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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 infringement 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 Exemp_f 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 pipe systems. Therefore, those portions 
of Department plans that depict pipes, pipe systems, or the infernal fayout and structural elements of a structure owned or operated by_ the 
Department, are exempt from a public recoras 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 com{!letion r existing, draft, preliminary, phase reviews, final J. 
Entities or persons outside the Department requestifJSJ or receiving cop_ies of any portion off/ans 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 infernal 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. Ref er to Topic No. 
050-020-026 for further requirements. 

The pdf version of these standards con be accessed on the following website: 

http://www.myflorida.com/rddesign/rd/RTDS/06/2006_Standards.htm 

Copies of this document con be procured by contacting the following: 

FLORIDA DEPARTMENT OF TRANSPORTATION 
MAPS & PU BL/CATION SALES 

MAIL STATION 12 
605 SUWANNEE STREET 

TALLAHASSEE, FLORIDA 32399-0450 
Phone r 850 J 414-4050 
Fox Number I 850 J 414 -4915 

http :I lwww.dot.state. f l.uslmopsandpubl icationsl 



21XJ4 to 2D06 Boole/et Cross-Reference Sheet 
Rwslons Sheets Since Publ/ottflon Of The 21XJ4 Boole/et I 4 Sheets J 

NJBREVIATIONS NID S'flJ80LS 
00/ Standard Abbreviations I 2 Sheets J 
002 Standard Symbols I 3 Sheets J 

ERJS/0# CONTID. NID WATER WNJTY 
/00 TeJTfJOfTlry Slope Drain And Sod Flume 
IOI Trash Retainer And Sediment Basin 
/02 TeJTfJOfTlry Erosion And Sediment Control ( 3 Sheets J 
m Turbidity Barriers 
KH Permanent Erosion Control ( 2 Sheets J 
/05 Shoulder Sodding And Turf On Existing Fac111tles 
/06 Soll Tracking Prwentlon Dwlce Type A 

DNJNNJE 
199 Geatextlle Criteria 
2DO Struature Bottoms-Type J And P ( 3 Sheets J 
2DI SUpp/ementory Deirllls Far Manha/es And Inlets < 4 Sheets J 
2D5 Cover Height < 5 Sheets J 
2D6 Trench Drain ( 2 Sheets J 
210 CUrb Inlet Tops-Types/, 2, 3 And 4 
211 CUrb Inlet Tops-Types 5 and 6 ( 2 Sheets J 
212 CUrb Inlet-Type 7 
213 CUrb Inlet-Type 8 
214 CUrb Inlet Top- Type 9 
215 CUrb Inlet Top-Type /0 
216 Closed Flume Inlet I 3 Sheets J 
217 Med/on Barrier Inlets Types /, 2, 3, 4 And 5 ( 2 Sheets J 
218 Bo"ler Wall Inlet < 2 Sheets J 
219 Barrier Wall lnlet-Bo"ler Wall, Concrete I Rigid J IC & G J I 2 Sheets J 
22D Gutter Inlet-Type s ( 3 Sheets J 
221 Gutter Inlet-Type V I 2 Sheets J 
BO Dltoh Bottom Inlet-Type A I 2 Sheets J 
2'I Dltr:h Bottom Inlet-Type B I 3 Sheets J 
232 Dltr:h Bottom Inlets-Types C, 0, E And H (6 Sheets J 
2.D Dltr:h Bottom Inlets-Types F And G 
234 Dltr:h Bottom Inlet-Type J 
235 Dltr:h Bottom Inlet-Type K I 2 Sheets J 
240 Skimmer Far Outlet Control Struatures I 2 Sheets J 
2111 Skimmers For French-Drain Outlets 
245 Underdraln Inspection Box 
250 Straight Concrete Endwalls-Slngle And Multiple Pipe I 2 Sheets J 
251 Straight Concrete Endwalls-Slngle And Double 60" Pipe I 2 Sheets J 
252 Straight Concrete Endwalls-Slngle And Double 66" Pipe I 2 Sheets J 
253 Straight Concrete Endwalls-Slngle And Double 72" Pipe < 2 Sheets J 
255 Straight Concrete Endwall-Slng/e 84" Pipe 
258 Straight Sand-Cement Endwalls 
2BJ U-Type Concrete Endwalls With Grates-15" To 30• Pipe 
2S/ U-Type Concrete Endwalls-Boffles And Grate Optlonal-15" To 30" 

Pipe ( 3 Sheets J 

TABLE OF CONTENTS 
DRNNllJE I CONT. J 
254 U-Type Concrete Endwall-Energy Dlsslpator-30" To 72" Pipe 
2E6 Winged Concrete Endwalls-Slng/e Round Pipe 
2S8 U-Type Sand-Cement Endwalls 
270 Flared End Section 
272 Cross Drain Mitered End Section I 6 Sheets J 
273 Side Drain Mitered End Section I 6 Sheets J 
2iJO Mlsael/aneous Drainage Detalls I 4 Sheets J 
281 Dltr:h Ptwement And Sodding ( 2 Sheets J 
2B2 Back Of Sidewalk Drainage 
2133 Med/on Opening Flume 
284 Concrete Shoulder Gutter Spl//wa'J 
285 French Drain I 2 Sheets J 
286 Underdraln < 2 Sheets J 
28! Concrete Ptwement SUbdralnage I 3 Sheets J 
290 Concrete Box cuwerts I 5 Sheets J 
293 Safety Mod/float/ans Far Inlets In Box CUwerts 
295 Safety Mod/float/ans Far Endwalls 

CURBS NID PAVEMENT JOINTS 
300 CUrb & Curb And Gutter 
.JOI Tum Lanes 
302 Traffic Separators ( 3 Sheets J 
303 Curb Return Praflles 
304 Public Sidewalk CUrb Ramps < 6 Sheets J 
305 Concrete Ptwement Jalnts I 4 Sheets J 
306 Bridge Approach Expansion Jalnt-Concrete Ptwement 
:JOT Mlsael/aneous ut111ty Detalls I 3 Sheets J 
.JOB Concrete Slab Replacement I 2 Sheets J 
3/0 Concrete Sidewalk ( 2 Sheets J 

TRAFFIC RNUNfJS 
400 Guardrall I 23 Sheets J 
402 Guardrall Trans1tlons And Connections Far Existing Bridges ( 2fj Sheets J 
4/0 Concrete Bo"ler Wall ( 22 Sheets J 
412 LDw Praflle Bo"ler I 5 Sheets J 
414 Type K Telf¥XJf'OJ'Y Concrete Bo"ler 17 Sheets J 

415 TeJTfJOfTlry Concrete Bo"ler I /0 Sheets J 
417 Inertia/ Crash Clish/on 
42!J Traffic Ra1/1ng - I 32" F Shape J ( 2 Sheets J 
421 Traffic Ra111ng - I Median 32• F Shape J I 2 Sheets J 
422 Traffic Ra111ng - I 42• Vert/oat Shape J I 2 Sheets J 
423 Traffic Ra111ng - I 32• Vertloal Shape J I 2 Sheets J 
424 Traffic Ra111ng - I Carra/ Shape J I 7 Sheets J 
425 Traff/a Ra111ng - I 42• F Shape J I 2 Sheets J 

461 Opaque Visual Bo"ler 
470 Traff/a Ra111ng - ( Thrle Beam Retrofit J 

General Notes & Detalls < 2 Sheets J 
471 Traffic Ra1/1ng - I Thrle Beam Retrofit J Narrow Curb I 3 Sheets J 
472 Traffic Ra1/1ng - I Thrle Beam Retrofit J Wide Strong 

CUrb Type I ( 3 Sheets J 

473 Traff/a Ra1/1ng - ( Thrle Beam Retrofit) Wide Strang CUrb Type 2 ( 3 Sheets) 
474 Traffic Ra111ng - I Thrle Beam Retrofit J Intermediate CUrb I 3 Sheets J 
475 Traffic Ra1/1ng - I Thrle Beam Retrofit J Wide CUrb Type II 3 Sheets J 
476 Traffic Ra111ng - I Thrle Beam Retrofit J Wide CUrb Type 2 I 3 Sheets J 

TRAFFIC RNUNfJS I CONT. J 
480 Traffic Ra1/1ng - ( Vertloal Face Retrofit J General Notes & Detal/s 
481 Traffic Ra1/1ng - ( Vertloal Face Retrofit J Narrow Curb ( 2 Sheets J 

482 Traffic Ra111ng - ( Vertloal Face Retrofit J Wide CUrb I 4 Sheets J 
483 Traffic Ra111ng - ( Vertloal Face Retrofit J Intermediate CUrb I 2 Sheets J 
490 Skew Deirllls For Traff/a Ra1/1ngs, Parapets and Traffic Separators 

flENERAL 
500 Remwal Of Organic And P/astla Material < 2 Sheets J 
50/ Geosynthetla Relnforoed Solls < 9 Sheets J 
505 Embankment ut111zatlon I 3 Sheets J 
506 Mlscel/aneous Eartfwfork Detalls 
5/0 SUperelevatlon-Rural Hlg/'Ntays, Urban Freeways And High Speed 

Urban Hlg/'Ntays I 2 Sheets J 
511 SUpereltwaflon-Urban Hlg/'Ntays And Streets I 3 Sheets J 
514 Optional Base Group And Struatural Numbers I 2 Sheets J 
515 Tumoufsl6SheetsJ 
516 Tumouts-Resurfaclng Projects 
518 Rumble Strips I 2 Sheets J 
52!J Gravity Wall 
525 Raf1¥J Terminals < 5 Sheets J 
526 RoacMqy Trans1tlons I 8 Sheets J 
527 Directional Median Opening ( 3 Sheets J 
528 Median Bo"ler Opening Far Emergenoy Aooess 
530 Rest Area Equipment I 3 Sheets J 
532 Mal/boxes I 3 Sheets J 
535 Traotar Crossings 
540 Settlement Plate 
544 l.andsoape lnstal/atlon I 3 Sheets J 

546 Sight Distance At Intersections ( 6 Sheets J 
560 Ral/raad Crossings 

TRAFFIC CONT1«JL THIDSI _.. ZONES 
600 General Information Far Traffic Control Through Wark Zones I /0 Sheets J 
60/ Two-Lane TWO-Way, Wark Outside Shoulder 
602 Two-Lane TWO-Way, Wark On Shoulder 
603 Two-Lane TWO-Way, Work Within The Travel Way 
604 Two-Lane TWO-Way, Work In Intersection 
605 Two-Lane Two-Way, Work Near Intersection 
606 Two-Lane Two-Way, Work Within The Travel Way-Signal Control ( 4 Sheets) 
607 Two-Lane Two-Way, Mobile Operation, Work On Shoulder And Wark 

Within The Travel Way 
608 TWO-Lane Two-Way, TeJTfJOfTlry Owers/on Connection 
611 Mult1/ane, Work outside Shoulder 
612 Mult1/ane, Work On Shoulder 
613 Mult1/ane, Work Within The Travel Way-Median Or Outside Lane I 2 Sheets J 
614 Mult1/ane, Work Within The Travel Way-Center Lane I 2 Sheets J 
615 Mult1/ane, Work In Intersection 
616 Mult1/ane, Work Near Intersection-Median Or Outside Lane I 3 Sheets J 
617 Mult1/ane, Work In Intersection-Center Lane 
618 Multl/ane, Work In Intersection-Two Lanes Closed-45 MPH Or Less 
619 Multl/ane, Mobile Operations Work On Shoulder, Work Within Travel Way 
62D Multl/ane D/Vlded, Temporary D/Verslon Connection ( 2 Sheets J 
621 Multl/ane Und/Vlded, Temporary Owers/on Connection 
622 Multl/ane, Wark Near Intersection-Temporary D/Verslon Connection 

-35 MPH ar Less 



TABLE OF CONTENTS 
TRAFFIC txJNTta THIDlfJH IW1RK ZONES I CONT. J WALL AND SOJND BNWER S't'STEJIS 
628 Two Way Left Tum Lane Closure 
5'0 Cf'0880Ver For PavTng Trofn Operotfons, Rural< 2 Sheets J 
~ Temporary Cf'0880Ver < 2 Sheets J 
6.J5 Work In VTcTnTty Of Railroad Crossfng 
640 ConvertTng Two-Lanes To Four-Lanes DMded, Rural< 2 Sheets J 
641 Convertfng Two-Lanes To Four-Lanes DMded, Urban < 2 Sheets J 
642 Tronsfffons For Temporary Concrete Bo"Ter Woll On Freewoy Faol/fffu 
650 Two-Lane Two-Way, Rural struoture Rep/oaement < 2 Sheets J 
651 MulfT/one DMded, Mofntenonoe And Construatfon < 2 Sheets J 
660 PedestrTon Control For Closure Of STdewol/cs 
665 Umffed Accll88, Temporary OpenTng 
610 MotorTBf Aworene88 System 

5/00 RetoTnTng Wall-Cast In P/oae < 2 Sheets J 
52DO Preoast Sound Bo"Ters-Generol Notes 
S2D/ Preoast Sound Bo"Ters-TeKfure Optfons 
S2D2 Preoast Sound Bo"Ters-F/ush Panel Optfon I 4 Sheets J 
5203 Preoast Sound Bo"Ters-Reoe88ed Panel Optfon I 4 Sheets J 
S2D4 Preoast Sound Bo"Ters-FTre Hose Aoce88 Hole & DrofflO(/e Details 
5205 Preoast Sound Bo"Ters-Plle and Post ReTnforoTng Steel<7 Sheets J 
5206 Preoast Sound Bo"Ters-Plle Depth and ReTnforoTng Summary 
52/0 Trofffc RaT/Tng/Sound Barrfer < a•-o• J < 3 Sheets J 
5211 Trofffc RaT/Tng/Sound Barrfer < 14•-o• J < 3 Sheets J 
5212 Trofffc RaT/Tng/Sound Barrfer < a•-o• J Junctfon STab < 2 Sheets J 
5213 Trofffc RaT/Tng/Sound Barrfer T-Shape Spread Fooffng < 2 Sheets J 
S2J4 Trofffc RaT/Tng/Sound BarrTer L -Shaped Spread Footfng I 4 Sheets J 
5215 Trofffc RaT/Tng/Sound Barrfer Trench Footfng 
5300 Permanent RetoTnTng Wall Systems < 15 Sheets J 
5301 Temporary RetoTnTng Wall Systems 

WDSIDE OFFSEIS S81.M AND llARIUNSS 
700 Roodsfde Offsets < 2 Sheets J l/2DO Standard Rood8Tde STgn < 3 Sheets J 

FENCi/iS AND l'EDESTRIAN RNUllBS 
l/::SOO A/umfrHJm & Steel Overhead STgn Struotures 
l/::J/O CanfT/ever STgn Struoture I 5 Sheets J 

BOO Fence l..Dooffon I 2 Sheets J 
80/ Fence-Type A I 2 Sheets J 
802 Fence-Type B I 2 Sheets J 
803 ConfT/ever Slide Gate-Type B Fence 
8/0 Brfdge Fencfng I VertTcaT J < 4 Sheets J 
811 Brfdge Fencfng I CUrved Top J < 3 Sheets J 
812 Brfdge F encTng I Enclosed J I 4 Sheets J 
82D PedestrTon/Bfu/Cle RaT/Tng 
821 A/umfrHJm PedestrTon/BToyole Bullet RaT/Tng For Trofffo RaT/Tng ( 32• F Shope) 
822 AlumfrHJm PedestrTon/BToyole Bullet RaT/Tng Details < 2 Sheets J 
850 steel PedestrTon/BToyole PTc/cet RaT/Tng I 2 Sheets J 
860 AlumfrHJm Pedestrfon/BToyole PTc/cet RaT/Tng < 2 Sheets J 
670 AlumfrHJm PTpe GuTderol/ 

l/32D Span STgn Struoture I 5 Sheets J 
1/860 STngle Column Ground Sff/118 < STgn Proffle & ldentTfToatTon 

Numbers J I 4 Sheets J 
11861 STngle Column Ground Sff/118 < 60 mph J 
11862 STngle Column Ground Sff/118 < 70 /ffJfl J 
11863 STngle Column Ground Sff/118 <BO /ffJfl J 
11864 STngle Column Ground Sff/118 < 90 mph J 
11865 STngle Column Ground Sff/118 <All WTnd Zones J I 2 Sheets J 
IJUIT llountfng Exff Numberfng Panels To HTgtwray Sff/118 
17:J02 Typfcal Sectfons For P/oaement Of STngle & MulfT-Ca/umn Sff/118 
17328 Typfoal STgnTng For Truc/c Wefgh & lnspectfon Stotfons 
17::144 School Sff/118 & Mor/cfflf/8 < 6 Sheets J 
173'15 lnten:hange Markfflf/8 I 4 Sheets J 
17::H6 Specfal Mor/cfng Areas < 13 Sheets J 
17::J49 Trofffc Controls For Street TermTnatTons 
17350 STgnTng For MotorTBf ServTces 
17351 Welcome Center STgnTng I 2 Sheets J 
17352 Typfoal Ploaement Of RefTectTVe Pavement Mor/cers < 2 Sheets J 
17355 Specfal STgn DetoT/s <II Sheets J 
17356 Span WTre Mounted STgn Detol/s I 2 Sheets J 
17357 Brfdge Wefghf Restr/affons 
17359 Rural Narrow Brfdge Treattnant I 2 Sheets J 

WWlflAY IJfJH11llfl 
17500 Conventfonal Ughffng I 3 Sheets J 
1750/ HTgtwray LTghfTng General Notes 
17502 Hfghmasf Ughffng Detol/s I 4 Sheets J 
17503 Roadway Ughffng Detol/s 
17504 Servfce Pofnt Details 
17505 External Ughtfng For Sff/118 < Merr:ury Vapor J I 2 Sheets J 
17515 A/umfrHJm Ughf Pole <7 Sheets J 

TRAFFIC SIMAL. AND BUPllEllT 
17600 Motorfst ATd Call Box < 3 Sheets J 
17721 Conduff lnstol/affon Details < 2 Sheets J 
/77V Steer strofn Pole < 3 Sheets J 
17725 Concrete Poles 
17727 STgnal Cable And Span WTre lnstol/affon Details I 2 Sheets J 
/77:D AerTal Interconnect 
177!16 Electrfc Power Servfce 
17743 Standard Most Arm B & C A88emb/Tes I 2 Sheets J 
17745 Most Arm A88emb/Tes I 5 Sheets J 
17746 llonotube STgnal Struoture < 4 Sheets J 
177"8 Free-SWTngTng, lntemally-lllumTnated Street STgn A88emb/Tes 
177'49 DampTng Devfce For MTscel/aneous Struotures 
17764 PedestrTon Control STgnal lnstol/affon Details 
17781 Vehfcle Loop lnstol/affon Details I 2 Sheets J 
17784 PedestrTon Deteotor A88embly lnstol/affon Details I 2 Sheets J 
17841 Cabfnet lnstol/affon Details 
17670 Standard STgnal Operotfng P/ans < 2 Sheets J 
17881 AdVonce Wamfng For R/R Crossfng 
17882 Railroad Grode Crossfng Trofffo Control Devfces < 4 Sheets J 
17890 Trofffc Control Devfces For Movable Span Brfdge STgnals 

I 3 SheetsJ 

11/SCEUNIElllS 
/7900 Trofffc MonTtorTng STfe < 9 Sheets J 



•TtRESTRESSEJ> CIJllCRETE MSHTO BENIS 
2Dl/O Typloal AASHTO And Bulb-T Beam Details and Notes 
2Dl2D AASHTO Type II -Beam Standard Details 
2Dl30 AASHTO Type III Beam - Standard Details 
2Dl40 AASHTO Type 1I£ Beam - Standard Details 
2Dl50 AASHTO Type JC Beam - Standard Details 
2fJ/60 AASHTO Type JlI Beam - Standard Details 
2DfT2 Florida Bulb-T 72 Beam - Standard Details 
2DfTB Florida Bulb-T 78 Beam - Standard Details 
2Dl99 Build-Up And Def/eotlon Data For AASHTO And Bulb-T Beams 

•TtRESTRES'JED CIJllCRETE FIJJRllM U BENIS IFUBJ 
2D2JO Typloal Florida u Beam Details And Notes ( 2 Sheets J 
2D248 Florida U 48 Beam - Standard Details < ;s Sheets J 
2D254 Florida U 54 Beam - Standard Details < ;s Sheets J 
2D2t);J Florida U 6:J Beam - Standard Details ( ;J Sheets J 
2D2T2 Florida U 72 Beam - Standard Details < ;s Sheets J 
2D299 Build-Up And Def/eotlon Data For Florida U Beams 

?RESTRESSBJ CIJllCRETE llNERTED-T BENIS 
2tJ;JIO Typloal lrwerted-T Beam Details And Notes 
2l»2D lrwerted-T Beam Standard Details 

CIJllCRETE WI I'll.ES 
2D400 Notes And Details For Preoast Concrete Sheet Plies 
2D4/0 Preoast Concrete Sheet Pile Type • A. - /0 Inch Thlo/c 
2D412 Preoast Concrete Sheet Pile Type • A. - 12 Inch Thlo/c 
2D430 Preoast Concrete Sheet Pile Type •B• - Variable Angle Corner Pile 
2D440 Preoast Concrete Sheet Pile Type •c• - Right Angle Corner Pile 

BENflN(J PADS 
2D500 Composite E/astomerlc Bearing Pads 
2D50I Beveled Bearing Plate Details 

saJARE AND IDlllD IXJllCRETE I'll.ES 
2D60fJ Notes And Details For Square Prestressed Conorete Plies 
2D60I Square Prestressed Concrete Pile Splices 
2D6/2 12• Square Prestressed Concrete Pile 
2D6/4 14• Square Prestressed Conorete Piie 
2D6/B 18• Square Prestressed Concrete Pile 
2D62D 20• Square Prestressed Concrete Pile 
2D624 24• Square Prestressed Conorete Pile 
2D630 30• Square Prestressed Conorete Pile 
2IJ6;Jf High Moment Copaclty 30• Square Prestressed Concrete Pile 
2D654 54• Preoast/Post-Tensloned Conorete Cylinder Pile ( 2 Sheets J 
2/1660 60• Prestressed Conorete Cylinder Pile < 2 Sheets J 

TABLE OF CONTENTS 

APIWJACll SLABS 
2D900 Approach Slabs <Flexible Pavement Approaches J < 2 Sheets J 
2D9IO Approach Slabs <Rigid Pavement Approaches J < 2 Sheets J 

BR/DBE EXPANS/Dll JOINTS 
21/00 Strip Seal Expansion Joint ( ;s Sheets J 

STllJCTURES IJflHTl/IB AND UTIUTIES 
212DO Ught Pole Pilaster ( 2 Sheets J 
21210 utility Conduit Details ( 2 Sheets J 
2122/J NtNlgoflon Ught System Details (Fixed Bridges J ( 2 Sheets J 
21240 Maintenance Ughtlng For Box Girders ( 2 Sheets J 

STANDARD BAR BENDlllB DETNLS 
21:!100 Standard Bar Bending Details 

F'OST-TENSIOlllllB DETNLS 
2l80I 
2l8IJ2 
2J8();J 

Post-Tensioning Vertloal Profiles ( 2 Sheets J 
Post-Tensioning Anchorage Proteotlon 
Post-Tensioning Anchorage And Grouting Details ( ;s Sheets J 



INDEX NUMBER CHANGE REFERENCES AND QPL INFO INDEX NUMBER CHANGE REFERENCES AND QPL INFO ! Continued J 

2006 DESIGN 2fJ04 DESIGN 2fJOfj DESIGN 2fJ04 DESIGN STRUCTURES STANDARDS COMMENTS 
STANDARDS INDEX NUMBER STANDARDS INDEX NUMBER STRUCTURES STANDARDS COMMENTS STANDARDS INDEX NUMBER STANDARDS INDEX NUMBER 

001 thru 301 001 thru 301 No Number CIKinge 5300 5000 Permanent Walls-Gener/a Notes & Details 
302 302 9020 & 9025 530/ 5000 Temwirorv Walls-General Notes & Detalls 

303 thru 31{) 303 thru 31{) No Numner 1.mfl(Je New 
No Number COOnge, but removal of proprietary End Treatments were remwed 

400 thru 4KJ 400 thru 410 and n/aced on the QPL 
5005 thru 5130 To be nfaced on QPL when O'"'""VOI 

11200 9535 
412 Jnferim 412 Low Profile Barrier moved to 2006 Desjnn Standards 

413 Placed on QPL 1/3/{) 2000 
415 415 715 11320 201{) 

416 Placed on apL "~ '""' " "" "~ '""' " "" AJn AIHmh<>f f'hnnn10 

417 417 No Number Change 11500 thru 11515 11500 thru/1515 No Number Chonr1e 
420 700 11600 thru 177 48 11600 thru 177 48 No Number Chonae. 17141 Removed. 
421 710 
422 720 17764 thru 11890 17764 thru 11890 No Number Cho""e 
423 730 11900 11900 No Number Chonne .,. 74" 

425 750 20/10 //{) 

432 thru 441 Placed on rJPL 20120 120 
No Number Chafllle 

470 771 20140 140 
471 772 20150 150 

w•=• =· 
473 774 20112 112 
474 775 20/IB llB ,_ 
476 m 202/0 2/0 
480 7BI 20248 248 _, ,,, 
482 7B3 & 784 20263 263 
483 785 20Z!2 2I2 

.<-

500 thru 560 500 thru 560 No Number Chanae 2031{) 31{) 
600 600 No Number CfKJnae 20320 320 
60/ 601 No Number COOnae WW" .<;-Al11'1 

•no 602 No Number COOnae 204KJ 4/{) 

603 Deleted and combined with other Indexes 204/2 412 
604 thru 606 604 thru 606 No Number Chanae 

607 Deleted and combined with other indexes 20440 440 
608 thru 611 608 thru 611 No Number CIKinae 20500 50/ 

612 Deleted and combined with other Indexes .o-

613 thru 616 613 thru 616 No Number Channe 20600 600 
611 Deleted and combined with other indexes 2060/ 60/ 

Deleted and combined with other indexes 
620 thru 624 620 thru 624 No Number Channe 20614 614 

625 Deleted and combined with other indexes 206/B 6/B 
626 thru 642 626 thru 642 No Number Chanae w~w• •w 

700 700 No Number Change 20624 624 
BOO 450 20630 630 

802 452 20654 654 
803 453 20660 660 

"" ~"" .o-

Bl/ 9031 209/0 s-9/0 
B/2 9032 21!{)0 //{)/ 

B21 Bl{) 212/0 90/0 
B22 820 21220 1210 

'"N' ,,,, 
860 860 21300 1300 
1!10 1!10 21BOJ /BO/ 

5200 1501 21803 1803 
520/ 1503 ,w,, l.'ll4 
5203 1505 
5204 1506 

5206 1558 
52/0 1550 

5212 1560 
5213 1570 

5215 1580 



Index 
Number 

001 

002 

IOI 
102 
104 

105 
199 

200 

201 

205 

212 

213 

214 

215 

217 

218 

219 

220 

221 

230 

Sheet 
Number 

Table of Confenfs 
I of 2 

2 of 2 
2 of 3 
3 of 3 
I of I 

3 of 3 
I of 2 

2 of 2 

I of I 
I of I 

I and 3 of 3 
I of 3 

2 of 3 

3 of 3 

I thru 4 of 4 
I of 4 

2 of 4 

3 of 4 

4 of 4 

I of 2 

I of I 

I of I 

I of I 

I of I 

I of 2 

2 of 2 
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3 of 3 
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Revisions 
Design Standards 

2006 

Description 

Revised the fable of content to reflect the addition of the Structures Indexes. 
Added CTPB-Cement Treated Permeable Base, ATPB-Aspha!t Treated Permeable Base, MD-Machine Direction, 
CD-Cross Direction, and kN-Ki/o Newton, HSHV-High Strength Horizontal Vertical 
Added NHS-National Highway System, TTC-Temp Traffic Control, SIP-Stay In Place, OPL Ouaified Products List 
Symbol "Guardrai/ 11 revised. 
The 11Conduit 11 symbol revised. 
"General Construction Nofes 11 -A!I references fa Index Nos 451 and 452 renamed. 451 renamed to 801 and 452 renamed to 802. 
11 Type IV Silt Fence 11 -Note reference to Index No. 45! renamed to 801. 
Charts -revised. 11Generol Note 11 added. 
Elimination of asphalt mulch lines. All 4 1 sfiou!der pavement notations revised fo be 5 1 sfioulder. 

Completely revised. Sheet Title Revised. 
Cfiarf- "Standard Criteria 11 -Row- 11Stabi lizotion ( R ) 11 -deleted. "MIN GRAB TENSILE STRENGTH kN 11

, "Min Sewn Sfrengfh 11 

and !!Min Puncture 11
- Elongation info revised. 

New Sheet added. Index completely revised. 
Added: Tables I & 2 with precast dimensions & areas of reinforcing; Round hole riser opening to Alt.B top slab; 
Optional construction joint to Section C-C; Exposed reinforcing notes to Note 9; Note 15. Cfianged: All CIPL Concrete 
to Class II; Note 4 precost manufacturing reference to Specification Section 449; Note 9 minimum cover 
requirements and minimum lap splice length: Clar/fed Note 10: Additional reinforcing around pipe opening; Other 
minor layout, format and note changes. Deleted: Non-reinforced concrete option from Note 2; ASTM C76 from Notes 
3 & 9. Moved: 11Slab to Wolf Detail" to Sheet 2. 
Added: new sheet. Changed: 11S/ob to Wall Detai/ 11 for shear key minimum dimensions and optional construction Joint 
note reference to Index 20!, Sheet 3. Moved: Previous Sheet 2 of 2, to 3 of 3. 

Change design values in Tables I thru 5 and added Table numbers 6, ? & 8. 

Sheets 5 and 6 deleted (moved details fo individual indexes). Addition of 11Precasf 11 detail added. 
Added: Designer Note. Changed.- Note 2. 
Added: Brick ad)ustment and 2-piece manhole cover dimensions to Type 7 & 8 Manhole Top details; Added Note 5 
& 7; Adhesive Bonded Anchor Eye Bolt option; Added Inset A. Changed: Note 5 to Note 6. EYE BOLT AND CHAIN 
REQUIREMENTS fable for Inlet Type H with 2 center grates revised. 

Added: Additional comparative side views; 6 11 minimum h dimension Pictorial view of segment corner pipe opening: 
Added 2 11 tolerance to pipe opening; Wolf Reinforcing Splice Details. Changed: General Notes le, 3 & ?: 
cover to 2 11 on Optional Construction Joint Note 4. 

Notes and Tables revised. 
11General Notes" and "Design Notes" revised. 

Added: Horizontal Wolf Reinforcing Schedule (Tobie I) 
Changed: Bottom slab reinforcing; horizontal wall reinforcing & inside cover to 3 11

• General Notes. 
Deleted.- Hooks from bottom slab #5 bars. 

Added: Horizontal Woll Reinforcing Schedule (Table I) 
Changed: Bottom slab reinforcing; horizontal wall reinforcing & inside cover to 3 11 General Notes. 
Deleted: Hooks from bottom slab #5 bars. 
11GENERAL NOTES" -Note 8 revised. 
11GENERAL NOTES 11 -Nofe 8 revised. 

Changed the grate slope. Added.- ?recast dimensions and details; Note 7; Pipe opening detail to Section AA, 
Drop Height to Grate Slope table; 2 horizontal bars shown in Section AA grate support to Sections BB, Horizontal Wall 
Reinforcing Schedule (Table I); Changed: Grafe slope rate to 1:6 & 1:5 only; Notes 4 and 5 revised; Horiz. Wall 
Reinf. & inside cover to 3 11

• 

New Sheet. Pictorial Views and reinforcing details for precasf collars. 

Added: Note 6 & 7; Horizontal Waif Reinforcing Schedule r Tobie I); Pipe opening detail to Section AA; 
Horiz. Wall Reinf. & inside cover to 3": Minor format changes. Deleted: Wall dimensions from 
INLET WITH STRUCTURE BOTTOM schematic. 
Added: Anchor bolt note to INSET A: Vertical bar spacing to Section DD; #4 Bar length and Front Wall to Section EE. 

Added: ?recast dimensions to sheet; Horizontal Wolf Reinforcing Schedule (Tobie I J; Additional notes to Note 2; Note 10; 
Grate recess dimensions to INSET A; Pipe opening detail to Section AA: Additional reinforcing bars shown in Section AA 
to Section BB collar; Section 350 reference to Section FF & GG Dowels. 
Horiz. Wall Reinf. & inside cover to 3 11

• 

Added: Pictorial View and reinforcing details for precast collar. 

Added: ?recast dimensions to sheet; Horizontal Wall Reinforcing Schedule r Table I ); Inset Ai Pipe opening detail to 
Section AA; Note 6; Note 3. Changed: Note 2 and 3; Horiz. Wall Re inf. & inside cover to 3 1 

New Sheet added for Alternate A structure bottom. Deleted: Wall thickness on INLET WITH STRUCTURE BOTTOM detail. 

Added: Precast dimensions to sheet; Horizontal Woll Reinforcing Schedule (Tobie I); Pipe opening detail to Section AA; 
RECOMMENDED MAXIMUM PIPE SIZE table. Changed: "General Notes 11

• Horiz. Wall Reinf. & inside cover fa 3 11
• 

Deleted: Structure bottom wall thickness. 

New sheet added for Alternate A structure bottom. 

Added: Note 7; Horizontal Woll Reinforcing Schedule (Table I); Pipe opening detail to Section AA; 
Changed: Note 2; Horiz. Waif Reinf. & inside cover to 3 11

; Minor format changes. 
Delete: Wall thicknesses on INLET WITH STRUCTURE BOTTOM detail. 
New sheet added for Alternate A structure bottom. 

Index 
Number 

231 

232 

233 

234 

235 

245 
252 
253 
255 
260 
261 
264 
280 

281 

286 

287 

301 
302 

304 

305 

307 
308 
310 

400 
400 

Sheet 
Number 

I of 3 

2 of 3 
3 of 3 

I thru 6 of 6 

I of I 

I of I 

I of 2 

2 of 2 
I of I 
I of 2 
I of 2 
I of I 
I of I 
I of 3 
I of I 

2 of 4 

I of 2 

I of 2 

I of 3 
2 of 3 

I of I 
I thru 3 of 3 

I of 6 
2 of 6 

3 of 5 

4 of 6 

6 of 6 
I of 4 

4 of 4 
2 of 3 

I and 2 of 2 
I of 2 

2 of 2 

I fhru 23 
I of 23 

3 of 23 
4 of 23 

12 of 23 

14 of 23 

15 of 23 

16 of 23 

17 of 23 

18 of 23 

Description 

Added: ?recast dimensions to sheet; Horizontal Wolf Reinforcing Schedule (Tobie I J; Pipe opening schematic; 
Changed: Horiz. Wall Reinf. & inside cover to 3 11

; Note 2; Minor layout and format changes. 
Delete: Structure bottom wall thickness. 

Added; ?recast inlet dimensions to sheet; WWF option to Note 2; Note 8. 
New sheet added for Alternate A structure bottom. 

Completely revised and addition of 11Precast 11 options. 

Added: ?recast dimensions to sheet for Inlet Type F: Pipe opening schematic: Notes 5 & 6: Recommended maximim 
pipe size table; Horiz. Wall Re inf. Tables I & 2. Changed: CIPL Inlet Type F inside dimensions to match precasf 
inlet dimensions; Horizontal wall reinforcement to be continuous around corners; Cover to 3" at inside face for 
Type F; Cover to 3 11 at outside face for Type G; Bottom Slab reinforcing to #4 Bars@ 8 11 Ctrs. Minor format 
and layout changes. Deleted: Flared top of wall from CIPL inlet Type F. 

Added: Horiz. Wall Re inf Table I; ?recast dimensions to sheet; Pipe opening detail to Section AA; Inset A. 
Changed: "General Nofesn; Minor format & layout changes. 
Deleted: Wall thickness on INLET WITH STRUCTURE BOTTOM detail. 

Completely revised and addition of 11Precost 11 options. Moved: Steel grate details and grate quantities to sheet 2. 

New Sheet added. Detail E added. Revised Steel Grate, inlet details and Grate Quantities Values in Table. 

"General Notes" -Note I revised. 
!!General Notesn - Note 6 revised. 
"General Notes" -Note 6 revised. 
11General Nofes 11 -Note 6 revised. 
11General Nofes 11 -Nofe 4 text 11U-Endwa!I With Grafe 11 revised to 11U-Endwall 11 

!!General Notesn - Note 9 revised. 
"General Notes" -Note 6 11 -text "Index No. 452" renamed to 802. 
11Guard At Pipe Ends 11

- Note: 11
- text 11Endwa/I, Grafe/ revised to 11Reinforcing Steel (Miscellaneous ) 11

• 
11 Concrefe 

Gutter And Gutter And Drains At Retaining Wal!s 11 -Nofe: revised to "PVC pipe, Schedule 40 to be paid for under 
the contract unit price for Polyvinyl Chloride Pipe Culvert ( 4 11

) LF. 11 

Chart-"Ditch Pavement"-Row with "Soil Ceme*nt" deleted. "Junction of Roadway Ditch and Lateral Ditch* 11 and 
Junction of R/O Ditch And lateral Ditch* 11

-
11 11 note text 11Soil Cement" deleted. 

!!General Nofesn -Note 6 revised. 

!!General Notes For Concrete Pavement Subdrainagen - Note 8 revised. 
"Notes For Draincrete Pavement Subdroinage"- Note I revised. "For Rehabilitation 11

- Note I text 11 Tack coat shall 
be paid for under the contract unit price for Bit Motl (Tack Coat), GA. 11 deleted. 

Taper Variation note and symbol added. 
New Sheets added. 11 Traffic Separators (Type 11En Curb)" -previously Structures Standard Index No. 9020 and 
"Traffic Separators (Type 11F 11 Curb)" -previously Structures Index No. 9025 

"GENERAL NOTES"- revised. "DESIGN NOTES"- removed. "CURB RAMP DETECTABLE WARNING DETAIL" placed on Sheet 6. 
Note and symbol added- 11 *Ramp widths for Curb Ramps CR I, CR 2, CR 6, CR 7, and CR 8 may be reduced to 3 1 min in 
restricted conditions when approved by the Engineer 1

' and reference mark placed on those ramps. 

Note and symbol added-"*Ramp widths for Curb Ramps CR 10, CR II, CR 15, CR 16, and CR 17 may be reduced to 3 1 min 
in restricted conditions wfien approved by the Engineer. 11 

Note and symbol added- 11 *Ramp widths for Curb Ramps CR 20, CR 21, CR 22, CR 24, and CR 25 may be reduced to 3 1 min 
in restricted conditions when approved by the Engineer." 

New Sheet. 11 CURB RAMP DETECTABLE WARNING DETAIL" placed on this sheet. 
Table- "MAXIMUM TIE BAR SPACING" -distances to closes free edge revised. Notation below table revised as follows: 
11 When the dist911,.ce to the closest free edge exceeds 24 1

, provide a standard load transfer tied joint with #4 
bars at 24 11 or 5 bars at 38" spacing. 

Dimensioning shown to show 14 1 outside lone slobs, and show 12' stripping & transitions. Transitiion with gore area revised. 
Note 5 added. 
New lndex- 11CONRETE SLAB REPLACEMENT 11

• 

11Secfion AA 11 
-

110.02 11 slope revised to 110.02 Max. 11
• "SIDEWALK WITH EDGE BEAM FOR SURFACE MOUNTED 

RA!LINGS 11 details added. 
Section CC- 110.02 11 slope revised to 110.02 Mox.". "SIDEWALK WITH EDGE BEAM FOR SURFACE MOUNTED RAILINGS 11 

details added. 
Former sheets 24 fhru 31 removed to be placed on the OPL. 
!!General Notesn - Notes 6, 8, fl, and 21 revised. 
Added note and symbol for Type Ill ObJect Marker. 
11Guardrail Application For Narrow Median And Gore Hazards 11 -notation text referring to 11General Note No. 13 11 

deleted and 11Generol Note No. 14 11 substituted. Text nl:!O Taper Rate For Design Speeds fess than or equal to 
45 mph., /;15 Toper Rate For Design Speeds greater than or equal 50 mph 11 added. 

Index references revised. 11Section GG 11 revised. 

All fexf- 11Misc. Asphalt ( 200 lbs/sy ) 11 replaced with 112 11 Misc. Aspha/f 11
• 

11Sfeel Modified Thrie-Beam Offset Block 11
, "Side View 11 -texf 11Ml4xl7.2 11 deleted and 11Ml4xl8 11 substituted. 

!!MOUNTING HEIGHTS ON SHOULDERS AND IN MED!ANS 11
, 

11 W-BEAM WITH RUBRAIL'1 -dimensioning revised. 

Al!text-"Misc. Asphalt(200 /bs/syJ" replaced with 112 11 Misc. Asphalt". Added "Note: 11
• 

115/8 11 OVAL SHOULDER BUTTON HEAD BOLT" - in table under "APPLICATION" for 10 11 bolt, text added as follows: 
11 As an option, a single 25 11 * long post bolt may be used. 11 Under 11APPLICATION 11 for 25 11 bolt, text added as follows: 
!!Double Faced Guardrail Steel Posts. I! 

Added Thrie Beam Back-Up Plate 



Index 
Numbe 

400 
Cont. 

402 
410 

412 
413 
414 
415 

416 
417 

Sheet 
Number 

18 of 23 

19 of 23 
21 of 23 
I thru 26 
I of 22 

2 of 22 
4 of 22 
5 of 22 
6 of 22 
12 of 22 
17 of 22 
20 Of 22 
22 of 22 

I of 5 

I thru 7 
I of 10 

2 of 10 
4 of 10 
5 of 10 
7 of 10 
8 of 10 
I fhru 6 

I of I 

Desorlptlon 

11 Thrie-Beam 11
, notation text 11 Anchor P!afe 11 deleted and 11Posf Bolt Slot" substituted. 11Ga/vonized Steel Back-Up 

Plates For Connecting Special End Shoes and Terminal Connectors to Concrete Bridge Traffic Railing Barriers And 
Concrete Barrier Walls 11

, "Thrie-Beom Terminal Connector 11
, dimension 1120" deleted and 1121" 11 substituted. 

Dimension 2# 1111 deleted and 2fr 11 11 substituted. 
11SPECIAL STEEL GUARDRAIL POSTS 11 -Note /-Index references 1'771 and 777 11 renamed 114?0 and 4?6 11

• 

11Payment notes 11
- revised. 

Changed cross reference numbers on all shemes. 
"GENERAL NOTES" -revised. 
"FREE END REINFORCEMENT 11

-
11Note: 11 revised and free end treatment dimension for crash cushion revised. 

Note number 4 was added to Junction Box Notes. 
All "Bars !OA 11 revised to be "Bars 4A 11

• 

All 11Bars IOA 11 revised to be "Bars 4A 11 and 11Bars !OB 11 revised to be 11Bars 4B 11
• 

All "Bars IOC 11 revised to be 11Bars 4C 11
• 

11FOR HIGH S!DE 11 -detail dimention text 11141 -9 1111 deleted and 4 1 -9 11
• All 11Bars !OC 11 revised to be "Bars 4C 11

• 

Plan detail "MEDIAN BARRIER WALL"-dimension text "!6'-3" deleted and 116 1 -3 1111 substituted. 

Revisions 
Design Standards 

2006 

Index 
Number 

600 

"GUARDRAIL TRANSITION AND CONNECTION", 11UN!D!RECTIONAL" -dimenslon 12 1 -6 11 Thr!e-Beam (Nested-Near Side Only) 
revised to 12 1 -6 11 Thrie-Beam (Nested). 

New Index- "Low Profile Barrier 11
• 

Index removed to be placed on the QPL. 
New Index "Type K Temporary Concrete Barrier". Previously Structures Standard Index No. ?15. 
Revised Notes I and 2. 
Revised Notes. 
Revised Note !. 
Revised 11Note: 11

• 

Revised reference to indexes. 
Revised references to indexes. 
Index removed to be placed on the QPL. 
Notes I and 6 revised. Note ? added. 

601 fhru 
670 

601 

Note: Indexes 432, 433, 434, 435, 436, 438, 440, 441 deleted from the 2004 booklet and to be placed on OPL 602 
603 

420 
421 
422 
423 
424 
425 
470 
471 
412 
413 
474 
475 
476 
480 
481 
482 
483 
490 
501 

505 

515 

520 
525 
544 
546 

I and 2 
I and 2 
I of I 

I and 2 
I and 2 
I and 2 
I and 2 
I thru 3 
I thru 3 
I thru 3 
I thru 3 
I thru 3 
I thru 3 

I of I 
I and 2 
I thru 4 
I thru 2 

I of I 
3 thru 9 
6 of 9 
? of 9 
3 of 3 

2 of 6 

3 of 6 

4 of 6 

6 of 6 
I of I 

5 of 5 
I fhru 3 
I of 6 

New Index "Traffic Railing Barrier 11 -Previously Structures Standard Index No. 700. 
New Index "Traffic Roiling Median Barrier" -Previously Structures Standard Index No. 710. 
New Index "Traffic Rolling Barrier-( 42 11 Vertlca/ Shape ) 11 -Previously Structures Standard Index No. 720. 
New Index "Traffic Railing Barrier-( 32 11 Vertical Shape /'-Previously Structures Standard Index No. ?30. 
New Index "Traffic Railing Barrier-( Corral ShapeJ 11 -Previous/y Structures Standard Index No. 740. 
New Index "Traffic Roiling Barrier -( 42 11 F Shape ) 11 -Previously Structures Standard Index No. 750. 
New Index "Traffic Rolling Barrier-( Thrle Beam Retrofit ) 11 -Previous!y Structures Standard Index No.??!. 
New Index Traffic Railing Barrier-( Thrie Beam Retrofit ) 11 -Previous!y Structures Standard Index No. 7?2. 
New Index "Traffic Railing Barrier-( Thrie Beam Retrofit J Wide Strong Curb-Type / 11 -Previous!y Structures Standard 773. 
New Index "Traffic Roiling Barrier (Thrle Beam Retrofit) Wide Strong Curb-Type 2 11 -Previously Structures Standard 774. 
New Index "Traffic Rolling Barrier ( Thrle Beam Retrofit ) 11 Intermediate Curb" -Previously Structures Standard Index ?75. 
New Index "Traffic Railing Barrier ( Thrie Beam Retrofit) Wide Curb Type ! 11 -Previous/y Strucfrues Standard Index ?76. 
New Index "Traffic Railing Barrier ( Thrie Beam Retrofit J Wide Curb Type 2 11 -Previously Structures Standard Index 777. 
New Index "Traffic Roiling Barrier-(Vertica! Face Retrofit) General Notes & Details"-Previous/y Structures Standard 781. 
New Index "Traffic Rolling Barrier-( Vertical Face Retrofit J (Narrow Curb J ( 2 Sheets }"-Previously Structures ?82. 
New Index "Traffic Railing Barrier (Vertical Face Retrofit J (Wide Curb ) 11 -Previous/y Structures Standard Index Nos 783 & ?84. 
New Index "Traffic Railing Barrier (Vertical Face Retrofit J11 -Previous/y Structures Standard Index No. 785. 
New Index "Skew Details For Traffic Railing Barriers, Parapets and Traffic Separators 1

' -Previously Structures. 
Table-text for tensile strength property revised. 11M!RAF/ 11 name change "MIRAF! GEOLON 11

• 

Added 11Synteen SF 11 11 and Synfeen SF 12 11 to the table, and moved all the 11Raugrid 11 maferla!s to a new sheet. 
New Sheet 
11 RIGID PAVEMENT-SPECIAL SELECT SOIL OPT!ON"-bottom note deleted and the following substituted: 11 *3 11 of 
#5? or #39 Coarse Aggregate Mixed info Top 6 11

• 

11P!an A 11 in the plan view detail the line lndicafing fhe back of sidewalk of the driveway is modified fo be a 
continuous straight line in- line with the back of the sidewalk on each side of the driveway. Dimension 114 1 Min. 11 

deleted and the following substituted: 114 1 Min., May be reduced to 3 1 Min. in restricted conditions when approved 
by the Engineer. " "SPECIAL NOTES FOR URBAN FLARED TURNOUTS 11

, Note II is added. 

Notation 11
LC,

11
, Text "Depth less than 4 1 0/lowab!e only under findings of infeasibi/ify 11 deleted and the following 

text substituted: 11May be reduced to 3 1Min. in restricted conditions when approved by the Engineer. Depth less 
than 3 1 allowable only under findings of infeasibility. 11 

Notation 11 
LC, 

11
, Text "Depth less than 4 1 allowable only under findings of infeasibility" deleted and the following 

text substituted: 11May be reduced to 3 1Min. in restricted conditions when approved by the Engineer. Depth less 
than 3' allowable only under findings of infeasibility. '1 

"URBAN TURNOUT PROF/LE'1 text 113' walk around 11 deleted and the following substituted: 11 4' std., 3' min. 11 

Revised Note 2, 3 and 4. "KEY DETAIL (TOP VIEW ) 11
- notations revised. 

AASHTO reference updated. 
Index completely revised. 
11DES/GN NOTES 11 

- Note 2, AASHTO reference updated. 

604 
605 
606 
607 
608 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
628 
630 
631 
635 
640 
641 
642 
650 

651 
660 
670 

Sheet 
Number 

I of 10 

2 of 10 
3 of 10 
4 of 10 

5 of 10 

6 of 10 
7 of 10 

B of 10 
9 of 10 

10 of 10 
General 

Info 
changes 

I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of 4 
I of I 
I of I 
I of I 
I of 2 
I of I 
I of 3 
I of I 
I of I 
I of I 
I of 2 
I of I 
I of I 
I of I 
I of 2 

2 of 2 
I of I 

2 of 2 
2 of 2 
I of I 
I of 2 

2 of 2 

I of 2 
I of I 
I of I 

Description 

"CONTENT 11 -revised and "ROADSIDE BARRIER"- deleted. 11PREFACE 11
, text revised. "SYMBOLS 11

-
11Channelizing device" 

and "Lane Identification + Direcflon of Traffic" added. 

"OVERHEAD WORK 11
, and 11 TEMPORARY TRAFFIC CONTROL DEVICES" revised. 

"HIGH VISIBILITY SAFETY APPAREL 11 added. 11SURVEY WORK ZONES 11 -text 11
( MOT-I ) 11 substituted 11

( MOT-/-04 ) 11
• 

"Added 11GROOVED PAVEMENT AHEAD S/GN 11 ,and "UTILITY WORK AHEAD S/GN 11
• "SIGN MATERIALS", "WORK ZONE SIGN 

SUPPORTS 11
, "SPEEDING FINES DOUBLED WHEN WORKERS PRESSENT SIGN 11and "END ROAD WORK SIGN 11 -text revised. 

The information previously on this sheet was moved to sheet 7. On this sheet information was moved from sheet 
6 and advanced warning arrow panel information from sheet 8 and "TEMPORARY ASPHALT SEPARATOR 11 information 
moved from Index 614 added. "STANDARD ORANGE FLAG 11 and 11ADVANCED WARNING ARROW PANELS" added. 
11MANHOLESICROSSWALKS 11

, "REMOVING PAVEMENT MARKINGS 11
, and 11 WARNING UGHTS 11 -revised. 11ROADSIDE 

BARRIERS" -deleted. 
The previous info on this sheet moved to sheet 5. Information on this sheet moved from sheet? with revised 
Previous information moved to sheet 6. Info on this sheet moved from sheet 5 and 11 TEMPORARY ASPHALT 
SEPARATOR 11 of previous Index 614. 
Completely revised. 
Renumbered "MOT-2-04 11 to 11 Wl4b", "MOT-3-04 11 to W!4c 11

• "R2 5A 11 has been deleted and replaced with 11 W3-5 11
• 

11 W4 2 11 revised. 11 W5 2A 11 deleted. 11 W8 3A 11 deleted and replace with 11 W8 3 11
• 

11MOT-!5-06 11
, 

11MOT-!6-06 11
,

11MOT-/? 06 11 added. 
11Nofes 11 revised. 
"PLACEMENT OF PAVEMENT MARKINGS" -detail modified. Notes on reflective pavement markers revised. 
Many of the Indexes between 601 and 670 were completely revised, combined wlfh other Indexes, and/or renumbered. 
Below is a summary of the major changes: 
Titles blocks for most Indexes were updated to reflect the roadway type and location of work, le, Multi/one 
Work on Shoulder 
Combined several Rural and Urban Indexes to reduce unnecessary duplication and address inconsistencies. -a) Sign 
Spacing has changed to accommodate this. See charts on each sheet. b) General Notes were updated for 
c!arificaflon, ofhers were e!iminafed from Indexes because they were redundant with information on Index 600. 
Combining Day and Night Operations -a J Channelizing Device symbol was added to include all channelizing devices to 
be used in accordance with Index 600. Many old symbols for barricades, drums, cones have been replaced with 
new symbol. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
Completely revised. 
"GENERAL NOTES" -revised. 
"NOTES" -revised. 
New Index number. 
"GENERAL NOTES 11 -revised. 
"GENERAL NOTES" -revised. 
"GENERAL NOTES" -revised. 
"Phase !/ 11

-
11Road Work 1500 Ff 11 -corrected 

"GENERAL NOTES 11 -revised. 

"GENERAL NOTES 11 -revised. 
"GENERAL NOTES 11 -revised. 
"GENERAL NOTES" -revised. 



Index 
Number 

BOO 
801 
802 

803 
810 
811 

812 
820 
821 

822 
850 
860 
870 

Note: 
5100 
5200 

5201 
5202 
5203 
5204 
5205 
5206 
5210 

5211 
5212 
5213 
5214 
5215 
5300 
5301 

11200 

11300 

11310 

11320 

11850 

11861 
11862 
11863 
11864 
134f7 

Sheet 
Number 

I and 2 
I and 2 
I and 2 
2 of 2 

I of I 
I thru 4 
I fhru 3 

I thru 4 
I of I 

I and 2 of 2 

I and 2 
I and 2 
I and 2 
I of I 

Indexes 5005 
I and 2 
I of I 

I of I 
I thru 4 
I thru 4 

I of I 
I thru 7 

I of I 
I fhru 3 

I thru 3 
I and 2 
I and 2 
I thru 4 

I of I 
I thru 15 

I of I 

I thru 3 
I of 3 

2 of 3 
3 of 3 
I of I 

I fhru 5 
I of 5 

2 of 5 
3 of 5 
5 of 5 
I thru 5 
I of 5 

2 of 5 
4 of 5 
2 of 4 
4 of 4 
I of I 
I of I 
I of I 
I of I 
I of I 

Revisions 
Design Standards 

2006 

Description 

Index 450 was renumbered to BOO. 
Index 451 was renumbered to BO!. "GENERAL NOTES" -Notes 19, 20, and 21 revised. 
Index 452 was renumbered to 802. 11GENERAL NOTES 11 -Notes II and 12 revised. Note 13 added. 
11BARB WIRE ATTCHMENT 11

, 
11NOTES 11

, -text 11 Attachments to be paid for under the contract unit price for Fencing, 
Type B (With Barb Wire Attachment) LF" deleted. 

Index 453 was renumbered to 803. Index references changed. 
New Index- 11Bridge Fencing (Vertical ) 11 -Previous!y Structrues Standard Index No 9030. 11 /nstructions to Designer" deleted. 
New Index- 11Bridge Fencing (Curved Top) 11 -Previous!y Structures Standard Index No 9031. Added Fence Application 
Note to the Fencing Notes to clarify where bridge fence may be used. 
New lndex- 11Bridge Fencing (Enc!osed)"-Previously Structures Standard Index No. 9032. 11 /nstructions to Designer" deleted. 
New !ndex- 11Pedestrian/Bicyc!e Rai!ing 11 -Previous/y Structures Standard Index No. 800. 
New Index- 11 Aluminum Pedestrian/Bicycle Bullet Railing For Traffic Railing Barrier ( 32 11 F -Shape ) 11 -Previously 
Structures Standard Index No. 810 
New Index- "Aluminum Pedestrian/Bicycle Bullet Railing Details" -Previously Structures Index No. 820. 
New Index- 11Stee! Pedestrian/Bicycle Picket Rai!ing 11 -Previous/y Structures Index No. 850. 
New lndex- 11 Aluminum Pedestrian/Bicycle Picket Roi/ling -Previously Structures Index No. 860. 
New lndex-"Aluminum Pipe Guiderai(' Previously Structures Index No 870. 

thru 51301 deleted from the 2004 booklet and to be placed on the QPL when approved. 
New lndex- 11Retaining Wall-Castin P!ace 11 -Previous!y Structures Index Nos. 140/and 1402. 
New lndex- 11Precast Sound Barriers-Genera! Notes 11 -Previous/y Structures Index No. 1501. Deleted the word (Max.) 
from Texture Types 11B 11

, "C 11 and 11D11
• 

New Index- 11Precast Sound Barriers- Texture Options" -Previously Structures Index No. 1503. 
New lndex- 11Precast Sound Barriers-Flush Panel Option 11 -Previous!y Structures Index No. 1504. 
New Index- 11Precast Sound Barriers-Recessed Panel Option" -Previously Structures Index No. 1505. 
New lndex- 11Precost Sound Barriers Fire Hose Access Hofe & Drainage Detoils 11 -Previously Structures Index No. 1506 
New lndex- 11Precast Sound Barriers P!le and Post Reinforcing Stee/ 11 -Previously Structures Index No. 1507 
New lndex- 11Precast Sound Barriers-Pile Depth and Reinforcing Summary 11 -Previous/y Structures Index No. 1508 
New Index- 11 Traffic Railing Sound Barrier ( 8 1-0 11 

)
11 -Previously Structures Index No. 1550. 11/nstructions to Designer11 

deleted from I and 3 of 3. 
New lndex- 11 Traffic Rolling Sound Barrier (/4 1-0" ) 11 -Previous!y Structures Index No. 1555. 11 /nstrucfions to Designer 11 deleted. 
New Index- 11 Traffic Railing Sound Barrier ( 8 1-0 11

) Junction S/ab 11 -Previously Structures Index No. 1560 
New lndex- 11 Traffic Railing Sound Barrier T-Shape Spread Footing 11 -Previously Index No. 1570. 
New lndex- 11 Traffic Railing Sound Barrier L-Shope Spread Footing 11 -Previously Index No. 1575. 
New lndex- 11 Traffic Rolling Sound Barrier Trench Footing"-Previous!y Structures Index No. 1580. 
New !ndex- 11Permanent Walls-Retaining Wall Systems 11 -Previous/y Roadway Index No. 5000. 
New lndex- 11 Temporary Walls-Retaining Wall Systems 11 -Previously Roadway Index No. 5000. 

Index 9535 was renumbered to 11200 and title changed to "STANDARD ROADSIDE SIGN". Note for sign pone! depth revised. 
Under GENERAL NOTES, DESIGN SPECIFICATIONS note (and the FDOT Standard Specifications with Supplement) was 
removed. Under GENERAL NOTES, STRUCTURAL STEEL ( A709 Grade 36 J was replaced with A36. Under GENERAL 
NOTES, FOUNDATION the word (concrete) replaced with the word fill. DESIGN WIND SPEED BY COUNTY chart was revised. 

Under FOUNDATION DETAIL W5.5 was changed to W5. 
FOUNDATION DETAIL W5.5 was changed to W5. 
Index 11037 was renumbered to 11300. Under TYPICAL SIGN FACE ELEVATION FOR OVERHEAD TRUSS dashed lines 
reversed in panel. Under BACKING STRIP DETAIL dashed lines reversed. Under GENERAL NOTES Index number 
9535 in note I was changed to 11200. Under DETAIL A detail flipped to match TYPICAL DETAILS OF SIGN & 
& TRUSS CONNECTION detail. 

New Index "Cantilever Sign Structure" Previously Structures Index No. 2000. 
Changed Splice Note 15 and Grout Note 4. Added Grout Pad Note 16. 
Added o seal weld in Section B-B. 
Added a seal weld in Upright- Truss Connection Detail. 
Added a seal weld in Detail P. 
New Index "Span Sign Structure 11 -Previous/y Structures Index No. 2010. 
Changed Splice Note 15 and Grout Note 4. Added Grout Pod Note 17. 
Added a seal weld in Upright- Truss Connection Detail and Section A-A. 
Added a seal weld in Detail K. 
Under GENERAL NOTES (GENERAL SPECIFICATIONS NOTE J removed. DESIGN WIND SPEED BY COUNTY chart was revised. 
Under SUP BASE DETAILS chart Radius R, Bose Bolt Torque Ff lbs, and In-lbs revised. 
Under NOTES note 3 Index number 9535 was changed to 11200. 
Under NOTES note 3 Index number 9535 was changed to 11200. 
Under NOTES note 3 Index number 9535 was changed to 11200. 
Under NOTES note 3 Index number 9535 was changed to 11200. 
Under GENERAL NOTES in the last sentence Index 11037 was changed to Index 11300. 

Index 
Number 

17302 

17344 

17345 

17346 

f7350 
f7351 

17352 

17355 

17356 

17359 

17500 
17502 

!7503 

17504 
17505 

Sheet 
Number 

I of I 

I of 6 

2 of 6 

3 of 6 
6 of 6 
I of 4 

4 of 4 

I of 13 

2 of 13 
3 of 13 

5 of 13 

6 of 13 

7 of 13 

8 of 13 
9 of 13 

II of 13 
12 of 13 
13 of 13 

I of I 
I of 2 

2 of 2 
2 of 2 

I thru II 
2 of II 
3 of II 
4 of II 
7 of II 
B of If 
9 of II 

II of II 

I of 2 
2 of 2 
I of 2 

2 of 2 
I of 3 
I of 4 

2 of 4 

3 of 4 
4 of 4 
I of I 

I of I 
2 of 2 

Descrfptlon 

Under GENERAL NOTES note 5 Jost sentence 4' for rural and 6 1 for urban sections was changed to 5' for rural 
and 7 1 for urban sections. 
Approach Speed and distances in chart revised. Under details I, & 2 striping descriptions removed 1001 Max 
striping distance removed. Under NOTES all school signs shall be reflective was removed. Schoof crosswalk note 
changed to width at intersections shall be 6 1 min. 101 std. without public sidewalk curb romps 10 1 min. with public 
sidewalk curb ramps. 

Under detail 3 WITH FLASHING BEACON was removed from description ( 35 MPH or less) was added. Dimension B 
was changed, 6' Min crosswalk width changed ta 10'. Detail 4 11

( NO FLASHING BEACON ) 11 was removed description 
11(40 MPH or greater)" was added. S4-5 signs were added. Text- 11See Index No. 17346 sheet 9 of 13 11 was 
changed to See 11 /ndex No. 17346 sheet 2 and 7 11

• 

Text- 11See Index No. 17346 sheet 9 of 13 11 removed. 
S4-5 sign detail added. 
Under NOTE 121 gaps changed to 9' gaps, lost minute was removed and 3B-/I was changed to 3B-05. 
Left turn pavement arrow and distance added to detail 6 11 Yellow edge line changed to B11 White in detail. Under 
NOTES note I was revised. 

Under TYPES OF PAVEMENT LONG!TUDAL LINES contrast tape detail was added. BASIC COLOR RULE note was 
revised. NON-REFLECTIVE CERAMIC PAVEMENT MARKER PLACEMENT was removed. 
SIGNING FOR MOVABLE AND NON-MOVABLE BRIDGES WITH STEEL DECK was removed. Sheet was updated and 
Under RESTRICTED LEFT TURN MARKING 6 11 White was added. Under STOP BARS, CROSSWALKS AND DOUBLE 
CENTER LINE DETAILS detail of double Yellow lines were removed. 100 1 dimension removed. 
Under LEFT ROADWAY CENTERED ON EXISTING ROADWAY detail changed A dimension between signs to 250'. W 
dimension added. W9-2R sJRin deleted W4-2R sj,gn added. Formula revised WS ( 45MPH & Gre!f,.ter) added and 45 
MPH changed to 40 MPH. Posted speed or 85 percentile (Use Higher Volume) changed to Design Speed. In 
table 11A 11 (FT.) distances revised. W4-2 sign added to middle detail note in detail revised. Under RIGHT 
ROADWAY CENTERED ON EXISTING ROADWAY sign W9-2L sign deleted W4-2L sign added. 
Under TYPICAL MARKINGS FOR R/R CROSSING 201 dimension on ( R) pavement marking changed to 6 1

• Under 
NOTES chart SPEED MPH and A (FT) speeds and distances revised. 

Added detail of Yield Markings for SPECIAL EMPHASIS CROSSWALK. Removed 3' min from SIDEWALK detail. 
Removed Wl!A-2 signs, added W!l-2 and W/6-7p signs. Under GENERAL NOTES note 3 Indexes 9535 through 17356 
changed to 11200 through 17356. 
Under TURN LANES CURBED AND UNCURBED MEDIANS chart distances were revised to match Index 301. 
Under DETAIL OF BIKELANE MARKINGS symbol dimension changed and helmet added to symbol. Symbol reversed to 
face traffic. Symbol detail size changed from 41 to 6 1 and a helmet was added to detail. 

Bike pavement marking symbol reversed to face traffic. 
Bike pavement marking symbol reversed to face traffic. 
Bike pavement marking symbol reversed to face traffic. 
Index 9535 changed to Index 11200 in note 4 under GENERAL NOTES. 
Index 9535 changed to Index 11200 in note I under NOTES. 
Index 9535 changed to Index 11200 in note I under NOTES. 
Under PLACEMENT OF RPMS ON SHOULDER MARKINGS Direction of Travel arrow reversed. Reversed pavement 
marking (BIKE SYMBOL) to face traffic. 
Sheet added to series changing total of sheets number. 
Sign FTP-f?-04 dimensions revised. 
Under M!-5 COUNTY ROUTE MARKER DETAIL FTP 18-04 chart completely revised dimension S added to sign detail. 
Sign FTP-20-04 text and dimension lines added. 
Sign FTP-56A-06 added. 
Sign FTP-65-04 and symbol was removed. New signs added FTP-69-06, FTP-70-06, FTP-7/-06, and FTP-72-06. 
New sheet added signs FTP-73-06, FTP 74-06, FTP-75-06, FTP-76-06, FTP-77-06, FTP-78-06. FTP-79-06, 
FTP-80-06, FTP-81-06 and FTP-82-06. 
Freeway added to description of MOT-13-04, Arterial added to description of MOT-14-04. New signs MOT-15-06, 
MOT-/6-06, MOT 17.06, MOT 18-06 were added. 

Under NOTES note 6 Index 9535 was changed to Index 11200. 
Under NOTES note 5 Index 9535 was changed to Index 11200. 
Sheet complete! revised. 
New sheet added. 
Sheet completely revised. 
New Notes added to LIFT CABLE TERMINATOR Detail, LUM/NA/RE SUPPORT RING Detail, BASE Detail, and PORTABLE 
DRILL Detail. 
Under POLE SPECIFICATIONS second paragraph The hand hole shall have a hinged cover that is removable and lockable with 
a waterproof seal was added. Paragraph 6 shop drilling of holes for grounding was removed. FOOTING notes were revised. 
Grounding wire moved to inside of pole connector note added details updated. Grout note was revised. 
SLAB DIMENSIONS revised. 
Under METAL POLE CONCRETE FOUNDATION DETAIL Class I Special Concrete was added. 7' LENGTH in chart was 
changed to 8' Auger borings STP was changed to SPT. 
Revised Photo Control mounting added detail and notes. 
Under SECTION THROUGH SIGN SUPPORT AT LUM/NA/RE 10225.3 was changed to 24X3.!3X3.58 Hanger 762 3.5 Wind 
Beam was changed to 23X2.69X2.33 Wind Beam. Under DETAIL 11 A 11 ASTM F558 Class 4.6 was changed to ASTM 
A307. Under NOTES note 4 ASTM F568 Class 4.6 was changed to ASTM A307. 



17515 

17600 

17723 

f7725 
17727 

17736 
17741 
17743 

17745 

17746 

17749 
17784 
17870 
!7881 

17882 

17900 

I of 7 

4 of? 
6 of 7 
7 of 7 
2 of 3 
3 of 3 

I of 3 

2 of 3 

I of I 
I of 2 

2 of 2 

I of I 
I and 2 of 2 

I of 2 

2 of 2 

I of 5 

2 of 5 
3 of 5 
4 of 5 
I of 4 

4 of 4 
I of I 

2 of 2 
I of 2 
I of I 

I of 4 
3 of 4 

I of 9 
3 of 9 
4 of 9 
5 of 9 
6 of 9 
7 of 9 

Under ALUMINUM LIGHT POLE NOTES note I Aluminum Cops and Covers ASTM B26 changed to ASTM B26 ( 319-F J. 
Note 5 ASTM A6!5-96 Grode 60 changed to ASTM A6!5 Grade 60. Note 15 was revised. 
Under NOTE: Area 1.5 ft was changed to Effective Projected Area 1.5 ff. 
Cose numbers changed from I thru 8 to 3 thru 10 on all charts. 
Case numbers changed from I thru 7 to 5 thru II on all charts. 
Changed Misc. Asphalt dimension on both details. 
Under GENERAL NOTES note I was removed notes were renumbered. Note 4 ASTM A615-96o, Grode 60 was 
changed to ASTM A615, Grade 60. 
Under SELECTION PROCEDURE note I with a 30 percent gust factor was removed. Under STEEL STRAIN POLE 
NOTES note I Steel Plates ASTM A709 Grade 36 was changed to ASTM A36. Note 4 ASTM A615-96 Grade 60 
was changed to ASTM A615 Grode 60. Notes 9, 12, and 18 were removed and remaining notes were renumbered. 
New notes 16 and 17 were added. 

DETAIL C ~" Dia. Weep Hole note added. 

Notes were revised. 
WOOD POLE, STEEL POLE, and PRESTRESSED CONCRETE POLE descriptions were added to Index. 5 section signal 
detail was removed form the Index. MUTCD date was removed from Index. 
WOOD POLE, STEEL POLE, and PRESTRESSED CONCRETE POLE descriptions were added to Index. 5 section signal 
detail was removed from the Index. Second Concrete Pole detail was deleted from Index. MUTCD date was 
removed from Index. 
FIGURE D dimension Conduit (Rigid Ga!v.) Size 41 Min. was changed to Conduit (Rigid Galv. J Size t-i 11 Min. 
Index deleted 
Under NOTES.- note 2 was revised to Standard Mast Arm 118 11 Assemblies are designed as indicated in the Plans 
Preparations Manual. 
Under NOTES: note 2 was revised to Standard Mast Arm 11C11 Assemblies are designed as indicated in the Plans 
Preparations Manual. 
Under MAST ARM ASSEMBLIES GENERAL NOTES note I Steel Plates ASTM A709 Grode 36 or ASTM A35 was 
changed to Steel Plates ASTM A36. Note 2 ASTM A615-96, Grade 60 ksi. was changed to ASTM A615 Grade 60 
ksi. Notes 15 and 18 were removed and remaining notes were renumbered. Notes 17 and 18 were added. 

NOTE: was revised to See Index No. 17743 and the plans for actual quantity of bolts. 
Under SECTION H-H For tubes greater than 70 11 in circumference two longitudinal welds are allowed was added to NOTE: 
Under SECTION M-M For tubes greater than 70 11 in circumference, two longitudinal seam welds are allowed. 
Under Damping Device Index number 9000 changed to 17749. Under MONOTUBE SIGNAL STRUCTURES NOTES note 2 
ASTM A615-96, Grade 50 ksi. Was changed to ASTM A6!5, Grode 60 ksi. Note 4 revised and notes 17 and 18 were added. 

Weld symbol changed ln SECTION E -E. 
New Index "Damping Device For Miscellaneous Structures" -Previously Structures Index No. 9000. 
Signs FTP-69-06 and R!0-3e and NOTE: were added to Index. 
Major Street and Minor Street was added to SIGNALIZED INTERSECTION detail. 
Under FRONT VIEW detail Stationary Background To Form A Portion Of 11STOP AHEAD" Sign in Open Mode was 
added. LOCATION OF THE ADVANCED WARNING SIGN chart distances revised. 
Under FIGURE I See Note 6 Sheet 3 changed to See Note 5 Sheet 3. 
RAILROAD CROSSING AT TWO ( 2) LANE ROADWAY sign W!O-! location changed, chart 11A" distances revised, sizes 
of Pavement Marking dimensions changed from 6'-8 11 to 6 1 width changed from 13 11 to 12" Width May Vary 
According To Lane Width was changed to 8 1-0 11

• 

Under JI MOUNTING BRACKET dimension 2.125 was changed to 2.0. 
Solar power input poles were reversed Blk r J, Red r + ). 

JI Receptacle Pinout b Piezo 4 ( 8 ) sh red / orange was changed to b Piezo 4 ( B ) sh red / Yellow. 
Sheet completely revised. New sheet added. 
Offset dimension revised -13' to 15'. 
Pull box r ref. Index !7721 J added to both details, Note: Cabinet installed per Index 17841 except cabinet center 
will be 4 feet above grade was added to sheet. 

20110 
20120 
20130 
20140 
20150 
20160 
20f72 
20178 
20199 
20210 
20248 
20254 
20263 
20272 
20299 
20310 
20320 
20400 
20410 
20412 
20430 
20440 
20500 
20501 
20600 
20601 
20612 
20614 
20618 
20620 
20624 
20630 
20631 
20654 
20660 
20900 
20910 
21100 
21200 
21210 
21220 
21240 
21300 
21801 
21802 
21803 

I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 

I and 2 
I fhru 3 
I thru 3 
I thru 3 
I thru 3 

I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 
I of I 

I and 2 
I and 2 
I and 2 
I and 2 
I thru 3 
I and 2 
I and 2 
I and 2 
I and 2 
I of I 

I and 2 
I of I 

I thru 3 

New Index 11 Typicol AASHTO Beam Details and Notes" -Previously Structures Standard Index No. 110. 
New Index 11 AASHTO Type II Beam Bulb- T Standard Details" -Previously Structures Standard Index No. 120. 
New Index 11 AASHTO Type Ill Beam-Standard Defai/s 11 -Previously Structures Standard Index No. 130. 
New Index nAASHTO Type IV Beam-Standard Detai!s"-Previous!y Structures Standard Index No. 140. 
New Index 11 AASHTO Type V Beam-Standard Details"-Previously Structures Standard Index No. 150. 
New Index 11 AASHTO Type VI Beam-Standard Deta!ls 11 -Previous!y Structures Standard Index No. 160. 
New Index 11 AASHTO Type VI Beam-Standard Defai/s 11 -Previous!y Structures Standard Index No. 172. 
New Index !!Florida Bulb-T 78 Beam-Standard Details 11 -Previously Structures Standard Index No. f78. 
New Index 11 Build-Up And Deflection Doto For AASHTO And Bulb- T Beams" -Previously Structures Semi Standard. 
New Index 11 Typ!co! Florido U Beam Deto!ls And Notes" Previously Structures Standard Index No. 210. 
New Index 11 Typica! Florida U 48 Beam Details And Notes" -Previously Structures Standard Index No. 248. 
New Index !!Typical Florida 54 Beam Standard Detai!s 11 -Previously Structures Standard Index No. 254. 
New Index 11Florido U 53 Beam Standard Details" -Previously Structures Standard Index No. 253. 
New Index 11Florida U 72 Beam Standard Detoi!s 11 -Previously Structures Standard Index No. 272. 
New Index 11Build-Up And Deflection Data For Florida U Beams 11 -Previously Structures Semi-Standard S 299. 
New Index !!Typical lnverted-T Beam Details And Notes 11 -Previously Structures Standard Index No. 310. 
New Index 11 lnverted- T Beam Standard Details'1 -Previously Structures Standard Index No. 320. 
New Index 11Notes And Details For ?recast Concrete Sheet Pi!es"-Previously Structures Semi-Standard S 400. 
New Index 11Precast Concrete Sheet Pl!e Type 11A 11 -IO Inch Thlck 11 -Previous!y Structures Standard Index 410. 
New Index nPrecast Concrete Sheet Pile Type "A 11 12 Inch Thick!! -Previously Structures Standard Index 412. 
New Index 11Precost Concrete Sheet Pl!e Type "B 1 -Varioble Angle Corner Pile 11 -Previously Structures Standard Index 430. 
New Index 11Precost Concrete Sheet Pl!e Type "C"-Right Angle Corner Pile"-Previously Structures Standard Index 440. 
New Index 11 Composite Elastomeric Bearing Pads 11 -Previous/y Structures Standards Index 501. 
New Index !!Beveled Bearing Plate Details 11 -Previously Structures Semi-Standard 510. 
New Index 11Notes And Ddetails For Square Prestressed Concrete Piles" -Previously Structures Standard Index No 600. 
New Index 11Squore Prestressed Concrete Pile Splices" -Previously Structures Standard Index No 601. 
New Index 1112 11 Square Prestressed Concrete Pl!es 11 -Previously Structures Standard Index No 612. 
New Index n14" Square Prestressed Concrete Pi/es 11 -Previously Structures Standard Index No 614. 
New Index 1118 11 Square Prestressed Concrete Piles" -Previously Structures Standard Index No 618. 
New Index 1120 11 Square Prestressed Concrete Pl!es 11 -Previously Structures Standard Index No. 620. 
New Index 1124 11 Square Prestressed Concrete Piles 11 -Previous/y Structures Standard Index No. 624. 
New Index n3on Square Prestressed Concrete Pi/es 11 -Previously Structures Standard Index No. 630. 
New Index 11Hlgh Moment Capacity 30 11 Square Prestressed Concrete Pile"-Previously Structures Standard Index No. 654. 
New Index 1154 11 Precost/Post- Tensioned Concrete Cylinder Pile" -Previously Structures Standard Index No. 654. 
New Index 1160 11 Prestressed Concrete Cylinder Pi!e 11 -Previously Structures Standard Index No. 660. 
New Index !!Approach Slabs (Flexible Pavement Approaches J" -Previously Structures Semi-Standard S-900. 
New Index 11 Approach Slabs (Rigid Pavement Approaches ) 11 -Previously Structures Semi-Standard S-910. 
New Index 11Strip Seal Expansion Joint"-Previously Structures Semi-Standard S-1100 and Index /IOI. 
New Index 11 Lighf Pole Pi!aster 11 -Previous/y Structures Standard Index No. 1200. 
New Index !!Utility Conduit Defails 11 -Previously Structures Standard Index No. 9010. 
New Index 11Navigotion Light System Detail (Fixed Bridges ) 11 -Previously Structures Index No. 1210. 
New Index 11Maintenance Lighting For Box Girders 11 -Previously Structures Index No. 1212. 
New Index 11Sfandard Bar Bending Details" -Previously Structures Index No. 1300. 
New Index !!Post-Tensioning Vertical Profiles" -Previously Structures Index No. 1801. 
New Index 11Post-Tensioning Anchorage Protection"-Previously Structures Index No. 1802. 
New Index 11Post Tensioning Anchorage And Grouting Details" -Previously Structures Index No. 1803. 



A 
AAA 
AASfl() 
AASHTO 
ABC 
Abd. 
ABS 
AC,Ac. 
AC or Asph. Cone. 
Acee/. 
Aal. 
ADA 
Adh. 
Ad]. 
ADT 
AADT 
Agg. 
Ah. 
A/SC 
Alt. 
Al. 
AM 
ANSI 
AOS 
Appl. 
Apprh. 
Approx. 
ART BA 
Arif. 
Asph. 
Assem. 
Assn. 
A•""'-
ASTM 
ATPB 
Attn. 
Affnuatr. 
Aux. or Auxil. 
Ave. 
AWG 
AWS 
Az. 

