK 
SIZE 

DIMENSIONS 
BOARD FT NO. 

QUANTITY MARK 
SIZE 

DIMENSIONS 
BOARD FT. NO. 

QUANTITY (NOMINAL! PER EACH REGO. (NOMINAL! PER EACH REGO. 

10" x 10" B 
8" x 8" 8" (STRAIGHT! 3.6 

Al COMPOSITE 32'-0" (STRAIGHT! 266.6 
PLASTIC LUMBER 

c 
LUMBER " 16'-0" !STRAIGHT! -0 2" x 6 11 

E c <Trim & Miter Ends 16.0 
0 PLASTIC LUMBER 

l= Ys?r -" as required) 
10" x 10" .~ 

~ 

I c 
A2 COMPOSITE 266.6 - 0 4" x 6" ~~ 0 4 '-4" (STRAIGHT! 8.7 

I I 

o"- PLASTIC LUMBER LUMBER 32'-0" Q ~ 
a~ 

l= Ys?r c 0 2 11 x 12 11 2'-6" (STRAIGHT! c 
o- ** E 5.0 " 10" x 10" 0 PLASTIC LUMBER (Miter as required) -0 

I " D E 
A3 COMPOSITE 133.3 ~~ 0 

I I 

~VJ 
6 11 X 10 11 -" 

LUMBER 16 1-0 11 0 
Fl 32'-0" (STRAIGHT! 160.0 ~ 

@-·S .~ c PLASTIC LUMBER - 0 ~~ 

l=Trs %?r 0 " o"-
(j :0 

~f ~3 Q ~ 10" x 10" ~ 0 
Oh 6" x 10" " c I Q c 

A4 COMPOSITE 133.3 2 ~ F2 PLASTIC 159.6 c 0 

I 

o-LUMBER I 16'-0" c 1i LUMBER 
I I 

0 
D ·- 31'-11" " 0 c c - c - " ·v; 01 

l=Tr=%" %?r VJ -G 

~3 
0 

10" x 10" """ ~f E-·S l "~ 6" x 10" 
A5 COMPOSITE 133.3 - 0 I 0 " 

I I 

E~ F3 PLASTIC 79.6 (j :0 
LUMBER 16 -0. ~Cb LUMBER 

I I 

~ 0 
15'-11" Oh 

c::: 
c 
2 ~ l=T%" " ~t=T~ Ys?r c 1i 
O'-10" x 10" " 6" x 10" c c 

I VJ - " A6 COMPOSITE 133.3 VJ -

I 

F4 PLASTIC 78.8 0 
LUMBER 

I 
16'-0. 

I "'"" LUMBER 
I 

15'-9~ "~ 
- 0 

~t=-v-rs· Ys=r- ~ "' ~ OJ 
6 11 X 10 11 

c::: 
F5 PLASTIC 78.4 

I 
" LUMBER 

I 
15 1-81/4 11 " Ck All Plastic Lumber and Composite Lumber Dimensions and Quantities shown are based on Nominal VJ 

Lumber Dimensions and may vary depending on Actual Lumber Dimension. 

~t=-rrs· 6" x 10" 
1' 1' Provide Fiberglass Open Grating in lieu of 2 11 X 12 11 Plastic Lumber when called for in the Plans. Mounting F6 PLASTIC I 79.2 

hardware shall be Stainless Steel, ins ta!! per Manufacturer's recommendations. See Index No. 21900 and LUMBER 
I 

15'-JOY,' 
I Structures Plans for Notes and Details. 

GI 
8" x 8" 2'-3 11 (STRAIGHT! 12.0 

PLASTIC LUMBER 

G2 
8" X 8" 

2'-0" !STRAIGHT! 10.7 
PLASTIC LUMBER 

HJ 
2" x 6 11 PILE CUTOFF ELEV. MINUS NL W OR 1.0 PER 

PLASTIC LUMBER MLW ELEV. PLUS 5'-6" !STRAIGHT! LF EACH 

H2 
2" x 6 11 

J'-0" (STRAIGHT! 1.0 
PLASTIC LUMBER 

@ 
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;t: Dimensions typical for 16 1-0 11 

Typical Straight Panefs. 

Pile Spacing (along [ Pires) 

Mork E shown, Fiberglass Open 
Grating similar (Typ.J 

Qi 
c 
c 
D 
z 
CJ 

' D 

c33 

;t: 2 sp. @ 8 1-0 11 = 16 1-0 11 

* 5'-7" 
* 1'-8" 

* 7'-1" 

2 

Composite Lumber 
10 11 x 10 11 Wales 
Mark A tTyp.! 

16'-0 11 <Typ. Straight Pane/) 

CROSS R£F£R£NC£S.-

For Sections A-A and B-B see Sheet 2. 

For View F-F see Sheet 3. 

NOTE.-
Plastic Lumber and Composite Lumber Dimensions shown are based on Nominal 
Lumber Dimensions and may vary depending on Actual Lumber Dimension. 

1'-8" 

2 sp.@ 7'-11%" ± 
15'-11%" 

1'-8" 

5'-612" 7'-0%" 

Plastic Lumber 4 11 x 6 11 

Post Mark D (Typ.J 

IL Piles 

Front Face of Fender 

Begin Flore 

16'-0" 

7 '-11" + 2 sp.@ -
~ 15'-JO!ia" 

5 1-6" 
Plastic Lumber 
6 11 x 10 11 Deck 
Mork F tT p.! 

.,,. 