B lo B 
Base. 
Bbl. 
Bd. or Bnd. 
BC 
B/C, B.C. 
BCCMP 
BCPA 
BCPCMP 
BCPPA 
BCT 
BCWE 
BE 
Beg. 
Bff. 
Bk. 
BL,BLC 
Bldg. 
Blkhd. 
BWN 
BNd. 
BM 
Br.dry. 
Bd,, 
Bot. 
BD 
BDS 
BP 
Bq. 
B,, 
B'fl. 
Brkwy. 
BT 
Btfly. 
BW 

c 
·c 
C & G 
CA 
Cap. 
CAP 
Caps. 
CASP 
CATV 
CB 
CBC 
CBS 
CC, CIC, C to C, or C.C. 
CCEW 
CD 
od 
Gem. 
Cem'd. 
CFS 
Ch. 
Chohg. 
Chg. 
Cl 
C/P 
CIPL 
arr. or clro. 

Area or Amperes 
American Automobile Association 
American Assoc/of/on Of state Hfgh'll<fY (Jfflcfols 
American Association Of state Hfgh'lldy And Transportat/Of'I DffTcfols 
Asphalt 808e Course 
Abandoned 
AcrylonTtrlte-Butadlene -Styrene Pipe 
Aoro 
Asphalflc Concrete 
Acceleratlon 
Ar:fuoted 
The Amerloans With Dfsabllffles Aat 
AdhesNe 
Adjust 
Average Daity Traffic 
Annual Average Daily Traffic 
Aggregate 
Ah""' 
American lnstlfute Of Steel Construction 
Alternate 
Aluminum 
12.i(}(} Midnight Untll f/159 Noon 
American National strJndards /nsft"fufe 
Apparent Opening Size 
Applied, Application 
Approooh 
Approximate 
American Road & Tronsporlaflon Bullders Assoclaflon 
Artificial 
Asphalt 
Assembly 
Assaclaflon 
Assaclafe, Association 
American Sac/ety For Testing Uaferlals 
Asphalt Treated Permeable Base 
Attentron 
Attenuator 
Auxiliary 
Avenue 
American Wire Gauge 
American Welding Sac/ety 
AZllT1'1fh 

Back "' Back 
&scul• 
Ba"el 
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 PrNed Corrugated Metal Pipe Culvert 
Blfumfnous Goofed And PrNed Plpe Arch CUivert 
Breakaway Cable Terminal 
Base Clearance Water Elevation 
Buried Eler:tric 
Begin 
Bituminous 
Back 
Base Line, Base Line Control 
Building 
Bulkhead 
Begin length Of Need 
Boulevard 
Bench A/ark 
Boundary 
Border 
Boffom 
Basin OUflef 
Beginning Of survey 
Borrow Pit 
Becquerel 
Bridge 
Bearing 
Breakaway 
Burled Telephone Cable or Duct 
Butterfly 
Barbed Wire, Bottom Width or &Jfh Ways 

Cant/lever Length, CUf, Colorless, Coulomb or Cycle length 
Degree Celsius 
Curb And Gutter 
Coarse Aggregate 
Capacity 
Corrugated Aluminum Pipe 
Capital Leffers 
Corrugated Aluminized Steel Pipe 
Cable Televlslon 
Catch Basln 
Concrete Box Culvert 
Concrete Box Structure 
Center to Center, Crash CUshfon 
Center ta Center Each Way 
Cross Droin, Cross Direafion (Geo textiles J 
Candela 
Cement or Cemetery 
Cemented 
Cubic Feef Per Second 
Channel 
Channel Change 
Changeable 
Cast Iron 
Cast Iron Pipe 
Cast Jn Place 
Circle or Circular 

clrc. 
Cid. 
CJ. or Clear 
Cl, Cll or r 
CM 
CMB 
CMP 
CUPA 
Co. 
Col. 
Com. 
C()MU 
Comp. 
Con. 

""""· """"· contrl. 
Cont. 
Contr. 
Coord. 
Car. 
Corr. 
CP 
CPE 
CPT 
CR 
CRA 
Crs. or Cse. 
cs 
CSP 
CT 
CTPB 
ctlvr. 
ct,, 
CU or CU 
CUN. 
cwt. 
CY 
Cy/. 
CZ 
D 

DA 
DBH 
DBI 
Dbl. 
DCS 
DD 
DDIN 
Decel. 
Deg. 
De/in. 
Demob/. 
Dept. 
Def. 
DFE 
DGN or Dgn. 
DIN 
DHW 
DT 
DI 
Dia. or D 
Dim. 
Dist. 
Dlsp. 
DlS 
DNU 
lXJT 
DP/or D.P.I. 
Dr. or DR. 
DR 
Driv. D,.,,. 
DS 
DSL 
Dwg. 

E 
e 
E/oE 
EA or Eo. 
EB 
El. or Elev. 
Elast. 
Elec. 
El/Ip. 
Embk. 
Emu/. 
Encl. 
Engr. 
EDS 
E.P. 
Eq. 
Equip. 

"""· Est. or Estm. 
E ... 
Etc. or etc. 
EW 
Ex. 
Exe. or Excov. 
Exist. 
Exp. 
Exf. 
Exwy. 

Circumference 
Circuit 
Clearance 
Center Line 
Concrete Monument 
Concrete Median Bo"ler 
Corrugated Metal Pipe 
Corrugated Metal Pipe Arch 
County or Company 
Column 
Commercial or Common 
Committee or By Committee 
Composite 
Connect or Connection 
Concrete 
Construct or Construction 
Controller 
Continuation 
Contractor 
Coordinate 
Corner 
Corrugated 
Concrete Plpe 
Corrugated Polyethylene Pipe 
Cone Penetratlon Test 
Control Radius or County Road 
Clear Recovery Area 
Course 
Curve To Spira/ 
Corrugated Steel Pipe 
Clear Trunk 
Cement Treated Permeable Base 
Cant/lever 
Center 
Copper 
Culvert 
Hundredwelgfrt 
Cubic Yard 
Cylindrical 
Clear Zane 

Degree Of Curvature. Depth, Density, Distance, Diameter 
or Directional Distribution 

Dralnage Area or Deflection Angle 
Diameter At Breast Helghf 
Ditch Bottom Inlet 
Double 
Degree Of Curvature r Spiro/ J 
Dry Density 
Dlrer:tlonal Design Hour Traffic 
Deceleration 
Degree 
Dellneatars 
Demablllzaf/on 
Department 
Detour, Defection, Detectable 
Desrgn Flood Elevation 
Deslgn 
Deslgn Hourly Volume 
Design High Wafer 
D;toh 
Drop Inlet 
Diameter 
Dimension 
Distance 
Disposal 
District location surveyor 
Domestic Mail Manual 
Department Of Transportation 
Ditch Point Intersection 
Draln, Drive or Design Revlew 
Deslgn Review 
Drlven 
Drlveway 
Desrgn Speed 
Deslgn Service lffe 
Drawing 

East or External Dlstance 
Rafe Of Superelevatlon 
End ta End 
Eoch 
East/xJund 
Elevation 
Elastomeric 
Eler:trlc 
Elllptlca/ 
Embankment 
Emulsffled 
Enclosure 
Engineer 
End Of Survey or Equivalent Opening Size 
Edge Of PrNement 
Equation or Equal 
Equipment 
Easement 
Estimate 
Establfsh or Estabflshed 
Et Cetera (And So Forth) 
EndWall 
Except, Example 
Excavation 
Existing 
Expansion 
Extension 
Expressway 

F 
F or Final 
F & I 
Flo F 
FA 
FAC 
FAP 
FC 
FD 
Fdn. 
FDDT 
FE 
Fod. 
Fert. 
FES 
FETS 
FH 
FHWA 
Fig. 
Fin. 
F.L. or Fl 
FL. Fl. or Fla. 
Flex. 
FND 
FDC 
FPM or fpm 
FRP 
FPS or fps 
FR or Fr. 
Frong. 
Freq. 
FS,F.S. 
Ft. 
FTB 
FTBA 
Furn. 
Fut. 

G 
g 

"""'· Ga. 
Ga. or Gal. 

"''· GD 
GIP 
GM 
GP 
G,, 
Gr. or Gro. 
GRC 
GnJ. 
gross km 
Gr. Wt. or gr. wt. 
Gt,,., 
Gy 

H 
h 
ho 
HAR 
HB 
HC 
HD 
HD or Hd. 
Hdwl. 
HH 
Hndrl 
HDA 
Horfz. or Hor. 
HP 
H,, 
HS 
HSHV 
Hse. 
Ht. 
HW or H.W. 
Hwy. 
Hyd. 
Hz 

I 
lntchg. or /chg. 
/ES 
ID 
INC 
In. 

'"'· Incl. or Ina. 
Ind. 
!NV. or Inv. 
IP 
/nsfall. 
Jsecf. 
Isl. 
IR 
/TE 

Fifi, Farad 
Final Quantity 
Fumrsh & Install 
Face ta Face 
Federal Aid or Fine Aggregate 
Florida Administrative Code 
Federal Aid Project 
Friction Course 
French Draln 
Foundation 
Florida Department Of Transportation 
Floor Elevation 
Federal 
Fertlllzer 
Flared End Section 
Flared End Terminal Section 
Fire Hydrant 
Federal Highway Admfnlstratlon 
Figure 
Finish 
Flow Line 
Florida 
Flexible 
Fuse r Type Slow Burn J 
Fiber Optics Gable 
Feef Per Ulnufe 
Fiber Reinforced Pipe 
Feef Per Second 
F~o 
Frangible 
Frequency 
Far Side, Florida Statutes 
Foot or Feet 
Floaflng Turbidity Barrier 
Florida Transportation Bullder Assoc/aflon 
Fumrsh 
Future 

Glga or Gauss 
Gram or Gravlfy 
Galvan/zed 
Gauge or Gage 
Gallon 
Gorogo 
Gutter Draln 
Galvanized Iron Pipe 
Gas Main 
Grade Point 
Grade, Guardrall or Grate 
Gross 
Galvan/zed Rigid Steel Conduit 
Ground 
Gross Kllometer 
Grass Weight 
Gutter 
Groy 

Henry 
Hour or Hecta 
Hectare 
Highway Ad'/Tsory Radio 
Hay Bales 
Horizontal Clearance 
High Density or Heavy Duty 
H ... 
Headwall 
Heavy Hex 
Handrall 
Hand/Off I Automatic 
Horlzontal 
High Pressure or Horsepower 
Ho<" 
High Strength 
High Strength Horizontal Vert/cal 
House 
Height 
High Wafer or Hot Wafer 
Highway 
Hydrant or Hydraullc 
Hom 

External Angle (Delta J, Interstate 
Interchange 
lllumlnatlng Englneerlng Saclefy 
Inside Diameter or Jdentlflcaflon 
Intermediate Metal Conduff 

'""" lncarporated or Jncludlng 
Included 
Industry or Industrial 
Invert 
Iron Pipe 
Installed 
Intersection 
Island 
Iron Rod 
lnstrtute Of Transportation Engineers 

J 
JB 
Jot. 
Jt. 

K 
k .. 
kolm 
kg/mt. 
kg/ml 
Kiio 
Kip 
km 
km/h 
kn 
kN 
kPo 
ks/ 
w 
WA 
kWh 

l 
2-L 
2UW 
212.W 
LA or UA 
Jane km 
lat. 
lh. 
Jb/sy 
lBR 
LC 
LED 
lgth. 
Un. 
Im 
Unrl<. 
lDS 
Loe., LO 
Long. 
LS 
LT 
Lt. 
ltd. 
wm. 
uw 
Ix 

N 
m ,,,, 
m' 
m'/m 
m/• 

"""'· Malnt. 
Mafl. 
Mox. 
NB 
NBM 
ND 
Med. 
Nogo 
M•mb. 
MES 
Mess. 
Mfg. 
NG 
MH, M.H. 
NHW 
v 
Mi. 
Micro 
Mid. 
NII 
Ml/. 
Miii/ 
Min. 
Misc. 
ml 
NLW 
mm 
Mob/. 
Mod. 
Nol 
Mon. 
MDT 
NP 

The abbreviations listed are the standard 
for contract plans production. This list is 
not inclusive. Other Department accepted 
abbrevlaffons may be used when deemed 
more appropriate. Where special 
abbrevlaffons are used a descriptive 
tabulation may be necessary In the plans. 
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Joule 
Junction Box 
Junction 
Joint 

Design Hour Factor or Kelvin 
Kilo (prefix J 
Kllogram 
Kllogram Per Meter 
Kllogram Per Square Meter 
Kiiogram Per CUblc Meter 
One Thousand 
!000 Pounds 
Kllometer 
Kilometer Per Hour 
Knot 
Kllonewton 
Kl/opasca/ 
Klps Per Square Inch 
Kiiovoit 
Kllovolt Ampere 
Kllowatth<Jur 

Length, length Of Curve, Liter, left 
Two-lnne 
Two-lnne One-Way 
Two-lnne Two·Way 
llmlted Access 
lnne Kiiometer 
LDfero/ or latitude 
Pound 
Pounds Per Square Yard 
Lfmerock Bearing Ratio 
Long Chord 
law Enforcement Wt"fh Flashing Lights And Radar 
Length 
Linear 
lllmen 
Lime rock 
Lfmlt Of Clear Sight 
looaffon 
LongltUde 
Length Of Spiral 
Leff Turn 
Left 
Lighted or llmlted 
lllmlnalre 
Lightweight 
wx 

Mass, Middle Ordlnate Length or Mega 
Meter or Milli 
Square Meter or Meter Square 
Cubic Meter or Meter CUbed 
Cubic Meter Per Meter 
Meters Per Second 
Machine 
Maintenance 
Moferlal 
Maximum 
Median Ba"ier 
Thousand (FeetJ Board Measure 
Machine Direction r Geotextlles J 
Median 
One Miii/on 
Member 
Mitered End Section 
Message 
Manufactured or ManUfacfUrer 
!000 Gallons 
Manhole, Mounting Height 
Mean Hlgh Water 
Micro 
Mile 
One-Millionth 
Middle 
One-Thousandth Of An Inch 
Mll/tary 
One-Thousandth 
Minimum or Minute 
Miscellaneous 
Mflllllter 
Mean law Water 
Millimeter 
Mobll/zatlon 
Modify or Modified 
Mole 
Monument 
Maintenance Of Trafflc 
Mlle Post 
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MPa 
MPH or mph 
MSL 

""'· MUTCD 
MUTS 

N 
N/m 
N/mt. 
N/m' 
N/mmt. 
NA or NIA 
N & C 
N&D 
NAVO 
NB 
NC 
NDCBU 
NE 
net km 
NEMA 
NINO 
NGS 
NHS 
NHW 
NIC 
NJ 
Nom 
No. 
Nom. 
Norm. 
N.P. 
NS 
NT, N&T 
NTS 
NW -· o to a.o too oro.o. 
OA 
O.B.G. 
DC or O.C. 
OD or O.D. 
OE 
OH, OHO or Ohd. 
Opt. 
OT 
Oz. 
n 

p 
P or Plan 
Pa 
Pat. 
Pa•s 
Parl. 
P<Nt. 
PC 
PCBC 
PCC 
PCE 
PE 
P•d 
Pen. 
PG 
PGL 
Ph. 
pH 
Pl 
Pkg. 
Pkwy. 
PL or If.. 
PU 
POC 
POST 
POT 
pp 
Pt. 
PRC 
PttSt. 
Prest. 
P"'
Prod. 
Prog. 
Pro}. 
PRM 
Prw. 
PRS 
PS & E 
PSF or psf 
PS/or psi 
PT 
PVC 
PW 

Megapascaf 
Mfles Per Hour 
Mean Seo Level 
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 Ueter 
Newtons Per Square Mlllfmeter 
Not Available or Not Applicable 
Nail & Cap 
Nall & Disk 
Natrona/ Amerfcan Vertical Datum 
Northbound 
Natlrmal Coarse or Normal Crown 
Neighborhood De/Nery And Col/eatfon Box Unit 
Northeast 
Net Kflometer 
National Electrical MomJfaafurers Association 
National Geodetic Vertical Datum of 1929 
Natrona/ Geodetic Survey 
Natrona/ Hfglrway System 
Normal High Water 
Not In Contract 
New Jersey 
Newton Ueter 
Number 
Nominal 
Normal 
Non Plastic 
Non Stress, Not Suitable or Near Side 
Non Traffic, NaTI & Tin 
Not To Scale 
Northwest 

OVerpoBS 
out to out 
overall 
Optional Base Group 
On Center 
outside Diameter 
overhead Electric 
overhead 
Option, Optional or Optloolly 
overhead Telephone 
OUnc• 
Ohm 

Passenger Car & Light De/Ivery Truc/r. 
Plan Quantity 
Pascal 
Parallel 
Pascal Second 
Partlclpotlon or Partition 
Pavement 
Point Of curvature 
Precast Concrete Box Culvert 
Point Of Compound curvature or Plaln Cement Concrete 
Permanent Construction Easement 
Professional Engineer 
Pedestrian or Pedestal 
Penetrotran 
Profile Grode 
Profile Grode Line 
Phoso 
Measure Of Acidity or Alkollnlty 
Point Of Intersection 
Parking 
Pa"'-
Properly Line or Plate 
12.:00 Noon Unfll 11:59 Midnight 
Pofnt On curve 
Point On Semi-Tangent 
Point On Tangent 
Power Pole 
Pait 
Polnf Of Reverse Curvature 
Precast 
Prestressed 
Probability 
Product, Productfon, Producer or Produced 
Program or Progression 
Project or Projection 
Permanent Reference Monument 
Prwlslons 
Portable Regulatory Sign 
Plans, Speolflcaflons And Estlmafes 
Pounds Per Square Foot 
Pounds Per Square Inch 
Pofnt Of Tangency or Pressure Treated 
Polyvinyl Chloride 
Pressure Water 

Pt. 
PRC 
Prest. 
Prest. 
Pro~ 

Prod. 
Prog. 
Pro}. 
PRM 
Prov. 
PS & E 
PSF or psf 
PS/or psl 
PT 
PVC 
PW 

0 
OPL 

R 
R or Rod. 
R or Rng. 
rod 
rod/s 
RBAC 
RBST 
RC 
RCP 
RCPA 
Rd. 
Rdsd. 
Rdwy. 
R". 
Reef. 
Ref. 
Ref!. 
Rog. 
Refnf. 
Re}w. 
Reloc. 
Rem. 
Rep/. 
Req. or Reqd. 
Ros. 
RHW 
RU 
r/mfn 
RP 

""" RPM 
t/s 
RR 
RSDU 
Rsf. 
Rt. 
R/W, ROW 

Sots 
SAHU 
SAN or San. 
SB 
SBAC 
SBRM 
SBST 
SC 
Sol>. 
SCST 
SD 
SE 
s". 
Soct. 
Sod. 
Sep. 
s,.. 
Serv. 
SF 
SG 
SG or Sp.Gr. 
Sh. or Sht. 
Shfdr. 
SHW 
SIP 
Spa. 
Spcg. or Sp. 
Spec. 
SPT 
Sq. Ft., SF, or S.F. 
Sq. In. 
Sq. Yd., SY or S. Y. 
SR or S.R. 
SRAP 
SRASP 
SRO 
SRSP 
SS 
SSMD 
ST 
Sf. or ST. 
Sto. 
Sfob. 
STB 
Sfd. 

Patt 
Point Of Reverse curvature 
Precasf 
Presfressed 
Probobf/lty 
Product, Production, Producer or Produced 
Program or Progression 
Project or Projection 
Permanent Reference Monument 
Prwlslons 
Plans, Speolflcaflons And Estimates 
Pounds Per Square Foot 
Pounds Per Square Inch 
Point Of Tangency or PreSSilre Treated 
Polyvinyl Chloride 
Pressure Water 

Peak Discharge or Flow Volume 
Qua/If/eel Products List 

Rfght 
Radius 

R'""" Radian 
Radian Per Second 
Rock Base Asphaltlc Concrete 
Rock Base SUrface Treatment 
Reverse Crown 
Reinforced Concrete Pipe 
Reinforced Concrete Pipe Arch 
Rood or Round 
Roadside 
Roodwoy 
Recovery 
Reflcullne or Rectangular 
Reference 
Refleoflve 
Region, Regular, Registered or Regu/oflon 
Reinforced or Refnforclng 
Rejuvenation 
Relocated 
Removal 
Replace 
Required 
Residence or Resldentlal 
Insulation (Moisture 8r Heat Resistant Rubber J 
Reference Monument 
Revolllffon Per Mfnute 
Reference Paint 
Revolllfion Per Minute 
Raised Ref/ecti"ve Pavement Markers 
Revolllflon Per Second 
Ra Tl road 
Radar Speed Dlsplcry Unit 
Resurface 
Rfghf 
Rfght Of Woy 

Speed, South, Seimens. Or Seoond 
Sand-Asphalt Hot Mlx 
Sanitary 
Southbound 
Shell Base Asphalflc Concrete 
Sand Bituminous Road Allx 
Shelf Bose SUrface Treatment 
Seal Coat or Splral To Curve 
Schedule 
Sand-Cloy Surface Treatment 
Side Drain, Storm Draln 
Southeast 
S"""d 
Seat/on 
Sedfment 
Seporotor 
Sequential 
Service 
Adjustment Factor In Percent, Silt Fence 
Subgrode 
Speclflc Gravity 
Sheet 
Shoulder 
Seasonal High Water 
Stcry In Place 
s-
Spocing 
Specification 
Standard Penetrotlon Test 
Square Foot 
Square Inch 
Square Yard 
State Rood 
Spiral Rib Aluminum Pfpe 
Spirof Rib Aluminized steel Pipe 
State Rood Deportment 
Spirof Rib Steel Pipe 
Sonltory Sewer 
Solld State Uodular Design 
Surface Treatment or Splrof To Tangent 
Street 
Staffon 
Stability or Stabflfzatfon 
Staked Turbidity Barrier 
ShmdanJ 

Stg. 
Stge. 
Sf/. 
Str. 
Sty. 
SU 
SUb. or Subs. 
SUb. or Subst. 
SUbgr. 
SUppts. 
SUR or SUr. 
SUrl". 
SW 
SW or SWk. 
Sys. or Syst. 
5" 

T 
T. TWP or Twp. 
t 

""· TBM 
TC 
TCB 
TCE 
TCP 
TCZ 
TDLC 
Tel. 
Temp. 
Trof. 
Theo. 
THRMPLSTC 
THW or THWN 
Thick. 
Tk 
Tn. 
Trans. 
Treat. 
TS 
TSC 
TTC 
Typ. 

Uposs. 
UG 
UL 
Ult. 
Ultd. 
Unddr. 
Undntwy. 
UNL or Undf. 
Un tr. 
USC & GS 
USGS 
USPS 
Utll. 
UV 

v 
Var. 
vc 
VCP 
VECP 
Veh. 
Vert. 
VF 
Vh 
VMS 
Vol. 
VP 
VPD or Vpd. 
VPH or Vph. 
VPHPL or Vphpl. 
VRMS 
w 
Wh 
vw 
w 
W/C 
WB 
w~ 
WB4D 
WB5D 
WB60 
WM 
W.P.J. 
WT 
WWF 

x 
x Rd. 
Xlng. 
Xsec. 

y 
Yt. 

Strong 
Storage 
Steel 
Structure 
Story UNITS OF MEASURE 
Single Unit Trucks 
Subsoil 
Substitute 
Subgrode 
Supports 
Survey 
Surface 
Southwest 
Sidewalk 
System 
Sievert 

Tangent, Length Of Curve, Percent Trucks, Tesla, 
Township 
Metric Ton 
Tangent 
Temporary Bench Mark 
Tangent To Curve 
Temporary Concrete Barrier 
Temporary Construction Easement 
Terro Cotto Pipe 
Traffic Control Zone 
Transportation Design For Livable Communlfles 
Telephone 
Temperature or Temporary 
Traffic 
Theoretfool 
Thermoplostlc 
Insulation (Flame Retardant, Moisture And Heat Re.sistant Thermoplastic J 
Thickness 
Thick, ThTckness or Truck 
Ton 
Tronslflon, Tronsverse, Translate or Transportation 
Treatment 
Tangent To Spira/ 
Length Of Tangent (Spiral CUrve J 
Temporary Traffic Control 
Typical 

Underpass 
Underground 
Underwriters LDboratorles 
Ult/mate 
Unlfmlted 
Underdrofns 
Underroodwoy 
Unloaded 
Untreated 
US Coast and Geodetic Survey r now Notional Geodetic survey J 
US Geo/oglcal Survey 
United States Postal Service 
utfllfles 
Ulfrwlafef 

Volt, Velocity, Volume or Hourly Volume 
Varies, Variable or Variance 
Vertical Curve 
Vffrffled Clay Pipe 
Value Engfneerlng Change Proposal 
Vehicle 
Vertical 
Vertical Foot 
VerTfled Horizontal LocatTon 
Variable Message Sign 
Volume 
Vertical Panel 
Vehicles Per Doy 
Vehicles Per Hour 
Vehicles Per Hour Per Lane 
Volts Roat Uean Square 
VerTfled Vert/cal Elevation 
VerTfled Vert/cal Elevation And Horizontal Location 
Variable Width 

Width, Wide, West or Watt 
Wafer-Cement Ratio 
WestlxJund 
Weber 
Intermediate Semi Troller 
LDrge Semi Troller 
Tandem Semi Troller 
Water Main 
Work Program Item 
Water Tobie Or Weight 
Welded Wire Fabric 

Coordinate Value (East-West Dlrectlon J or Extra 
Cross Road 
Crossfng 
Cross Section 

Coordinate Value r North-South Direction J 
Y"t 

The abbreviations fisted are the standard 
for contract plans production. This list is 
not lnclusfVe. Other Deportment accepted 
obbrevfatfons may be used when deemed 
more appropriate. Where speofa/ 
abbrevTatfons are used a desorfptrve 
fabulaflon may be neoessary In the plans. 

US MEASUREMENT 
AC Acre 
AS Assembly 
BU Bushel 
CF CUbTc Foot 
CO Cleonaut 
CY CUblo Yard 
EA Each 
ED Each Day 
GA Gallon 
GM Gross Mile 
LB Pound 
lF Linear Foot 
UI Lane Mile 
LO Per Locatlon 
LS l.JJmp Sum 
W l.J.Jmfnalre 
UB Thousand Board Ueasure 
MG Thousand Gallons 
UH Man Hour 
Nlrl Net Allie 
PA Per Analysis 
PB Per Bui/ding 
PE Piie 
Pf Per Jntersectfon 
PL Plant 
PM Per Mile 
PS Per Set 
PW Per Well 
SF Square Foot 
SY Square Yard 
TN Ton 

METRIC MEASUREMENT 
AS 
co 
DA 
EA 
ED 
GK 
HA 
HR 
KG 
KL 
KM 
LI 
L/( 
LO 
LS 
LS/AS 
LS/DA 
LS/EA 
LS/HA 
LS/KG 
LS/LS 
LS/MT 
LS/Ml 
LS/M2 
w 
MH 
MO 
MT 
Ml 
M2 
M3 
NK 
PA 
PB 
Pl 
PL 
PW 

Assembly 
Cleanout 
Ooy 
Eooh 
Eooh Day 
Gross Kilometer 
Hectare 
Hour 
Kiiogram 
Kllollter 
Kiiometer 
Liter 
Lane Kiiometer 
Per Location 
l.JJmp Sum 
l.JJmp Sum Per Assembly 
l.JJmp Sum Per Doy 
l.JJmp Sum Per Each 
l.JJmp Sum Per Hectare 
l.JJmp Sum Per Kiiogram 
l.JJmp Sum Per Lump 5um 
l.JJmp Sum Per Metric Ton 
l.JJmp Sum Per Linear Ueter 
l.JJmp Sum Per Square Ueter 
lilmfnafre 
Man Hour 
Month 
Metric Ton 
Meter 
Square Meter 
CUblc Meter 
Net Kilometer 
Per Analysts 
Per Building 
Per fnterseoflon 
Plant 
Per Well 
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FAU 

FAP 

FAS 

NFR 

SFR 

SPR 

-+- -+- -+-

I 111 I 

Highway With Full Control of Access 

Highway With Frontage Roads 

Highway Interchange 

Proposed Controlled Access Highway 

Divided Highway 

Hard Surfaced Road 

Soil, Gravel Or Shelf Surfaced Road 

Graded And Drained Road 

Unimproved Road 

Pr1'mltlve Road 

Private Road 

Streets In Inset Or Delimited Areas 

Extension Of Local Roads Within Cities 

Federal Aid Interstate Highway 

Federal Aid Urbon Highway 

Federal Aid Primary Highway 

Federal Aid Secondary Highway 

National Forest Road 

State Forest Road 

State Park Road 

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 

Commerclal Or Munlclpal Alrport 

Landing Area Or Strip 

Runways 
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STANDARD SYMBOLS FOR KEY MAP 
Free Ferry 

Toll Ferry 

Canal Or Drainage Ditch 

lntracoastal 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 

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

.& 

D 
ii • i 

~;~ 
"""'"'""'"' • 

Residential Area Under Development 

Lighthouse 

State Capital 

County Seat 

Other City Or Village 

Seminole Indian Village 

Welcome Station 

Wayside Park Or Small Park 

Park With Boat Ramp 

Boat Ramp 

Museum 

Recreational Area Or Historic Site 

Scenic Site 

Post Office 

Schoof 

Church 

Cemetery 

Church And Cemetery 

Hospital, Health Center Or Rest Home 

Toll House, Port Of Entry Or Weight Station 

Fair Grounds, Race Course Or Rodeo Arena 

M1'ne Or Strlp Mlne 

Governmental Research Station 

* []] 

@@ 

+ 
'A 0 
0 
0 
[I] 

II 
ft 

• )( )( 

WOOD~ 

GENERAL NOTE 

Agricultural Inspection Station 

Farmers Market 

Game Preserve 

Game Checking Station 

Bird Sanctuary 

Fire Control Headquarters 

Lookout Tower 

Fire Station 

Patrol Or Police Station 

Correct1'onal lnst1'tut1'on Or Road Camp 

Department 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 Station 

I. 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 addit1'onal or similar symbols are used, legends or notatlons 
may be required for clarity. 
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STANDARD 
GENERAL SYMBOLS 

State Line 
County Line 
Townshtp Line 
Section Line 
City Line 
Base Or Survey Line 
Right-Of-Way 

------- Easement L1'ne 
--1-1-1-- Limited Access Line --v--
····················· .... . . 
·····-············-············-······ ~,,,~,,~,, .... 
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--/811 SD--

- - - - /8 11 SD -

Fence Line 
National Or State Park Or Forest 
Grant Line 
Roi/road (Drainage Maps) 
Roi/road (Detail Plans! 
Fence (Limited Access! 
Box Culvert 
Bridge 
Pipe Culvert-Mitered End Section 
Pipe Culvert-Straight Endwoll 
Pipe Culvert-U-Type Endwall 
Pipe Culvert-Median Drain 
Pipe Culvert-Other End Treatments 
Storm Drain 

Storm Drain 
Inlet 
Manhole 
Tied Longitudinal Joint 
Keyed Longitudinal Joint 

Doweled Transverse Expansion Joint 
1111111111111111111 Doweled Transverse Contraction Joint 

- Transverse Contraction Joint Without Dowels 
Survey Reference Point 

6 ALACHUA 
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I c. c. I 

Triangulation Station 

Bench Mark 
Point Of lntersectlon 
North Arrow 
Edges Of Existing Pavement And Sidewalk 
Guardrail 
Crash Cushion (Attenuator! 

[[di Piling Pier Column 

c::J Concrete Monument 

Ill 
[ 

~ 

6 
± 

Base Line 
Centerline 
Property Line 
De/to Angle 
Approximate 
Round Or Diameter 

Curb 
Curb And Gutter 
Water Well, Spring 

111111111111111111111111111 Levee 
2 MP 321 Railroad Mile Post 
-D Railroad Signal With Gate 
'I Railroad Switch 

-~-Gate 

= 
= 
c er 

ITl 
II] 

~ 
[]] 

rn 
~ 

- - -

Pump Island 
Storage Tank (Surface) 
Storage Tank (Underground! 
Mine Or Quarry 
Borrow Pit 
Church 
Store 
Residence 
Barn 
School 
Hay Bales 
Silt Fence 

~ Floating Turbidity Barrier 
Staked Turbidity Barrier 
Stream 
Shore Line 

~~~~Marsh 

0000 
~ 

CJr;fl ll cJcJ CJ CJ c:.I 

8 8388BB88 

~ 
Rt.~Skew LI. 

e 

Wetland Boundary 
Hedge 
Trees 
Edge Of Wooded Area 
Shrubbery 
Grove Or Orchard 

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

Concrete 
Wood 

Rate Of Superelevotion 

SYMBOLS FOR PLAN SHEETS 
UTIUTY ADJUSTMENT SYMBOLS 

EXISTING 

--6''Gos--
G 6" G 

- - 6" Wafer- -
w - 6 11 w -

--8 1
' San--

s 8 11 s 

--BE (7.5 kVJ
sE - (7.5 kVJ BE -

--BT (2 1
)--

BT - 2 11 BT -

- - UG ( 3 11 CA TV!- -
BTV--3 11 BTV-

= = = = = BFO ( 2" J = -

BF0--2
11

BFO-

CAS /2 11 
CAS 

D' 4 11X4 11 
OT 

NPW - 6" N PW 

PET - - 8" PET -

p D - 4" RD -

STM - /2" STM -

PROPOSED 

IQ 

a 
= 

--B-
--0-

---6"Gas-
G G G 6 11 G G G G G G 

-- 6 11 Wafer-
w w 6 11 w w w w w w 

---8 11 San-
s s 8 11 s s s s s s 

--BE (7.5 kV)-
l!JBEl!J (7.5 kV )lj'lBEl@BElj'l 

--BT (2 11
)--

BTBTBT 2 11 
BTBT 

-UG (3" CATVJ--

BTv 3 11 
BTV 

=BF0(2'!= 

BFO 2" BFO BFO 

CAS CAS 12 11 
CAS 

OT OT OT 4 11X4 11 
OT OT 

NPW NPW 6" NPW 

PET PET 8" PET 

RD RD RD R 0 4 11 
R 0 RD 

STM STM 12 11 
STM 

Manhole 
Fire Hydrant 
Meter (Type! 
Valve ( Type ) 

Valve Box ( Type ! 

Valve Cover ( Type ! 
Vent (Type) 
Pump Station 

Sewage Pump Station 

C/eonout 

Coble TV Service Box 

Gas 

Water Main 

Sanitary Sewer 

Buried Electric 

Buried Telephone 

Buried Cable Television 

Buried Fiber Optic 

Casing 

Duct 

Non Potable Water 
Petroleum 

Roof Draln 

Steam 

EXISTING 

- -(>-OE (7.5 kV!--(>-

oE - (7.5 kV} OE 

--0-
D' -

OT (2 11 ! 

2" 
--0-

D' -

- - - OH ( 2 11 CATV! - -
0 TV - 2 11 

0 TV -

= = = = = = OFO !!" ! = -

0 FO - 111 
0 FQ -

PROPOSED 

-----<>--- OE ( 7 .5 kV ! ---()-

o E o E (7.5 kV) OEOE 

-0-- OT ( 2 1 
) --0--

0 TOTO T 2" OTOTOT 

-- OH (2 11 CATV! -
oTv 2 11 

OTV OTV 

=OFO!l"J= 

OFO OFO /
11 

OFO 

See General Note, Sheet I of 3 
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Power Pole 
Telephone Pole 
Combination Pole 
Guy Wire And Anchor Pin 
Guy Pole Deadman 
Tower 
Light Pole 
Transformer 

Overhead E lectrlc 

Overhead Telephone 

Overhead Cable Television 

Overhead Fiber Optic 
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EXISTING 

~--i_1 

~ --jl 
CJ 

1)---~I 
!] 

__:-__:-__:] 

1\1) 

STANDARD SYMBOLS FOR PLAN SHEETS 

TRAFFIC SIGNALS SYMBOLS UGHTING SYMBOLS SIGNING AND PAVEMENT MARKING SYMBOLS 
PROPOSED 

-----
:-'. 

• 
c=i 

Traffic Signal Head! Span Wire Mounted J 

Traffic Signal Head ! Pedestal Mounted J 

Traffic Signal Head ! Mast Arm Mounted J 

Traffic Signal Pole ! Concrete, Wood, Metal J 

Vehicle Detector ! Loop J 

Signal Cable ! On Messenger Wire J 

EXISTING 
1_)--(~l 

q .. -;;;, 
\<_::,I 

<)--{) 

PROPOSED 

0----0 Pole & Luminaire 

Existing Pole & Luminaire To Be Removed 

Final Position Of Relocated Or Adjusted Pole & Luminaire 

High Mast Lighting Tower 

City Or Utility Owned Luminaire & Pole 

PVC ! Polyvinyl Chloride J Lighting Conduit And Conductors 

=:::? 
==:> 

- - -

l 
9 

- •• - Conduit - - -··-- - --··-- Rigid Galvanized Lighting Conduit And Conductors o---= o---------<> 

.. 
IC8JI 
~ 

W - D W 

FDW 

[I] 

[] 

[e> 
---

0 
*0 

0 

Vehicle Detector ! Points J 

Pedestrian Detector 

Pedestrian Signal Head ! Pole Or Pedestal Mounted J 

Controller Cabinet ! Base Mounted J 

Controller Cabinet ! Pole Mounted J 

Walk - Dant Walk 

Flashing Dant Walk 

Signal Face Number 

Signal Lens 

Programmed Signal Head 

Messenger Wire 

Pole Tabulation Cross Reference 

Pole Tabulation Cross Reference ! Joint Use Pole J 

Signal Phase 

D 

co 
0 

~ 
L:,. 

Lighting Pull-Box 

Light Distribution Point 

Joint Use Pole 

Pier Cap Underdeck Luminaire 

Pendant Hung Underdeck Luminaire 

@ 

1100-aJI 

-

See General Note, Sheet I of 3 

2006 FOOT Design Standards 

STANDARD SYMBOLS 

Pavement Arrow 

Single Solid Line 

Double Solid Line 

Skip Line 

Stop Bar 

Traffic Sign ! Post Mounted J 

Traffic Sign ! Overhead J 

Sign Number 

Sign Item Number 

Traffic Flow Arrow 
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~ Roadway & Shoulder Are~ 
sand aoo s--, :t=.=r Temporary Eart hBerm~ ~ 

-
lope Front Slope Or Median S 

On Superelevation Secfi on -

• • ., 
!I 

Toe Of Slope 

10' 

SECTION AA 

A ' 

L ' 
I 

' 
' 

' -
" " '= 

A 
Shoulder Line 

,, _j ' ' I I I 

" ' So ddlng r CHerlapped J 

10' 
' 

PLAN 

SECTION 88 

SOD FWIJE (SODDING fNERLAPPED J 

Temporary Berm 

,,------- Roadbed Under Construction ~ 

Flow 
~ 

-----B-
shou1der Li"ne~ c Earth Berm~ L 

15" Uetol Or Plastic Corrugated Plpe; Or, Plastic Fabric Conduit 
Wlfh Adaptors For Staking 6' Centers r Max. J On Drain Slope 
And With Flume Or Flashing For Securing Intake At Sump Wall 

Shoulder Line 

'2~:5:3:32:;:::,~t+~( Final Grade) 

Stub Pipe And Elbow 
Or Condult To Be 
Relocated As Fill \ 
Progresses \__ _ __/ 

Sand Bags 

Varies 

Sand Bags _s_ 
_j 

Sand Bags To 
Be Located 
Downstream 

Constructed As Fill Progresses As \ 

Anchor For Corrugated Pipe 
As Directed By The Engineer 

Note: 
Slope drain plpe to be paid for as 
Slope Drains (Temporary J LF. based 
on llnear feet of pipe or conduit Installed. 
Payment to be made for one installation 
per site, inc/udlng one stub and elbow 
or one fntake flume or flashing. Sump 
construction and maintenance and curtains 
to be included in cost for Slope Drains 
(Temporary J. Sand bogs to be pold for 
as Sandbagging CY. 

Intermediate Sump And Drain To Be J 
Directed By The Engineer. Earth Be~ __J 
Uay Be Used In Lieu Of Sandbagging 

Sand Bag Cut-Off Wall 
Or Impervious Curtain 
(To Be Removed With 
Stub And Elbow Or 
Conduit Relocation J 

Bag Height Sufficient To 
Contai"n Pipe Discharge 
At Ditch Locations 

200' Std. 200' Std. 

Less Than IX Roadway 

Ground Line 

Sod Flume (Sodding Overlapped) (To Be 
Installed As Filled Construction Progresses 
As Directed By The Englneer. ) 

ELEVATION 

Temporary Slope Drains 
(Estimate At 400' Spacing 
On Grades IX Or Greater, 
Final Spacing To Be As 
Directed By The Engineer. ) 
Slope Drains To Be Replaced 
By Permanent Overlapped Sod 
Flume After Fi"nal Shoulder 
Grade Estab/fshed. 

SUPE DRAIN APPUCATIOll 

-

SECTION AA 

Apron Contoured To Natural 
Ground In Absense Of Ditch 

j j ~ .. 
SECTION BB 

TEIJPORAR'f SUPE DRAIN 
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A 

L 

1i 
"' 
" A 

~Earth Baffom\ -~ _j A • ., .:; L ~ :s 
~ 

Sand Cement "' :;; 
Rip Rap ~ 

PLAN VIEW 

rs 

-----

Outfall 

-------

Trash Retainer Fence 

Ditch Slope And Bottom Treatment 
As Called For In The Plans --... 

PLAN VIEW 

Varies 

Off Skimming Baffle 

/ Sand Cement Rip Rap 

D 

Varies 
( 4' Std. J 

o--1 

See Design 
1 Note *2 --------. 

Vories ( 24' Min. J (See Plans J 
20' Min. Oil Skimmlng Baffle (~H Aluminum 

~---------------~"i Sheet.3'HlghJ. Post Spacing Vories 

Alumlnum Choln Top Brace 
Link Fabric ( 2 11 Mesh J 

SECTION AA 
Varies 

SECTION 88 
INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS ADJACENT TO A SHORE UNE 

TYPE A 
DESIGN NOTES 

I. Basins should be as deep as practical with a minimum depth of 2.0 feet. 

2. In Type A, when the top of endwall Is below high water, fence also wlll be 
required along the top of the endwall. 

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

4. In Type B, the 6" PVC shall be constructed unless shown otherwlse ln 
the plans. 

GENERAL CONSTRUCT/ON NOTES 

I. Fence materlals shall be aluminum or concrete only. 

2. Aluminum posts shall be .3" diameter mlnlmum. Aluminum rail braces shall 
be in accordance with Index No. 802. Concrete posts and rail braces shall be 
In accordance with Index No. 801. All posts to be set In concrete. 

.3. Fabric shall be Installed to Inside of posts and roll braces, and fled to 
posts and braces at 6" centers. 

4. For additi"onal details on fenclng, see Index Nos. 801 and 802. 

5. All basin slopes to be /:/unless detailed otherwlse ln the plans. 

6. Sediment basics to be constructed prior to commencement of upland 
construction. Maintenance and clean out to be by the Contractor until 
acceptance of project tJt the Engineer. 

@ -
-

(6'Max. J. Sheet To Be Mounted With 
Three i# Bolts And Six Washers, Each Post. 

Normal Ditch Botto~ 
~---

See Design Note ""1 

Bottom Of Basin 

SECTION AA 
6 11 PVC Pipe 
F.L. To Match 
Normal Dltch Bottom 

INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS IN AN OPEN DITCH 

TYPE 8 
GENERAL NOTES 

I. The cost for Type A and Type B trash retainer and sediment basins shall 
include the cost for rlp rap, fenclng, baffles, piping and for sump and weir 
earthwork over and above ditch exCCl'latlon called for In the plans. Payment 
for both Type A and Type B shall be under the contract unit price for 
Sediment Basins, Each. Cleanouts as called for in the plans shall be paid 
for under the contract unit price for Sedlment Basin Cfeanouts, CO. 

2006 FOOT Design Standards 

TRASH RETAINER AND SEDIMENT BASIN 

Unless Shown Otherwise In The Plans 

10' 

Normal Ditch Slope 

SECTION DD 
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NOTE: Spacings shown in this chart are based on having the ground line at the 
upstream barrier at the same elevati"on as the overflow of the downstream barri"er 
as shown above. Spacings should be adjusted based on actual slte performance. 

M 4 f---1----+--T------t------f------+-------+------t------+--------j 

.s -

50 /()() 150 2t1J 

Spao/ng (fn Feet J 

CHART I 

250 350 

RECOl/llENDED SPACING FOR BALED HAY BARRIERS AND TYPE III SILT FENCE 

@ -
-

Limits Of ConsfnJCflon ~ I iii Sod 

- --t~-~:;;::-~~-~L:'I ~:;::;-~~$~-
Slit Barrier 

J 51J' Max. I 51J' Max. ) 

_-~Sod_ -pD/fuh Bottom In/of_ 
r Median Ditch 

__ ~-·---~SllfBa"T" ~ t--IO' ( Typ ) El -

y Max. t------=9' Uax. I Ditch 

__ Cross Drain ---==4----- ~ .. 
50' Max. ~ 50' Max. * EnaWal~ SUI Ba"/" =~~, _ _lie _:,ii_ - - -

Sod I 1 I "== Limits Of Construction 

DITCH INSTALLATIONS AT DRAINAGE STRUCTURES 

2006 FOOT Design Standards 
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Roc/f. Bags 

Curb & 
Gutter 

Sidewa/kJ 

Roc/f. Bags 

. 
---

Ditch 

. 

Sod 

. 
------• Ditch 

PLAN ------

PARTIAL INLET aJllPLETED INLET DITCH BOTTOll INLET f Post 

~rl'Mln.Recommended 
PROTECTION A/DJND INLETS OR S/11/LAR STRUCTURES 

ELEVATION 

BARRIER FOR PAVED DITCH 

? Edge of Shoulder. Grode Varies 

--.r-- Woven Filter Fabric In Absence Of 
Established Gross (Approx. 12' x 12' J. 
Secure Edges By Entrenching And 
Extend Under Bags and Boles. Fabric 

See Be/aw For 
Protection At Toe Of Slope 

SECTION AA 

Note: 
Where the slope length exceeds 25 feet, 
construct one row of bale barrfers of 0% longltudlnol 
grade midway up the slope. Contruot two rows of 
bole barriers where the slope length exceeds 50 feet. 

As Required 

Natural 
Ground 

AIJJNG FILL SlJJPE 

-"~} ~ ~r--~-.~ 50' On Centers ( Typ. J 

PLAN 
OVerlop Ends 

Fiii Slope 

ELEVATION 
TO BE USED WHERE THE NATURAL GROUND 

SWPES TOWARD THE TOE OF SWPE 

AT TOE OF SlJJPE 

I 0 %' Grode, Length Vories I 

Toe Of Slope 

r:i~. ~ LJ I · · I· 

Or Ditch Bottom, Grode Vories 

ELEVATION 

~::~ 
~~~ 
PLAN 

~/Slope 
ELEVATION 

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

BARRIERS FOR FILL SIJJPES 

Sholl Meet The Requirements, Of V I 

Section 985 Of The Standard~ 

5~';11;/n~. I·~·~· ~-~-~~ii.~.~·~-~-~s~~e~~~,~~lca~. tlons. I· + ·I: ·I· . 0. . A I· 
I ~I I 

PLAN PLAN 

~~ II 1111~ 
II II II II ____ ,_, _) 

I' Min. Recommended 

~6,,,j11J,;JJ!1~!i;;1 ~! ~llJ:y;r:nn=tollli'"""-==--__11~ 
I' !.Un. Recommended 

Anchor Top Boles To Lower Bales With 2 Stokes Per Bole. 

ELEVATION 

TYPE II 

BARRIERS FOR 

NOTES FOR BALED HAY OR STRAW BARRIERS 
I. Type Iand II Barriers should be spaced In accordance with Chart/, Sheet I. 

2. Hoy boles shall be trenched 3" to 4" and anchored with 2 - 111 x 2" (or I" dio. J x 4' wood 
stokes. Stokes of other moterlo/ or shape providing equlvolent strength may be used if approved 
by the Engineer. Stakes other than wood shall be removed upon completlon of the project. 

UNPAVED 

3. Roils and posts shall be 2 11 x 4 11 wood. Other materials providing equt"vlolent strength may be used if 
approved by the Engineer. 

4. Adjacent boles shall be butted firmly together. Unavoidable gaps shall be plugged with hoy or straw 
to prevent silt from passing. 

5. Where used In oonjunctlon with slit fence, hoy bales shall be placed on the upstream side of the fence. 

6. Bales to be paid for under the contract unit price for Baled Hoy or Strow, EA. The unit price shall include 
the cost of ff/fer fabric for Type I and II Barriers. Sand bogs shall be paid for under the unft prfce 
for Sandbagging, CY. Rook bogs to be paid for under the contract unit price for Rook Bogs, EA. 
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Post Opflons: Softwood 2.!H Dia. 
Softwood 2." x 4". 
Hardwood l~~x I! 
Steel 1.33/bs/ft 

b 

' ~ 
.~ a ..., 
~ 

, ~ ' ' 

6'Max. 

ELEVATION SECTION 

Filter Fabri"o 

Slit Flow 
Post Options: Softwood 4" Dla. 

Softwood 4"x4" 
Hardwood 3" Dia. 
Steel l.331bs/ft Min. 

10' Max. 

Optional Post Positions 

Poultry Mesh ( 2.0 Ga. Min. J 
Or Type A Fence Fabric 
(Index No. 801 & Sectlon 550 
FOOT Spec. J 