Control Point B 

1'-8" 

Support 

16'-0" 

15'-1112" + 

31" r-101' 
P @ 1/" 2 5 . 15'-9/2 

J6'-0" 

15'-7;!4" + 

PARTIAL PLAN VIEW <TYPICAL FLAREJ 

2 

15'-0%" ± 

(FLARE AT CONTROL POINT B SHOWN, CONTROL POINTS A, C & D SIMILAR) 
(HANDRAIL NOT SHOWN FOR CLARITY) 

Lighted Clearance 
Gouge 

~ 
CC) 
I 

CC) 

Light 

~~~~~~~--r~~~~~ 

14'-112" + 

~ 
j +1 

Navigation Light (See Design 
Standards Index 21220 for 
Locations & 

Composite Lumber 10 11 x 10 11 

Wates Mark Al A2 or A3 Composite Lumber JO" x 10 11 Wales Mark A2 
Composite Lumber 10 11 x JO" 

Wales Mark A4 
Composite Lumber 10 11 x JO" 

Wales Mark A5 
Composite Lumber 10 11 x JO" 

Wales Mark A5 
Composite Lumber 10 11 x 10 11 

Wales Mark A6 

Plastic Lumber 6 11 x JO" _I Plastic 
Mork Fl, F2 or F3 

Lumber JO" x 10 11 Composite 
Wales Mark Al, A2 or A3 

tic Lumber 6 11 x 10 11 P/as 
Mark I F (Back 

> 
, 
> 
e 

~ 

> 
e 

e 

Face, Top)-. 

I II II II 

' " " " 
i;""',',•,,,,. 

i;""',',•,,,,. 

' ' 
.;""',',•,,, .. 
' 
' .;'""'',',,, .. 

""" o...::i.. """ 
......._Com p osite Lumber 10 11 x 10 11 

Mark A (along Front Face of 
Fender) <Typ.J 

Lumber 6 11 x 10 11 Mork F2 or F3 Plastic Lumber 6 11 x 10 11 Plastic Lumber 6 11 x 10 11 Plastic Lumber 6 11 x 10 11 Plastic Lumber 6 11 x 10 11 

Composite Lumber 10 11 x 10" 
Mark F4 Mark F5 Mark F5 Mark F6 

Wales Mark A3~ 
Plastic Lumber 8 11 x 8" Plastic Lumber Plastic Lumber 2" x 12" Decking fF 

A] Spacer Blocks Plastic Lumber 2 11 x 6 11 4 11 x 6 11 Post Mark E shown, Fiberglass Open F 
Mark B !Typ.J ~ Roi/Mark C ~ Mark D <Typ.J ~Grating sim/lar <Typ.J----,, 

II II II II II II I \II II II "- ' II II II \ II II I II 

" " " " " ' I .. " ' • " " ' ~ ' " 
\ 

'' 
~ 

' ' 
'' 

' ' I' 

' ' 
' ' . ' 

~ 

o...::i.. """ o...::i..I[ """ o...::i.. """ o...::i.. """ o...::i.. 0... 

Wates 
A B 16" 0 Composite 

Piles !Typ.! 

EXPANDED PARTIAL ELEVATION VIEW 
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Front Face 
of Fender 

°' _I 

2" 

Splice Plate top and 
bottom of Wale (Typ. 
at each Wale splice 
location except 

Post Face 

[ Yz 11 (jJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (4" x 
Post to 6 11 x 10 11 

Deck SupportJ 

6" 

Plastic Lumber 
2 11 x 6 11 Rail Mark C 

Plastic Lumber 2 11 x 12 11 

Decking Mork E shown, 
Fiberglass Open Grating 

Pile Cutoff similar 
Elevation ---

SCH 80 PVC Electrical Conduit 

#JO x 3 11 Stainless 
Steel Decking Screws 
@ 2'-0" Ctrs.--~.S::BS-- 2 ..... #10 x 3 11 Stainless 

Ya 11 (jJ x J2" Stainless 
Steel Lag Screw (Recess 
head flush with top of 2 ..... Yz" (jJ Stainless Steel 

Threaded Bars, Locking 
Nuts and Washers <Typ.) 

Ya 11 (jJ Stainless Steel Steel Decking Screws 
(Center in PostJ Bolt, Locking Nuts 

and Washers (J per 
each Rail at each 
Post, centered, Typ.J ~~~ 

Plastic Lumber 4 11 x 6 11 

Post Mark D 

Plastic Lumber 
6 11 x 10 11 Mork F 

~DI 
"' LJ , 

_I 

HANDRAIL DETAIL 

[ Yz" (jJ Stainless Steel Threaded Bors, 
Locking Nuts and Washers (4" x 6 11 

Post to 6 11 x JO" Deck SupportJ 

' 
' ti 
~ ,'? 

"' 
Qi 

~ '-
~ 

°' 
c 
0 

I 
~ ~ 

~ 

Spacer Block) Plastic Lumber 

See 
Detail 11A 11 

;' ' 
~ 

, 

~ 
~ 0? °' Q) 

r:-~-1-- 6
11 

x 10
11 

Deck 
r - - Support 
I 
I 
I 
L __ _ 

/,'-~._U=~~J.-- J 11 
(/) Stainless Steel 

11 Threaded Bars, Locking 
:: Nuts and Washers (Typ.) 

PVC Electrical 
along top Wale) ---~.Ju..:.i 

SCH 80 PVC Electrical Conduit 
Composite Lumber 
J0 11 x 10 11 Wales 

%" (jJ x 12 11 Stainless 
Steel Log Screws 
(Recess head flush 
with Spacer Blocks) 

NHW or MHW 
Elevation 

Plastic Lumber 8 11 

Spacer Blocks 
Mork B <Typ.J 

Composite Lumber 10 11 x 
Wales Mark A (Typ.J ---

NLW or ML W ~I 
Elevation) ~ 

SECTION A-A 

--- J 11 
rJJ Stainless Steel 

Threaded Bars, Locking 
Nuts and Washers (Typ.J 

-----16 11 (jJ Composite 
Piles (Typ.J 

%" (jJ x 12" Stainless 
Steel Log Screw (Recess 
head flush with top of 
Spacer Blocks) 

See Detail 11A 11 

Recess Threaded Bar Yz 11 from Plastic Lumber 8 11 x 8 11 

Spacer Blocks 
front face of Wale as shown Mork B (Typ.! 

Composite Lumber 
10 11 x J0 11 Wales 
Mark A ____ __, 

SECTION 8-8 

L-

Plastic Lumber 
6 11 x JO" Deck 
Support Mark F 

Composite 
Pile 

CROSS REFERENCES' 

For locations of Sections A-A and 
B-8 see Sheet 1. 

For Section E-E see Sheet 3. 

Mork A ----~--1 

.--~.___ Plastic Lumber 4" x 6" 
Lumbe_r,_8_,'e-x->-8" Post Mark D (Typ.) 

Spacer Blocks Mark B (Typ.J 

SECTION C-C 
TYPICAL FLARED SECTION 

(8' TURN SHOWN, 4' TURN SIMILAR) 

Ya 11 (jJ x J2 11 Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer Block) 

Plastic Lumber 
6" x 10 11 Deck 
Support Mark F 

2 ..-.. Yz 11 
(/) Stainless Steel 

Threaded Bars, Locking 
Nuts afl...d Washers (Typ.J 

-r--rr'coc--- 2 ..... Yz 11 (jJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers <Typ.J 

Plastic Lumber 4 11 x 6 11 

Post Mark D (Typ.J 

rt-..--+- 1" (jJ Stainless Steel 
Threaded Bar, Locking 
Nuts and Washers 

SCH 80 PVC Electrical 
Conduit 

:;; 
~ c 
Q -2 See 
~OJ Detail 11A 11 

'm 
u 

O> D 
I c5} 

~ "' 

Composite Lumber 
10 11 x 10" Wales 
Mark A 

r---
1 
I 
I 
L-

• 

l'---'~~--ij-f::?'"- J " r/J St ain!es s St eel 
Threaded Bars, Locking 
Nuts and Washers (Typ.J 

Plastic Lumber 4 11 x 6" 
Post Mark D <Typ.J 

--1---SCH 80 PVC Electrical 
Conduit 

Plastic Lumber 8 11 x 8 11 

Spacer Blocks Mark B <Typ.) 

SECTION D-D Provide oversized hole to 
accept nut & washer 

TYPICAL AT INTERMEDIATE PILES 
SECTION C-C 

TYPICAL STRAIGHT SECTION 
DETAIL "A" 

2008 FOOT Design Standards 

FENDER SYSTEM - MEDIUM DUTY 
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Revision Sheet No. 
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Pf as tic Lumber 2 11 

Clearance Gauge 
Support Mark H --~ 

SCH 80 PVC 

Plastic Lumber 8 11 x 

t;;_acing Mark G 

Plastic Lumber 2 11 

Hand Roil Mark C ---1-

Plastic Lumber 
6 11 x 10 11 Mark F 

, , 
:::-'""'

' 

__ , 

Plastic Lumber 2 11 x 12 11 Decking Mark E shown, 
Fiberglass Open Grating similar (6 11 Min. width 
at turns, placed with !;:i 11 Min., Yz" Mox. gap 
between adjacent boards) 

VIEW F-F 

2 ~ Yz 11 (j) Stainless Steef 
Threaded Bars, Locking 
Nuts and Washers (Typ.) 

%11 r/J x 12 11 Stainless Steel Log 
Screw (Recess head flush with 
top of Spacer Block) 

Plastic Lumber 4 11 x 6 11 Post Mark D 

%" r/J x 12 11 Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer Block) Plastic Lumber 8 11 x 8 11 

Spacer Bfocks Mork B 
J 11 r/J Stainless Steel 

3
/u Threaded Bars, Locking 

1 11 rjJ Stainless Steel 
Threaded Bar, Locking 
Nuts and Washers (Typ.)--;;~i-~~~_]~ 

Q;-
Navigotion Light f;" 

' 
16 11 rP Composite 
Piles (Typ.) 

(Typ.! 

See 
Detail 11A 11 

' ' .y 

ii; 
u 

,'? 

"' OJ 
~ 

c 
~ a, c 

f c . 
" r5} 

"'" 

>1 

/8 (Typ.J Nuts and Washers (Typ.) 

See 
Detail 

0 

~ :': 
~ 

1 11 rjJ Stainless Steel 
Threaded Bors, 
Locking Nuts and 
Washers (Typ.J 

16 11 r/J Composite 
Piles (Typ.) 

go"_y 
Plastic Lumber 
6 11 x 10" Deck 
Support Mark F 

Composite Lumber 
10 11 x 10 11 Wales 
Mark A 

~ a, OJ 

+ 
Orientation line 
for Navigation 
Light 

Plastic Lumber 8 11 x 8" 
Spacer Block Mark B 

,___ ___ Composite Lumber 
10 11 x 10 11 Wales Mork A 

3 ~ #JO x 3 11 Stainless Steel, 
Decking Screws each end 
of each Mark E 

2 11 Offset for Decking 

SCH 80 PVC Electrical Conduit 

VIEW F-F 
(SHOWING FENDER END; DECKING, 
HANDRAIL AND CLEARANCE GAUGE 

NOT SHOWN FOR CLARITY) 

CROSS REFERENCES 

For Navigation Lights and SCH 80 PVC Electrical 
Conduit Details see Design Standard Index 21220. 

Composite Lumber 
10 11 x 10" Wales Mark A 

Plastic Lumber 8 11 x 8 11 

Spacer Blocks Mork B (Typ.) 

ra· 

0 Splice Plate top and bottom of Wale, 
center pfote about splice and ([_ Wale 
(Typ. at each Wale splice location, 
except along top Wale) 

SECTION E-E 
TYPICAL FLARED SECTION 

TURN SHOWN, 4° TURN SIMILAR) 

%11 rjJ x 12 11 Stainless Stee!Lag 
Screw (Recess head flush with 
top of Spacer Block) 1 11 rjJ Stainless Steel 

(SHOWING FENDER END WITH CLEARANCE GAUGEJ 
For Clearance Gouge Details and View H-H see 
Sheet 4. 

Threaded Bars, Locking 
Nuts and Washers (Typ.J 

0 

f "" 

~i__::j:::===;::...::::,qJ 

"" ·' 

SCH 80 PVC Electrical Conduit 

1" (j) Stainless Steel 
Threaded Bar, Locking 
Nuts and Washers (Typ.) 