Filter Fabric r In Conformance 
With Seo. 985 FOOT Spec. J 

Principle Post Position 
(Canted 2.0" Toward FlowJ 

1 Poultry Mesh Or 
/ / Type A Fence Fabrlo 
~Filter Fabric 

TYPE III SILT FENCE i ~ 
a 
i:n 

Silt Flow 

Slit Fence 

Silt Fence 

Slit Fence Protection 
in Ditches with Intermittent Flow 

Stormwater 
~~Runoff 

• 

~ [@. _____ _. __ 

~~~--U U 
ELEVATION 

I I 

SECTION 

TYPE JJC SILT FENCE 

Silt Fence Protection 
Around Di"toh Bottom Inlets. 

Post~ - cPos' 
~- -

Place the end post of one fence behind 
the end post of the other fence as shown. 

Rotate both posts at least 180 degrees in a clockwi"se 
dlrecflon to create a tight seal with the fabric material. 

SILT FENCE APPUCAT/ONS Drive both posts lnto the ground and bury flap. 

NOTES FOR SILT FENCES 

I. Type III Silt Fence to be used at most locatlons. Where used in dltohes, 
the spacing for Type III Slit fence shall be In accordance with Chart I, Sheet I. 

2. Type N Silt Fence to be used where large sedi"ment loads are anticipated. Suggested use 
ls where fill slope Is 1:2 or steeper and length of slope exceeds 25 feet. Avold use where 
the detained water may book Into travel lanes or off the right of way. 

3. Do not construct silt fences across permanent flowing watercourses. Silt fences 
are to be at upland locotlons and turbidity barriers used at permanent bodies of water. 

4. Where used as slope protection, Slit Fence ls to be constructed on OJI:: longltudlnal grade 
to avoid channelizing runoff along the length of the fence. 

5. Silt Fence to be paid for under the contract unit price for Staked Silt Fence, ( lF J. 

-
PLAN VIEW 

JOINING TWO SILT FENCES 
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I/Vinyl Sheathed EAW Steel Coble 
( 9800 Lbs. Breakfng Strength J W !fh 
Galvanized Connectors (Tool Free Dlsoonnect J 

Slotted PVC Connector Pipe 
(Metal Collar Reinforced J Closed Cell So/Id Pio 

Flotation ( 8" Dia. E 
stlc Foam 

quiv. J ( f1 lbs. 

I I 

Per Ft. Buoyancy J) 

(18 Oz. Nylon Reinforced 

I 
,. 
I• 

~ Oz. Nylon Relnforced 
I• 

I 

Closed Celf Solid Plastic Foam 
Flotation (6" Dia. Equiv. J (12 Lbs. 
Per Ff Buoyancy J 

\ 
.----------- HHPolypro Rope 

(600 lb. Breaking 

6'Max. 

Post r Options: 2" x 4" Or 
2fr" Min. Dia. Wood; Steel 
/.33 Lbs/Ft. Min. J 

18 Oz. Nylon Reinforced 
PVC Fabric < 300 psi Test J 

PVC Fabric f 300 psi Test J-,. 
~Stress Plate (i 

Strength J 
PVC Fabric f 300 psl 

f' Galvanized Chain-H Galvanized Chain 

• "' 
--------

A 

TYPE II 

Test J With Lacing Grommets) " 

D1 = 5' Std. f Single ) . 
Dz. = 5' Std. f Additio 
Curtain To Reach B Feet. 

Panel For Depths 5' or Less 
no/ Panel For Depths > 5' J. 
ottom Up To Depths Of 10 

Two ( 2 J Panels To Be Used For Depths Greater Thon 
10 Feet Unless Speclol Depth Curtains Speclfloolly Coll 
For In The Plans Or As Determined By The Engineer. 

TYPE I 

'. 

<>" ' 
-~ STAKED 

u 
TURBIDITY BARRIER 

NOTICE: COMPONENTS OF TYPES I AND H MAY BE SIMILAR OR IDENTICAL 
TO PROPRIETARY DESIGNS. ANY INFRINGEMENT ON THE PROPRIETARY 
RIGHTS OF THE DESIGNER SHALL BE THE SOL£ RESPONSIBILITY OF 
THE USER. SUBSTITUTIONS FOR TYPES I AND H SHALL BE AS 
APPROVED BY THE ENGINEER. 

Fl.DA TING TURBIDITY BARRIERS 

LEGEND 

NOTES: 

Proposed Toe Of Slope 

Current 

r Structure Alfgnment 

. ·1·. 

• 
~ 
~ 

~ 

<=> 

Pile Locations 

Dredge Or Flfl Area 

Mooring Buoy w/Anohor 

Anchor 

Barrier Movement Due 
To Current Action 

Shore Line 

Llmits Of Const. 

Note: 

Turbidity 
Barriers 

Limits Of Const. 

Shore Line 

!. Turbidity barriers ore to be used in oil permanent bodi"es of water regardless of water depth. 

Turbidity barriers for flowing streams and tidal 
creeks may be either floating, or staked types 
or any combinations of types that will suit site 
conditions and meet erosion control and water 
quality requirements. The barrier type( s J will 
be of the Contractors opflon unless otherwise 
specified In the plans, however payment wllf 

2. Number and spacing of anchors dependent on current velocities. 

3. Deployment of barrier around pile looof!ons may vary to accommodate oonstruof!on operations. 

4. N(flfigation may require segmenting barrier during construction operations. 

5. For additional information see Section 104 of the Standard Specifications. 

TURBIDITY BARRIER APPUCAT/ONS 

be under the pay iterri s J established in the 
plans for Floating Turbidi"ty Barrier and/or 
Stoked Turbld!fy Barrier. Posts In staked 
turbidity barriers to be lnstalfed In vertfool 
position unless otherwise directed by the 
Engineer. 

GENERAL NOTES 

I. Floating turbidity barriers are to be paid for under the 
contract unit price for Floating Turbidity Barrier, LF. 

2. Staked turbidity barriers are to be paid for under the contract 
unit price for Staked Turbidity Barrfer, LF. 

@ 
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Shoulder Pavement 
Shoulder ~Sod 
Pavement "'\ - I 

1--
~~lushS~r~ ------1 ~Shoulder Pavement 

: I 'UI I I 

: ! CZ I ~ I 

' 

i~i :u1 
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DIVIDED NARROW MEDIAN WITH OR WITHOOT CVRBED MEDIAN 

T A~der Pavement 
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I 
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I 
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I ___r,;i_ I I _____.... ~ ,,r t.E.J~~ ~ 

I :Bi 
I ' 

I I : 

DIVIDED WIDE MEDIAN WITH OR WITHOOT CVRBED MEDIAN 

Shoulder-~~ ~r---/~~~:;t 
Pavement ~ r-- ----] ~ 

: I I I I CZ I I 

I r Concrete Sldewolk 

1 
~ Concrete S/dewolk 

/ Concrete Sidewalk 

s1-=qt~ 

\:czl~ I ~I': 
:s~~ O I 0 - ~d\ 
' ' : ' 
' 

' I I 
1

1 I ~: 
/: I I I 0 

~ 
(,01 0! ()I{) I 

' : G II I 

: I I 

,/ i I ~ I ~ I 

\ I I I I 
UNDIVIDED FWSH SHOULDER 

GRASS SEEDING RATES (L/Js/AcJ 

ZONE I ZONE II 

' ' ' ' : "' 
' "' ' ' : 
r.QJ 
' I. I 

I. I 

f I 

COASTAL* INLAND COASTAL* INLAND 
TYPE OF SEED 

PERMANENT GRASSES 

Mar. 
to 

Nov. 

Nov. 
to 

Mar. 

Mar. Nov. Feb. 
to to to 

Nov. Mar. Dec. 

Dec. Feb. 
to to 

Feb. Dec. 

Dec. 
to 

Feb. 

Unhulled Bermuda** 90 2D 90 2D 

Hulled Bermuda ** 60 15 60 15 

Bahia (Argentine Or Pensacola J 180 180 180 18D 

<VICIC GROWING GRASS 
Annual Rye Grass 90 90 90 90 

TOTAL POONDS PER ACRE 60 180 195 290 60 180 195 

""Locaflons where salt sensltive plants may be adversely affected by hlgh concentrations of 
salts in sous, water or alr. Thls may include seaslde locatlons, low-lylng areas subjected 
to periodic saltwater inundatlon from storms or hlgh tides, or where salt intrusion into 
groundwater supply has occurred. 

**Bermuda shall not be used ln areas adjacent to exlsting or proposed landscaping. 

Note: All seeding shall be performed meeting the requirements of Section 510 of the 
Standard Specifications. 

GENERAL NOTE 
Activltles such as clearing, gradlng, and excavatlng that will dlsturb one or more acres of land 
requi"re coverage under the Generlc Permlt for Stormwater Dlscharge from Large and Small 
Construction Actlvities from the Florida Department of Envlronmental Protection, and lmplementation 
of approprlate pollution prevention measures to mlnlmlze eroslon and sedimentatlon and properly 
manage stormwater. 

0 

I 
I 

() I () 

I 
I 

{) I {) 

UNDIVIDED CURBED 

' ' 
I : 

' 

~ 
' ' ' ' ' ' ~' 

"' ' ' : 
Q]r. 

' I I. 
0 I I. 

I \ 

SEEDING RATE ZONES 

l.JL... v 

I 
I 
I 
I 

() I () 

I 
I 
I 

I 

Or Sod 

I 

I 
I 
I 
I 

{) I {) 

I 

DIVIDED CURBED 

WILDFLOWER SEEDING RATES 

LEGEND 

[I] Wiidfiower Group #J 

0 WUdflower Group #2 

Grass-Seed/Seed & Mulch 
(To Limit of Construction) 

Seleofl"ve Clearing 
And Grubbing 

Llmlts Of Constructlon 

QJ Seed, Seed And Mulch, Sod Or Seed, Sod 

Common Name f Botanical Name) lbs/ac 

•1G-m 
Black-Eyed Susan f Rudbeokla hlrta) 

Lance - Leaf Tickseed ( Coreopsis /anceolata J 10 
Goldenmane Tlckseed ( Coreopsls basa/ls) 10 
Leavenworth's Tlckseed ( Coreopsls leavenworthfl J 10 
Fire Wheel ( Gai/lardia pu/chella J 10 

Softhair Coneflower ( Rudbeckia mollis J 

Crimson Clover r Trlfollum lncarnotum J 15 

Annual Phlox (Phlox drummondii J 10 

Moss Verbena (Verbena tenuisecta J 6 
Leavenworth's Tickseed ( Coreopsis leavenworthii J 10 

Flre Wheel ( Galllardla pulchella J 10 

Crlmson Clover ( Trlfollum lncarnotum) 15 

GENERAL NOTE 
Confirm compatibUity of wildflower wlth Gross Rate Zones. 
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Sod To Toe Of Front Slope When 
Algebraic Di"fference In Roadway 
Grades Exceeds 4% 

20' 100' Mi"n. 

----------

' 

32" Sod Strip 

-_y----------· 
Shoulder Poi"nt 

Low Point Of Sag --t 
Same As Above 

·,~ 
' 

500+ . -

Low Point Of Sag 

Sodding (overlapped J See 
Overlapped Sod Flume (Below) 

- '~':· __ _::·_ LShoulder Point 

I 

Use 5' Shoulder Pavement And 32" Sod Strip When Negative 
Grade Intersects Postlve Grade And Algebraic Difference In 
Roadway Grades Is 2% Or Greater; When Algebraic Difference 
In Roadway Grades Is Between /% & 2% Use 32" Sod Strlp Only 

Shoulder Poi"nt l __ 
-- -

See Table Below 
Shoulder Point For Appflcatlon 

RURAL UNDNIDED 

- - - - - Sil0u1der Pavement 
~- -

Shoulder Point ~ ------- -----==~:::::::::::If[.::=::=:JI1.::=::===;iji~::j:z::::==:::::==::::::zz;;::-~- --.. -_ 
------- ------- ._ 5' Shoulder Pavement-See Table fi;joYI For--._ 

------- ------- ------- Appllcation. Same Applies To Low Side On ----.____----.____ 
outside Edge Of Pavement For Faclllt!es ~ ....____ ...._ 

t:n. LA I 

' 100' Min. Shoul 

______ ,_L_ der Polnt 
I I --,---- -

Shau Ider Pavement/ = 
= ,,, ,,, ,,, ,,, 

-----7- -

Shoulder Poi"nt 

~- -

\ 
~fi'B ? In Absence Of Shoulder Pavement On Exi"sting 
I-< --- Divided Roadways, Construct Shoulder Pavement 

S A Abo ame s ve 

I .;-- Shoulder Pavement ,,, ,,, ,,, ,, 

- i~-------
,~- Some As Above 
I 
I 

50± I 

Ls 

-- --!!!!h_ ~ :~s. ~ 

------1-iiiiiilO---~S:;h:::ou::;/d:;:e::r Pavement ;--_ ~ 
........,.. (See Notation Above J 

------
RURAL DNIDED ---- ----Shoulder Point _____;;r-- ----.____ --

CRITERIA FOR PAVING SHOULDER ON DIVIDED AND UNDN/DED FAC/UT/ES 

Design Speed (mph J Degree Of Curve 

30 7° Or Greater Note: 

40 Sa Or Greater Shoulder Pavement is requi"red on all curves 

50 4• Or Greater 
meetlng the criteria tabulated. For curves 
not meeting the criteria, shoulders ore to 

60 3• Or Greater be paved where erosion of the shoulder is 
65 3° Or Greater evident or anticlpated. 
70 2° Or Greater 5' Shoulder Pavement Or 32" Sod strip (See Notation Above J 

I Roadway Sod Sodding (Overlapped J 

I 

~ 
SECTION AA 

r Symmefrloal About r J 
Conventional Grassing 

--s:~~~c~·o.5·~1 
~toggered Joints Between 

Upper And Lower Layers 
TRANSVERSE SECTION LONGITUDINAL SECTION 

Roadway 

CNERLAPPED SOD FWME 

5' Shoulder Pavement Or 32" Sod Strip (See Notation Above J 
Sod Sodding (Overlapped J 

Shoulder Point 
Shoulder Point 

SECTION BB 
c Symmetrloal About r J 

SHOULDER AND SLOPE TREATMENT IN SAG VERTICAL CURVES 

SHOULDER AND SLDPE TREATMENT FOR SUPERELEVATED ROADWAYS 

NOTES 
I. These treatments are applicable to new construction, reconstruction 

and RRR projects. Project requirements for shoulder pavement and 
sodding that exceed the lt"mits of this standard take precedence. 

2. For sodding odjocent to ditches and at headwalls, see Index No. 2BI. 

3. All front slopes steeper than I :3 are to be sodded. 

TREATMENTS FOR PROTECTION FROM CONCENTRATED ROADWAY RUNOFF EROSION AND SHOULDER RAVEUNG 

@ -
-
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TREATMENT I 

BackfUI f Excavated Turf and Topsoil J 
'-----I---,/~ I" Drop Off Less Than 3" "'1~rloy i 

==~e'.I~~~------- - - -----
I Sod (Avg. Depth tl H J .........._ 

(Depending on asp2oolt overlay depth may require 

I trenching or borrow under sod to attain the I" 
drop at the edge of povement. J 

_____ _J 

GENERAL NOTES 
I. Treatment I: 

COMPLETED SHOULDER 

CRITERIA FOR USING TREATMENT I 
Project_ 
• ls resurfoclng, wldenfng and resurfacing or construction of 

shoulder pavement 

• is rural or is urban without curb and gutter 

• resurfacing build-up is 3 11 or less 

PATTERN DETAIL 
Sod Blocks Shall Be 
Placed W lth Staggered 
Transverse Joints 

PLAN VIEW 

A. If trenching under sod ls necessary to achieve the required 111 drop off, excavated turf and topsoil are to be 
used for filling voids and low areas at the edge of pavement or for flushi"ng along the edge of sod. Excess 
material to be uniformly distributed over the shoulder. 

B. Payment for excavation of turf and topsoil and for back fill of this materi"al under Treatment I is to be 
Tncluded In the contract unit price for Sodding, SY. 

2.. Treatment II: 

A. All borrow shall meet requirements for a "Select" mater/al In accordance with Index 505 and Section 120 
of the Standard Specifications/ 

B. Borrow may be used i"n lieu of excavated turf and topsoil when economically feasible, however the upper 6 11 

shall meet the requirements of Section 162. "Finished Soll Layer". There wlll be no additional payment for 
substituting borrow for excavated turf and topsoil. 

C. When exisstsi"ng turf and topsoil do not meet the requirements of Section 162 11Finished Soll Layer11
, provi"de 

additive materials as necessary In the upper 6 11 to meet the requirements of Section 162.. There wlll be no 
additional payment for addifi"ves. 

D. Payment for Treatment IIwfll be under Ffnlshed Soll Layer. Seed, mulch fertilizer, water, soddfng and 
borrow shall be paid for as separate Items. 

3. Speci"al attention ls to be di"rected to the construction of the required 111 drop-off at the edge of pavement. 

4. Activities such as clearing, grading, and excavating that will disturb one or more acres of land require coverage 
under the Generic Permit for Stormwater Discharge from Large and Small Construction Act1"vities from the Florida 
Department of Environmental Protection, and implementation of appropriate pollution prevention measures to 
minimize erosion and sedimentation and properly manage stormwater. 

5. Seedi"ng: 
A. Wildflowers destroyed by shoulder soddi"ng and turf operations are to be reestablished under the seeding rates 

prescribed for permanent wlldflower #z Group shown by table on Index 104. 

B. Refer to Index 104 for Gross Seeding Rates and Seeding Rate Zones. Use seeding rotes provided in Index 104 
unless otherwise specfffed In the Contract Plans. 

C. All seeding shall be performed meeting the requirements of Section 510 of the Standard Specifications. 

Edge Of Any Existing 
Or New Pavement 

TREATMENT II 

I" Drop Off 

D Width Called For In The Plans (Shoulder Width Plus 2' Min. J 

1 2'-8
11 

See Pattern Defall Seed And Mulch (See Gen. Note No. 2.D J 
3" Or More Ol/er/ay 

j----'...,--r---./ / Sad f Avg. Depth if J 
/ \ Seed And Mulch 

----_.t"=--_ I --- Salvaged Turf And Topsolf 

---

Varies, 2' Min. 

1 ~ 
--- - - - - -...... Exoovated Turf And Topsoll 

........ ......, __ ''( G'op'F,or~Drol~inage J ~ Existing Turf And Topsoil To Be ..... -.. 

r~~"'-~~.....:E~'~"""~o~te:d'...:A~nd'.'...'.R:e:p:/ac~e=d'....'.W~ff:h~B=o='~ro:w:_~~~~~~~~~~~~~~~~. _____ _J 

SHOULDER OPTION I 

Edge Of Any Exi"sting & 111 

Drop Off 

Or New Pavement ~ , " Wi"dth Called_ For In The Plans (Shoulder Wi"dth Plus 2.' Uin. J 
{ 2. -B See Pattern Detail Seed And Uulch (See Gen. Note No. 2.D J 

3
11 

Or More overlay // Sod r Avg. Depth 1 ~~J 
/ \{; Seed And Mulch 

Varies, 2' Mi"n. 

-------
----_t"=---1 --

1 
Uix To Depth lndi"cated 

', 
',, 

_____ _J ;-~~~~~~..l~~~~m'...:Sp~e~c:;r~;~co:t~~:n:s~O=r~P=l:on:•:__~~~~~~~~~~~~~~~' 

SHOULDER OPTION 2 

CRITERIA FOR USING TREATMENT II 

Project_ 

• Is resurfacing or construction of shoulder pavement 
• Is rural or Is urban without curb and gutter 
• resurfacfng build-up Is 3 11 or more 

A SIMILAR TREATMENT MAY BE USED FOR PROJECTS THAT REQUIRE SHOULDER WIDENING. DETAJLS ARE TO BE SHOWN JN THE PLANS. 

@ -
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4 11 Min. 

Approach Length 

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

Swale--~ 

• 

• 
• 

~ . . Approach Length I 

As Required • 

~1· 
Type D-1, Index No. 199 

TRANSITION DETAIL 

• • • 

/ 
. ~· ..... 
iLa\ 

~L 15'0r30' t! , .... _ _..,_.,,_.,,.,_~-~1 
Aggregate 

' 

Filter Fabrlc 

SECTION A-A 
To Be Stabilized As Required 
Based On Flow And Grade 

50' Std. 

.s 
" i d 

·"' ~ 
C> 

!: 
0 

~ 
"' 

• 

• • 
• 
• 
• 

Hay Bales 

0 
0 § 
.§ '7" 
-!. (\J 

"" "' ~i 
"' :::: ~ 
~ "-
"cl :E 
~ "' "' -- C> 

~ "' 

Construct Paved Turnout I 

(Index No 515 J. May Be ~ 

Deleted If Approved I I 
By The Engineer. 

I I 
I I 
I I 
15' 
I 

Existing Roadway 
Edge Of Pavement 

I. A Soil Tracking Prevention Device ( STPD J shall be constructed at 
/ocatlons designated by the engineer for points of egress from 
unstabilized areas of the project to public roads where offsite tracking 
of mud could OCC1Jr. Traffic from unstablllzed areas of the construction 
project shall be directed thru a STPD. Barriers, flagging, or other 
posltlve means shall be used as required to limit and direct vehicular 
egress across the STPD. 

2. The Contractor may propose an alternative technique to minimize 
offsi"te tracking of sediment. The alternative must be reviewed and 
approved by the Engineer prior to its use. 

3. All materials spilled, dropped, or tracked onto public roads 
( Including the STPD aggregate and construction mud J shall be removed 
daily, or more frequently if so directed by the Engineer. 

4. Aggregates shall be as described in Section 901 excluding 901-2.3. 
Aggregates shall be FOOT size #I. If this size ls not avaflab/e, the next 
available smaller size aggregate may be substituted with the approval of the 
Engineer. Slzes containing excessive small aggregate will track off the project 
and ore unsuitable. 

5. The sedi"ment pit should provi"de a retention volume of 3600 cubi"c 
feet/acre of surface area draining to the pit. 
When the STPD Is Isolated from other drainage areas, the fol/owing 
pit volumes will satisfy this requirement: 

15' x 50' = 100 ft .5 30' x 50' = 200 ft" 

Slope To Drain -- - - ~ 
Berm A 

As on option to the sedlment pit , the width of the swole bottom con 
be Increased to obtain the volume. When the sediment pit or swale 
volume has been reduced to one half, if shall be cleaned. When a swole 
is used, hay bales or silt fence shall be placed along the entire length. 

~Hay Boles 

~ 

,.'), 

Pit Volume Is Below The Inlet 
Elevation Or The Outlet Elevation, 

Whichever Is Lower 

SECTION 8-8 

Aggregate 
Cover Per 
Index No. 205 

5' 

Filter Fabric 

Compacted Backfill 
____ Existing Or Temporary 

Sidedrain Pipe 

RURAL CONNECTION 
DETAIL 

6. The swale ditch draining the STPD shall have a 0.2.% minimum and 
a 1.0% maxlmum grade along the STPD and to the sediment plt. 

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

8. The STPD shall be maintained in a condition that will allow it 
to perform Its functlon. To prevent offsfte tracklng, the STPD shall 
be rinsed (doily when in use J to move accumulated mud downward thru 
the stone. Additional stabl/lzotlon of the vehlCIJ/or route leading to the 
STPD may be required to limit the mud tracked. 

9. A STPD shall be paid for under the contract unit price for Soil Tracking 
Prevention Devlce, EA. The unit price shall constitute full compensation 
for construction, maintenance, replacement of materials, removal, and 
restoration of the area utilized for the STPD; lncludlng Wt not limited 
to excavation, grading, temporary pipe (including MES when required J, filter 
fabrlc, aggregate, paved turnout (Including asphalt and base construction J, 
ditch stabilization, approach route stabilization, sediment removal and disposal, 
water, rlnslng and cleaning of the STPD and cleaning of public roods. 
grassing and sod. Hoy bales shall be paid for under the contract unit price 
for Hay or Straw Baled, EA. Slit fence shall be paid for under the contract 
unlt prlce for Staked Silt Fence, LF. 

JO. The nomlnal si"ze of a standard STPD is 15' x 50' unless 
otherwise shown in the plans. If the volume of entering and exiting 
vehlc/es warrant, a 30' wldfh STPD may be used If approved by the 
Engineer. When a double width ( 30' J STPD is used, the pay quantity 
shall be 2 for each locotlon. 
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CLASS ~' APPUCAT/ON STNIDARI. 
DESCRIPTION INDEX 

NO. 

D-1 Revetment (Special J 

Revetment (Standard J 

Artfculaf!nn Block 
D-2 

Goblons 

Rock Rubble Broken Concrete 281 

DRAINAGE Underdroin *** 286 

(0) D-3 French Drat"n 285 

Sheet Pf/Ing Filter 

Fiiter Fabric Jacket r Culvert J 2BO 

Concrete Pavement Subdroinage 21!1 

D-4 Slooe Pavement (Sand-Cement) 
Dt"fch Pavement (Sand-Cement) 281 

D-5 
Uechanlcal Stab/I/zed Retaining Wall 

Cast-In-Place Retaining Wall 

D-6 
Slope Pavement (Concrete) 

Ditch Pavement (Concrete ) 281 

E-1 Staked Silt Fence 102 

E-2 Wind Screen 

E-3 Plasft"c Erosion Mat 
(Turf Reinforcement Mat J (Type I J NA 

EROSION 
(E) E-4 

Plastic Erosion Mat 
(Turf Ret"nforcement Mat J (Type 2. J NA 

Plasflc Erost"on Mat 
E-5 (Turf Relnforcement Mat) (Type 3 J NA 

(I J Type refers to FOOT class and app/lcaflon. 

TABLE I 

Tlllf Unit Tull/-
Permlttivlty sec·1 ASTM-D-4491 
ADS mm ASTM-D-4151 
Efongatlon • ASTM-D-4632 

Grab Tensile Strength kN ASTM-D-4632 

Wide Wlth Tensile Strength kN/m ASTM-D-4595 
Maximum Design Velocity U/sec See Design Note 3 
Sewn Strength kN/m ASTM-D-4884 

Puncture kN ASTM-D-4833 
Trapezoidal Tear kN ASTM-D-4533 

Ultravlolet Resistance % Retained ASTM-D-4355 
In Strength 

F!ltrotlon Efflcfency % ASTM-D-5141 

Flow Rate L 3/min. ASTM-D-5141 

STANDARD 
~ N1S MIN. MIN. 

GllA8 SE'tlll 
SEC-I SIEVE# TENS/IE STREllSTH 

STREllSTH 
/di /di/• 

<See D-2.J (See D-2J /AO 1.25 

I SDIL PASSING I SDIL PASSING Woven Uonofllament Woven Monoffloment 
No. tllO SIEVE No. tllO SIEVE 
< 15% 0.7 < 15% 40 I.IQ 0.99 

15% to 50% 0.2 15% to 50% 60 Other Geofexfi/es: Other Geofexfiles: 
>50% 0.1 >50% 70 * Elongation Elongation 

< 50% 1.40 < 50% 1.20 
250% 0.90 2 50% 0.81 

I SDIL PASSING I SDIL PASSING Elongation Elongation 
No. tllO SIEVE No. tllO SIEVE 

< 50% 1.10 <SOX 0.99 < 15% 0.5 < 15% 40 
15% to 50% 0.2 15% to 50% 60 2 50% 0.70 2: 50% 0.63 

>50% 0.1 >50% 
70 * 

0.5 40 0.80 0.72 

0.5 40 0.40 0.36 

0.5 40 0.80 0.72 

0.05 NA 0.40 0.36 

0.05 NA 0.40 0.36 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

GENERAL NOTES 

I. Spect"ft"caflons for geotextt"les are in Section 985. Physt"oa/ crt"feria for each 
appficatlon ls provided by thls standard, i"n conjunction wlth those sectlons. 

2. All values except ADS are MINIMUM AVERAGE ROLL values t"n the weakest 
principal dt"recfion. Values for ADS are MAXIMUM AVERAGE ROLL values. 

3. Test sol/ or fl/I materlal adjacent to the geotextlle for gradation to select 
values for permittivity and ADS. 

4. Unless specifically restri"cted ln COMMENTS column, any type of material 
may be used. 

5. Wi"de width tensile strength is expressed in unlts of measure of kN/m, 
Tn machine direction and cross dlrecffon, as MD x CD. 

CRITERIA 
MIN. MIN. MIN. IN 

f'IJNCTIJll£ TRN'EZflHML WIOE WIDTH RESISTANCE 
TEM TENS/IE STREllSTH (Min. Allowed J COMMENTS 

Time 
/di /di /di/• • r Hrs. J 

Woven Uonoflloment Geotextlles only (Elongation < 50% J 

0.50 0.50 50 500 
Provide 6 11 thick aggregate bedding layer. 

Woven Monofllament Woven Monoffloment Woven Geotextiles only. No Sli"t Film Geotextiles allowed. Provide 150 mm thlck 
aggregate bedding layer for revetment r standard J. The bedding layer may be 

0.40 0.25 omitted if a D-1 fabric is used with revetment (standard J. 

Other Geofextiles: Other Geotexti/es: 50 500 
*For cohest"ve sous with a plastt"city index> 7, maximum Elongation Elongation average role value for 

< 50% 0.50 < 50% 0.50 ADS is number 50 sieve. 

2 50% 0.35 250% 0.35 

Elongation Elongation No woven sift film fabrfcs allowed. 

*For cohesive solls with a plasflclty Index> 7, maximum average role value for < 50% 0.40 < 50% 0.40 ** 50 500 ADS t"s number 50 st"eve. 
2 50% 0.25 2 50% 0.25 

**Required Trapezoidal tear for woven monofllament Is 250. 

***see Index No. 286 for the permt"ttivt"ty and ADS values of the internal ft"lfer 
fabrt"c of Type V Underdrat"n. 

Non-woven, needle-punch only. 
0.22. 0.155 

50 500 
Elongation 2 50% 

0.22 O.f75 
50 500 

Non-woven, needle-punch only. 

0.22 0.155 50 500 Elongation 2:. 50% 

NA 0.155 80 500 Minimum Flltraflon Efficiency of 75% and minimum flow rate of 0.3 gal. 

NA 

NA 

NA 

NA 

NA 80 150 

NA 2 x I 80 500 Use where design shear stress ls S 100 Pa 

NA 4 x 2 80 500 

NA 8 x 4 80 500 

DESIGN NOTES 

I. The Designer shall revt"ew this crifert"a and adjust the values as 
necessary to satlsfy project requirements. These adjustments shall be 
called for In the plans or contained In the project special provfslons. 

2. UV Rest"stance: The value represents the percent mt"nt"mum textt"le 
strength retained ( ASTM-D-4632) after weathering per ASTM-D-4355 
for the test period (hours J. 

3. Shear stress li"mlts for p/astlc erosion mats determi"ned by 30 minutes 
sustained flow in unvegetated state as determined by tests performed 

Use where design shear stress t"s S f70 Pa 

Use where dest"gn shear stress is S 240 Pa 

by Utah State University, Texas Transportation lnstltute or an Independent 
testing laboratory approved by the State Drainage Engt"neer. 
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I' Type A Dr B Riser~ 

r Structure 

2. Additional Bars A ---------: , 
GI 5" 0.C. 

Perpendicular Bars A 
r See Section A-A J 

#5 Hoop Bar 
#4 Hoop Bar 

I' Type A Dr B Riser -l r Type A Dr B Riser I 

2.- #5 Hoop Bars ~:E8it"i~Es;*i§iil-- Bars A Short Way 

Permitted) '/ 

#4 Hoop Bar 
r I Lap Splice Permitted J 

Construction Joint Permitted. 
See Index Na. 2.01 far Optional 
Construction Joints. 

#4 Ties <ii 12" D.C. 

9-#4 Ties <ii 12" Max. D.C. 
(See Section J 

Rotate #4 Bars 
As Required Ta 
Maintain Caver 

#5 Peripheral 
Reinforcement 

~;'"=--

l J (2 Lap sp1~·c~·~·~==Ji~~~~i~§JrmJ~ (See Section B-BJ 
Reference Axis ~ 3'-6" 2 Additional Bars B 
i Structure Bottom~ + _ 12 ,, <ii 5" Max. o. c. Eac f I , •• 

II 
.~ _j l Reference Axis 2-#-f Each w~

Placed On Tap Of 
Bars A And B At 45" 

{ Structure Bottom 

~ 
• 
"" <t 

Paralfel Bars B 
r See Section A-A J 

NOTE: Nat Applloable Far Type A, B, C, D & E Ditch 
Bottom Inlets Dr Type S & V Gutter Inlets. 
See Index Nos. 2.20, 2.21, 230, 231 & 232.. 

i 
g.~ 
f..' 
~· ~·~ 

TOP SLAB REINFORC/NS STEEL DINI/WI 
f ALTERNATE A} 

§-
f.. 2." Cl. 

" "" ·~ (See Nate 9)1 #4. 12" BW r C/PLJ 0 • I;<: g ~ 
~~ ,. ~"' Tap Slab See Table I far 
~ .; .~~ ~ "§ Precast 
t~ ~{i) Bars A 

11 
~ 

oO "- & 
""' "' •§ :!) ~ t3 Extra #4's At "' '§ ~ Opening r 2. Above • .g ~ 
:§Cs • 3" Ui"n. Spaci"ng ~ 0 

"' & I Each Side J 0 

'• "' ~~ • 
~ • 

~~ #4. 12" BW 
0 

~ 
0 

d:'.:§l (Cf PL < 10' Di"a. J ~ 
~ 

~.!i 
See Table I far • 

• Precost & a-10' Dia. " o-

f.. " 
Bars A Bars B 

Bottom Slab 

SECTION A-A 
f ALTERNATE A} 

*NOTE: When the inside diameter of a round structure is 
not mare than l'-6" larger than the opening in 
the riser or top slab, the tap of the structure 
or riser shall be constructed according ta the 
"Special Tap Slab" details an this sheet. 

I. Standard structure bottoms 4' -0" diameter and smaller (Aft. A) and 3'-6" 
square r Alt. BJ are designated Type P. Larger standard structure 
bottoms are designated Type J. Risers are permitted far all structures. 
Round risers are designated Type A, square risers are designated Type B. 

2. Walls of circular structures r Alt. A J constructed In place may be of 
brick or reinforced concrete. Precast and rectangular structures r Alt. BJ 
shall be constructed of reinforced concrete only. 

3. Wall thickness and reinforcement are far either reinforced cast-In-place 
or precast concrete units except that precast circular units may be furnished 
wi"th walls i"n accordance wi"th ASTM C478 (see modified wall thi"cknesses 
In Table I J. 

4. Tap and bottom slab thickness and reinforcement are far precast and cast
in-place construction. All concrete shall be of Class H concrete, except use 
Class I!Z concrete when shown In the Plans, far structures located In 
extremely aggressi"ve environments. Concrete as speci"fi"ed i"n ASTM C418 
( 4DDD psi" J may be used in lieu of Class H concrete far precast items 
manufactured in accordance with Speclfi"catians Section 449. 

5. All reinforcement shown is ASTM A615/A615M Grade 60 steel, deformed bar. 
Equivalent area Grade 40 steel or equlva/ent area ASTU A/85 (smooth) or 
ASTM A4'R (deformed) welded wire fabric may be substituted according ta 
Index Na. 201, unless otherwise noted. 

Carner Fillet 
r See Nate 10 J 

2 Addi"tianal Bars A 
(j 5" o.c. ---~ 

Side Of Opening 

Bars B Lang Way 
(See Section B-BJ 

z Jo >::::: 
":i I A 

'\__ 2 Additional Bars A 
" GI 5 0.C. 

Reference Axis 
i Structure Bottom 

1~---#5 Peripheral 
Reinforcement 

SECTION C-C 

l'-6 11 

Max. 

PLAN VIEW 

SaJARE OPENING WITH CORNER FILLETS ROONO RISER OPENING SPECIAL TOP SLAB * 
TOP SLAB REINFORC/NS STEEL DINI/WI 

f ALTERNATE II} 

~~ ' 0 .... 
~· • • >! 

~ ~ 3" Cl Harlz. Waif Relnf. 
:£ l1) 

·~ . r- r See Table 8 J Cs ~ " "t iE 
0 • 

g~ ~~ 
~"' #4. 12" Ctrs. :£ CQ 
~ "§ (Vertical Bars J .: . ~<ti 

~ ~Vi ~~ 
t~ 

& t 1 rType AJ or oO 

""' "' t 3 (TypeBJ "- •§ 
:!) ~ t3 
"' _g ~ • Verti"ca/ Wall Reinf. • 
~ r See Table 8 J ~ :§Cs 0 
0 "' '• "' Horizontal Woll Relnf. ~~ • r See Table 8 J ~ 

~~ 0 

"" 0 

~ 3" Cl. (Single Layer J ~ it: $l 
~ Dr 2" Cl. r Double Layer J "' . -• "'10 

" ta Horizontal Bars • 
~ :£ ( Typ. Far Walls) 

SECTION B-11 
f ALTERNATE II} 

IUJNO STllJCTllRE llOTTOllS f ALTERllA TE A } a RO/NO RISERS - TABLE I 
Wall Thickness ( t1 & t2 J and Vertical & Horizontal Areas of Rei"nfarcement ( A5 J 

Structure Cast-Jn-Place Items t'recast Items 

Type / Rlser Class H Concrete Class H Concrete ASTU C418 
Diameter 

'1 t 2 As ti t 2 
Riser Bottom Riser Bottom 

(feet J ( i"nches J r Inches J r ln 2 /ft r inches J r inches J 
p 3'-6" 6 8 0.20 6 8 
p 4'-0" 6 8 0.20 6 8 
J 5'-0" - 8 0.21J - 8 
J 61-D" - 8 0.20 - 8 
J 7'-0" - 8 0.21J - 8 
J 81-0 11 - 8 0.20 - 8 
J 10'-D" - /0 o.40"# - 10 

J 12'-D" - 10 o.40"# - 12 

TABlE I NOTES' 
## Provide D.20 eq. ln 2/ft at each face, 12" max. bar spacing. ** Madi"fled mi"ni"mum wall thickness 

AS 

r in 2/ft) 
0.20 
0.20 
0.20 
0.20 
0.20 
0.24 
0,"'lf.l"" 
o.4fP# 

*** Min. total circumferential rei"nfarcement far continuous steel hoops: 

11 or t2 

r inches J 
4 "C"C 

5** 
6** 
6 

7 
8 
10 
12 

As "0.50 sq.in far ri"ser section height equal or less than 2'-0" ( 2. hoop min. J 

As*** 

rln 2 /ftJ 
0.105 
0.120 
0.150 
0.180 
0.210 
0.240 
0.300 
0.360 

NOTE: Provide one extra #4 bar reinforcement each side of each opening 
and two extra #4 bars at 3 11 min. spacing above each opening. 

As "0.75 sq.ln far riser section height mare than 2'-0" up to 4'-0" ( 3 hoop min. J 
Areas of reinforcing far precast Items are based an Grade 60 reinforcing: 
Na reduction in the area of reinforcement is allowed far welded wire fabric i"n Table I: 

9ENERAL NOTES 
6. Alt. A or Alt. B structure bottoms may be used i"n conjunction wi"th curb inlet 

tops Types /, 2. 3, 4. 5, 6, 9, and ID. and any manhole or }unction box unless 
atherwi"se shown in the plans or other standard drawings. Alt. B structure bottoms 
may be used i"n conjunction wi"th curb inlet Types 7 & 8, or any ditch bottom inlet 
unless otherwise shown i"n the plans or other standard drawings. 

7. Rectangular structures may be rotated as directed by the Engi"neer i"n order 
to facilitate connections between the structure walls and storm sewer pipes. 

B. Except when AC/ hooks are speclflcally required, reinforcement tap and slab 
shall be straight embedment. 

9. Alf reinforcement must hove 2" minimum caver except far 3'-6" diameter precost 
clrcular units manufactured under ASTU C41B, keyed construction joints, and 
pi"pe openings must all hove ll" mi"nimum cover, unless otherwise shown. Additional 
bars used ta restrain hale farmers far precast structures may be left flush with 
the hole surface. Cut or bend reinforcement at pipe openings ta maintain caver. 
Exposed ends of rei"nfarci"ng at precast pi"pe apeni"ngs and grouted joints must be 
removed ta I" below the concrete surface and sealed with a Type F epoxy in 
accordance with Specification Section 926. Horizontal steel in rectangular 
structures shall be lapped a minimum of 30 bar diameters or fJy standard hooks 
at earners. 

Area of vertical reinfarci"ng may be reduced ln accordance wi"th ASTU C418. 

10. The earner fillets shown are necessary far rectangular structures used wi"th ci"rcular 
risers and Inlet throats and when used an skew wlth rectangular risers, Inlets and Inlet 
throats. Fiiiets will be required In the tap slab of the Alt. A structure bottoms when 
used with the Alt. B risers. Each fillet shall be reinforced wi"th two #5 bars. 

II. Inlet throats. riser or manhole tops shall be secured ta structures as shown an 
Index Na. 201. 

12. Structures wi"th depths aver 14' below the mean high water table are ta be checked 
far floatation by the designer of the drainage project. 

13. Units larger than specified standards may be substituted at the contractor's option 
when these units wUI not cause or lncrease the severity of utility conflicts. Such 
larger units shall be furnished at no additional cost ta the Department. Larger 
Alt. A units cannot replace Alf. B units wi"thaut approval of the Engi"neer. This note 
applies to this Index only. 

14. Far manhole and }unction box taps, far frames and cavers, and, far supplementary 
details see Index Na. 201. 

15. Type J structure bottoms must have a minimum 6'-0" wall helght when possible, far 
mai"ntenance access. 

saJARE a RECTAllfiltlLAR S17l/CTURES 
f ALTERNATE II} - TABLE f 

Wall Max. Wall Thickness rt3J 
Type Length Depth C-1-P ?recast 

(feet J (feet J (In J (In J 

p S3'-6" 40 
6 Rlser 

6 B Bottom 
J 41-0 11 40 B 6 
J 5'-0" 22 - 6 
J 6'-0" 15 - 6 
J 5' -0 11 ta 9' -0 11 40 B B 
J 10'-0" 2E B B 
J a-101-D" 40 10 /0 

TABLE 2 NOTES: 
See Table B far Reinforcing Schedule. 
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Bend Bars As Required 
to Maintain Caver 

NOTE: 
See Index No. 201 
Sheet 3 of 4 Far Optional 
Construction Joints 

10° Draft 

TYPICAL SLAB TO WALL DETA/ts 
FOR PRECAST STllJCTVRES 

Option I. Lop Sp/lee: 
At Quarter Point r 30 Bar 
Dlameters Or Vertlcal Wlre 
Spacing Plus 2" For WWF J 

Structure Wall 

L /4 

Option 2. Lap Splice: 
With Standard 90" Hooks 
At Corners r B" For #4's, 
10 11 For #51s, 12 11 #6's J 

r--r Lap Splice 

TOP SLAB 

L 
Single Layer 
Wall Relnforclng 

f Wall Length J 

2 11 Clear 3 11 Clear 
f Typ. J f Outside J 

2 11 Clear 
r Inside J Double Layer 

Wall Reinforcing~~~=---:;---=--:-~ ~;:==:-=~-ULJ 

Option 3. Lap Splice: 
Corner Spliced Barf 30 Bar Diameters, But Not Less 
Than Two Vertical Wlre Spaces Plus 2 11 Far WWF J 

Half Plan 11 Half Pion 
f Double Layer Wall Reinf. J f Slngle Layer Wall Reinf. J 

WALL REINFORClllS SPUCE DETA/ts 
(ALTERNATE Bl 

TABI£ 3 - lllN/llUll STlllCTURE 
SIZES FOR SlllSl.E PIPE fX1NNECTIOll 

PER SIDE 
RECTNlllllUJI RIJJllD 

Pll'E 
Side Dimension r L J Diameter r DJ 

SIZE Single 
Note lslngle Pipe 

2 to 4 
Pipe 

Number or B=/80" 
Pipes 

Per Side 8•90" 
18 11 3 1-6 11 3 1-6 11 4'-0 11 

24" 3 1-6 11 3 1-6 11 5 1-0 11 

30" 3'-6 11 
/ 4'-0 11 2 41-0 11 6'-0 11 

36 11 4'-0 11 
/ 5'-0 11 3 5'-0 11 7'-0" 

42" 5'-0" 6'-0" 7'-0" 
48" 61-0" 61-0" 8 1-0" 
54" 6'-0" 7'-0" 10'-0" 
60" 7'-0 11 7'-0" 10'-0" 
66" 7' -0" / 8' -0" 4 8'-0" 12'-0" 
72" 8'-0" 8'-0" 12'-0" 
78" 9 1-0 11 10'-0" 12'-0 11 

84" 9 1-0 11 12'-0" N/A 

TABL£ 3 NOTES: 
I. Far Round Structures sizes with variable angles between 

pipes and variable pipe sizes, refer to the FOOT Storm Drain 
Handbook. 

2. Far 3 1-6 11 Preoast Square Structure Bottoms, 30" Pipes with 
similar invert 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 11

• 

3. For 4'-0" Preoasf Square Structure Bottoms, 36" Pipes with 
similar invert elevations are not permitted in adjacent walls. 
Use 5'-0 11 Side Dimensions when 36" pipe openings are required an 
adjacent walls and the difference in flaw lines is less than 3'-0 11

• 

4. Far 7'-0" Preoost Square Structure Bottoms, 66 11 Pipes with 
similar invert elevations are not permitted in adjacent walls. 
Use 8'-0" Side Dimensions when 66 11 pipe openings are required an 
adjacent walls and the difference in flaw lines is less than 4'-0". 

TABI£ f - 1111/lllUll SIZES FOR llULTIPI£ 
PARALLEL PIPE fX1NNECTIONS FOR 

RECTANGULAR STlllCTURE BOTTOllS 

Pll'E Pll'E lllN/llllll WALL l.ENGTH IL I FOR 
SPACINB NIJll8ER OF PNIALIEL f'll'fS 

SIZE ISi 2 3 4 
18" 2'-10" 6'-0" 8'-6" 11'-0" 
24" 3'-5 11 61-6 11 10'-0" 131-6 11 

30 11 4'-3" 8'-0 11 12'-6" 16'-6 11 

36" 5'-1' 91-6 11 14'-6" 191-6 11 

42 11 6'-0 11 ll'-0 11 fl'-0 11 -
48" 61-9 11 12'-6" 19'-0 11 -
54 11 7'-8" 14'-0" - -
60" 8 1-6 11 151-0 11 - -
66 11 9'-0 11 161-6 11 - -
72 11 10'-0" 18'-0" - -
78" 10'-9" 19'-0" - -
84" /11-8 11 201-6 11 - -

TABL£ 4 NOTES: 
I. Mlnlmum wall lengths based an preoost structures, uslng 

concrete plpe wi"th maximum skew angles per Table 5. 
2. Wall lengths exceeding 16' -0" require special designs. 

Typloal Lap Sp/lee ( 20 Bar Dlometer For 
Deformed Wlre Or Bar, But Not Less Than 
Vertlool Wire Spacing Plus 2" For WWF 
Or 40 Bar Diameters Far Smooth Wire J 

TABt£ 5 - MAXlllUll PIPE SKEW FOR PRECAST fOJND OPENINSS 
WALL Pll'E SIZE 

18" 24" 30" 36" 42" 48" 54" 60" 66" 72" 78" 84" 

llAXMM 8" 19" 11" 16" 16" 15" 14" 14" 13" 13" 13" 12" 12" 
SKEW ANBlE 6" 21" 2fJ" 18" 17" 17" 16" 15" 15" 14" 14" 13" 13" 

TABL£ 5 NOTES: 
Wall These values are based on 2 11 clearance for preoost structures. Larger 

skews are possible for Cast-In-Place Structures or elliptiool pipe openings 
when approved by the Engineer. 

Preoast Openlng 
Pipe O.D. + 6 11 

I - Extra #4 Bar 
Each Side Of Opening 
(See Section A-A J 

PRECAST fOJND STll/CT1IRES WITH 
llULTIPt£ PIPE fX1NNECTIONS 

Horizontal Wall 
Reinforcing (Vertical 
Wall Reinforclng Nat 
Shown For Clarity J 

Structure Wall 

Structure Wall 

--
Pravlde Extra Reinforclng 
Each Slde Of Opening (See 
Note Section B-B J 

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

Double Layer Horiz. Wall 
Reinf. (Vertical Woll Re inf. 
Not Shown For Clarity J 

2-;; 
,__ ____ <3 ~---~~~-eel~~-~~'-+----------• 

'&.! ~ f Minimum Wall Length J 

Single Loyer Horiz. Woll 
Relnf. f Vertlcal Woll Re inf. 
Not Shown For Clarity J 

s 
(Pipe Spaclng J 

Portlol Pion 

f Min. J 

Partial Pion 

Masonry Seal for 
Preoast Structures 
( Typ.) 

(Double Layer Woll Relnf. J f Slngle Layer Wall Reinf. J 

llULTIPI£ PARALLEL PIPE fX1NNECTIONS DETAIL 
PLAN VIEW 

STRUCTURE SIZES FOR PIPE aJNNECTIONS 
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SLAB DESIGNS - saJARE AND RECTANGULAR STRUCTURES l TABLE 6 J 
(ALL SLABS s• THICK EXCEPT AS NOTED - REINFORCING PARALLEL TO SHORT WAY ANO WNG WAY J 

SHORT-WAY WNG-WAY SHORT-WAY WNG-WAY SHORT-WAY WNG-WAY 

SLAB DESIGNS - ROOND 
STRUCTURES l TABLE 7 J 

SLAB REINF. 

WALL DESIGNS - RECTANGULAR 
STRUCTURES l TABLE BJ 

SLAB SCHEOIJLE SLAB SCHEOIJLE SLAB SCHEOIJLE SLAB SCHEOIJLE SLAB SCHEDIJLE 
DEPTH (Bara A J DEPTH (Bara 8 J DEPTH (Bara A J DEPTH (Bara 8 J DEPTH (Bara A J 

SLAB 
DEPTH 

SCHEOIJLE 
<Bara BJ 

SLAB 
DEPTH THICKNESS ~&WJ1Jfl 

VERTICAL 
REINFORCING 

WALL 
DEPTH 

HORIZONTAL 
REINFORCING 

SCHEDIJLE 
SIZE1llall 

2:0.5 < B' BIO 2:0.5'< 24' BIO 2:0.5' < 13' C6.S 20.5'< 10' 
8 1 <13' 85.5 24'-40' 85.5 13'<23' IJ1 10'< 18' 
13' < 31' C6.S 23' - 40' ES 18'< 27' 

31' - 40' IJ1 27' <33' 
33' - 40' 

SIZE• -#a l/llUlllTED SIZE•llar 
2:0.5'< 7' 85.5 2:0.5'< 15' BIO 2: 0.5'< 8' C6.5 2: 0.5'< B' 

7'< 19' C6.S 15'< 29' BS.S 8'< 16' IJ1 8'< 12' 
19'< 31' 07 29'-40' C6.S 16'<28' ES 12'< 21' 
31' - 40' ES 281 

- 40' FS 21' < 281 

28'< 35' 
35' - 40' 

SIZE• S'aS' SIZE1llaB' 
20.5'< 3' C6.5 20.S' < 3' C6.S 20.S'< 6 1 C6.S 2 O.S' < 6' 

3'< 7' B5.5 3'< 13' C6.S 6'< 13' D7 6'< II' 
7' <22' C6.5 13' < 22' 07 13'<22' ES II'< fl' 

22'< 29' 07 22'< 29' 04.S 22'< 3S' FS f1' < 22' 
29' - 40' ES 29' - 40' ES 3S' - 40' GS 22'< 32' 

32' - 40' 

SIZE1S'aB' SIZE1B'a9' 
20.S' < 12' C6.5 20.S' < 3' C6.S 20.S'<8' D7 20.S'< 8' 

12'<26' 07 3'< 9' BS.S 8'< 14' ES 8'< 14' 
261 

- 40' ES 9'< 23' C3.5 14' < 24' FS 14'< 21' 
23'< 3S' 04.S 24' - 34' GS 21'<25' 
3S' - 40' ES 25' - 34' 

S1ZE1S'ar SIZE1 B' II llllUlllTED 
20.5' < 10' C6.S ~.S' <10' BS.S 20.S'<8' D7 20.S'< 8' 

10' < 2.0' 07 10' < 31' C3.S 8'< 14' ES 8'< 14' 
20'< 34' ES 31' - 40' 04.S 14' < 24' FS 14'< 21' 
34' - 40' FS 24' - 34' GS 21'<25' 

25' - 34' 

SIZE1S'd' 
2 0.5 < 7 C6.5 20.5 < 8 BIO 20.S < 8 C6.5 20.5 < 4 

7'< 13' 07 8 1 < 17' BS.S 81 <IS1 07 4'< 7' 
13'< 24' ES f1' < 2S' C6.S IS1 <26' ES 7'< II' 
24' - 40' F5 2S' - 40' C3.S 26' - 40' F5 II' <22' 

22'< 32' 
32' - 40' 

SIZE1S'a9' 
20.5'<8 C6.5 20.s· < 14· BIO 20.S < 5 C6.5 2 O.S < s· 

8'< 14' 07 14'< 24' BS.S S'<ll' 07 S'< 8' 
14'<2S' ES 24'< 34' C6.S II'< 19' ES 81 <13' 
25' - 40' F5 34' - 40' C3.S 19'< 30' FS 13' <22' 

30' - 40' GS 22'< 30' 
30' - 40' 

SIZE• S' al/NIMITED 
20.5'< 8' C6.5 2 0.5' < 14' BIO 20.5'< 9' D7 20.5'< 7' 

8'< 14' 07 14'< 24' BS.S 9' <IS' ES 7'< 10' 
14'<2S' ES 24'< 34' C6.S IS'< 2S' F5 10'< 14' 
25' - 40' F5 34' - 40' C3.S 25'< 34' GS 14' < 21' 

21' <291 

29' - 34' 

C3.S 
04.S 
ES 

£3.5 
FS 

C6.5 
C3.S 
04.S 
ES 
£3 
FS 

85.5 
C6.S 
C3.S 
04.S 
ES 

E3.S 

BS.S 
C6.S 
C3.S 
04.S 
ES 

BS.S 
C6.S 
C3.S 
04.S 
ES 

C6.S 
C3.S 
04.S 
£3 

F3.S 
G3.S 

C6.S 
C3.S 
04.S 
£3 

F3.S 
G3.S 

C6.S 
C3.S 
04.S 
ES 
FS 

F3.5 

SIZE1B'aB' 
2:.0.5'<10' 07 2:0.5'< 9' 04.S 

IO'< 19' ES 9'< 13' ES 
19' - 30' FS 13'< 18' FS 

18' <23' F3.S 
23' - 30' G3.S 

SIZE1B'a9' 
2:0.5'< B' IJ1 2:0.5'< 7' IJ1 

8' <14' ES 7'< 9' 04.S 
14' < 23' FS 9'<15' £3.5 
23' - 31' G3.S 15' < 20' FS 

20' <231 F3.S 
23' - 31' G3.S 

SIZE19'a9' 
2: 0.5'< B' IJ1 2:0.5'< 7' 04 

8' <14' ES 7'< 10' ES 
14' < 22' FS 10'< f7' F3.5 

f1' < 22' G.3.5 

SIZE• S' 11 S' 11 II" SLAB TllCK#ESS 
22' < 36' I FS I 22' < 31' F3.S 
36' - 40' I GS I 31' - 40' I G.3.5 

SIZE• ta' a ta' a II" SLAB THICKllESS 
2:. 0.5'< 7' C6.S 20.S'< 6 1 C6.S 

7' </01 D7 61< 9' 04.S 

Z1' - 32' GS 22' - 32' G3.S 

SIZE• W a W a Ill!' SLAB THIClfNESS 
20.S' < 10' 07 20.S'< 8' 07 

10' <16' ES 8'< 14' ES 
16'<25' FS 14'<22' FS 
25' - 35' GS 22'< 30' GS 

30' - 35' H4 

REINFORCING SCHEOIJLE 

A12 
A6 

BIO 

B5.5 

C6.S 

C3.S 

IJ1 

04.S 

ES 

£3 

FS 

F3.S 

GS 

G3.S 

H4 

8WIE tlJ BARS Cit 115 lt$I I 
1D lt$/'tlEUJED lriRE' FNBC - """·-' lll'Ht J BARS INF 

D.20 12" 8" 

D.20 6" S" 
0.24 10" 8" 

0.24 sj" S" 
0.37 6" 

0.37 3" 

O.S3 7" 6" 

D.S3 4" 

0.73 S" 4" 

0.73 3" 3" 

l.06 S" 4" 

l.06 3" 

l.4S S" 4" 

l.4S 3" 

l.7S 4" 3" 

2 2' - IS' 6 11 Precost C6.5 
20.S' <30' I 8 11 I A6 

30' - 40' 8 11 BS.S 

20.5'< 19' I 8" I A6 
19'<30' 8" BS.S 
30' - 40' 8 11 C6.5 

20.S'< IS' 8 11 BS.S 
IS' <26' 8 11 C6.5 
26' < 3S' 8" IJ1 
3S' - 40' 8 11 04.5 

2 O.S'< 9' 8" BS.S 
9' <IS' 8" C6.S 

15' <22' 8 11 C3.S 
22'< 30' 8 11 04.5 
30' - 40' 8 11 ES 

2 O.S'< 8 1 8 11 C3.S 
8' <16' 8 11 04.5 

16' <23' 8 11 ES 
23'< Z1' 8 11 E3 
Z1' - 40' 8 11 F3.5 

20.5'< 10' 8 11 04.5 
10'< 16' 8 11 ES 
16' < 19' 8 11 E3 
19' <29' 8 11 F3.5 
29' - 40' 10" F5 

20.S'< 12' 10" 04.5 
12' <20' 10" ES 
20'< 2B' 10" F5 
28' - 40' 10" G3.5 

2 O.S'< 8' 10" 04.S 
81 <13' 10 11 ES 
13'< 18' 10" FS 
18' <261 10" G3.S 
26' - 40' 12" G3.S 

GENERAL NOTES 
I. Size Is the Inside dimension( s J of a structure. 

2. Slab reinforcement Is approprlate for top, Intermediate. 
and bottom slabs. 

3. Bottom Slobs for precast 3'-6" x 3 1-6 11 rectangular 
structures at 15' depth or less, may be 6 11 thlck. 

4. Slab depth rs measured from ffn!shed grade to top of slab. 

S. Woll depth is measured to the top of the bottom slab for 
boxes and to the top of the intermediate slob for risers. 

6. Waif height is the distance between top of lower slob to 
bottom of upper slob. Maximum waif height is 12' for wolf 
lengths exceedlng 5', or 10' for waif lengths exceeding 12'. 

7. Woll lengths exceedlng 6' -0 11 requlre two layers of 
reinforcing (See Tobie 8 J wlth 2 11 of cover from the 
horlzontol bars to the lnside and outside faces for 
each foyer. 

8. Woll lengths exceedlng the dimenslons or depths shown ln 
Tobie 8, or 12' -0" diameter requlre a specla/ design. 

9. Wall thickness and reinforcing for rectangular structures 
is the same for both long and short sldes. 

2:.f.!1' - 40' 

21.f1' - 40' 

21.f1 - 40' 

21.17' < 261 

26' - 40' 

2!.f1'< 25' 
25' - 40' 

21.f1'< 20' 
20 - 40 

21.f1'< 12' 
12' < 2B' 
2B' - 40' 

21.17'< 10' 
10'< 21' 
21'< 26' 
26' - 40' 

2 l.f1'< 10' 
10'< 21' 

21' - 40' 

2 l.f1'< 10' 
10'< 17' 

!1' - 30' 

2006 FOOT Design Standards 

SIZE• JI_,. I lllSERS 
Al2 

Al2 

Al2 

Al2 

Inside outside 
Al2 I Al2 

lnslde OUtslde 
Al2 Al2 
BIO BIO 

lnslde OUtslde 
Al2 Al2 
C6.S C6.S 

Inside outside 
Al2 Al2 
C6.S C6.S 
07 IJ1 

lnslde outside 
BIO BIO 

C6.S C6.S 
IJ1 07 

C6.S C6.S 

Inside outside 
BIO BIO 

C6.S C6.S 
07 IJ1 

Inside outside 
C6.S C6.S 
IJ1 07 
ES ES 

Zl.fl' < 10' BIO 
10'< 18' BS.S 
18' < 29' C6.S 
29' - 40' C.3.5 

2 l.f1' < 61 BIO 
6 1 < 10' BS.S 

10' < 2.0' C6.S 
20' < 2B' C3.S 
2B' - 40' 04.S 

2 l.f1 < S 
5'< 9' 
9'< IS' 

IS'< 22' 
22' - 40' 

2 1.17'< 9' 
9'< 15' 

15'<26' 

261 
- 40' 

2 l.f1'< 7' 
7' < 10' 

10'<20' 
20'< 30' 
30' - 40' 

2 l.f1'< 6' 
6' < 13' 

13' < 22' 
22'< 31' 
31' - 40' 

2 l.f1'< 8' 
8'< IS' 

15' < 23' 
23' - 40' 

21.17' < 10' 
10'< f1' 
17' < 261 

261 
- 40' 

21.f1' < 10' 
10'< f1' 
f1' < 26' 

261 
- 40' 

21.f1' < 10' 
10'< 17' 
f1' - 30' 

BS.S 
C6.5 
C3.S 
04.S 
£3 

C3.S 
04.S 
£3 

Inside I outside 
1J1 I 1J1 

lnslde OUtslde 
BID BIO 

BS.S BS.S 
C6.5 C6.5 
IJ1 IJ1 
ES ES 

lnslde OUtslde 
BS.S BS.S 
C6.S C6.S 
IJ1 IJ1 
ES ES 
FS FS 

Inside outside 
C6.S C6.S 
07 IJ1 
ES ES 
FS F5 

Inside outside 
07 IJ1 
ES ES 
FS F5 
FS FS 

Inside outside 
IJ1 IJ1 
ES ES 
FS FS 
GS GS 

Inside outside 
ES ES 
FS F5 
GS GS 

Last 
Revision 

07/01/05 

6"/8" 
6 11/8 11 

6 11/8 11 

6 11/8 11 

6"/8" 
6 11/8 11 

6 11/8 11 

6 11/8 11 

6 11/8 11 

6"/8" 
6 11/8 11 

6 11/8 11 

6 11/8 11 

8" 

6 11/8 11 

6 11/8 11 

8" 

8" 

8" 
8" 
8" 
8" 
8" 

8" 
8" 
8" 
8" 
8" 

8" 
8" 
8" 
8" 

8" 
8" 
8" 
10" 

10" 
10" 
10" 
10" 

10" 
10" 
10" 

Sheet No. 
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Clips Permitted 
On 3' -0" Frame 

TOP VIEW 

2' -O" Or 3' -O" f 

~; ~r-. 
,_!~! ~1l1 

SECTION 

TYPE I 
For Manholes 

w 

2-PIECE aJIER 

TYPE II 
For Curb Inlets Types I, 2, 3, & 4 

Cover, Non Skid Surface 

Plckholes 
For Use With Types I, JI And III Frames 
With 3'-0" Opening 

2-PIECE CUIER 

CAST IRON FRAMES 

@ -
-

TOP VIEW 

SECTION 

TYPE III 
For Curb Inlets Types 7 & 8 

2 11 Raised Or Depressed 
Identification Number. 
Covers Wi"th And Wi"thout Rlbs 
Shall Bear The Same Product 
Identification Number. 

' 

TOP VIEW 

I'- 11f' 

SECTION 

tttt+-t-'::--- Pick-Up 
Hole 

Non-Skid 
Surface 

2 11 Ralsed Or Depressed 
ldentlflcatlon Letter 

Standard Cover aNER FOR ALL FRAMES 
WEIGHT OF CASTINGS 

Frame 
Type 

I 

II 

III 
NOTES (FRAMES, ANO CO/ER J 

I. The standard cover ls to be used for all frames Types I, II, III and the 
2-plece cover, and ls the replacement cover for all previous frames 
with 1-J" deep seats (traffic type J. The 185 lb. cover (non-traffic type J, 
1984 Roadway and Traffic Design Standards Index No. 201, is the 
replacement cover for exlsting frames with j" deep seats. lnstallatlon of 
frame with i" deep seats Is not permitted. 

2. Use the 2'-0" cover, unless the 2-piece cover is called for in the plans, 
except at lnlets and manholes with sump bottoms use the 2-plece cover when 
the sump depth exceeds 2'. unless otherwise noted. 

DESIGNER NOTE: Consider using the 2-piece cover where depths exceed 5' 
and manual entry may be requlred for cleanlng. Clearly note the requi"rement 
for a 2-plece cover, on the Drainage Structure sheets In the plans. 

2006 FOOT Design Standards 

2'0PENING 

Cover Frame (Std. J 

155 Lbs. 190 Lbs. 

145 Lbs. 190 Lbs. 

90 Lbs. 190 Lbs. 

SUPPLEMENTARY DETAILS FOR 
MANHOLES AND INLETS 

Frame 

220 Lbs. 

255 Lbs. 

180 Lbs. 

3'0PENING 

2-Piece Cover 

Inside 

190 Lbs. 

190 Lbs. 

190 Lbs. 

outside Total 

220 Lbs. 410 Lbs. 

220 Lbs. 410 Lbs. 

220 Lbs. 410 Lbs. 

Last 
Revision Sheet No. 
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Chain Connection To Grate~ 

Jam Nut, Nut And Wosher 
On Straight Bolt ---

Grafe( s) _____ I 

in Chain & in Cold Shuts. 
See Tobie For Lengths. When 
Cholni"ng Two Grates Together 
Provide Adequate Loop For 
Easy Handling. 

- Cold Shut 

Brick Adjustment 
or Grade Rlng Permltted 
(Min. au- Uax. 12.N) 

Jl ifOpt;ona/Key 

to" Draft 

SECTION 

lJ L I . TMckness Of 

~ µ Structure Wall Riser 

BRICK OR CONCRETE 
3' -6" Or 4' Dia. 

Brick Adjustment 

or Grade Ring Permnil~ff~e~d--i=!::i:i 
UJin. ou-Alax. 12" J-

2' Dia. (I-Piece Cover J 
3' Dia. ( 2-Plece Cover J 

Tongue & Groove 
Joint To Match Riser 

Riser 3'-6" Or 4' Dia. 
Tongue & Groove 
Joint To Match Riser 

Cold Shut 

-!" 0 x 111 Dia. J-Type Or Threaded 
Straight Eye Bolt f Thru-Bolted Or 
Adhesive Bonded Anchor Installed 
Per Speclflcatlon Section 416 Using 
Type HV Adheslve J Note: See Slab Designs Index No. 200. 

PRECAST CONCENTRIC CONE PRECAST ECCENTRIC CONE 

NOTE: 

Half To Two-Thirds Wall Thickness 

When Alternate G grate is specified, the chain, bolt, nuts, 
washer and cold shuts shall be golvanlzed in accordance 
with the specifications for the grate. 

Cost of eye bolt and chain to be included in the contract unit price for inlets. 

EYE BOLT ANO CHAIN REOOIREJIENTS - In/of Eye IMl/llh ,_,,,,,,,_ - 7)po Bolls Of Cllaln 
lllT /UBI I I 4'-0" Slide & Snin 

fMBJ 2 I 4'-0" SI/de & Sofn 
f/18 I 3 2 2 ~ 4'-0" SUde & Soin 
fMBJ 4 2 2. Ci 4'-0" Slide & Soin 
(MBJ 5 2 2. Ci 4'-0" Sllde & Spin 

lllB IBW I I 3'-8" Slide Or Slide & Spin 
~ IBW, RGOI I 4'-0" Slide & Spin 
~ s I 4'-0" Slide & Spin 

1!111 v I 4'-0" SI/de & Spin - A I 3'-0" Slide 

DI B I 5'-0" Slide & Spi"n 

D2 c I 2'-6" "''Ive & ::.pin 

0 I 2'-6" SUde & Spin 
E 2 2 (j 2.'-6" Slide & Spin 
H 2 2 GI 2.'-6" Fllp Ctr. Grate and SI/de & Spin Sfngle Free Grate 

lor2.GI l'-6" Ctr. Grate( s J Chained To One End Grate 

DS F I 3'-6" Flip Or Slide & Spin 
G I 6'-0" Slide 

2 -0'" Llftlng Loop 

81 J I 4'-0" SI/de & Sofn 

EYE BOLT AND CHNN FOR UJCK/NB GRATES TO INLETS 

Bevel Cut Upper Stub To Match Forming For Apron 
Face. Copping Or Plugging Of Upper Stub Not 
Requi"red ( Frlob/e Base Material At Stub Opening 
Shall Be Removed To Permit Coverfng Of Opening 
With Structural Course Material. J 

Prior To Placing Base Materfal 
Remove Riprap, Cement PVC Cop 
On Lower Stub And Place Compacted 
Fiii in Entrance. 

R!prap Entrance 

,...----- Top Of Subgrade 

4" PVC Pipe, 45° Lateral And Stubs 

Grout Seo/ or Integral Cost 

Note: 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 DRNNS FOR SUBGRADE AND BASE 

TYPE 7 

MANHOLE TOPS 
NOTES <TOPS J 

I. Manhole top Type 7 slabs shall be of Class II concrete. 
Concrete as speclfi"ed in ASTU C418 may be used for 
precost units: see General Note No. 3. 

2. Manhole top Type 7 slabs may be of cost-in-place or 
precost construction. The optfonol key Ts for precast tops 
and In lleu of dowels. Frame and slab openfngs are to 
be omitted when top is used over o 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 wall unit. An eccentrlc 
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 a maximum 12 11 height with brick or 
precost ASTM C418 grade rings. 

6. Substitution of manhole top Type 8 for manhole top Type 7 
is allowed provided that minimum dimensions shown above ore 
not reduced. 

7. Substitution of Manhole top Type 7 for Type 8 ls allowed 
if the minimum thickness ( h J above pipe opening cannot be 
molntalned with manhole top Type 8. 

DESIGN NOTES 
I. Manhole top Type 8 should be specified In the plans when depths 

shown above can be maintained. 

Mosanry Seal 
for Preoast Opening 

See Inset A 

Pipe To Be Placed 
In Approxi"mote Center 
Of Opening. 

2" 
fMln. J 

12." (Min. J I 

Blfumlnous Coating On Face Of 
T"O>-concrete And Around Pipe 

I 
FUter Fobrlc Wrap 

Soll Compacted To Density 
Required In Specification 
Section 125 Desorlbed 
As Bedding Zone. 

FILTER FABRIC WRAP ON BIDJTED 
PIPE TO STRUCTURE JOINT 

TYPE B 

Typical Location 
For Bottom Slab 
W Tthout Sump 

:r Galvanized Hardware Cloth 

No. 4 Coarse Aggregate 2' x 2' x 2' 

~ 
~§: '"': 

Weep Hole Oi :E ~ 
Dia. Vories ~
( /2" St~ c::::i~ 

Filter Fabric 

NOTE: Sump bottom appropriate for all manhole and lnlet types. Sumps are to be 
constructed ln 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 i"n the plans. Cost of sump bottom and weep hole to be included 
Tn the contract unit price for Inlet or manhole. 

SUllP BOTTOM 

-J.• Per Ft. 
Grout ( 3:1 Sand-Cement Mixture 
Or Any Closs Concrete J 

Fl1R ALL S11lllCTllllES I/NIESS EXCUJllED Br SPEaAL DETAIL 

ALL PIPE TYPES 
DRNNNE STRUCTURE /INERT 

Structure Wall 

Pipe Woll 

INSET A 
2006 FOOT Design Standards 

Motar Per Specification Section 425 

Brick Masonry Or Any Class Concrete 
Required For Gaps Greater Than 2-j" 

Last 
Revision Sheet No. 
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-
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Top of Segment 2" 

h I i i I 
H 2 H (min.J 

Minlmum Value For H 
H ( mln. J $. h 20.4H H <min.J Box Or Riser Diameter 

f'-0" 3 1-6 11 & 4' -0 11 

f'-6 11 5' -0" & 6' -0" 
2'-0 11 >6'-0 11 

' 
/ Top Slab 

Bottom SI ab-.. . . . . 

-j ~ 

~ .~ 

" ~ 
_.j 2" 

t--=-

( NOTE: NOT APPUCABl£ AROUND MANHOLE AND RISER OPENINGS J 

6 11:s h1<0.75H (min. J h 2 0.4H 

Segments may be Inverted. Opening for pipe shall be the 
pipe OD plus 6 11 r .±. 2 11 tolerance J. If h can not be attained, 
then a top or bottom slab must be attached to the segment 
as shown below. REBAR STIWBHT END EMBEDIJENT 

FOR TOP AND BOTTO/I SI.ABS 
Fiii Keyway (when 

r;, tffilqf ~ Tl-11-
Inside 
Face 

TOP SLABS TO WALLS 

Inside 
Face 

Outside 
Face 

WALL JOINTS 

Continuous 
Reinforcement 
Or Dowels 

Cold Cast 
Grout Joint 

Dawe',ih 
Ca/d 
Cast 
Joint 

_rSlab 
Thickness 

BOTTOM SLABS TO WALLS T 

!. One or more types of }olnts may be used In a slngle structure, except 
brick wall structure. Brick wall construction Is permitted on circular units only. 

2. All grouted }olnts are to have a maximum thlckness of I". 

3. Keyways are to be a minimum of 1-J" deep. 

4. Joint dowels are to be #4 bars, /2 11 long wi"fh a minimum of 6 bars per Joint 
approximately evenly spaced for circular structures or at maximum 12" spacing 
for rectangular structures. Bars may be either Adhes1"ve Bonded Dowels in 
accordance with Speclflcation Sectlon 416, or placed approximately 6 11 into fresh 
concrete leaving the remainder to extend Into the secondary cast. Welded 
wire fabric may be substituted for the dowel bar In accordance with the 
equ1"valent steel area table on Sheet 4. 

5. Minimum cover on dowel relnforclng bars Is 2 11 to outside face of structure. 

6. Joints between wall segments and between wall segments and top or bottom slabs 
may be sealed either by preformed plastlc gasket material using the procedures 
given In Section 430-7.3 of the Speclflcatlons or by non-shrlnk grout. In 
accordance with Section 934 of the Specifications. 

7. Approved product inserts may be used in Neu of dowel embedment. 

OPTIONAL aJNSTRIJCTION JOINTS 

h120.75H r mi"n. J h2H(mfn.J 

SEPARATE RISER SEGMENTS WITH CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION 

h 2:Zero and h1 2: 6 11 

Riser Or Inlet Opening 
(Location Varies J 

Dowel Constructlon 
Joint Or Monollthlcally 
Cast Only 

Top or Bottom Segment: h 2: zero 
( H r min. J Tabulated Above Do Not Apply J 

h12: zero and h 2: 6" 

Option I. Lap Splice: At Quarter Point 
( 30 Bar Diameters Or Vertical W !re 
Spacing Plus 2 11 For WWF J 

Option 2. Lap Splice: Standard 
90• Hooks At Corners f 8 11 For #4's, 
10" for #S's, 12" for #5's J 

Structure Wall L /4 i Lap Splice 

L 
Wall Reinforci"ng 

SEGMENTS FOR SLAB TO WALL DOWEL CONSTRUCTION JOINTS OR llONOLITHICALLY CAST SEGMENTS 2" Clear 
f Typ.) 

NOTE: h may be less than 6 11 when approved by the Englneer, but 
not for Inlet segments at finish grade elevation. 

Top Corner Bar 
(See Note 2 Below J 

Provide 4 Extra #4 Bars 
(Continuous Around Comer 
Evenly Spaced). Tie To The 
Outside Of Vertical Wall Reinf. 

Dowel Constructlon Joint Or 
Monoli"thi"cally Wall & Slabs 

COMPARATNE SIDE VIEWS 

1'-3~ 

M/n. 

/'-6" Mfn. 

h2 2: l'-0" r See Note Below J 

RECTANGULAR SEGMENT WffH PIPE OPENING AT CORNER 
NOTE: !. h2 may be less than l'-O" when approved by the Engineer or when a minimum l'-O" 

deep segment, 8" slab or curb inlet is provided above the corner opening. 

2. For inlet segments at finish grade elevation substitute a #8 Bar for the top corner 
bar when h2 is less than 2' -0". 

DESIGNER NOTE: Rectangular structures with corner openings are not recommended. 
Use round structure bottoms when possible. 

PICTORIAL VIEW 

GENERAL NOTES 

Option 3. Lap Splice: 
Corner Spli"ced Bar f 30 Bar Diameters, But Not Less 
Than Two Vertical W !re Spoclngs Plus 2" for WWF J 

WALL REINFORCING SPUCE DETAILS 

I. For square or rectangular precast drainage structures, either deformed or smooth welded 
wire fabrlc may be used provi"ded: 

a J The smooth welded wire fabric shall comply wi"th ASTU Al85 and deformed 
welded wlre fabn"c shall comply with ASTM A4gf. 

b) Width and length of the uni"t is four tlmes the spacing of the cross wi"res. 

c) Wlre fabric shall be continuous around the box, and lapped In accordance with 
Option I or 3 as shown above fn the Wall Refnforclng Splice Details. 

2. For equivalent steel areas for precast drainage structures. see Sheet 4. 

3. Horizontal steel In the walls of rectangular structures shall be lap spliced In accordance with 
Option I, 2 or 3 as shown above In the Wall Reinforcing Sp/Ice Detal/s. 

4. Welding of spices and laps is permitted. The requirements and restrictions placed on 
welding in AASHTO M259 shall apply. 

5. Rebar straight end embedment of peripheral reinforcement may be used in lieu of AC! standard 
hooks for fop and bottom slabs except when hooks are specifically called for in the plans or 
standard drawings. 

11/NIMlll DIMENSIONS FOR BOX AND RISER SEGMENTS 

6. Concrete as specified in ASTM C418, ( 4000 psi J may be used in lieu of Class II concrete 
in precast items manufactured in plants which meet the requirements of Section 449 of the 
Specificaflons. 

The "UTILITY PIPES THRU STORM SEWER 
STRUCTURES" Details Have Been Moved To 
Index No. 307 "MISCELLANEOUS UTILITY 
DETAILS". 

@ -
-

7. ?recast openi"ng for plpe shall be the pipe OD plus 6 11 
( ±2"tolerance ). Mortar used to seal the 

plpe i"nto the openlng wUI be of such a mlx that shri"nkage wi"ll not cause leakage i"nto or out of the 
structure. oz-pack mortar may be used i"n lieu of brick and mortar construction to seal openlngs 
less than 22" wi"de. 

8. For pay item purposes, the height used to determi"ne i"f a drainage structure is less than or 
greater than 10 feet shall be computed using (a J the elevation of the fop of the manhole lid, 
( b J the grate elevation or the theoretical gutter grade elevation of an Inlet. or r c J the outside 
top elevatlon of a }unction box less the flow llne elevation of the lowest plpe or to top of 
sump floor. 

2006 FOOT Design Standards 
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EaJNAl£NT STEEL AREA 
GRADE 60 EOONALENT GRADE -fO 

REINFORCING BAR REINFORCING BAR 

SCHEDULE Steel Uin. Steel 
Bar Size & Area Bar Size & Area 

Spacing ( in2 /ft) Spacing ( !ne /ff J 

# 3 <ii 6J11 Ctrs. #3 • 4-J." Ctrs. 
A #4 <ii 12" Ctrs. 0.20 #4. 8 11 Ctrs. 0.30 

#5. 12" Ctrs. 

#3. Sj 11 Ctrs. #3 • 3j11 Ctrs. 
8 #4. 10 11 Ctrs. 0.24 #4. 6j 11 Ctrs. 0.36 

#5. 10" Ctrs. 

#3. 5 11 Cfrs. #3 • 3 11 Cfrs. 
Special I #4. 9 11 Ctrs. 0.2£1 #4. 6 11 Ctrs. 0.40 

#5. 9" Ctrs. 

#3. 3 1)' Ctrs. #4. 4 11 Ctrs. 
c #4. 61" ctrs. 0.31 #5. 6fJ' Ctrs. 0.555 

#5. 10" Ctrs. #6. 92" Ctrs. 

#4. 4/.11 ctrs. #4. 3" Ctrs. 
0 #5. 7" Ctrs. 0.53 #5. 4/_J' Ctrs. 0.795 

#6@ JO" Ctrs. #6. 6j" Ctrs. 

#4. 3 11 ctrs. #5. 3 111 Ctrs. 
E #5. 5 11 Ctrs. 0.73 #6. 4t" Ctrs. 1.095 

#6. 7" Ctrs. "? • 62" Ctrs. 

#5. 3j" Ctrs. #6. 3" Ctrs. 
F #6. 5" Ctrs. 1.06 "? • 4/" Ctrs. 1.59 

#7. 7 11 Ctrs. #8. 6 11 ctrs. 

#5. 3" Ctrs. "? • 4 11 ctrs. 
Special 2 #6. 4 11 Ctrs. 1.24 #8. 5 11 Ctrs. 1.86 

#7. 5/" Ctrs. 

#6. 3j" Ctrs. #7. 3" Ctrs. 
G #7. 5 11 Ctrs. 1.46 #8. 4" Ctrs. 2.19 

TABLE 
EOONALENT 65 KS/ & 70 KS/ 

WELDED WIRE FABRIC 

Min. Steel 
Style Designation Area 

r !n2 /ft J 

3"x3"-W4.6xW4.6 
4 11 x 4" -W6.2 x W6.2 0.1846 
6 11 x 6 11 -W9.2 x W9.2 

3 11 x311 -W5.5xW5.5 
4 11 x 4"-W1.4x W1.4 0.2215 
6 11 x 6 11 -Wll.I x W/1.1 

3 11 x3"-W6.2xW6.2 
4 11 x 4" -W8.2 x W8.2 0.2465 
6 11 x 6 11 -Wl2.3 x W/2.3 

3" x3"-W8.5x WB.5 
4"x4"-Wll.4xWll.4 0.3415 
6 11 x 6 11 -Wfl.I x Wfl.I 

3" x3"-Wl2.2x Wl2.2 
4 11 x 4" -Wl6.3 x W/6.3 0.4892 
6 11 x 6" -W24.5 x W24.5 

3" x3"-Wl6.8x Wl6.8 
4 11 x 4"-W22.5x W22.5 0.6138 
6 11 x 6"-W33.7 x W33.7 

3" x3"-W24.5x W24.5 
4 11 x 4"-W32.6 x W32.6 O.!J/'85 
6 11 x 6" -W48.9 x W48.9 

3" x3"-W28.6x W28.6 
4 11 x 4"-W38.2x W38.2 1.1446 
6 11 x 6 11 -W51.2 x W51.2 

3" x3"-W33.7 x W33.7 
4 11 x 4" -W44.9 x W44.9 l.34Tl 

NOTES FOR PRECAST OPTIONS 515'0EPTH 

/, DetoUs for optional precost lnlet construction up to depths of 15' are shown on the inlet 
Indexes. 

2. When precast units are used in conjunction with Alt. 118 11 Structure Bottoms, Index No. 200, 
the interior dimensions of an Alt. 118 11 Bottom con be adjusted to reflect these inlet interior 
dimensions. 

3. Concrete which meets the requlrements of ASTM C418 or Class IJZ must be used for precast 
structures constructed wfth 6 11 wall or slab thickness. 

4. Reinforcement can be either deformed bar reinforcement or welded wire fabrlc. Bar reinforcement 
other than 60 ksi may be used, however only two grades are recognized; Grode 40 and Grode 60. 
Welded wlre fabrlc. Including deformed welded wire fabric. will be recognized as havlng a design 
strength of 65 ksi. The area of reinforcement required may be adjusted in accordance with the 
Equ1"valent Steel Area Table provided. For bars and spacings not g1"ven, the steel area required 
can be determined by the followlng equation: 

Grade 40 Steel Area • As40 "j x As60 
Welded Wire Fabric Steel Area • A565=fi X A/D 

In no case will fabric with wires smaller than W3.I or spaclngs greater than 8 11 be permitted. Bar 
reinforcement shall show the minimum yield designation grade mark or either the number 60 or 
one (I) grade mark llne to be acceptable at the higher value. Maximum bar spacing shall not be 
greater than two ( 2) times the slab thickness with a maximum spacing of 12" or three ( 3) times 
the wall thickness, with a maximum spacing of 18" for vertical bars and 12 11 for horizontal bars. 

I The Precast Inlet Details For Index Nos. 2r7, 219, 
220, 221, 231, 232, 233 And 234 Have Been 
Moved To Eoch Of The Referenced Indexes. 
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Rigid Pavement 
(Doweled Joints And Good Condlt!on J \ 

{~~~~~~~~~{ 

r----- Minimum 
Cover 

RIGID PAVEMENT 

PIPE TYPE/SIZE Ir SHAPE 
aJNCRETE f See Note 6 J 

Round & Elllptlcal 

IXlflfll/BATED STEEL 
15"-72" Round & Arch Equ1"v. 

78 11 & Larger Round & Arch Eq. 

IXlflfll/BATED AWlllMM 
15"-72" Round & Arch Equ1"v. 

78 11 -102 11 Round & Arch Equiv. 

/OB" & Larger Round 

IX1flflllBA TED l'OLYETllYIENE 
15 11 -48 11 Round 

l'OLYVIN'fL CHI.DR/DE 
15"-48" Round 

--
9" 

9" 

15" 

9" 

15" 

18" 

9" 

9" 

Flexible Pavement Or Rigid 
Pavement [ Joints Not Doweled 
Or Poor Condition r Fractured J 1 ~ 

Bottom Of Bose ____/ !--- Mini"mum Cover 

r ~ 
..------- Extra Material 

~ 
May Be Required. 

~ 
See DetoU Right. 

FLEXIBLE PAVEMENT -PIPE TYPE/SIZE Ir SHAPE -
CtJllCll£TE rsee Note 6J 

Round & Elliptical 7" 

IX1flflllBA TED STEEL 
12)' -30 11 Round 12" [12"1 

36"-48" Round 18 11 
( 12 11

} [15"1 

54 11 -72 11 Round 21" ( 15") [18"1 

78" -96" Round ( 18 11 J [27 111 

102" & Larger Round ( 24"} [33"1 

15"-30" Arch Equ1"volent 18 11 [18 111 

36"-48" Arch Equivalent 24" ( 12"} [18"1 

54 11 -72 11 Arch Equ1"volent 27" ( 15") [24"1 

78" -96" Arch Equivalent (18") [30 111 

102" & Larger Arch Eqw"volent ( 24") 

IX1flflllBA TED AU/111111111 

12" -24" Round 15" [12"1 

30" -48" Round 18" ( 12") [18"1 

54" -72" Round 24 11 
( 18 11 J [24 111 

78 11 -102" Round ( 24") [30"1 

108" & Larger ( 30") 

15" -24" Arch Eqw"volent 24 11 [21 111 

30 11 -48 11 Arch Equ1"volent 27" ( 15") [24"1 

54" -72" Arch Equivalent 30" ( 18" ) [27"1 

78 11 -90" Arch Equivalent ( 24") [30"1 

96 11 -/02 11 Arch Equivalent ( 30 11 J 

IX1flflllBA TED f'OLYETH'llENE 
15" -48" Round 15" 

l'OLYVlllYL CHI.DR/DE 
15" -48" Round 15" 

-~ Minimum Cover 

r ~ 

~ ~ 

UNPAVED .... 
PIPE TYPE/SIZE Ir SHAPE llCML ~ Clll 
aJllCRETE f See Note 6 J 

Round & Elllptlcal 12" 3" 

IXlflfll/BATED STEEL 
12 11 -30" Round 18" [/5"1 12" [12"1 

36"-48" Round 18" ( 12 11
) [15"1 12" ( 12") [12"1 

54 11 -72 11 Round 18 11 (12") [15"1 15 11 
( 12 11

) f/2 111 

78"-96" Round flB" J £27"1 ( 12"} [12"1 

102" & Larger Round 24" [33"1 18 11 [21 111 

15 11 -30 11 Arch Equivalent 18" [18 111 12 11 f/2 111 

36" -48" Arch Equivalent 24 11 
( 12") [21"1 18 11 (12") [15"1 

54" -72" Arch Equivalent 30" ( 18 11 J [24"1 24 11 
( 12") [18 111 

78 11 -96 11 Arch Equ1"volent ( 24") [27"1 ( 18 11 J [21 111 

102" & Larger Arch Equivalent ( 30") ( 24") 

IXlflfll/BATED AU/111111111 
12 11 -24 11 Round 21" [21"1 15" [15"1 

30"-48" Round 24 11 
( 18") [21 111 18" ( 12"} [15"1 

54"-72" Round 30" ( 24"} [27"1 24" ( 18") [21"1 

78"-102" Round ( 30") [33"1 ( 24") [27"1 

IDB" & Larger 36" 30" 
15"-24" Arch Equivalent 27 1) [24 111 24 11 [21"1 

30" -48" Arch Equivalent 33 11 
( 21") [27"1 27 11 

( 15" J [21"1 

54"-72" Arch Equivalent 36 11 
( 24") [30 111 30 11 

( 18") [24 111 

78 11 -90 11 Arch Equivalent ( 30 11 J [36 111 ( 24 11
) [30 111 

96 11 -102" Arch Equ1"volent ( 36 11
} ( 30") 

IXlflfll/BATED l'OLYETHrlENE 
15"-48" Round 21" 15" 

l'OLYVlllYL CHI.DR/DE 
15"-48" Round 21" 15" 

Bottom of Bose~ 

~~I ~ ~ Fr;ab/e Base !.lafer;a/ 

l;\WM 
The cost of furnishing and lnstalllng the extra base material 
shall be included in the cost of the culvert. 

FRIABLE BASE 

Bottom Of Bose ~ 
\ ( Coarse Aggregate 

niter Fabr;c{~l m 0· ~ r 
~ 12" D 

The coarse aggregate shall be placed In 6 Inch llfts and compacted 
sufficiently as to be firm and unyielding. The coarse aggregate 
shall be gravel or stone meeting the requirements of Standard 
Specification Sections 90/-2 or 901-3 respectively. The gradation 
shall meet Sectlon 901-6, Grades 4, 461, 5, 56, or 51 unless restricted 
In the plans. The fl/fer fabric shall be Type D-3 (See Index No. 199 J. 
The cost of furnishing and lnstalllng the coarse aggregate and filter 
fabric shall be included in the cost of the culvert. 

ASPHALT/C CONCRETE BASE 

Note: Extra mater/al ls required when cross culverts ore 
located on faclllties subject to high speed traffic 
( ~ 55 mph J or high traffic volumes ( > 1600 ADT J 
and the cover Is less than 12 lnches 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 

I. The tabulated values ore recommended minimum dimensions to withstand anticipated 
highway trofflc foods. Addltlonol cover may be required to support constructlon equipment 
loads or highway traffic loads before pavement is oompleted. Some size thickness combinations 
mcry require minimum cover greater than those lfsted above. See Sheets 2, 3, & 4. 

2. Less than the tabulated minimum cover mcry be used provided suitable method rs J are detalled 
in the plans. 

3. Values shown in porenthesi"s ( J ore for 3" x !" oorrugations which must be specified to utilize 
the lesser cover. 

4. The tabulated values in the brackets £1 apply to Type 1-R f Spiral Rib J 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" to 30 11
, the minimum height of fill measured from top 

of ffnlshed grade to outside top of pipe ls 3 feet. 

MINIMUM COVER FOR CONCRETE, STEEL, AWMINUM, POLYETHYLENE AND POLYVINYL CHLORIDE PIPE 
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EWPTICAL PIPE DIMENSIONS 
ROUND PIPE DIMENSIONS 

Equiv. 
Dia. 
1111.1 

12 

15 

18 

24 

30 

36 

42 

48 

54 

60 

66 

72 

78 

84 

90 

96 

102 

108 

114 

120 

Area 
ISq. Ff. I 

0.8 

1.2 

1.8 

3.1 

4.9 

7.1 

9.6 

12.6 

15.9 

19.6 

23.8 

28.3 

33.2 

38.5 

44.4 

50.3 

56.7 

63.7 

70.9 

78.5 

Wall Thickness <In. J• 
Classt111 Il, 1Il, IJC, J£ 

A WALL B WALL C WAU. 
ti 2 NA 

I~ NA 

2 NA 

3 

3 4 

4 5 

4~ 
5 6 6~ 
5~ 7~ 
6 7 

a!; 
7 8 8~ 
7~ 8~ 
8 9 

8~ 10~ 
9 10 toi 
9~ 
10 

*For Informational Purposes Only 
Do Not Specify Waif Thickness 
Option 8 Waif Is Industry Standard 

Nominal Dimensions 
Horlz. Vert. 

t--~-r--~--. Equiv. 
Rise Span Rise Span Dia. 
(fn. }(In. J (fn. }(In. J (fn. J 

NA NA NA NA 12 

12 18 18 12 15 

14 23 23 14 18 

19 30 30 19 24 

24 38 38 24 30 

29 45 45 29 36 

34 53 53 34 42 

38 60 60 38 48 

43 68 68 43 54 

48 76 76 48 60 

53 83 83 53 66 
58 91 91 58 72 

63 98 98 63 78 

68 106 106 68 84 

72 ff3 ff3 72 90 

77 121 121 77 96 

82 128 128 82 102 

87 136 136 87 108 

92 143 143 92 ff4 

97 151 151 97 120 

Area 
(Sq.Ft. J 

NA 

1.3 

1.8 

3.3 
5.1 

7.4 

10.2 

12.9 

16.6 

20.5 

24.8 

29.5 

34.6 

40.1 

46.1 

52.4 

59.2 

66.4 

74.0 

82.0 

For Informational Purposes Only 

PIPE DlllENSIONS 
CONCRETE PIPE 

POLYETHYLENE PIPE POLYVINYL CHLORIDE PIPE 

DIAMETER HEIGHT OF MAXIMUM FILL I Ft J DIAMETER HEIGHT OF MAXIMUM FILL I Ft J 

1211 _4811 IT' 12 11 -48 11 IT' 

llAXllllJll COIER FOR PLASTIC PIPE 

Wall 
Thickness 

(fn. J 
Classes 

HE IL III, 11C 
VE IL III, 11C 

NA 

4~ 
5 

5~ 
6 

6~ 
7 

8 

9 

9~ 
10 

10J 
ff 

ROUND PIPE INSTALLATIONS 

PIPE 
DIAMETER 

12 11 -30 11 

36 11 -54 11 

60 11 -78 11 

84 11 -96 11 

Pipe Class S 

Pipe Class I 

Pipe Class II 

Pipe Class III 

Pipe Class JJL 

Pipe Class Y 

Max111N.1m Helaht of F111 (ff J 
Class Class Class Class Class Class 
SI II IIIJJLY 

9 13 fl 24 36 

8 12 16 22 34 

7 ff 15 21 33 

6 10 14 20 32 

D-Load=600 Lbs/Ft/Ft (.Of" Crack J 
D-Load=900 Lbs/Ft/Ft (Ultimate! 

D-Load=800 Lbs/Ft/Ff (.Of" Crack J 
D-Load= 1200 Lbs/Ft/Ft I Ultimate J 

D-Load=/000 Lbs/Ft/Ft I .Of" Crack J 
D-Load= 1500 Lbs/Ff/Ft I Ultimate J 

D-Load=/350 Lbs/Ft/Ft I .Of" Crack J 
D-Load=2000 Lbs/Ft/Ft !Ultimate! 

D-Load=2000 Lbs/Ft/Ft (.Of" Crack J 
D-Load= 3000 Lbs/Ft/Ft I Ultimate J 

D-Load=3000 Lbs/Ft/Ft I .Of" Crack J 
D-Load= 3750 Lbs/Ft/Ff I Ultimate J 

55 

52 

51 

49 

Note' At the option of the pipe supplier or the contractor, a 
Pipe Class with greater strength may be substituted for 
the Pipe Class designated in the plans. 

ELUPTICAL PIPE INSTALLATIONS 
<All Sizes) 

Maxl11N.1m 
Installation Height Of Fill 

(Ff., 
1-6* 
7-10 

Horizontal ff-16 
fl+ 

1-6* 
7-10 

Vertical 1/-16 
fl+ 

Pipe 
Class 

HE II* 
HE III 
HE JJL 

Spec1'a/ Design 

VE II* 
VE III 
VE JJL 

Special Design 

Bedding 
Class 

c 
c 
c 

Modified 

c 
c 
c 

Modified 

Pipe Class HE II D-Load=/000 Lbs/Ft/Ff I .Of" Crack J 
And VE II D-Load=/500 Lbs/Ff/Ft I Ultimate J 

Pipe Closs HE III D-Load=/350 Lbs/Ft/Ft I .Of" Crack J 
And VE III D-Load=2000 Lbs/Ft/Ft (Ultimate J 

Pipe Class HE IJL D-Load=2000 Lbs/Ft/Ft I .Of" Crack J 
And VE IJL D-Load=3000 Lbs/Ft/Ft I Ultimate! 

*Note' HE IIIand VE III pipe required for depths of cover 
less than 2' for 15 11

, 18 11 and 24 11 equivalent. 

llAXllllJll C<NER HEIGHTS 
CONCRETE PIPE 

Note: Height of fill (maximum cover J is measured from fop 
of finished grade to outside fop of pipe. 
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IUJND PIPE - 2§" x i"CORR116ATION 
llalthtun Height Of Fiii <Ff. I 

ShHf~tn- Min. 
1-1 

D Area l-O-OIH--OJ119-~~o!llrs;;..._0_1~,,,~-o-168=-' Ctwer 
·~· 1•- Ft.I 1161 IHI 1121 I/OJ 181 IFf.} 

J2 .79 JOO+ JOO+ NA NA NA 

J5 J.2.3 100+ 100+ NA NA NA 

JB J.77 100+ /()()+ J()()+ NA NA 

21 2.40 JOO+ 100+ J()()+ NA NA See 

24 3.J4 100+ 100+ JOO+ NA NA Sheet 

,___30~+-_4_.9_1__,~_85~+--100~+-+~IOO~+-+-_N_A~-+-_N_A~~ lof5 
36 7.J 7J+ 88 JOO+ JOO+ NA 

42 9.6 60+ 76 100+ JOO+ NA 

48 J2.6 53 66 93 JOO+ 100+* 

54 J6.0 NS 59 82 JOO+ IOO+>F 

60 19.6 NS NS 74 95 JOO+* 

66 2.3.8 NS NS NS 81 JOO+* 

72 28.3 NS NS NS 79 97* 
78 33.2 NS NS NS NS 90* 

84 38.5 NS NS NS NS 83* 

PIPE ARCH1 SPIRAL RIB1 f" 11 f 11 7f RIB SPACING 
PIPE ARCH1 SPIRAL RIB1 f" 11 I" 11 llf RIB SPACING 

PIPE ARCH -2f xi° aJRIMJATION 

Span Rln 
llnl llnl 

17 13 

21 15 

24 18 

28 20 

35 24 

42 29 
49 33 

57 38 

64 43 

71 47 

77 52 

83 57 

Equ/V. 
Round 
Pipe 
llnl 

15 

18 

21 

24 

30 

36 

42 
48 
54 

60 

66 
72 

lllnlllVlll 
Sheet 

Th/ctnNB 
Area Required 

Sq. Ff. I llnl 19ol 
I.I .064 116 I 
1.6 .064 116 I 
2.2 .064 116 I 
2.9 .064 116 I 
4.5 .064 116 I 
6.5 .064 116 I 
8.9 ./J/'9 1141 
11.6 ./09 ( 12) 

14.7 .J09 ( 12) 

18.I .138 110 1@ 
21.9 .168 ( 8 J* (. 
26.0 .J68 ( 8 J* 4 

llalthtun Height 
Of Fl/II Ff. I 
llaxlllVlll Comer 

Pressure Min. 
Lbs/Sq. Ff. Ctwer I--"="+'"'-'.;.__, 

«JOO 6IXJO I Ff. I 
12 

10 

7 
5 
NS 
NS 
NS 
NS 
NS 
NS 
5 
5 

14 

14 

13 
II 

7 

7 
6 

8 
9 
10@ 

10@ 

10'" 

See 

Sheet 
!of 5 

IUJND PIPE - J" x 1• CORRl/6ATION 
llaltlllVlll Height Of Fiii i Ff. I 

-~In- II'~ lf1olltl .... 
0 Area 

lln J , ... Ft.I 

i-.o~.a114=-0J119--,.;.:;o;:rs,;,;..-0~1=,,,~~o.~168=-1 Ctwer 
1/6) ,,., 1121 ,.,I IBI I Ff.} 

36 7.1 81 100+ JOO+ NA NA 

42 9.6 70 lf1 100+ NA NA 

48 12..6 61 76 100+ JOO+ NA 

54 16.0 54 68 95 JOO+ NA See 

48 85 NA -~ ,__60~-+--1_9._6--tr---~--t~6_1~+-~~+--IOO_+~+-~=-i lofS 
66 23.8 44 55 78 100 JOO+"' 

72 2.8.3 40 51 71 91 100+* 
78 33.2 31 41 66 84 /()()+'/¥-

84 38.5 35 43 61 78 JOO+* 

90 44.2 32 40 51 73 90""' 

96 50.3 NS 38 53 68 B4'f. 

102 56.7 NS 36 50 64 79* 

108 63.6 NS NS 41 61 rs* 
114 70.9 NS NS 45 58 71* 

120 78.5 NS NS 42 55 61* 

132 95.0 NS NS NS 50 61'* 

llaxlllVlll Height 
Of F/111 Ff. I 

lllnhtun 1--llax;;.;....;htunc...;.;;.;..;._Corner...;.... _ _, 

~et Pressure Min. 

Span Rln 
,,., llnl 

Equ/V. 
Round 
Pipe 
lln I 

Th1/ctn.atl 
Area Required 1----=/..bs/Sq=;,=·F_f. _ _, CINer 

re:.. Ft.I llnJIGaJ «JOO 6IXJO IFf.I 
40 31 36 

46 36 42 

53 41 48 

60 46 54 

66 51 60 

73 55 66 

81 59 72 

87 63 78 

95 67 84 
103 71 90 

112 75 96 

117 79 102 

128 83 108 

137 87 114 
142 91 120 

7.0 ./J/'9 1141 

9.4 ./J/'9 1141 

12.3 ./J/'9 114 I 
15.6 ./J/'9 114 I 
19.3 ./J/'9 114 I 
23.2 ./J/'9 114 I 

27.4 ./J/'9 114 I 

32.J ./J/'9 114 I 
37.0 ./J/'9 114 I 
42.4 .109 112 I 
48.0 .J09 (/2) 

54.2 .J09 (/2) 

60.5 .J38 (JO) 

67.4 .J38 (JO) 

74.5 .J68 (8) 

8 
8 
8 
8 
9 
II 

II 

10 

II 

10 

10 

10 

9 
8 
7 

12 

13 

13 
13 
13 

16 

17 
16 

17 
15 

16 
15 

14 

13 
12 

See 

Sheet 
/of 5 

ROOND PIPE - 5• x 1• CORRl/6ATION (3) 
llaxlllVlll Height Of Fiii i Ff. I 

Shfft Thlotn .. In -IGolltl Min. 
o Area ho~.a114=.,....,0J119=....,.:..;o;:irs~-0~1=,,,,,....,....,,.o..-=168:-I CtNer 

llnl I"" Ft.I 1161 IHI 1121 1/01 IBI IFf.} 
36 7.1 72 90 100+ NA NA 

42 9.6 62 77 100+ NA NA 

48 12.6 54 68 95 100+ NA 

54 16.0 48 60 84 100+ NA See 
60 19 6 43 54 76 98 NA Sheet 

1-~66~+-~23~·~.8--1-3•9-+--4~9~+-~69~-+~89~-+--IOO~+*.-I lofS 

72 28.3 36 45 63 8J 100* 

78 33.2 33 41 58 75 92* 

84 38.5 31 38 54 70 BS* 

90 44.2 29 36 50 65 BO* 

96 50.3 NS 34 41 61 75* 

J02 56.7 NS 32 44 51 70* 

JOB 63.6 NS NS 42 54 66* 

114 70.9 NS NS 40 51 63* 

J20 78.5 NS NS 38 49 5Q'R 
J32 95.0 NS NS NS 44 54* 

IUJND PIPE - SPIRAL RIB 
RIB SPACING <fief 117i°J or <f"111• 1111j~ 

llalthtun Height Of F/111 Ff. I 
Shfft~tn- Min. 

0 Ano 
(A } ( .:,0 Ffo 

12 0.79 

15 1.23 

18 1.77 
21 2.40 
24 3.14 

30 4.91 

36 7.1 

42 9.6 

48 12.6 

54 16.0 

60 19.6 

66 23.8 

72 28.3 

78 33.2 

84 38.5 

90 44.2 

96 50.3 
102 56.7 
108 63.6 

1----.-....,,..,==-.,...-~'Gollt:=::~1-=-==--r-..,,..,,,,-I Ctwer 
o.OIH 0.1119 0.((19 OJ:Jll o.168 
1161 ° .. I 1121 1/01 IBI IFf.} 
NA 

NA 
68 

58 
51 

41 
34 

29 

23 

NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 
NS 

NA NA NA NA 

NA NA NA NA 
72 NA NA NA 
62 100+ NA NA 
72 100+ NA NA 
58 97 NA NA 
48 81 NA NA 
41 69 NA NA 

36 61 NA NA 
32 54 NA NA 

29 49 NA NA 
44 NA NA 

24 40 NA NA 

NS 37 NA NA 

NS 35 NA NA 

NS 32 NA NA 

NS 30 NA NA 

NS 29 NA NA 
NS 27@ NA NA 

See 

Sheet 

/of 5 

Notes' 
Increase the minimum cover values shown on 
Sheet I of 5 by 6 11 for gage and size combinations 
below the heavy lines. 

Height of fill (maximum cover J is measured from 
top of finished grade to outside of pipe. 

*Recorrugated end not available. May be considered 
for cross drain and side drain applications only. 
NA-Not Available 
NS-Not Suitable I For Highway H-20 or H-20 Loadings J 

(j) Limited '1Vailability of this product. Check 
availability before specifying (generally limited 
to 3 11 x ! 11 corrugation pipe arch fabricated from 
60 11 and smaller diameter round pipe in 12 ga. 
and thicker material J. 

® 360° perforated pipe arch I french drain pipe J 
is not recommended. Do not specify without 
checking suitability and availability. 

@ 5 11 x 111 corrugated pipe is currently not 
manufactured for the Florida market. Check 
availability before specifying. 

® 0.109 in. I 12 gaqe J for spiral rib, 8' maximum 
cover, ~11 x / 11 x 112 11 rib spacing ( 2 rib J only. 

MAXIMUM COVER FOR CORRUGATED 
STEEL PIPE ROUND AND PIPE ARCH 

2006 FOOT Design Standards Last 
Revision Sheet No. 

04 3 of5 
Index No. 

205 COVER HEIGHT 



Notes: 

/WNO PIPE -2.( JC i° CORRJGATION 

llalthtun He/g/rf Of Fiii I Ft. J 

_ _,_"' - l(Jagol I/In. 
0 

""' 
Area 

Sq. Ff, I 
l-:==-.,...,==-,.....,==-.,...,==-,.....,,...,.,.,.....j Ctll/er 

0.060 0.015 0./05 0.1:!15 0.16f IF'. J 
116! IHJ 112! I/OJ IBJ ,, 

12 0.8 90 JOO+ NA NA NA 
15 1.2 72 90 NA NA NA 

18 1.8 59 75 100+ NA NA 
21 2.4 52 65 92 NA NA 

24 3.1 44 56 79 NA NA 
30 4.9 35 OR 44 63 NA NA See 

1--~3~6~+-~7~.l~-+--...N~S---l-~36~DR~+-~52~-+~~68~-+~N~A~-l ;:;~ 

42 9.6 NS NS 44 OR 58 NA 

48 12.6 NS NS 38 OR 50 OR 61 

54 15.9 NS NS 34 OR 45 DR 54 OR 
60 19.6 NS NS NS 39 DR 49 OR 

66 23.8 NS NS NS NS 44 OR 

72 2B.3 NS NS NS NS 40 DR 

Span 
lln I 

f1 

21 

24 
28 
35 
42 

49 

57 

64 

71 

77 

83 

PIPE ARCH - 2.f" JC -l" aJIUfJ6A TION ® 

Rise 
llnl 

13 
15 

18 
20 

24 
29 

33 

38 
43 

52 
57 

Equ/V, 
Round 
Pl,,. 
lln I 

15 
18 
21 
24 
30 
36 

42 

48 
54 

60 

66 
72 

I/In/nun 
Sheet Th-Area Required 

Sq. Ft. llnJ IGaJ 
I.I .060 1161 
1.6 .060 ( 16) 

2.2 .060 116 I 
2.9 .ars 1141 
4.s .ars 1141 
6.5 .105 ( 12} 

8.9 .105 ( 12) 

11.6 .135 110 I 
14.7 .135 ( 10} 

18.I .164 ( 8 J 

21.9 .164 ( 8) 

26.0 .164 ( 8) 

I/ax/nun He/g/rf 
Of Fill( Ft. J 

12 15 
10 14 

7 13 
5 II 

NS 7 

NS 7 

NS 6 
NS 8 

NS 9 
NS 10 
NS 10 
NS 10 

I/In. 
Ctll/er 
I Ft. J 

See 
Sheet 
/of 5 

0 
l/n I 

/WNO PIPE - 3" 111• CORRJGATION 

I/ax/nun He/g/rf Of Fiii I Ft. J 

SllHt 'ThlatMa In lnallu l(Jagol 11/n. 
no."'060"°'"0."0T"'"'s"T""""'o.105""'""'0."1:!15H"""T'ft'I .,...,..or-1 CUter 

116! IHI 1121 1/01 181 IFt.J 
Area 

·-Ft. 
7.1 36 33 42 60 NA NA 

42 9.6 2B 36 51 NA NA 

48 12.6 24 31 45 58 NA 

54 15.9 21 28 39 51 NA 

60 19.6 19 24 35 46 NA 
66 23.8 15 OR 22 32 42 51 See 
72 28.3 NS 20 DR 29 38 41 Sheet 

.-~7~8~r-3~3~.2c:--t---cN~S~fo-1~5~DR~-t--27c::----1C---3~5:-----t~-4~3;--~ lofS 

84 38.5 NS NS 24 DR 32 40 

90 44.2 NS NS 23 OR 30 31 

96 50.3 NS NS 21 DR 28 DR 34 

102 56.7 NS NS NS 26 DR 32. 

108 63.6 NS NS NS 24 OR 30 OR 

114 70.9 NS NS NS NS 28 DR 

120 78.5 NS NS NS NS Z1 DR 

PIPE ARCH - 3• ll t• CIJRRIJGA TION (f) ® 

Span Rise 
llnl llnl 

Equ/V. 
Round 
Pl,,. 
llnl 

llalthtun He/g/rf 
Of Fill( Ft. I 

llln/nun1-~~~~~--< 

Sheet llalthtun Corner 
Thlaknns ,.,._,,.-Lbs/Sq.Ft I/In, 

Area Required 1----.------1 Ctll/er 
I Sq. Ft. I lln I I Ga I «JOO 6000 I Ft. I 

40 31 36 7.0 .060 f/6) 8 12 

46 36 42 9.4 .060 116 I 8 13 
53 41 48 12.3 .060 ( 16 J 8 13 

60 46 54 15.6 .&5 ( 14 J 8 13 see 
66 51 60 19.3 .&5 ( 14) 8 13 Sheet 

,_7_3~t-5-5~t---66~+--23~.2~t-.~-5~/l-2-l-+~-l-I~-+~-$~--; lof5 

81 59 72 Zl.4 .105 f 12 J II fl 

87 63 78 32./ .105 ( 12) 10 16 

95 67 84 37.0 .105 1121 II 11 
103 71 90 42.4 .135 ( 10) 10 15 

112 75 96 48.0 .135 ( 10) 10 16 

/fl 79 102 54.2 .164 ( 8) 10 15 

/WNO PIPE - rflAL RIB 
RIB SPACIN6 ,, JC f JC7-J."J 

0 Area o.tBI 
tin. J I <:n, Ft. J I /6 I 

12 0.79 NA 

15 1.23 63([) 
18 1.77 55 

21 2.40 41 
24 3.14 41 

30 4.91 33 DR 

36 7.1 V/27 14 

42 9.6 NS 

48 12.6 NS 

54 16.0 NS 

60 19.6 NS 

66 23.8 NS 

72 28.3 NS 

78 33.2 NS 

84 38.5 NS 
90 44.2 NS 

96 50.3 NS 

I/ax/nun Hl/g/rf Of FllllFtJ 

- 'ThlatMa"' -l(Jagol 
O.J1f5 11.MlS 11.atS 
IHI 1121 1/01 
NA NA NA 
Efl({l NA NA 
76 NA NA 
65 NA NA 
57 NA NA 
45 73 NA 

38 DR 61 NA 
52 NA 

NS 46 65 

NS 40 DR 57 

NS 52 

NS NS 47 DR 

NS NS 

NS NS ~39 ®/ 
NS NS 

OJ5f 
181 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NS NS 30(f'I.. @ NA 

NS NS Z!l /Y. '\14 NA 

PIPE ARCH - SPIRAL RIB 
RIB SPACIN6 f i" JC f JC 7 i° J 

I/In/nun 
I/ax/nun He/g/rf 

Of Fill( Ft. J 

I/In. 
ewer 
I Ft. I 

See 
Sheet 

/of 5 

Equ/V. 
Round 

Span Rise P,,,. 
(/nl llnl l/nl 

Sheet 
Th/atnns 
Required 
llnJ IGaJ 

l/axhlllm Corner I/In. 

Area 
Sq. Ff. 

PrutJUre-1..bB/Sq.Ft ewer 
«JOO 6000 I Ft. I 

16 14 15 1.2 .060 ( 16) 12 13 

20 16 18 1.7 .060 1161 10 12 

23 19 21 2.3 .060 f/6J 7 II 
Z1 21 24 3.0 .060 (/6) 5 10 

33 2E 30 4.7 .G15 (/4) NS 9 
See 

,_40~-+~3~1--1,__36~-+~7_.o~+-·U1~5~1~14~1--+_~NS~--1t--8 _ _, Sheet 
46 36 42 9.4 .105 fl2J NS 8 /of 5 

,_5_3~t-~~-r~48~-+~~-.-3--+-.~-5~1-~-J~-+~-NS~--1t-~8~--t 

60 46 54 15.6 .105 110 I NS 8 
66 51 60 19.3 .135 110 I NS 8 
73 55 66 23.2 ~.l),_5 f IO)r.:!J NS 8 
81 59 72 Zl.4 '/.135 fl0J("fl NS 8 

MAXIMUM COVER FOR CORRUGATED AWlllNUll ALL.DY ROUND PIPE AND PIPE ARCH 

NA-Not Available 
Increase the minimum cover values shown on 
Sheet I of 5 by 6u for gage and size combinations 
below the heavy lines. 

NS-Not Suitable (For Highway H-20 or H-20 Loadings 

(f) Limited ovailabili"ty of thi"s product. Check availabili"ty before speci"fying. 

® 360° perforated pipe r french drain pipe J ls not recommended In the pipe arch shape. 

Height of fill (maximum cover J ls measured from 
tap of finished grade to outslde top of pipe. 

DR-Design Review is recommended for each specific application. The review 
should i"dentlfy any special handling, installatlon, backfill procedures, and 
constructlon load restrictions whlch may be requlred. (The review 
performed by the designer does not relieve the contractor from analyzing 
and toking any necessary precautions required ta protect partially or 
completely constructed pipe from the equi"pment used dun"ng construction. J 
fNOTE: The DESIGNER may use a thicker gage In lieu of the Design Review. J 

Do not specify without checking both for suitability and availability. 

CJ) This size and gage combination must be strutted during lnstallatfon per manufacturer's 
recommendations. Extra core will be required during handling and installation. 

® Use of this size and gage combination must be approved tJt the State Drainage Englneer. 

2006 FOOT Design Standards 
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Aluminum Structural Plate 
Height of Cover Limits* 

Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing 
Round Shane - HS 20 Live Load 

Diameter Area 
(Ft. -In. J (Sq. Ft. J 

5-0 

5-6 
6-0 

6-6 
7-0 

7-6 
8-0 

8-6 
9-0 

9-6 
I0-0 

I0-6 
11-0 

11-6 
12-0 

12-6 
l:J-0 

l:J-6 
14-0 

14-6 
15-0 

15-6 
16-0 

16-6 

"-0 
"-6 
18-0 

18-6 
19-0 

19-6 

19 

,, 
28 

44 
50 

56 ., 
71 
79 

87 
95 

/04 
114 

124 
134 

145 
156 

ffi7 
"9 

191 
204 

217 
231 

245 
259 

214 ,.. 

1.00 

.125 
1451 

.125-11-18 
I'!/' I 

.125-11-18 
(:J2J 

.125-11-9 
(28) 

.125-1!Z-9 
(25) 

.125-1!Z-9 
(22) 

.fl5-1!Z-9 
(:J2J 

Miniwm Height of Cover (Ft.) 

1.50 

,/00 
( :J/J 

./00 
1251 

,/00 
(22) 

.150 

"'" 
.125-11-18 

(25/ 

.125-11-18 
(22) 

,,00 

,/00 
( :J/J 

./00 
1251 

,/00 
(22) 

./00 
(/9) 

,/00 

'"' 
.125 
(22) 

.125-11-18 .125-Il-21 
(2[}) (2[}) 

.125-1!Z-18 .125-Il-21 
(/8) (/8) 

.150-1!Z-18 .125-Il-21 
(2.:J) (fl) 

"50 

,/00 

"'" 
./00 
/25) 

,/00 
(22) 

./00 
(/9) 

./00 

'"' 
,/00 
(15) 

./00 
(14) 

.125 
(18) 

.150 
rw 

.125-l!Z-9 .125-1!Z-i!l .125-Il-i!l 
(ffi) (ffi) (~) 

3.00 

,/()() 

( :J/J 

,/()() 

/25) 

,/()() 

(22) 

,/()() 

(/9) 

,/()() 

'"' 
,/()() 

(15) 

,/()() 

(/4) 

,/()() 

(/2.) 

.125 

'"' 
.r50 

"" 

3.50 

,/()() 

( :J/J 

,/()() 

/25) 

,/()() 

(22) 

,/()() 

(/9) 

,/()() 

'"' 
,/()() 

(15) 

,/()() 

(/4) 

,/()() 

(/2.) 

.125 

'"' 
.(50 
(2/) 

.125-11-54 .125-1!Z-9 .125-1!Z-i!l .125-Il-i!l .125-Il-54 
(15) (15) (15) (15) (15) 

.150-1!Z-9 .125-IJL-18 .125-Il-i!l .150-Il-54 :J.8/Il/l:J50 
(/8) (/4) (14) (18) (18) 

.2.25-IJL-9 .150-JJL-/8 .150-Il-21 .150-Il-i!l .150-Il-i!l 
(21) (fl) (fl) (ff) (ff) 

.fl5-IJL-IB .ff5-II-/!l .fl5-Il-21 .fl5-Il-2l 
(/9) (/9) (/9) (/9) 

.ff5-IJL-9 .fl5-IJL-21 .ff5-11-21 .ff5-11-21 
(/8) (18) (18) (18) 

.200-I!Z-9 .200-1!Z-27 .200-Il-21 .200-II-/!l 
(2[}) (2[}) (20) (20) 

Aluminum Structural Plate 
Height of Cover Llmits* 

Aluminum Structural Plate 
Height of Cover Limits* 

Aluminum Structural Plate 
Height of Cover Limits* 

Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing 
Arch Shane- HS 20 Live Load 

Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing 
Under.""SS ShaDe- HS 20 U"ve Load 

Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing 
PiDe-Arch ShaDe- HS 20 U"ve Load 

Span RTse Area 
(Ft.-ln.J(Ff.-ln.J Sq.Ff.) 

5-0 

6-0 

7-0 

8-0 

9-0 

I0-0 

11-0 

12-0 

13-0 

14-0 

15-0 

16-0 

"-0 

18-0 

19-0 

/-9 
•-3 
2-7 

1-10 
2-4 
2-9 
3-2 

2-4 
2-ID 
3-3 
3-8 

2-JI 
3-4 
H 

2.-JI 
3-/0 
4-8 

3-6 
4-5 
5-2 

3-6 
4-6 
5-8 

4-1 
5-0 
6-3 

4-1 
5-1 
5-JI 
6-9 

4-8 
5-7 
6-5 
7-3 
.-o 
5-8 
6-7 
7-5 
7-9 

5-3 
6-2 
7-1 
7-11 
8-3 

5-3 
6-3 
7-2 
8-0 
8-ID 

5-9 
6-9 
7-8 
8-6 
8-JI 

6-4 
7-4 
8-2 
9-0 
9-5 

7 
9 
ID 

8 
ID 
13 
15 
12 
15 
18 
20 

" 20 
26 

19 
26 

" 
25 

" 41 

28 
31 
50 

35 
45 
59 

38 
49 
59 
70 

" 58 
70 
81 
50 ., 
75 
111' 
93 

60 
73 
86 

" /05 

64 
78 

" /05 
119 

75 
90 
/05 
119 
126 

111' 
103 
118 

'" 141 

Minimum Heiaht of Cover (Ft. J 

1.00 

.125 
(45) 

.125-11-18 
(37) 

.125-11-18 
( 32) 

.125-II-9 
(28) 

1.50 

./00 
( :J/J 

,/00 
(25/ 

./00 
(22) 

.150 

"'" 

,,/JO 

./00 
( 3/J 

,/00 
(25/ 

./00 
(22) 

./00 
(/9) 

2.50 

,/()() 

( 3/J 

,/()() 

(25) 

,/()() 

(22) 

,/()() 

(/9) 

.125-JJL-9 .125-Il-IB .JOO ,/()() 

'"' (25) (25) (fl) 

.125-IJL-9 .125-11-18 .125 
(22) (22) (22) 

.fl5-1JL-9 .125-Il-18 .125-11-Zl 
(32) (20) (20) 

.125-IJZ-18 .125-JI-21 
(f8} f/8) 

.150-JJL-18 .125-JI-21 
(23) (fl) 

,/()() 

f/5) 

,/()() 

(/4) 

.125 
f/8) 

.150 
rw 

.125-I!Z-9 .125-I!Z-Zi .125-II-Zl 
(/6) (/6) (/6) 

• 125-I!Z-9 .125-I!Z-21 .125-11-21 
f/5) (15) (/5) 

.150-JJL-9 .125-I!Z-18 .125-II-/!l 
(/8) (/4) (/4) 

• 225-JJL-9 .150-JJL-/8 .125-JI-21 
<ZTJ (fl) (f3J 

.fl5-IJZ-/8 .125-IJZ-ZJ 
(/9) f/2) 

3.00 

./00 
( 3/J 

,/00 
(25/ 

./00 
(22) 

./00 
//9) 

,/00 

'"' 
./00 
(15) 

,/00 
(/4/ 

./00 
(12) 

./00 
(JI) 

,/00 
(JI) 

.(25 
(15) 

.150 
(/8) 

·"5 
(20) 

.200 
(22) 

3.50 

./00 
( 3/J 

,/00 
(25) 

./00 
1221 

./00 
(/9/ 

,/00 

'"' 
./00 
(15) 

,/00 
r 141 

./00 
(12.) 

./00 
(//) 

,/00 
(//) 

.(25 
(15) 

.125 
(/4/ 

.150 

'"' 

·"5 r ,., 

.125-I!Z-9 .125-JJL-21 .125-JJL-54 .125-I!Z-54 
(fl J f II J (II J f II J 

Minimum Hei<Jht of Cover f Ft. J 
Span RTse Area 

/./JO 1.50 2.00 2.50 3.00 3.50 t Ft. -In. J f Ft. -In. J (Sq.Ft. J 

6-1 

6-3 
6-3 
6-2 
6-4 
6-3 
6-5 

12.-1 

12.-IO 
l:J-0 

13-8 
14-0 

14-6 
14-8 

15-5 
15-6 

16-2 
16-6 
16-8 

5-9 

6-1 
6-5 
6-11 
7-3 
7-9 
8-1 

11-0 

11-2. 
12.-0 

12.-4 
12.-JI 

13-5 
14-1 

14-5 
15-2. 

15-6 
16-0 
16-4 

28 

30 
32 
34 
31 
39 
42 

(/4 

124 

'" 143 

155 
165 

"' /90 

200 
208 
215 

125-Il-18 
(29) 

125-11-18 
(25/ 

,/()() 

(25) 

,/()() 

(22) 

,/00 
(25/ 

./00 
(22) 

.125-IJL-18 .125-Il-27 
(/4) (J4J 

.150-JJL-IB .125-Il-Zl 
(13) (13) 

,/()() 

(25) 

,/()() 

(22) 

.125 
(/4) 

.150 
(13) 

,/()() 

(25) 

,/()() 

(22) 

,/()() 

(12.J 

.125 
f/3) 

./00 
(25) 

,/00 
(22) 

./00 
(12) 

.125 
(f:J) 

.125-IJZ-9 125-IJZ-Zi .125-II-21 .125-II-54 .125-II-54 
(12) (12) ({2) f/2) ({2) 

.125-IJZ-9 125-IJZ-Zi .125-II-21 .125-II-54 .125-II-54 
(If) (II) (fl} (fl) (ff} 

.150-JJL-9 .125-JJL-18 .125-Il-Zl .125-II-21 .125-II-2. 
(//) (II) (//) (fl} (fl) 

.225-JJL-9 .150-JJL-/~ .150-II-Zl .150-II-Zl .150-Il-Zl 
(/0) (/0) (/0) (/0) (/0) 

AWlllNUll STRUCTURAL PLATE NOTES 
I. Allowable cover f minimum & maximum J Is measured from the outside 

valley of crown plate to the bottom of flexible pavement or from the 
outside valley of the crown plate fa the fop of rigid pavement. 
Minlmum cover must be maintained in unpaved areas. Maximum cover 
is measured at the highest fill and/or the highest pavement elevation. 

2. To find the minimum material requirements for the aluminum structural 
plate structure: 

a. Select the span In the left hand column that ls equal to or forger 
than structure size required. 

b. Select the cover In the top row that Is equal fa or smaller than 
that required for the sUe . 

c. Intersect appropriate span and cover to find the appropriate plate. 
Example: Round Pipe, Span= f1'-0", Height of Cover= 2'-7" 
fuse 2.5 ft. in table J. Ans: .150/II/Zl f f1 J 
The table selections show metal thickness, rib type, rib spacing 

and maximum cover. Example: .150/II/Zl ·0.150" thick plate 
structure with Type II rib at ZT" on centers on the crown. 

Number ( f1 J In parenthesis below combination Indicates maximum 
cover in feet for the given comblnation of plate thickness, rlb type, 
and rib spacing. 

J. Arch shapes shown ore single radius and have a rise-ta-span ratio 
of O.JO ta 0.53 Structures with rise-ta-span ratios of less than 0.30 are 
typlcal/y not used because of structural considerations. 

4. Tables based on HS 20 wheel loads. 

* Number in f J below combination indicates maxiwm cover for the gi"ven combination plate thickness. rib type 
and rib spacing. All maxium cover depths are given in feet. f See Note Number 2 Under Structural Plate Notes J. 

Span Rise Area 
llFt.-ln. fFt-lnJ fSq-FtJ 

6-7 
6-11 

7-3 
7-9 
8-1 
8-5 
8-/0 .. , 
9-7 
9-11 
I0-3 
I0-9 ,,_, 
11-5 
ff-9 

12.-:J 
12.-7 
12.-11 
13-1 
13-1 

13-JI 
14-0 
13-JI 
14-3 
14-8 
14-11 

5-8 
5-9 

5-ff 
6-0 
6-1 
6-3 
6-4 

,_, 
6-6 
6-8 
6-9 
6-/0 
7-0 

7-1 
7-2 

7-3 
7-5 
7-6 
8-2 
8-4 

8-5 
8-7 
9-5 
9-7 
9-8 
9-/0 

30 ,, 

42 
45 

" 50 
53 
56 
58 
61 
64 
68 

71 
74 
77 
83 
87 

90 
94 
/02 
/06 
1/0 
114 

Minimum Height of Cover (Ft. J 

/,/JO 

.125-II-18 
(25) 

125-JJL-~ 

(22) 

1.50 

,/00 
(22) 

.150 
(22) 

2.00 

,/00 
(22) 

./00 
(/9) 

2.50 

,/()() 

(22) 

./00 
(/9) 

.125-I!Z-~ .125-II-18 ./00 

'"' 
,/()() 

'"' ( /9) ( /9) 

125-I!Z-9 .125-Il-IB 
(fl) (fl) 

.(25 

'"' 
,/00 
f/5) 

ff5-I!Z-9 .125-II-/8 .125-Il-Zl ,/00 
(/6) (/6) (16) (14) 

.125-JJL-IB .125-II-Zl .125 
(/4) (/4) (/4) 

.150-JJL-18 .125-II-Zl .150 
f/3} (13) (f:J) 

.125-I!Z-9 .125-I!Z-Zi .125-Il-Zl 
(~) (~) (~) 

.125-I!Z-9 .125-JJL-Z .125-II-21 
(fl) (fl) (fl) 

3.00 

,/()() 

(22) 

,/()() 

(/9) 

,/()() 

'"' 
,/()() 

f/5) 

,/()() 

(/4) 

,/()() 

(12.J 

,/()() 

(ff) 

,/()() 

(ff) 

.125 
(ff) 

3.50 

,/00 
(22) 

./00 
(/9/ 

./00 

'"' 
,/00 
(15) 

,/00 
(/4/ 

,/00 
(12.J 

,/00 
(JI) 

,/00 
(JI) 

.125 
(JI) 

15-4 
15-7 
16-1 

I0-0 
I0-2 
I0-4 

119 ,,, .150-IJZ-9 .125-IJZ-/t .125-II-ZT .125-11-54 .125 

128 
(//) (//) (II) (fl} (JI) 

16-4 I0-6 
.225-JJL-9 .150-IJZ-18 .125-II-21 .125-II-54 .125-II-54 

(/0) (/OJ (/OJ (/OJ (/OJ 132 

DESIGN NOTES 
I. The plans must call out size. metal thickness. reinforcing 

rib type and rib spacing • 

2. Pipe-arch and underpass shapes will generate high corner bearing 
pressures against the sidefill and foundation. The height of cover is 
directly affected by these bearing pressures. The surrounding sol/ and 
foundation must be checked ta ensure that they to react against these 
pressures to avoid Inducing excessive strain In plate. 

MINIMUM AND MAXIMUM COVER FOR ALUMINUM STRUCTURAL PLATE 
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Transverse Bars Grate Consisting Of Vertical Bors 
And Transverse Bors f Web Spacers J * li-11 Opening For Fixed Height Grates, 

~ Open;ng At the p;pe Can Be 3" 

-~ 
.p .p .p 

" #4 Bars Continous 

lo 
.p On Both Sides 

Concrete Backfill 
.p .p 

.p 

.p 

Concrete Bockflll 
12/11 f Max. J 'p 

~ .p .p Channel 

6" 

.p 

p 

.p 
. p 

PREFORMED POLYETHYLENE ALTERNATE ROUND CSP ALTERNATE 

SEE SHEET 2 FOR TYPICAL WCA TIONS 

TYPE I <NON-REMOVABLE GRATE J 
GENERAL NOTES 

I. Trench drain is intended for use in gutters and driveways as shown on the typical locations on Sheet 2. 
Type I ls Intended for use In Type E, F and drop curbing, and adjacent to traffic separators and standard barrier walls. 
The wldth of the channel grate for Type I Trench Drai"n shall be 1;.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 i"f 
an independent laboratory certifies that the grating used has an open area equal to at least 0.27 square feet per linear foot. 
Type II ls primarily i"ntended for use ln valley gutter across dn"veway openlngs and drop curbi"ng; Type I may also be used i"n those locaflons. 
The width of the channel grate for Type II Trench Drain shall be the same as the width of the channel. The llneor slope or gradient for 
Type II may be manufactured by varying the depth of the channel. Trench Drai"n shall not be placed in designated pedestrian paths unless 
ADA compliant grates are used. 

2. Unless shown In the plans. outlet plpes and pre-formed channel Inverts shall be sloped 0.6%' 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 cleanout 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 opent"ng 6" to 10" wlde f transverse to the trench drai"n length J and 18" to 24" long. 
Where c/eanoufs are placed adjacent to raised curb or separator, the curb or separator shall be formed around the cleanout. 
The c/eanouf shall have a removable load resistant cover or grate. 

5. Trench excavation must allow for a minimum of 6 inches of concrete to be placed under and alongside the trench drain channel system. 
Under round CSP Concrete backfill shall meet the requirements of Section 341. At the end of all units f Type I or II J, the concrete 
backfill shall extend 611 mi"nimum past the end of the drai"n opening. 

6. Traverse bars for Type I Trench Drain shall be spaced 4 to 6 inches on center. 

7. Whenever the work disturbs exlstlng conditions or work already completed, restore the same to Its original 
conditi"on in every detaU. All such repalr and replacement sha/f meet the approval of the Engineer. 

8. Payment to be made under the contract unit prlce for Trench Drain. LF. 

6" 

@ -
-

Remaveab/e Grate ~ 

Slope To Fit - ~ 

;;;l'7i"~~c=:::~~~==;~~==::::=--~G~ra~t=e~F~n:a:m:e~ 
With Anchoring Lug 

CSP 16 Gage Pipe Channel 
15 11 Diameter Standard Unless 
Otherwise Shown in Plans. e . 

lt~~~~+--- Drain Channel 

4 11 Unless Otherwise 
Shown In Plans 

e . 

e . . e . 

Concrete Backffll 

Drain Channel 
f Bottom Shape Optlonal J 

PREFORMED CHANNEL WITH REMOVABLE GRATE 

SEE SHEET 2 FOR TYPICAL LOCATIONS 

TYPE II 

DESIGN NOTES 
I. Where placed adjacent to reinforced concrete barrier wall or median barrier wall, the 

designer sha/f detail in the plans the poslfion of the drai"n relatlve to the barrler wall 
to avold confllcts with the barrier wall footing. See Index No. 410. 

2. The designer shall identify the following in the plans: 
fa J The type of draln at each location, 
f b J The begin and end locotlons of the Trench Drain. 
f c J The location of the outlet pipe if the Trench Drain is not 

stubbed directly into a drainage structure. 
fdJ The design flow (QJ for the Trench Drain. 

3. Capture efficiency for Type I Trench Drain may be computed using the equations for slotted 
draln in FHWA's HEC 12 & 22. Grate Type I and Type II must have at least 30%' open area. 

4. Round pipe alternate Is avolfable In 12, 18, 24 and 36 Inch CSP. 
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21-311 

E Curb : 

I 
I 
I 

WITHIN TYPE E CURB 

• 

----------

' ~.,,l___l'l-.3" - 1 . 
Shoulder 
Pavement 

-i-1" 
2'-10 11 

* 
6" 

21-011 

F Curb 

I' -4" 

WITHIN TYPE F CURB 

Exposed Heel 

ADJACENT TO SHOULDER BARRIER WALL 

Slope To Fit Dri~e-~J * 1 · 

Drop Curb I 

I·'~ ~,~,, 
_!B 

Grate To Be Used 
On Preformed 
Polyethylene Alternate 
In Driveways 

WITHIN DROP CURB 

Slope To 

Edge of Grate Frame 

WITHIN VALLEY GUTTER 

~ ~~ge of Grate Frame 

Fit Drive~~~__ !-Li ~-fu'" 4' -0 11
, 6 1 -0 11

, or 8 1 -6 11 

1--4 Separator * · 1 

Slope To Fit Roadway 

ADJACENT TO TRAFFIC SEPARATOR 

WITHIN DROP CURB 

TYPICAL LOCATIONS FOR TYPE JI 

* As Necessary To Provide 6" Of Concrete 
On This Side Of Drain 

ROUND PIPE ALTERNATE SHUllN, BIJT PREFORMED POLYETHYLENE ALTERNATE N:CEPTABlE 

TYPICAL LOCATIONS FOR TYPE I 

@-
1--~~~~~~~~2_o_os_F_D_O_T_D_es~ig~n_sm_n_d_arn_s~~~~~~~~----1 ~~" 

TRENCH DRAIN 1----,,,....,nd~ •• .,,...No-. ---t 
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r r- Inlet Type 2 Symmetrical About I' 

l 
See Slab Reinforcing 
Detail This Sheet. 

13'-0" 

A 

LA 
PLAN I INLET TYPE 2 SY/lllETRICAL ABlJIJT r ) 

I' Inlet 

To Be Paid 

For As C. & G. I 
F.L. Of Gutter 

Limits Of Inlet Constructfon To Be Paid 
For As C. & G. 

lo; lo+ " 

3' -011 ID' -011 3' -011 3' -011 

Gutter Gutter 
Trans. Trans. 

SECTION BB I INLET TYPE 2 SY/lllETRICAL ABlJIJT r J 

O/llENS/ONAL SECTION 

INLETS TYPES I AND 2 

#4 Bars 
Q 811 Ctrs.-4-11"" 
Both Ways 

3 1-6 11 Diameter 

REINFORCING SECTION 
31-6• DIA. STRUCTURE BOTTOM (SECTION AA J 

r r-- Inlet Type 4 Symmetrical About I' 

See Slab Reinforcing 
Detail This Sheet. 

I' Inlet 

91-011 

LA 
PLAN I INLET TYPE 4 SY/lllETRICAL ABlJIJT r J 

To Be Paid To Be Paid 
For As C. & G. Far As C. & G. 

Limits Of Inlet Construction I 

:Ttf G~ter " Q~ "-! lo1 I .-r 
' • I " "' 

' ' 

: I i II 

6 11 Concrete Or 
8 11 Brick. 

3 1-011 6'-0" I 3'-0" 3'-0" 
Gutter I Gutter 
Trans. Trans. 

SECTION BB I INLET TYPE 4 SY/lllETRICAL ABlJIJT r J 

6' 4'-0" 6' 

O/llENS/ONAL SECTION 

INLETS TYPES 3 AND 4 

Face Of Curb 

Bock Of Curb 

Face Of Curb 

5 11 fl) Concrete Support Post 

INLETS TYPES I ANO ~ 

#5 Bors (j 9" 
5 11 

(/) Concrete Support Post 

INLETS TYPES 2 ANO 4 

SLAB REINFORCING 

GENERAL NOTES 

I. The ffnfshed grade ond slope of the Inlet tops are to 
conform with the flnished cross slope and grade of the 
proposed sidewalk and/or border. 

2. When Inlets ore to be constructed on a curve, refer to the 
plans to determine the rod/us and, where necessary, modify 
the inlet details occordi"ngly. Bend steel when necessary. 

3. All steel in inlet top shall have 1-4'" minimum cover unless 
otherwise shown. Inlet tops shall be either cast-In-place 
or precast concrete. 

4. The rear wall portion of inlet tops Types I, 2, 3 & 4 may 
be constructed with brick. Dowels to top slob required. 

5. For supplemental detalls see Index No. 201. 

I 

9" 1 5
11

1 7'ial 10-JN~#5 Top Bars 

I'- !Ol# 7 11 3'ia#5 Bottom Bors 

I 21-jaFor 3'-6" Structure Bottom 
#7 Bottom Bors 'o-!4'"---~-" 18-j«For 4'-0 11 Structure Bottom 

6. Only round concrete support post will be acceptable. 
7. These inlets ore desi"gned for use with standard curb and gutter 

Types E and Type F. Locate inlet outside of pedestrian crosswalks. 

#5 Bors fi 
9" Ctrs. 

4'-0 11 Di"ameter 

REINFORCING SECTION 
4'-o• DIA. STRUCTURE BOTTOM (SECTION AA J 

I 

~ 
DlllENSION & REINFORCING HALF SECTION 
TYPES A & E CURB ( HAlF SECTION AA) 
(TYPE E GUTTER SHOWN) 

8. For structure bottoms see Index No. 200. 
9. Inlet to be paid for under the contract uni"t pn"ce for inlets 

fCurb) (Type_), Each. 

TRANSVERSE SECTIONS FOR INLETS TYPES I, 2, 3 a 4 

@ -
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#5 Bars 
@ 5" Ctrs. 
(Provide Horiz. 
Hook On Throat 
End Of Top Bar) 

2'-0" 

6" 6" 6" 

#4 Bars 
Gl 6 11 Ctrs. 
-1.~f°rner FllletrSee Note 6. ! 

I ':=::1"'~=> l:i ~~~='~ #4 Ci 6
11 

Ctrs. Horiz. 
I- _J ~H Chamfer-" 

#4 Diag. Bars 3,_5 ,, 5 ,, #4 Gl 8 11 Ctrs. Vert. 6" 

Intermediate Bars 
(Discontinued When 
Space Between Adjacent 
Longltudlnal Closer 
Than 8 11 Centers) 

I' 

Inlet Bottom Or Riser 

(Steel Cover Shown J 

SECTION AA 

/
1-6 11 

SECTION PP 

l'-6" 

This Area May Be Cast 
At No Additional Cost To 
The Deportment. 

-------

SECTION QQ 

Fillet Each Back Corner 
Requfred When Round 
Bottom Or Rfser Used 

ra ... ~ 
#s ~ 

r f Inlet 
r Inlet Top Type 6 
Symmetrical About r J 

' 

A 

GENERAL NOTES 

I. 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 
ond, where necessary, modify the inlet details accordingly. Bend steel when necessary. 

l !--+------"'4=Z'::t-===:::<::::::::=:tii'E~~"='8'=~=1:"' =-=-~ J 
11 rol-

3. All reinforcing steel shall have If" minimum cover unless otherwise shown. Inlet tops shall 
be either cast-in-place or preoost concrete. 

4. Precasti"ng of thi"s inlet top will be permi"tted. ?recast units shall conform to the dimensi"ons 
shown or In accordance with approved shop drawings. Request for shop drawing approval 
shall be directed to the State Drainage Engineer. 

D 
lL_IQ Lp f====== 

3" i+l 6.,_"I ~-~s·~-0_" -~+-16_,"1~~3~'-6~"-~ 3" 

10'-6" 

TOP VIEW 

r' 
To Be Paid For Limits Of Inlet Construction To Be Poi"d For 
As Curb & Gutter I As Curb & Gutter 

I 3'-0" I 8'-0" ' 2'-6" I 3'-0" I 

Gutter Transition Gutter Transition 

SECTION BB 
(Curb Inlet Top Type 6 Symmetrical With Left Half J 

/Nl£T TYPE 5 

5. Concrete meetfng the requlrements of ASTM C418 ( 4,000 P.S.I. J may be used In lfeu 
of Class I concrete for preoost units, manufactured ln plants which are under the Standard 
Operating Procedures for the inspection of precast drainage products. 

6. The corner ffllets shown for rectangular throats are necessary only when throats are to be 
used ln conjunction wlth clrcular Inlet bottoms or when used on skew with rectangular 
inlet boxes. 

7. For Inlet bottoms see Index No. 200. 4'and larger bottoms are to be used wlth 3'-6" riser. 

8. These inlet tops are designed for use with standard curb and gutter Type E and Type F. 
Locate inlet outside of pedestrian crosswalks. 

9. See Index No. 201 for supplemental details. 

10. All steel used for frame and cover shall meet the requi"rements of ASTM A36/A36M. 

II. Either cast iron covers or steel covers moy be used. Iron covers shall be Class No. 30 
castings in accordance with ASTM A48. 

12. When Alternate "G" Cover Is specified In plans either the cast Iron cover 
and galvanized steel frame or the the galvanized steel cover and frame must 
be used. Covers ore to be grouted i"n accordance with the grouting detail 
shown on sheet 2 of 2. In /leu of tack welding. 

13. Inlet to be paid for under the contract unit price for Inlets (Curb J (Type _ ), 
Each. 

l'-3 11 9" 

~2~i,_." -6~"--1--~6_"-+~#4 Top Bors 
#5 Bars 
Ci 5" Ctrs. 

I 5" I 5 11 
I ,..-#4 Bojm Bars 

{~~1: 
Bf ;.., 

TOP MODIFICATION FOR TYPE E CURB 

SKETCH SHOWING FRAME SEAT ANO THROAT RECESS 

@ -
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Epoxy-Sand Grout 
Each Si"de 

Epoxy-Sand 
Grout 

I 
L---------
l--N 

TOP VIEW 

SECTION NN 

GROUTING DETAILS 

Epoxy-Sand Grout 
Each Side 

M 

I L_ _______ _ 

l--M 
TOP VIEW 

Epoxy-Sand Grout 

Grommet 

SECTION /Ill 

GROUTING DETAILS 

L3x2xj 

Anchor 
(See Detail J 

4'-of" O. to O. Of Frame 

HALF SECTION DD 

41-0!/ o. to o. or Frame 

~~---3~'~-H~"~o~.ro~o~.O~f~C~ov~•r~---rc::: 
1rr=========~=======1 L 4x3xj 

Cover 
b 

L 6 x 3-! x f 

HALF SECTION DD 

TOP VIEW 

FRAME 

SECTION EE 

CAST IRON <X1IER 

SECTION EE 

STEEL <X1IER 

.__ _ _____, Anchor 

@ -
-

~ --ir'f" ~ 
ti u u±o5 u 0 

~·~ ~µ: ::;t av 
SECTION GG 

3'-11" 

r--H 

u 

~~"t-j 
T ~ 

L 6 x 3~ x j 
c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> 
c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> 
c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> ""' 1 t 
c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> _:-j_ 

c::::> c::::> c::::> c::::> c::::> c::::> c:::31"1 -:;;r 

~ 

10· 

c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> .i fr 
c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> 
c::::> c::::> c::::> c::::> c::::> c::::> c::::> c::::> 

1-H 
TOP VIEW 

SECTION XX 
3 1 -11 11 

I I 
I I 

~=====~-==============================~ 
• I I 
~ 1 Non-Ski"d Floor Plate 1 

F=======================~===========~ 
~ x I \ I X -L r=========~1~;~~~~;:~=========1 _j 

I I 
~=====================================~ 

TOP VIEW y __J 

ANCHOR DETNL 
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~ e 
§ 
"' 

Al 

l 

Aj 
~--------------~ 

5' 

J 
~ H Exp. Joint ( Typ. J 

j 
- 'i 

l ... ~1-_ ----=-= =-=-cc==---4 
,..----- Translflon ___,! 

f y-- p, ement Depression 

4' 

A_J 
PLAN 

To Be Paid For As Separator r No Deduction For Inlet J 

To Be Paid For As Inlet 

5' 

SECTION CC 

,,-- Transition ~ 

4' 

3' 

MODIFICATION WHEN USED 
AS A MANHOLE 

Superelevated Pad. 

Pavement 

Type III Frame 
r Cover Not Shown J 

Pavement 

l'-6" 9" 

Pavement Transition To Inlet 

4" 

,., I 

The~IG~~" 

_L___~~---1 

I 

THROAT DETAIL 

6' Separator 

4' Separator 

9 11 5~H 2' 

,. 
4 

9" 

90" Hook 
( Typ. J 

or ~ 

s 

-

v,,..--~ v '\ 
~ ) 
~-~< 

#5 Bars 
AC/ Std. Hooks Required Each End Of 
Straight Bars And Right End Of Bent 
Bars: 180" Hooks, Canted 60" ( + J, On 
Odd Bars; 90" Hooks, Down, On Even 
B N b d F Th t Side. (rs um ere rom roo 

__;.j_ • 
... ! 

~ ~ 
,_~ l 

\ I "' I . 
>-

I ~ 

I 
., 

I ~ 

"' Throat Sfde 
'J-;-1 4 (j 6" I ' ... ~ 

~ 

~ 
6 (ii 5" 

REINFORCING STEEL DllBRAJI 
TOP SLAB OF INLETS 

5' 

#5 Bars 
See Throat Detall And 

... 

I Reinforcing Diagram For 
-r-- "'-" Hook Arrangement 

6" 

SECTION AA 

GENERAL NOTES 

Const. Joints Permitted 
Between These Lfmlts-See 
Index No. 201 For Mlnfmum 
Dfmenslons. 

For Bottom Slab 
Rebar Embedment 
Options See Optional 
Construction Joints, 
Index No. 201. 

I. This inlet is used in Traffic Separators Types I and IIt or, in separators constructed 
with Curbs Types A, B and E and sidewalk paving, which cannot accommodate Inlets 
Types I, 2, 3, 4, 5, or 6. Use of this Inlet on through traffic side of the separator 
ls not permitted i"n medians with Curb Types A and B. Locate i"nlet outside of 
deslgnated pedestrian travel way. 

2. All re/nforcfng Grade 60 bars with 2" min. cover unless otherwfse shown. See Index 
No. 201 for equivalent area of welded wlrr_ fabric. Cut or bend bars out of way of pipe 
when necessary. Bors to clear pipe by lt_". 

3. Recommended rooximum pipe sizes ore 24" longitudinal and 30" transverse. For larger 
pipe, inlets with Alf. B bottoms, Index No. 2.00 ore recommended. 

4. For supplementary details see Index No. 2.01. 

5. All dimensions are for both precast and cast-ln-ploce inlets unless otherwise shown. 

6. Inlet to be paid for under the contract unit price for Inlets (Curb J (Type 7 J, Each. 
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CURB INLET 
TYPE 7 

Ir 3" c1. r Typ. 

ll Horiz. Wall Reinf. 
II (See Tobie Ii 

Ir 

SECTION 88 

#4 Bars Ci 
12" Ctrs. 

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE I J 

JIAl.L SQIEDUIE AREA 
DEPTH 1111•m1 
O' - 6 1 A/2 0.2JJ 
6' - 10' A6 0.2JJ 

10' - 13' A4 0.2fJ 
10' - 15' 85.5 0.24 

MAX. Sl'AC/119 
BARS JIWF 

12" 
6" 
4" 
5;• 

Last 
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8" 
5" 
3" 
5" 
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.....______ Trans/flan ------..._ 

A! 
,='=================~ 

Al 5' 

I 

I 

I 

I I 
l ______ _J 

Pavement Depression ~ 

A__J 
PLAN 

J 
i ~ Exp. Joint ( Typ. ) 

'--_Transition ~ 

J 

To Be Paid For As Separator (No Deduction For Inlet) 

To Be Paid For As Inlet 

4' 5' 

" 
" ~ 

~ I -----

I I 
~-

[L _____ IT 
SECTION CC 

- -

Pavement 

4' 

'it j 

- - ; ;._I 

;._ 1 

2' 

6" II ,___~3_' _ _, ii 6" 

llODIFICA TION WHEN USED 
AS A MANHOLE 

Pavement Transition To Inlet 

Pavement 

6" 

180" Hook 
2" R 60" "(Typ.) 

# _/ 
~~::::;;='r;==:;::;z::tt=:::::j _l 

90" Hook 
<Typ. J 

THROAT DETAIL <SECTION AAJ 

61 Separator 

4' Separator 

2' sf 

SECTION AA 

Type III Frame 
r Cover Not Shown J 

Const. Joints Permitted 
Between These Limits- See 
Index No. 2.01 For Minimum 
Dimensions. 

GENERAL NOTES 
I. This inlet is to be used only in Traffic Separators Types I!Z and .Jl; or, 

in separators constructed wlth Curbs Types D and F and sidewalk pavlng, 
which cannot accommodate Inlets Types I. 2., 3, 4. 5 or 6. Use of this lnlet 
on the through traffic side of the separator should be avoided in medians 
constructed with Curb Type D (Curb inlets Types 9 or 10 are recommended). 
Locate inlet outside of desi"gnated pedestrian travel way. 

2.. All reinforcing Grade 60 bars with 2. 11 min. cover unless otherwise shown. 
See Index No. 2.01 for equi"valent area of welded wire fabric. Cut or bend bars 
out of way of pi"pe when necessary. Bars to clear pipe by rJ". 

3. Recommended maximum pipe sizes are 2.4" longitudinal and 30 11 transverse. 
For larger pipe, inlets with Alt. B bottoms, Index No. 2.00 are recommended. 

4. For supplemental detal/s see Index No. 2.01. 

5. All di"mensi"ons are for both precast and cost-in-place inlets unless otherwise shown. 

6. Inlet to be paid for under the contract unit price for Inlets r Curb J ( Type BJ, Each. 
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CURB INLET 
TYPE 8 

#5 Bars 
AC/ Std. Hooks Required Each End Of 
Straight Bars And Right End Of Bent 
Bars. 180" Hooks, Canted 60" (+),On Odd 
Bars; 90" Hooks. Down. On Even Bars 
Numbered From Throat Side. 

203"~ 
2" 1\ =-i 

or- f/) -

,_I 
,_ 

\--, 
: ;._ 
I '!.io.. (!o 

"' .. .. .. ~-/;,!; .. 
' 'I -\::::::: 

~ - -I- "--I· _,_ - - ' -----.--- rY 
' "' 

~ c--I __ 9 ._6_" -1 ~ ~ 
REINFORCING STEEL DINHWI 

TOP SLAB OF INLET 

5' 

SECTION BB 

#4 Bars <il 12. 11 Ctrs. 

For Bottom Slab 
Rebar Embedment 
Optlons See Optlonal 
Construction Joints, 
Index No. 2.01. 

HORIZONTAL WALL REINFORCING 
SCHEDULE l TABLE I J 

WALL SCHEllUIE NIU. llAX. Sl'AaNS 
OEl'TH I ln 2/ft I BNIS WWF 

O' - 61 A/2 0.2IJ 12" 8" 
61 

- 10' A6 0.2IJ 6" 5" 
10' - 13' M 0.2IJ 4" 3" 
10' - 15' 85.5 0.2.4 s•" 5" 

Last 
Revision Sheet No. 
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= 

' 
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rr::rr:rr::rr:rr::rr:rr:: rr: rr::rr:rr::rn 

II II 
TOP VIEW 

36/• (Curb Box J 

1 

35-H/ I Frame J I 

35 /
11 

(Grate J 

' 

= 

_____L.Face Of Curb 

Direction Of 
Predominate Flow 

IBi
11 

6" 

111· 
Adjustable Curb Box 

:/," I 6" to 9" Curb Height J 

~u~~ 
l3r1 24·~;."') 13rr--

LONGITUDINAL SECTION 

FRAME AND GRATE 

TOP VIEW 

~ 12 Equal Spaces 21j" ~ 
:;rl?i 1111 11 11 1111 I!! 11 11 11 11=9 

See Detail AJ See Detail B 

SECTION 
GRATE DETAIL 

TRANS(ERSE SECTION 

Approximate Debris Free Capacity 
( 0.02 Pavement Cross Slope J 

,/ 
y 

·~ 
dl ~e .JJ 

,, 
~. 5 . " -

0 
/()() 90 80 70 60 50 

Qlntoke/QToto/ (%) 

EFFICIENCY CUR'IE 

DETAIL A DETAIL B 

l 

~-=-
/ 11 

/ I Opening 

I Centered 

l'l 
I I 

\ I 24" \ \I 