16 11 rjJ Composite Piles (Typ.) 

SECTION G-G 

Navigation Light 

(CLEARANCE GAUGE NOT SHOWN FOR CLARITY) 

For Detoil 11A 11 and location of Section E-E see 
Sheet 2. 

For location of View F -F see Sheet 1. 

JYi5" ~ Holes <Typ.! 74" Stainless Steel Plate 

SPLICE PLATE DETAIL 

See 
Detai/ 11A 11 

Plastic Lumber 
8 11 x 8 11 Spacer Blocks 
Mark B (Typ.! 

Composite Lumber 
10 11 x 10 11 Wales 
Mark A (Typ.! 

2008 FOOT Design Standards 

1 11 rjJ Stainless Steel 
Threaded Bars, 
Locking Nuts and 
Washers (Typ.) 

16 11 
(/) Composite 

Piles (Typ.J 

Splice Plate top and bottom 
o of Wale, center plate about 

spfice and [ Wale (Typ. at 
each Wale splice location, 
except along top Wale) 

SECTION E-E 
TYPICAL STRAIGHT SECTION 

Last 
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3'-6" 
Plastic Lumber 2 11 x 6 11 ,___ _______ __, jJ Ya 11 (/! Stainless Steel Bolts, 

Locking Nuts & Washers 
Light Support Mark H2 Ya 11 

(/) Stainless Steel Bolts, 

Match Pile 
Cutoff 
Elevation 

~ 
.~ 
~ 
D :-,. 

z 

·"' ~ :i: 
~ 

"' ~ D 
co 
~ 
u 
~ 
D 
~ 
D 

<3 

Locking Nuts & Washers 
(Typ.! 

I 

--J~- Clearance Gauge Light 

Plastic Lumber 2 11 x 6 11 

Light Support Mark H2 

1---41-1-- P/~stic Lumber 2 11 x 6 11 Clearance 
G~uge Support Mork Hl (each face) 

:...-~--LJ....~LL.~----
CJ. _j__. __ _ 

"' .s 
u 
D 

0} 

" D 

"' ci 
ci 

0 
I 

"' 

MINIMUM 
CLEARANCE 

0 
0 

Minimum Clearance Sign 

f/2 11 rfJ Stainless Steel 
Bolt, Locking Nuts & 
Washers (Typ.J 

3" 

Pile Cutoff 
Elevation 

([__ P!as tic Lumber 
8 11 x 8 11 Bracing Mark G 
& !-2" !/J x J'-0" 
Stainless Steel Lag x; 
Screws & Bolts (Typ.) ~ 

0 

Mork Gl (Typ.! 

Mark G2 (Typ.J 
-ID'c-l~-U~,~-'-

--- Clearance Gauge ----ii 

Ya fl rj) x Jf/2 11 Stainless 

Steel Lag Screws <Typ.J --~il·~U-!.i- •-++---"'-, 

NL W or ML W 
Elevation 

0 

·' CJ 

Clearance Gauge 
r[_ Plastic Lumber 
2 11 x 6 11 Mark HJ 

Width Varies -L====-"'----
VIEW J-J VIEW H-H 

<WALES, PILES AND BRACING <WALES, DECKING AND HANDRAIL 
NOT SHOWN FOR CLARITYJ NOT SHOWN FOR CLARITYJ 

CLEARANCE GAUGE DETAILS==== 

90° ± 

'----Orientation line for 
C!earance Gauge 

Front Face of Fender 

Plastic Lumber 8 11 x 8 11 

Spacer Blocks Mork B (Typ.J Composite Lumber 10" x 10 11 

Wales Mark A6 

[ 16 11 !fJ Composite 
Piles 

Plastic Lumber 8 11 x 8" 
Bracing Mark G ----lk-~J 

Clearance Gauge 
II 
II 
II 
II 

="* 
II 

II 
II 

Plastic Lumber 2 11 x 6 11 

Clearance Gouge Support 
Mark HJ (each face) ---tr 

f/2 11 
rJJ x J'-0" Stainless 

Steel Lag Screws 

Y2 fl rjJ Stainless Steel Bolts, 
Locking Nuts & Washers 

SECTION K-K 

CROSS R£FER£NC£Sc 

For Structural Composite and Plastic Lumber Bill 
of Materials Quantities and Fender System Tobie 
of Variables see Structures Plans. 
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*STRUCTURAL COMPOSITE LUMBER BILL OF MATERIALS *PLASTIC LUMBER BILL OF MATERIALS 

MARK 
SIZE 

DIMENSIONS 
BOARD FT. NO 

QUANTITY MARK 
SIZE 

DIMENSIONS 
BOARD FT. ND. 

QUANTITY (NOMINAL! PER EACH REQD. (NOMINAL! PER EACH REQD. 

10" x 10" B 
8" x 8" 

8" (STRAIGHT! 3.6 
Al COMPOSITE 32'-0" (STRAIGHT! 266.6 

PLASTIC LUMBER 
c 

LUMBER " 16'-0" (STRAIGHT! .Q 2" x 6 11 

E c (Trim & Miter Ends 16.0 
0 PLASTIC LUMBER 

l= Ya:r- -" as required) 
10" x 10" .~ 

~ 

I c 
A2 COMPOSITE 266.6 - 0 4" x 6" ~~ D 4 '-4" (STRAIGHT! 8.7 

I I 

o"- PLASTIC LUMBER LUMBER 32 1-0 11 0: ~ 
0 ~ 

l= Ya:r- c 0 211 x 1211 2'-6" (STRAIGHT! ' o- ** E 5.0 " 10" x 10" u PLASTIC LUMBER (Miter as required) .Q 

I " D E 
A3 COMPOSITE 133.3 ~-l::; 0 

I I 

~VJ 
6 11 x 10 11 -" 

LUMBER 16 1-0 11 0 
FI 32 1-0 11 (STRAIGHT! 160.0 ~ 

E-·S .~ c PLASTIC LUMBER - 0 ~~ 

l=T% %=tr 0 " o"-
(j :0 

inf y,:r- 0: ~ 10" x 10" ~ 0 

\J Oh 6" x 10" " c I 0 ' A4 COMPOSITE 133.3 .2 ~ F2 PLASTIC I59.6 c 0 

I 

o-LUMBER I 1s·-a" c '3 LUMBER 
I I 

c 
D ·- 31'-II" " 0 c ' - ' - " ·v; 01 

l=Tr% %3 VJ -0 y,:r- 0 

10" x 10" """ inf E-·S L "~ 6" x 10" 
A5 COMPOSITE 133.3 - a I a " 

I I 

E '°2 F3 PLASTIC 79.6 (j :0 
LUMBER 16 -0. ~ Cb LUMBER 

I I 

~ 0 
15'-II" Of.._ 

G'.: ' .2 " l=T% " int= Ty, %=tr c '3 
Y-10" x 10" " c ' I VJ 6" x 10" 

\ - " AS COMPOSITE 133.3 VJ -

I 

F4 PLASTIC 78.8 0 
LUMBER 

I 
16 -0. 

I """ LUMBER 
I 

15 -9Y," "~ 
- 0 

int= Tr% %=tr ~"' ~ OJ 
6 11 x 10 11 

G'.: 
F5 PLASTIC 78.4 

I 
" LUMBER 

I 
15 1-81/4 11 " VJ 

* A!! Plastic Lumber and Composite Lumber Dimensions and Quantities shown are based 
on Nominal Lumber Dimensions and may vary depending on Actual Lumber Dimension. 

6" x 10" int=T,% 
Provide Fiberglass Open Grating in lieu of 2 11 X 12 11 Plastic Lumber when called for FB PLASTIC I 79.2 ** 

I 
in the Plans. Mounting hardware shall be Stainless Steel, install per Manufacturer 1s LUMBER 

I 
15-lOY,' 

recommendations. See Index No. 21900 and Structures Plans for Notes and Details. 

GI 
8" x 8" 

2'-3" (STRAIGHT! 12.0 
PLASTIC LUMBER 

G2 
8" x 8" 

2'-0" <STRAIGHT! I0.7 
PLASTIC LUMBER 

HJ 
2" x 6 11 PILE CUTOFF ELEV. MINUS NL W OR 1.0 PER 

PLASTIC LUMBER MLW ELEV. PLUS 5'-6" (STRAIGHT! LF EACH 

H2 
2" x 6 11 

J'-0" (STRAIGHT! 1.0 
PLASTIC LUMBER 

@ 
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Pile Spacing (along [ Piles) 

CROSS REFERENCES' 

For Sections A-A and 8-8 see Sheet 2. 

For View F-F see Sheet 3. 

NOTEc 
Plastic Lumber and Composite Lumber Dimensions shown are based on Nominal 
Lumber Dimensions and may vary depending on Actual Lumber Dimension. 

3 sp. @ 5'-4" ~ 16'-0" 
3 sp.@ 5'-3]{/ 1 + 

15'-llYz" 

3 SP· 
~ 5'-33~" ± 3 sp. ~ lB 

1s·-10Y<" 

Lighted Clearance 
Gauge 

Light 

+1 

~ co 
I 

c.._ 

+1 
16'"0•' 

~ 
"1 
I 

"1 

~ 

"' +1 . I 

(Typ. for Straight Sections) 1 1-3 11 2 sP· 

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~"~s~·-E2~rai,~ .. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~::~ 
2 sp.@ 6'-4" ~ 12'-8" 2 sp. @ 6'-3%" ~ 12'-7!/,i" 2 sp. 

Plastic Lumber 2" x 12 11 Decking (Typ. for Straight Sections) l'-B'c.' .LLl-" Plastic Lumber 
Mark £ shown, Fiberglass Open 14" Sq. Prestressed Cone. Pite1s, 5 11 6 11 x 10" Deck Support 
Grating similar (Typ.J & 3 Pile Clusters (Typ.J I Mark F (Ty .J 

16'~0" ---+------------+-----'-'+ 

Composite Lumber 10" x 10" 
Wales Mark A (Typ.) 

16'-0" (Typ. Straight Pane/) 

(£ Piles 

Control Point B 
Front Face of Fender 

Begin Flare 16'-0" 

16'-0" 

(FLARE AT 

15'-llYz" + 15'-0%" ± 

PARTIAL PLAN VIEW rTYPICAL FLAREJ 
CONTROL POINT B SHOWN, CONTROL POINTS A, C & D SIMILARJ 

(HANDRAIL NOT SHOWN FOR CLARITYJ 

14'-lYz" + 

*' I . 
~ 

Navigation Light (See Design 
Standards Index 21220 for 

Composite Lumber 10" x 10 11 

Wales Mork Al A,, or A3 L Composite Lumber 10 11 x 10 11 Wales Mark A,, L 

Composite Lumber 10" x 10" 
Wales Mark A4 

Composite Lumber 10 11 x 10" 
Wales Mark A5 

Composite Lumber 10 11 x 10" 
Wales Mark A5 

• 

locations & Deta1·1)s) 

Composite Lumber 10 11 x 10" 
Wales Mork A6 

Plastic Lumber 6 11 x 10" I Plastic Lumber 6 11 x 10 11 Mark F2 or F3 Plastic Lumber 6" x 10 11 Plastic Lumber 6 11 x 10" Plastic Lumber 6 11 x 10 11 

I 

Plastic Lumber 6 11 x JO" 
Mark Fl, F2 or F3 Composite Lumber 10" x 10" Composite Lumber 10" x 10 11 Mark F4 Mark F5 Mark F5 Mark F6 v Plastic Lumber 2 11 x 12" Decking Wales Mork Al, A2 or A3 Wales Mark A3 Plastic Lumber 8" x B" Plastic Lumber Mork £ shown Fiberglass Open 

lastic Lumber 6 11 x 10" p 

M 
I 

A] ~ Spacer Blocks ( Plastic Lumber 2 11 x 6 11 Rail 4
11 

x 6
11 

Post Grating simila; (Typ.) fF" 11 Mark 0 (Typ.! \ I ~ ark F (Back Face, Top! I 

"" , 

"" 0 0 

e 

> 
0 0 

"" 0 0 

e 

\I- ..,; 

I II II II 

" " • 
["'·"',', ,,. ' 

["'·"',', ,,. ' 

0 0 0 0 

("'·"',', ,,, ' 

0 0 0 0 

0 0 0 0 

•>"·"',', ,,, ' 

'~ ,1- LI \I- ..,; 

'---Com p osite Lumber 10 11 x 10 11 

Mork A (along Front Face of 
Fender) (Typ.J 

II II II II 

" " " 

0, 

0 0 0 0 0 

0, 

0 0 0 0 0 

I, 
0 0 0 0 0 

l!P A 
I ,1- LI \I- ..,; I 

B 
Wales 

Mark B (Typ.!~ Mork C 1'. 

II II II II ... .1 '\ 11 

" " " • 

-

-
0 0 ox 0 0 0 ox 0 

0 0 ox 0 0 0 ox 0 

0 
"" 0 

0 
"" 0 

'~ ~ / -!' \I- ..,; ,_ LI \I- ..,; 
1- V14. Sq Prestressed 

Concrete Piles (Typ.) 

EXPANDED PARTIAL ELEVATION VIEW 

II II II \ II II 

" " 0 ~ 0 " 

0 0 ox 0 0 ox 0 

0 0 ox 0 0 ox 0 

0 
"" 0 

0 OY 0 

~ 
,_ LI \I- ..,; ~ \I- LI 

2008 FOOT Design Standards 