~~~-
TOP VIEW 

Optional Key 
(In Lieu Of Dowels J I 

3' -6" Or 4' -0" 

(Bottom Or Rfser J 

SECTION AA 
(SEE NOTE 6 BEWW J 

#5 Bors Top 
#5 Bars Bottom 
12" Returns, Each (Min. J 

4x4-W4.0xW4.0 
Welded Wire Fabric, 
Bottom 

A 
_j 

#s Bar Top & 
Bottom, L = 18" 

TOP SLABS 

GENERAL NOTES 

#4 Bars Continuous 
Or 12" Returns (Same 
Below J 

TOP VIEW 

Optional Key 
(In Lieu Of Dowels J 

3'- 6" 

(Bottom Or Riser J 

SECTION BB 
I SEE NOTE 6 BELOW J 

#4 Bars, 6 11 cc, Top & Bottom 

#4 Barr 12" Legs J 

I. This !nlet ls pr!mar!ly Intended for locot!ons w!th l!ght to moderate flows where r!ght of way does not permit the use of throated Curb Inlets 
Types I through 6. The typlcol oppllcotlon ls on curb returns to city streets. The Inlet grate ls suitable for pedestrian and bicycle traffic. 

2.. This lnlet to be located outside of curb romp area in vertlcol faced curbs such as Curb and Gutter Type F. Grate shall be orlented wlth 
vanes directed toward predom!nate flow. 

3. For structure bottoms see Index No. 2.00. For supplemental deto!ls see Index No. 2.01. 

4. All steel In slob tops shall hove 1~ 11 
minimum cover unless otherwise shown. Tops shall be either cast-In-place or precost 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 wall 
or ri"ser wall. 

6. When used on a structure with dimensions larger than those detolled above and risers ore not applied, the top slab shall be constructed using 
Index No. 2.00 with the slob opening adjusted to 2.4" x 36". The "Special Top Slab" on Index No. 2.00 Is not permitted. 

7. Frame may be adjusted with one to six courses of brick. 

8. Cost Tron frame grate and hood to be U.S. Foundry 5130-6016, Neenah Foundry R-3061-L, or approved equal. 
Inlet and grate detall shown ls Neenah R-3051-L. Vaned grates with approximately equal openings wlll be permitted 
that satisfy AASHTO HS-20 loading. Inlet and grate shall be Closs 30 costings in accordance with ASTM A48 Grates 
shall be reversible, right or left. 
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. 

TOP VIEW 

s::Jl r---1
11 

Seat 2.0/H 

22" 
I 

36" 

LONGITUDINAL SECTION 

-
7" 

_____L. Face Of Curb 

Direction Of 
Predominate Flow 

FRAME ANO GRATE 

~1 

u[L[[[L[[[L[[OJL ~ 
[[[[[[[[[[[[[] ~ 
[[[[[[[[[[[[[] ~ " 
[[[[[[[[[[[[[] ~ ... 

h [[ rr::: [[ rr::: [[ rr::: []I ~ 
;H Bottom Lug ( 4 Corners J ~! 

PLAN 

~ I 7 Equal Spaces ~ 2f I ~ 
~rt! & & $ 4 & &A 

See Detall A~ See Detail B__/ 

SECTION 

GRATE DETAIL 

17" 6" 

TRANSVERSE SECTION 

Approximate Debris Free Capacity 
tri r 0.02 Pavement Cross Slope J 
~ 3.0+---~-~~-~ 

~0'~~·~·~~~~~::::~~ 
/()() 90 80 70 60 50 

Qlntake/fl.rotal ( % J 

EFFICIENCY CIJINE 

DETAIL A DETAIL B 

#5 Bors, With Hooks, 4 11 cc, 
Bottom, 4 Sides 

I • • 

#5 Bar, Each Corner #4 Bors 
-----,,-< Top & Botto 

TOP VIEW 

Frame Position 

Frame Posltion 
Closed Stirrups 8 11 cc 

#4 Bors Continuous 
Or 12 11 Return Laps 

.j 

7" 

TOP VIEW 

F"" 

/ n " 
D • • 

o tlonol Ke ________,, 
h=±====';::::::::orl 

Optional Key ~ y 
I I (In Lieu Of Dowels J I I 6 11 Concrete 

U--~3_'-~6_"~0~r~4~'-_0_"~--~'"i ~ 8
11 

Brick 
(Bottom Or Riser J ~ 

f In Lieu Of Dowels J 

3'-611 

(Bottom Or Rfser) 

SECTION AA SECTION BB 
(SEE NOTE 6 BELOW J (SEE NOTE 6 BELOW J 

TOP SLABS 

GENERAL NOTES 

I. This inlet is primorUy intended for locations with light flows where rlght of way does not permit the use of 
throated Curb Inlets Types I through 6. The typical applfcation Is on curb returns to city streets. The Inlet 
grate ls suitable for pedestrian and bicycle traffic. 

2. Thls inlet to be located outslde of curb romp area ln 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 slab tops shall have I~" minimum cover unless otherwise shown. Tops shall be either cost-In-place 
or precast concrete. 

5. For Alternate B oppl!catlons, top slab openfngs 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 detaU above and risers ore not applied, the 

' 
I 

top slab shall be constructed using Index No. 200 with the slob openfng adjusted to 24"x36". The "Special Top Slob" 
on Index No. 200 ls not permitted. 

7. Frame may be adjusted wi"th one to six coursed of brick. 

8. Cost 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. Inlet and grate shall be Class 30 castings in accordance with ASTU A48. Grates 
shall be reversible, 

@ -
-
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4'-0 11 Without Sidewalk. ( Typ.) 

61-6 11 Where Sidewalk Abuts Back Of Curb ( Typ. ) 

5' -0 11 Sidewalk. 

*D 

5" 

#4 Bars D 6HCC 

# 5 Bors o 6" Continuous 
Around Structure (See Section BB) 

Theo. Gutter 
Depression 

~ Elev. 

Construction 
Joint Permitted ~ 

6" 

SECT10ll DD 

Varies From 3' ---1 11 To 6' -0" 
For Single Borre/ Flume 
See Multiple Barrel Flumes 
For Span Variation 

# 
1 5 Bars 11 6"CC 

Laps 15 11 Min. 

" " \ " " " 

-
"j 0 " " 

I:. 

I 

E 
-12 ~ -~ 

" ~ "' " '-' 

"" SECTIOli Bl 

• 

' 

Ufil. Strip 
& Curb 

6' 

11-0 11 Max 

l'-6H 

CUrb And Gutter Type F 
SECTIOll EE 

51" 
.J '(,, 

' ,_ 

# 4 Bars o 6" 
Typical All Around 

8 6:f' 

L I #5 Bars 
Tva. / 

' 6'• 11 • ' 
~ 

'I . 

v--

\ 6" 
\~ 

Brok.en Line 8 Denotes Inside Layer t 
Of Reinforcing 

#4 Bars, Top and 

GENERAL NOTES 

I. The finished grade and slope of the inlet top 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. 

With 2 11 Top Radius /, • ' ~ 
~ 

Bottom ( Typ. ! 
3. All steel shall have If" minimum cover unless otherwise shown. Inlets 

can be either cast-in-place or precast concrete. Chamfer all exposed 
edges ~". rE C 

-

LE 

,, 
~J ~ ,, . 

' ' 

I ~ 

I 

Q;----t .. __ ~4 Bors~ 
5·-0· I 

6'-0H 

Limits Of Inlet Construction 

· 1 

-------
3 1 -0 11 3'-0 11 

Gutter Transition 

SECIKJN CC 
Slllf1l..E BNrREL FUJllE 

SINGLE BARREL FLUME DEPICTED 

FWIJE W/SIDEWALX 
INLET < CLDSED FWME J TYPE I 

@ -
-

,.._.D io1 

lo 
I 

I ,_ 

r-----# 4 Bars 

'--0 

To Be Paid For 
As Curb & Gutter 

3'-0" 
Gutter Transition 

c 

-
4. All reinforcement is ASTM A615/A615M Grade 60 steel, either smooth or 

deformed. Equivalent area grade 40 steel or 65 k.si welded wire fabric 
may be substituted. 

5. Precasting of this inlet will be permitted. Precast 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. 

6. Inlets to be paid for under the contract unit price for Inlets 
r Closed Flume! EA. 

DESIGN NOTES 
I. These inlets are designed for use with Type F curb and gutter only. 

Locate inlet outside of curb ramp area. 
The Single Barrel Flume is intended for locations with light to 
moderate flows. Multiple Barrel Flumes must be selected to meet 
design heavy flows. 

2. Designer must specify Flume Type, 110 11 dimension, number of barrels 
and handrail requirements in plans. 

3. Designer must specify where energy dissipating bricks are required. 

FWME W/O SIDEWALX 
INLET ( CLDSED FWME J TYPE II 
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" "' " ~ 

~" . ~" ': ,~=~;\ '..----l,----12_·-_o_"_~1--·11- - ---~i ~-. _, ,_ .,. 
~------ Sod !Some\\ 

1
/j • ' -==--J 

l'-6" cl= ~" ~"' 
-i :1~~~1 I 

:J 
---

Varies 
10 11 2'-0 11 (Min J 

*Bricks To Dissipate Energy 
When Called For In Plans. 
Bricks To Be Included In 
The Cost Of The Inlet. 

As Right! \ / _ _----t-Sod For Flumes Without SldfNlalk 

t I 
1

:::t~; r---~;r-u 
\__Swale or 

Ditch Bottom-,. 
I 3'-o"-1 / 
----slab~ 

, __ ----~ 

SINGLE BARREL FLUME DEPICTED 

6 1-011 

PLAN 
J'-0" 

Varies 6 1-0 11 

I 

I 

I 

I 

I 

#4 Steel Tie Bar\ I 

I 
_L__ I 

I ("#4 Steel Tie Bar 

I 

1-LL I 
SINGLE BARREL FLUME DEPICTED 

ENIJllALL 

Varies 
I 

2 1-0 11 Varies ! 
c & G I 

If_ Swale or Ditch 

E.P~ !<;1 ! ~ti 

Existing Ground ~ j '-1 
~-1.-IF~::::::::~;J;~~==.===~~:r-~-

t---~1~----+~-~ _,_f __ ,_! -~~ 4" Thick Concrete Slab 

I 
f f S~ 6 11 X 6 11 W2.5 X W2.5 Min. Welded Wire Fabric In 

The Middle Of A 4 11 Thick Slab To Be Included 
In The Cost Of The Inlet. 

SINGLE BARREL FLUME DEPICTED 

SECTION BB 

SWPES, DITCH APRON AND ENONAUS 
/ See Plans For Handrall Requirements 

Closed Flume Inlet~ 

\ 

I ~ [ ~odded~lope - 6, _'l--.L...l __ ......11--1,,. i---
-L..-------'L-- - - - - - J 

I 4' O" I Varies I 4' O" I 
611 Thick Slderwalk TofJWa!f 6" Thick Sidewalk Toewall 

SINGLE BARREL FLUME DEPICTED 

ELEVATION 

HANDRAIL FOR FWME IN SIDEWALK 

1 

Varies 

1 

Varies J'-0" 

'I (Min./ I 
Ditch Pavement To Be Adjusted When Inlet Present 

SECTION AA 

@
1--------------=2~0~06::..:..F=D~O~T~D~e~s~ig~n~S~ta=n~d~a~rd~S:__ __________ _J ~~. 
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c 
! 
I 

#s Bars r Typ. J -~6~·,,~~~~~~~~~~~~~~~~~~~ Broken Lines 
Denotes Inside Layer 
Of Reinforcing •1 

'I 

' rt , 

TOP VIEW 
To Be Paid For, 

1 

Limlts Of Inlet Constructlon 

1

. To Be Paid For 
As Curb & Gutter 'i.. As Curb & Gutter 

12'-0" 

' \ 

#s Bars ( Typ. J 
6• 11 

" Broken Lines \ 

Denotes lnslde Layer 
~ 

#4 Bars.Top and 
Of Relnforcing ,, Bottom r Typ. J 

'I \ 

c ' c 
! ~ , ' ~ "'I 
I - I ~ 

Intermediate Wall~ 

41-6 11 

5'-011 

I ~ ~ 
" • ~__§"___ I ~ Intermediate Wall " # 
>e-----1 - ~ I r---""4 Bars 

# 4'-6" 4 Bars,__ ________ __. 
5'-0" 5 1-011 I 

TOP VIEW 

To Be Paid For, I ' Limits Of Inlet Construction , I ' To Be Paid For 
As Curb & Gutter re._ As Curb & Gutter 

-=--t----l ~-f _____ f ______ £__ L----'j""-

F.L. Of Gutter~ ~ 

ti I \ ~ ut __ 1 _____ 1j______ _ ___ J_t ______ [ __ "ll ~ I 

Gutter Transition I 

1 

I 

I 

SECTION CC 

5 1-0 11 

oa.JBl£ BARREL FWME 

' 

3'-0" 3'-0 11 

I Gutter Transition Gutter Tronsltlon I 

' ' \ \1 . . 6 ·11 ~·4--+-·-+---+---+--+~''+"'4---+---+--+--+->-+-+-+-'''+"'4---+---+--+--+-f--+-+-+-''+"4---+--+--+--+--...... 

5'-0" 

.. 
' ' #4 Bars, Top and . " Bottom < Typ. J 

1 

#5 Bars ( Typ. J ' ' ' ' 

Broken Lines _11i''~~~~~~~;·;·~~~~~~~~~;·;·~~~~~~~~~;;~~~~~~§~~~ Denotes lnslde Layer • : • : 
Of Relnforclng 

c 

' I -
,, , 

h 

~ 
' \ "'l 

lo 
I 

I 
'-

I 
I 

I 5'-0" 5'-0" 3 1-0 11 

I I I Gutter Transltlon 

SECTION CC 

TR/Pl£ BARREL FWME 

7 ' ' """ """' r,. 
#4 Bar(Typ.J -

1~ 

' 
c 7 ....--- .... 

' ' 

~ INTER WAU REINFORCING 

Intermediate Wall~ 
4'-6" 

lntermedlate Wol~ 

~___.. 

I ~ Intermediate Wall ~ ....__ # 

f4-- I --- 4 Bars 
NOTE: See Single Barrel Flume For Base Dimensions. 

5'-0" 5'-011 

TOP VIEW 

5'-0" 

4'-6" 
~----5-·--o~,--~~ 

To Be Paid For 

1

. Limits Of Inlet Construction , 

1

. To Be Pald For 
As Curb & Gutter ~ As Curb & Gutter 

F~. Of Gutter~ ) I 

.,! I ~ IJt __ f _____ f j_ __________ [ll ___________ Lf ______ f __ "ll ~ I 
3'-0" 5'-0" 

Gutter Transition I I 

5 1-0 11 

I 

SECTION CC 

5'-0" 

WADRUPl£ BARREL FWME 

5'-0" 3'-0" 

I I Gutter Transition 
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" :!: 
i!l 

·~ 
:!< 

" fr 
"' 
~ 

r;, i Inlet 

ymmetrica/ About f For Inlet Types 2 & 4 
And For Double Throat Side Of Inlet Type 5. See 

' TobJ/ar Description Of Inlets, General Nate I. I 
' 
I 

Omit Back Woll Under Barrier 
r--B For Inlets Types 3, 4 & s--..... • Barrier Woll -------_ 

I \ • . I ~-~~-~-~ 
I ' I 

I /T' 'I -r--~~ 
~ 

/ I _[__ ~ 
~ 

A I I '. A 

L I I "_j 
I I 

I . I 
L-

Cast-In-Place I 8" I 4'-0" 
4'-0" 

3'-0" 

Cast-Jn-Place 

?recast 

Cast-Jn-Place 6" 
?recast 4" 

'l:I~ ..... 
11:1·-.. 0 

;;:: :3 ~ 
~lib!Ki"l 
~:goa 
-..c::~"(ij 
-~ ..... ~~ 
~ ~~.§ 

Ir ....: lib..£ c::::i 
~~lib • 
Qliblib.S: 

II 
{,) CXl V)::;; 

PLAN (INLETS TYPES I THRIJ 5 J 

J 

SECTION CC 

5'-4 11 

5'-0" 

6" 3'-4" 6" 6" 
6" 3'-4" 6" 4" 

i 
~ VHaunch Shape "11 

Opt;onal t ~ • Sii I U 

_J <31 • L -tr'> _'"IL_ I //1~~, ~ 
\ Min. 

1111 Cl I-Extra #4 Bari 9 \--- Each Side And I 
• \ Above Pipe ) 

3 11 Cl. <:; I \ Opening ; I 
l-,, ' / ~ / 

Horlz. Wall Relnf. 
r See Table I J 

12" Ctrs. 

4'-0" B" I Cost-In-Place 

Symmetri"cal 
About { 

INSET A 

I' Std. 

Throat Varies 
( SN±iN) 

Grate Slope 
1:6 For Shoulder Slope< 0.07 
1:5 For Shoulder Slope2:.0.07 

GRATE Sl.DPE & DROP HEIGHT 
Grate Drop Height 

Shoulder Slope 
Slope Rate CIPL Precast Remarks 

0.03 1<6 I~" lg" Std. Ued. 
Cone. Shldr. 

0.05 1<6 1-,b/J '" 
Std. Ued. 

• Flex. Shldr. 

0.06 1<6 Ii" '" ' 
o.ar h5 1g11 Ji" 

0.08 h5 

''" 
lj" 

0.09 fr5 I'" 
5,, 

"' 
0.10 h5 '" lb• e<maxJ ' 16 

wall rransitip.n r Barrier wall J 
concrete aarrtl~~t UnTt Price o 

The con 
paid Under 

(To Be 

I. 

PICTORIAL VIEW <TYPE I SHOWN J 

GENERAL NOTES 

Inlet Descrlpflons: 
Type I Single throat, one side of barrier wall. 
Type 2 Double throats, one slde of barrier wall. 
Type 3 Two slngfe throats, opposite sides of 

barrier wall. 
Type 4 Two double throats, opposite sides of 

barrier wall. 
Type 5 Double throats. one side of barrler wall, 

and single throat other side of barrier 
wofl. 

2.. For grate details see Index No. 22.0. The parallel 
bar grate shall be used unless the reticuline 
grate Is called for In the plans. The retlcullne 
grate shall be specified where bicycle traffic 
is anti"cipoted. Not suitable for pedestrian traffic. 2i H 5u 2' -J" CIPL Collar 

i.=-r-~~-cl'~-1~1"~~--f~p~,-e-ca-s~t~C~o~l/a-r~-
3. For standard concrete barrier wall dimensions, 

and for dimensions of concrete barrier wall 
incorporating li"ght standards within the wall, 
see Index No. 410. 

12." Ctrs. 

8" 2'-0 11 8 11 Cast-In-Place 
6" 2.'-0" 6" ?recast 

Bond Breaker 

Horiz. Wall Reinf. 
(See Table I J 

2. Extra #4 
Bars <il 9" Ctrs. 

#4 Bars r;i 9u Ctrs. (au Slab) 
Or 4-j" Ctrs. (?recast 6 11 Slab) 

I B" I 

#4 Bars <il 6" Ctrs. (8" Slab) 
Or 3-J." Ctrs. ( Precast 6" Slab J 

4'-10" Std. I au I Cast-In-Place 
4'-IOu Std. 6u Precast 

4. Reinforcing steel shall have 2.u minimum cover. 
Hon"zontal wall reinforcing must be positi"oned 3u 
from the Inside face unless otherwise shown. 

5. All reinforcing Grade 60 #4 bars. See Index No. 2.01 
for equivalent area of welded wire fabric for i"nlet. 
Longitudinal steel bars extend over full length of 
concrete barrier wall transition. Tie bars <il J2 11 ctrs. 
Reinforcing to be paid for under the contract unit price 
for Concrete Barrier Wall. LF. 

6. For supplemental details see Index No. 2.0J. 

7. All dimensions are for both precast and cast-In-place 
inlets unless otherwise noted. 

8. Inlets to be pold for under the contract unit price 
for Inlets (Median Barrier Type_ J, EA. 
Barrier wall to be paid for under the contract 
unit price for Concrete Barrler Wall, lF. 

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE I J 

WAl.L st:HEDUIE ,=, MAX. SPACING 
DEl'TH BARS 'tlflF 

O' - 3' Al2 0.2{) 1211 8" 

3' - 6' A6 0.2{) 6" 5" 

61 
- 9' 85.5 0.24 5" 4'-0" 6 11 ?recast 

SECTION (INLETS TYPES I & 2. J 
SECTION (INLETS TYPES :S, 4 & 5 J 

( NON-SYIJIJETRICAL SECTION SHOWN J 9' - 15' 

5-j" 

C6.5 0.31 6J/J 6" 
(Pipe Opening Shown J (Pipe Opening Not Shown J 

SECTION AA SECTION 88 

@ -
-
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4" 6 11 

1

H

1
3 Spaces~ 12" 6 11 4" 

I 

PICTORIAL VIEW OF /Nl£T COLLAR l TYPES I & 2 I 

K r= ---;-1 K 

L I I _j 
PICTORIAL VIEW OF /Nl£T COLLAR l TYPES 3, 4, & 5 I 
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~1 
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I 15" 

5 5{)0Ces Gil 12. 11 

7 Spaces Ci 9" 

J H__J J 

L _j 
TOP VIEW OF /Nl£T COLLAR WITHOOT GRATE 

5'-10 11 

SECTION HH 

-;; 
~ 

S'-0" 

3 Spaces Ci 12" 

"' ~ 

I 

5'-0" 

3 Spaces Ci 12" 

I I 
I 

~j 
e 
"' +------- ----+ 

It" Cl. 

~ -·, 
+-"--------- ----+ 

f 
- i ------ --• Jj" Cl • • 2" CJ. 

~ 
~ -

- ~ -I 

9::: 
------ -- ~ ' 2" Cl. - -
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' \ 0 
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,'J, 
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VIEW KK VIEW JJ 

PRECAST COLLAR REINFORCING DETAILS l TYPES 3, 4 Ir 5 J 
l CIPL COLLAR REINFORCING DETAILS SIMILAR J 
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4 11 6 11 

1

E
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3 Spaces• 12" 
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<3 µ"..£'· ---1 3" Cl. .. E__J 
TOP VIEW OF INLET COLLAR WITHOOT GRATE SECTION EE 

3 Spaces Ci 12" 

ti" Cl. 
It" Cl. 

~ 
SECTION DD VIEW FF 

PRECAST COLLAR REINFORCING DETAILS l TYPES I Ir 2. J 
l C/PL COLLAR REINFORCING DETAILS SIMILAR J 
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Concrete Barrier Wall=:-. Concrete Barrier Wall 

3' 3' 

4S" 

Shoulder Pav't 
Shoulder Pav't 

Edge Of Pavement Edge Of Pavement 

LOW SIDE SUPERELEVAT/ON HIGH SIDE TRANSITION 
PAVEMENT WARP FOR SHOULDERS IN SVPERELEVATION 

Joint And Bond Breaker: 
Cast In Place Inlets: 

One layer of 55/b. felt roofing bond 
breaker between inlet and barrier, 
Tncludfng footings. 

Precost Inlets: 
Joint width I" maximum. Seal wi"th * 
backer rod and Department approved f 
pavement jofnt sealant. 

see section BB For otheru""'" - CT 
Sand FU/ r 1 

BARRIER WALL/ RETAINING WALL SINGLE FACE ROADWAY BARRIER 

INLET SECTION AT WALLS 

3'-3" 3'-3" 
Or 3'-8" Or 3'-8" 

31-6 11 or 

3'-8" Unless 
61-0 11 

Unless Otherwise 
Shown On Plans 

Otherwise 
Shown On 

Plans 

Note: Alt. B Structure Bottom Only. See Index No. 200. 

INLET WITH STRUCTURE BOTTOll 

f.f' Clear 

Horiz. Wall Reinf. 
(See Table I J 

# 4 Bars Ciil 12" Ctrs. 

5'-0" 

4'-4" 

2"Clear ~ ~L 

-tr,-l~~r-~ 
\ Min. 

1111 Cl I-Extra #4 Bari 
~ I-- Each Side And I 

i;:i \ Above Pipe ; 3" Cl. 
~ I \ Opening ; I 
<..> ' / 

"' ' / 

~"'j~~~-

3 1-8 11 

( Plpe Opening Shown J 

1

4
"1 

~ 

.i JI 
JI I 
JI 

JI 
II 

JI 

II r 
I 

B" I 

SECTION AA ( WITHOJT GRATE J 

s--, 
t.J 

4 11 4" 
4" 4" ""' 

,_ ,_ ,_ 
':' .. A A 

L _j 

"'I 
I S'-0" 

s--1 
TOP VIEW ( WITHOOT GRATE J 

@ -
-

6" 

::: .. _,, 
~'.§ 
">• - _., 

.~8 ~ 
:::;; c.:i·-
• c e 
~~<E ~ .... g.s 
~V)~ 1':i 

';;::: Cb .._ 

g~G:'. • • ·c 
~ 

"'t:l.!2 .._ ~ 
Cb"- c ~ 
;!::~~ "' !:: Cb~..) ~ ~~cl§ .,_.i::::e::·;;; 
.s .... "'<::ii 
~ :i;~.§ 
....:: 0.S::~ 
~~Cb • 
CCbCb·S 
(,) CXl V):;;; 

ll 
II 
ll 
II 
ll 
II ., 

I 
5

"1 

4'-3" 

3'-9" 

See Inset B 

Horlz. Wall Relnf. 
r See Table I J 

3" Cleor 

#4 Bars Ciil ~ 
10" Ctrs. il 

"' 
3'-3" 

r Pipe Opening Not Shown J 

SECTION 88 

GENERAL NOTES 

I 
I 

~ II 
~I 

II 

I 5
" I 

lr-1 r 
I I 
J I 

;) 
I Grate Elevation 

Refers To This polnt 

# 4 Bors Cit 12" Ctrs. 

I. This Inlet ls primarily Intended for use adjacent to concrete barrier walls on paved shoulders. Use of 
the Inlet adjacent to other wall types shall be approved by the Drainage Engineer. The Inlet ls suitable 
for bicycle and occasional pedestrian traffic, Wt should not be placed in a designated pedestrian travel way. 
If is not intended for use in curb and gutter or other oreas where throated inlets are required, nor oreas 
subject to high debris. 

2. Inlets located in embankments constructed with earth anchored retaining wall shall be designed with 
minimum depths to reduce adverse impact on the anchorage system. Runs of pipe parallel to and near 
anchored wall shall be avoided wherever practical. Special coordination must be exercised during the 
design and construction of storm water systems within anchored wall systems. 

3. Inlet bottoms and/or tops may be either precost or cast-ln-place. Whether cast as a single unit or as 
multlple segments, and whether precast or cost-in-place, the upper 2'-3" of the lnlet shall be 
reinforced in accordance with sectlons CC, DD and EE. 

4. Exposed outsfde edges shall be chamfered ~". 

5. When Alternate G grate ls specified In the plans, the grate ls to be hot dipped galvanized after 
fabrication. Field lnstallatlon of the flller bar called for In Inset B wlll not be permitted. thereby 
requiring tolerance adjustment during fabrication and/or casting, or, matching grate to 
structure prior to galvanizing. 

6. All reinforcing Grode 60 bars. See Index No. 201 for equivalent area of welded wire fabric. 

7. All dlmenslons are for both precost and cost-in-place lnlets unless otherwlse noted. 

8. For supplemental detaUs see Index Nos. 200 and 201. 

9. Inlets to be paid for under the contract unft for Inlets ( Barrfer Wall J. Each. 

HORIZONTAL WALL REINFORCING 
SCHEOULE (TABLE I J 

WALL SCHEDIJIE NIEA llAJ(, Sl'AQNS 
DEPTH lln'ntl BARS 'll'llF 
O' - S' Al2 0.20 12" B" 
S' - ID' A6 0.20 6" S" 

10' - IS' A4 0.20 4" 3" 

10' - IS' 85.5 0.24 s!" S" 
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-

I 

12r I 
12/

11 

I 

12iH 

I 

12/
11 

1~ ifrHClear 

/See Inset A 
-

,_~ 

----

Ii_ a clear -=n ,- ~ /fr He/ear . 
"' 

l 

, __ 
! ! t, 

13" Clear 3
1
u Clear I 

,_~ 

- ;--1 -, - t, 

I I '--.--... ,_c 

SECTION CC 

4'-3" 

=~ 
... ; 
'<.! j 

0 

6" fr u 0 Anchor Bolt Or 6" 
!<"-> f• 0 Drilled Hole For 

~ 

Grouted Stud r See 
Plate Detail J 

--- "" 
'it! 

" Le E__J 

0 

I 
12." Long 
#4 Bors 
Iii /1 11 ±. 

'------

t, 
~ "" '------

t, 
,------ " ) ,,_ 

'------'-----

~I 3" Clear 

SECTION DD 

4'-3" 

See Inset B 

1---10 
I I 

)/ 
I I 

~rn=Fm~~~~l-1 
l'='='='=khh!~~IJJJill~ --i-- 2" Piich 

Eyebo/f & Chain 
(See Index No. 2.01 J 

TRANSVERSE SECTION 
WffH GRATE It PlA TE 

~Hand Placed 
f:::J Asphalffo Concrete 

For Proprietary 
Walls W ifh Battered 
Toe (Bond Breaker 
Not Required J 

TOP VIEW OF 1Nl£T 
WITHWT GRA. TE 

TOP VIEW OF 
METAL PLATE 

!Of 

3" 

For Std. Grates t 3 _12 
( 4 Welds T & B Min. J ~ 

For Alf. G Grof: I 
(Seal Weld Prlor :f 
To Golvanfzfng J j..::_ 

="1~ 
~T I~ 

r ~#0 Hole For_ I · 11 
I" l0 Stud x 4u fra0 Anchor Bolt~ 

r 2 Required J ( 2 Required J 

OPTION FOR 
GROOT STUD 

OPTION FOR 
ANCHOR BOLT 

TRANSVERSE SECTIONS 
THRIJ BAC/CWALL PLATE 

~ 

"' Seo! II 

. 
<o 

~. 
<o 

t, 

--~----

t, 
~ 

,,_ 
=i ~--

3" Clea ~ 

NOTES: 
I. All bars #4. INSET A 

2.. Anchor bolts shall be either ASTM A3U1 hex head bolts cast-In-place, 
or ASTM A36 or F/554 (Grade 36 J galvanized fully threaded rod, adhesi"ve bonded 
anchors installed in accordance with Speclflcotion Sectlon 416. Bolts or rods shall 
be 6" long ( 4" min. embedment J wlth one heavy hex head nut r ASTU 194 or A563 J 
and one flat washer< ASTM F436 J each. All anchor bolts, nuts and washers shall be 
hot-dip galvanized. 

5'-QH 

f2iH 12/a 12j" f2i
0 

3" Clear 3" Clear 

SECTION EE 

5'-011 

3'-8" 

BACK VIEW 
WITHOOT BACK PLATE 

I 

:~ 

51" 
I I 

4 11
' 4 11

' 

- -
L 5x3xi 

II Ill 
~ , II Ill 

li.uClear " Ill 

,_,.. 
~ 

':'1 '-.. It ::::I-""' 
q 

~ 

l 6 ~ 
_j 

- -

Main Bars S"x ;f" 
Cross Bors: Either i"m Electroforged Or~" m Welded 

TOP VIEW 

' r 
SECTION 66 

I" 

12-1 
--,_ i;:r-

U-S/ot___x.J ~ 
WELDED El£CTROFORGED 

CROSS BAR OPTIONS 

STEEL GRATE 

--i....:r_-lc c I • , 
Non-Chom~er~d ~ /i • 

Field tnstal/atlon r See GeneralJJofe J: 
When clearance <cJ exceeds H a one-piece 
round bar shall be added to the end of the 
cross bars and end band angles to reduce 
the clearance (0) to aH or less. After welding 
bar in place, clean bar and damaged grate 
coating and coat with a coal far pitch varnish. 

INSET B 

PICTORIAL VIEW OF 1Nl£T COLLAR 

@ -
-
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Inlet rs 
I Symmetr!col About [ For Double Throat Inlets 

I i Borr/er Wall ----._ 

I I -----"-----
I 11--------,--,-----1-__ 
r-x~1 I ---

Bond Breaker ! 
I I All Contact Surfaces _____,. 

Between Woll & Inlet 
I I A " A 

L I I "_j 
I I 

Expansion Joint ( Typ. >--------.. 

• 
L-- ,,___/ ~co.,.s,.t~-l~n~-P.,..1oc.,e"-+l--'B~"+l-----B-~4_'-~0_" ______ t-B~"-I Edge Of Pavement 

Precost 5 11 4' -0" 6 11 

LH LJ 
PLAN 

3'-0" 

L 

~ 

paid For 

D·3~ 
I 01' I 

1-"Y 
U-BAR 

PICTORIAL VIEW 

Vories 

I 3'- if to 3'-4f I I 

D•3"YJ1_. 
BAR V3 j 

BENDING DIAGRAM 
INSET A 

GENERAL NOTES 

I. This Inlet to be used In conjunction with Barrier Wall, 
Concrete (Rigid J (Curb & Gutter J, Index No. 410. 

2. All refnforclng Grode 60 bars. See Index No. 201 for 
equivalent area of welded wire fabric for Inlet. Reinforcing 
shall have 2 11 min. cover unless otherwise shown. Bors to be 
cut or bent to provide rJ" clearance around pipe opening. 
Cost of odd/tlonol re!nforc!ng In barrier wolf to be Included In 
cost for concrete barrier wall. 

3. Barrier wall shall be Closs H concrete, finished in accordance 
with Index No. 410. 

4. A flat 18 11 x 2.J. 11 drainage slot shall be constructed at the 
inlet centerline when the lnlet ls 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. 

5. For supplemental detolls see Index Nos. 201 and 410. 

6. Recommended maximum pipe sizes ore 18" longitudinal and 
30" transverse. For larger pipe, use Alt. B bottoms, 
Index No. 200. 

7. Grates con be fabricated with reticu/ine bars or with either 
fi"m electroforged or i"m welded cross bars and full depth 
bars as deto!led. 

8. When Alternate G grate is specified in plans, the grate is 
to be hot dipped galvanized after fabrication. 

9. For pay item purposes the height of the structure shall be 
computed using the theoretical gutter elevation, less the flow 
lfne elevation of the lowest pipe or to fop of sump floor. 

10. All dimensions ore for both precost and cost-in-place ( CIPLJ 
inlets unless otherwise noted. 

II. Inlets to be paid for under the contract unit price for 
Inlets (Barrier Woll J (Rigid J (Curb & Gutter J, Each. 

2ia l'-3" 2' -6 11 Cf PL Col/or 12. Borrler wall to be paid for under the contract unlt prlce 
for Barrier Woll, Concrete (Rigid-Curb & Gutter J LF. 

C/PL 
Precast 

C/PL 6" 6" 
Precast 4' 6 

#4 Bors 
~ 911 Ctrs. 

SECTION CC 

5'-4 11 

5'-0" 

3'-4 11 6" 
3'-4 11 6 

(Pipe Opening Shown J 

SECTION AA 

6" 
4 

2" Cl. CIPL 

lj" Cl. Precast 

~ 
:E ~ 
~

<:> '11 
::::: :; 
"• 3::.;:: 

~ 
Horiz. Woll Reinf. 
(See Tobie I J 

#4 Bors Cil 

12 11 Ctrs. 

B" I Cost-In-Place 
6" Precost 

~ 
7;H 

"' 

~ "' v, 
~ 

'1 

OJ 
i.,, Swk. 

.02 (Std. J 

lo 

~ ~ LJ 
"-

~ 
"- ,_,. 