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2 1-6 11 #JO x 3" Stainless 
Steel Decking Screws 

Front Face 
of Fender Post Face Plastic Lumber @ 2'-0 11 Ctrs. ---.S:J;;±!- 2 ~ #JO x 3 11 Stainless 

Ya" (jJ x J2 11 Stainless 
Steel Log Screw (Recess 
head flush with top of 
Spacer Block) 

[ Yz 11 !)J Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers ( 4 11 x 6 11 

Post to 6 11 x J0 11 

Deck SupportJ 

Pile Cutoff 

2 11 x 6 11 Roil Mark C 

Plastic Lumber 2 11 x 12 11 

Decking Mark E 
Fiberglass Open 

}8" !Ji Stainless Steel 
Bolt, Locking Nuts and 
Washers (J per each Rail 
at each Post, centered, Typ.J 

Plastic Lumber 4 11 x 6 11 

Post Mork D 

Steel Decking Screws 
(Center in PostJ 

' ""' a 

~ ~ 
a 

ill 
~ c 

~ 

0) 0 
D 

I 

See 
Detail 11A" 

Plastic Lumber 
r::--1r-f--_6 11 x J0 11 Deck r--

' Support Mork Fj 
I 
I 
L. __ _ 

2 "' % 11 !Ji Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.J 

Elevation similar (Typ.) Plastic Lumber 
6 11 x 10 11 Mark F HANDRAIL DETAIL -

~ c5i-
~ ~ 

~~-;~Provide 3 Stainless 
Steel Wire Rope Clamps 
at 3 11 centers (Typ.J 

Splice Plate top and 
bottom of Wale (Typ. 
at each Wale splice 
location except 
along top Wale) ----'..L::..c.:.1 

Ya" !Ji x 12" Stainless 
Steel Log Screws 
(Recess head flush 
with Spacer Blocks) 

er "' Cutoff fD -I Pile 
Elevation 
minus 1'-3 11 

en fTyp.J 
I -
~ 

wraps) 

l 11 !JJ Stainless Steel Threaded Bors, 
Locking Nuts and Washers (Typ.J --'I=i;:::1'.:"..,~_l 

E} 

-,----'.'.'-~ Dl 
[ %11 (jJ Stainless Steel Threaded Bar, 
Locking Nuts and Washers (4 11 x 6 11 

Post to 6" x J0 11 Deck Support) 

SCH 80 PVC Electrical Conduit 

J4 11 Sq. Prestressed 
Concrete Piles 

CROSS R£F£R£NC£Sc 

"" 01! ib ~ " G 

l 11 (jJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.J 

Composite Lumber 
J0 11 x JO" Wales 
Mark A-----

Plastic Lumber 8" x 8 11 

Spacer Blocks Mork B (Typ.J 

r---
1 
I • 
I 
L. 

Ill 
Ill 
Ill 
Ill 

II '---C::c:fll- 14" Sq. Prestressed 
Concrete Piles 

Wire Rope (3 wraps) 

"c-/·1'.-Plastic Lumber 4 11 x 6 11 

Post Mark D (Typ.J 

80 PVC Electrical Conduit 

NHW or MHW 
Elevation 

J4" Sq. Prestressed 
Concrete Piles 

SECTION 8-8 
For locations of Sections A-A and 
8-8 see Sheet J. 

SECTION C-C 
TYPICAL FLARED SECTION 

(8° TURN SHOWN, 4° TURN SIMILAR) 

Plastic Lumber 8 11 

Spacer Blocks 
Mork B fTyp.J 

Composite Lumber 10 11 

Wales Mark A (Typ.J -- / 

NL W or ML W ~ l 
Elevation) ~ 

SECTION A-A 

Composite Lumber 
10 11 x JO" Wales 
Mark A 

J.13 11 !Ji x 12 11 Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer Block) 

Stl " - See 
Detail 11A 11 

~] r-
" I G-t------t-.--1 

Stl I " -~] L 

" 

For Section E-E and Detail 11A 11 

see Sheet 3. 

Plastic Lumber 
6 11 x J0 11 Deck 

3'=-'l~-l&- Support Mark F 

14 11 Sq. Prestressed 
Concrete Piles 

SCH BO PVC 
Electrical Conduit 

Side edge 
of pile 

G ____ _ 

----------~~--

" " " 11,l,===~1:: 

l 11 !JJ Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers <Typ.J 

Plastic Lumber 8 11 x 8 11 

Spacer Blocks Mark B (Typ.J 

14 11 Sq. Prestressed 
Concrete Piles (Typ.J 

l 11 !JJ Stainless Steel Threaded Bar, 
Locking Nuts and Washers (Typ.J 

DETAIL "B" <SHOWING THREADED 
BAR LOCATION/RELATIONSHIP TO PILE PRESTRESSING STRANDS) 

SECTION D-D 
TYPICAL AT INTERMEDIATE PILES 

Ya 11 !Ji x 12 11 Stainless Steel Lag 
Screw (Recess head flush with 
Spacer Block)---~ 

" 
Cc 

~ .2 
" U) 
G 

J" i/J Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.J 

Composite Lumber 
JO" x 10" Wales Mark A 

Plastic Lumber 8" x 8 11 

Spacer Block Mork B <Typ.J 

Stl 

r---
1 
I • 
I 
L. __ _ 

Ill 
Ill 
Ill 
Ill 

Plastic Lumber 
6 11 x 10" Deck 

F 

2 '"'"' Yz" !Ji Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers (Typ.J 

,__::==t!Jo_ 14" Sq. Prestressed 
Concrete Piles 

W1f-e Rope ( 3 wraps) 

Plastic Lumber 4 11 x 6" 
Post Mark D (Typ.J 

80 PVC Electrical Conduit 

SECTION C-C 
TYPICAL STRAIGHT SECTION 

2008 FOOT Design Standards 
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P!as tic Lumber 4 11 

Clearance Gauge 

Support Mark HJ ------,"./f:~~ 

Plastic Lumber 6" x 6" 
Bracing Mork G2 