~ I Bond 
'- Breaker 

' I-Extra #4 
Bar In Col/or 

CIPL 12" 
Precast l'-1" 

B" 
6" 

2' -4 11 Precast Col/or 

5" 

2'-5" B" 
2'-6 6" 

(Pipe Opening Not Shown J 

SECTION 88 

Bors L2 : 

Length 8' -4" 
11'-0" 

f Single Throat J 
(Double Throat J 

Bors V3 : See Bending Diagram 

2-Extro #4 
Bors <ll 9" Ctrs. 
In Collar 

~Dowels- I" x 18" I 4 Req'd. !. t:.t Lubricate As Per Specifications 
®- - Section 350 (Load Transfer 

Devices J v, 
Expansion Material 

Construction Joint 
Permitted 

® 12" 

T 

v, 

Bors L1 : Length ll'-/ 11
, Straight 

Bors L3 & t_,,: Length 1/1-1 11 

Field Bend For 4 11 Drop (Top Bors J 
3 11 Drop (Bottom Bors J 

Bors L5: Length 2 1-8 11 

Field Bend For Drop Some As L3 
Bars v1 : 18 11 Ctrs., Length Varies 

Bors V2 : 12" Ctrs., Field Bend 

Bors V3 : 12 11 ct rs. 
U-Bors: 12 11 Ctrs. 

'i_ L3~"'~""="~~i11r~~~~':.';~:=JL~5°2:==~._. 
T 

Note: For SECTION FF and oddltlonal detofls 
see Index No. 410, 'CONCRETE BARRIER 
WALL (RIGID) (CURB & GUTTER) ' 

SECTION HH 
Note: Replaces Section HH for double throat inlet. 

SECTION JJ 

SECTION FF & GG HORIZONTAL WALL REINFORCING 
SCHEDULE ( TABLE I J #4 Bors !1 12" Ctrs. 

WALL OEl'TH SCHEDIJIE ,~, llAJI. SPAC/NB 
C/l'L f'llECAST 8NIS WWF 

O' - 4' O' - 3' A/2 0.20 12' B' 

4' - 9' 3' - 6' A6 0.20 6" 5" 
Cost-fn-Ploce 9' - 15' 6 1 

- 10' 85.5 0.24 5j" 5" 
Precost 10' - 15' C6.5 0.37 6-J." 6" 

@ -
-
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4'-311 

I~. 
~, ~ 

::!/ 

I I I 
I 41t 1 41t I 

rtl --
L5x3xi,-

'-<.f K 

_j "' 
K t.. 

L 

Main Bars 5 11 x /" L__J ~ 
Cross Bars: Either i"rtJ E/ectroforged Or j"rtJ Welded 

PLAN 

SECTION KK 

fr" 
H 

U-51~ 
WEUJED ElECTllDFORBED 

CROSS BAR OPTIONS 

---- Install Grate Wlth 
Extended Crossbar 
To Front Of Inlet 

INSET 8 

4'-3" o--, 5 11 5" 

t "'+- I I I 

Lsx 3xi,-
-;; .... ~ 

l<:i ~ 
~ .\ 

I 
l 

'"'"' 
u ,,.___/ u " u ._"/ 

Refiou/ine Bars lntermedi"ate Bors '~__J . . ,. x 

Cold Driven Rivet 

Bar Stub ( 5" Ctrs. J 

. 
Beanng Bars 
S" x iu 

PLAN 

Bearfng Bar 

SECTION EE 

RETICUUNE 

• "' ' . ai ,§ 
"' il ~ !;:::: •• • a: 
"' 

~ 

2 

~ 
f' Bar 

Bar Stub 
(See Inset CJ BAR STUB 

----Install Grote With 
Bar Stub To Front 
Of Inlet 

INSET C 

CROSS BAR 
OPTIONAL STEEL GRATES 

~ 
;., 

5 1-0 11 

ff1 -, 
0 

-

~~ -
• ~ ~ 

~1 
-

J I ~ - I I 
I : ~ 

~I f , If I r 
17 "' boo I "' ~ I -, 

~ 

L ___,,. - -.-- - ..--- - --.- - _; 

3 S aces 
Cii 9"fF.S.J 

2 S es 

l., 
~ 

~ 

~ .., 
[" 
N 

-, 
N 

11--1 
3 Spaces (j 12" 

TOP VIEW OF INLET COUAR WffHOOT GRATE SECTION 1111 

VIEW 00 SECTION NN 

PRECAST COLLAR REINFORCING DETAILS 
(CAST-IN-PLACE COLLAR REINFORCING SIMILAR J 

2 11 Cl. 

PICTORIAL VIEW OF INLET COLLAR 

Last 

@
L----------~20~06~F:..!D~0:!._T~D~e:;s~ig!!.n~S:!!ta~n.!!:d~a!!rd~s-----------t R<Ms;on 

~ BARRIER WALL INLET O?I01 l~~ex No 

BARRIER WALL, CONCRETE <RIGID) <C & GJ 219 

Sheet No. 

2 of2 



..., 
1i . 
'1' 

"' 
l 
"-

9 .. 

4'-3" CIPL 
3'-11 11 Precost 

B' Al 

B 

L 
CIPL 6' 2' 2' 
Precast 6' O' 

1 
O' 

..., 
1i -"-

(a ir, 

(a ir, 

A__J 
PLAN 

C CAST-IN-Pl.ACE /NI.ET 
WITHOIT GRATE SHOWN, 

PRECAST /NI.ET 511111.AR} 

4'-3" CIPL 
4' -3 11 Precast 

2'- I~~ 2'- 1-J.M 

8 11 Slopfng Level 

:r.4~\ ~ B' 

2' CIPL I~ 

ll >---------< 

B 
B' 21 -1/ 11 

6

1r 
3'-3 11 _j CIPL 

?recast 

6' CIPL 

~ 3' Cl. 3' Cl. 1ri- Horlz. Woll Relnf. 
(See Tobie I J 

.., 

6 Preoost 

" 
#4 Bars <il 12 11 Ctrs. .. 

• 

B' r· 
~ 
11 

See Inset A 
For Preoast Inlet 
( Typ. J 

2" Clear 

0 • ·-~~ 
"'~ " . . -o 
:':;:~ 

~-. {: 
0... ..£ II] 

~ <u § 
·- <u "(ij 
~~~ 
c::~ .e; 

.oe e cs 
~::; e 
t; :g ! 
o•o 
8~~ 

~ 
"1 

-
"' ~ ;; 
fr 
" ~ 

"' lo 

#4 Bors Ci 12 11 Ctrs. ( 8 11 Slob) 
Or 8 11 Cfrs. ( Preoasf 6 11 Slob) 

#4 Bors Ci 12" Ctrs. ( 8 11 Slob) 
Or II" Ctrs. r Precost 6 11 Slob J 

-..., 1 ~~ 
~ts -"-(Pipe Opening Not Shown J 

B' 

6
'1r 

I~ 
J 

5'-4 11 CIPL 

41-10 11 ?recast 
CIPL CIPL 
Preoost ?recast 

41-0 11 

3'-10 11 

I <i I IT' 
-+--.c-~ -21±! j_ _ 

~
~1-,, ~ 

\ Uin. 

1,,, Cl I-Extra #4 Bari 
~ J.- Each Side And I 

.. I \ Above Pipe J 
3

11 

Cl. I \......._Opening // I (3 

'~----- 'Co..i 

<Pipe Opening Shown J 

6" 6 11 

31r 6" 

#4 Bors <il 
12" Ctrs 

8 11 CIPL 

Precast 

Horiz. Woll Reinf. 
(See Tobie I J 

#4 Bars <il 12 11 Ctrs . 

3 11 3" 

t~· 
Steel 
Gratlng 

11---i- 4"x4" -W4xW4 
WWF 
I-Extra #4 Bar 
Below Grafe Seat 

INSET A 
C PRECAST OPT/ON} 

SECTION BB SECTION AA 4' 3" Out To Out -

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE I J 

WAU. SCHEDUIE AREA llAX. SPAC/119 
DE1'TH lln 2ntl 8NIS WWF 
O' - 5' Al2 0.20 12" B" 
5r _ gr A6 0.20 6" 5" 

9' - 12' A4 0.2D 4" 3' 

9' - 15' 85.5 0.24 5j" 5' 

2' -0" 6 11 l'-0 11 

SECTION DD 

CCAST-IN-PLACE /NI.ET SHOWN,PRECAST /NI.ET Siii/i.AR} 

Theoretical Gutter Line l r f Inlet 

2'- ,,. ' 2·-1t 

L5x3xi 

Weld Uoln Bors To L 
(See Detail Below) 

DETAIL 

5' Gutter Transition I 5' -4" ( CIPL) / 4' -10" (?recast) 5' Gutter Transition 
To Be Paid For As Shoulder Gutter I To Be Paid For As Inlet To Be Paid For As Shoulder Gutter 

------

l'-5" 
' 

r-5" 
' 

l'-5" 

f--• Cross Bor-4 ""' 
" ~8 

"" "'" "' ,j} 
~~ "' "' ,,- ,_ ,_ 
"'~ "' 

Main Bors 5 11 x i H r Notched For Cross Bors J ~ 
Cross Bars if" x i"r iu Conffnuous Weld At Mafn Bar Notches) 
Main Bars And Cross Bars Flush On Top. 

4'-3 11 

" " ; " " " " 

F--, 

" " 

For Grate Detolls 
See Index No. 2JI 

Bar Stubs 
TOP VIEWS F--J 

a 
~ 

a 

o--, c--, 
Bock Of Inlet--.._ 

' f Bock Of Gutter 

5 11 Ctrs. All Stubs p.., 

~ 

9 I I 

"'· ,_ I I .,. 
I __ ___L_ r_ Inlet 

I "' lo l l 

If• Offset] 

I I ~ 
I I 

9 I I 
9 ""-liH 

"' L I "' 

9 ,_ 

lo 
~Theoretical 

9 Gutter Line 

"' 
utter tlip Of G 

. i 
i Thick bar 

DETAIL OF BAR STUB 

SECTION EE 

Bar Sfub__f I 
<See Detail J 

SECTION FF 
STEEL GRATE 

RECOllllENDED llAXllllJll PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

2' -11" or 3' -3 11 24 11 

4'-0" or 3'-10 11 30' 

Note: Recommended sizes ore for concrete plpe. 
Sfzes for other types of pfpe must be 
verified for flt In accordance with Index 
No. 201. For larger pipe see bottom 
detail below and Index No. 200. 

"' • 
~ 

CIPL 4'-0 11 Or 2'-11 11 

"' 
r-11 11 Or 4'-0 11 

?recast 3'-10" Or 3r-3u "' ~'-3" Or 3'-101 

~ 
I 

0 

"' • .i; 

6'-0" (Std. J ~ 3 1-6 11 (StdJ 
Unless Otherwlse "' Or 4'-0 11 

Shown In Plans " Unless Otherwise 
"' Shown On Plans 

NOTE: Alt. B Structure Bottom Only. See Index No. 200 
for structure bottom detolls and hole reinforcement. 

INLET WffH STRUCTURE BOTTOM 

GENERAL NOTES 

CIPL 
Preoost 

I. This inlet ls intended for use ln shoulder gutter on focUlties 
subject to heavy wheel loads. The parallel bar grate shall be 
used on llmlted occess foclllfles. On other focllltles the retlcullne 
grate shall be used. Locate inlet outside of designated pedestrian 
travel way. 

2. All reinforcing Grode 60 bars with 2 11 min. cover unless otherwise 
noted. See Index No. 201 for eqw"valent area of welded wire 
fabric. Bars to be rut or bent for rJ. 11 minlmum clearance 
around pipe. 

3. All exposed outside edges and corners shall be chamfered or tooled 
to ~" rodlus. 

4. When Alternate G grate is specified in plans, the grate is to be 
hot dlp galvanlzed after fabrlcotion. 

5. For supplementary detolls see Index Nos. 200 and 201. 

6. All dimensions are for both preoost and cast-ln-ploce inlets unless 
otherwise noted. 

7. Inlets to be paid for under the contract unit price for inlets 
(Gutter Type S ), EA. Cost of ooncrete apron at terminal lnlets 
to be Included In the cost of the Inlet. 

/ __J / / / / / /,. / /~Shou;der P:.men{-/ /')! / / / / / / / / / D @ 
2006 FOOT Design Standards Last 
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Shoulder Gutter 
Transition ~ 

7 

B kOfllt ac n e·-_ 

' I 
I 
I __ ____c_ I'_ Inlet 

-1-

I 
I 
I 
L 

' 
I 
I 
I 
+-
I 
I 
I 
I 

5'-0" 
Concrete Apron 

8" - ~ 

'---------'~ 

8" 

SECTION BB 
I ENINfl/ED J 

r" Inlet 

' 2'- If 

I ENINfl/ED J 

8" 

~ Shoulder Pavement LA Ls 

TOP VIEW 

Apron To Be Constructed At The Uosf Downstream Inlet In A Run Of Shoulder Gutter 

CONCRETE APRON AT TERMINAL INLETS 

@ -
-

Shoulder 
Pavement 

Grote Type Not Shown 

PICTORIAL VIEW 
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I 
I 
I 
I 
I 
I 
I 
\ 

/ 

/ 
/ 

\ 
\ 

' 

" 

" 

I 
' 

I 

-- -+ ---

I 
' 

I 

' / ' // ------
LA 

TOP VIEW 

/ 
/ 

v 

TOP SLAB OPENINGS 
DINIETER OIUllll SIZE 

MIN. I MAX. 

\ 
I 
I 
I 
I 
I 
I 

I 
I 

5'-011 To 8'-0 11 2'-11" x 4'-0"13'-311 x 3'-10 11 

2'-11" To 4'-0" 

--

Centered Inlet 

Structure Bottom 

Top Slab With 
Centered Opening 

Round Structure Bottom 

l 

~- -- --- -- ~~ 

~ 
---- --

~ 
/, ' ~ / -, 

/ / ' 
'I / ' • ' '\ / ~ 

'/ / I / ' j/ \ \' 
I 

I/ ' \ I I 

J I I "I :' ' 

/ )< 
I I I B I I 
I I 

---~-_j 
I I 

1: I 
I 
I Ii 

I I I I I 
I I I I I 

' 
I 

I 
Centered Opening- I 

I \ See Table For 1,. 
I \ '" Di"mensions I 

~.\ \ 11'. [/I 
I , 

\ I ' / I y /, 

~ 
• ~~ 

,/ 
/ 

~'-- / --- - _v :------_ 

TOP SLAB REINFORCING DIAGRAJI 

See Index No. 200 For Structure ,.------. 
Bottom Details and Hole Reinforcement. 

5'-011 Min. To 8'-0" Mox. 

(Unless Otherwise 
Shown In The Plans J 

#8 Bars Ii 5 11 Spacing 

SECTION BB 

SECTION AA 

ALT. A STRUCTURE BOTTOM FOR INLET TYPES 

@ -
-

#4 Bar Each 
( 2 1-0 11 Min. 

I 

' 

Corner 
Length J 

2 Way Reinforcement 
See Tables 

# 5 Hoop Bar 

/' 
/ 

Peripheral Reinforcement J 

I 

#8 Bors 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 60 I BAR J 

SCHEDIJl£ DR 65 KS/& 
7D KS/I WIRE FABRIC J 

In 2 /ff 

A D.2fJ 
B D.24 
c 0.31 
D 0.53 
E 0.73 
F /.06 
G 1.45 

TOP SLAB WITH 
CENTERED OPENING 

REINFORCING 
SLAB SLAB !2 WAYS! 

DEPTH THICKNESS SCHEDIJLE 

SIZE: 5'-0" 

~0.5'<30' 9f c 
30'-40' 9f D 

SIZE: 6'-0" 

0.5'< B' g~N B 

8' </81 9f c 
18'<30' g~N D 

30' <31' •f E 
31'-40' 9~« G 

SIZE: 8'-0" .. 0.5'<9' 11-JN c 
9'<15' 11t D 

15' <23' 11-jN E 

23'<33' 11.JN E 
33'-40' 11.,J/ G 
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t; 

~~ 
~9 
io;.. 

B 

L 
CIPL 6" 

Preoast 6" 

CIPL 4'-0" Or 2'-11" 2'-11" Or 4'-0" CIPL 

Precast 3'-10" Or 3'-3" ,,. 3'-3" Or 

• 3'-10" 

~ 
~ .,, 
" 
~ 
0 

"' • 
~ 

6'-0" ~ 3'-6" Or 4'-0" 

(Unless Otherwise "' (Unless 
Shown In Plans J "' Otherwise 

~ Shown In 
Plans J 

NOTE: Alf. B Structure Bottom Only. See Index No. 200 
for structure bottom details and hole reinforcement. 

r For Pipes 30" Dia. And Larger J 

INLET WITH STRUCTURE BOTTOM 

RECOMMENDED MAXIMUM PIPE SIZES 
Inlet IMlde Width Pipe Size 

2'-11" Or 3'-3" 24" 

4'-0 11 Or 3'-10 11 30 11 

Note: Recommended sizes are for concrete pipe. 
Sfzes for other types of pipe must be 
verlfled for flt In accordance with Index 
No. 201. For larger pipe see bottom 
detail above and Index No. 2.00. 

?recast 

f Inlet[ 

;,,, I 

Refer To Index No. 231 
For Weld Details And 
Sections 

4'-3" 0.0. 

3" i 
Bar ~"xtJ"xS" 
( 5 Requlred J _LI' Inlet 

--/',rc--/',C"f-/',~-/',r'<Jk-,/',~-/',r'll~/',~~Fll 

OPTIONAL BAR SPACING 

4'-3 11 0.0. 

Bari" x!J"x5" 
f 4 Required J 

~6~"-+-"5~·-+.~5~·~·+4~1.,· ii 
_'L.._I' Inlet 

Intermediate Bars 

Main Bars TWO REQUIRED PER 1Nl£T 

5" Steel Grate Mafn Bars 5" x 4" 
Intermediate Bars tJ." x ;f" Ref/cu/ine Bars lj" x i" 

Steel Grate : Manufactured By Borden, Florida Steel, U.S. Foundry 
lrvlng, Reliance, Greulich (Or Equal J. 

STEEL GRATE 

Inlet Elevation As Shown 
On Plans 

Steel Grote. See Detail 

2· c1. (;'l'T'l:m:~~*;;:;;;mmir.;l 
A I _, i 

• • ~ <l: 

to~ 

I----- --~ ~-

2" 2" 
~ CT 

2'-11" CIPL 
3' -3 11 ?recast 

_lo . i-------
.,____ 

to~ 

t; 

_J _, B 
~ ct A 

PLAN 

B 
_j 

6" CIPL 
6' Precast 

#4 Bars ra 
12" Ctrs. 

CIPL B" 
Precast 6 

Horiz. Wall Reinf. 
(See Table I J 

3" Clear 

2'-11 11 

3'-3 11 

(Pipe Opening Not Shown J 

.s 
11!! "' 
"' ~ ~ "-

9 
(!) 

11 

~ Q) ~ -". 0 ·~ ·- V) "iii 
~. ~ § 
~~.§ oE 

11 

Ill-~~ ~ 
~ ...J .s " ~~~ ~ 

JI 
.~~~ 
~. &j 

II 

1iil ~ 
§ Q) b 
(.) i:tl .s: 

., 
"' -0 

"ti ~ 
B" 

8 _, 

6' ct~ d:: 

#4 Bars ra 
12." Ctrs. 

Horlz. Wall Relnf. 

I Seil Table II I 

II _L ~ ~L_ 111 

Ir [~1-~r~ 
\ I Uin 

Ir 
1
,,, Cl I-Extra #4 Bar • 
~ L- Each Side And I 

\ Above Pipe J 3" Cl. 

ll <i I \,~e~:~/ I 

#4 Bars ra 12 11 Ctrs. 

B" 

r Pipe Opening Shown J 

L 
JI 

B" 

<CAST-IN-PLACE INLET SHOWN W"H<IJT 
GRATE1PRECAST INLET SIMILAR) 

SECTION 88 
<CAST-IN-PLACE INLET SHOWN 

PRECAST INLET SIMILAR J 

SECTION AA 
<CAST-IN-PLACE INLET J 

GENERAL NOTES 

I. This inlet is sultable for village swales, ditches, or other areas subject to heavy 
wheel loads, mfnlmum debris, and bicycle trafffc. This Inlet may be placed In areas 
subject to oocoslonal pedestrian traffic such as landscaped areas and pavement 
areas where pedestrians oan walk around the inlet. 

2. When alternate "G" grate ls speclfled ln plans. the grate ls to be hot dipped 
galvanized after fabrication. 

3. All reinforcing Grade 60 bars wlth 2" mln. cover unless otherwise noted. See 
Index No. 201 for equivalent area of welded wlre fabric. Cut or bend bars out 
of way of pipe to clear pipe 1-J". 

4. All exposed edges and corners shall be i" chamfer or tooled to i" radius. 

5. All dimensions are for both precast and cast-in-place inlets unless otherwise noted. 

6. For supplementary details see Index No. 201. 

7. Inlet to be paid for under the contract unit price for Inlets (Gutter Type VJ, EA. 

#4 Bars ra 
12." Ctrs. 

6" 

HORIZONTAL WALL REINFORCING 
SCHEDULE t TABLE I J 

1'AU. SOIEIJlllE - ""'·-- ,,,,.,,,, -O' - 5' 

5' - 9' 

9' - 12' 

9' - 15' 

Al2 0.2IJ 
A6 0.2IJ 

A4 0.2IJ 

85.5 0.24 

Horlz. Wall Relnf. 
(See Table I J 

#4 Bars ra 12 11 Ctrs. r B" Slab J 
Or 8 11 Ctrs. ( 6 11 Slab J 

#4 Bars GI 12." Ctrs. ( B" Slab J 
Or II" Ctrs. ( 6 11 Slab) 

3'-10" 6" 

f Pipe Opening Not Shown J 

SECTION AA 
t PRECAST INLET J 

12" 
6" 

4" 

5j" 

...,. 
B" 
5" 

3" 

5" 

@ 
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I 
I 
I 
I 
I 
I 
\ 
\ 

/ 

-+---

' / ' / 
" ,Y .............. __ ...... ------ / 

TOP SLAB OPENINGS 
IJINIETER Ol'flllS SIZE 

MIN. I I/AX. 

5'-0" To B'-0" 2'-11" x 4'-0"l3'-3" x 3'-10" 

-

2' -!1 11 to 4' -0 11 

\ 
\ 
\ 
I 
I 
I 
I 

I 
I 

[.r-----

5' -0 11 Min. To B' -0" Max. 

(Unless Otherwise 
Shown In The Plans J 

SECTION AA 

Centered Inlet 

Structure Bottom 

I 
I 

' I 8 

L 
11 

Top Slab With 
Centered Opening 

Round Structure Bottom 
See Index No. 200 For Structure 

I 
I 

I 
\ 
\ 
\ 
' 

\ 

Bottom Detalls and Hole Reinforcement. 

I B 

---~-_j I 
I ,, 

I 
I 

2 Way Reinforcement 
See Tables 

# 5 Hoop Bar 
I I I ~ Peripheral Reinforcement J 

I-Iii-I ---l--+---0''-t-1 I 

I['.. 
I I'-

Centered Openlng
See Table For 
Dimenslons 

/ 

I I 

!,- ·' I 

//I I 
I 
'I 

TOP SLAB REINFORCING DIAGRAM 

#8 Bors Cii 5" Spacing 
2. Way Reinforcement 
See Tables 

SECTION BB 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 6D I BAR J 

SCHEDULE DR 65 KS/& 
7D KS/I WIRE FABRIC J 

In 2./ff 

A D.2D 
B 0.24 
c 0.37 
D 0.53 
E 0.73 
F /.()6 

G 1.45 

TOP SLAB WITH 
CENTERED OPENING 

REINFORCING 
SLAB SLAB 12 WAYS! 

DEPTH THICKNESS SCHEDULE 

SIZE: 5'-0" 

a:o.5'<30' 9! c 
30'-40' 9lH D 

SIZE: 61-011 

0.5'< 8' 91( B 

B' <18' 9lH c 
18'<30' 91( D 

30'<31' 9~11 E 

31'-40' 91( G 

SIZE: 8'-0" 

a: 0.5'<9' 11r c 
9'<15' 11.// D 

15'<23' 11-JH E 

23'<33' 11r E 

33'-40' 111/ G 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE V 

@ -
-
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Ditch Bottom 

01' Flow--5 

Toe Wall Required 
r Paved Or Unpaved Ditches J 

. 
'l' 
'-

- -

. . 
;._ 

"' 
l 

- -

-i:~---~r 

SECTION DO 

6' 
J' 

lp / J" Cone. D;tch Pav'! 
'-

L~ 
Lo 

SECTION CC 

Normal Dltch Bottom 

10' 

6" 3'-1" Or £' "-
2'-0" Ditch Block (Low Side Of Inlet On Continuous Dltches J 

6' '-0" 0 6" 
~ 

3 1
-/

11 I"-

RECOMMENDED llAXllllJll PIPE SIZES 

6'-0" 
Inlet Inside Width PIPfl Size 

f Unless Otherwise 
Shown In Plans J 3'-6" 

(Unless 
Otherwise 
Shown In 

2'-0" 18" 

24" 
3'-1 11 

18 11 where an 18" pipe 
enters a 2' -0" wall 

Plans J 
Note: Recommended sizes are for concrete pipe. 

Sizes for other types of pipe must be 
verified for fit in aooordance with Index NOTE: Alt. B Structure Bottom Only. See Index No. 200 

6" 6" No. 201. For larger plpe see bottom for Structure Bottom Details And Hole Reinforcement. 
detall right and Index No. 200. ,._6. : I 

~r
_!_).jh 

INLET WffH STRUCTURE BOTTOM 
2'-S~uGrate -j ~ ,_.,f.+i 

~ 
!•Expansion Joint 

-- .. 

----

2' Sod All Around ---1 
rTotal8 SYJ __J 

j 

. 
<o 
,.--
"' 
0-~ . _.,. 
~ 
E 
" ,,... t 
OJ 

' ' ... 
-<• 
,.==== 
"' --

"' 

3" Cl. ~ 

Horiz Wall Reinf 
f See Table I J 

II 

# 4 Bars Cil 12" Ctrs. 

+i 
I 

I 

IE--
2f 
~ 

(Pipe Openi"ng Shown J 

SECTION AA 

i II 
I/ 

-~ 

I 

I 

-

9 Bars!Hx3-!Hx l'-Biu 
Locate As Shown 

8 
_j 

l:Ey ebolt 
(5 ee Index No. 201 J 

,; '-L ,. 
~ 

'- :ll 
al .Jo 9 :t:: ·-I... 

TQ ·-.§~ ~ 
E...J-Q 
<u<u~~ ~ 

o...~ci<u u 

" .!2 ¢: ::t ~ !1 • !:: >c:c::i 

~:5.gs "' ....:iu.S~ ~ 
<I]~ <u - "' :s <u <u ..!:: 

~ CJ QJ (/) ::=!; 

"' 
12" Ctrs. 

@ -
-

4 z 15.9 

SECTION EE 

(Pipe Opening Not Shown J 

SECTION 88 

/"Notch Permitted 
(At The Option Of 
The Manufacturer J 

GENERAL NOTES 
I. This Inlet ls designed for ditches, medians, or other area subject to heavy 

wheel loads on limited access facilities where debris may be a problem. 
This lnlet is not for use in areas subject to pedestri"an and/or bicycle traffic. 

2. All reinforcing Grade 60 bars with 2 11 min. cover unless otherwise noted. 
Cut or bend bars out of way of pipe to clear pipe by 1!11

• See Index 201 
for equivalent area of welded wi"re fabri"c. 

3. Chamfer exposed edges r ~ 11 Chamfer J. 

4. When olternate "G 11 grate is specified in plans, the grate is to be hot 
dipped galvanized after fabrication. 

5. Cost of dltch pavlng to be lncluded in the cost of Inlet. Sodding to be 
paid for under contract unit price for Sodding, SY. 

6. For supplemental details see Index No. 2.01. 

7. All dimensions are for both preoast and cast-In-place Inlets unless otherwise noted. 

8. Inlet to be paid for under the contract unit price for inlets 
( Dt Bot Type A), EA • 

#4 Bars Cil 12 11 Ctrs. 

HORIZONTAL WALL REINFORCING 
SCHEDULE ( TABLE I J 

WALL SCHE/JIJIE AREA MAX. SPACING 
DEPTH lln'ntl BARS WWF 
O' - 10' A/2 0.20 12" 8" 
JO' - /5'1 A6 0.2f) 6" s• 
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I 
I 

I 

// 

/,---+---.. 

I 
I 

' ' \ 
\ 

---+ -- ~ 

'....._ ____ ,,,, 
' / -- / 

LA 
TOP VIEW 

TOP SLAB OPENINGS 
DIAllETER -SIZE 

MIN. 
4'-0" To 8'-0" 2'-0" x 3'-1" 

3' -!11 Or 2' -0" 

\ 

/ 

\ 
\ 

' I 
I 
I 

I 
I 

, 

-- --

4' -0 11 Min. To 8 1-0 11 Max. 

(Unless Otherwise 
Shown In The Plans J 

SECTION AA 

v----

Centered Inlet 

Structure Bottom 

Top Slob With 
Centered Opening 

Round Structure Bottom 

t 

See Index No. 200 For Structure 

- - -- ....... 
-, ~ 

~ /// 

\/ 
11 ,; 7 \ 

' \ 
\ \ 

/ "'\ 
I 
I 
I 

I , 

I / v 
I /I 

1-+-~1-+---+---t-~11 

I I 8 I 
f-+-+-'+---+--+------1: -- +I _j : >-----+--+---+----1--+--; 

I I I 
f-+-7--1 ---+---+---+-11 I I t----+-+---+-----i-+-J 

I\ I I Centered Opening-
1-+--\'--+---+---+-~11 See Table For l,_,_C-----+---+-'---+-

\ '- I Dimensions I / I / 

'~'J----+--+---t+=~~======~/~_+~~~-l--1J 
\\ I ' / I \ I 

r'\ < 
I 

I 

I 

TOP SLAB REINFORCING DIAGRAM 

Bottom Details and Hole Reinforcement. 

2 Way Reinforcement 
See Tables 

SECTION BB 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE A 

@ -
-

#4 Bar Each Corner 
(2'-0" Min. LengthJ 

~ 2 Way Reinforcement 
See Tables 

#s Hoop Bar 
,.------ (Peripheral Relnforcement J 

TOP SLAB 
REINFORCING SCHEDULE 

GRADE 6D I BAR! 

SCHEDULE DR 65 KS/& 
70 KS/I WIRE FABRIC! 

In 2 /ff 

A 0.20 
B 0.24 
c 0.31 
a 0.53 
E 0.73 
F l.06 
G 1.45 

TOP SLAB WITH 
CENTERED OPENING 

REINFORCING 
SLAB SLAB 12 WAYS! 

DEPTH THICKNESS SCHEDULE 

SIZE:4'-0" 

~ 0.5'-40' 9f c 

SIZE: 5'-0" 

~0.5'<30' 9f c 
30'-40' 9f D 

SIZE: 6'-0" 

0.5'< 8' 9~N B 

8 1 <18' 91/ c 
18'<30' 9~N D 

30' <31' 9f E 
31'-40' 9~· G 

SIZE: 8'-0" .. 0.5'<91 11-ju c 
9'<15' 11t D 

15' <23' 11-ju E 
2.3' <33' 11.JN E 
33'-40' 111/ G 
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A 

L 

rs 
4'-211 

CIPL 
4'-2" ?recast 

... 
I l I I . . 

I I I I "' <o 
-

l__ Eyebolt --l 3" "t; ...--... 
..., ~ 
~it 

See Index 201 . . 3" ...... ... "' 
,._ 

A 
~ _j \l ., ., 

"t; 
..., B 

3" ~ ~ 

I '--""""" 
u 0.. 

~~ 
-

I ;,, . 
I 

<o 

Ls "t; 
..., B 
~it 

~- Predominate Flow f s) ---

3' 

f Grafe, Apron And Slot Not Shown J 

PLAN 

5" 
3" 

I' 

4'-811 

41-811 

4'- 7#/ 

9" 
f Slot Depth J 

5" 

~ ~I 
3

11 
Clear ~I ~ 

* See Sheet 2. of 3 _ L[_ "":1_ _ .-L _ 
I //1~~,1 ~ 

Horlz Woll Relnf. 
f See Table I J 

#4 Bars ~ 12" ctrs. 

\ Min. 

1111 Cl I-Extra #4 Bari 
~ ~ Each Side And I 
-!I I \ Above Plpe I 
~ I \ Opening ; I 
"' ' / ~ / 

SECTION AA 

• 

Ditch Bottom 

J, 
Toe Wall Required _ _,.~ 

~ 
O.!' 

~-'-a· I 

Ditch Bottom 

(Paved Or Unpaved Ditches J 
~ ~T'--~~~~w~·~~~~--" 

I Ditch Block r Low Side Of Inlet On Conffnuous Ditches J 

5" C/PL 

3 11 Precast 

f'-6" 

CIPL 

SECTION EE 

DITCH BLDCK 

ESTIMATED WANT/TIES 
For lnformaflonal, OnlY 

PAVEMENT SOD 
SLOT TYPE 

SY CY SY 
Single Slot 6.2 D.9 14 

Double Slot 8.1 I.I 19 

5' 

Cone. Inlet Pavt. 

CONCRETE INLET PAVEllENT ANO SODDING 

~ 
9 
'!) 

·~ 
~ 

" fr 
" ~ 

CIPL 
Preoost 

"' 
"" 
I. 

"' 
'l' 

"' 
.[ij 
~d~ 
.... ~ -s:! 

B" 
II) c:: ~ ~ 

Ir 
- • "b 6" 
~~$~ •• c:: a::i <ti E; 
~~(/) ~ 

Ir 
~ ~ I 'C: 

.... ~~:iii 
§~~~ 
<J0..-.11.l. 

;,, ~ 

#4 Bars <ii 12" Ctrs. ( 8 11 Slab), 
Or 9 11 Ctrs. ( Precast 6" Slab} 

3" Clear 

3'-8" 
3'-10" 

Horiz Wall Reinf. 
f See Table I J 

l 
8" CIPL 
6 11 Preoost 

#4 Bars GI 12 11 Ctrs. 

6" ?recast 

#4 Bars <ii 12" Ctrs. ( 8" Slab), 
Or 8 11 Ctrs. ( Precast 6 11 Slab) 

SECTION 88 

HORIZONTAL WALL RBNFORCIN6 
SCHEDULE (TABLE I J 

•ML SClll!lllU - IMI.-- ,,.,,.,,, - ...... 
O' - 5' A/2 0.2fJ 12" B" 

I 
~ 

I 

. 

3 1-811 Or 
"' • 3'-8 11 Or 

CIPL 4 1-2. 11 ~ 4'-2" 
?recast 3'-10 11 Or 3'-10 11 Or 

4'-2.11 4'-211 

6' 
Same As 

r Unless Otherwise 
Shown In Plans J 

Inlet 
<Unless 
otherwi"se 
Shown In 

Plans J 

NOTE: Alf. B Structure Bottom Only. See Index No. 200 
for structure bottom details and hole reinforcement. 

INLET W"H STRUCTURE BOTTOM 

RECOllllENOED llAXlllUll PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

3 1-811 30" 

4'-2" 36" 

Note: Recommended sizes are for concrete pipe. 

' 

Sizes for other types of plpe must be 
verified for flt In aooordonoe with Index 
No. 201. For larger pipe see bottom 
detail above and Index No. 200. 

4'-311 

5" 5 11 

I 

"'~Intermediate Bars_/ 

Bearing Bars 
s"x :r 

PLAN 

o--, 

j 

,1 I 

• 

o'.J 

Cold Driven Rivet 

0 0 0 0 0 0 0 0 0 

Beari"ng Bar 

SECTION CC 

Intermediate Bar\ f ;::;ng Bar rllll Retlcullne Bar 

SECTION DD 

STEEL GRATE 

5' - 9' A6 0.2fJ 6" 5" 2006 FOOT Design Standards 

CIPL 
?recast 

L 5x3x i 

~ 

'"" 
'"" 

L 5x3x"i-

Last 
Revision Sheet No. 

9' - 13' B5.5 0.24 sj" 5" @ 07/01105 1of3 
Index No. 

231 
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l 

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

,--------------, 

"" "" "" •• •• •• 
~t; ~e ~e >- G f- " f- " 
15. 15 • 15 • 

" " " OJ- OJ- OJ-
• .!! • .!! • .!! 
~"t ~"t ~"t 
f- 0: f- 0: f- 0: 

A 
_j 

PLAN La 
5 11 C/PL Su CIPL 

3 11 ?recast 

~ 
3

11 
?recast~ 

3' I' 

4'-8u 

3 Type B Or 
Type X Grates 

SECTION AA 

SINGLE SUJT 

SECTION BB 

I 

'-1"1 
I 

,--------------, 

"" "" "" •• •• •• c 
~t; ~e ~t; 
>- G f- " >-G 
15 • 15 • 15. 

_j l 

Su CIPL 
3u ?recast~ 

'I 11 
3' 

IJJ :§ " " OJ- OJ-

Q) -~ • .!! • .!! 
~"t ~"t ~"t 
f- 0: f- 0: f- 0: 

PLAN 

4'-8" 

3 Type B Or 
Type X Grates 

SECTION CC 

DOUBLE SUJT 

I!""] Inlet Box (Line Type Indicates Existing Box To Facilitate Depiction Of Partial Construction 
On Existing Inlets J 

* On new boxes the traversable top may be cast as o monolithic unit or cast in segments, 
and the location of this line mcry be lower to facllltate hand/Ing 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 fops on existing inlets remove concrete to this Une and expose 
the existing relnforcement. Reshape or spl/ce ln reinforcement ta penetrate the rlm and 
returns of the grate seat, and bend the reinforcement Into the slot shelf to extend Into 
the abutting throat pavement. 

TRAVERSABLE TOPS FOR INLETS TYPE B AND 
FOR CONVERSIONS OF EXISTING INLETS TYPE B AND TYPE X 

@ -
-

GENERAL NOTES 
I. The general purpose of the fnlet top deslgns are: 

a. For ditches, medlans or other areas subject to heavy wheel foods. Thls inlet may be 
placed In areas subject to occas!onol pedestrian traffic such as landscaped areas and 
pavement areas where pedestrians can walk around the inlet. 

b. Provide full grate and horizontal slot designs for new oonstruofian. 
c. Provide full grate and horizontal slat designs for replacing the verticle slot tops 

an existing Inlets Type B and Type X that are in locations subject to occasional 
pedestrian trafflc. 

2. All reinforcing 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. 1-J.11 clearance 
around pipe. 

3. When Alternate G grates ore specified in the plans, the grates are to be hot-dipped 
galvanized after fabrication. 

4. Cost for constructing traversable tops on new inlet boxes shall be included in the 
contract unit price for Inlets (OT BOT J (Type BJ, EA., and shall include the cost 
for surrounding concrete inlet pavement. 
Existing Inlets Type B and Inlets Type X that are converted ta traversable Inlet taps 
shall be paid for under the contract unit price for Inlets r OT BOT J r Type B J 
r Partial J, EA. Unit price and payment shall be full compensation for Inlet conversion 
and shall Include the removal and disposal of any existing concrete Inlet pavement: the removal 
and stackplllng or dlsposal of sufficient materlal from the existing Inlet box ta 
facilitate construction of the required Inlet tap: construction of the required Inlet 
conversion; backfill construction; construction of concrete inlet pavement; reusing, supplementing, 
transferring or replacing grates as required by plans or as directed by the 
Engineen any required earthwork for ditch restoration within 30' of the inlet: 
and, seeding and mulching disturbed grasses. 

S. Ditch pavement shall be paid for, separate from the inlet and concrete inlet pavement, 
by pavement types and units os called for in the plans. 

6. Sod will be paid for under the contract unit price for Sodding, SY. 

7. For supplementary details see Index No. 201. 

8. All dimensions are for both precast and oast-ln-place Inlets unless otherwise noted. 

I. 

I. 

DESIGN NOTES 

The type of top (single or double slots J depends on the approach ditch confi"guration 
and the hydraulic requirements of the site. The designer will stipulate in the plans 
the type of top to be constructed at each indi"vidual i"nlef location. 

On exlstlng 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 tap to be constructed ta support storm water detentlon, detal/s for ditch 
modlfloatlons and underdralns shall be shown In the plans. 

MAINTENANCE NOTES 

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 ta be funcffonal/y sound, and their reuse ls so directed by the Maintenance 
Engineer. Exlstlng grates approved for reuse and new grates may be mixed, matched 
or replaced as directed by the Maintenance Englneer. 
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I 
I 

I 
I 
I 
I 
I 
I 
\ 
\ 
\ 

rA 

------
/ Centered Inlet 

/ 
/ 

/ 
/ 

\ Structure Bottom 
\ 
\ 
\ 
I 

-+ --- I 
I 
I 
I 

I 
I 

' 
/ 

/ 

' / 

' / 

' / 

' -----

LA 
TOP VIEW 

TOP SLAB OPENINGS - Ol'fltllll SIZE 
MIN. I MAX. 

6 1 -011 to B' -0" 3 1-8 11 x 4'-2" 131-10 11 x 4'-2" 

-

C/PL 3 1-8 11 Or 4'-2" 

Precost 3' -1011 Or 4' -2" 

~ --

61-0 11 Min. To 8 1 -0" Mox. 
r Unless Otherwise 
Shown In The Plans J 

SECTION AA 

~ 

Top Slab With 
Centered Opening 

Round Structure Bottom 
See Index No. 200 For Structure 
Bottom Details and Hole Reinforcement. 

8 

L 

..-_,---- ~ ~ 

// -- --- ' "~ /;/ ~,..- ' ~ 
/ ,c_---f7"1f---l--+--+-+-+-+..ct-----"~ ~#4 Bar Each Corner 

§ // I'' ~ < 2'-0" Min. Length) 

.Ii I I/ ' / . \ 2 Woy Relnforcement 
See Tables 

r; / "< '¥: \" 
' \ 

\ \ I 
" 

I I 

, . 
I 

I 
' 

I \ 
I I 

I I 
I B I I 

#5 Hoop Bar 
Y------(Peripheral Reinforcement) 

11 I 

I I II 

I I ---~-_j I I I 

I I 

I I , 
I I I I 
' 

I I ,, 
I I 

' 

\ 
1 Centered Openlng-

1 .. I See Tobie For ~ 1 

~ \ ' Dimensions / I / ~ 

\' '\ I 1"'- / ~, I 

~ -r-(' ~ 
~ °'',__ _ __ ,,· W ~#8 Bors 

"-.:'k--f-="-+~1----+::::_f--cY~ 
..........._~ ~,, 

TOP SLAB REINFORCING DIAGRAM 

#8 Bars Ii 5" Spacing 
2 Way Reinforcement 
See Tables 

SECTION BB 

TOP SLAB 
REINFORCING SCHEOIJLE 

GRADE 60 I BAR J 

SCHEDULE OR 65 KS/& 
70 KS/ I WIRE FABRIC J 

In 2. /ff 

A D.2IJ 
B D.24 
c 0.37 
D 0.53 
E D.73 
F /.06 
G 1.45 

TOP SLAB WffH 
CENTERED OPENING 

REINFORCING 
SLAB SLAB 12 WAYSJ 

DEPTH THICKNESS SCHEDULE 

SIZE:6'-0" 

0.5'< 8' gj• B 

B' <18' 91/ c 
18'<30' g.J_• D 

30'<31' 91/ E 
31'-40' 9.p_• G 

SIZE: B'-0" 

~ 0.5'<9' 11/a c 
9'<15' fl/a D 

15' <2.3' 11/a E 

2.3' <33' 11/a E 
33'-40' 11.J" G 

ALT. A STRUCTURE BOTTOM FOR INLET TYPE 8 

@ -
-
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3'-4 11 CIPL 

I 3' -0
11 ?recast I 

2 -0 .. 

. . 
"'"' 

__Q_EL_ 
?recast 

PLAN 

8 11 C/PL 
6 11 ?recast -· 

3'-4 11 CIPL 
5'f" CIPL ~3' -0" Precost~ / 5f" CIPL 
3i" ?recast- 2.'-0" 3i" ?recast 

I I "'!_ 
• -~ -.. r Grate _} 1 ~ Eye Bolt 
:s .,c 3 ,, Cl. l See Index 201 
:f: ~ ~ 
& lo • 

1 
~#4 Bars <ii 

~ ~ r ~ 12" Ctrs. 
~ I ~ .. 

8" 
6" 

5'-5" CIPL 
5 1

-/
11 ?recast 

. . 
' ' t., t., 

. . 
" "' 

4'-1" 
4'-1" 

C/PL 
?recast 

PLAN 

S'-S" CIPL 

la11 C/PL 
6 11 ?recast 

-i-

Sf" CIPL S'-1" ?recast /Sf" CIPL 
3f" Precast- 4,_1,, _ 31" Precast __ h ,___~~-__., r "'l 

·~ ...,, r Grate---' °' 4- ~ 
::s -J.I ~: J r-Eye Bait 
:f: ~ I Horz. Waif Relnf. l see Index 201 
g~ l (dee Table 2.~ 
- ...... I 

3
1 1.--#4 Bars 

4'-4" C/PL 
4'-0" Preoost 7'-11" C/PL 

7'-7" ?recast 

. -· I I 1 I la:.~ 

' I . I I • 

i-- f Of Pipes ------i 

I Pipe Spacing I 

3 1-0 11 8 CIPL 
3'-0" 6' 

I 
6s·-7· I 8 11 8 11 CIPL 

6" Y 1 6' -7" 6" ?recast 
t::==,~=:1=,===========:1=,~ .. ~.~-.,::::::1 
2f-"' QH'L_ 

PLAN Precost C/PL 
Precost PLAN 

7'-11" CIPL 

I 

7'-7" Precost I 
6'-711 

4' -411 CIPL s311 CIPL 
5,311 CIPL / ·7 

4'-0 11 Precast / 3i" Preoasf 
3i'" Preoa=t- , e.-~3~, -~O_" _ _, r 

~~~""!'r=~~~i'=°Jl!-, 
·~~! j Grate •1-
i ~ j 3" Cl.~ t ~~~~~· ~~b~:~~f. 
c::i ~ Ji 

-- r;['l=-=;;-_"'I' =.._==Gra=te _,1=;c,= ..1="'r1n 
~-.. I ~ ··~Eyebolt~- 1 
~ ~ -to.i See Index 201 

g [!:i ~ ~ Hor;z. Wall ReM. 1 
~ ...... ~ ~I (See Table 4J- l 

I ~>1~ "- #4 Bars 

Eye Bolts 
See Index 2.01 

-~ t' I 

'&:. 'to ""' l 

CIPL 
?recast 

~#4 Bars !1 

!'------- ~ ~ _ > Gl 12
11 

Ctrs. 

'fu~+ T '" CIPL -~'------'----,~...,.~#·4 Bars 

~~ L ~i / 
'&i_~._-~ __ ...:l...:\\-\-l_;'""'--'#4 Bars Cil 10 11 Ctrs. 

CIPL \ \ (Short Bars J 

~~ +'----_-_.....:.--r=-.::.i....-----~--~--1---t1'-+.-flGl 12." Ctrs. 
--

~#4 Bars Cil 10 11 Cfrs. 
(Short Bars J 

SECTION 
12 11 Cfrs. 

HORIZONTAL WALL REINFORCING 
SCHEDULES <TABLE fJ 

0'-15' Al2 0.20 12" 8" 

Precast SECTION ~ II" Ctrs. 

HORIZONTAL WALL REINFORCING 
SCHEDULES <TABLE 2 J 

0'-6' Al2 0.20 12" 8" 

6'-10' A6 0.20 6" S" 

10'-13' A4 0.20 4" 3" 

10'-IS' BS.S 0.2.4 5" 

Precast ~#4 Bars Gl 12." Ctrs. 
SECTION 

HORIZONTAL WALL REINFORCING 
SCHEDULES <TABLE 3 J 

O'-S' Al2 0.20 12" 8" 

0'-7.S' A6 0.20 6" 5" 

7.S'-10' 85.5 0.2.4 5" 

10'-IS' C6.5 0.37 6" 

CIPL 
Precast SECTION 

HORIZONTAL WALL REINFORCING 
SCHEDULES <TABLE 4J 

0'-S' 85.5 0.24 S" 

S'-7' C6.5 0.37 6" 
7'-IS' 04.5 0.53 4" 

TYPE C TYPE D TYPE E TYPE H < 2 & 3-GRATE INLET J 
Recammended Maximum Pipe Slze: 

2'-0" Wall - 18" Pipe 
3'-1" Wall - 24" Pipe ( 18" where an 18" pipe 

enters a 2' -011 wall) 

101
-/

11 CIPL 

Recommended Maximum Pipe Size: 

3'-1" Waif - 2.4 11 Pipe 
4'-1 11 Wall - 3611 Pipe 

101
-/

11 C/PL 

9'-911 Preoasf 

B'-9" 

Recommended Uaxlmum Plpe Size: 

3 1-0 11 Wall - 2.4" Pipe 
4'-6" Wall - 36 11 Pipe 

Recommended Maximum Pipe Size: 
3'-0 11 Waif - 24 11 Pipe 
6'-7" Wall - 1-60" Pipe 

Or2.-24" Pi"pe (S=3'-S"J 

I 

9'-9" Preoast 
2.f!- 111111 11111 

-~..-~~t-'.F-,~~~~~~~~~~---'I,.~., ...... .,~~, 
r ~i.t i-__ Grote J _..i ; 

·~ ...,, ~ -----l ~ Eyebolt ~ " 

HORIZONTAL WALL REINFORCING 
SCHEDULES <TABLE 5 J 

~ ! 
;. "' 
-' 0 .. ' .. 

• I • 
e---- r Of Pipes --~, 

I p;pe :pac;ng I 

8 11 
I 8'-9 11 8 11 C/PL 

6" 1=~===1==========8='-=9=" =========1=:::;::1;:::::::16 11 

Precast 

::s .,c I ~ See Index 201 Horiz. Wall Reinf. I 
:f: ~ r (,() fSee Table SJ~ 
g '1 ~ 3" Cl. ~I 
~ ...... r :>Ii l #4 Bars 
., -i--;-- 1 · r..-r-- - Gl 12. 11 Ctrs. 

I I a:, (a 
-~.._~~+---'~~~~~~~~~~-'--"'f"'--~J 

co (,() +- ___. T_L__ ~ __L_ -=--+ 
-~'--~~~~~~~~~~~~...,.~~~~~~J 

C/PL ~ #4 Bars Ci1 /0 11 Ctrs. 2.~u __,,. 

PLAN 
f!fl__, 
Preoast Precost SECTION I Short Bars J 

TYPE H <4-GRATE INLET J 
Recommended Maximum Pipe Size: 

3'-0 11 Wall - 24 11 Pipe 
8'-911 Wall - 1-78" Pi"pe 

Or 2.-3011 Pipe ( S=4'-3" J 
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!~ 

"' 

TYPE C 
Approx. Weight 235 Lbs. 

I 

2 1-4 11 

I 

~ ~ 1111 ~"' 0 § 
:!: !Q "' "' 

TYPE C 
Straight Bors 2"xia 
Retlcullne Bars Jiu x ·i/ 
Bonds 2".iriu 
Approx. Weight 104 Lbs. 

I CAST IRON GRATE NOT I 
PERMITTED ON INLET TYPE DI 

HALF SECTION CAST IRON GRATES 

4'-5 11 

' 

I I 

" " . ~ ,. l cB ( 
"' ~ ~ !£! § 

~ "' 
TYPE D 

Straight Bars 2 11xi" 
Retlculine Bars r~N x j 11 

Bands 2"xi" 
Approx. Weight 190 Lbs. 

_j 3'-4" ' 2::1" 12.;_" 
~j~~l:?8 :1 
~~~ == ~1== 

"':.1__ == 
-.----~~ ~ i == 

~.. = 
"ll't-1~~ _L_== 
T == == == == 

-

'LI 3'-4" I~ -

i:i !Ji' ~ µ. -1 w·1 
TYPE E 

Approx. Weight 465 Lbs. 

' 
I 

TYPE E 
Straight Bars 2HxtH 
Retlouli"ne Bars 1i• xi" 
Bands 2" xt• 
Approx. Weight 215 Lbs. 

CAST 

STEEL 

61-6 11 

II 
2r 

"11r2r1r1r r1r --
I 

h ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~ 'r "- "' ~ 'r 
"' c ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ I "' 

__:i_ 
I o,1 ~~"' 
~1 6'-611 

IRON 

' ' 

TYPE H < 3-GRATE INLET J 
Approx. Weight 725 Lbs. 

GRATES 

3'-2-j" 

15 Equal Spaces 
14 Straight Bars 
2 End-Bearing 

~Band 

Band 

O" Clearance Over R1'"vets 

3' -2-lH 

15 Equal Spaces 
14 Straight Bars 
2 End-Bearing 

Band 

TYPE H < 2-GRATE INLET J 
Straight End-Bearing Bors 2"xiH 
Straight Bearing Bars 2"xt" 
Retiouline Bors 1t• x -jH 
Banding Bors 2H x f" 
Approx. Total Weight 310 Lbs. 

GRATES 

"11r2r1r1r 
8 1 -8" 

II~ r-r 
h ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ ~ 'r "- "' ~ 'r 

"' c ~~~~~~~~~ m~~~~~~~ ~~~~~~~~~ ~~~~~~~~~ I "' 
__:i_ 

I o,1 ~~"' 
~1 81-8 11 

' ' 

TYPE H <4-GRATE INLET J 
Approx. Weight 961 Lbs. 

8'-8i" 

~rs~~u:::h_~_':"_._'~-·--+~~(§'· - ~·-1~"lr2·-1~·~1 _/·-1t." 
(Typ.) - II 

Band ( Typ.) 

Band ( Typ. J --If--- §11 Clearance Over Rivets ( Typ.) 

TYPE H < 4-GRA TE INLET J 
Straight End-Bearing Bars 2 11 x i" 
Retiou/ine Bors Ii" x ~" 
Bonding Bors 2" x i" 
Approx. Total Wefght 388 Lbs. 

NOTE: Steel Grates Are Required On Inlets With Traversable Slots And On Inlets where Bicycle Traffic Is Anticipated. 

I. These Inlets ore suitable for bicycle traffic and are to be used ln ditches. medians and other 
areas subject to infrequent traffic loadings Wt are not to be placed in areas subject to any 
heavy wheel loads. These inlets may be placed in areas subject to occasional pedestrian traffic 
such as landscaped areas and pavement areas where pedestrians can walk around the inlet. 

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 bicycles 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 alf Inlets where bicycle traffic Is anticipated. Steel grates 
ore to be used on all inlets with traversable slots. Either cast iron or steel grates may be 
used on inlets without slots where bicycle traffic is not anticipated. Either cast iron or 
steel grates may be used on a/f i"nlets with non-traversable slots. Subject to the selection 
described above, when Alternate G grate Is specified In the plans, either the steel grate, 
hot dipped galvanized offer fabrication, or the cast iron grate may be used, unless the 
plans stipulate the particular type. 

4. Recommended maximum pipe sizes shown ore for concrete pipe. Size for other types of 
pipe must be checked for fit. 

5. All exposed corners and edges of concrete ore to be chamfered ~". 

6. Concrete inlet pavement to be used on inlets without slots and inlets with non-traversable 
slots only when called for in the plans; but required on all traversable slot inlets. Cost to 
be Included In contract unit price for Inlets. Quantities shown are for Information only. 

7. Traversable slots constructed !n existing Inlets shall be pald for as lnlets partial. 
For conversion work and method of payment see 'TRAVERSABLE SLOT INLETS 
I PARTIAL! FOR EXISTING INlETS'. 

8. Sodding to be used on all Inlets not located In paved areas and paid for under contract 
concrete inlet pavement unit price for Sodding, SY. 

9. For supplementary detafls see Index No. 201. 

10. All reinforcing Grade 60 bars with 2 11 min. cover unless otherwise noted. Bars to be out or 
bent for 1-J.11 clearance around pipe opening. Provide one addi"tional #4 bar above and 
at each side of plpe opening. 
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~F=------------tl I / 
' 

5' 

I 

l c 
_j E 

:E t=-
" ~ E 
~ E--

t.~ 7i"Chomfer J' 

Sod~-~--- A~~;:•~:cr,:::;ef[ne~ (v 
~ ~---~//J---------------C~ So) 

Flow 

LA Ls ~2' 
~---',---------------'~ HALF PLAN WITH SI.OT HALF PLAN WITHWT SI.OT~'-~'~~~ 

18" Varles 18" 

Varies Ditch Wi"dth Varies 

I 
Varies ( 5' Sfd. J 

I I 

~1·--~\1====i:~·---i::=~ 
_Jj_ "t "" I~___, _J / 

~ 

1-L 
1.£.j I I 

I I 
w 

I I 
I I 
I I 
I I 
I I L ______ _J 

SECTION AA 

PLAN VIEW 

18" 

varies Sto..oei Vi Varies 

51ope (Ir/es 
I 

~ I 

LJj_ "I 
w 

PAVEMENT AND SODDING QUANTITIES 
FOR TRAVERSABLE SLOTS 

Pavement Sod 

Inlet Single Slot Double Slot Single Slot Double Slot 

SY CY SY CY SY SY 
c 4.1!1' 0]7 6.16 0.93 12 16 
D 5.99 0.91 7.70 I.IQ 14 19 

E 5.88 0.91 7.37 I.OB 14 18 

Varies 

Dltch Width 

I 
Varies f 5' Std. J 

\ 

SECTION BB 

18" 

Varies 

I I 

~ 

1-L 
w 

TRAVERSABLE SLOTS 

varies 
51ope 

Ditch 
Bottom\ 

rA rs 
' 

3' 
' F I 

Varies 

• \\ 
/ • \\ 

Ji ;.,! ;J '\ r----
17" f Slot Depth J 

f.tj 

HALF PLAN WITH SI.OT 

SECTION CC 
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s--, 
A A 

Width~ r 
Slat ~ [--"======' 

_j /SWTS NOT ~1 PERMITTED ON 
SIDES WITH 
GRATE SEATS 

r Grote Not Shown J 

PLAN 
I Width Of I 

Slot 

Slot Depth r ,---l ===== ~ 
12." Unless ~ --v-- ~ 
Otherwise · · · 

., 
Shown On : ; . ' . 
Plans ., 

. . - . 

SECTION AA SECTION BB 

NON-TRAVERSABLE SLDTS 

18" 
' 

Varies 
' 

18" 

S!o.oe //, Varies I Ditch Width I Varies 

Ol"ie,s 
I 

Vories ( 5' Std. J 
I I 

~ Inlet Sod "'l lnle Ptrrl Sod 
SY CY SY 

D 
c 6 

~TI 
c 0.30 8 

2' 
D D ~ 6 2' 

0.36 9 

E 7 !-- E 0.37 9 
-

H 8 H 0.45 II 
\ 

~6" ' Sod -sod 
SOD ONLY "-- - 3 11 Concrete Inlet Pavement 

51ope 

PAVT. AND SOD 
NOTE: See General Notes Nos. 6 and 7 

SODDING ANO PAVEMENT 
FOR INLETS WITHOOT 
SLDTS AND INLETS WITH 
NON-TRAVERSABLE SLDTS 

18" 
' 

yorie5 Vories 

Varies 

Ditch Width 

Varies ( 5' Std. J 

20•1 2fh/ 
Ditch Bottom 

Toe Wall Required ~ 
(Paved or Unpaved Ditches) 

10· I 

1 Ditch Block r Low Side Of Inlet On Continuous Ditch J 

' 
18 11 

I Varies 

~-~·--~""' Existing Or Proposed Structure 
' ~ Traversable Or Non-Traversable 

( Traversable Shown J 

DITCH BLDCK FOR INLETS WITH OR WITHOOT SLDTS 

rA rs 
--~-.,~ ~4" ~~I ~~ ~· .. y --~ - I s1ope I ,,-- Const. Cone. Inlet Pavt. & Slot 

I 

Ditch Bottom 

18' 

Ditch Bottom----....._ \__ . 

---"'--rLJ--::.,~1==~qt;;;;:;::;:~·;qh~' F~;;~;~~ ~ -4 
l1 , I I I 

Const. cone. Inlet Pav~t-. _1iiiii;;f'"'~'J~;,~,;~r·tc~~i ~~~~~~-l\~c=.~~?~: ~,-=.c:::,_:;:~L1~ • .\~-=-=;;;::::;::, :::;;;;;;;-,--
w~.~---- ~--r" ~ 

W I I W 
I I 
I I 
I I 
I I 
I I 
I I 

: ) I ;,,I I 

6 

Const. Cone. Inlet Pavt. & Slot I n : 
I I I I 
I I I I 
'/ I I I 

Exlst. Inlet With ----r I I I 
Or WfthoutSlots : L _______ I I L ___ 1----I 

I I 
L ____ _ ~-----J L ____ _ 

~-----

SECTION AA PAVEMENT ANO SODDING OOANTITIES SECTION BB 
FOR TRAVERSABLE SLOTS 

Pavement Sod 

Inlet Single Slot Double Slot Single Slot Double Slot 

SY CY SY CY SY SY 

c 4.87 D.83 6.16 1.05 12 16 
0 5.99 1.01 7.70 1.30 14 19 

E 5.88 0.99 7.37 1.24 14 18 

NOTE: For plan view and additional details see sheet 2 of 5. 
For payment see General Notes Nos. 6 and 7. 

TRAVERSABLE SLDTS FOR EXISTING INLETS 

f£j _l q:::_LH 5"1Alln.J II : 
" I ~ I Bottom Of Exist. 12." I I_j I I Slot Or Remove Exist. I 

4ul I Wall To Thi"s Li"ne (Exposed I 
I Rebors In Pavt. Zone May I 

I I Be Either Removed Or 
1 

I 
Exfst. Inlet With ___l.-A" I Embedded J I I 

Or WlthM Slots l __ L _________ 1 t ~ ~ ~ ~ ~ -_ j 
LA Ls 

Exlstlng cast Iron gratef s J 
to be replaced with steel 
grates. Exlsting steel 
retlcul!ne grates to be 
replaced when ca/fed far in 
the plans or as directed 
by the Engineer. 

SINGLE SWT SHOWN t IXXISLE SWTS SYMMETRICAL ABOOT CENTERUNE J 
SECTION CC (CASE I J 
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Underdrai"n, Type I 

'~ 
1 Existing Cast Iron Grote To Be Replaced 

r A rs I With Steel Grote. Existing Steel Refiou/ine 
Grate To Be Replaced When Called For In The ' .. f /l ::"""1":~1· 

Break Ano/• Not To f-,--- L-----,,-----, 
Exceed3 (1:20) ~ •ii ------lj 1 

Exist. Dlfch Bottom ~ Remove This Portion Of 
- - -----r I-- __ _ f Box With Slot Shown J ~ § I I Varies f See Plans J I I Box And Construct New 
~ --1 - - ~ t-- -j I Top, s

1 

eots And S/otrsJ 
/ --,- ::, 

1 1 
Const. Cone. Inlet P(Nf. & Slot 

Bottom Of Transition Ditch 7" (Slot Depth) ~ I "' 

~ I 5" I M;n. JI I Grote I _j_ 
These Points Con Be 
The Same Or Nearly 
The Same Where Dlfch 
Grades Are Flot. 

"'LI 

J 
Remove Exlst. Wall To I 

This Llne <Exposed Rebars I 

In Povt. Zone Uoy Be 
~ Either Removed Or lmbeded J I 

lL _L __ -{t-_-_J_I - .:1 Exist. Inlet Wlth ____- ·1 
Or Without Slots 

LA Ls 
SINGLE SUJT SHOWN ( DOIJBLE SUJTS SYMMETRICAL ABOOT CENTERUNE J 

SECTION CC (CASE 2 J 

ID' Level 

Bottom Of Transition Ditch: Or 
Bottom Of Exist. Ditch For 
Exi"st. Inlet Without Slot 

3' 

4" 

Varies 

Slope Same As Exlst. Ditch 

18" 

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 protruding lnlet top, wh!le not creating a hazard by depresslng 
the top too deeply. 

2. The corrective procedure depends on the approach ditch grade and 
hydrou/lc requirements of the site. The selection of the appropriate 
case depends on the relationship between inlet top and ditch elevation, 
and, on the vertical clearance between the fop of the uppermost pipe/ s) 
and the grate. The purpose for the Case I conversion is to add the 
traversable slot to on existing Inlet where top removal. change In 
grate elevation and ditch transitions ore not required. Cose 2 will 
normally be applicable to ditches with flatter grades adjoining the inlet. 
Cose 3 wUI normally be appUcab/e to ditches with steeper grades 
adjoining the Inlet where bulldup of the existing ditch Is acceptable. 

3. The designer shall stipulate in the plans whlch case ls to be constructed 
at each lnd!vlduo/ Inlet location. 

Where the existing inlet fop is above the existing ditch (Case 2) but 
borrow material will be required to adjust the di"tch (Case 3 J, and 
vertical clearance or other candltlons do not prevent removal of the Inlet 
top, the designer should call for Cose 2. The designer shall determine 
if ditch reconstruction is required more than 35 feet beyond any 
traversable slot side and shall lnclude separate pay items ln the plans 
to caver the cost for that portlon of required dltch recanstructlon 
exceeding the 35 foot limit. The designer shall also determine whether 
dltch pavement is requlred for dltch restoration wlthin the 35 foot limlt and 
i"nclude that pavement under a pay item separate from the lnlets partial. 

When the detention ditch concept is to be used with Case 3, the designer 
shall stlpulote ' Case 3 ( Detentlon J ' ln the plans. 

The designer shall determine whether tight sol/ or other conditions at each 
individual inlet indicates the need for underdrain in Case 3 conversions 
and shall call for Underdraln, Type I in the plans. 

METHOD OF PAYMENT FOR TRAVERSABLE SUJT 
INLETS (PARTIAL J FOR EXISTING INLETS 

I. Existlng inlets converted to traversable slot fops under Cases/, 2 
and 3 shall be paid for as Inlets partial, each. Cose shall not be 
included in the pay item description. 

2. All di"tch reconstruction work wlthln 35 feet of each traversable slot 
conversion, whether required by these detolls or os a direct result of 
the conversion, shall be included as a port of the partial cost. 
Reconstructlon work shall include excavation and removal of surplus 
materi"ols or borrow materlals i"n place, grading, compaction, shapi"ng 
and seeding and mulching. Sodding, ditch pavement and underdroln ore 
not included as port of the inlet partial cost and are to be paid for 
separately. 

3. Concrete Inlet pavement and sodding shall be ln accordance with the 
sections on this detail and with the Pion on Sheet 3 and Sections AA, 
BB and CC (as Case I) and tabular quantities on Sheet 4. 

4. Unit price and payment shall constitute full compensation for inlet 
conversion (including concrete inlet paving and replacement grate( s J ), 
dltch reconstructlon, seedi"ng and mu/chlng, and shall be paid for under 
the contract price for Inlets r DT Bot J f Type_ J f Partial J, each. 

Soddlng shall be pald for under the contract unit price for Soddlng, SY. 

Ditch pavement shall be paid for separate from the Inlet by pavement 
type( s J and uniff s) as called for in the plans. 

To Be Constructed Only With Detention Ditch 
Concept, And Only When Called For In The Plans *Extra Pavement When Exist. 

Slot Exceeds 12 11 In Depth 

SINGLE SUJT SHOWN f DOIJBLE SUJTS SYMMETRICAL ABOOT CENTERUNE J 
SECTION CC f CASE 3 J 

TRAVERSABLE SUJT INLETS fPARTIALJ FOR EXIST/NB 

@ -
-

INLETS 
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I 
I 
I 
I 
I 
\ 
\ 

,.,,,.. ...... ---,--... 
/ 

/ I 

---+---

" / 
' .._ __ ,__ _ _, / 

' / 

TOP 

' -/ 

LA 
TOP VIEW 

SLAB OPENINGS 

\ 
\ 
I 
I 
I 
I 

I 
I 

tJIMETER -SIZE 
MIN. MAX. 

4'-0" 2' -0 11 x 3 1
-/

11 2'-0 11 x 3'-1 11 

5 1-011 2' -0 11 x 3 1
-/

11 3'-1 11 x 4'-1 11 

6 1-0 11 2' -0 11 x 3' -1 11 3 1-0 11 x 41-6 11 

8 1-0 11 2' -0 11 x 3 1
-/

11 3' -0" x 41-6 11 

-
Type C 3'-1 11 

Type D 4'-1 11 

Type E 4'-6" 

~ --
TYPE C 4 1-0 11 

TYPE D 61-0 11 

TYPE E 6'-0 11 

(Minimum Diameter 
Unless Otherwise 
Shown In The Plans J 

SECTION AA 

~~ ~-
/ -- + -~ ---~ /' 

-,_ 
A// ,/ ' ',~ v 

Centered Inlet 

(! 

,.-----

Structure Bottom 

I; / 
, 

l 
I 
I 
I 
I . 
I 
I 

\ \ 
\ 

,\ 

~ 

Top Slab With 
Centered Opening 

Round Structure Bottom 
See Index No. 200 For 
Structure Bottom Details 
and Hole Reinforcement. 

/ 
/ L_ ' / - ~- - -

I I / " I 
/ " v / 

I I 
I I B I 

' -+~- ,, 
I I 
I 

I 
II 

I I 
I Centered Opening- I 

' 
See Table For v Dimensions 

" / 
\ I 

" / I\ 

'\ ' / ' 
'\ 

~ ', ' ' ~ ~ 

~ ', ' / v' 

"'' - -----· --- v-

'\ 

'\ -
/ 

/ 

K#4BarE ach Corner 
in. Length J ( 2. 1-0 11 M 

'\ \'' 
\ I~ - 2 Way Reinforcement 

Tables ~- See 
I 
' #5 Hoop Bar 

I v- r Peripheral Reinforcement J 

I 
I 

,/ lj 
I I 

,/ I# ' 
/~~ 
~ #8 Bars 

TOP SLAB 
REINFORCING SCHEOIJLE 

GRADE 60 I BAR J 

SCHEDULE OR 65 KS/ & 
70 KS/I WIRE FABRIC J 

ln 2/ft 

A 0.2fJ 
B 0.24 
c 0.37 
D 0.53 
E 0.73 
F (.()£ 

G 1.45 

TOP SLAB REINFORCING DIAGRAM TOP SLAB WITH 
CENTERED OPENING 

REINFORCING 
SLAB SLAB 12 WAYS/ 

DEPTH THICKNESS SCHEDULE 

I SIZE: 4'-0 11 

0 
~ 0.5'-40' 9fr c 

~~ 
-2 ~ 

SIZE: 5'-011 

~ dl 
t} ~ ~0.5'<30' 9~ c 
"'~ 30'-40' 9~11 0 '? § 
\o .t: 
~ti) 
o• SIZE: 61-0 11 .o 
~~ 0.5'< 8' 9f B 
o~ 

8 1 <18' 9~H c -' "- 2 11 Cl #4 Bars .... 
I r-= #5 Hoop Bar 18'<30' 91( -- Each Corner 0 

~:::: --i 30'<31' 9~H E 

~ I 
31'-40' 91( G 

SIZE: 8'-0" 

~ 0.5'<9' 11r c 
5 11 Spacing 9'<15' 11lH D 

2 Way Rei"nforcement 15'<2.3' 11-JH E 
See Tables 

23'<33' 11r E 

SECTION BB 
33'-40' II 111 G 

-
Type C 3'-1" 
Type D 4'-1" 
Type E 41-6 11 

Type C 2'-0 11 

Type D 3'-1 11 

Type E 3'-0" 

61-0 11 3 1-6 11 

Unless Otherwfse Unless Otherwise 
Shown On Plans Shown On Plans 

See Index No. 200 for structure bottom details and hole reinforcement. 

ALT. B STRUCTURE BOTTOM FOR 
INLETS TYPE C, D & E 

"' .. 
'" .; 
..; 
• §1; 
f-
~ .,, 
-" 

I /--1----,\ 11 

1111 Cl I-Extra #4 Bari 
2 • · I-- Each Side And I 

I \ Above Pipe ; 

I \'Openlngs /I I 
I ' -- / 

I . 
-

I I I 
I 

' ' 

~ -" ~~ 
0 0.,, 

"' t5 ~ 
I I 
~ • "'" .2 ...:<: 

~ :;;:~ 

"' 
-.., 

PIPE OPENING SCHEMATIC 

t 

ALT. A STRUCTURE BOTTOM FOR INLETS TYPE C, D AND E 

@ -
-

2006 FOOT Design Standards 

DITCH BOTTOM INLET 
TYPES C,D,E & H 

Last 
Revision 

07/01/05 

Sheet No. 

6 of6 
Index No. 

232 



~ 
~ 
.t 

;,, ;, 

~ ~ • A . <t 
L Q. 

' <o 
;.., ~ 

;,, ;, 

~ ~ 
13 .t 

CIPL 
Precost 

#4 Bors (j 

12" ctrs. 

8" 
6" 

5'-4u CIPL 
5' -0u Precost s--, 

4'-0H 
4'-0H 

Eye Bolt 

g 
See Index 201 

<:; 

1'J 

s--1 
PLAN 

41-0 11 

Horiz. Woll = - = = 
Reinforcing 11 II II 
r See Table I J 

1r=-1r= 1-~1 
II II 

II 
3u Clear 

11-11 1--11 

#4 Bars (j II" Ctrs. ( 8 11 Slob J 
Or 8 11 Ctrs. ( Precost 6" Slab) 

Sod 

SOD ONLY 

Inlet 

G 
F 

SECTION AA 

Sod 
SY 
7 
6 

Inlet Povt Sod 
er* sr 

G 0.43 10 

L3 x 3 xi ~1 
-~ 

2' F 0.34 9 
-~ 

Precost 

A 
_j 

:::::: :g 
.s ~~ 
"' :s Q . "- !" <o 

#4 Bars (j 

12" Ctrs. 

r 18 Spaces 19 Bars J C --, 

' 

' 
r~I/~~ 

nun II rnn II 

Uasonory Seal 
For Preoast Inlets 
See Index 201 

I TYPE F SHOWN, TYPE G SIUILAR ! 

PIPE OPENING SCHEMATIC 

3'-0 11 

3'-0 11 

2'-1111 

_11 __ 11_ 

-ll--113"CI. 

SECTION BB 

SECTION CC 
1« Notch Permitted 

(At The Option Of The 
Manufacturer J 

5 11 CIPL 
3u Precost 

CIPL 
?recast 

. . 
"' <o 

L3x3xi 

~ 
s SECTION DO 

~ ( Typ. J 

3 11 Cl. 
~ 

A 

L 

sj/ 

r 2u c1. ( Typ., 

~·~ •i., 

r==i.=~ 

ll 
II 
8" 

II 

~ 9 
lo 

1r 
II 
1r 
~ =I\=-
~_Jj-· 
-~., 

~~r--- ~~ 
~to=~ ~~1 

JI 
II 

4'-10" 8" -

JI Eye Bolt 

~t· ~ See Index No. 201-----,,,_ 

... 

II 
11 

.;.1> ".+-----~-~ ...... ~ 
lL_~ lL_ _Jj _~ - .,L 
~ -

PLAN 

_J_l_ll 
-----;r -------ii- ------,, 
Horiz. Woll Reinf. II 

::_r~_JL 
--~ --- #4 Bars ~rs.--

SECTION AA 

.. 
A 

_j 

6" 

STEEL GRATE 

GU\. 
SECTION CC • 

~ 
• 

~ 
SECTION DO 

5u Steel Decking, Weight 630 Lbs. Main Bars 5u xi• 
Intermediate Bors t-i_u x i~, Reticuli"ne Bors 1f' x // 

6" 

Grote 5'-3 11 

1" Chamfer Or Radius ( Typ. J 

#4 Bars Ci 

12 11 Cfrs. 

~ 

:ll 

• 9 .g TQ ..,,, 
~Ill~ ~ • 

3" 
"jg~ .'2 " ,, ~ :§! 
Cl> .!2 ~ 

Cl. Q... ·- e: ;; 