Plastic Lumber 2 11 x 6 11 

Hand Rail Mark C ---j"°' 

Gauge 

SCH 80 PVC 
Electrical Conduit 

I 

Ya" !/J x 12 11 Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer BfockJ 

~--<~- Jl-~-o-=~-o--~=o-= = = = = = = cef:~~f-- iT -

Ya" If! x 12" Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer Block) 

Plastic Lumber 6 11 x 10" 
Deck Support Mark F 

2i 

Nov1gation_/Light 

00 
go" !? 

(j 

"" + 

Orientation line for 
Navigation Light 

Composite Lumber 

" " "' 

" " "' 

10 11 x 10" Wales Mark A 

'"" 2 
" a 

'"" 2 
" Cl 

\l:J 

\l:J 

-
II 

-

Plastic Lumber 8 11 x 8" 
Spacer Blocks Mark B 
ITyp.J 

--~~=-=·~ = = = = = = ==~=~=~t-

Composite Lumber 
10 11 x 10" Wales 
Mork A 

1" (/! Stainless Steel Threaded Bors, 
Locking Nuts and Washers <Typ.J 

Composite Lumber 

See 
Detail 11A 11 

10" x 10" Wales Mark A 
PARTIAL VIEW F -F 

<SHOWING FENDER END; DECKING 
AND HANDRAIL NOT SHOWN 

FOR CLARITY) 

Plastic Lumber 8" x 8 11 

Spacer Block Mark B <Typ.J 

(8" 

:: 

Ya 11 (jJ Stainless Steel 
Threaded Bors, Locking 
Nuts and Washers (Typ.J 

:: :::-::: ::: - ::: 
1" (/) Stainless Steel Threaded 
Bars, Locking Nuts and 
Washers (Typ.J 

~~-+-.,--14" Sq. 
Prestressed 
Concrete Piles 

Splice Plate top and bottom of Wale, 
o center plate about splice and ([__ Wale 

(Typ. at each Wale splice location, 
except along top Wale) 

SECTION E-E 
TYPICAL FLARED SECTION 

TURN SHOWN, 4 ° TURN SIMILAR) 

lol;.-1------.i...----f- Plastic Lumber 8 11 x 8" 
Spacer Block Mark B 

~i------__ _1_ __ -":"'=IF~'"--3 ~ #10 x 3" Stainless Steel, 
IL .- - - - - - - ~ Decking Screws each end 
I of each Mark E 

I ,r ,, 

VIEW F-F 

_,__-Plastic Lumber 2 11 x 12" Decking 
Mark E shown, Fiberg!ass Open 
Grating similar (6 11 Min. width at 
turns, placed with !/4 11 Min., Yz" 
Max. gap between adjacent boards) 

Recess Threaded Bar Yz" from 
front face of Wale as shown 

}8 11 (/! x 12" Stainless Steel Lag 
Screw (Recess head flush with 
top of Spacer Block) T-;::::::'.:::~:::r 

See 
Detail 

Plastic Lumber 8 11 x B" 
Spacer B!ock Mark B (Typ.) 

/8" (/! Stainless Steel 
Threaded Bars, Locking 
Nuts and Washers <Typ.J 

<SHOWING FENDER END WITH CLEARANCE GAUGEJ 

1'Yi6' I/! Holes /Typ.! Yz 11 Stainless Steel Pf ate 

SPLICE PLATE DETAIL 

" "" 
" 2 \l:J "' " Cl 

Provide oversized hole to 
accept nut & washer 

~~+~14" Sq. 

DETAIL "A" 

CROSS REFERENCES' 

For Navigation Lights and SCH 80 PVC Electrical 
Conduit Details see Design Standard Index 21220. 

For View G-G and Clearance Gouge Details see 
Sheet 4. 

For Detail 118 11 and location of Section £-£ see 
Sheet 2. 

For !ocation of View F-F see Sheet 1. 

" "" 
" 2 \l:J "' " Cl 

©© 
-'-~---lllt:-~~~-------

Splice Plate top and bottom of Wale, IL-'@~_.@~_Jr------' 
center plate about splice and ([__ Wale 
<Typ. at each Wale splice location, 
except along top Wale 

Composite Lumber 10" x 10" 
Wales Mark A (Typ.J 

0 

SECTION E-E 
TYPICAL STRAIGHT SECTION 
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Plastic Lumber 2 11 x 6 11 

Light Support Mork H2 
3'-6 11 

--~-Ya" rJJ Stainless Steel Bolts, 

Ya" rJJ Stainless Steel Bolts 
Locking Nuts & Washers 

Plastic Lumber 2 11 x 6 11 

Light Support Mark H2 

Match Pile 
Cutoff 

0 _, 

" 

Locking Nuts & Washers I -
:·~=c~~~=i~ (TyplJ - ".' ::[/ 
'J R~:J14- Clearance Gouge Light--LJ. illli1 

'--"1--l---+- Plastic Lumber 4 11 x 4 11 

Clearance Gouge Support _______., 
Mark HJ (each face)~ 1 _ 

MINIMUM 
CLEARANCE 

Minimum Clearance Sign-

-

-

Plos tic Lumber 

-
- II 

II 

ElevatioJ1n~L-1"04=t~;==~~:::JS!~;i;~:::l::'.__ Ya" rJJ x Jf:2 11 Stainless 
- Steel Log Screws (Typ.J---tl 

6 11 x J0 11 Mark CJ >

spaced with Wales_ 

@ --+-l ____ --+ 
"' 

0 
°' .s 
u 
D 

~ C} -~ 
'-

do D 

" '" D 

z C§ 

·"' ci c :r: ci 
~ 

Oo °' co ~ 
D I 

l.') 

"" ~ 
u 
c 
D 
'-
D 

Ci do 
"' 

Clearance Gouge 
Width Varies 

VIEW H-H 

Ya" rJJ x JJ 11 Stainless Steel 

II 

~ll 

@ 

~~ 

I 

lP!os tic Lumber ~~ ~ 
6 11 x J0 11 Mork 
F6 (Typ.! 

II 
II 

" . * L @+---------+ 
Wl~~~--..~--n-r'"" ::o 1-- Plastic Lumbe~ 

~ 6 11 x J0 11 Bractng 
Mark Gl (Typ.J 

f 
Bolts , Locking Nuts & .' 