~~~ ~ 
"' 

~~~ ~ .!:?f...:.!2 

~ ~"' ., 
"ti)~~ 
8JJ~ 

l., 

SECTION BB 

*For Estimating 
Purposes Only 

L3 x 3 x 5 

7lf Loj 
HORIZONTAL WALL RE/NF. SCHEDULES 

TYPE F INLET (TABLE I J 
Ml'.~ 

TYPE G 

Sod 

PAVT. AND SOD 
3 11 Concrete Pavement 

Notes: 

I. Pavement and/or sod to be used only where 
called for in the plans. 

2. Cost of paving to be lncluded ln cost of Inlet. 

PAVEi/ENT ANO SODDING 

STEEL GRATE C 
Steel Grating, Straight Bors 3" x iu 
Ref!cu/fne Bors 2" x j-' 

TYPE F 

RECOllllENDED llAXllllJll PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

2'-6" (TypeFJ 18" 

4'-0" (Type F J 30" 

4'-10" / 5'-0" (Type G J 42." 

Note: Recommended slzes are for concrete plpe. 
Sizes for other types of pipe must be verified 
for fit in oooordance with Index No. 201. For 
larger pipe sizes see Note 3. 

l'.W. SllHBJIU ,::t=A,, - - ..,. 
O' - 4' Al2 0.2fJ 12" 8" 

4' - 7' A6 0.20 6" 5" 

7' - 12' B5.5 0.24 st_• S" 

12' - 15' Special I 0.267 S" 4" 

TYPE G INLET ( TABLE 2. J 
l'.W. SIJllEIJIJLE - Ml'.-- ,.,,,,,, - Ill" 
O' - 3' Al2 0.2fJ 12" 8" 

3' - 7' A6 0.2fJ 6" S" 

7' - 10' 85.5 0.24 5-JH S" 

ID' - 15' C6.5 0.31 6lH 6" 

@ -
-

GENERAL NOTES 
I. These inlets are designed for use in ditches, medians, 

pavement areas, or other areas subject to heavy wheel 
loads, minimal debris, and bicycle troffi"c. Thls inlet may 
be placed In areas subject to occoslonol pedestrian 
traffic such as londsooped areas and pavement areas 
where pedestrians con walk around the inlet. When 
ln/ef ls placed in areas subject to bi"cyle truffle, install 
flller bar when clearance or gap Is greater than 111 

as shown in Index 218 Inset B. 

2. When alternate G grate Is specified In plans, the grate 
ls to be hot dipped galvanized after fabrlcoflon. 

2006 FOOT Design Standards 

3. These Inlets may be used with Alf. B structure bottoms. 
Index 200. The inlet and bottom combinations are to be 
paid for under the contract unit price for inlets ( DT Bot J 
(Type F (or G J J ( J Bot, Depth J, Ea. 

4. For supplemental details, see Index 201. 

5. All reinforclng Grode 60 bars wi"fh 2 11 mln. cover unless 
otherwise noted. Bors to be cut or bent for 1-J; clearance 
around pipe opening. Provide one additional 4 bar above 
and at each side of pipe opening, as shown. 

6. All dimensions are for both precost and cost-In-place 
inlets unless otherwise noted. 
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L 

L 

Slde Slope 

Toe Wall Required 
(Paved Or Unpaved Ditches) 

/ 

4' 3" CIPL -
4' -3 11 ?recast 

Al }Eye Bolt 
See Index 
No. 2.01 

"' ~ -t, ~- ---

_, ~ 
~ 

!!,, • 
8 '-> <t 8 

• L _j <t ~ 
'-

Sf 
6" 2" ~ 2" 6" .._ C/PL C/PL - -I 

~ H Expansion Joint ~ ?recast 6" O" ~ O" 6" Preoost 

/ 
~ 

I 

l'-6" 

f--- 3 11 Cone. Di"tch Pav't -------

) 
2' Sod All Around 

Lo/9SYJ 

-----
Lo 

PAVE/JENT & SODDING 

c 
_j 

. ~-----«> 

"' ~ 
A__J 
PLAN 

fCAST-IN-Pl..ACE /NI.ET SHOWN, W/THWT' 
GRATE, PREr:AST /NI.ET $11111.AR J 

Inlet 

Inlet Elevoflon As 
Steel Grating See Detofl '\ ~Shown On Plans 

See Inset A 
For Preoost 
Inlet ( Typ. J 

t 
Ir 

#4 Bars Cil 
12" Ctrs. 

~"' 

f 

' ~ 
II 

2 11 Cf PL I 2" C/PL 
Only Only 

- Horiz. Woll Reinf. 
r See Tobie I J 

3 11 Cl. ~j 
~\ ~1-

] 
_, 

~ 1i r ... ~ ~ 

~ ' "' t\I {.. " ,_ 9 il • '12 ;;:~ ~ 
• ~.Cl -• . -. ., 

a..~.~ ~ 

j 
<l] • .._C!!;: 
i:;..J ... oE 
~~~ fr 
~~~ " 

~ ~:ii~ 
til ~ 
a~~ 

3" Cl. 

. . ., "' 
#4 Bars <il 12" Ctrs. (8" Slab~ J_} \_#4 Bars <il 12" Ctrs. (8 11 Slab) 

C/PL 18" I 

SECTION CC 

SECTION DD 

Or II" Ctrs. ( Preoost 

~"sr: .. 1 

Or 8 11 Ctrs. <?recast 6" Slab J 

CJ 
Pr eoost 6 11 

2.' -II" 
3'-3" 

I s" I 
6" 

f Pipe Opening Not Shown J 

SECTION 88 

Ditch Block (Low Side Of Inlet On Continuous Ditches J 

HORIZONTAL WALL REINFORCING 
SCHEDULE (TABLE I J 

WALL SCHEDt/IE 1=1 MAX. 51'AC/llS 
DEPTH BA/IS 'llflF 

O' - 4' A/2 0.20 12" 8" 

4' - 9' A6 0.20 6" 5" 

9' - 12' A4 0.20 4" 3" 

9' - 15' B5.5 0.24 5-J" 5" 

_, 
1i ~ <t 

@ -
-

INSET A 

Steel 
Gratlng 

I-Extra #4 Bdr 
Below Grote Seat 

4'-0" Or 
C/PL 2' -II" 

2'-11" o~ 
4'-0"-i C/PL 

Preoost 3'-10" 3'-3"1 Precost 
Or 3'-3" Or 3 1 -IO" 

'1 
I 

6'-0" 3'-6" 
(Unless Otherwise Or 4'-0" 
Shown In Plans J (Unless 

Otherwlse 
Shown In 
Plans J 

NOTE: Alt. B Structure Bottom Only. See Index No. 2.00 
for structure bottom details and hole reinforcement. 

INLET WffH STRUCTURE BOTTOM 

f PRECAST OPTIOll J RECOlllJENDEO IJAXllJIJIJ PIPE SIZES 
INLET INSIDE WIDTH PIPE SIZE 

2'-11" or 3'-3" 24" 

----- Predominate Flow- ~ 3'-10" or 4'-0" 30" 

CIPL 6" 6" 

Precostl 3"13"1 
Note: Recommended sizes ore for concrete pipe. 

Sizes for other types of pipe must be 
verified for fit in accordance with Index 

4'-0" 
3'-10" 

(Pipe Opening Shown J 

SECTION AA 

No. 201. For larger pipe, see Structure 
Bottom detall above and Index No. 2.00. 

4' 3" out To out -

Horiz. Wall Reinf. 
(See Tobie I J 

l'-5" I l'-5" I l'-5" 
~ 

~ i /Typ.) 

r' Cross[ / ·" 
Bar "<•j 

/ 

" #4 Bars CP 
1211 ctrs. L 5 x 3 x 

Each End 
' / 

" 
I • 

'""' il ~ §_ -<• 

" "' "' "' I: 
Weld Uoln Bors To 
(See Detail Below 

L 
-~~ 
~g -- -- il 

) "' .ir I 

~ 
'->.I 

Moi"n Bors 5" x i" (Notched For Cross Bors J 
Cross Bors Ii" x f" (Continuously Welded At Main Bar Notches J 
Uoin Bors And Cross Bors Flush On Top. 

i 
DETAIL 

Note: Two Required Per Inlet 

STEEL GRATING 

GENERAL NOTES 
I. Thi"s inlet is desi"gned for use in di"tohes, medians, pavement areas or other areas subject to heavy 

wheel loads with minimal debris. Thls Inlet ls not for use In areas subject to bloycle traffic. This Inlet 
may be placed in areas subject to oooosionof pedestrian traffic such as landscaped areas and 
pavement areas where pedestrians con walk around the inlet. 

2. All relnforofng Grode 60 bars with 2" min. cover unless otherwise noted. See Index No. 201 
for eqw"volent area of welded wire fabric. Cut or bend bars out of way of pipe when necessary; 
bars to clear pipe by 1/11

• 

3. When alternate G grate ls specified ln plans the grate Is to be hot dipped galvanized after fabrlootlon. 

4. For supplemental details, see Index No. 201. 

5. All dimensions ore for both preoost and oast-ln-plooe Inlets unless otherwise noted. 

6. Cost of ditch paving to be included in cost of inlet. Sodding to be 
pold for under contract unit price for Sodding. SY. 
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t 

s--, HORIZONTAL WALL REINFORCING SCHEDULES 

~L----~--------~tl----=--~ ., SINGLE LAYER REINFORCING 
<TABLE I) 

DOOBLE LAYER REINFORCING 
<TABLE l!.J 

~ \ 
'<) 

~ 

~ "; 
~<!>)__ ____ \,_' 

10 11 5'-2." 

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

2" Clear 

~ 6 11 Concrete Ditch Paving, 
Reinforced With 6" x 6 ~ 

10/10 Welded Wire Fabrlc 

~ ~ 

)_ _ - - - - - - -"-' 
B-J 

4 11 Clear 

L+ 16" 

13'-4"+ L 

(Grate Not Shown ) 

Horiz. Wall Reinf. 
(See Tobie I J 

#4 Bars ri 

I 

j 
~ 

)__ ____ 

5'-211 

Anti-Vortex Wall 

A 
_j lt 

"' ~ -~ 
~ .. 

C, 
'< / -lt 

"' ~ -~ 
~ 

{ "' rL 
'1 

10" 

~·-=2--"" ..... ~-----~ Construcflon Joint Permitted 

L (See Note 2J 

r Pipe Opening & Grate Not Shown J 

8" 

#4 Bars ri 12" Ctrs. (8 11 Slob) 
Or 8 11 Ctrs. r Precost 6 11 Slab J 

-lt 
• 
~ -~ 
~ 

"' ~ 
£>! -lt 

• 
~ -~ 
~ .. 

INLET 

/SOllETRIC 
OF 

FENCE 

J Fence Type B 

fl Slope To Match 
Ditch Grade 

"' 3" Clear 111~ 
~ ~U #4 Bars r;i I [f-LI J 12" Ctrs. 

Typical~~ Horlz. Wall Relnf. 
~ (See Tobie /J 

F.L. Elev. 

Fence Type B 

12 11 ntl-Vortex Wall r (See Note"" 2 J,.._,~-'""'~• 

'f' ,_ 
12" ctrs. 

d rl--3
-'--

6
-"--

(Pipe Opening Shown. Grate Not Shown J 

SECTION AA SECTION 88 

INLET LEN6THS <LJ LESS THAN OR ErJJAL TO 9'<SJNGLE LAYER WALL REINFORCINGJ 

Horiz. Wall Reinf. 
(See Tobie 2)---=o::::; 

-

11 ====------
~ ~ #4 Bors r;i 12" Ctrs. (Each Face J 

For Depth~ 6 1 

#4 Bors ri 8 11 Ctrs. (Each Face J 

I For Depth > 6 1 

#4 Bars ri '2~"~C~l~ea~r_,, "-' 

12" ctrs2_= __ j __ '====....,ll.flr " g 1 1 --- Construcflon Joint Permitted t\J t3 I/ 

1 -----+ \ i' #4 Bars r;i 12" Ctrs. r 8 11 Slab J 

"" ~ --- -oi»F'-
Above For Detoifs---,.i, 

1 
__ 1 

WALL SCH. ,:;;:,, MAX. SPA&lllS WALL SCH. ,:;;:,, MAX. SPACING 
DEl'TH BNfS nF DEl'TH BNfS I nF 

SIZE• L • 5'-o" SIZE• L•9'-o" 
O' - 5' A/2 OJ!O 12" 8" O' - 4' A/2 0.20 12" 8" 

5' - 8 1 A6 0.20 6" 5" 4' - 6 1 A6 0.20 6" 5" 

8' - 15' 85.5 0.24 sj" 5" 6' - 8' 85.5 0.24 s.;u 5" 

8 1 
- 15' C6.5 0.31 6-jll 6" 

SIZE• L •6'-0' SIZE• L•/11-o" 
O' - 4' A/2 0.20 12 11 8" O' - 3' A/2 0.20 12" 8" 

4' - 6 1 85.5 0.24 sj" 5" 3' - 5' A6 0.20 6" 5" 

6' - 9' C6.5 0.31 6-J." 6" 5' - 8' C6.5 0.31 6t" 6" 

9' - 15' C3.5 0.31 3il 3" 8 1 
- 15' C3.5 0.31 3~" 3" 

SIZE• L•T'-o" SIZE• L • IZ-o" 
O' - 4' 85.5 0.24 sj" 5" O' - 4' 85.5 0.24 s.j" 5" 

4' - 7' C6.5 0.31 6J" 6" 4' - 6' C6.5 0.31 6.Jll 6" 

7' - 15' 04.5 0.53 -Ii" 4" 6' - 15' 04.5 0.53 -Ii" 4" 

SIZE• L•B'-o" SIZE• L•H'-o" 
O' - 3' 85.5 0.24 st" 5" O' - 4' C6.5 0.31 6.Jll 6" 

3' - 5' C6.5 0.31 6-j" 6" 4' - 7' 04.5 0.53 4j1t 4" 

5' - 9' 04.5 0.53 4/." 4" 7' - 15' ES 0.73 5" 4" 

9 1 
- 15' ES 0.73 5" 4" 

SIZE• L •9'-0' SIZE• L•ltl-o" •IO' WALL THICICJtESS 
O' - 4' C6.5 0.31 6j" 6" O' - 4' C6.5 0.31 6j" 6" 

4' - 7' 04.5 0.53 4" 4" 4' - B' 04.5 0.53 4.j 4" 

7' - 15' E3 0.73 3" 3" 8 1 
- 15' ES 0.73 5" 4" 

SIZE• L•IB'-0' • 10' WALL THICICJtESS 
O' - 3' C6.5 0.31 

3' - 5' 04.5 0.53 

5' - 8' ES 0.73 

8 1 
- 15' F5 /.06 

9ENERAL NOTES 
I. This Inlet Is to be used at locations having high flow rotes, usually where on endwoll 

could not be utilized without hazardous intake. 

6.j" 

4j1t 
5" 

5" 

2. Inlet length r L J shall be set bi' the designer for the greater of either culvert requirement 
or inlet pool not to exceed 12' depth. Structures over 6 feet in depth ore to be checked for 
f/otof!on by the designer of project drainage. 

3. This ln/et is not lntended for use with Alternate B structure bottoms. 

4. Inlet ond anti-vortex wall to be Closs II Concrete. 

5. All reinforcing Grade 60 with 2" min. cover unless otherwise noted. See Index No. 201 for 
equbro/ent area of welded wire fabric ( WWF J. Bars to be out or bent for rJ" clearance 
around pipe opening. Bend top and earner bars to clear anchor holes. 

6. Channel section C 3 x 6 at 14" max. bar spacing may be used as on alternate for the C 4 x 5.4 
channel at 15 11 bar spacing. 

7. Channels and bars for grate shall be ASTM A242/A242M, A51VA572M or A588/A588M, 
Grade 50 steel, and galvanized in accordance with Specification Section 962-7. 

8. Fence enclosure sha/I be Fence Type B (Index No. 802 J. All posts to be set in concrete. 
A minimum of 10 posts required. Corner and approach side posts to be 3 11 nominal diameter. 

9. 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 J, Each. 

6" 

4" 

4" 

4" 

,_ _______ ._ ___ ....:.,___.~Or 8 11 ctrs. f Preoast6 11 Slob) 

811 fForL~ 14'J I L (See Note 2J 1--- 8 11 fForL~ 14'J 811 fForL~/41 J 3'-6" I l811 fForL~l4'J 
10. Anchor Bolts sha/I be ASTU F/554 Grade 36 fully threaded headless bolts, Installed In 

oooordance with Specification Sections 416 and 931. Nuts shall be ASTM A563 or A/94 
and washers sho/I be ASTU F436 or Type A plain washers. All nuts. bolts and washers shall 
be galvanized. 10 11 (For L > 14' J 10" <For L > 14'} 10" (For L > 14') 

r Pipe Opening Shown, Grate Not Shown J 
SECTION AA SECTION 88 

JO" (For L > 14' J 
( Plpe Openlng & Grote Not Shown J 

INLET LENGTHS <LJ GREATER THAN OR ErJJAL TO 9'<DOOBLE LAYER WALL REi.l'i""'NFORCli;..;,;,,;.;.;;,;'NG.;;_;,.J-------------------------"T""".,.,,,--r-----t 

@ 
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~ o-, 
iv21" Bara I w I~ fAngleJ~ ,.-BarsAfChonnelJ 

.-----=l==== F
0
=r==o=t=<=='=';:;..,cr't:LJ"'1= u=='====l===;=_===i

0
_/f ma. 

c:::::===:~==:;::::===~:b/7 Bars C (Flat J 

l 
,;:;"'" 

v 
I 

_l__~~~=;;;:;;;';;;;;;~~X-=-~-=~~~==~~nde:::: '================~====~~ 

J 

~,a ,~:<e!-V I I 
0 -iJI 

~~ 15" 15" s i~ 
I 

-

-

f" Dia. Drilled 

F 
Anchor Hole l 

Mr:t----t---t j 

"L - /" 

SECllON CC 

i ~" Dia. 
Anchor Hole------j~~-~ 
~-~/ ' ~;iv 2 

L -11'""' . " ., 
I 

8" I 2fl 
GRATE SEAT AND ANCHOR HOl£ Pl.AN 

i" 2" 
~-

Bars A (Channel}- I Bar B (Angle )l 

• \I "'"] Seat--, "' "' 

GRATE <VANT/TIES 

PIPE 
SIZE 

3011& 3611 

42"& 48" 

84" 

SPECIAL 

SPECIAL 

SPECIAL 

SPECIAL 

L 

7'-0" 

8'-0" 

9'-0" 

10'-0" 

12'-0" 

14'-0" 

/61-0 11 

SPECIAL 18' -0 11 

Table Notes~ 

s 

14f" 

12.~" 

14f" 

BILL OF STEEL 

BAR No. REQ'D. 

A 
B 
c 
A 
B 

c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 
A 
B 
c 

5 
2 
3 

6 

2 
3 

7 
2 
3 

8 
2 
3 

8 
2 
3 

9 
2 
3 

II 
2 
3 

12 
2 
3 

14 
2 
3 

16 
2 
3 

LENGTH 

4'-ti" 
4'-11111 

4•-11i" 
4'-tl" 
5 1-11.J.11 

51 -11-J" 

4'-Ji" 
7'-11 1

" 

7
1 -11l" 

4'-ll" 
ll'-11 1

" 

ll'-11~" 
4'-1/" 
13'-lll" 
13'-ll!" 

4'-li" 
15'-111 " 
15'-lli" 

4'-1-J." 
!7'-114• 
f1'-11i" 

See Sheet No. I of 2 for dimension "L" location. 
See steel grate Pion Vfew for dfmens!on "S" locaf!on. 

Ill 

134 

156 

178 

178 

201 

245 

267 

312 

356 

I I h
16 

BarsA ( 5-;-~-1-..\ !Channel! 

Gap r~ 1•• ' Corner- ~3" -JL3x2jx.J 
/ Bar B (Angle J 

.;..f Angle !,.! °"•I 

[ 

~ 1-ja x 12" Galv. Thre;;ed Anchor Rod, Washer & Hex Nut 

! -r:; Anchor Ho/el 

ti;'" :: Adhesive Bonding Material System 

• I 

DETAIL E SECTION FF 

STEEL GRATE 

2006 FOOT Design Standards 

DITCH BOTTOM INLET 
TYPE K 

STEEL 'l/ElfiJHT 

ANGLE FLAT 
3"x 2j11x i" 2 11 x i" 
( 4.s# /FT J ( 3.-t# /FT J 

45 

54 

63 

72 

81 

90 

108 

126 

144 

162 

Last 
Revision 
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Flat Bar 

;,tt DTa. x !~" LDng Hex Bolt, 
Flit Washer, Fender Washer, And 
Look Nut, all stainless Steel. 
( 6 Required Per Skimmer J 

Bolf& 
Flat Washer 

Front Panel 

Side Panel 

Front Panel 

VIEW A 

Front Panel 

Bolt Spacing 
Varies See Sheet 2 

Flat Bar 

= 

VIEW B 

Side Panel 

Fender Washer & 
LDck Nut 

Flat Bar 

Side Panel 

Front Panel 

See View A 

• 

Flat Bar 

See Design Note 2 

Front Face 
Of Structure 

Side Panel 
Structure 

i• Dia. Stainless Steel Stud Type 
Expansion Anchor WlfjttNut And Washer. 
Embedment Depth= 22 , Anchors To 
Be Kwlk Bolt II By HILT/ Corporot!on, 
Power-Stud By Powers Fastening Inc., 
Or TruBoft By ITW Ramset/Red Head 
Or Equal. Anchors To Be Installed 
According To The Manufacturer's 
Recommendations f 12 Required Per Skimmer J. 

PICTORIAL VIEW 

&' Expansion Anchors GENERAL NOTES 

PLAN 

Top Of Structure 

I 
I 

I I 
II 

SIDE VIEW 

.. 

/ 
/ 

/ 

I 
I 

I 
I 
I 
I 

) 

I 

I. This sklmmer ls intended for use on Type C, D, or E Ditch Bottom Inlets that ore used 
as outlet control structures of stormwater management faclllfles. 

2. The side panels are dlmenslonally symetrlc, therefore they may be used on either side 
of the structure. 

3. Two ( 2) sklmmers may be constructed on one structure provided they are on opposite ends. 

4. The wldth of the front panel (dimension W) shall be the same as the outside dimension 
across the front of the structure. 

5. The front panel, side panels, and flat bars are to be hot dipped galvanized after fabrication. 

6. The location of the reinforcing steel In these structures must conform to the appllcable 
standards to avoid C<Jnflict with the expanslon anchors used to attach the skimmer. 

Expansion Anchor Spacing Varies, See Sheet 2 
\ 

7. Grates to be used on the Inlets unless otherwise specified In 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 is to be included in the cost of the inlet. \ 

I 
I 

DESIGN NOTES 
I. The designer must specify, in the plans, the skimmer heighf(dimension HJ and 

the sldes where the welr slots and sklmmers are located. The skimmer 
height must be one of the dimensions shown In the table on Sheet 2. The skimmer 
should not be used on structure sldes with outslde dlmenslons greater than 6'-4u. 

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 weir slot. The 
distance between the pond bottom at the structure and the skimmer shall be 
not less than I foot. 

3. The configurofion of skimmers may be subject to regulatory requirements. 
The designer should coordinate the outlet control structure details with the 
permitting agencies. 

4. Where this skimmer ls used, the designer should reference this Index with 
the outlet control structure details. Where a dlfferent sklmmer deslgn ls needed, 
the designer should provide skimmer details In the plans. 

5. The designer shall evaluate if a grate ls needed for safety reasons. Where a grate 
ls not needed for safety reasons and Is not desirable for hydraullc or other reasons, the 
designer may omit the grate by stating so in the outlet control structure details. 

6. The deslgner must show the conflgurafion of the weir slots in the outlet control 
structure deta/I. 

@ -
-
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Skimmer Height 
As Specifled 
In The Plans 

H 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

~r-_""•~ 
c;>I ----

1 

111 x tl.11 I (/') 

f3 s15ts !~\pi ___ _ 
I 

I 

I 
"' ·I----

DIMENSIONS 

Bolt 
Spacing 

D E L s 
Inches 

3 Jff; 28 3 

3 Jff; 28 4 

3 Ji, 28 5 

3 Jff; 28 6 

4 4ff; 31 6 

4 4ff; 31 7 

4 +,; 
16 31 8 

4 4ff; 31 9 

4 4ff; 31 10 

5 s-i 31 10 

5 sff; 31 II 

5 si 31 12 

6 6#, 31 12 

6 6ff; 31 13 

6 5.J. 
16 31 14 

i' Holes For Expansion Anchors ~ 

I 

I 

I 

I 

I 

I 

I 

I 

I 

TOP VIEW 

L 

I~ ~ 

I I 

I I 
' ' 

4" • I If 

1· ·1 r""• +----+ ---
' ' "' +-----+ --- "' 
' ' 

+------+ __ : 
~ --~-----

t Steel Sheet 0.1345" Thick (JO Gage~ UJ ~i" Dia. Lut 
(6 Ho/esJ 

END VIEW (FRONT J SIDE VIEW 

SIDE PANEL 

11.11 __,_, 
µ1 I 

• 
is' Dia. 
(3 Holes)~ "' 

'> "' 
"' 

• -
UJt 

iN Thick x rJ" wide 

FLAT BAR 

45·n,, 
i_"- Bottom Flange~'( 

Top Flange (Cut Away)~ ~ ~ 
~t~,~L~1~~~~ ........ ,~~~~~~~'\.-~~---.., 

f, 
I TOP VIEW 

w 
Front Panel Width Varles, See General Notes 

I 

' 
I 

- -<!>-
I 

"' f----- ----

' "' ; I 
- it / 

I 

<I> ----- - ----- - ----;---- ----

Steel Sheet 0.1345" Thick ( 10 Gage J~ i" Dia. , ____/ 
(6 Holes J 

FRONT VIEW 
FRONT PANEL 

2006 FOOT Design Standards 
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END VIEW 
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Basin Wall 

Outlet 
Pipe 

1---- Solid Cap ---

Corrugated 
Skimmer --+-
Baffle 

r Centerline 

I 

I 
I 

1211 

I Cleanout I 
Pipe 

-t 
See Angle Detail 

Neoprene Gasket 

Latch Hinge 

Latch Pin 

Contact With 
Skimmer 

2A 

Basin Floor 
FRONT ELEVATION 

SIDE ELEVATION TYPE I SKIMMER 

Latch Pin 
4 @ i 110 Bolf, 

----::::-:--.~-Hex Nut and Washer 

Lid Hinge 

PLAN SECTION 
UD DETAILS 

Latch Hinge 

Lid 

I 

l4" 
ANGLE DETAIL 

Angles on other side of 
skimmer are mirror image. 

TYPE I SIC/Ill/ER 
DIMENSION TABLE 

WTIET f'll'E A 8 

18" 12" 42" 

24" 15" 48" 

30" 18" 54" 

36" 21" 60" 

Bolt angles to basin wall 
With ( 4 J i 110 x 2i11 

1>--ss Expansion Anclwrs r ~all 
Limits Of Skimmer On 
Round Wall Basin 

<( 

I Outlet Opening I 

~in Basin Waif~ 

TOP VIEW 

I '~ <( 
I ~ 
I 

Wal/ 

Flat Wall 

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. 

Outlet 
Pipe 

@ -
-

10 11 Round Cleanout Port 
W/Neoprene Gasket 

r Centerline 

I II 6 1~ ! • 6 1~ I Ten f"0 x 2 11 Studs 
w/Nuts and Washers 

SIDE ELEVATION 

I I 

0 : 0 _l_ 

I 

2' -6,, I t -~ 
-· -------· "' "'I 2 1-10 11 

3'-011 

FRONT ELEVATION 
Note: The cleanout port for the Type II skimmer shall be 
gasketed, with either a threaded screw-in lid or 
a lid secured by four stainless steel quick-release latches. 

TYPE JI SKIMMER 

GENERAL NOTES 
I. The French-Drain Skimmer is a hooded cover, mounted over an outlet in a catch-basin, that prevents oil and 

f/oatinq debris from exiting the basin. Use this skimmer in french-drain catch-basins and in other locations where 
there 1s a need to prevent oil, debris or other floating contaminants from exiting catch-basins through outlet pipes. 

2. Place neoprene gasket rr;aterial between the skimmer and the catch-basin at all points of contact. Trim the 
gasket neatly to extend 2 inch beyond the joint on all sides. 

3. Skimmer baffle, cleanout pipe and angles shall be primarily constructed of eithe galvanized steel, aluminum, 
polyvinyl chloride, polyethylene, fiberglass or acryonitrile fiutadiene 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 clseanout pripe shall comply with Standard 
Specification 943 for steel, 945 for aluminum or 948 for plastics. 

6. All costs for furnishing and installing a french-drain skimmer shall be included in the cost of the basin in 
which it 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 pre-fabricated French-Drain 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 II Skimmers are to be used only with outlet pipe diameters of /5 11
, /8 11

, and 24 11
• 
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Curb & Gutter 

12' I 2411 24" 

5'-6" 

TOP VIEW 

3" Concrete Apron 

Underdroln 

SECTION 

TYPICAL INSTALLATION ON SUJPES 

1 

Varles 

Grout 

~' 

II ...,, M ii I Varies Varies 

1 
_ -~ 

1 

curv1n1rra1n To Box curve un<1erdro1n To Box 

1
1 ~.L' L- -~I :'. TYPICAL URBAN INST ALLA T/ON 

I /, 1 I 
\ I) L_~ _ _J 

12" 

PERM/SSIBLE TOP ADJUSTMENT 

Grout 

1--------1- _:g: 
Cast Or Field Cut 4 11 

Wide Slots ( 2 J For Hinge 
Covers. Grout Around 
Hinge Covers. 

24" 

~- ~ 

I 
4' I 

TYPICAL TOP AND APRON 

i"Chamfer 

Typlool Opening, One Or More 
Sides. See Plans For Required 
Openi"ngs. Grout FU/ To Be 
Included In Cost Of Box. 

TOP VIEW 

23-J" 

12' 

I fMax.J 

M~~~~ 
I 

4
' I 

24" 
I 

4
' I 

SECTION AA 

BOX AND TOP 

BACK VIEW CO/ER REI/OVAL 

~ 
Or Bross Pin 

SECTION CC SECTION BB 

Optional Construction 
Joint Permitted 

2006 FOOT Design Standards 

HINGE DETAIL 
GENERAL NOTES 

I. Cast Iron cover and frame to be Neenah Foundory 
Company R-6660-JH, U.S. Foundory & Manufacturing 
Corporofi"on No. 7640-JK or equal. Neenah R-6660-JH 
detailed this Index. 

2. Box to be Class I Concrete, reinforced with No. 3 bars on 
8 11 centers both ways, sides and bottom. 

3. Concrete apron to be included in the contract unit price 
for Underdrain Inspection Box. 

4. All covers shall be furni"shed with pi"ck holes. Fi"tted 
lifts or handles are not permitted. 

5. Manhole Type P Alternate A, Index No. 200, with Type I 
Frame and Cover, Index No. 201, may be used In /leu of the 
box detaUed on thi"s sheet, and is recommended when 
high ADT Increases chance of the repeated vehicle loadlngs. 
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07/01/05 

Sheet No. 

1 of 1 @ -
- UNDERDRAIN INSPECTION BOX Index No. 

245 



r Outside 
Pipe ( Typ. J 

c 
3'-6" G G 

D or Span D or Span 

D or Span 

FRONT VIEW 

L}----------\_J 

/ ' 

TOP VIEW 

c 

3'-6" 

Const. Joint Permitted 
See End View 
(Enlarged) 

10" 

_£ -'+-=------I 
I 

~ 

1 
8 r 
I I 

E 

END VIEW f ENLARGED J 

Const. Joint Permitted 
( Keyway & Dowels Requlred
Dowels #4 Bors, 18" With 
9" Embedment Ci 12." Ctrs 
For Bar Grade And 
Payment See Note 3.) 

ENDWALL DIMENSIONS fEXCWSNE OF lllJLTIPLE PIPE SPAC/NB) 

' 
' 

x 
(X=SJ 

FRONT VIEW 

s 

i--

TOP VIEW 

r Interior 
Plpe ( Typ.) 

Location Reference Line 
(See Location Control Above ) 

x 

FRONT VIEW 

TOP VIEW 

NORMAL PIPE LEGEND SKEWED PIPE 
o Pipe Skew 
S Center To Center Pipe Spacing 
X Centerllne To Centerline Dlmenslon At Face Of Headwall 

ENDWALL POSITIONS FOR SINBLE AND lllJLTIPLE 
PIPE AND SPACING FOR lllJLTIPLE PIPE 

@ -
-

End Of Pipe 
(See Note 9) ---j 

Location Reference 
(Horizontal Clearance 
Measured To This Point) 

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 
insi"de the clear zone, the endwall is positioned 
so the location reference point ls at the clear 
zone llmlt. The front slope Is transitioned to 
the endwall as shown in Index No. 2BO. 

STANDARD 
lJJCA T/Oll aJNTROL 

2006 FOOT Design Standards 

GENERAL NOTES 

I. Endwall dimensions, locations and positions are for 
round and elliptical concrete pipe and for round 
and pipe-arch corrugated metal pipe. Round concrete 
pipe shown. 

2.. Front slope and ditch transitions shall be in aocordonce 
with Index No. 2BO. 

3. Endwa/ls may be cast in place or precast concrete. 
Reinforcing steel shall be Grades 40 or 60. Additional 
reinforcement necessary for handling preoast units 
shall be determined by the Contractor or the 
supplier. Cost of reinforcement sho/I be included in 
the contract unit price for concrete, ( endwalls J. 

4. All exposed corners and edges of concrete are 
to be chamfered/". 

5. Concrete meeting the requlrements of ASTM C4T8 
( 4000 psi J may be used in lieu 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 dltches with slde slopes flatter than 1:1-!_ 
provide 20' transi"fions from the endwall to the flatter 
side slopes, rlght of way permi"tting. 

7. For sodding around endwolls see Index No. 2BI. 

8. Payment for concrete quantities for endwa/ls 
skewed to the pipe shall be mode on the following 
basis: 

Endwall Skew To Plpe 
o· to 5• 

Use Tabulated Value 
o· 

6° to 1s• 15" 
16° to 30° 30" 

31° or over 45• 

9. Pipe length pion quantifies shall be based on the 
pipe end locations shown in the standard location 
control end view, or lengths based on special 
endwoll looaflons coiled for ln the plans. 

10. Payment for pipe in pipe culverts shall be based 
on pion quantifies, adjusted for endwall locations 
subsequently established by the Engineer. 

II. Endwalls to be paid for under the contract unit 
price for Class I Concrete ( Endwalls ), CY. 

Last 
Revision Sheet No. 

STRAIGHT CONCRETE ENDWALLS 
SINGLE AND MULTIPLE PIPE 

04 1 of2 
Index No. 

250 



D 

15' 
18 11 

21" 
24" 
27" 
30" 

36" 
42" 

48" 
54" 

DATA AND ESTIMATED aJANTmES FOR ONEENDVIALL 

ROOND CONCRETE ANO CORRUGATED METAL PIPE 

Opening Area 
<SF J 

Number Of PIDflB 
I 2 3 'f 

A B c E 

Dimensions 

F G s x 
1.23 2.46 3.69 4.92 l'-11 11 l'-2" 4'-0 11 l'-10 11 l'-2" 0'-6 11 2'-7 11 2'-7" 2 1-811 3'-0 11 3'-8" 
1.71 3.54 5.31 7.08 2'-2" l'-3" 41-611 l'-11" l'-3" l'-0" 2'-1011 2'-1011 2'-11" 3'-3 11 4'-0" 
2.41 4.82 7.23 9.64 2'-5" l'-4" 5'-0" 2'-0" l'-4" l'-6" 3'-211 3'-211 3'-311 3'-811 4'-6" 
3.14 6.28 9.42. 12.56 2'-8 11 l'-4 11 5 1-611 2'-011 l'-4" 2'-011 3'-5 11 3'-511 3'-6" 3'-1111 4'-1011 

3.98 7.96 11.94 15.92 2'-11" l'-5" 6'-0" 2 1
-/

11 l'-5 11 2 1-6 11 3'-1011 3'-1011 4'-011 4'-5" 5'-511 

4.91 9.82 14.73 19.64 3'-2 11 l'-6 11 6'-6" 2'-211 l'-6" 3'-011 4'-3 11 4'-311 4'-5" 4'-11" 61-011 

7.07 14.14 21.21 28.28 3'-8" /1-8 11 7'-6 11 2'-4" l'-8 11 4'-0" 5'-111 5'-1" 5'-3" 5'-/011 7'-2" 
9.62 19.24 28.86 38.48 4'-2" l'-10" 81 -611 2'-6" 2'-0" S'-0" 6'-0 11 6'-0" 6'-3" 6'-11" B'-6" 
12.57 2S.14 31.71 S0.28 4'-B" 2'-1" 9'-6"12'-9" 2'-0" 6'-0" 6'-9" 6'-9" 7'-0"17'-10" 9'-7" 
IS.90 31.80 41.70 63.60 S'-2" 2'-6" 10'-6" 3'-2" 2'-3" 7'-0" 7'-8" 7'-8" 7'-11" 8'-10" 10'-IO" 

SI~ le 
Metal 

1.23 1.24 
1.56 1.59 
UJT 
2.24 2.29 
2.73 
3.26 3.34 
4.53 4.64 
6.33 6.49 
8.15 8.38 

11.71 11.77 

Class I Concrete ( CY J 
Number And Type Of Pipe And Skew Angle Of Pipe 

Double Triple Q/adfup/e 
Conarete Metal Concrete Meirll Conarete Metal 

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 2.41 2.74 2.31 2.41 2.75 2.84 
1.99 2.01 2.06 2.f1 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.f1 3.53 

2.82 2.84 2.91 3.06 2.91 2.93 3.01 3.(1 3.39 3.43 3.51 3.l!1 3.52 3.56 3.71 4.03 3.97 4.03 4.24 4.69 4.14 4.20 4.43 4.91 

4.13 4.16 4.26 4.49 4.28 4.31 4.43 4.61 4.98 5.04 5.25 5.69 5.20 5.27 5.49 5.'Jl 5.84 5.93 6.24 6.91 6.13 6.23 6.56 7.29 
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 8.51 8.71 9.18 10.20 
8.11 8.fl 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 

10.40 10.48 I0.7S 11.33 10.BS /0.94 11.23 11.{!1 12.64 12.80 13.34 14.SO 13.34 13.SI 14.11 IS.39 14.89 IS.13 IS.93 fl.68 IS.B2 16.08 16.97 18.90 
IS.23 !S.3S IS.7B 16.69 IS.3S IS.48 IS.90 16.83 IB.7719.02 19.86 21.69 IB.9319.IB 20.0421.89 22.29':>9,61 23.9 2E.6122.Sl22.8924.fl 2E.96 

CORRIJGA TEO METAL PIPE ARCH 

Opening Area Class I Concrete (CY J ~· 

D 

15" 
IB" 
21" 
24" 
27" 

3011 

36" 
42" 

48" 

54" 

Dimensions Equiv 
t--u=(=SF""J,...=-=--t----i---,------,-,-----,-----,---,-----..----..-..=-=--M_111_rnbe"""'r"'Of.,..-Pl._pe---rAnd_

0
Sk-=eo::-w.::Ang __ le

0
0f----,P.-:lpe=:::--.::----tSpan Rise Round 

Note: Use the guidelines of General Note No. B for selecting 
tabular quantities. 

Span Rise Number Of Plpet1 A B c E F G s x Slfltl/e Double Trl.rJ/e OUodnlp/e Pl 
1 2 3 " o· 15· VI 45· o· o· 15- vi- - o· /::'J vi- 45· o· 15· v• 45- ,,,. 

fl" 13" I.I 2.2 3.3 4.4 l'-9" l'-2" 3'-10 /1 -IO" l'-2" 0'-4" 2'-6" 2'-6" 2'-7" 2'-11" 3'-6" 1.16 1.41 1.48 l.S2 1.60 f.7B I.BO I.BB 2.04 2.09 2.12 2.23 2.48 
21" IS" 1.6 3.2 4.8 6.4 l'-11" l'-2" 4'-3" l'-10" !'-2" 0'-9" 2'-10" 2 1 -1011 2'-11" 3'-3" 4'-0" 1.33 1.69 1.70 l.7S 1.84 2.04 2.06 2.IS 2.33 2.40 2.44 2.51 2.84 21" IS" 18" 
2811 2011 2.B S.6 8.4 11.2 2'-4" l'-3 11 S'-2" l'-11" l'-3" l'-8" 3'-S" 3'-S" 3'-6" 3'-11" 4'-10" l.7B 2.31 2.33 2.39 2.S3 2.83 2.l!1 2.99 3.2E 3.36 3.42 3.60 4.01 28" 20" 24" 
35" 24" 4.3 8.6 12.9 !1.2 2'-8" 1'-4" s'-lll 2·-011 l'-4" 2'-sf' 4'-o" 4'-o" 4'-2" 4'-7" s'-B" 2.34 3.03 3.os 3.14 3.32 3.72 3.77 3.93 4.29 4.40 4.41 4.72 s.25 3S" 2411 30" 
42" 29" S.9 11.B fl.7 23.6 3'-1" l'-5" 61-IOl 2'-1" l'-S" 3'-4l" 4'-9" 4'-9" 4'-11" S'-6" 6'-9" 3.13 4.06 4.09 4.20 4.4S 4.99 S.06 S.28 S.76 S.93 6.03 6.36 7.09 42" 29" 36" 
49" 33" 8.4 16.8 2S.2 33.6 3'-S" l'-6 11 7'-8" 2'-2" l'-6" 4'-2" S'-6" S'-6" S'-8" 6'-4" 7'-9" 3.83 S.00 S.04 S.18 S.48 6.16 6.24 6.S2 7.12 7.32 7.44 7.86 8.76 49" 33" 42" 

5711 3B" 10.6 21.2 31.8 42.4 3'-10" !'-7" 8'-7-1. 2'-3" l'-7" S'-lf' 6'-4" 6'-4" 6'-7" 7'-4" 8'-11" 4.{11 6.31 6.36 6.S3 6.91 7.74 7.B4 8.18 B.93 9.IB 9.33 9.BS 10.96 57" 38" 48" 
64" 43" 13.2 2E.4 39.6 S2.8 4'-3" l'-B" 9'-5-j 2'-4" l'-8" 6'-ol 7'-1" 7'-1" 7'-4" 8'-2" 10'-0" S.88 7.64 7.70 7.91 B.31 9.40 9.S2 9.94 10.86 II.IS 11.33 11.97 13.33 64" 43" S4" 
71" 41" 16.9 33.8 S0.7 61.6 4'-7" l'-10" 10'-4" 2'-6" 2'-0" 6'-10" 7'-10" 7'-10" 8'-1" 9'-1" 11'-I" 7.80 10.IS 10.23 JO.SI 11.12 12.49 12.6S 13.22 14.43 14.8S IS.10 IS.94 f1.77 71" 4111 60" 

CONCRETE EWPTICAL PIPE 

Opening Area Class I Concrete (CY J 
Dimensions ~· 

(SF J Number Of Pipe And Skew Angle Of Pipe Equiv. 
RlseSpani-..Numbec=-:~r~Of...-Pftt.~D#ll<=-t---,--,-----,-,-----,-,-----,------..x.-------t~s~1,.,,=i'-•ecr--ftOotJ=-=~'-M,------.-9T~~1.~~~e---,-----.QJ~•~.a1.~1...,='-M:--~RlseSpanRound 

I 2 3 " A B c E F G s 0° 15° 30° "5° 0° o• 15° ::so" "5° 0° 15° ::so" "5° o• 15° ::so" "5° Pipe 
12" 18" 1.3 2.6 3.9 S.2 l'-8" l'-2" 3'-9" l'-10" l'-2" 0'-3" 2'-10" 2'-10" 2'-11" 3'-3" 4'-0" 
14" 23" 1.8 3.6 S.4 7.2 l'-10" l'-3" 4'£.'6 l'-11" l'-3" 8, 3'-S" 3'-S" 3'-6" 3'-11" 4'-1011 

19" 30" 3.3 6.6 9.9 13.2 2'-3" l'-4" S'-1! 2'-0" l'-4" l'-7f' 4'-2" 4'-2" 4'-4" 4'-10" S'-11" 
24" 38" S.I 10.2 IS.3 20.4 2'-8" l'-S" 6'-3" 2'-1" !'-S" 2'-9" S'-2" S'-2" S'-4" 6'-0" 7'-4" 
29" 4S" 7.4 14.8 22.2 29.6 3'-1" l'-6" 7'-0" 2'-2" !'-611 3'-6" 6'-0" 6'-0" 6'-3" 6'-11" B'-611 

34" S3" 10.2 20.4 30.6 40.8 3'-6" l'-7" 7'-11! 2'-3" !'-7" 4'-S~u 7'-1" 7'-1" 7'-4" B'-2" 10'-0" 
38" 60" 12.9 2S.8 3B.7 Sl.6 3'-10" l'-B" B'-911 2'-4" l'-8" S'-3" 7'-11" 7'-11" B'-2" 9'-2" 11'-2" 
43" 68" 16.6 33.2 49.B 66.4 4'-3" l'-10" 9'-8~ 2'-6" l'-10" 6'-2!" 8'-10" 8'-10" 9'-2" 10'-2" 12'-6" 
48" 76" 20.S 41.0 61.S B2.0 4'-8" 2'-1" 10'-8" 2'-9" 2'-0" 7'-2" 9'-9" 9'-9" 10'-I" 11'-3" 13'-9" 
S3" 83" 24.B 49.6 74.4 99.2 S'-1" 2'-6" 11'-7" 3'-2" 2'-6" B'-1" 10'-7" 10'-7" I0'-11"112'-3" IS'-0" 
SB" 91" 29.S S9.0 88.S 118.0 S'-6 11 2'-10" 2'-6-J_ 3'-6" 2'-10"9'-0l 11'-4" 11'-4" 11'-9" 13'-I" 16'-0" 

1.09 l.4S 1.46 I.SI 1.60 I.BO 1.82 1.91 2.09 2.16 2.20 2.33 2.60 12" 18" IS" 
1.36 l.B2 l.B4 1.89 2.01 2.29 2.32 2.43 2.68 2.7S 2.80 2.97 3.33 14" 2311 IB" 
1.89 2.55 2.57 2.65 2.B. 3.22 3.Zl 3.43 3.77 3.88 3.9S 4.19 4.70 19" 30" 24" 
2.64 3.SS 3.58 3.69 3.9 4.48 4.S4 4.77 S.24 S.39 S.49 S.82 6.S3 24" 3B" 30" 
3.32 4.48 4.S2 4.66 4.96 S.64 S.72 6.00 6.60 6.80 6.92 7.34 8.24 29" 4S" 36" 
4.24 S.76 S.81 6.00 6.39 7.29 7.40 7.76 B.SS 8.81 8.97 9.S2 10.70 34" S3" 42" 
S.22 7.16 7.23 7.46 7.96 9.10 9.24 9.70 10.71 II.OS 11.25 ll.9S 13.46 38" 60 11 48" 
6.63 9.01 9.09 9.3B 10.00 11.39 ll.S6 12.13 13.36 13.77 14.02 14.88 16.73 43" 68" S4" 
8.66 11.74 ll.B5 12.22 13.02 14.B2 IS.04 IS.77 f1.31 fl.91 18.23 19.34 21.74 4811 76" 60" 

12.SO 16.98 16.98 f1.61 IB.B3 'i21.41 21.78 22.86 2S.IB l25.97 2E.44 28.06 31.SS S3" 83" 66" 
/6,46 ':>2.2E ~:.-.46 23./6 24.66 ';H.Q 28.4629.BS32,8 3.BS34.46l6.SS 4f.0S SB" 91 11 72" 
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Foundation 
Seat For 
CMP Only 

{ CUP 

2'-0" 

SECTION BB 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

BILL OF REINFORCING STEEL - SIZE NO.RBYD lENBTH LDCATION BENDING 

A #4 32 4'-2" Footing Straight 

81 #4 13 311-8 11 Footing And Wall Straight 

16'-0" 16'-0" 
B2 #4 4 12'-4" Wall Straight 

83 #4 4 13'-9" Wall Straight 

RCP-----.__.,. l I c #4 26 9'-4" Wall Bend 
D #4 18 7'-6" Wall Stroi"ghf 

--'--
; Bors A (ill 12" Centers 

-r E #4 8 /
1-8 11 Footfng And Woll Straight 

I 
I 

~ 
"' BENDING OIJBRAM 

' 

lo 
'~ ~-· 

I 7 1 " 
.,. 

' ' ' 

7'-6" 

+- ---i--~ ~+-- /-+_ -~ -:-+lo[_ ~+---+- ---i- -+---+ '~r -- ~--- - -- -- ~ 
I BAR C 

PLAN NOTE: All bar dimensions are out to out 

(Showing Bar In Footing J ESTIMATED OOANT/TIES 
ITEJ/ 

Class II Concrete 

32'-0" Reinforcing Steel 

16'-0" I 16'-0" 

Bars a1\ 
I A 
~ Symmetr;co/ About { 

Bars a1 

I I I I n.1dr•n~
1 

"' Bars D ~ 18" Centerf ~ ~~( I I I • 1' 

J • <.> 

s- I ' I 
~ 82, 

I -o. 6" 
~ 

'°'b: 
-'--> 

OJ 
Br'\ I " 0 

' OJ 

I I 
I I 

~ J.-.-Ffeld Bend 
I I • '" 
I I 

• <.> 

' I '!Q I' 

~ 

OJ 
'" , 

0 

/1 aarJc~ ,) 
• I I 

I I 

Bp 

B1 

ceAters 

~ 
'-

Bars D 

Bars a2 

Bars a, 
4 1-6 11 nJ.i 8 I fle/d Bend/ ~ I 

OJ 

I I I 3\ I 
' ~ I I ,fB3 I I I I I I I 

/) Dowels EY 
Bars B 

HALF ELEVATION 
( Showlng Bars In Front Face Of Wall J 

I 

I 
I 

j 

~Dowels£ 
NOTE. Cut and field bend 

Bars B 1 as shown 

HALF ELEVATION 
(Showing Bars In Back Face Of Wall J 

~ ~ 

\\ 
'Bars B 

9 
"' 

TYPICAL SECTION 
THRIJ ENDWAU 

I. Straight concrete endwalls ore Intended for use outslde the clear zone. GENERAL NOTES 
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. Preoost construction which adheres 
to this Index, including any additional reinforcement required for handling which shall be 
determlned by the Contractor or supplier, does not require additional approvals. Devi"ations from 
thls Index. for precast units. shall require the approval of the State Dralnage Engineer prlor to 
construction. For precast construction, see Index No. 2.01 for opening and grouting details. 

3. Rei"nforcing steel shall be either Grade 40 or 60. 

4. Concrete shall be Class II except concrete meeting the requirements of ASTU C 418 r 4000 PSI J may 
be used in lieu of Class II concrete in precast units manufactured in plants which are under the 
Standard Operating Procedures for the inspection of precast drainage products. 

5. Chamfer: All exposed edges and corners to be chamfered f' unless otherwise shown. 

6. That portion of corrugated metal pipe in direct contact with the concrete slab and extending 12. 11 beyond 
shall be bituminous coated prlor to placing of the concrete. 

7. Sodding shall be in accordance with Index No. 2.81 and paid for under the contract unit price for Sodding, SY. 

8. Basi"s of payment for elther cast-in-place or precast constructi"on shall be the estlmated quantitles tabulated 
on the Index. Concrete and rei"nforcing steel shall be pald for under the contract unit prices for Class II 
Concrete ( Endwalls J, CY and Reinforcing Steel (Roadway J, LB. 
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Foundation 
Deepened For 
CMP Only 

l'-7 11 

( 3 11 xi" Corr. J 

C Cl.IP 

2'-0" I 

SECTION BB 

/
1-211 

(Class B Waif J 

9 
;;, 81 

Bars Bl 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

• .. • 
"' ~ 
~ 
i} 

• • "' 
"' 

T I l,. 
' 

20'-3" ~ I ~ ' ~ I ~ 20'-3" 

RCP---., 
I 

I 

I 
I 

I 
I 

I 
,---RCP 

I I I I 
' ' ' 

1 BarsA(j 12" 
- ·--

I : 

I 
~ I 

"' ' 
. 

' 
I I 'f' 

·~ ~ .. 
' 

I ' 7 
' ' 

I 
Q 

'"f-
"~- -+-- '_ ~4- ----j- -~ e-- --f!_ --+- ~- f-+-- ~--+ ~---"- -- - f-· ----e--- f- - - f-· f- -~- "- -- -· f-- -- '1" 

--

I 

-

-A 
B/ 
82 
83 
84 
85 
85 
c 
D 
E 

20'-3" 

16'-0" 

~BarsB 1 

~' I 

Bors 8 6 -
~ 

' 

Bars 8 Cii 18" ~ 
Bar 82-

~ 

~Bars D 
1

@ 18" Bar
1

a 6 ---.. l. 
I 

I 

I 

I I 
BarB 3~ 

7 
I 

Bars a1/ 

HALF ELEVATION 
(Showing Bars In Front Face Of Wall J 

BILL OF REINFORCING STEEL 

PLAN 
r Showing Bar In Footing J 

40'-6" 

20'-3 11 

I 8'-611 

' 
161-0 11 

I I I 

rA Bors D 
1 

Bars C ' 
fBorsB1 

(ii 18" "'\ I ~ GI 12 11 
I 

/ ' ' r r ' ' " I ~' 
\~ I 

,, Bors a4 -

~ 1 ~. 
I 

Fleld I I 
,--Field 

Bend I I Bend Bars B~ 
' ' . \ I _,.,I ~ I /'/ 

.,.. I 
I 

' 7Ffe:\ 
Bend ' ~Bar 82 ) 

' 
o. o. 

6" o~ 
~+---' 

o~ I ~Jr. c ~ ,1 .. ;--
I L_~ols B5 I 

85 -- ' I ..r1Bor 
I ' ' 

' 
I 

I ne1c/~ I ~ I I /~ 
// , Fleld I I I I 

Bend I '-- I Bars 84 - I 
A I a;nd I ,c1Bar~3 I !Bars B Cil

1 

/B"l~ 

\oowel Bars ;J;7' I ~Dowel Bars ~ .__ 

-

' 
\ 

LA r---- Symmetrical About { 
HALF ELEVATION 

(Showing Bars In Back Face Of Wall J 

BENDING DIASRAJI 

·-~ 

·--

~ 
;._ 

I 
•-r =- 9 

"' ,_ 

"-ears a1 

d 
1'. 

9~~~~· 
"' 

~ 

TYPICAL SECTION 
THRIJ ENOWALL 

SIZE NO. llEllO IENtJTH LOCATION 8EllOlllB 7'-6" NOTE' See Sheet I of 2 For General Notes. 
#4 41 4'-2" Footing Straight 
#4 9 40'-2" Footlng & Wall Straight 
#4 4 12'-6" Wall Straight 

#4 4 13'-9" Wall Straight 
#4 4 6'-0" Wall Field Bend 
#4 2 2'-2" Wall Straight 
#4 8 15'-0" Wall Field Bend 
#4 29 9'-4" Footlng & Wall Bend 
#4 20 7'-6" Footing & Wall Straight 
#4 16 l'-8" Footing & Wall Straight 

BAR C [~ 
NOTE~ All bar dimensions are out to out 

ESTIMATED a/ANT/TIES 
/TEii UNIT RC!' 

Class II Concrete Cu. Yd. 13.7 
Reinforcing Steel lh. 824 

@ -
-
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Foundation 
Seat For 
CUP Only 

I'- 7-i_H 
< 3"x I" Corr. J 

r CMP 

2'-0" 

SECTION BB 

l'-2 11 

(Closs B Woll J 

0.0. CUP 

~ 
g 
• 
~ 

"' " !7'-0" 
<: 
~ 
0 

"' 
\ • 

Bars BI 

Bors B 

Bors c Ci 10" centers I\ 

66 11 Plpe 

i 
RCP---..n ' I 

' 
I I 

7 ' t,f 
' 

I 

PLAN 
(Showing Bars In Footing J 

34' 0 11 -
!7'-0" I 

Symmetrical About I'-------_ r-A 
I / " I 

u::; ~ 
Field Bend-K 10 l<:J,~· \\ /Field Bend 

.,-~ I 

6" -=. ~-

k\ ' 

~!~ F!eld Bend ,, >Fi
1

eld Bend 
' ' ' 

~ 

BILL OF REINFORCING STEEL - SIZE NO. " IElll1TH UJCATIOll BEND/119 
A 5 63 4'-11 11 Footing Straight 
B 4 11 33'-8" Footlng & Wal Straight 

!7'-0" c 5 34 9 1 -1/ 11 Woll Bend 
D 4 20 8'-1" Wall Straight 

E 4 4 l'-8 11 Wall Straight 

... 
';> BENO/NS DIAGRAM 

Q "' 
~ ,_ [~[ 

I 
8'-1" 

I 
BAR C 

NOTE: All bar dimensions are out to out 

ESTIMATED OOANTfflES 
/TEii UNIT llCI' CllP 

Class II Concrete Cu. Yd. 13.2 13.3 
Reinforcing Steel Lb. 1110 1110 

!7'-0" 

Bars B \ 

(Bars D Gt 18" enters 

""'"t:;"";-;..:.-"""u<-;---, "' ~~ ~ 

Bors E Bars E 

SECTION AA 
HALF ELEVATION 

(Showing Bors In Back Face Of Wall J 

NOTE: Cut and field bend 
Bars B as shown 

HALF ELEVATION 
(Showing Bors In Front Face Of Wall J 

TYPICAL SECTION 
THRIJ ENDWAU 

GENERAL NOTES 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

I. Straight concrete endwolls ore Intended for use outside the clear zone. 

2. Endwalls may be cost-in-place or precost construction. Cast-in-place endwalls shall conform 
to the details on this index, design specifications AASHTO 1989. Precast construction which 
adheres to this Index, lncfudlng any oddltlonol reinforcement required for handllng which shall 
be determined fJf the Contractor or supplier, does not require additional approvals. Deviations 
from this Index, for precost units, shall require the approval of the State Drainage Engineer 
prior to construction. For precast construction, see Index No. 201 for opening and grouting 
details. 

3. Relnforclng steel shall be either Grode 40 or 60. 

4. Concrete shall be Closs II except concrete meeting the requirements of ASTM C 418 
( 4000 psi J may be used i"n lieu of Closs II concrete in precast uni"ts manufactured in 
plants which ore under the Standard Operotlng Procedures for the lnspectlon of precost 
drai"noge products. 

5. Chamfer: All exposed edges and corners to be chamfered fH unless otherwise shown. 

6. That portion of corrugated Metal pipe In direct contact with the concrete slob and extending 12" beyond 
shall be a continuous coating of .004" minimum thickness coated prior to placing of the concrete. 

7. Sodding shall be i"n accordance wi"th Index No. 281 and paid for under the contract uni"t pri"ce for Sodding, SY. 

8. Basis of payment for either cost-in-place or precast construction shall be the estimated quantifies tabulated 
on the Index. Concrete and reinforcing steel shall be paid for under the contract uni"t prices for Class II 
Concrete ( Endwalls J, CY and Reinforcing Steel (Roadway J, LB. 
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I, 
~-6 

I 

' CMP 

O.D. CMP 

Seat For rs!" For 

~ 
~ 

<( 

~ 
0 

"' \ 

Foundation ' gVaries 

CUP Only ~' .... ..I.,~ 311 x !" 
on! ',\o= ~ Carrugati 

I 

~I 
SECTION BB 

Loo. Ref. 

SECTION AA 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

r C 66"P;pe 

' l 1 
21'-6 11 

I 
I 

I 21'-6" 

4'-6" r I 4'-6" ' RCP--. l 
' I ' ' I 

---RCP 

Bos r B 

21'-6" 

fl'-0 11 

/Bors B 

Field Bend-

Bars C Cil JO" center-a. 

\ 

Field ae' _ _, 
I I I 

HALF ELEVATION 
(Showing Bars In Back Face Of Woll J 

BILL OF REINFORCING STEEL 
llNllC SIZE llO. llEIYD LEIKITH IJJCATKIN 

A s BO 4'-11" Footing 

B 4 17 42'-8" Footing & Wal 
c s 31 9'-11 11 Wall 
D 4 22 8 1

-/
11 Wall 

E 4 8 l'-8" Wall 

~ _j --

I 

I 
. 

' I ' 

,_ 

: 
., 

I I 

17 ''Q 
,_ 

"' 1-
I "-

' ' 

PLAN 
(Showing Bars In Footing J 

' " 43 -0 

' 
21'-6 11 

9'-0 11 f1'-0" 

I 
I 

' r--A I 
I Bars B-........... 

I / \ \Bors p ,,-BorD I/ I \ I \ 

rf ~ \. ,JP: .P," 

vi/: ~ i--

' 

\t Field ,\ v K ,,J ' 
Field Bend 

Bend 
Bari D Cil /8 11 

I v ,,-. I Center$ -.,.. 6" I 6" 
-.,.. 

I ~ c- 1-- f<"--

I 

4q 
I I 

a..q 

v //' I J ' z ~ 
i 'A'/ P.Fleld 

~ I 

Field 
1

Bend ""· Bend I'> 
~ ~ /// I 

~BorsE Bors E --=-7" 

BENDING 
Strolght 
Straight 

Bend 
Straight 

Straight 

L I~ mmetrical About' 
NOTE: Cut and field bend 

A Sy Bars B as shown 

HALF ELEVATION 
(Showing Bars In Front Face Of Wall J 

BENDING DIAGRAMS II 

fTEJI UltlT llCI' Cllf' 
Class II Concrete Cu. Yd. 16.0 16.2 

I~ 
Reinforcing Steel Lb. /,406 1,406 

I 8'-1" 
I BAR C 

NOTE: All bar dimensions are out to out 
NOTE: See Sheet I of 2 for General Notes. 
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Bars B 

5'-3" 

3'-1" 

Const. Joln Bars B Bar A 
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SECTKJN BB 

SECTKJN AA 

OPTKJNAL ENTRANCE 
FOR CONCRETE PIPE 

~ 
0 

"' I 

BILL OF REINFORCING STEEL 
I/NIK SIZE NO. REG'D LEltl1TH IDCATDN 

A 5 68 4'-1r Footing 
8 4 11 35'-8" Footlng & Woll 

c 5 34 10'-5" Wall 

D 4 20 B'-7" Wall 
E 4 4 2.'-611 Wall 18'-0" 

RCP---, 1 : 18'-0" 
F 4 4 l'-6 11 Woll 

I _J_ 
~ 

I 

BENDING DIABRAJJ ' I 
. 
"'. 

~ 
I B'-7" 

I 7 
To 

/ ~- - ~ "~ ,_r - ~ 0 ~ 

'r ,_ 

BAR C 
NOTE: All bar dfmensfons are out to out 

Bars B PLAN 
( Showfng Bars In Footing J ESTIMATED OOANTITIES 

/TEii UNIT RCI' 
Closs II Concrete Cu. Yd. 14.4 

36'-0 
Reinforcing Steel Lb. 1249 

/8 1-0 11 18'-0" 

Bors B Symmetrical About' ------------.. -A Bors B \ ID" 
M 

I / " \ \ Bars B 

0 ~ I 
Bar D Bors C 

Field Ben :1 ' s b--F1e1r aend \ I I ----- I fl),r,· Bars 8 Ci) 18" 

i 

I ' 6" I 

I I I I 
~,O ~ f<-

I I I 
' Bark C 

1

(j) I~" c~nte~s 

~~ 
I Bars b (j) 18;, 

( 
' di0,~ 

Cente~ 

\ 
I 

I I / 
Fi"eld ,Bend- Field Bend 

'CBarsFl=-==7 7 
Bars E 

NOTE: 

HALF ELEVATKJN 
r Showing Bors In Back Face Of Wall J 

Cut and field bend Bars B as shown 

HALF ELEVATKJN 
(Showing Bars In Front Face Of Wall J 

TYPICAL SECTKJN 
THRIJ ENDWALL 

GENERAL NOTES 
I. Straight concrete endwal/s are lnfended for use outside the clear zone. 

2. Endwalls may be oast-in-plaoe or precast construction. Cast-in-place endwo/ls shall conform to 
the details on this index, design specifications AASHTO 1989. Preoast construction which adheres 
to thi"s Index, inc/udlng any additlonal relnforcement requlred for handling whlch shall be 
determined by the Contractor or suppl/er, does not require additional approvals. Deviations from 
this Index, for preoast units, shall require the approval of the State Drainage Engineer prior to 
construction. 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 Class II except concrete meeting the requirements of ASTM C 418 f 4000 PSI) 
may be used In f!eu of Class II concrete In precast units manufactured In plants which are under 
the Standard Operating Procedures for the Inspection of precast drainage products. 

5. Chamfer: All exposed edges and corners to be chamfered ; 11 unless otherwise shown. 

6. That portion of corrugated Metal pipe in direct contact with the concrete slob and extending 12" beyond 
shall be a continuous coating of .004" minimum thickness coated prior to placing of the concrete. 

7. Sodding shall be In accordance with Index No. 281 and paid for under the contract unit price for Sodding, SY. 

8. Basis of payment for either cast-in-place or precast construction shall be the estimated quantifies tabulated 
on the Index. Concrete and rei"nforcing steel shall be pai"d for under the contract unit prices for Class II 
Concrete r Endwalls J, CY and Reinforcing Steel r Roadway J, LB. 
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Straight 
Straight 

Bend 
Strolght 
Straight 

Strai"ghf 

Cl/P 
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( CUP 

I, 
,,o 
~ 

I 

' 

2·-0· I 

SECTION BB 

SECTION AA 

~ 
O.D. CMP S 

r 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

I 

Bors B 

llARIC 
A 
B 

c 
0 
E 

F 

i 1 CUP 
,,----' 72" Plp ,..-[ 72 11 Pipe 

l I I l I 
I 

5'-011 I 
' ' 

5'-0" 
I RCP~ I I 

: 

,.--RCP 

/8 1-0 11 
I ' I 10'-0" 

' I 18'-0 11 

I I I I 
' ' 

I 
I 

' 
I I 

' 
I 

~ ~ -- ~ --- _ ,_~ t1 , _ ~ ,_ r - - -- r ~ / 

<ol "'' I I 

PLAN 
r Showing Bors In Footing J 

~Symmetrical About ' 

46'-0 11 

18'-011 

' 
5'-011 I 5'-0 11 

' 
18'-0 11 

I 
I 

I /Bars B 
' 

Bars B-.., 

I / I I ' " \ \ 
' 

I I I ~~ 
I 

~~Field Be~d \ I 
' 

I 

Field Bend ~ I I ' 

' 

\II. ' 

I \' I Q\C>' 
' '!)\(>• 

' I 6'0 £ ' 6" 
~ 6'0 -'<, -

Field Bend 1--< / 
~ 

I 

~ I 

' 
Bors C @ 10" Centers j E 

HALF ELEVATION 
( Showi"ng Bars In Back Face Of Woll J 

BILL OF REINFORCING STEEL 
SIZE NO. REG'O IENSTH l/JCATKJll -5 85 4'-11" Footing Straight 

4 11 451-811 Footing & Wal Straight 

5 38 10'-5" Wolf Bend 
I 4 23 8'-711 Woll Straight 

4 8 2'-6" Woll Straight 
4 8 l'-6 11 Woll Straight 

' 

~ 
');) 

~v I~ :::::f:V" ___:,Field Bend 
I I I 

~ ~ ' / • 
E--+(_' I /'-E 

Bars F ~ '-Bars D @ 18" Centers.____/ \ 
I NOTE: Cut and Field BendBors 8 as shown 

BENDING OIJ.BRAJI 

l[ 
8'-7" 

BAR C 

NOTE: All bar dimensions ore out to out 

@ -
-

HALF ELEVATION 
r Showing Bors In Front Face Of Wall J 

ESTIMATED <VANT/TIES 
/TEii UNIT 

Concrete Closs II Cu. Yd. 11.5 11.8 
Reinforcing Steel Lb. 1519 1519 

NOTE: See Sheet I of 2 for General Notes. 
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STRAIGHT CONCRETE ENDWALLS 
SINGLE AND DOUBLE 72" PIPE 

~ 
;., 

Q 

'r 
--

~ 

"' 

<3 10" ... n 
~ Bors B 

Bar C 
Bar D 2 11 Cl. 

~ 
Bars B Ci 18 11 

"' 
2 11 Cl. 

Bars B 

5'-3" 

l'-4" 3'-1 11 

Const. Join 

tt~I ~i., 
µq 

TYPICAL SECTION 
THRIJ ENOWALL 
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~ 

<> 

; 

I 

I 

~ 
" "1 
<> 
~ 
i 

I 

I 
' 

\ H 

H 

20'-0" 

I 

20'-0" 

I I 

v, ~ 15" Cfri 

1 t;=, 84' P;pe 

RCP~ I I I 

I 

I 
' 
I 

I 

I 

I iv-on OVf°"' 

I 

I 

-~ 

1 I 

v ~ 
0/ 

I 

PLAN 

' ' 
I 

f Showing Bars In Footing J 

401-0 11 

I 

I 

- . 
I "' 

J11
V-Groove Top and Sides~ i,,.---- Symmetrlcal about' 

I / I " \ 

/ / ' ,v I 
1/Fie/d Bend 

-
I/ kl I ,V Field Bend' f-----

I 

\ ~6'1 7'-0" Dia. 

I 
I 

I/ 

f \ I '"" Field Bend, to: I/ IJFie/d Bend 

f-__ 

+--;;~ 
I 

.-;// 
' \ ' / I 

~ v., 

20'-0" 

' 

I 

20'-0 11 

V3 GI /8 11 Ctr. 

NOTE: Cut and field bend Bors H as shown 

HALF ELEVATION HALF ELEVATION 
f Showing Bars In Back Face Of Woll J GENERAL NOTES f Showing Bars In Front Face Of Woll J 

,,,-H 

I 

\ 
I 

I. Straight concrete endwa/ls are intended for use outside the clear zone. 5. Chamfer: All exposed edges and comers to be chamfered i"unless otherwise shown. 

' 

I 

l'-1111 
f3 11 x/ 11 Corr.) 

9 ., 
1-
"' ------..---1--

Q 
-~ 

~ 
'-

2. Endwalls may be oast-ln-ploce or precast construction. Cast-In-place endwalls shall conform to the 
details on this index, design specifications AASHTO 1989. Precast construction which adheres 
to this Index. lncludlng any additional reinforcement required for handlfng which shall be 

6. That portion of corrugated metal plpe in di"rect contact with the concrete slab and extending 12 11 beyand 
shall be a continuous coating of .004" mini"mum thickness coated pri"or to placing of the concrete. 

Loe. Ref. l ·-" 
~ 

l'-4" 
( Class 8 Wall J 

9 
'-

E 

SECTION AA 

18' 

I' V1 & V2 Ii lp 
(Alternate J 

H Ii 18 11 

3'-10" 

µq ;, 
TYPICAL SECTION 
THRIJ ENDWALL 

determi"ned by the Contractor or suppUer, does not requi"re additlonal approvals. Devi"otlons from 
this Index. for precast units. shall require the approval of the State Drainage Engineer prior to 
construction. For precast construction, see Index No. 2DI for opening and grouting details. 

7. Sadding shall be in accordance with Index No. 2BI and paid for under the contract unit price for Sodding, SY. 

3. Reinforci"ng steel shall be ei"ther Grade 40 or 60. 

4. Concrete shall be Class II except concrete meeting the requirements of ASTU C 418 ( 4000 PSI J may 
be used In lleu of Class II concrete In preoast units manufactured In plants which are under the 
Standard Operating Procedures for the inspection of precast drainage products. 

8. Basis of payment for either cast-In-place or precast construction shall be the estimated quantities ta/xJlated 
on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Class II 
Concrete ( Endwal/s ), CY and Reinforcing Steel (Roadway), LB. 

OPTIONAL ENTRANCE 
FOR CONCRETE PIPE 

2006 FOOT Design Standards 

> 

"' • "' 
~ g 
• • 
~ 

"' 

Foundation 
Seat For 
CUP Only 

@ -
-

STRAIGHT CONCRETE ENDWALL 
SINGLE 84" PIPE 

BILL OF REINFORCING STEEL - SIZE 1111.llBYO LEJ/liTH 
E 6 69 6'-0 11 

H 4 20 391-8 11 

lj 6 2E 12'-4" 

V2 6 2E 7'-10 11 

"' 4 22 101-2 11 

V4 4 4 2.'-0" 

BENDING DIAGRAM 

il ll 
~ ~ 

BAR~ BAR 1j> 

NOTE: All bar dimensions are out to out 

ESTIMATED aJANTITIES 

Class II Concrete Cu. Yd. 20.0 20.2 
Reinforcing Steel 

' CMP 

2 1-0 11 

SECTION BB 

Lb. 2.095 

Last 
Revision 

2.095 

Sheet No. 

07/01/05 1 of 1 
Index No. 

255 



a,1 Baller 

H 

FL Elev. 

F 

Varies ( 9 11 Min. J 

A 

8 

c 

Loe. Ref. 

B'I Baller 

H 

FL Elev. 

Front Slope 

-, 

~~·~-, -----.. /!.r: 
I 
I 

COR/ftJ6A TEO METAL PIPE CONCRETE PIPE 

SECTION YY 

A 

8 

c 

x 
Shape Sand Cement Bags On Upstream End 
To 45° Bevel I 3" Al Top To 6" On Lower 
Sides J For Concrete And Metal Culverts 

:--.. 

I /'-0" r---=-

x 

y I I /'-0" 
--I r----"-

L 

Note: (I J For concrete and corrugated metal pipes. Concrete pipe shown. 

Bars 

I 2 J The lop 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. 
( d J Intermediate bags shall be secured with a single bar. 

Bars shall be driven lo 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 
TABLE OF DIMENSIONS AND QUANTITIES FOR ONE ENDWALL 

SIZE ONE PIPE CULVERTS 
OF H T A B c F x 

L 
RIPRAP CY 

PIPE CP CMP 
18" 2•-3• l'-o• 4•-0• o•-o• o•-o• l'-9" 2'-IO" 8'-9" 1.2 1.2 
24" 2'-9" 2•-0• 2•-0• 2'-6" o•-o• l'-9" 3'-5" I0'-3" 2.4 2.5 
30• 3'-4" 2•-0• 2•-0• 3'-2" o•-o• l'-IO" 4'-3" 12•-o• 3.3 3.4 
36" 3'-IO" 2•-0• 2•-0• 3'-8" o•-o• l'-IO" 5'-1" 13'-6" 4.0 4.2 
42• 4•-5• 3•-0• 2•-0• 2•-0• 2'-4" 1•-11• 61-0• 15'-3" 6.4 6.7 
48" 4•-11• 3•-0• 2'-0" 2•-0• 2'-IO" 1•-11• 6'-9" 16'-9" 7.7 8.1 
54• 5'-6" 3•-0• 2'-0" 2•-0• 3'-6" 2•-0• 7'-8" 18'-6" 9.5 IO.I 
60" 61-0• 3•-0• 2•-0• 2•-0• 4•-0• 2•-0• 8'-6" 20•-o• 11.0 11.7 
66" 6'-7" 3'-0" 2•-0• 2•-0• 4'-8" 2•-1• 9'-3" 21•-9• 13.2 14.I 
72" 7•-1• 3'-0" 2•-0• 2•-0• 5•-2• 2•-1• I0'-0" 23'-3" 15.0 16.0 
78" 7'-8" 3'-0" 2'-0" 2•-0• 5'-IO" 2•-2• I0'-9" 25•-o• 17.5 18.7 
84" 81-2• 3'-0" 2•-0• 2•-0• 6'-4" 2•-2• 11'-8" 26'-6" 19.5 20.9 

GENERAL NOTES 

I. Straight sand-cement endwaf/s are intended for use outs1'de the clear zone. 

TWO PIPE CULVERTS 
RIPRAP CY 

L CP CMP 
11•-7• 1.5 1.6 
13'-8" 3.0 3.2 
16'-3" 4.2 4.5 
18'-7" 5.2 5.7 
21•-3• 8.3 8.9 
23'-6" IO.O I0.8 
261-2• 12.4 13.5 
2B'-6" 14.4 15.8 
31'-0" 17.2 18.9 
33'-3" 19.4 21.4 
35'-9" 22.6 25.0 
381-2• 25.3 2B.I 

@ -
-

THREE PIPE CULVERTS FOUR PIPE CULVERTS 
RIPRAP CY 

L 
RIPRAP CY 

L CP C/IP CP CMP 
14'-5" 1.8 1.9 17'-3" 2.1 2.3 
17•-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 2B'-9" 7.4 8.2 
21'-3" I0.2 11.2 33'-3" 12.3 13.4 
30'-3" 12.3 13.5 37'-0" 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.I 2B.5 
43'-3" 23.9 26.8 53'-3" 2B.3 32.3 
46'-6" 21.8 3/.3 57'-3" 32.9 37.6 
49'-IO" 3/./ 35.2 61'-6" 36.9 42.4 
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2'-6" 

SIDE VIEW 
Weld 

Grate Bars 

Cross Bar 

TOP VIEW 
GRATE TYPE NO. I 

L_ 

P/fJ'I Sin GrrJfe Bars Reqt/. GrrJteLB. 

-<• 
"' 

So 

"" "' 

15' 2 2B.93 

Bars to be evenly spaced across dlmens/Oll 'D'. 
All bars ltt x 2N. 

2" 

SIDE VIEW 
Weld 

-<• 

Grate Bars 

Cross Bar I 
I 
I 

TOP VIEW 
GRATE TYPE NO. 2 

P/fJ'I Sin - Bars Reqd. GrrJteLB. 
18 J 33.69 
24• 4 43.6.3 
JO" 5 53.55 

Bars to be evenly spaced across dimensiOll 'D'. 
Aflbars lHx2N. 

Place On Topside 
For Bottom Grate 
Unit Only 

SECTION AA 

Place On Topside 
For Bottom Grate 
Unit Only 

A 

L 

iN Chain (Approx. 16 Links) 
& I Cold Shut. 

!" or rJ," 

11 

TOP VIEW 

A 

Bar f4 
_l_ 

~~~~;;t;:J]Z:~;:;:;~~~;t:;~;:F..+.;~··~;·t;··~;·~ .. ;tl=~~~;l~~~;;.~1;.r~ ~ 
~ t·:::;:"~;1··~t·:;::::;c1:::f:....,~c:··X·::::.·:·J.::.:.:~34~5 ... -~~8:0:,s:-;v7::::"""-~----;;;;:-;;::;t:~1r~· 

Bar C rTopJ 
Bars V r Side & Bott om) 

16" 

3' 

2D" 
I' Std. Spcg. 
ru-BendsJ 

SECTION BB 

A 

4 Bars F 
6" Spcg. 

/(Bar H4 Over Bars H,· ~ & H3 

rBar E I 

I\ I \ . " 

l I~ 
/ I 130 I I I 

-

I I 
11 11 I I I 

I 
\ 

I I I I \.Bars I 
H,~ 

I ' : I I I: I I I 

I 
- ~ 

I I I ' ' I I 
-ars V 

1 

\ 

--1- I I 

I I I J I I I.I IJ 
I 

'Bar£ 

J TOP VIEW 

TABLE OF DIMENSIONS AND <VANT/TIES 

·--
' ~ 

·-~ 
I 

I 1 So J 
)' 
~ 

I 
·-~ I ~ 

' 

'-...J Ba;s-F'----

See Grate Details 

Butt Ends Of 
Adjacent Grates 

Plpe
0

S!ze Class I Concrete Relnf. Steel Number Of Grates R"" d Total Slooe Transition 
Slope A B (CY J (lbs.) IYpe NO. f /Ype NO. tt. Grate Wt. (lbs. J Sodding (SY) Offset 

15 5.61' 2.38 0.85 56 2 0 51.86 15 4.2 

4# 
18' 6.51' f.875' I.OJ 7J 0 J /OJ.OB 16 4.8' 
24" 8.57' f.875' 1.65 ., 0 4 174.52. 19 5.8' 
JO' I0.57' f.875' 2..33 '"' 0 5 2.5!.75 21 6.9' 

GENERAL NOTES 
I. This endwafl ls to be used only In the clear zone for the drainage of medians and other areas hal/lng low design velocftles 

and negligible debris. Grates exposed to salt water shall be designated in the plan as Alternate G. 

2. Relnforci"ng steel: All bars are slze #4. Spaclngs shown are center to center. Laps to be 12" mlni"mum. Clearance is 
2" except as noted. 
Square welded wire fabric (two ooges max. ) having an equivalent cross sectional area ( 0.20 sq. in.) 
may be substituted for bar reinforcement. 

3. Grates shall be ASTM A242/A2.42M, A512/A512.M or ASTM A5BBB/A58BM, Grade 50 steel, and galvanized In accordance 
with Section 962-7 of the Standard Specifications. 

L 
42 
48' 
58' 
69' 

Bare~ 

~ 6" I '\
1
0' 

Bar H4 

Bars V 

Bar E 

6" 

Bar H3 
(As Reqd.) 

Bars V 

Bars F 

ENO VIEW 

I 
I 

I -_ 

1>---1~ - (ffset 

-~ 

\ -
\ ~ 

l \ 
.'211>--~~--'ln 
~ h6 \ 

Ill>------_." 

• .._--------j~~ 
·- 0 

"'"' 

FRONT SLOPE TRANSITION AT ENOWALL 

GRATE, SEAT, WELD & CHAIN DETAIL 4. Endwafl to be paid for under the contract unit price for U-Endwall, Each. Payment shall Include cost of concrete, reinforcing 
steel, grate, and accessories. Quantities shown are for estimating purposes only. 

5. Sod slopes 5' each side and above endwall. Soddlng to be paid for under contract unit price for sodding. 

6. Precasting of this endwall will be permitted. Precast units shall conform to the dimensions shown or in accordance with 
approved approved shop drawings. Request for shop drawing approval shall be directed to the State Drainage Engineer. 
Use Index No. 201 for openlng and grouting details. 

7. Concrete meeting the requirements of ASTM C 418 ( 4.000 P.S.I.) may be used in lieu of Class I Concrete for precast units 
manufactured in plants whlch are under the Standard Operotlng Procedures for the inspectlon of preoost dralnage products. 

@ -
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w L 10" 

Y Baffle r B 

Construcnon Joint 

Permitted _J_~~J:~;+::i;:L~ 
X Baffle 

X Baffle 

{ 

Plpe Size 

D Area 
Sq. Ft. 

15" 1.23 
18" 1.77 
24" 3.14 
30" 4.91 

ENO VIEW 

Bars V 

f.q SECTION AA 

L 

p 

B c 

PLAN 

DIMENSIONAL DETAILS 

18" ~ 

Bars H 

ALL PIPE SIZES 

s 

SIDE VIEW ANO BAC/CWALL SECTION 

REINFORCING DETAIL 

IO" 

DlllENSIONS AND a.JANTfflES FOR ONE U-ENDWALL 
X Baffle Y Baffle Reinf. Steel 

L H w s B c p Q R Bar U Bar N 

5'-911 2'-3is 3'-711 2'-3" l'-3" 2'-3 4" 4" 4" 2 "4 I #4 
6'-6 11 2'-511 3'-10 11 2 1-6 11 l'-6" 2'-6" 4" 4" 5" 3 #4 2 #4 

8'-0" 2 1-811 4'-4" 3 1-0 11 2'-0" 3'-0 5" 5" 6" 4 "4 3 #4 

9'-6" 2'-11" 4'-101 3'-6' 2.1-6 11 3'-6" 5" 5" 7" 4 #4 4 #4 

WITH BAFFLES 

Loe. Ref. 

Class I Reinf. 
Concrete Steel 
Cu. Yd. Lbs. 

1.61 72 
1.89 86 
2.52 108 

3.34 131 

L 10" 

ENO VIEW SECTION AA 

PLAN 

DIMENSIONAL DETAILS 

Bars H 

ALL PIPE SIZES 
SIDE VIEW ANO BAC/CWALL SECTION 

REINFORCING DETAIL 

10" 

DlllENSIONS AND a.JANTfflES FOR ONE U-ENDWAU 
Pipe Size Class I Re Inf. 

Area Concrete Steel 

D Sq. Ft. L H w Cu. Yd. Lbs. 

15" 1.23 3'-311 I'- l~H 3'-7" 0.89 39 

18" 1.77 3'-911 I'- IOJN 3'-10" 1.05 43 

2411 3.14 4'-911 2'-4~H 4'-4" 1.40 55 

30" 4.91 5'-9" 2'-10/" 4'-10 11 1.88 64 

WITHa.JT BAFFLES 

Loe. Ref. 

GENERAL NOTES 

I. Baffles to be constructed only when called for In plans. 

2. When steel gratlng is required on endwoll see Sheet 3 of 3 for details. 

3. All reinforcing No. 4 bars with 2" clearance except os noted. 

4. All angles, channels and bars shall be ASTM A242/A242.M, A512/A512U or A588/A588M Grode 50 
steel, when designated Alternate G In the plans galvanized In accordance with Section 962-7 of 
the Standard Specifications. 

5. Channel section C 3 x 6 may be substituted for C 4 x 5.4 channel. 

6. Precosting of this endwoll will be permitted. Precost units shall conform to the dimensions 
shown or in OCC<Jrdonce wiht approved shop drawings. Request for shop drowlng approval shall 
be directed to the State Drainage Engfneer. Use Index No. 201 for opening and grouting deto!ls. 

7. Concrete meeting the requirements of ASTM C-418 (4000 psi) may be used in lieu of Closs I 
concrete in precast unlts manufactured in plants which ore under the Standard Operating 
Procedures for the fnspect/on of precast drainage products. 

8. Sodding shall be in OCC<Jrdonce with Index No. 281, and paid for under the contract unit price 
for SodcHng, 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 

ENDWALl.S FOR II/! SIJJPES 
and accessories. Quantities shown ore for estlmoting purposes only. 

@ -
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Bars V 

BENDING DIJBRAll 

-~ 

Li 

I 

I 

lU 

I 

I I 
I I 

lJ 

Bars V 

Bars V 

--
~ 

18" 

I 

I ~ 

Bars V L-----' 

18" 

, 

Bars V L-------" 

18" 

-
BarsV~ 

Bars H 

Bars H 

18 11 

Bars H 

~ 

"" 
' Bars H ,/ 

~t 
I 

Bars H / 

~ 

~ 

' 
Bars H/ 

Bars V 
15 11 AND 18 11 PIPE 

24" AND 30 11 PIPE Bars V 

113 SUJPES 

Bars V 
15 11 AND 18" PIPE 

I 
24 11 AN D 30" PIPE Bars V ""l 

114 SUJPES 

I 
15 11 AND 

I 
2.4 11 AND 

1'6 SUJPES 
SIDE VIEWS AND BACKWALL SECTIONS 

REINFORCING DETAILS 

Bars H 

Bars H 

Bars H 

Bars H 

Bars H 

Bars H 

w 

B 

Construction Joint ) 
Permitted ~l~;J:E::::'.4:'.:J;j_J 

X Baffle 

END VIEW 

A 

L 
B 

L 

s 

c 

~ Y Baffle 
Bars N 

"' Bars M _.,. 
4" 

:., 

SECTION AA 

L 

p 

c s 

PLAN 

0/1/ENSIONAL DETAILS 

DlllENSIONS AND aJANTff/ES FOR ONE U-ENDWALL 
Rate Pipe Size Baffle Looatlons Concrete Relnf. 
Of Area ( When Required J Closs I Steel 

Slope D Sq. Ft. L H w s B c Cu. Yd. Lbs. 

15" 1.23 5'-3 11 l'-9" 3'-7 11 l'-9 11 l'-9 11 l'-9" 1.19 51 

1'3 
18" 1.77 61-011 2.'-0" 3 1-/011 2'-0 11 2.' -0" 2'-0 11 1.42. 56 
24" 3.14 71-6 11 2'-6" 4'-4 11 2.'-6" 2'-6 11 2.' -6" 1.94 77 
30 11 4.91 9'-0" 3'-0 11 4'-10" 3'-0 11 3'-011 3'-0" 2..54 96 
15" 1.23 7'-4 11 I -10" 3'-7" 2. -6" 2 1-6 11 2 -4" 1.54 64 

1, 4 
18" 1.77 8 1-4 11 2 1-1 11 3'-10" 2'-10 11 2. 1-10 11 2'-8 11 1.84 71 
24" 3.14 10'-4" 2'-711 4'-4" 3 1-6 11 3 1 -6 11 3'-4 11 2.53 92 
30" 4.91 12'-4" 3'-1 11 4'-10" 4'-2.11 4'-2.11 4'-0" 3.34 124 

15" 1.23 ll'-6 11 
I' -II" 3'-711 3'-10 3'-10" 3'-10" 2.19 89 

I: 6 18" 1.77 13'-0" 2'-2 11 3'-10 4'-4 11 4'-4" 4'-4" 2.63 103 

24" 3.14 16'-0 11 2.' -8" 4'-4" 5'-4" 5'-4" 5'-4 11 3.59 143 
30" 4.91 191-0 11 3'-2." 4'-10 6'-4" 6 1-4 11 6'-4 11 4.81 180 

DlllENSIONS AND aJANTITIES FOR BAFFLES 
Pipe X Baffle Concrete Re inf. 
Size p Q R Y Baffle Reinf. Steel Closs I Steel 

D Width Helght Length Bar M Bar N Cu. Yd. Lbs. 

15" 4" 4" 4" 2-#4 1-#4 4 

18 11 4" 4" 5" 3-#4 2.-#4 8 

24 11 5" 5" 6" 4-#4 3-#4 0.10 12 
3011 5" 5" 7" 4-#4 4-#4 16 

Loe. Ref. 

10" 

3'-0 11 

10" 

ENDWAI Is Wml AND wmarr BAFFLES FOR 113, '"' AND /'6 SIJJPES 
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J?:} / 0~/:.i 1

1--- r Of C4 x 5.4 

_s_''_P•---,...--,4 //!.~--I r: 

Pipe 

p 

ELEVATION 

2" 

ANCHOR BOLT DETAIL 

END VIEW 

IDJNTING FOR STEEL GRATE 

STEEL GRATING USE CRITERIA 
I. Grates to be used on pipe culvert endwal/s located within the designated 

clear zone. Poslflve debris control shall be provided at all upgradlent openings. 
Grates shall not be used unless one or more of the fol/owing condlflons exist : 

A. Dralnage area to culvert consists of medlan or infield areas or 
areas where debris and/or drift Is negllglble. 

B. Runoff to culvert is by sheet flow or in such ill defined channels 
that debris transport 1s not considered a mo}or problem. 

C. Runoff to culvert ls minor except on an Infrequent basis 
( 10 to 15 year frequency J: for example a drainage basin In 
flat sandy terrain with normally low ground water table. 

D. Areas where culvert blockage with resultant backwater would not 
seriously affect roadway embankment. traffic operation or 
upland property. 

2. Steel grating to be used only where called for in plans. 

Rate Size 
Of Pipe 

Slope II D " 

15" 

"6 18' 

24" 

30' 

15' 

/:4 18 11 

2411 

30' 

15' 

/13 18 11 

2411 

30' 

Bar 2 11 x f' WH Dia. Holes 

,. 
Bar 2 11 x l 

BAR TO BAR WELD 

CHANNEL TO ANGLE WELD 

rl'OfC4x5.4 

I 

f Hole 

fil+c--L''~-i-~fL'--t~Lf'~+--

C4 x 5.4 
L2.l_x2x~_/ 

0 

SECTION BB 

l'OfC4x5.4! 

L 

,, 'r H~~· i I ," 

1¥ 
10 iii! I I cil I '=1 = 

SECTION AA 

p rs 

PLAN 
~"Dia. Holes 

2 11 x ~"Bar 

C4 x 5.4 

BAR TO CHANNEL WELD 

STEEL GRATE 

TABLE OF DIMENSIONS ANO QUANTITIES FOR ONE GRATE 

2 Each Bars Ii 3.4 lbs.IL.F. 

G 
L W-4" Lbs. 

2' -8~H 9'-3" .31 -.3 11 85 

2' -llf' 10'-3" 3 1-6 11 94 

3' -Sf 131 -.3 11 4'-0" 111 

3' -11/ 16'-3 11 4'-6" 141 

2' -8! 61-3 11 .31-3 11 65 

2' -Iii 7'-3" 3 1-6 11 
73 

3' -5~ 9'-3" 4'-0" 90 

3' -Iii 11'-3" 4'-6" /(J1 

2' - B-J~ 4'-3 11 3 1 -.3 11 51 

2' -11/" 5'-3" 3'-6" 60 

3' -Sf 6'-3 11 4'-0" 70 

3' -lliN 8'-3 11 4'-611 87 

( X J Channels l'il 5.4 lbs./L.F. 
2. Angles Ii' 

Total 3.62 lbs.ILF. 
Weight 

IXJ F Lbs. p Lbs. Lbs. 

8 2' -6,. Ill 7'-4 11 53 249 

9 2' -9!« 131 B'-4" 62 292 

12 3' -3tH 215 ll'-4 11 82 414 

15 3'-9!
11 

310 14'-4 11 104 555 

5 2' -6fr 70 4'-4" 32 167 

6 2' -9,- 92 5'-4" 39 204 

8 3' -3~ 144 7'-4" 53 287 

10 3' -9fr 205 9'-4" 68 381 

3 2' -6,. 42 2'-4" 11 110 

4 2' .9,N 61 3'-411 24 145 

5 3' -3~N 90 4'-411 31 191 

7 3' -9~" 145 6'-4 11 46 278 
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Fill Slope 
#4 Bars D4 Cil 

Varies 

~Bors B3 GI 
lo 

A, 
Pipe Size Spacing 
Size I No. J IFt. -In. J 
30" 4 0-9i 

36" 5 1-0 

42" 5 0-11 

48" 5 o-9! 
54" 5 0-8! 

60" 6 0-10 

66 11 6 O-Bi 

72" 6 0-7! 

l'-6" 

m 

"14 Al 
~ Bars A3 ~l'-6" ~ -3 

PLAN 

~ Bors B1 Cit I' -6" 

B 
.. _j 

Bors c2 

~ Bors 01 (jl l'-0" ( N.S. J 

~ Bors DsCil l'-0" f F.S. J 

Note: BorsC4 & C5 f N.S. & F.S. J 
equivalent in size to c3 
f cut and bend as required J 

r ~Bors 
Bz GI l'-6 11 

~Bors 
Dzlil l'-6" 

f 

SECTION BB 

BARS 

"" C1 C2 C3 

Size Spacing Size Spacing Size Spacing Size 

#. ~Bar A 
~~Bar A6 

5 

~/ 

II II I~ 
,, 

" B~rs A,I'- /I' 'I 'I ' I 7 ' ' 
-Ir" l In ~ 

~-·--

f-

~h 
-

- ;c-- ~ 

"' 
/-I- -

~ 

~ / 

'/ " u 

"' 

/ 
~ Bors D4Cil I' -6" 

Bars B3 GI f'-6" ~~ 

-~ Bors A, l 
~ 

I>-~ Bors B Ci l'-6" 
nstruction Jolnt vCa 

-l 1- Bo rs Ar 

L 

PLAN 

Fence Type B 
When Called For.. 
In Plans 

Slope /~:I 
( Typlcal) 

Sand - Cement Riprop 

PERSPECTNE / ----~Bars @ l'-6" ''- r 
Loo. Ref.~ 

Bas D3 ~ i--~"~-~-~~·~-~_, 
Fiii Slope Vorles l;:r====is::=::C-• 

- ~ 

If' 

i' * ' 

SECTION CC 

Bors C fNS J 
~1 

I .. 
- ~ -

Bars c3 ( F.S. J '\ . . . . 
" \I " ' ./ ~ . " 
~ I 

j ~4\1 
, 

' " 
,. ,4!1' 4!S'f'. ~ 

' 
" "I 

. 

Max. Physical 
Slope On Pipe 
To Be 4:1 

Bors A, 

#4 Bors B @ l'-6 11 

Pipe Size 

'-Bars c I "'Bors -------- Bars Dia. Area 

Size 

SECTION DD 

n 

D3 

Spacing 

#4 Bors o2 @ l'-6 11 

#4 Bors B2 GI I' -6 11 

Bors B1 @ I' -6 11 

VIEW AA 

In. S.F. 

30 4.91 
36 7.ar 
42 9.62 
4B 12.57 
54 15.90 
60 13.63 
66 23.76 
72 28.ZT 

Layer Of Plastic Filter Fabric 
(Cost To Be Included In Contract Unit Price For Rlprop) 

SECTION EE 

a ruax. J 

rcfs J 

59 
85 
115 

151 
191 

236 
285 
339 

Dimensions Re inf. Sand Concrete 
Cement Ft. - In. Inches Class I Steel 

C.Y. Lbs. Riprop 
w H L a b c d e f fl m n p s t k tr.r.r Nom. 

9-0 6-3 10-B 4-7 6-1 3-4 1-4 1-2 2-6 3-0 1-11 6 6> 7 7 3 6.72 736 
10-5 7-3 12-4 5-3 7-1 3-10 1-7 1-3 3-0 3-6 2-3 7 7j B 8 3 10.34 1,ar2 
1/-10 B-0 14-0 6-0 8-0 4-5 1-9 1-6 3-0 3-11 2-6 8 8i 9 8 4 14.82 1,429 

13-3 9-0 15-8 6-9 8-11 4-11 2-0 1-7 3-0 4-5 2-10 9 9; 10 B 4 20.36 2.000 
14-8 9-9 ll-4 7-4 10-0 5-5 2-2 1-10 3-0 4-11 3-0 10 1oj 10 8 4 ZT.19 2.659 
16-1 10-9 19-0 8-0 11-0 5-11 2-5 1-11 3-0 5-4 3-4 II II• II 8 6 34.49 3,552 
ll-3 11-6 20-6 B-B 1/-10 6-5 2-7 2-1 3-0 5-9 3-7 12 IN 12 B 6 42.82 4,412 
18-6 12-3 22-0 9-3 12-9 6-11 2-9 2-3 3-0 6-2 3-9 12 12; 12 8 6 50.68 5,42S 

GENERAL NOTES 
I. U-type concrete endwoll energy dlsslpotors ore Intended for use outside the clear zone. 

2. Chamfer oil exposed edges i" 
3. Concrete meeting the requirements of ASTM C418 (4000 psi J may be used in lieu of Closs I Concrete 

in precost items manufactured in plants which ore under the Standard Operating Procedures for the 
inspection of precost drainage products. 

4. Reinforcing steel shall hcNe 2 11 min. cover. 

10.6 
13.6 
ll.5 
22.I 
ZT.2 
32.5 
38.3 
44.5 

5. Endwoll to be pold for under the contract unit price for Closs I Concrete ( Endwolls ), CY and Reinforclng 
Steel (Roadway), LB. Riprop to be pold for under the contract unit price for Rlprop (Sand-Cement J 
(Roadway J, CY. Cost of plastic ff/fer fabric to be Included In the contract unit price for rlprop. 

6. Fencing, when called for in the plans, to be paid for under the contract unit price for Fencing, Type B, 
LF. Corner posts and end posts to be paid for under the contract unit price for Comer Post 

lJ 

(No.) I Ft. -In. i I No., I Ft. -In. J I No .. I Ft. -In. I No. 
Spacing 
I Ft. -In. I No. J I Ft. -In. Assembly (Type B Fence), EA. and End Post Assembly (Type B Fence), EA. respecti"vely. 

4 1-6 5 0-11 4 0-iJl 5 0-5i 4 

4 1-6 5 0-10 5 1-0 5 0-5 5 

4 1-6 6 1-1 5 0-11 6 0-6i 5 

4 1-0 6 1-0 5 o-9{, 6 0-6 5 

4 0-10 7 1-1 5 0-8} 7 0-6! 5 

5 1-1 7 1-0 6 0-10 7 0-6 6 

5 0-lli 7 0-11 6 0-8~ 7 0-5! 6 

5 0-10 7 0-10 6 0-7! 7 0-5 6 

a-Ill &' See Index No. 802 for details of Type B fencing. 

1-0 d'" ~ ""oS 
0-11 

o-9{, 
0-Bi 

. "' ~ 9 • . ;. 
~~ ~· . "' 

0-10 a. 
0-Bi Note : All bar dimensions ore out to out. 

0-7! BENDING DINJRAll 
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Loe. Ref. 

5' 
G 

Front Slope 

' 

Steel Tie Bor-s---i I 

4" r 
=19" 

L_ _____ I LI SECTION RR 
6" I D I 6" 

J 
10 11 D + I' -0 11 10 11 

K Length of Culvert 
9" 

FRONT ELEVATION I ''1--r-t-Steel Tie Bar >--1------4 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 
/8 11 1.8 
24 11 3.1 
30 11 4.9 
36 11 7.1 
42 11 9.6 
48" 12.6 

TABl£ OF DIMENSIONS ANO ESTIMATED QUANTITIES 
PIPE CULVERT ENOWALLS WITH U - TYPE WINGS 

DIMENSIONS QUANTITIES IN ONE ENDWALL 

Wall Footing Tata/ Cu. Yds. Concrete, Class 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 
/

1-0 11 11-3 11 2 1-2 11 0.48 0.55 0.49 0.51 0.49 0.51 none 
3 1 -1/ 11 2'-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 J' -9" 11-3 11 2 1 -1/ 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 I.Of I.ff l.06 1.16 l.06 1.16 2 -#6 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'-0 11 41-0 11 l'-9 11 5 1-2 11 1.73 1.85 1.84 1.96 1.82 1.94 2 _.,,.6 Bars x 2 1-6 11 

61-2 11 41-6 11 41-9 11 2 1-0 11 5 1-1/ 11 2.19 2.32 2.32 2.45 2 _#6 Bars x 2 1-6 11 

61-8 11 5 1-0 11 5'-6 11 2'-0 11 6 1-8 11 2.64 2.78 2.81 2.95 2 _#6 Bars x 3 1-0 11 

@ -
-

Loe. Ref 
5' 

Front Slope 

10 11 4 11 r-

FRONT ELEVATION SECTION NN 

N 

-~ 

PLAN 

CONCRETE ENDWALL WITH 45" WINGS FOR PIPE CULVERTS 

Opening 

TABL£ OF DIMENSIONS ANO ESTIMATED QUANTITIES 
PIPE CULVERT ENOWALLS WITH 45• WINGS 

DIMENSIONS QUANTITIES IN ONE ENDWALL 
Wall Footin( Concrete. Class I 

Area Total Cu. Yds. Steel Tie Bars 
D 

Sq.Ft. 
H G L M F 

Cone. Pipe C.M. Pipe C.I. Pipe 

/8 11 1.8 2 1-6 11 3 1-10 11 
/

1 -2 11 /'-7" /
1-3 11 0.74 0.77 0.77 none 

24 11 3.1 3'-0 11 4'-4 11 I' -5 11 2 1
-/

11 
/

1-4 11 I.Of l.06 l.06 2 _#6 Bars x 2 1-0 11 

30 11 4.9 3'-6 11 4'-10 11 l'-9 11 2'-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'-4 11 2 1-0 11 2' -1/ 11 11-8 11 1.72 1.83 1.82 2 _#6 Bars x 2 1-6 11 

42 11 9.6 41-6 11 5'-10 11 2'-3 11 3 1-6 11 2 1-0 11 2.34 2.47 2 _#6 Bars x 2 1-6 11 

48" 12.6 5 1-0 11 6'-4 11 2 1-6 11 4'-0 11 2 1-0 11 2.74 2.90 2 -'1F6 Bars x 2 1-6 11 

15 11 1.2 2 1-3 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/fs ore i"ntended for use outsi"de the clear zone. 

2.. Chamfer all exposed edges ~". 

3. Concrete meetlng the requirements of ASTU C-418 ( 4000 psi J may be used i"n li"eu of Closs I concrete in 
precast units manufactured In plants which ore under the Standard Operaflng Procedures for the lnspecflon 
of precosf drainage products. 

4. Endwa/I to be paid for under the contract unlt prlce for Class I Concrete. 

5. Sodding to be in accordance with Index No. 2BI, and paid for under the contract unit price for Sodding, SY. 
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y 