Washers (recess Head) ( T yp.) _-n-'\t-,--n-"1.~-u--...--i •n-°I.~ • .,-

I 

Y:z 11 !JJ Stainless Steel 
Threaded Bars, Locking 

co _,. 

"' 

Nuts & Washers (Typ.J _jlJ-1---J 

Plastic Lumber 6 11 x 6 11 

Bracing Mork G2 ( T yp.) 

1---- Clearance Gauge 

NL W or ML W 
Elevation 

1£ Plastic Lumber 
4 ' x 4 11 Mork HJ 

-
-
-~L...J"-----"'--....U.,1 

II "" ""-!----------+ II ~ ';)' ';)' 
" 

(WALES, PILES AND BRACING 

NOT SHOWN FOR CLARITYJ 

VIEW G-G 
(WALES, DECKING AND HANDRAIL 

NOT SHOWN FOR CLARITYJ 

====CLEARANCE GAUGE DETAILS==== 

Orientation line for 
Clearance Gouge 

I[ Channel =i 

\ 
90"± 

To ovoid connection bolt conflicts, 
place and bolt Mark G2 in place p~ior 
to installation of next wale above d 

Composite Lumber 
J0 11 x J0 11 Wales Mark 

Y:z 11 rJJ Stainless Steel 
Threaded Bars, Locking 
Nuts & Washers (Typ.J 

Clearance 
Gauge 

J" !/! Stainless Steel 
Threaded Bars, Locking 
Nuts & Washers (Typ.) Front Face of Fender 

Plastic Lumber 8 11 x 8" 
Spacer Blocks Mork B 
(Typ.J 

~--'"--- 14 11 Sq. Prest. 

P!os tic Lumber 
6 11 x J0 11 Bracing 
Mark Gl (Typ.J 

Ys" !jJ x JJ 11 Stainless Steel 
Bolts , Locking Nuts & 
Washers (recess Head) (Typ.J 

Cone. Pries 

Plastic Lumber 
6 11 x JO" Bracing 
Mark Gl (Typ.J 

1------- Plastic Lumber 6 11 X 6 11 Bracing Mark G2 
(align vertical faces with previous Mark G2 
to insure Mark HJ will contact all Mark G2 's 

Plastic Lumber 
4" x 4" Bracing 
Mark HJ (ins ta!! 
plumb) 

and be plumb) 

SECTION J-J 

CROSS R£F£R£NC£S' 

For Estimated Structural Composite and Plastic 
Lumber Bil! of Materials Quantities and Fender 
System Table of Variables see Structures Plans. 

For location of View G-G see Sheet 3. 
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"STRUCTURAL COMPOSITE LUMBER BILL OF MATERIALS "PLASTIC LUMBER BILL OF MATERIALS 

MARK 
SIZE 

DIMENSIONS 
BOARD FT. ND. 

QUANTITY MARK 
SIZE 

DIMENSIONS 
BOARD FT. NO. 

QUANTITY (NOMINAL! PER EACH REQD. (NOMINAL! PER EACH REQD. 

JO" x JO" B 
8" x 8" 8" (STRAIGHT! 3.6 

Al COMPOSITE 32'-0" (STRAIGHT! 266.6 
PLASTIC LUMBER 

'-. 
LUMBER 0 16'-0" (STRAIGHT! .Q 2 11 x 6 11 

E c <Trim & Miter Ends 16.0 
~ PLASTIC LUMBER 

1= %:r ---" as required) 
JO" x 10" -~ 

~ 

I c 
A2 COMPOSITE 266.6 - 0 4" x 6" ~~ D 4'-4" (STRAIGHT! 8.7 

I I 

0 Q_ PLASTIC LUMBER LUMBER 32'-0" ii: ~ 
0 ~ 

1= %3 c 0 

*" E 
2" x 12" 2'-6" (STRAIGHT! 

5.0 o-
JO" x JO" a PLASTIC LUMBER (Miter as required, 6" min. width) 

I 0 0 
A3 COMPOSITE 133.3 .';::'.J:::; 

LUMBER 
I I 

~In 
6 11 x 10 11 '-. 

16'-0" 0 
Fl 32'-0" (STRAIGHT! 160.0 

0 r·s .Q 
PLASTIC LUMBER E 

l=T% %?r 0 0 ~ 

'-' :0 

~f Y43 ---" 
JO" x JO" ~ 0 ~ 0 f.._ 6" x 10" -~ c '-. I A4 COMPOSITE 133.3 2 ~ - 0 F2 PLASTIC 159.6 ~~ 

LUMBER I 16'-0" 
I 

u ti 

I I 

0 Q_ 
Y- LUMBER 31'-11" ii: ~ '-. '-. 
- 0 0 ~ 

l=T% In -%?r 0 Y43 c 0 

"""" ~f 
o-

JO" x 10" u 
o~ 6" x JO" 0 0 

A5 COMPOSITE 133.3 - 0 I ~ J:::; 
E:::.::: F3 PLASTIC 79.6 

LUMBER 
I I I I 

~In 
16 -0 :.;:::; OJ LUMBER 0 

C'.: 
15'-11" r·s 

l=T% a c 
0 

~t=Ty;· %3 '-' :0 JO" x JO" 0 
6" x JO" 

~ 0 

I In a f---
A6 COMPOSITE 133.3 '-. 

I 

F4 PLASTIC 78.8 2 ~ 
LUMBER 

I 
16 -0 LUMBER 

I 
15 -9Y4 

I 

u ti 
0 ·-
'-. '-. 

- 0 
In -

~t=TYa· %3 0 

6 11 x 10 11 0"" 
o~ 

F5 PLASTIC 78.4 - a E .o:.::: 
LUMBER 

I 
15'-81/4 ii 

I 
~OJ 

C'.: 

~t=TYa· 0 

* All Plastic Lumber and Composite Lumber Dimensions and Quantities shown 6" x JO" 0 

I In 
ore based on Nominal Lumber Dimensions and may vary depending on Actual F6 PLASTIC 79.3 
Lumber Dimension. LUMBER 

I 
15 -JOY4' 

I 

u: Provide Fiberglass Open Grating in lieu of 2" X 12" Plastic Lumber when called 
for in the Plans. Mounting hardware shall be Stainless Steel, install per Manufacturer's Gl 

6" x 10" 
3'-8" (STRAIGHT! 18.3 

recommendations. See Index No. 21900 and Structures Plans for Notes and Details. PLASTIC LUMBER 

G2 
6" x 6" 

4'-1" (STRAIGHT! 12.3 
PLASTIC LUMBER 

Hl 
4" x 4" PILE CUTOFF ELEV. MINUS NL W OR 1.3 PER 

PLASTIC LUMBER MLW ELEV. PLUS 5'-6" !STRAIGHT! LF EACH 

H2 
2 11 x 6 11 

1'-2" (STRAIGHT! 1.2 
PLASTIC LUMBER 

@ 
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