ISOMETRIC 

SECTION AA 

1

12" I 

SECTION CC 

SECTION BB 

SECTION DD 

FU/ Slope 

~~~~:::::I::'.I~~~ 
~ 

Place Plastic Filter Fabri"c 
Type D-4 (See Index No. 199) 
Around And Below Sand Cement 
Riprap. Cost Of Fabric To 
Be Included In Cost Of 
Sand Cement Rlprap 

24" 

SECTION EE 

DETAIL FOR SINGLE PIPE CULVERT 
Note: For multiple pipe culvert spacing between pipe centers=X 

"Ir 
Dia. x 

15" 2'-7" 
18" 2'-10" 
24" 3'-5" 
30" 4'-3" 
36" 5'-1" 
42" 6'-0" 
48" 6'-9" 
54" 7'-8" 
60" 8'-6" 

/SOllETR/C 

SptJI Rise x -
fl" 13" 2'-6" 6'-6" 
21" 15" 2'-10" 7 -6" 
28 2f) 3 -5 9 -3 
35" 24" 4'-0" II -0" 
42" 29" 4'-9" 12'-9" 
49" 5 -6" 14 -6" 
57" 6 -4" 15'-

-/" IA'-~" 

71" 47" 7'-10" 20'-0" 

Toe Of Slope 

Arch Span + 2' 

SECTION AA 

SECTION CC 

Location Reference 

Place Plastic Filter Fabric 
Type D-4 <See Index No. 199 J 
Around And Below Sand Cement 
Riprap. Cost Of Fabric To 
Be Included In Cost Of 
Sand Cement Riprap 

SECTION EE 

SECTION BB 

SECTION DD 

Fill Slope 

24" 

DETAll.S FOR SINGLE llETAL PIPE ARCH CULVERTS 
NOTE: For multiple metal pipe arch culvert spacing between arch centers=X 

DlllENSIONS AND fl.JANT"IES FOR llETAL PIPE ARCH CULVERTS 
Dimensions 

?- - 4-Arch z 
9'-0" 11'-6" 14'-0" l'-7" 
10 -4" 13 -2" JF>'-n" l'-9" 
12 -8 16 -I _, .. ' -
15 -0" 19'-0" 23'-0" ' - " 
fl'-6" 22 -3" 77'-n" ' - " 
20 -0" 25 -6 31 -0" ,._ 

' - 29 -2" -n 2'-0" 
fJl&:l_4u 32 -5" 39'-6" 2'-0" 
Z1'-IO" 35'-8" 43'-6" 2'-0" 

Quantity of Sand-Cement Rlprap In cu. Yds. for One Endwall 
For 112 S"""'S 

I-Arch 2-Arch 3-Arch 4-Arc 
1.0 1.5 2.0 2.5 
1.2 1.8 2.4 3.0 
1.7 2.5 3.3 4.1 
2.2 3.1 4.0 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 51,.,,es For 116 Smnes 
I-Arch 

1.5 
1.9 
2.6 
3.4 
4.5 
5.5 
6.9 
Q' 
9.5 

2-Arch - 4-Aroh /-Arch 2-A ,_ 4-Arc 
2.2 2.9 3.6 
2.7 3.5 4.3 
3.7 4.8 5.9 
4.7 6.0 7.3 
6.1 7.7 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 Endwalls Are Intended For Use 

Outside The Clear Zone. 

DlllENSIONS AND fl.JANT"IES FOR ROOND PIPE CULVERTS 
Dimensions 

1-Pioe '}-Pioe 3-Pine -Ploes 1-Pioe 
7'-0" 9 -7" 12'-2" 14'-9" 1.2 
8'-0" 10'-IO" 13'-8" 16'-6" 1.4 
10'-0' 13'-5" 16'-IO" 20'-3" 1.9 
12'-0" 16'-3" 20'-6" 24'-9" 2.5 
14'-0" 19'-f" 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" 4T'-6" 6.2 

Quantity of Sand-Celll8flt Rlprap In cu. Yds. for One Endwall 
For 1'2. s~s For 114 51,.,...s For 116 s~es 
'}-Pine -Pines 4-Ploes /-Pipe 2-Plpe 3-Pioe -Pioes I-Pipe -Pipes -Pipes 4-Ploes 

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 ll.9 
8.3 11.3 14.2 8.5 12.9 ll.3 21.7 
9.7 13.3 16.9 10.0 15.3 2JJ.6 25.9 

@ -
-
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Spigot On Inlet Section 
Bell On outlet Sectlon 
f OUflet Section Shown J 

Cy/inder!-;I 

1 f For Straight F:e ...----

c.:=::: ...---- ...---- - ------ ~ ----

1 Optlonal Shope 7 
I 

I 

I 

I 

B__J 
T 

A 

'" _j 

Toe 

B 

• Optlonol Shope Only t:i 

~'~~.,.....,.......1Q 

SECTION AA 

SECTION CC 

FLARED ENO SECTION 

Flared 
End 

REINFORCED CONCRETE JACKET DETAIL 

Le 
ENO VIEW 

S71WBHT FIA/IE 

SECTION 88 

DIA. 

12" 
15 11 

18" 
21" 
24" 
27" 
30" 

36" 
42" 
48" 
54 11 

60" 
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" And/Or 
A Maximum Of 6 11 On Centers. 

T 

2" 
2f 
2f 
2:/ 
3" 
3,f 
3-k" 
4" 
4j 
5" 
5; 
6" 

6f 
7" 

@ -
-

MiiF. 
Sii /11/U 

0.01 

0.01 
0.01 
0.01 
0.01 
0.148 
0.148 
0.148 

0.148 
0.148 
0.174 
0.174 
0.174 
0.174 

BELL WEIGHT 7DE WALL 
Gr A 8 c D E p RI R2 FLAT II.BS. I h CU.SS IaJNC 

SPIBDT .u-1-

Ii> 4" 2'-0" 4'-0f; 6'-0f;" 2'-0" 19.., 108 9" 3·· 530 12" .06 
2" 6" 2 1-3 11 3'-10 11 61

-/
11 2' -6" 24i- 12J" II" 3f 740 12 11 .01 

2~· 9" 2'-3" 3'-10 11 61-1 11 3'-0" 29" 1st- 12" 4" 990 15" .II 
2i" 9" 2'-11 11 3 1-2 11 61

-/
11 3'-6" 318 16f 13 11 4" /2BO 15" .12 

2i 9! 3'-7>" 2'-6" 6'- If 4'-0" 3316 /615 14 11 4/. 1520 18 11 .17 

2! 10/ 4'-0" 2'- 1./, 6'- ll 41-6 11 36" /Bf 14"[ 4! 1930 18" .19 
3" l'-0" 4'-6" !'- 7~" 6'- ,,. 5'-0" 37" !Bf' 15" 5" 2190 21" .24 
3/; /

1-3 11 5'-3" 2'-10°,f 8'-1j" 6'-0" 4l!t 24i[ 20" 5'" 4100 21" .29 
3;· l'-9" 5'-3" 2'-11 11 8'-2" 61-6 11 53J" 27j 22" 5/," 5380 24" .36 

4i 2 1-0 11 6'-0 11 2'-2" 8'-2" 7'-0" 56/ 2B/ 22" 5:/ 6550 24" .39 
4; 2'-3" 5'-5" 2'-11" 8'-4" 7'-6" 65.J 33.J. 24" 6cl 8040 24" .42 
5" 2'-6" 5 1-0 11 3'-3 11 8'-3" 8'-0" 72J" 36f" 24" 6f 8750 24" .44 
5/( 2'-0" 61-6 11 

/
1 -9 11 8'-3" 8 1-6" 72" 36,f 24 11 7f 10630 24 11 .41 

6" 2'-0" 6'-6 11 l'-9" B'-3 11 9'-0" 77{; 38~ 24" 7<" 12520 24" .50 

GENERAL NOTES 

I. Flared end sections shall conform to the requirements of ASTM C16 with the exception that dimensions and reinforcement 
shall be as prescribed i"n the table above. Ci"rcumferentiol reinforcement may consi"st of either one cage or two cages of steel. 
Compressive strength of concrete shall be 4000 psi. Shop drawings for flared end sections having dimensions other than 
above must be submitted for approval to the State Drainage Engi"neer. 

2. Connections between the flared end section and the pipe culvert may be any of the fol/owing types unless otherwise 
shown on the plans. 

a. Joints meeting the requi"rements of Section 941-/.5 of the Standard Specifications f 0-Ring Gasket J. 
Flared end section joint dimensions and tolerances shall be ldentloal or compatible to those used In 
the pi"pe culvert }oi"nt. When pi"pe culvert and flared end section manufacturers ore different, the 
compatibility of joint designs shall be certified to by the manufacturer of the flared end sections. 

b. Joints sealed wi"th preformed plastic gaskets. 
The gaskets shall meet the requirements of Section 942-2 of the Standard Speclfloatlons and the minimum 
sizes for gaskets shall be as that specified for equivalent sizes of elliptical pipe. 

c. Reinforced concrete jackets, as detalled on this drawing. 
Cost of the reinforced concrete jacket to be Included 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. 2BO. Bituminous ooating to be included in the contract unit price 
for the pipe culvert. Concrete Jacket shall be as speci"fled on Index No. 280. Cost of ooncrete and reinforcement 
shall be Included In the contract unit price for the pipe culvert. 

3. Toe walls shall be constructed when shown on the plans or af locations designated by the Engineer. Toe walls ore to be 
cast-in-place with Closs I Concrete and paid for under the oontract uni"t pri"ce for Class I Concrete f Miscellaneous J, 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 fit the flared end secti"ons. 

5. Flared End Section to be paid for under the contract unit price for Flared End Section f Concrete J, Each. Sodding 
shall be in accordance with Index No. 281, and paid for under the oontract unit pri"ce for Sodding, SY. 

DESIGN NOTES 
I. Flared end sections ore Intended for use outside the clear zone on median drain and cross drain lnstallatlon, except that flared 

end sections for pipe sizes 12" and 15" are permlfted within the clear zone. When the slope Intersection permits, 12" and 15" flared 
end sections may be located with the culvert opening as close as 8' 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 all /ooatlons where high velocities and/or highly erosive so/ls may cause 
disjointing. 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 oocur. 
Toe walls are not required where ditch pavement is provided, except when disjointing would occur if the ditch pavement should 
faU. 
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D 

15" 
18" 
24" 
3011 

36" 
1<2 4211 

Slope 48" 
5411 

60" 
66" 
72' 

15 11 

18 11 

24" 
3011 

"4 36" 
Slope 42" 

48' 
54 11 

60" 
66" 
72" 

DIMENSIONS ANO 

x A B c E F G H• Single Double 

2 -7" 1.92 2.18 4.10' 2.06' 5 1.22 
2'-10" UJ/' 2.74' 4.71' 2.56' 6' 1.41' 
3'-5" 2..06' 3.85' 5.91' 3.56' 7 1.73 
4'-3" 2.15' 4.95' 7.10' 4.56' 8 2.00 
5'-1" 2.25' 6.08' 8.33' 5.56' 9' 2..24' 
6 1-011 2..34' 7.21 9.55' 6.56' 10' 2.45 
6'-9" 2.43' 8.33' 10.76' 7.56' II' 2..65' 
7 -8--,,- 2.52 9.44 11.96 8.56' 12 2.83' 
8'-6" 2.62' 10.56' 13.18' 9.56' 14' 3.00 
9'-2" 2.71' 11.68' 14.39' 10.56' 15' 3.18' 
10'-0" 2..80' !~.OU 15.60 11.56 16' 3.30 

2'-7" 2.I!l' 4.09' 6.36' 4.03' 8' 1.22' 
2'-10" 2..36' 5.12' 7.48' 5.03' 9 1.41' 
3'-5" 2.53' 7.18 /::,. 9.71' 7.03'6. II' 1.73' 
4'-3" 2.70' 9.25' 11.95 9.03' 13 2.00 
5 1

-/
11 2.81' 11.31 14.18' 11.03 0 15' 2.24 

6 1-0 11 3.05' 13.31' 16.42 13.03' 17' 2..45' 
6'-9u 3.22' 15.43' 18.65 15.03 19' 2.65 
7'-8" .3 . .39' fl.49' 20.88 fl.0.3' 21' 2.8.3' 
8'-6" .3.56' 19.55' 23.11 19.03' 23' 3.00' 
9'-2" 3.73' 21.62 25.35' 21.03 25' 3.18 
I0'-0" .3.91' 23.68 27.59 2.3.03 27' 3.30' 

I' Beveled Or Round Corners 

I : 
I \-------

Concrete Slab, 3" Or 5-fr# Thick, Iii 
Relnforced Wlfh WWF 6x6-Wl.4xWl.4 

Pioe 

2.9 '·~·· 3.4' 4.92' 
3.4' < ' ,,, <no• 

3.4' 6.61 1 

,,, 7 ' 
3.4' 7.83' 
3.4' 8.42.' 
4.4' n ' 
4.4' 9.58' 
4.4' '" '"' 
4.0' 4.63' 
, n• , ' 
4.0' 5.50' 
4.0' 6.08' 
4.0' --· 
4.0' 7.25' 
4.0' 7 ' . "' n ' 
4.0' 9.00' 
'"' 9.58' 
4.0' 10.16 

5' Sau TOP VIEW-SINGLE PIPE 

2' Not Less Than D 

No Pipe Joint Permitted 
Unless A roved B The En ineer 

E 

Pioe 
7 ... 

7.75' 
0 ' 
'" .,, 
" ' 

07 ,., 

o• ' 
" ' 
" ' 
'""' 

20.16' 

' 
' 
' 
' 

" ' 
07 o<' 
o• ' 
'" ' 
"'" 
18.75' 
20.16 

Paid For As Plpe Culvert F ( Plpe To Be Included Under Unlf Prlce For Mlfered End Sectlon J 

SECTION 

<JJANTITIES 
M sf CONCRETE SLAB I CY J ~ SODDING (SQ. YDS. J 

Quad. Single Double Triple lluad. Single Double Triple Quad. 
~ See General Note No. 3. Triple N 

Pioe Pine Pipe Plpe Pipe Pipe Plpe Pipe Pipe Plpe See Sheet 5 Of 6 For 3" Slab Quontfffes 

0 ' 12.31' ' n n "" n 

10.58' 13.42' ' 0.44 0.65 25 • Values shown for estimating pipe quantities and ore for .. .,, 15.75' ' n Information only . ., ' 18.83' ' n• " 
" ' 21.92' ' 1.38 ""' 34 
on n<O ' ' n .,0 ~ ·-
21.33' 2B.08' ' 1.13 2.04 n '" ~ 

A7 

23.75' 31.42' ' ' 7' 
n,, 7 , 

" cc 
' ,. ' ' ' ,., n nn , < = 

I!l.92' 31.08' '_,, 1.68 3.25 , "' ,., '" 48 '" '" 
'"' '·"' I ' ' ,. < 7. .. " 

n ' 12.31' ' n 0.87 ' 26 
'" ' '7 ' ' n n ' B E '" .,, 15.75' ' 0.85 1.30 n 32 Dimensions permitted to allow use of B' standard pipe lengths. o• ' 18.83' ' "" 7 '" 

6. 6.42' 6. 6.25' 

" ' "' ' ' ' 0 •• 7 

"'" 
,. 

010.40' 010.10' Dimensions permitted to allow use of 12' standard pipe lengths. on ' 25.25' <o' ' 2.76 'n• < 44 .. •. .,, nn ' ' ' 
7 

"" ~ = t::..O Concrete slob shall be deepened to form bridge across crown of pipe. See section below. 
' 7' ' ' ' n " 7 < 77 7 "° ri 

2.6.00' 34.50' ""' 0,. 4.66 ""7 a n7 "' "" " 7< 

ZT.92' 31.08' 1.54' 2.88 5.54 8.18 10.84 49 59 69 80 
30.16' 40.16' 1.58 3.54 6.61 9.87 13.13 52 63 74 85 

Beveled Or Round Corners 

Sod 

L 
Concrete Slab, 3" Or 5-frH Thick, Iii lo Sod 
Reinforced With WWF 6x6-Wl.4xWl.4 
-------- ------ ----- ----- -~--- ---- --~-- ----

5'Sod 

*Slope: 1:4 Miter: To r Pipe For Pipes 18" And Smaller. 
1:2 For Pipes 24" And Larger. 

1:2 Miter: To f Pipe For Pipes 18 11 And Smaller. 
1:1 For Pipes 24H And Larger. 

@ -
-

TOP VIEW-MULTIPLE PIPE 

NOTE: See sheet 6 for details and notes. 
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D 

IS" 
IB 
24'' 
30" 

h2 36" 
Slope 42" 

48" 
S4" 
60" 

15" 
(8" 

(,4 24 

Slope 30" 
36" 
42" 
48" 
54" 
60" 

3 11 Or 

Rerolled End Requi"red 

Poi"d For As Pipe Culvert 

x A B c 

2'-7" 2.S 1.68 ""' 
2'-10" 2.S 2.24' 4.74' 
3'-5" 2.S 3.35' 5.85' 
4 -3" 2.S 4.47 6.97 
5'-f" 2.S S.59 8.09' 
61-0" 2.S 6.71 9.21' 
6'-9" 2.s· 7.83' 10.33' 
7'-8" 2.5' 8.94' 11.44 
8 1-6 11 2..5' 10.06 12.56' 

2 -7n 2.5' 3.09' 5.59' 
2' -IOu 2.5' 4.12' 6.62 
3'-5" 2.5' 6.18 8.68 
4'-3" 2.5' 8.25' 10.75' 
5'-1" 2.5' 10.31 12.81' 
61-0" 2.S 12.31' 14.87' 
6'-9 11 2.5' 14.43' 16.93' 
7'-8" 2.5' 16.49' '" ' 
8'-6 11 2.5' 18.55' 2.1.05' 

Concrete Slab, 3" Or 5.fr~ Thick, Iii 
Rei"nforced Wi"th WWF 6x6-Wl.4xWl.4 

DlllENS/ONS 

E F G H• 
(.SO S' 1.23 3.5 

2.00' 6' (.41 4' 
3.00' 7' 1.73 4' 
4.00 8' 2.00' 4' 
5.00' 9' 2.24' 4' 
6.00' 10' 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' 1.73 4' 
8.0' 12.0' 2.00 4' 

10.0' 14.0' 2.24 4' 
12.0 16.0' 2.4S 4' 
14.0' 18.0' 2.6S 4' 
16.0' 20.0 2.83' 4' 
18.0' 22.0' 3.00' 4' 

TOP VIEW-SINGLE PIPE 
5' S0ct 

H• E 

F (Pipe To Be Included Under Unit Price For Mffered End Section J 

SECTION 

AND 

Single 
Pipe 

4.33' 
4.58' 
5.08 
5.58' 
6.08' 
6.S8' 
7.08' 
7.58' 
8.08' 

4.33 
4.S8 
S.08 
5.58' 
6.08' 
6.58' 
7.08' 
7.58' 
8.08' 

OOANTfflES 

" 5.fr CONCRETE SLAB (CY I Ill SODDING (SQ. YDS. I 

Double TriD/e Oood. N Single Double Triple Oood. Single Double Triple Oood. 
Pipe Pipe Plpe Pipe Pipe Pipe Pipe Pipe Plpe Plpe Plpe Ill 

See General Note No. 3. 

6.92 9.SO 12.08 1.04' 0.3S 0.54 0.74 0.94 21 24 Zl 29 See Sheet 5 Of 6 For 3 11 Slab Quantities 
7.42.' 10.25 13.08' 1.04 0.38 0.62 0.87 1.12 22 2S 2B 31 
8.50 11.92 15.33' 1.04' 0.47 0.76 I.OS 1.34 23 Zl 31 35 
9.83 14.08 18.33 1.04 0.57 0.96 (.37 1.77 25 30 3S 39 • Values shown for estimating pipe quantities and are for 
((.(/' 16.25' 21.33 1.04' 0.67 

12.58 (8.58' 24.S8 1.04' 0.78 
13.83 2.0.58' Zl.33' 1.04' 0.89 
15.25 22.92' 30.58' 1.04' l.02 
16.58' 25.08' 33.58' 1.04' (.(4 

6.92 9.50 (2.08 1.04' 0.44 
7.42' 10.25' 13.08' 1.04' 0.49 
B.SO 11.92 15.33 1.04' 0.65 
9.83' 14.08' 18.33 1.04' 0.81 
II.I/' 16.25' 21.33' 1.04' 0.97 

12.58 18.S8 24.58' 1.04 1.13 
13.83 20.58' ZT.33' 1.04' 1.29 
IS.25 22.92' 30.58' ' (.48 
16.58 25.08' 33.58' 1.04' 1.66 

Sod 

Dltch Grade 

5'Sod 

1.19 1.72 2.26 Zl 33 38 44 informanon only 
(.48 2.1/' 2.87 29 36 42 49 
1.71 2.54 3.36 3( 38 46 S3 

2.06 3.(0 4.14 33 41 50 S8 
2.38 3.63 4.89 34 44 S3 63 

0.68 0.91 I.IS 22 2S 28 31 
0.77 1.03 1.31 24 Zl 30 33 
l.09 '· (.77 Zl 30 34 38 
1.34 1.90 2.44 29 34 39 44 
1.68 2.41 3.14 32 38 44 49 
2.08 3.06 4.02 35 42 48 SS 
2.49 3.69 4.88 38 46 53 60 
2.98 4.47 S.98 41 49 S8 66 
3.49 5.31 7.13 44 S3 63 72 

------'~~ l~~l .,__a_._v_•l_•_d_o_r_R_ou_m1_c_o_m_•,'_' ___ "'_..__...,._""""~ ~ -;;---=-

I iJ 1 v '"5'- \\ /;;/ 
.::\..., "' I ! 

Q -f-~T --: -- (,- -~l 1ii 
\ I I "'----- ~/ J, ~ ~~~~l~~~~~~~~;:::;-;::;=1~::::::__-l---l 

Q \ ! I -(- ----1 
\~ 

Concrete Slab, 3 11 Or 51~ Thick, Iii 
Rei"nforced Wlth WWF 'lx6-Wl.4xWl.4 

TOP VIEW-lllJLTIPLE PIPE 

NOTE: See Sheet 6 For Detalls And Notes. 

*slope: 1:4 Miter: To { Pipe For Pipes 18" And Smaller. 
/:2 For Pipes 24" And Larger. 

1:2 Miter: To I' Pipe For Pipes 18" And Smaller. 
/:/For Pipes 24" And Larger. 

@ -
-
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/9T4 AASHTO 0/1/ENS/ONS 

~~ I x A B c E F G H• ' Ploe 
f1 13 2 -6 2.5 1.30 3.80 l.!1' 4 1.39 2.8 4.50 
21" 15" 2'-10 11 2.5' 1.68' 4.17' I.SO' 5' 1.76 3.5' 4.83' 
28 20 3'-5" 2.5' 2.61' 5.11' 2.33 6 2.22 3.7' 5.42 
35' I 24 11 4'-0" 2.5' 3.35' 5.85' 3.00 7' 2.55 4.0' 6.00' 
42 " 29" 4'-9" 2.5' 4.29' 6.79' 3.83' 8' 2.fJT 4.2' 6.58' 

/:2 49 33 5'-6" 2.5' 5.03' 7.53' 4.50 9' 3.34 4.5' 7.!1' 
Slope 57' I 38" 6 1 -4 11 2.5' 5.96' 8.46' 5.33 10' 3.65· 4.7' 7.83' 

64' I 43 11 7'-1" 2.5' 6.89' 9.39' 6.f7' II' 3.89' 4.8 8.42' 
71" 47" 7'-10" 2.5' 7.64' 10.14 6.83 12 4.14 5.2 9.00' 

f1" 13" 2'-6" 2.5' 2.41' 4.91' 2.33' 7' 1.39 4.7' 4.50' 
21·· 15" 2'-10" 2.5' 3.09' 5.59 3.00' 8' 1.76 5.0' 4.83' 
28 "20" 3'-5" 2.5' 4.81' 7.31' 4.61' 9' 2.22 4.3' 5.42' 
35' I 24 11 4'-0 11 2.5' 6.18' 8.68' 6.00' II' 2.55 5.0' 6.00' 

"4 42 29 4'-9" 2.5' 7.90' 10.40' 7.61' 12' 2.fJT 4.3 6.58' 
Slope 49' I 33" 5 1-6 11 2.5' 9.28' 11.78 9.00' 14' 3.34 5.0 7.f7' 

57 38 6'-4" 2.5' II.OD' 13.50' 10.61 16' 3.65' 5.3 7.83 
64' I 43 11 7'-1" 2.5' 12.71' 15.21' 12.33 l1' 3.89' 4.7' 8.42' 
71" 47" 7'-10" 2.5' 14.09' 16.59' 13.61' 19' 4.14 5.3' 9.00' 

Beveled Or Round Corners 

5' Soq TOP VIEW-SINGLE PIPE 

Rerolled End Required 

H• E 
Pai"d For As Pi"pe Culvert F ( Pi"pe To Be Included Under Uni"f Pri"ce For Mi"fered End Secti"on) 

SECTION 

AND a.JANTfflES 
M 5; CONCRETE SLAB (CY) WI 5000/NG I SQ. YDS. I 

uouote " ' Quad, N vtna1e 
Ploe Ploe Pioe Pioe 

7.00 9.50' 12.00 l.04 0.41 
7.61' 10.50' 13.33' 1.04' 0.43 
8.83 12.25' 15.67 1.04' 0.51 

10.00 14.00' 18.00' 1.04' 0.57 
11.33' 16.08' 20.83' 1.04' 0.64 

12.67 18.17' 23.67 1.04' 0.73 
14.17' 20.50' 213.83' 1.04' 0.83 
15.50' 22.58' 29.61' 1.04' 0.95 
16.83' 24.61' 32.50' 1.04' 1.05 

7.00 9.50' 12.00' 1.04' 0.48 
7.67 10.50' 13.33 1.04' 0.52 
8.83 12.25' 15.61' 1.04' 0.61 

/0.00' 14.00' 18.00' 1.04' 0.73 
11.33 16.08' 20.83' 1.04' 0.87 

12.61 18.f7' 23.61' 1.04' 1.00 
14.f7 20.50' 26.83' 1.04' 1.18 
15.50 22.58' 29.61' 1.04' 1.36 
16.83' 24.61' 32.50' 1.04' 1.50 

..,, 
• > 
.8 

"' <: 
lo 

" "' ,. 

5'Sod 

*slope: 1:4 Mi"fer: 1:2 For All Sizes 
1:2 Mi"fer: I:/ For All Si"zes. 

UOUD/e 
Pipe 

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 

@ -
-

lrtu1e 
Pioe 

0.81 
0.88 
/.06 
1.22 
1.46 
1.72 

2.04 
2.39 
2.74 

0.95 
/.09 
l.Z1 
1.55 
1.92 

2.30 
2.82 
3.38 
3.81 

§. 
"' 

Quad, ;:,inq1e 

Pioe Pioe 
/.02 ,, 
1.10 22 
1.33 23 
1.55 24 
1.87 26 
2.22 2B 
2.64 29 
3.11 31 
3.57 33 

1.18 22 
1.31 23 
1.59 25 
/,gr 2B 

2.45 30 
2.96 32 
3.64 35 
4.38 38 
4.fJT 40 

Double " ' Quad. " Pipe Ploe Pfoe See General Note No. 3. 

23 26 29 
See Sheet 5 Of 6 For 3 11 Slab Quantifies 

25 2B 31 
Z1 30 34 

• Values shown for estlmoting plpe quontles and are for 29 33 38 
31 37 42 Information. 
34 40 46 
36 44 51 
39 47 55 
41 50 59 

25 Z1 30 
26 29 32 
29 33 37 
32 37 41 
35 41 46 
38 45 51 
42 49 56 
45 53 61 
48 57 66 

Beveled Or Round Corners 

..,, 
• > 
.8 

"' <: 
lo 

" "' ,. 

Concrete Slab, 3" Or 5-iu Thlck,l:iil ~ ~ 
Reinforced With WWF 6x6-Wl.4xWl.4 ____ -~-- ____ ---~ ~ 

TOP VIEW-MULTIPLE PIPE 

NOTE: See Sheet 6 For Detal/s And Notes. 

2006 FOOT Design Standards Last 
Revision Sheet No. 

CROSS DRAIN MITERED END SECTION SINGLE 
AND MULTIPLE CORRUGATED METAL PIPE-ARCH 

02 3 of6 
Index No. 

272 



OlllENSIONS & OU ANT/TIES 
u 

Rise Span x A B c E F G H• Single Double rr;g1e Good. R s Pipe Pipe p pe Pipe 
12" 2 -10" /.gr· I. o. 1.56' 4 1.50 2.4' 4.92 7.75 10.58 13.42 
14 23 ' - 2.01 1.99 4.00 '· s 1.90 3.1 8.71 12.04 15.38 
19" 30'' 4 -0" 2.11' 2.92 5.03 2,73 6' 2.37 3.3' 6.04 10.04' 14.04' 18.04 

38" 5 -0" '· 3.85 6.05 3.56 7 2.85 3.4 6.79 11.79 16.79 21.79 
1:2 29" 45" s·-1r 2..34' 4.79 7.13 4.39' 8' 3.19 3.6' 7.50 13.42. 19.33 25 .25 

34" 53" 7 -0" 2.43 5.72 8.15 5.23 9' 3,57 <0' " 15,25 22.25 29.25 Slope 38" 60 7 -10 2.52 6,46 8.98 5.89' 9 3.95' 3.1' ' 16.75' 24,58 32,42 
43" 68" 8'-11" 2.62' 7,39 10.01 6.73' '"' 4.28' 

,,, n=' 18.58 ZT.50 36 .42 
48" 76" 9'-11" 2.71 8.33' 11.04 7.56: II 4.59' 3.4 10.42 20.33 30.25' 40 .17' 
53 83 10 -B 2.80 9,26 12.06 12 4.77 II.OB 21,75 32.42 43.08 
58" 91" ll'-8ff 2.90' '1 13.09' 9.23' 13' 5.01' '°' 11.83 23.50 35.fl' ' 

, - '· '· "· '· 5 
1:90 

2.0 .. 7.75 
23" 3'-4" 2.44' , 6,19 3.70 6' 2.3 < ' " '" ' ' 

19" 30" 4'-0" 2.62' 5.41' 8.09 5.36' 8' 2.31' 2.6 < ' 10.04' ' ' 
24" 38" 5 -off 2.79' 7.18' 9.97 7,03 10' 2.85' 3.0 6.79' 11.79' 16.79' ' "4 29" 45" 5 -II" .3.05 8,90 11.95 8.70' 12 3.19 3.3 7.50' 13.42 19.3.3 25 .25 Slope 
34" 53 7 -0" 3.22 10.62 13.84 10.36 13 3.51' 2.6 B.25 15.25 22.25' 29 .25 

7 -JO" 3.39 11.99 15.38 11.70' 15 3.95 , <' 8.92 16.75 32.42 
43" 68" 8'-11" 3.56 13.7/' 17.27 13.36' 17' 4.28· 3.6' 9.67 IB.58 Zl.50' 36 .42 
48 9 -II 3.73 19.16 15.03 '"' 4.59 •, 10.42 20.33 ' 40.fl 
53" 83" 10 -8" 3,91 fl.15 21.06' 16.70', 20' 4.77,' 3.3' 11.08 21.75' 32.4~' 43 .OB', 

"'" 
,,._ • ' " ' 

/ ,\ 

TOP VIEW-SINGLE PIPE 
S' Soq 

2' Not Less Than R 

No Pipe Joint Permitted 
Unless roved By The Engineer 

E 

Paid For As Pi"pe Culvert F ( Plpe To Be Included Under Unit Price For Mltered End Secflon 

SECTION 

S~NCONC. SLAB (CY J WI SODDING r SQ. YDS. J 

N Single Double Triple OJJad. Single Double Triple Good. 
Pipe Plpe Pipe Pipe Pipe Plpe Pipe Pipe 

1.21 0.30 0.49 0.67 0.85 ZI 27 30 
1.23 0.37 0.59 O.BI 1.02 26 29 33 
l,27 0.50 0.80 /.09 1.39 24 2B 33 37 

"" 0.62 1.03 1.45 1.86 26 31 37 42 
/, 0,75 1.30 1.84 2.39 28 34 41 47 
1.42 0.90 1.61 z. 3.03 30 37 45 53 
l,46 1.03 1.89 2.74 3.60 31 40 49 57 
1.50 1.19 2.26 3.33 4.40 33 43 53 63 
1.54' 1.38 2,65 3,93 5,21 35 46 57 6B 

1.55 3.03 .. 5,96 37 49 61 73 
1.63 1.75 3.47 < 6.93 39 52 65 

o:a3 '" 
_,. 

0,53 1.13 l,42 24 2B 32 35 
1.27 0.74 1.15 l,57 l,98 27 32 36 40 
1.31' 0.97 1.57 2.19 2.BI 30 36 41 47 
1.38' 1.22 2.ar z, 3.77 33 46 53 
1.42 l,48 2.62 3.77 4.92 36 44 52 59 
1.46 1.72 .3.12 4.5.3 5,92 38 47 56 65 
1.50' 2.02 3.78 5,56 7.32 41 51 61 71 
1.54 ,, 4.49 6.64 8,79 44 55 66 77 
1.58' 2.66 5,17 7.66 10.16 47 59 71 83 

3.02 5.98 11.90 63 

*slope: 1:4 Miter: To Major Axi"s For Pi"pes 24"x38" And Smaller. 
/:2 For Pi"pes 29 11x45 11 And Larger. 

/:2 Mi"fer: To Major Axi"s For Pi"pes 29"x45" And Smaller. 
I:/ For Pipes 34"x53" And Larger. 

Iii 

• 

See General Note No. 3. 
See Sheet 5 Of 6 For 3" Slob Quantltles 

Values shown for estimotlng pipe quantitles and ore for 
Information only. 

~ 1-1'-1 /Beveled Or Round 

1;19 -~ ~ =./:? 

-~~~1+---i-- : -~~ 
I I I ~ ~ \ "-._ ~ 

----- ~ - ---- ------~ L._1---1 
rc:---1---(11 ___ : 

~'/----
/ I I 

\ I L_I=== 

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

TOP VIEW-lllJLTIPLE PIPE 

NOTE: See Sheet 6 For DetoUs And Notes. 
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QUANTITIES FOR 3" THICK 

ROOND-CONCRETE ROOND-CMP 
D Single Double Triple Quad. D Single Double Triple Quad. 

Pipe Pll>B Pll>B Pll>B Pipe Pipe Pll>B Pll>B 
15" O.Zl 0.41 0.54 0.87 15" 0.24 O.JT 0.51 0.64 
IB" 0.31 0.45 0.60 0.75 IB" 0.25 0.43 0.61 0.7B 
24" 0.39 0.59 0.79 1.00 24" 0.32 0.52 0.72 0.91 
30" 0.46 0.76 l.04 1.32. 30" 0.38 0.64 0.91 1.18 

/12 
36" 0.55 0.94 1.33 1.71 

/12 
36" 0.44 0.7B 1.13 l.4B 

42" 0.66 1.15 1.66 2.15 42" 0.51 0.96 1.41 1.87 
Slape 48" 0.76 l.JT 1.96 2.51 Slape 48" 0.51 /.09 1.63 2.15 

54" 0.87 1.62 2.38 3.14 54" 0.65 1.32 1.99 2.66 
60 11 0.99 1.90 2.BI 3.73 60" 0.71 1.49 2.2B 3.IJI' 
66" I.II 2.15 3.21 4.Zl 
72" 1.24 2.46 3.6B 4.90 

15" 0.40 0.61 O.BO 1.00 15" 0.31 0.47 0.63 0.79 
IB" 0.47 0.69 0.91 1.14 IB" 0.34 0.53 0.71 0.90 
24" 0.60 0.90 1.21 1.52 24" 0.44 0.69 0.92 l.IB 
30" 0.76 1.19 1.63 2.IJI' 30" 0.53 0.88 1.25 1.60 

"" 
3611 O.B9 1.48 2.05 2.63 ,,,, 36" 0.62 I.II/' 1.53 2.00 
42 11 1.05 1.82 2.51 3.34 42" 0.71 1.30 1.92 2.52 

Slape 48" 1.21 2.15 3.IJI' 4.00 Slope 48" O.BO 1.54 2.29 3.02 
5411 1.39 2.55 3.72 4.BB 54" 0.91 l.B3 2.74 3.87 
60" 1.59 3.02 4.44 5.B6 60" /.02 2.15 3.Zl 4.39 
66" 1.91 3.66 5.40 7.15 
72" 2.12 4.18 6.24 8.30 

CONCRETE SLABS <CY J 

l .. CMP-ARCH .. l EWPTICAL-CONCRETE 
-'! Single Double Triple Quad. -'! Single Double Triple Quad. a: Pll>B Pll>B Pipe Pipe a: Pll>B Pipe Pipe Pipe 

17" 13" 0.33 0.49 0.65 O.BI 12" IB" 0.19 0.33 0.45 0.51 
21" 15" 0.33 0.50 0.87 O.B3 14" 23" 0.25 0.40 0.55 0.69 
2B" 20" O.JT 0.56 0.76 0.95 19" 30" 0.34 0.55 0.75 0.95 
35" 24" 0.40 0.62 0.84 l.07 24" 3B" 0.43 0.71 1.00 l.2B 

/12 
42" 29" 0.43 0.70 0.98 1.25 

/12 
29" 4511 0.52 0.90 l.Zl 1.65 

49" 33" 0.49 0.82 1.15 1.48 34" 53" 0.62 I.II 1.60 2.09 
Slope 51" 3B" 0.55 0.95 1.35 1.75 Slope 38" 60" 0.70 1.29 1.87 2.46 

64" 43" 0.62 I.JO 1.51 2.05 43" 68" 0.81 1.54 2.25 2.99 
71 11 47" 0.69 1.24 I.BO 2.35 48" 76" 0.93 1.79 2.66 3.53 

53" 8311 l.04 2.04 3.03 4.02 
5B" 91" 1.17 2.33 3.49 4.66 

17" 13" 0.3B 0.56 0.74 0.92 12" 18" 0.30 0.45 0.61 0.76 
21" 15" 0.39 0.59 0.80 0.95 14" 23" 0.36 0.56 0.76 0.95 
2B" 20" 0.43 0.64 O.BB 1.10 19" 30" 0.51 0.79 I.OB 1.36 
35" 24" 0.49 0.77 l.05 1.33 24" 3B" 0.6B I.JO 1.53 1.96 ,,,, 42" 29" 0.51 0.92 l.Zl 1.62 ,,,, 29" 4511 O.B6 1.45 2.04 2.63 
49" 33" 0.65 I.OB 1.50 1.93 3411 5311 1.02 I.Bl 2.60 3.39 

Slope 51" 3B" 0.76 1.30 l.B3 2.JT Slope 38" 60" l.IB 2.14 3.10 4.05 
64" 43" 0.87 1.55 2.18 2.B3 43 11 68" l.3B 2.58 3.79 4.99 
71" 47" 0.95 1.68 2.43 3.17 48" 76" 1.59 3.05 4.51 5.97 

53" B3" I.BO 3.50 5.19 6.BB 
5B" 91" 2.04 4.04 6.05 8.05 
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Length Of Transition 
10 d 

PLAN NOTE: See General Note 2 

SLDPE AND DITCH TRANSITIONS 

4x Bolt Dia. 4x Bolt Dia. 
Varies 

3L or Bell Lengt +3f
1 

Mi"n. 

4x Bolt Dia. 

2-!" x ia Steel Bar Bolt Diameter 

f See Detail R~lg"'h"-t"-J---~---~ 

Tongue Length L 
4x Bolf Dia. 

Dia. Of Bolt + ft/ 2frN x in Steel Bar 

4x Bolf Ola. 

/ 3L or Bell Length +3~H Min. i-----<---11 
= = 

All bars, bolts, nuts and washers are to be galvani"zed steel. 
Bolts diameters shall be iH for 15" to 36" pipe and i" for 42" to 72" plpe. 
Two connectors required per joint, located 60~ right and left of bottom center of pipe. 
Bolf holes in pipe shell are to be drilled. 

CONCRETE PIPE CONNECTOR 

GENERAL NOTES 

I. Mitered end sections for pipe sizes 15", 18" and 24" round or equivalent pipe arch or elllptlcal pipe are permitted within the clear zone. 
When the slope intersection permits, the mitered end section may be located with the culvert opening as close as B' 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 5-la thick unless 3" thickness called for in plans. 

4. Concrete pi"pe 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 beveling 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 11 beyond shall be bituminous coated prior to placing 
of the concrete. 

7. Unless otherwise designated in the plans, concrete pipe mlfered end sections may be used wlfh any type of cross drai"n pipe, 
corrugated steel pipe mitered end sections may be used with any type of cross drai"n pipe except alumlnum pipe; and, 
corrugated aluminum mitered end sections may be used with any type of cross drain pipe except steel pipe. When bituminous coated 
metal plpe ls speclfled for cross draln plpe, mlfered end sections shall be constructed wlfh like pipe or concrete plpe. 

8. When the mitered end section pipe Is dlsslmllar to the cross drain plpe, a concrete Jacket shall be constructed ln accordance wlth 
Standard Index 280. 

9. When existing multiple cross drain pipes are spaced other than the dimensions shown in this detail, or have non-parallel axes, 
or have non-uniform sections, the mitered end sections will be constructed either separately as single pipe mitered end sections 
or collectlvely as multiple pipe end sections as dlrected by the Engineer; however, mitered end sections will be paid for each 
based on each independent pipe end. 

10. The cost of all pipe( s), fasteners, relnforci"ng, connectors, anchors, concrete, sealants, jackets, and coupling bands shall be included 
In the cost for the mitered end secflon. Sodding shall be paid for separately under the contract unit price of Sodding, SY. 

II. Mitered end sections shall be pald for under the contract unit price for Mitered End Section f CD), Each, based on each independent 
pipe end. 

-jf 
£1_'---------,,ruRm 

Hex Nuts f 2 Req. J 

Flat Washer f I Req. J 

fra x 6 11 Bolt May Be Substituted 

Anchors required for CMP only. 

Anchor, washer and nuts to be galvanized steel. 

Bend anchor where required to center In concrete slab. Damaged surfaces to be 
repaired after bending. Anchors are to be spaced a distance equal to four f 4 J 
corrugaflons. Place the anchors in the outside crest of corrugation. 

Flat washers to be placed on inside wall of pipe. 

Holes in the mitered end plpe are to be drUled or punched; burning not permlffed. 

ANCHOR DETAIL 

@ 
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DIMENSIONS & tJIANTITIES 
M GRATE SIZES CONCRETE (CU. Yds. J SOOD/NG (Sq. Yds. J 

0 x A B c E F G H• Sfllfl/e Double Trfp/e QJad N standard Extra Sfllfl/e Double Trfp/e QJad Sfllfl/e Double Trfple QJad 

Pfpe Pfpe Pfpe Pfpe WefghtPTpe Strong Pfpe Pfpe Pfpe Pfpe Pfpe pf,.,. Pfpe Pfpe Pfpe 
15" 2'-7" 2.Zl' 4.09 6.36' 4.03' B' 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 11 2.36' 5.12' 7.48' 5.03' 9' 1.41' 4.0' 4.92' 7.75' I0.58' 13.42' 1.21' 0.85 1.28 1.71 2.f1 9 10 12 13 
2411 3'-511 2.53' 7.18'6. 9.71' 7.03'b.. II' 1.73' 4.0' 5.50' 8.92' 12.33' 15.75' 1.25' l.02 1.58 2.15 2.75 10 12 13 15 
30" 4'-311 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 f1 
36" S'-/ 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 f1 2f) 

42" 6'-0" 3.05' 13.31' 16.42' 13.03' f1' 2.45' 4.0' 7.25' 13.25' 19.25' 25.25' 1.38' 2 3f 1.60 2.83 4.04 5.28 14 f1 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 3.28 4.70 6.14 15 18 21 24 
54" 71-811 3.39' fl.49' 20.88' f1.03' 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 f1 2f) 23 27 
60" 8'-6" 3.56' 19.55' 23.11' 19.03' 23' 3.00' 4.0' 9.00' fl.50' 2.6.00' 34.50' 1.50 3" 4" 2.28 4.36 6.43 8.50 JR 22 25 29 

6. 6.42.' 6. 6.25' Dimensions permitted to allow use of B' standard pipe lengths. 
<> 10.40' 0 10.10' Dimensions permitted to allow use of 12' standard pipe lengths. 

• Values m-n for estfmatfng pfpe quantfffes and are for Tnformatfon only. 

6. 0 Concrete slab shall be deepened to form bridge across crown of pipe. See section below. 

Sod "' Sod 
I' Beveled Or Round Corners 

Construction Joints Permitted 
Beveled Or Round Corners 

Construction Joints Permitted 

Grate 

0 0 

/ 
( 

"' ' 
--- ----

0 

I 

I 0 

I 

I 
0- 0 

I 

I 

"I "'... I 
\ "'§~ I 
~ ~~ 

/I I 
-t I 

0 I • I 

2' 

To 
~ ~0. 

~ 
Fastener 

Concrete Slab, 3" Thick, Rei"nforced With 

"' WWF 6x6-Wl.4xWl.4 ~--~---I ~~j 

Pai"d For As Pipe Culvert 

TOP VIEW-SINGLE PIPE 

2' Not Less Than D 

No Pi"pe Jolnt Permltted 
Unless Approved By The Engineer 

Ho 
E 

F (Pl e To Be Included Under Unit Price For Mi"tered End Section J 

SECTION 

6" 

3' 2'Sod 

0 

"- Fastener 

Concrete Slab, 3 11 Thick, Reinforced With 
WWF 6x6-Wl.4xWl.4 

0 

--

"' 

"I 
11 " 

/I 
-j 

I • 
I 

*slope: 

@ -
-

To r Pipe For Pipes 18 11 And Smaller 
1:2 For Pipes 24 11 And Larger. 

2006 FOOT Design Standards 

SIDE DRAIN MITERED END SECTION 
SINGLE AND MULTIPLE ROUND CONCRETE PIPE 

2' 

/~/1 

Last 
Revision 

02 

Sheet No. 

1 of6 
Index No. 

273 



D x A 

8" 2'-0" 2.5' 
10" 2'-2" 2.5' 
12" 2'-4" 2.5' 
15" 2'-7" 2.5' 
18" 2'-1011 2.5' 
24" 3'-5" 2.5' 
30" 4'-3" 2.5' 
36" 5'-1" 2.5' 
42" 61-0" 2.5' 
48" 6'-9" 2.5' 
54" 7'-8" 2.5' 
60" 8'-6" 2.5' 

~-ESod7 I_'' I 

I ~ ,_ I ijj ~"';, 

L+~ ""l 

I 

To 
--' ~ 

~ 

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' 
12.31' 14.ffT' 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 

Grafe 

Fasfene 

I 

ol 

C Concrete Slab. 3" Thick, Reinforced 
With WWF 6x6-Wl.4xWl.4 

-

TOP VIEW-SINGLE PIPE 

0 

0 

G H• 

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 

Pald Far As Plpe Culvert F (Pipe Ta Be Included Under Unlt Prlce Far Uitered End Section) 

SECTION 

DlllENS/ONS .. 
M 

Single Double Triple Quad. 
Pipe Pipe Pipe Plpe 

3.75' 5.75' 7.75' 9.75' 
3.92' 6.08' 8.25' 10.41' 
4.08' 6.42' 8.75' II.OB' 
4.33' 6.92' 9.50' 12.08' 
4.58' 7.42.' 10.25' 13.08' 
5.08' 8.50' 11.92' 15.33' 
5.58' 9.83' 14.08' 18.33' 
6.08' II.fl' 16.25' 21.33' 
6.58' 12.58' 18.58' 24.58' 
7.08' 13.83' 20.58' 27.33' 
7.58' 15.25' 22.92' 30.58' 
8.08' 16.58' 25.08' 33.58' 

Construction Jolnt Permlffed 

2' 

Sod 

fVANTmES 
N 

1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 
1.04' 

GRATE SIZES CONCRETE (Cu. Yds. J SODDING (Sq. Yds. J 

Standard Extra Slngle Double Trfple Quad. Single Double Triple 
Weight Pipe Strong Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 

0.52 0.90 1.22 1.54 7 8 8 
0.64 0.99 1.34 1.70 7 8 9 
0.68 /.09 1.48 I.BB 7 8 10 
0.64 I.OD 1.35 1.71 8 9 10 
0.69 1.09 1.49 1.89 9 10 II 
0.83 1.34 1.82 2.34 10 II 13 

2 3" 0.96 1.63 2.32 2.99 II 13 15 
2 3" I.OB 1.92 2.77 3.62 12 14 17 
2 , .. l.2D 2.26 3.34 4.61 13 16 18 
2 , .. 1.60 3.11 4.62 6.12 14 17 2D 
3" 4" 1.76 3.56 5.34 7.14 15 19 22 
3" 4" 1.94 4.03 6.12 8.2D 17 2D 24 

Beveled Or Round Corners 

~-----

Grate 

Fastener 

L Concrete Slab, 3" Thick, Reinforced 
With WWF 6x6-Wl.4xWl.4 

-

I 

ol 

TOP VIEW-111/LTIPLE PIPE 

NOTE: See Sheets 5 and 6 far defafls ond general notes. 

*slope: 

Ta f Pipe Far Pipe 18" And Smaller 
/:2 Far Pipe 24" And Larger 

0 

0 

Quad. 
Plpe 

9 
10 
II 
II 
12 
14 
17 
19 
21 
23 
26 
2B 

REMARKS 
These sizes ore restricted to inlet and outlet treatment for 
water management systems or similar appllootlons. 

• Values shown for estimating pipe quantifies and ore for 

I o 

I 

lnformation only. 

Consfructlon Joint Permitted 

2' 
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DIMENSIONS Ir aJANTmES 
1914 AASHTO 

x 
Span Rise 

fl" 13" 2'-6" 
21" 15" 2'-10" 
28" 20" 3'-5" 
35" 2411 4'-0" 
42" 29" 4'-9" 
49 11 33" 5'-6" 
57" 38" 6'-4 11 

64" 43" 7'-1" 
71" 47" 71 -/0 11 

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' 4.51' 9' 2.22' 4.3' 
2.5' 6.18' 8.68' 6.00' II' 2.55' 5.0' 
2.5' 7.90' 10.40' 7.51' 12' 2.'31' 4.3' 
2..5' 9.28' 11.78' 9.00' 14' 3.34' 5.0' 
2..5' II.OD' 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' 

I ,. I Beveled Or Round Corners "' 
Grate 

I 

ol 0 

"' .... I Mi .,._,__ 

H• 

( 
\ 

~ 

/ 

" ~ 

Fastener 

0 

Concrete Slab. 3" Thick. Reinforced c..i 
With WWF 6x6-Wl.4xWl.4 

TOP VIEW-SINGLE PIPE 

E 

0 

6" 

Paid For As Pipe Culvert F r Pipe To Be Included Under Unit Price For Mitered End Section J 

SECTION 

Single 
Pipe 

4.50' 
4.83' 
5.42.' 
6.00' 
6.58' 
7.f7' 
7.83' 
8.42' 
9.00' 

,_ 

Double 
Pipe 

7.00' 
7.61' 
8.83' 

JO.OD' 
11.33' 
12.51' 
14.fl' 
15.50' 
16.83' 

0 

I 0 

I 

M 

Triple Quad. N 
Pipe Pipe 

9.50' 12.00' 1.04' 
10.50' 13.33' 1.04' 
12.25' 15.61' 1.04' 
14.00' 18.00' 1.04' 
16.08' 2.0.83' 1.04' 
18.fT' 2.3.51' 1.04' 
2.0.50' 2.6.83' 1.04' 
22.58' 29.61' 1.04' 
24.61' 32.50' 1.04' 

Construction Joint Permitted 

2' 

GRATE SIZES CONCRETE 

Standard Extra Single Double 
Weight Pipe Strong Pipe Plpe Pipe 

0.62 0.95 
0.69 l.06 
0.81 1.25 

2f 3" 0.94 1.51 
21" 3f 1.06 1.76 

••• 3i° 1.19 2.02 
3" 4" 1.35 2..35 
3" 4" 1.50 2.70 
3" 4" 1.62 2.94 

(Cu. Yds. J 

Triple Quad. Si"ngle 
Pipe Pipe Pipe 

1.27 1.60 8 
1.44 1.77 8 
1.73 2.19 9 

2.09 2.66 10 
2.46 3.16 II 
2.84 3.68 12 
3.35 4.36 13 
3.86 5.03 14 
4.27 5.59 15 

I' 

SODDING (Sq. Yds. J 

Double Triple Quad. 

Pipe Pfpe Pipe 

9 /0 II 
9 II 12 
II 12 14 
12 14 15 
13 15 fl 
14 fl 19 
16 19 22 
fl 20 24 
18 22 25 

Beveled Or Round Corners 

• 

0 

Values shown for estimating pipe quantifies and are for 
information only. 

Construction Joint Permitted 

0 

2' 

_d 

3' 
6" 

2.'Sod 

0 

Fastener 

Concrete Slab, 3" Thick, Reinforced c..i 
Wi"th WWF 6x6-Wl.4xWl.4 

TOP VIEW-lllJLTIPLE PIPE 
NOTE: See Sheets 5 and 6 for detalls and general notes. 

*slope: 
To Span Line For Pipe Arch 28 11 x 2.0 11 And Smaller 
1:2. For Pipe Arch 35" x 24" And Larger 
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DIMENSIONS Ir <IJANTmES 
M 

Rise Span x A B c E F G H• Single Double Triple Duad. N 
R s Pfpe Pipe Pipe Plpe 

12" 18" 2'-10" 2.36' 3.06' 5.42.' 3.03' S' I.SO' 2.0' 4.92' 7.75' 10.58' 13.42.' 1.21' 
14 11 23" 3'-4" 2.44' 3.75' 6.19' 3.70' 6' 1.90' 2.3' 5.38' 8.71' 12.04' 15.38' 1.23' 
19" 30" 4'-0" 2.62' 5.41' 8.09' 5.36' 8' 2.31' 2.6' 6.04' 10.04' 14.04' 18.04' 1.21' 
24" 38" 5'-0" 2.79' 7.18' g_gr' 7.03' 10' 2.85' 3.0' 6.79' 11.79' 16.79' 21.79' 1.31' 
29" 4511 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' 
34" 53" 7'-0" 3.22' 10.62' 13.84' 10.36' 13' 3.57' 2.6' 8.25' 15.25' 22.25' 29.25' 1.42.' 
38 11 60" 7'-10 11 3.39' 11.99' 15.38' 11.70' IS' 3.95' 3.3' 8.92' 16.75' 24.58' 32.42.' 1.46' 
43" 68" 8 1-11 11 3.56' 13.71' f1.Z1' 13.36' l1' 4.28' 3.6' 9.61' 18.58' Z1.50' 36.42.' 1.50' 
48" 76" 9'-11 11 3.73' 15.43' 19.16' 15.03' 19' 4.59' 4.0' 10.42.' 20.33' 30.25' 40.!1' 1.54' 
53" 83" I0'-8" 3.91' !1.15' 21.06' 16.70' 20' 4.77' 3.3' 11.08' 21.75' 32.42' 43.08' 1.58' 
S8" 91" ll'-8 11 4.08' 18.87' 22.95' 18.36' 22' 5.01' 3.6' 11.83' 23.50' 35.!1' 46.83' 1.63' 

~-- -~-- ---------- ------ -~------------{!----- ----~ 

Paid For As Pipe Culvert 

Beveled Or Round Corners 
Constructfon Joint Permitted 

2' 

Concrete Slab, 3 11 Thick, Reinforced 
With WWF 6x6-Wl.4xWl.4 

(\) Sod 

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

TOP VIEW-SINGLE PIPE 

No Pipe Joint Permitted 
Unless Approved By The Engineer 

H• E 
F r Pipe To Be Included Under Unit Price For Mitered End Section J 

SECTION 

6" 

3' 2'Sod 

GRATE SIZES CONCRETE 

Standard Extra Single Double 
Weight Pipe Strong Pipe Pipe Pipe 

••• 3" ... 3" 

••• , .. 
3" , •. 
3" 4" 
3" 4" 

Special Spec/al 
Special Spec/al 
Specfal Soecial 

"' 
I 
\ 

0.68 
0.76 
0.9S 
1.18 
1.41 
1.63 
1.83 

2.09 
2.37 
2.61 
2.91 

1.04 
1.19 
l.S2 
l.9S 

2.42 
2.92 
3.36 
3.9S 
4.S4 
S.09 
S.77 

Sod 

\- -
\____ -

rcu. Yds. J SODDING 

Triple Duad. Single Double 
Pipe Pipe Pipe Pipe 

1.41 1.77 8 9 
1.63 2.05 9 10 

2.09 2.65 10 12 
2.74 3.S3 II 13 
3.44 4.4S 12 IS 
4.22 S.S2 13 f1 
4.89 6.41 14 18 
S.80 7.6S 16 20 
6.73 8.92 f1 21 
7.56 10.03 18 23 
8.64 II.SO 19 24 

Beveled Or Round Corners 

Grate 

/ 
/ 

/ 
__ (_ 

\ 
~ 
~ 
~ 

(Sq. Yds. J 

Triple Duad. 
Pipe Pipe 

II 12 
12 /J 
13 IS 
IS 18 
18 20 
20 23 
21 2S 
23 27 
26 30 
27 32 
29 3S 

TOP VIEW-lll/LTIPLE PIPE 

NOTE: See Sheets 5 and 6 for details ond general notes. 

*s1ope: 
To Major Axis For Pipes 24" x 38" And Smaller. 
/:2 For Pipes 29 11 x 45" And Larger. 

2006 FOOT Design Standards 
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TOP VIEW 

ENO VIEW 

BOTTOM VIEW 

g• Galvanized Bolt 
Hex Head Bolt Shown; Either 
Hex Head Or Square Head Bolf 
May Be Used. Only Hex Nut To 
Be Used. 

SIDE VIEW 

The speclfled weld shall be made when the 
fabricated uni"t is subject to hazardous hauls 

F.L. 

Shell Thi"ckness 
Varies 

ond repeated handllng. Tack welds are permitted 
for local or Job site fabrication. Galvanizing 
over welded surface not required. 

Tables For Dimensions 

3" 

1f' 

Ref. 

I 

See 
u Less 2'-0" r r Slot I 

i i t1 If WNomlnol Dia. 

··VL--zr=--------=} ~ 
Intermediate And Fastener f For ru'O on'EW 
Multiple Drain Pipe Only. SIDE VIEW ~,,.1 ,.,, 
Options For Top Opening: 1

1 

a. 4" Or 6" MUI Head Cut, I" Deep. 
b. 2" Diameter Drllled Hole. 
c. IH x 2" Slot. 

Bottom Opening: fk x 2" Slot I I II" 

©-==-==6f [e)1a'"=~~~~e~, ~Jlf, 
2" Slot 

TOP VIEW 

See General Notes, Sheet 6. 

GRATE DETAIL 
FOR SINGLE & MULTIPLE DRAIN PIPE 

6" 

2" 

Ref. 

Drain 
Size L Lo 

CONCRETE PIPE (ROUND J 

15 11 3 4 4'-011 41-1/ 11 

18" 4 5 5 1-2. 11 61
-/

11 

24" _§__ i_ 71-611 8'-5" 
~ 7 8 8'-8 11 9'-711 

_j* 
36" 9 10 11'-0" ll'-11 11 

42" II 12 13'-4" 14'-3 11 

48" 13 14 151-8 11 16'-7" 
54" 14 15 16'-IO" !1' -911 
6011 16 f1 191-2 11 20'-f" 

CORRUGATED MET AL PIPE (ROUND) 

15" 2 3 2'-1011 3'-9" 

Draln 
Size L Lo 

ELUPTICAL CONCRETE PIPE 

12" xl8" 2 3 2'-10" 3'-9" 
14" x 23" _J_ _A_ ~ ~ 
19" x30" 4 5 5'-2" 6'-1" 
24" x 38" 5 6 6'-4" 7'-3" 
29" x 45" 7 8 8'-8" 9'-7" 
34" x53" 8 9 9'-10" 10'-9" 
38" x 60" 10 II 12'-2" 13'-I" 
43" x 68" II 12 13'-4" 14'-3" 
48" x 76" 13 14 15'-8" 16'-7" 
53" x83" 14 15 16'-IO" {7'-9" 
58" x91" 15 16 18'-0" 18'-ll" 

j* 

18 11 3 4 4'-0 11 4'-11" 
24" __,__ _§__ 6'-4" 7'-3 11 

30" 7 8 8 1-811 9'-7" 
** J Note: #H x 3" bolts are standard for 

36" 8 9 9'-10 11 10'-9" 
42" 10 II 12.'-2" 131

-/
11 

48" 12 13 141-6 11 15'-5" 
54" 14 15 16'-IO" {1'-9" 
60" 15 16 18'-0" IB'-11" 

CORRUGATED METAL PIPE (ARCH J *** 
!1 11 x 13" I 2 l'-8 11 2'-7" 
21 11 xlS" 2 3 2'-10" 3'-9" 
28" x 20" 4 __,__ 5'-2" 6 1

-/
11 

35" x24' 5 6 6'-4 11 7'-3 11 

142" x 29" 6 7 7 1-6 11 8'-5" 

** _J 

49" x 33" 7 8 8 1-8 11 9'-7" 
iftu X 38" 9 10 1/1-011 II' -II" 

all grate fasteners, except when 
the contractor elects to use the 
slotted upper holes for the 
intermediate fasteners on multiple 
drain pipe, whlch wUI require the 
followlng bolt lengths: 

Grate Size 
(Std.& X-Stg.J Bolt Length 

2f 5~· 
3" 6" 
3f 6~· 

FOR ALL SIZES OF SINGLE ANO MULTIPLE DRAIN PIPE 

FASTENER UNIT 

64 11 x43 11 10 II 12'-2" 13'-I" 4" 
71" x41" 12 13 14'-6" 15'-5" 

**To be used only when grates are called for In the plans. 
***1974 AASHTO Pipe Arch Sizes. 

7" 

2fr• x iH Steel Bar 
(See Detall Rlght J 

4 x Bolt Dia. 

4 x Bolt Dia. Varies 
4 x Bolt Dia. 

All bars, bolts, nuts and washers ore to be galvanized steel. 
Bait diameters shall be iH for 15" to 36" pipe and ,ga for 
42" to 60" pipe. 
Two connectors required per Joint, located 60° rlght and left of 
bottom center of plpe. 
Bait holes In pipe shell are to be drilled. 

4 x Bolt Dia. Min. 3L Or Bell Length + 3fa Mi"n. 

HI Bolt Dlameter 

~-;-= I 11 

~-(+ +) 
i--

Optional Shope~ c 3L Or Bell Length+ 3f
1

Mln. 

I 

=> 

CONCRETE PIPE CONNECTOR DETAIL 

L" 

~l :_~'Nuts 12 Req. J 

Flot Washer (I Req.) 

6ftt 

i H x 6" Bolt May Be Subsflted 

Anchors required for CMP only. 
Anchor, washer and nuts to be galvanized steel. 
Bend anchor where requlred to center In concrete 
slab. Damaged surfaces to be repaired after bending. 
Anchors are to be spaced o distance equal to four 
( 4) corrugations. Place the anchors in the outslde 
crest of corrugation. 
Flat washer to be placed on inside wall of pipe. 

Holes In the mitered end pipe are to be drilled or 
punched; blrnlng not permitted. 

ANCHOR DETAIL 

Last 
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,~t;J\\] 1 r y 
'"' 

llod"1td Slope When 11/n,_ 

CtNer Or IMJtJ - - Qi 
Eltlalln/t And Propootd /Mlol/af/oM 

-;;;,,--'\_ o::-Lslde--
--= ___ ::-}_o"""_ 

Trona/t/on Llll(/fh•/O D 

PLAN 

DITCH TRANSITION 

11/2 Or Steep., 
-~,,\ili'"~-L{----1_1~ 

PERMISSIBLE PAVEi/ENT llODIF/CAT/ON 

GENERAL NOTES 

/, Unleaa ofherwln dls/gtltlted In fire p/ana, OOlltJt'llfe pipe /11/fered end not/oM 111111 be used with any type of side dl'aln plpe1 tJOITIJfPfed stesl pipe mitered end 
nat1ona 111111 be used with ony type of side dl'aln pipe e_,n alum/,.,. plpe1 anti, tJOITIJfPfed alumltNJln /11/fered end NDl/ons 111111 be used with any type of aide 
dl'aln pipe e_,n stesl pipe. When /Jltumlnoull aoafed 111elol pipe 18 llJ«J/f/td for aide dl'aln pipe, /11/fered end not/oM Iha/I be OOllllfruattd with lite pipe or 
OOlltJt'llfe pipe, When fire /11/fered end not/on pipe 18 d/stJhnl/or lo fire side dl'aln pipe, a OOlltJt'llfe /adef Iha/I be r:onatruattd In .....- with lndu Na. l!IJO. 

I!. Qinorefe pipe IJllfld In fire _.,,,,,,, of /11/fered end not/oM Iha/I be of nleal/l/e 1111(//hB lo tNOld elf1Jll88/l/e oonneallan& 

:J. COmJtpftd -I pipe (/llNanlzln/t flrtf la ,,,.,.,,,.,, U/11(1 btwelln/t anti perfonltln/t for mitered end not/on Iha/I be repaired. 

.f.. That portltln of tJOITIJfPfed _,pipe In dlreot ootrkJal with fire OOlltJt'llfe - anti ulend/11(1 12!' beyond Iha/I be /Jltumlnoull aoafed prior lo p/aoln/t of fire OOlltJl'llfe. 

5. COmJtpftd po~1111 pipe r CPE I for side dl'aln app//aat/on of 15•, 18• or 1!!f• ,,,_,... Iha/I utilize either aonuooted - or OOlltJt'llfe /11/fered end NDl/ons. 
When IJllfld In Olll!/lllll1flO with tJOITIJfPfed -I /11/fered end notloM, oonneot/on Iha/I be 11/ either a famer/ -I band speo/flDal/y dls/gtltlted lo Join CPE pipe 
anti _,pipe or other OllUp/er -"' 11/ fire Slate Dtolna(/e Englnler. When IJllfld In oon/lllltlfltln with a OOlltJt'llfe llllfertd end not/on, oonneatltln Iha/I be 11/ 
OOlltJt'llfe jadet r:onatruattd In .....- with /ndeJt No. 2/10, 

6. When ulalln/t 1111"1ple aide dl'aln plpu ore --1 other Ital fire d,_/oM - In ltl/8 detail, or /rNe non-pamlle/ aru, or /rNe non-un"°"" natlona, 
fire llllfertd end NDl/oM wlll be r:onatruattd either nparate/y as •In/tie pipe mitered end nat1ona or oo/leot/l/e/y as 1111/tlple pipe end nat1ona as 
dlrealtd 11/ fire Englneer1 '--· llllfertd end NDl/ons wlll be paid for eaah, - an eaah l""-1d«d pipe end. 

7. In addition lo fire ,.,,,,,_,,. of Seal/on <CO...f, aide dl'aln .,,,,,_ Iha/I_,, with fire OtNer ,.,,,,,_,,. - an /ndeJt No. 2DS. 

a. Thi relnfotatd OOlltJt'llfe - Iha/I be OOllllfruattd for all sizes of side dl'aln pipe anti aast In p/aol with C/asa I OOlltJt'llfe. 

9. - pipe size :so• or greater, plpe-an:h size :ss• • l!!f• or greater anti elllpt/aal pipe 19" •:JD' or greater Iha/I be gmfed uni,.. e_,ted In fire plan&. 
Smaller a/zea of pipe Iha/I be gmtetJ only wllln oallld for In plan&. Thi tower l/lflle an tnJlllll(I _,..,,._ lllda an d/11/dlld 

""'- a/rail be -
to. Gnlfea ore lo be fabr/aatld from alee/ ASTll AS:J, -. B, pipe. Thi tower l/lflle an all fnlff/a --.,.. a/rail be Sa/redulo BO anti al/ fl/llelnlll(I (/lflfla 

Iha/I be _,,. «>. 
Gnlfea 6Ub}eal lo aalt free anti oarrot1/l/e free OIWlff!MWff 111111 be fabr/aatld from (/llNanlztd pipe, with ban _, expoatd Uln/t fabr/aatltln repaired as 
speo/fltd In Seal/on 582, SfrJntlan/ Spoo"/aat/oM1 or, fabr/aatld from blaall pipe anti hot dipper/ (/llNanlztd offer fabr/aat/on In '"""""""'" with ASTll AID. 
Gnlfea 6Ub}eal lo aa/t water or hl(/h/y oorros/'ie OIWlff!MWff Iha/I be hot dipped (/llNanlztd offer fabr/aatltln In .....- with ASTll NB. 

//, Dlldr tnJna/t/ano a/rail be und an all (lflda In •- of :JI as dlreotld 11/ fire Englnler. 

12. Thi pro/IOI engineer lhall oonloal fire Dlatr/at Oto/- Engineer for -Ible alfernafe trottm.rt prior lo -11'1/ aide dl'aln mitered end not/ano 
where a min,_ spaa/nf of :JD' wlll not ruult betWlen fire loo polnfe of fire mitered end notion& 

l:J. Thi oast of all pipe Is I, (/lflfla, fasfenorll, relnforo/11(1, oannsalont, ano/tore, OOlltJl'llfe, no/ants, )aaketa anti OllUp//11(1 - a/rail be /no/udtd In fire oost for 
fire mitered end notltln. S«ldln/t Iha/I be paid for nparate/y under fire aantnJtJI unit pr/ao for S«ldln/t, SY. 

H. 11/tertd ""' not/ano a/rail be paid for under fire - uni/ pr/ao for 11/tertd End Seal/on (SD I, Ea .. - on - lnt/epondlllt pipe end. 

DESIGN NOTES 

/, In orltlDal 1'/dlTJU/la /ooat/ano, (/lflfla Iha/I not be und until potential debris tl'rlllll(JOrl has been tNOIUatld 11/ fire dl'a1- englnler anti ~ atQustm«Jts -· 
Dlldr (lflda In elf1Jll88 of :JI or pipe with ,,.. Ital 1.5' of OtNer anti (lflda In ....,.. of /I wlll requlro aJtJh on tNOluatlan r Genera/ Nole 9 I. 

I!. Thi dlsf(ln engineer a/rail determine hl(/h/y oorroa/l/e /ooatlon8 anti apeolfY In fire p/ana wllln fire (/lflfla a/rail be hot-dipper/ 
(/llNanlzld offer fabrlDatltln (""'""'Nole to). 

;J, Thi dN/(/n Oll(/lnler a/ral/ r/efermlno and dls/(/nafe In fire p/ana whJoh a/fernafe fypN of /11/fered end not/on Wiii not be 
permlttad. Thi rutr/at/on a/rail be - an t:am111/l/e or atrualunl/ requ/l'Mlllfa, 

@ -
-
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SCHEDULE OF BELL REINFORCEMENT 
Classes II,JII,DC,JZ:1 Wall A, B, C 

Nominal DesTgn UaxltrWJm 
Pipe Bell Reinforcement 

Diameter Reinforcement Under Tolerance 
SQ. IN. PER FOOT SQ. IN. PER FOOT 

15" o.ar 0.010 
18" o.ar 0.010 
24" 0.09 0.010 
30" 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" 0.23 0.0135 
66" 0.25 0.015 
72 11 0.28 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 0.0255 

Allowable Tolerance For Lost 
Fulf Wrap Of Reinforcing When 
Using Single Elliptical Cage. 

The Last Full Wrap 
Of Reinforcing Shall Extend 
To The Shoulder Point And 
Meet ASTM C-76 

1'::;· .·•··· 

3" L 

1.75 L 

r ., .·•·· 

.... :;· 
.·•·-· 

Rubber Gasket r Round Or Profile J 
(Round Rubber Gasket Shown J 

*All circumferential steel located above this line 
within 1.75 L Is defined as bell reinforcement. 

R<AJNO RUBBER GASKET SHOWN 

r.-:;· .·•··· 

1'::;· .·•··· 

DETAIL OF BELL & SPIGOT CONCRETE PIPE JOINT USING /UJNO OR PROFILE RUBBER GASKET 
Class I Concrete 

Collar Of Class I Concrete 
r May Be Formed By Any Method 
Approved By The Engi"neer J 

Cut Toe Of Existing Endwa/I 
To Contour Of Pipe 

SECTION AA 

Spigot End To Be 
Placed In Exlsting 
Endwall Regardless Of 
Direction Of Flow 

IJJN6ITUDINAL SECTION 
Note: Cost for removal and disposal of portions of top and toe of existing endwall and C<Jst of 

concrete, reinforcing steel and construction of collar to be included ln the contract 
unit price for pipe culvert. 

CONCRETE COLLAR FOR EXTENSION 
OF EXISTING PIPE CULVERTS Any Wire Mesh Arrangement Which Provides 

0.126 Square Inches Of Steel Area Per Linear 
Foot Both Ways May Be Used, Provided The 
Wi"res Are Spaced A Mi"ni"mum Of 2 11 And/Or 
A Maximum Of 6" On Centers 

12" For Pipes 15" Thru 24" 
• • ~ 24" For p;pes 30" And Lorger Varies 

CONCRETE JACKET 
Double Gasket 
(Preformed Plastic J 

Class I Concrete qJ ~ _ -r c1oss I concrete 

f JoL,i -c f 
Class I Cone. 

Round Or Elli"pfical 
Main Line Pipe Primer 

Primer 
Fllter Fabric Jacket Required 

l 

Fiiter Fabric Jacket Requlred 

I I l 

Note: For relnforcement see ellfptlcal pipe concrete Jacket. 
(All Pipe Sizes J 

BELL AND SPftilOT TONGUE 6 MlOVE 

DISSIMILAR JOINTS 

PREFORMED PLASTIC JOINT 
I BEFORE PULL-UP J 

PROFILE RUBBER GASKET 
I BEFORE PULL-UP J 

Bituminous Coating Required For 
CUP (Any Suitable Bituminous Material 
May Be Field App/led J Bituminous Coatlng 
To Extend 12" Beyond Concrete Collar Cost of concrete jacket or fllter fabric jacket to be 

Included In cost of elllptlcol concrete pipe culverts. 

EWPTICAL CONCRETE PIPE JOINTS 

overlap 2' Min. 

,rt ~f\· 
~10· 

ELUPTICAL PIPE SHOWN 

/StJllETRIC VIEW 

Joint 
Woven Or Non -Woven 

12 11 12" Filter Fabric 
Min. Mink Type D-3 ] s1 I See Index No. 199 ! 

Securing Device 
ELUPTICAL PIPE 

Woven Or Non-Woven 
Fiiter Fabric 

ROUND PIPE 

PIPE SECTIONS 
Cost of filter fabric jacket to be included in cost of pipe culverts. 

FOR ALL PIPE TYPES - CONCRETE PIPE SHOWN 

FILTER FABRIC JACKET 

12 11 

Flexi"b/e Pipe 

Class I Concrete --i;;;_ __ ....1 ___ _. (Corrugated Steel • Corrugated 

12 11 
Aluminum, Corrugated Polyethylene, or PVC J 

12" 

Note: Cost of concrete and bituminous coating to be i"ncluded in 
contract unit price for either new plpe or Mltered End Section. 
A concrete jacket shall not be used to join: 

(a J metal pipe of dissimilar materials 
( b J flexi"b/e pipe when the minlmum cover required i"n 

accardance with Index No. 205 cannot be obtained. 

DISSIMILAR TYPES 

CONCRETE JACKET FOR CONNECTING DISSllllLAR TYPES 
OF PIPE ANO CONCRETE PIPES WITH DISSllllLAR JOINTS 

@ -
-

Max. Diameter: ~ Diameter 
Of Main Line Pipe <Or~ 
Height Of Elllptlcal Main 
Line Pipe J -----

Stub Pi"pe 

i~ 0 Hoop 

Cut And Bend Pipe Reinforcement 

Cost of concrete and steel to be Included In contract unit price for plpe culvert. 

CONCRETE COLLAR FOR JOINING 
llAINUNE PIPE ANO STUB PIPE 

Masonry Plug ~ 

- ~ 
! 

8 11
, Pipes To 60" 

12 11
, Pipes 66" To /08 11 

6 11
, Pipes Above 108" 

Note: Unless otherwise called for In the plans, the 
cost of plugging pipes to be included in contract 
unit price for new pipe. 

PIPE PUJG 
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Front Slope 
( 1:2 Std. J 

Relnforced Concrete Top 
(Top Required When Inlet, Manhole Or Junction Box Riser Is 
Less Thon 4 Feet In Diameter: Or When 3 1-6 11

, Alt. B Inlet, 
Manhole Or Junoflon Box Riser Is Used: Or When Rectangular 

(

Inlet Is Used. J 

5'-4" For 54 11 Pipe 
6 1-0 11 For Other 
Size Pipes 

-.'--~ ....... 1----r-:""""~ 
For Optional Construction 
Joints See Index No. 201 

6" Std. I 

11£!== f I"~ Hole
1 

.."1_ 
I :-T 

SECTION - STEEL PLATE 

,. 
l PVC Pipe Sleeve 

j" x 14" Bolt With Nut 
And Washers 

L6x4xix4 
r /"~ Hole 

Steel Plate 

CUP DETAIL J ~ f 

#5 Bors 

Retaining Wall 

Expansion Material 

Sidewalk 

0.02 (Mln. J 

3 11 Cone. 
Ditch Pavf. 

8 11 For 54" Pipe 
12" For All Others 

Round Or Elliptical Pipe 

SECTION PLAN OF TOP 
SECTION CC SECTION 88 INLETS, MANHOLES OR JUNCTION BOXES 

Note: PVC pipe, Schedule 40, to be paid for under the contract 
unit price for Polyvinyl Chloride Pipe Culvert r 4 11 

), l.F. 
ON INTEGRAL PRECAST CONCRETE RISER FOR CONCRETE PIPE 

CONCRETE GUTTER AND DRAINS AT RETAINING WALLS 

Edge Of Pavement 

Shoulder Line 

E Ditch Offset ~ 
-----------

L=Length Of Transition 

Edge Of Pavement?> 
Edge Of Shoulder 

Minimum Dlstonce As 
Required Ta Comply 
With Safety Criterla 

Bottom Of Ditch 

Vorloble Front Slope 

Normal Slope 

Variable Front Slope 

Normal Slope 

1:2 Slope If Necessary Ta Ga 
Beyond Normal Toe Of Slope 
And Maintain Ditch Width By 
Moving OUt Back Slope. 

Slope To Normal Slope If Possible. 
Slape Not Ta Be Steeper Than 1:2. 
See Section Above If 1:2 Slope 

,,.--- Must Go Beyond Toe Of Normal 
Slape. 

Not S 

l~~Oltch 
L-c 

NOTE: Filling or exC<Ilfafion of variable slopes ta 
be done during normal grading operations. 

SECTION CC 

Use Larger Value Of Either: 
I. L=IOxH (No Maximum) 
2. L·/OxD/tch Offsef(Maxlmum L·IOO'J 

llEIMJD FOR SEI IULI i.15 OF VNIMILE FtfJllT SIJJl'ES AT DRMINIE STlfJt:TURES 

CLEARANCE STRENGTH 

RAJLRDAD COMPANY BELOW BOTTOM ASTM ( C16 J 
OF RAIL (FEET J CLASS 

lachicola Northern 4.0 IY 
Atlanta And St. Andrews 4.0 IY 
F larldo East Coast 5.5* IY 
Burli Northern Railroad S-TRK MIL 

4.5 5.5 IY 

CSX Tra rtotion, Inc. 5.5 IY 

SO!/fhern Railway SytJtem 
Georala Southern And Florida 5.5 ][ 
Uve Ook Perry And SO!/fh Georgia 5.5 ][ 

5.5 ][ 

*clearance Is for casing pipe. All subgrade carrier pipe/Ines 
and wlrellnes will be Installed within a casing pipe which 
WT/I extend from Right-of-Woy llne to Rlght-of-WCJ'f line. 

Minimum Length Of Special Pipes Required 
(To be In Increments Of 8 1

) 

! ~of Railroad 
Bottom Of Rail ,(__:____; 

Standard baver ~-~/~ ~~Top Of Rail 
See Table AfxNe / \ 

;-;;;, 1,1.;_ Slopes-.:;.., 
2'Mln. ( Des!gn Loading) \ 

Pipe Shell Thickness , 

Flow Line Of Pipe' 

llETHOD FOR DEIS ... THE LEIBT1I OF 
Sl'ECIAL l'PE RSIWIED IJlllJER RNLRJNJS 

Steel Plate 

L2x2xi 
2'-4" For 18" Pipe 

i" a Anchor with nuts and washers 
6/11 Minimum lmbedmenf: 
Hex Baff: 

Cast in Or Epoxy 
Grout In tJ" Hole 

Chemical Anchor: 
Installed In Accordance With 
Manufacturers Recommendations 

SIDE VIEW 
3

1
-0

11 
For 24" & 30

11 
Pipe--,::::::::~ _____ _, 

3 1-811 For 3611 Pipe 
4'-4" For 42" Pipe 

Bars 8 11 Ctrs. Each Way 

~H Bars, Pipes< 30"0 

jH Bars, Pipes 2! 30"a 

Cllp Angle--'-...1 

See detail )'bff'1~#==ll<~F7#7i~'3-+_"'

1 
_ q 

Steel Plate: ~ 

3'-6" Far 1811 Plpe 
4 1 -0 11 Far 24" Pipe 
41-611 For 3011 Pipe 
5'-0" For 36" P!pe 
5 1-611 For 42 11 Pipe Vert Bars & Plate Holes 

Symmetrical About i Pipe: 
4 For 18 11 Pipe 
5 Far 24 11 & 3011 Pipe 
6 Far 36 11 Plpe 
7 For 42" Pipe 

Pipe Dia. /Bu 24H 30H 36H 42u 

Grate (lbs. J 'f8 58 74 90 Ill 

FRONT VIEW 
Note: Guards ta be constructed only at locaflans speclflcolly 

called far ln plans. Guard, plate & clips, bolts, nuts and 
sleeves ta be !ncluded In the contract unit price for 
Relnforcing Steel (Miscellaneous J. 

GUARD AT PIPE ENDS 

@ 
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Remove Headwall, Outside Woll And 
Wingwoll From Inside Face Of 
Headwall Sufflclent To Construct 
Culvert Extention. Longitudinal 
Reinforcing Steel To Be Cleaned, 
Straightened And Extended Into 
Culvert Extension. 

Exist. Construction Joint 

I 
J 

2' Transition I 

J 

Tie-In Length~ 

Length For Manually Estimated Or 
Computerfzed Quantifies (Coding 
And Printout Lengths J /> 

- Culvert Extension r Length Tabulated 
On Drainage Structures And Summary 
Sheet For Standard Box Section 
Extension J ~ 

=====!+==~ 

I 
I 
I 

===~=====1 

SECTION AA 

~.Side Slope 

Exist. Side Slope/~ 
j j ;._____Remove Portion Of 

Exist. Wlngwoll---J I Wingwall Less Than 
I 12" Below Sfde Slope. 

Longltudlnol Relnforclng Steel In ~I I I 
Top Slob And Woll Return To Be I 
Cleaned, Straightened And Extended I I 

Remove Woll And Headwall 
To Construction Joint 

Length For Manually Estimated Or 
Computerized Quantifies (Coding 
And Printout Lengths J 

Into Culvert Extension. I 
Remove Headwall '::=~~~=====~ 
And Top Slob To 
Beglnnlng Of Radius 

A Exist. Box Box Culvert A L Culvert Extenflon _J 

l-~~~~1 d 
l I 111 J 

_i_fil 

Tie-In Length 

Culvert Extension (Length Tabulated 
On Drofnage Structures And Summary 
Sheet For Standard Box Section 
Extension J 

- - - --1'=.P"l-'-===~-==-=~=1 

I I 
I I 
Ll----i=====1 -----, 

SECTION AA 

Prop. Side Slope 

---
Exist. Side Slope ;J- Ji 

2' Transition I 
~ee Connection Detoll 

1 
I Remove Portlon Of 

Wingwoll Less Thon 
12" Below Side Slope. == == == == --...r-Ll _____ _J, Exist. Wingwo/I ~ : 

- - - - -"""-~--------, c _ J_-'- i 

ree Connection Detail -

=-~ --l_i 

SECTION BB 
Existing Headwall 

= 

I 
I 

CENTER WALL-QUADRUPLE BOXES 

I 
I 
I 

I 
I 

INTER/Oii WAU.S-oaJBLE t. TRll'IE BOXES 
INTERllEDIATE WAU.S-aJADllJl'IE BOXES 

PLAN VIEWS 

SECTION BB 

FLARED ENDWALL 

CENTER WALL-QUADRUPLE BOXES 

I 
I ,___ ____ 

...-------

I 
I 

INTER/Oii WAU.S-oaJBLE A TRll'IE BOXES 
INTERllEDIATE WAU.S-aJADllJl'IE BOXES 

PLAN VIEWS 

Exfstlng 
Walls 

STRNSHT ENDWALL 

NOTE: The computerlzed prlntout for relnforcfng steel does not fnclude the addlflonol lengths 
needed for extension and overlaps or connections to the horizontal reinforcement in the 
inferior walls of double, triple and quadruple existing concrete box culverts; the cost for 
oddi"tional rei"nforcement and the thi"ckened concrete wall i"n the tronsiflonol area shall be 
Included In the costs for constructing the fie-In. 

Cost for removal and disposal of materlol from existing headwalls, wlngwolls and the 
top slab, and cost of cleaning, straightening and extending longitudinal reinforcing 
steel shall be included in the cost for concrete and steel of the culvert extension. 

For concrete box culvert detalls. see Index No. 290. 

2' Transition 

Remove Exlstlng Center Woll Concrete And Cleon . r: Reinforcement. Contractor Shall Avoid Damaging 

I 1
,_

3
,,± Reinforcement. 

I I ' 
I 

I Bend Horlzontol Bors To Meet Exi"sfln 
Inner Wall Rei"nforcement At Bock Of 

I ~' Concrete Removal 

I I I 

-= 

~-=~ = -

--~ 

--~ 

I 
--~ 

I =-" / 
' 

CONNECTION AT CENTER WALL OF 
<IJADRIJPL£ CULVERTS 

aJNNECTION DETAILS FOR aJNCRETE BOX CULVERT EXTENSIONS 

@ -
-
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f-

45 • 

Paint Recessed 
Surfaces Block 

Block Plastlc Figures 3" In helght as opprov,.ed ~ the Engineer 
may be used In lleu of numbers formed by t" "V Grooves. 
"V" Grooves shall be formed by preformed figures. 

SECTION THRIJ RECESSED "V" GROOIE 
TO FORM INSCRIBED F/GIJRES 

~ f Bridge Culvert 

Location Of Number-
~ 

-H 

" M ""' / 

" I 111 
(/ 

2.0' Or over I I <Bridge Culvert J 

I I I I 

The number is ta be placed in the center of the top surface 
of all bridge culvert headwalls. 

Far Bridge Number See Plan-Profile Sheeff s J. 

TOP VIEW OF HEAD'tlALL 

-

BR/DBE aJLVERT MJllBER UJCATION 

Normal Slob 

ThlcknessL~~~'~ 

'.5• 
\ 

3-#7 Bors Ci 3 11 Ctrs. 
For Entire Width Of Culvert Slab 

SECTION 88 
6 11 Unless Otherwise 
Shown In Plans 

8 

L 

Culvert Wall 
PLAN 

Additional Concrete 
Required Only When 
Normal Slob Thickness 
Is Less Thon 10". 

8 
_J 

See Index 230 
For Grote DetoU 

2-#7 Bars 4' Long rai 3" Ctrs. 
Near Bottom Of Slab Across 
Each Corner Of Opening 

INLET TYPE A GRATE 

4'-4" 

Use Extra Base When This 
Dimension Is Less Than 12" 

Friable Base Material 

10' 

Concrete Box Culvert 

The cast of furnishing and installing extra friable base material shall be included in the cost of the Box Culvert. 

FRIABLE BASE 

Use Extra Material Shown When 
This Dimension Is Less Thon 12" 

10' 

Filter Fabric 

Concrete Box Culvert 

I 4'-3" I 5" 

~ 45·~11111111111111111111111111w, ~ :.:)"T---Normal Slab rnckness 
- ~:··..:•: ··~· - .. _j_ 

3-~ Bors Cill 3" Ctrs. ;:HI I , " I ·I Addlflonal Concrete 
Far Entire Width Of ~ 3 -B fQ Requi"red Only When 

The coarse aggregate shall be placed in 6 inch llfts and compacted sufficiently as to be firm and unyielding. 
The coarse aggregate shall be gravel or stone meeting the requirements of Section 901-2 or 901-3 respecffvely. 
The grodof!on shall meet Secffon 901-6, Grades 4, 461, 5, 56, or 51 unless restricted In the plans. The ff/fer 
fabric shall be Type D-3 r See Index No. 199J. The cost of furnishing and lnsta/llng the course aggregate and 
filter fabric shall be included in the cost of the Box Culvert. 

Culvert Slob. SECT/ON CC Normal Slob Thickness 
Is Less Thon 10 11

• 

2-~ Bars 4' Long Cill 3" Ctrs. 
Near Bottom Of Slab Across 
Each Corner Of Opening 

Culvert Wall 

6" Unless Otherwfse 
Shown In Plans Culvert Wall 

f Median Ditch 

PLAN 

INLET TYPE B GRATE 

NOTE: I. Cost of Steel Grating to be included in cost of Box Culvert. 

2. All steel shall be r!/ clear. 

INlET IN TOP OF BOX aJLVERT 

ASPHALTIC CONCRETE BASE 

NOTE: Extra base is required when cross box culverts are located on facilities subject to high speed traffic r >45 mphJ 
or high traffic volumes (>/600 ADT J and the caver is within the range specified in the notation above. 

EXTRA BASE FOR CROSS BOX aJLVERTS UNDER FLEXIBLE PAVEMENT 

@ -
-
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*Mlsc. Asphalt wfll not be permitted for this type of constructfon. 

JUNCTION OF ROADWAY DITCH* JUNCTION OF R/W DITCH* 

Do Not Construct Weep Holes In 
This Area Or 5' Upstreo~ 

Ditch Grade 5' Varles ' 
Min. 

SECTION AA 

ANO LATERAL DITCH ANO LATERAL DITCH 

1:1.5 Slope 

PROFILE OF DITCH PAV'T AT LOCATIONS 
OTHER THAN JUNCTION WITH LATERAL DITCH 

DITCH PAVEMENT 

TYPICAL SECTION 

SO' Mox 
Erosion Stops Staples Not More Than 3' Centers 

~ - , 
" kl / 

Matting 
Vories < 25' Min. J 

/ / / ' 

One Row Of Staples 
Each Edge Of Overlaps 
Each Side Of Stops 
And On OUter Edges 
At Not More Than 
/8 11 Centers (Typical J 

iii 

"" 
PLAN 

_____r--6" Min. Overlap 

-,- cCr::=r::=r::==F=ro=w=irL=m:e~~~~~:!;;:;;;;;;;;;;~D~P~t 
b ~' L iS~~~n:~==::::i 

Lip ( 3 11 Rise ) 

5
" Typical~ LONGITUDINAL SECTION 

u-

ID' 
Sodded Ditch 

uam~ 

Side Sl~L- Side Slope 
'ope-q j ---:;:-Overlo; 

1.0' Deep 

E 
SECTION 

MA TT/NG FOR DITCH 

IO'C 

L 

When Width Is Greater Than 
4', Const. Weep Holes Half
way Up The Side In Llne With 
Bottom Weep Holes 

~~ 
SECTION EE 

10' Standard Paved Ditch 10' 
Paved Ditch Sodded Ditch 
1.0' Deep 1.5' Deeo ' 

Pavement"' Sod\ 

I \ ' E 
' _J 

I 

PLAN 

PAVED DITCH ENO TREATMENT 

Pavement Type Dimensions 'l::'' Basis Of Fiiter Fabric ":!:.'! References Br Remarlcs a b Estimate Type 
GENERAL NOTES 

Concrete 
Mlscelloneous Asohalt 
Rip Rap (Sand-Cement J 
Rin Ron (Ditch Lininn J 

6' Median Swale 
1:6 Front Slopes; 1:4 Back Slope 

5' B.W. Ditch 

4' B.W. Ditch 

1:4 Front Slopes & Back Slope 
5' B. W. Ditch 
4' B. W. Ditch 

w 
4' 

d 

Weep Hole 
Centered 

w d 

6' .24' 

10' . 51' 

9' .54' 

9' .74' 
B' .58' 

c 
24" 6" 3" 
24" 12 11 4" 
24 12 4-

No.OfRow• 
_Fl_ Of W11111 Ho/u 
19' D 

19' 2 

19' 2 

14' 2 
14' I ( In center J 

ALTERNATE DITCH PAVEMENT 
For use only where side slopes are 1:4 or flatter. 

Point "A" and "B 11 are to be the same elevation and 
should be used to locate the paved section. 

SY SY 
TN 0.2 TN/SY 

"' 0.11 CY/SY 

TN TN 

Aro 
l.ellgflt 
6.D 

10.I 

9.1 

Shoulder Polnt 

9.2 
8.1 Roadway Side Slope 

D-6 
None 
D-4 

D-2 

1'6 

Low-Hlah Section 524 of the standard Specifiaations. 

Low-Moderate Section 339. 
Low-Moderate Section 530. Grouting of joints required. 

Moderote-H/ah Section 5.JO 

·- o.5'-1~ 
Sodding Or 
Dltch Pav't 

ROADWAY SIDE DITCH 

f Ditch Median----+ 

Sodding Sodding 

Notes: 

When 11X 11 = I' To 4' Const. I Row (Centered J 
"X"" 5' To 7' Const. 2 Rows 
"X"" 8' To 12.' Const. 3 Rows 
"X" • 13' To !1' Const. 4 Rows 
"X"" 18' To 22' Const. 5 Rows 

All weep holes to be 3 11 x 4" rectangle or 4" or 5" dia. circular 
hole • .J cu. ft. f /2. 11 x 12 11 x 6 11

) of No. 6 aggregate to be placed 
under each hole. I sq. ft. of galvanized wire mesh f -;f" openings) 
shall be placed between the aggregate and the concrete. Cost of 
holes, aggregate and wire mesh to be included in the cast of ditch 
pavement. 

WEEP HOLE ARRANGEMENT 

I. Type of ditch pavement shall be as shown on plans. 

2.. In concrete ditch pavement, contraction joints are to be spaced at 25' 
maximum intervals, or as directed by the Engineer. Contraction joints 
may be either formed (construction Jolnt J or tooled. No open jolnts will 
be permitted. 

Expansion joints with .J11 preformed joint filler shall be constructed at 
all inlets, endwalls, and at intervals of not more than 200'. 

3. Lip at end of ditch pavement shall normally be located downstream of 
DP/ or on flatter grades where there is o decrease in ditch velocity. 

4. Toewalls are to be used wlfh all ditch paving. A toewall Is not required 
adjacent to drainage structures. 

5. When di"rected by the Engineer, weep hole spaci"ng may be reduced to 5' 
minimum. 

6. For Junction of R/W ditch spillway and lateral dltch, sides of paving 
to be I' high minimum. 

7. For ditch pavements requiring filter fabric the fabric shall be placed 
dlrectly beneath the pavement for the entire length and width of the 
pavement. When weep holes with aggregate are used the fl/fer fabric 
shall be placed below the aggregate to form a mat continuous with or 
underlapping the pavement fabric. f See Index No. 199 for fabric type 
and application J • 

8. Ditch pavement requiring reinforcement shall be detailed in the plan. 

2' 2' 
Shoulder Point 

9. Cost of plastic fl/fer fabric to be included in the contract unit prlce 
for ditch pavement. .04 

SWALEO MEDIAN 
<No Weep Holes} 

.04 

@ -
-
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Toe Of Slope -<Y/ 

Note: Sodding quantities for each endwall to be 
determined by the designer from this detail. 

(EXCEPT INDEX NO. 250 J 

STRAIGHT ENOWALL 

Toe Of Slope Toe Of Slope 

Toe Of Slope 

STRAIGHT ENOWALL 
INDEX NO. 250 

Toe Of Slope 

U-TYPE ENOWALL 
INDEX NO. 2SI 

U-TYPE WINGS 45° WINGS 

PIPE , , 2 
SIZE 

I 2 3 
12 11 

15' 19 21 24 
18' 21 24 Z7 
21' 
24" 26 30 34 
<!?' 
3011 31 31 42 
3611 31 44 52 
42' 43 53 62 
48' 50 62 73 
54' 57 71 85 
60' 

66' 
72' 

WINGED ENOWALLS 
INDEX NO. 2S6 

INDEX NO. 250 
SLOPE 

,, 3 I' 4 
PIPES 

I 2 3 I 2 

22 26 29 26 30 
25 29 33 30 34 

32 31 42 38 44 

39 46 53 46 55 
46 56 65 56 67 
55 67 79 67 82 
64 79 93 78 97 

74 92 110 91 113 

FLARED ENO SECTION 
INDEX NO. 210 

SODDING (IJANTITIES ( S. Y. J 
INDEX NO. 2S/ INDEX NO. 2li6 

SLOPE SLOPE 

, , 6 ,, 211, 3 ,, 4 ,, 6 ,, 2 , , 3 If, 4 If, 6 

PIPES PIPES 

3 I 2 3 I I I I I I I I 
14 15 18 22 

33 34 38 43 13 (15) 16 f1 23 15 f1 20 25 
38 39 44 50 14 (16 / f1 19 25 16 18 22 28 

50 50 58 66 15 (f7} 19 21 28 19 22 26 34 

63 62 74 85 f1 (18) 21 24 32 21 25 30 40 
79 76 91 /(J1 24 29 35 47 
96 91 Ill 132 Z7 32 39 54 
115 108 133 158 30 36 44 61 
136 126 157 188 

( ) Endwol/ With Baffles 

SODDING 

'NDEX NO. 2lO 

ALL SLOPES 

PIPES 

I 
10 
II 
II 
12 
14 

15 
16 
18 
19 

21 
21 
22 
25 
26 

@ -
-

Geotext!le 12 11 

12 11 Bit. Coating On Face Of Concrete 

BONDED OPTION 

Sand Cement Or ---i 
Rubble Riprop 

NAILED OPTION 

Note: Either opt!on moy be used unless otherw!se called for In the plans. 

GEOTEXTILE PLACEMENT AT CONCRETE STRUCTURE 
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5' Sidewalk With Buffer 
Symmetrical About I' 

Roodwoy 

Sidewalk Joint 

r 2: 61 Sidewalk Without Buffer 
Symmetrlcal About r 

Sldewalk Jolnt 

V)

J_ 
""' 5' Typ. 5' Typ . 

. 

=.,,~- -~~~----11--t-'"-c~-+-i-.-~+-'~~~~~ 
.... ;.. Sidewalk 

See Plans For 
Handrail Requirements 

4" -45° Haunch 

8" 

lo SECTION BB 

PLAN 

rA 
r.==;c;=====;=====nc==o:~see Plans For 

!»Exp. Motl. 
Slab To Swk. 

3'-4 11 

2 1-0 11 

Handrail Requirements 

Buffer 
Varies 

Book Of Sidewalk 

Varies ( 61 Min. J 

8" 3'-111 

4'-511 

5' SIDEWALK 

SECTION AA 

5 11 5 Soa. <il 611 5' D __ ~IC 

"'° I;; 
f\1" .., . -~ 

~~ 
~~ ( 

~~ to 
ct(!. (!. =.;== ~-
8. 8, 8_ ~I I 3' -4 11 

I Unsupported 
VJ VJ vi Edge 

"' '" "' SLAB REINFORCEMENT 

s?" Slab 

~ I 
1f'cover 

SLAB SECTION 

- I' Max., 4 11 Min. 
Grading And Sodding 
Book Of Sidewalk 
As Directed By 
The Engineer 

Sidewalk 11 11 .JsExpanslon Joint 
,-----n-e-11- ---, 
~-------~- ----~ 

~ 
15" 
18" 
24" 

c 
4'-9 11 

5'-3" 
6'-3 11 

Qrno.-CY ~ I I 
2.ZT I.I 
2.59 1.3 
3.26 1.8 

Rlprap-Half Plan Shown 

PLAN 

A See Plans r For Handrail 

r;c=~======;c;========f Requlrements 

c c 
[.'...A 

FRONT ELEVATION 
Notes: I. Maximum pipe size shall be 24 11 diameter. 

Sidewalk 

Seal With Poured 
Rubber 

Sidewalk 

I 2'-0" 

-10 11 

SECTION AA 

Back Of Sidewalk 

2
1_

8
11 

3
,_

4
,, r-

1
,-_-

4
-,,,--

1
,-_

4
-,-+, "--Level Wlth Slot Elevation 

rs~ Ls 
2. Grach"ng back of sldewalk varies and shall be done as directed by the Englneer. Sldewalk ( 2! 61

) Book Of Sidewalk 

Notes: 

LA 
FRONT ELEVATION 

I. For addltlonal detalls see Index No. 232. 
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 unlt prloe for Pipe Handrail, (Material), LF. 

INLET TYPE C l llODIFIED J 

8 3'-1" 
4'-5" 

2: 6' SIDEWALK 

SECTION AA 

Flow Llnes Of Pipes To 
Uatoh Gutter Elevations 

Sidewalk 
2' Varies 

1 

Double 411 Pipe Dftoh Bottom T-
Curb And Gutter 

Notes: I. To be constructed at locations as dlreoted by the Engineer. 
2. Either cast Iron pipe or PVC rigid conduit, U.L. /lsted 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 J ( 4 11 J, lF or 

Polyvinyl Chloride Pipe Culvert ( 4" ), LF. 

SHALl.DW DITCHES 

3. Concrete quantities shown are for maximum wall heights, and shall be basis for estimate and payment. 
4. Riprap quantities shown are for estimate purposes only. Cost of riprap to be included in cost of the endwall. 
5. Endwal/s to be poid for under the contract unlt prloe for Cone. Class I ( Endwalls ), CY. Handrail to be 

paid for under the contract unit price for Pipe Handrail, (Material), LF. 

- I' Max., 4 11 Min. 
Grading And Sodding 
Back Of Sidewalk 
As Dlreoted By 
The Engineer 

Varies ~" 
:~ 

24 11 

·=!==== ~ 
PLAN 

14J' x 24 11 x 3 11 Cone. Slab 

Tee 

lo! 
I 

24" 

Collar 

SPECIAL CONCRETE ENOWALL 

Proposed 
Main Line 
Pipe 

YARD DRAIN ITEM INCWOES 1 

0 15" x 15" x 12" Concrete or PVC Tee 4' long. 

® One r I J Grate-Neenah No. R-4030, 
Phoenix No. P-1058, U.S. Foundry 
No. 5605 or equivalent. 

f----~T~o~B_,e~P~oo>/d~F~o~r--l-'"~'~B~eo,l','a'Old~F=or1r- <J) 12 11 pipe as necessary. 
As Yard Drain As 15 11 Pipe 

ELEVATION @ 0.04 Cu. yds. oono. for slab. 

Notes: I. Yard drains to be located outside the R/W. Drainage area should not exceed 750 SF r grate flow 0.1 Cfs J. 
2. Yard drains may be constructed at the option of the properly owner as shown on the plans. 
3. Cost of plugs and ool/ars to be included in the cost for 15" pipe. For collar and plug details see Index No. 280. 
4. Yard drains to be paid for under the contract unit price for Yard Drains, EA. 

YARD DRAINS 
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Uedi"an Wi"dth As lndi"cated 
In Detail Plans 

Runoff 

Runoff --1 

Provide Approximately A Minimum Of 0.20% Grade On Gutter, Slightly 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 Detalls. 

Grade To Drain As Shown In 
The Plans Or As Adjusted By 
The Engineer During Construction 

B 

L 
Slope To Approx. Match That Of Adjoi"ni"ng Pavt. ( Breakover 0.02 Ui"n., 0.05 Max. J 

Auxiliary LDne 

Prop. Pavt. 

fr-i Pub/fc Rd. Or Crossover 

I 

rt-A 

Prop. Med fan Pavt., Warp 
Surface If Necessary To 
Drain To Prop. Flumes. 

Match Surfaces 

r-Runoff 

B 
_J 

I 

L-Runoff 
----------+-~-------E0x~;~st".7A,uv~f. Or Superelevated ) _______________ _ 

l Crown Li"ne ( Exi"sf. Pavt. J Or Lane Li"ne Of ~ ) ~Portion Of New 4-Lane Pavt. I l 
I Superelevated Pavf. (Ex/sf. Pavt. Or New 4-LtJne Pavt. J ' l 1 l ' --------- ~------------------------------ ---------------q::~--------------

Const. Ditch 
To Droln~ 

-

Vari"es ( 4.75' Typ. J Varies ( 4.75' Typ. J 

1 

Prov;de Smooth Secnon ~ c Match Existing :e --,,,-~~~~---:-=~-r-~c-----C----~~,-~----~------=-'""'""'--~ 
Prop. Pavt. 

Grade Estob/fshed 
In Detail Plans 

Uedlan 

SECTION AA 

Exist. Or 
New Pavt. 

r I.Un. Slope 0.01'/ft. 

SECTION BB 
(Moy Droln From Any Polnt Deslgnoted In the Plans Or 
As Adjusted By The Engineer During Construction J 

// /' -........ "'" 
I// ~"' ''°C ~ \ \ 

I fl 9'll'-6'i 9 'I I _J \ 

I __l 
I I 
I I 

5' Wide Sod Unless 
Other Treatment Called 
For In Plans 

I I c Median 
__ __l_ ____ ~-Const. Ditch C To Drain 

FWME DETAIL 

GENERAL NOTES 

I. These details ore to apply to projects whlch provide for the oonversi"on of 2-lane 
sections to 4-lone dfvfded hfgffway secf!ons and for superelevoted sectfons of new 
4-lone 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 Sodding, SY. 

2. Flumes to be located in low point of noses and at other points as designated in 
the plans. The looaflons may be adjusted by the Englneer durlng construction. 

@ -
-

2006 FOOT Design Standards 

MEDIAN OPENING FLUME 

7 11 For Type A Curb 
18 11 For Types E & F Curbs 

9 11 For Types A & E Curbs 
6" For Type F Curb 3'-0" 
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10' 5' 

0 

r' Median 
1 

Vories 

SECTION DD 
I. Splflwoy to be pafd for os shoulder gutter. 

2. If spillway empties into a shallow or median 
di"tch, the detoU should be modified as necessary. 

c 
8 A 

A 8 
c 

fi::,;·,\'.~·,,., ... _I~; I~.~ ... , .. , '"· , .. ,, .. , '"· , .. ,, .. , ;;; ·•···.·•···.·•···.·•···.·•···.·•···.·•···.·•···.·•···.·•···.·•·· 

SECTION AA 

SECTION 88 

2' 6" I' 

SECTION CC 

DETAIL OF aJNCRETE SPILLWAY AT ENO OF SHOOLDER GUTTER 
<TO BE USED WHERE INLETS, PIPES Ir ENDWALLS ARE IMPRACTICAL) 
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_,-----inlet Or Manhole r Inlet With Sump Shown J 

Coupllng Band Bltuminous Coating (Field App/led J 
Filter Fabric Envelope 

I=~==~'~,,~,~~~::::::::::::::::::::~~::::::::::::::::::::::::::::==~ Typical Location ~ 
For Bottom Slab 

No. 4 Coarse Aggregate~ I 

Filter Fabric Envelope 

Lfthout Sump 

~l~-.l~-4.~~"""""'~=4 -,~~~.l~======4=.~~~~~=======N~o~.4~:~C=oo=r=se==A=w=r=e=ga=f=e==== 
~ ~!--+------~ 
0 ·-

8' Nonperforated Pipe V) ~ ,__+-___ 8_'_N_on_s_lo_t_fe_d_P~lp_e ___ _, __ s_1o_tt_e_d_P_lp_e __ f~ Perforated Pipe 

Paid For As French Drai"n 

METAL PIPE 

Sumps Are To Be Constructed Unless Excluded In The Plans. 
Weep Hole To Be Constructed Only Where Called For In The Plans. 
For Addltlonal Sump Bottom Information See Index No. 201. 

Paid For As French Drain 

CONCRETE PIPE 
i" Galvanized Hardware Cloth 

No. 4 Coarse Aggregate 2' X 2' X 2' 

Fffter Fabric 

lJJNGITUDINAL SECTION 

,----~--------~---7 

\-----+--=~--+·-

\ 

\e 
\ 
\ 

6" 
(Min. J 

~L~-------'~ 
Ra/ND PIPE SHOWN 

I 

UTIUITY PIPES THRIJ FRENCH DRAIN 

Steel, Cast Or Ductl/e Iron Sleeve. 

Only Cast Iron And Ductile Iron 
Sani"tary Sewer And Cast Iron, 
Ductlle Iron Water Mains, 
And Steel Water Mains Will Be 
Allowed To Pass Directly Through 
French Draln (Without Sleeve). 

Utility Pipe 

Filter Fabric 
Envelope \ 

Overlap / 

(Min.I I 

-,-t--~.rN!-::;:~~-s~6;,...d.+~ -;1 
'W1. ~'!,~! 

\e 
\ 

I 

1 

+ 

No. 4 Coarse~ 
Aggregate 

Ra/ND PIPE SHOWN 

!I 
;I 
ii 

§./ 
"! 
I 

STANDARD CROSS SECTION l ENLARGED J 

FRENCH DRAIN SYSTEM 

@ -
-

I 

GENERAL NOTES 

I. Plpe shall be any of the optional types permitted ln Sectlon 443 of the Specifications 
unless otherwise restricted ln the plans. Dlssfmllar types of pipe wfll not be permitted 
In a oonflnuous run of pipe. 

2.. Concrete plpe shall be placed wlth the slots positioned on sldes. 

3. Alignment joints ore standard r gaskets not required J. Recorrugation of metal pipe 
ends not required. 

4. The contractor may submit other methods of providing slots having equal or greater area 
of opening, for approval by the Engineer. 

5. Fi/fer fabric shall be Subsurface Drai"nage type meetlng the requirements of Sectlon 985. 
All fllter fabric joints shall lap a minimum of one r I J foot. 

6. The standard cross section shall be constructed unless other section( s J described or 
detaffed In the plans. 

7. For supplemental details see Index No. 2BO. 

8. The contractor shall take the necessary precautions to prevent contamination of the 
trench with sand, slit and foreign materials. 

9. French drains following the typi"col cross section shall be paid for under the contract 
unit prlce for French Drains. LF. The unlt price shall Include the cost of plpe, pipe plugs, 
pipe 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 restoraflon of pavement removed or damaged by french 
drain construction, but shall not lnclude payments for Items paid for elsewhere. 

French drai"ns with a significantly different cross section shall be paid for under the 
contract unit prices for separate items as follows: 

(a) Slotted or Perforated Pipe Culvert, LF. Unit price shall include cost for pipe, 
pipe plugs and flffings i"n place. 

r b J Ballast Rock f French Drain Aggregate J, CY. Unit price shall Include cost for 
coarse aggregate in place, and cost for trench excavation, backfill and compaction. 
The unit price shall also include the cost for di"sposal of surplus excavated materials 
and cost for restoration of pavement removed or damaged by french draln construction. 
Wt shall not include payment for items paid for elsewhere. 

( c) Plastlc Filter Fabri"c (Subsurface), SY. Unlt pri"ce shall be for cost of fabric in place. 
Quantlty shall be determined by plan neat dimensions of the fabric envelope. 

DESIGN NOTES 

I. Plpe invert should be at or above the water fable whenever possi"ble. 

2. French drains with minor dimensional changes or otherwise different from the standard 
cross-section shall be either descrlbed or detaUed in the plans. French drains with 
significantly different cross-sectlons shall be detailed i"n the plans. 
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TOP 
TOP 

f Of Slots r Of Slots 

2'-0" 

r Of Slots 

15•-::so• :Il)•-72• 

8 1-0 11 

1'-0 11 1'-0 11 1'-0 11 l'-0 11 2'-0 11 

I I I I I 
. i i i i 

SIDE VIEW SECTION AA 

OPTION A - ROONO PIPE 

I' Of Slots 

Slot 

j":t :ktt 

f lPJSlot 

JW 
SECTION BB 

EWPTICAL PIPE 

Pfpe 
Size 

/4 11x2.3" 

f9 11X30N 

24 11x38 11 

29"x45" 

34"x53" 

38"x60" 

Slot 

A C1Jrved cut ls acceptable 
provided the control dimension 
is maintained (Typical For 
Elliptlcol & Round Pipe J 

Slot Cut 

Opening 
c 

Min. Max. 

/OJ' 12' 

14 11 16' 

14' 16' 

20' 22' 

20' 22' 

20' 22' 

ELUPTICAL PIPE 

SUJTTEO PIPE OPTIONS 

@ -
-

ROUND PIPE 

Slot Cut 

Pipe Opening 
Si"ze c 

Mln. Mox. 

15' 12' 14' 

18' 12' 14' 

2411 16" 18' 

30' 16 11 18' 

3611 22' 24' 

42' 22' 24' 

48' 22" 2.4" 

54' 24' 26' 

60' 2411 26' 

66' 24' 26' 

72' 24' 26' 2' For B' Joints Of Pipe 

2.5' For 12' JMnts ;:;PJ 
Slot~ 

Slat ~ Slot --Tr~ 11·:--1 - -----I[ - - -t- -=:-11 -- -1 
2' ---!- _J_ - --

l-A 
ROUND PIPE 

SECTION AA SIDE VIEW 

OPTION B - RWNO OR EWPTICAL PIPE 

2006 FOOT Design Standards 

FRENCH DRAIN 

Last 
Revision 

00 

Sheet No. 

2 of2 
Index No. 

285 



/8 11 Std. I 

TYPE I 

,.....---- Coarse Aggregate 

. . . . . I .. :: .. . · .. .. 
Underdrain Pi"pe 

9" Mfn. 

·:.· \ 
:·:;---J" Std. 

24" Std. 

..... ·. ··~ .. . . · . .. 

9 11 Min. .. 
::.•: . . . . . . . . . 

TYPE II 

1--- Filter Fabric 
Envelope 

DESIGN NOTES 

TYPE III 

I. The type of underdraln should be selected to meet design water removal rate and sof/ conditions. 
Caution is prescribed in the use of these typical sections since special designs may be required 
to satisfy project conditions. 

2. Type I underdroin is intended for minimum water removal conditlons. 

3. Type H underdroin is intended for moderate water removal conditions. Where reocti"ve conditions 
may create chemical cloggi"ng, the use of on inert material and/or eli"mination of the filter fobri"c 
may be necessary. 

4. Type III underdroln Is Intended for maximum water removal conditions. Fiiter fabric 
is requi"red between the coarse aggregate or fine aggregate including those described ln general 
notes 2 and 3. Desfgn note 3 applles for reactive conditions. 

5. Type Jl underdrain ls intended for use in detention basins and other locations which requlre a 
filtration system. The standard fine aggregate specified for Type J[ underdrain conforms 
to filtrati"on gradati"on requirements of Chapter 62-25 F.A.C • . 

6. The designer should detail in the plans, the location of: 
r a J Type Y underdraln, r b J non-standard locations of Type I, H, and III underdraln, < c J 
underdroin inspection boxes, ( d J cleanouts for Type Y underdroin, and ( e J underdroin outlet pipes. 

7. The designer should specify the flow line elevations of the beginning, bends, junctions and ends 
of underdrain pipes and outlet pipes. 

8. The designer should evaluate whether an external filter fabrlc envelope ls required around 
underdrain Types I and III. When required, fabric shall be specified in the plans. 

GENERAL NOTES 

I. The underdrain pipe shall be either 4" smooth or 5" corrugated tublng unless otherwi"se shown 
in the plans. The size to be furnished will be based on the nominal internal diameter of a 
pipe with o smooth !nterlor wall. Except when prohibited by the plans. the speclol provfslons 
or this standard, pipe with a corrugated interior wall may be provided based on the following 
size equfvalency. 

411 smooth lnterior equivalent to 5 11 corrugated interior 
5 11 smooth interior equlvolent to 6 11 corrugated interior 
611 smooth Interior equivalent to 811 corrugated Interior 
8" smooth lnterlor equivalent to 10" corrugated Interior 

2. Fine aggregate shall be quartz sand meeting the requirements of Sections 902.-4 of the 
Standard Speclflcotlons. 

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 otherwi"se shown 
restricted in the plans. 

4. Underdrai"n Type I, H, III and .Y shall be in accordance wi"th Sectlon 440. 

5. F liter fabric shall be Type D-3 <See Index No. 199 J. The Internal ff/fer fabric of Type Y underdraln 
shall have a permittivity of 0.7 /sec and an AOS of #40 si"eve • 

6. When Type I with corrugated polyethylene tubi"ng wi"th slots or 360° perforations is used ln conjunction 
with fine aggregate, o filter fabric sock meeting Section 948 ls required. 

7. See Index No. 500 for the standard location of Type I. H. and IIIunderdraln. The location of 
Type Y underdraln and non standard locations of Type I,H, and IIIunderdrai"n will be 
as detailed in the plans. 

8. All Ff/fer fabric joints shall overlap a minimum of I'. The Internal ff/fer fabric of Type Jl" 
underdrain shall overlap into the coarse aggregate or the fine aggregate a minimum of I'. 

9. Underdraln outlet pipes shall be non-perforated 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 inlets or other drainage structures shall be not less than 6 11 above the 
structure flow line. Outlet pi"pes discharging to grassed areas shall hove concrete aprons, hardware 
cloth. and borderfng sod as shown In Index No. 2f!1 for Edgedrafn outlets. 

10. Pay Item shall be based on the size of the smooth Interior products. The contract unit price for 
Underdraln, LF, shall include the cost of plpe, fittings, aggregate, sock, filter fabric, underdrain cleanouts, 
and concrete aprons. 
The contract unit price for Underdraln Outlet Pipe, LF, shall be full compensation for trench excavation, 
pipe and ffttfngs, concrete aprons, hardware cloth for concrete aprons, stubbing Into drainage structures, 
backfill in place, and disposal of excess moterlo/s. 

The contract unit price for Underdraln Inspection Box, EA. shall be for the number completed and accepted. 
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\ 
\ 
\ 
\ 
\ 

Optional ----\ 
Trench Side 

Coarse Aggregate 

\ 

\ 

Alt. overlap Locafon 
See Gen. Note 8. 

Internal 
Filter Fobrfo 

See Gen. Note 5. 

Varies: ( 1:2 Max. J 

No. Filter Fabric 

r 3" of Coarse Aggregate 

Ditch or Basin Bottom 

Filter Fabric Envelope 

* Slope To Uatch Top of Fine Aggregate 

UPPER UlllT 

3" of Coarse Aggregate 

No Filter Fabric 

Ditch Or Basin Bottom 

\ 
_\:-~ 

I' Desirable Minimum ~f • ·.·.·. 
O' Absolute Minimum 

l-C~---~20c'------I Fiiter Fabric 
Wrap 

Filter Fabric Envelope 

Dos/go Wof" _y_ 
Table = * Slope To Match Top of Fine Aggregate 

IJ1tlER UlllT 

TYPE Jl a 

@ -
-

No Fflter Fabric 

Filter Fabric Envelope 

Coarse Aggregate 
18 11 Std. 

TYPE Jl b 

2'-6" 

I 

I 
I 

I 
/ Underdrain Pipe 

l .. I' Desirable Minimum 

O' Absolute Minlmum 

~ ___£" Design Water Table 

~----~"""----'-;Th.readed Cap 

~ f ~Cone. Apron 

Cleanouf Riser 
r Non-Perforated J 

• c;ar~e· Wye Fitting 
• A~regate 

SECTKJN AA 

Cl.EANOOT FOR TYPE JC UNDERDRAIN 

~ Elbow 

UnderDroln 
Pipe 
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Exist. Concrete 
Pavement 

Type SP Asphaltlc Concret 

A 

L 
' 

~ 

I' Edgedraln Width 

Type SP 
Asphaltlc 
Concrete 

J 
Or j Bend 

Varies (To Exist. Shldr. Pavt. J 

4 11 Dia. Minimum Outlet Pipe 

( Nonperforated J --~ 
Length Varies ~ - B_ 

~ T: ---, c- - "-
Ci_: _ _j) o_~-- -

Elbow Or Bend As Requlred 
(See Note No. 7 J _C_ Sod 

4 11 Dia. Outlet Pipe ( Nonperforated J 
Length Varies 

----

Perimeter Sod 
4.7 SF For/: 4 Slope 
5.5 SF For/: 6 Slope 

ALIGNMENT OF a/Tl.ET PIPE 

, ~ Hole Pattern Duplicated On 
y--- -y Top Side Of Pipe 

' 

Hole Pattern In Accordance 

HOLE PATTERN 
SUBDRAINAGE PIPE 

Soq 

FdJ 

.... 

2' 

/' _,, 
2.1 Single Pipe 
3' Double Pipe 
---- ---

-----

---- ---

~"' 
2' 

Class I Concrete 
6 11 Thick (0.19 CY-/: 4 Slope) .... 

L 
(0.2.5 CY-/: 6 SlopeJ 

11 ._ ~ i 
0 •,1! 
~·~Vi 

-~~ ~ 
I• 4 Slope I 

">--..... "§a.. -o. •">-'Qi gi 
1:

1
6 Slope .~-;; V; 

I~~~ ::;:::; Cl>~ 
.;i- ~ 

1:2 Pife Bevel(or/:4 Sl
1
ope 8 ftfo~~ 

'.'_'!_Pipe Bevel For 1, 6 Slope f 
_ I I" --

Trough For I: 6 Slope 
I I ::Jo'" 4 sir 

2' 

2' 
For/: 6 Slope 

For/: 4 Slope 

~Sod=-J:J 

GENERAL NOTES FOR 
CONCRETE PAVEMENT SIJBDRAINIGE 

I. No trench greater than 2.' in depth will be allowed overnight. Trenches shall be 
barrlcaded at all times. 

2.. Concrete pavement sutxirainage shaff be constructed adjacent to the low edge of the roadway 
pavement and under travel lanes, auxiliary pavement and shoulders, as called for in the plans • 
Wen the low edge shifts between outslde and inslde edges of pavement the concrete 
pavement subdralnage shall extend 50' beyond and begin 50' before the flat polnt 
( 100' overlap J. 

Concrete pavement subdrainage shall be placed on the low slde of ramps of crossroad 
terminals. 

3. Concrete pavement subdralnage shall be constructed on a grade parallel wlth the edge of 
pavement profl/e, except on prof I/es flatter than one-tenth percent ( 0./0% J the concrete 
pavement subdralnage shall be constructed on a grade of one-tenth percent r 0.10% J. 

4. lmmedlately prior to placlng the filter fabrlc the entire vertical face of the concrete 
pavement shall be cleaned to remove adherfng base materlal and sol/. 

5. The Contractor shall devise a procedure for holding the filter fabric in position on the 
verti"ca/ face of the trench. The procedure must be approved by the Englneer prlor 
to placement of the dralncrete. 

PLAN - a/Tl.ET PIPE APRON 
6. The upper end of each separate run of the concrete pavement subdrainage pipe shall 

be capped. 

7. outlet pipes shall be sonstructed at a maximum of 500' intervals. Elbows orj bends 
shall be used to connect the outlet pipe to the concrete pavement subdrai"n pipe. 
The elbows or bends shall be of the same material as the outlet plpe but compatible 
with the pipe. 

Soq 

/1 4 SUJPE 

2'A11n. 

1:2. Bevel .P'sOd 

1• Galvanized Hardware Cloth 

When directed by the Englneer, outlet plpes shall be stubbed into exlstlng lnlets or lnto 
exlsting dltch pavements at an elevatlon 6 11 above the Inlet f/owllne or ditch 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. 

Trough Slope Shall Match Outlet Pipe Slope 

In sag vert!col C1Jrves separate outlet pipes for concrete pavement subdralns from opposlte 
directions shall use a single apron unless otherwise shown in the plans or otherwise 
directed by the Engineer. 

~ 

"1.5' Nin. 

Ditch Bottom 

I: 2. Bevel l?' S()(j 

!•Galvanized Hardware Cloth 

Backflll around outlet pipes shaff be of cohesive solls, dralncrete wlll not be permltted. 

~ 8. Exlsting paved shoulder that ls removed for the construction of outlet plpes shall be 
replaced with Type SP asphaltlc concrete at the rate of 500 LB per SY. 

9. The conract unit price for Edgedrain Outlet Pipe ( 4 11 J LF, shall be full compensation for 
removal of exlsting shoulder pavement, trench excavatlon, pipe and fitting, concrete apron, 
hardware cloth, sod, stubbing lnto existing Inlets and paved ditches, restoration of ditch 
pavement, backflll In place, and disposal of excess materials. 

~~;~::,=::::::=:!,,,-J..J~~{_ Trough s;;:Jho11 uotoh ou11e1 pj' s1ope 

"' 4 11 Dia. Minimum Outlet Plpe 
( Nonperforated J 

/1 6 SUJPE 

SECTIONS BB 

4• E06EDRAIN 

Class I Concrete 
( 6" Thi"ck J 

d· 1.75' std. for grassed ditches 
0.5' std. for paved ditches 

1-o 

[
less ls acceptable to provi"de J 
minimum 0.1% outlet pipe slope 

EDGEDRAIN OUTLET 

@ -
-
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Sealed Longitudinal Joint 

Concrete Pavement 
r Depth Vories J ~ 

l'-6" 

6 11 Special 
Stabilized Subbase 

t~.,,\, 
Q 

At The Contractor's Option This Area May Be Constructed Of 
Optional Base Uoterfal Or Spec/al Stabflfzed Subbase. To Be f,-
Poid For Under Contract Unit Price For Special Stabilized Tl d L ltudl 

1 
J 

1 1 Subbase. Sealed Longltudlnol e ong no o n 
Asphalt Pavement Joint I' -6" 

Optional Base 

Overlap Fiiter Fabric 6" 

6" Speclol 
Stabi I ized Subbase 

'----- Droinorete ~ 
Special Select Soll 

4" 

12" 

Filter Fabric Type D-3 (See Index No. /99) 

L----a-- 4 11 Ola. Special Perforated 

4" 

Pipe ( Nancorrugated Or Smooth 
Lined Corrugated Only J 
(See Sheet I J 

6" Special 
StobUlzed Subbase 

Spec;a/ Select Son) 

Full Depth Concrete 
Shoulder Pavement 
r Depth Varies J 

~ Draincrefe ~- ; 
'.-','· .. -•.• ::.:; 

-'~-~ 

Overlap Fiiter Fabric 6" 

6 11 Special 
Stob//fzed Subbase 

Special Select Soil 

Filter Fabric Type D-3 (See Index No. /99) 

___ _,,_ 4u Dlo. Special Perforated 

4" 

12" 

4" 

Pipe ( Noncorrugated Or Smooth 
Lined Corrugated Only J 
(See Sheet I J 

ASPHALT SHOULDERS CONCRETE TRAVEL LANES, 
SHOULDERS, ANO AIJXIUARY PAVEMENT 

Cut Ta A Neat Llne Before 
Removal Of Shoulder Pavement 

12" 

Shoulder Joint Seal 

NEW CONSTRUCT/ON 

Exlst Co-ncre-te Povem-ent ~ - ---pl-:7'~/,..nd::_e_x_N::o;::._3_0_5£... __ ;___ Type SP (Traffic CJ Asphaltic Concrete 
Tack 

~J=c.1 ___ , 

Top Of Ff/fer Fabrlc: 
2u Below Bottom Of Pavement 
For Cement Stabilized, Soil Cement 
And Econocrete Subbases: 
2" Above Bottom Of Pavement 
Far Other Subboses. 

\____ Draincrete 

Fllter Fabric Type D-3 (See Index No. /99J 

t-:',:_• ~-it-- 4u Dia. Special Perforated 
: ; Pipe ( Noncorrugated Or Smooth 

Llned Corrugated Only J 
(See Sheet I J 

4" 

12" 

REHABIUTATION 

DRAINCRETE SUBDRAINAGE @ -
-

NOTES FOR ORAINCRETE 
PAVEMENT SIJBDRAINAGE 

I. The edgedrain sections for DRAINCRETE SUBDRAINAGE are oppliacble to pavement 
construction identified as RIGID PAVEUENT on Index No. 505, Sheet 2 of 3. 

2. The contractor shall confine the construction of dralncrete edgedraln to an area In which 
the entire operation can be carried out in f1'"ve ( 5 J work days, unless another construction 
period is called for ln the plans, with sufflcient time o/fawed for the dralncrete to set 
before placement of pavement. 

METHOD OF PAYMENT 

NEW CONSTRUCT/ON1 
I. The contract unit price for Edgedraln ( Dralncrete J LF shall be full compensation for trench 

excavation disposal of excess material, filter fabric, draincrete edgedrain pipe and fittings 
and draincrete. 

Payment for outlet pipe shall be ln accordance with General Note 9, Sheet I of 3. 

FOR REHABIUTAT/ON1 
I. The contract unit price for Edgedraln ( Dralncrete J LF, shall be full compensatlon for 

removal of existing shoulder pavement, trench excavation, disposal of excess materials, 
filter fabric, draincrete edgedrain plpe and fltfings, and draincrete, necessary far 
edgedraln construotlon. 

Payment far outlet plpe shall be in accordance with General Nate 9, Sheet I of 3. 

Shoulder pavement shall be paid for under the contract unit price for Type SP, Asphaltic 
Concrete. 

Shoulder joint seal shall be paid for under the contract unit price for Pavement Joint or, LF. 
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---

Ff/fer Fabric 
111 Type SP 

Stabilization 

Tied And Sealed Longitudinal Joint 
(See Index No. 305 J 

/
1-6N 

4 11 A TPB or CTPB ___ ___,$e.:;~O 

12" 
Stabilization 

6" 

ConcretrJ Pavement 

6" 

CTPB 
Stabilization 

Joint for A TPB Construction 
Optional joint for CTPB. 
Cover with Type D-3 Filter Fabric 
If left exposed for over 5 days. 

GENERAL NOTES FOR TREATED PERMEABLE BASE EOGEDRAIN 
(NEW CONSTRUCTION J 

/. The contractor shall confine the constructlon of edgedraln to an area In 

CONCRETE TRAVEL LANE, SHa.JLDERS, ANO NJXIUARf PAVEMENT Filter Fabric Type D-3 rsee Index No /99J 

which the entire operation can be carried out in ( 5 J work days, unless another 
construction period is called for the plans. 

'PtlOnal 0 
Ba se 

I 

\, 

l'-611 

c 

Type SP~ 

6" 

6" J $0 -" c 
I 

Filter Fabric 

StabWzanan ~ 

Sealed Longitudinal Joint 
(See Index No. 305 J 

r Concrete Pavement \ 

I 

I 

$0 $0 ( 

I 

I 

Concrete Povement 

Sealed Longitudinal Joint 
r See Index No. 305 J 

l'-6 11 

4" 4" 

12" 

4 11 Dia. Special Perforated Pipe 
( Noncorrugoted Or Smooth Li"ned 
Corrugated Only J See Sheet I of 3 

1~=~==]~~~~~~~~~~~~~~~~~~~-··••••••••lliiim;;;'Optionol Base 6" 

j--~~;;q;-..&.~~:::i:::-r---------""".:------~--===:::;I\ At The Contractor's Option This 

Type SP Asphalt 

~o ~..mo0 4
11 

A TPB or CTPB --~ ;;;;.,---;;c~ I () Area Uoy Be Constructed Of Optlonol 
atUY "----- Bose Material At No Additional 

12 11 

Stabilization 
6" 

Compensation. 

Joint for A TPB Construction 
Optional Jolnt for CTPB. 
Cover with Type D-3 Filter Fabric 
ff left exposed for over 5 days. 

Stabilization 

Filter Fabric Type D-3 
(See Index 199 J 

4 11 Dia. Speci"a/ Perforated Pipe 

METHOD OF PAYMENT 

NEW CONSTRUCTION 
1. Payment shall be full compensation for trench excavation, disposal of exc~ss materials, 

filter fabric, pipe and fittings, necessary for concrete pavement subdrainage 
construction. Payment shall be included in the cost for Asphalt Treated Permeable Base, 
CY or Cement Treated Permeable Bose, CY. 

Payment for outlet pipe shall be in accordance with General Note 9, Sheet I of 3. 

ASPHALT SHa.JLDERS 4" 4" 
r Nonoorrugated Or Smooth Lined 
Corrugated Only J See Sheet I of 3 

12" 

Not To Scale 
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315" 

Left Front Wing 

Va/Id Angle 

a· 

50• 

315° 

' 

' 

a• 

' ' ' / ' 

/ 
/ ' / 

J/5' 

Va/Id Angle 
oo· 

' Left Back Wing 

225• 
180" 

DETAIL •G• 

r CUivert ' -------------~-----------
Headwall Valld Angles 
f See Notation Right J / ' / 

130' / 

NOTE: All headwall and wlngwall skew angles are 
clockwise from the dlreotlan of statlan/ng, 
measured in degrees from a line perpendioulor 
to the center/Tne of the culvert. 

135° 225° 

PLAN 
HEADWALL AND WINGWALL ALIGNMENT 

DETAIL •H• 

180° 

NOTE: Construction joints In wlngwalls and footings are /ooofed as 
follows: Non-skewed wlngwalls are located adjacent to the 
exterior foce of the exterior wall, when the r of wingwoll 
and r of the exterior barrel wall results In on acute angle 
see Left Front Wlngwall atxwe and when the angle ls obtuse 
see Left Bock Wingwoll above. 

PART PLAN SHOWING WINGWALLS AND 
THE UJCAT/ON OF CONSTRUCT/ON JOINTS 

45• 

Right Front Wing 

Va/rd Angis 

I= Wlfhln these /Tmlts the top surface of the 
wlngwalfs shall be level. 

I=/= Wlfhln these /Tmlts the top surface of the 
wlngwalfs shall be sloped. 

NOTE1 
Designs for box culverts under this Index are to be produced 
only bit computer analysis, utl!Tzlng the program named PSTDN55. 
Designs under this Index ore to be limited to the //"ve loads and 
dimensional restraints shown In the General Notes of this Index 
and to the fl/I on the txJ"eK s J as shown Tn the roadway plans. 
It is the construction Contraators responsibift"tY to provide for 
supporting construction loads that exceed the above loadings. 

~_c~-- Headwall Va/Id Angles 

130° 
45• 

NOTE1 Headwalls with skew angles between 51" and 129° require spec/al 
design outhorlzatlrm. other design options should be consldered. 
Contact the Dlstrfct Drolnage Engineer to obtain authorization. 

Va/Id Angle 

GENERAL NOTES 

DESIGN SPECIFICATIONS: A.A.S.H.T.O. 1996. 

LOADING: HS2D-44, Modffled for Jtlllrtary Loading as Required or HS25, see Structures Design 
Gulde/Tnes. 

SURFACE FINISH: The Class Surface finish for all concrete surfaces shall be a general 
surface ffnlsh. 

SKEWED CONSTRUCTION JOINTS: Construction Joints In barrels of culverts wfth skewed 
wingwalls may be placed parallel to the headwalls and the 
reinforcing steel, and the slabs may be cut provlded fhat the 
wt reinforcing steel extends beyond the construction Joint 
enough for splices to be made in accorr:lance with the table 
flower right J this sheet. The cost of construction joints 
shall be at the expense of the contractor. 

CULVERT EXTENTIONS: For cut backs and ties Into existing concrete boX aJf'/erls see 
Index No. 280. 

* REINFORCING BAR SCHEDULE: 
A. When the depth rs less than or equal to 2.', Bars C2. are utlllzed rn the boffom 

of the top slab. In all other cases, Bars C2. are replaced with Bars Cl spaced 
at IBH on centers. 

B. When the skew angle for a headwall equals O degrees plus or minus II 
degrees the respective 5 Bars ( 52 or 53 J wlll not be utllfzed. 

C. When the barrel height Ts less than 6'. Bars B2. will be ellmlnoted as shown 
In Detail J. 

Right Back Wing O. If the span is less than 5', Bars AJ ond A2. will be Type JI Bars. 

Culvert Skew 
(Skew LeftShownJ 

<§. 

~~~~~~~ 
~'<! ~~ 
~ "~"' 

For Headwall Skew And ~ 
Wlngwa/ISkews See ____ _ 
Detafl Upper Left 

r CUivert 
_______ / F"H'"'"'l/Skow Aod 

~ Wlngwall Skews See 
Detail Upper Left 

SKETCH 11A 11 

NOTE: For Culvert Skew See Roadwa'j Plans. 

CULVERT ALIGNMENT 

Limits of sloped top surface 

Front Tip Construction Joint 

1--::::::::IF~-;;-;;-;;-;;-;;-~t~~l~S~ee Detail BJ I Wall Height 

NOTE: ClJt the vertloal bars F as required for the longest bar and use the 
remainder for the shortest bar In the wlngwoll. The vertloal bars J 
and the horizontal bars K shall be constructed likewise. The lengths 
shown In the reinforcing steel bar schedule for bars F, J and K 
require cuffing for sloped top wlngwolls only. 

END ELEVATION OF CULVERT 

@ -
-

E. The portions of Bars HNtt that extend through construction joints Info wlngwa/ls 
obave footings shall be given one ooat of approved zino rioh paint and 
shall be encased In opprrNed capped plastic r FVC J pipes ff/led with 
apprrNed durable lubricant or cut /xJck asphalt. The {ength and lnsfde 
diameter of the plastic pipe shall be approximately ;ttt laraer than those 
of the bar. 

F. For culvert extensions Bar Cl is redesignoted Bar C3 in the bottom slab. 

~ Height leBS than 6 feet, 

"" DETAIL •J• 
B 

7YPE /BAR 

B 

7YPE JO BAR 

~r'--c'--1 _1-:r 
1-~•~~I 

7YPE I/BAR 

TNJIE OF MINIMVM BAR SPLICE LENGTHS 
BAR SIZE 

Front Tfp Height 
l'-6a Min. 

2006 FOOT Design Standards 

#4 
#5 .. 
"' 

CONCRETE BOX CULVERT 
CULVERT DETAILS 

SPLICE BAR SIZE 
l'-IO" .. 
2.'-4# .,, 
2.'-9# #IO 
4'-0" "'' 

SPLICE 
4'-B" 
5'-3' 
5'-IO# 
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FUnterlor FoceJ RfTop of Fooflf'f;J} 
J<Exterlor FocaJ 

PART PLAN AT END OF CULVERT 

~Typ.) Bars N fTyp.) 

Total Wlnt,p1all Length 

END ELEVATION 

ir f-' _l_+---~rl- f V-Gr<XNo at~ 
1--

1 

__ /il I/ Construotlon Joint In 
Vertloal foce of 
WlngN<J/I only. 

:rc~ I GfDr G2 

p 

/'-3" 

*s2 Dr S3L~~:::~----

~ I Side BeNel 

DETAIL 118 11 

Wing.val/ Thfatnessfl 
3° Cover 

___r--
r.:i__ 

F 

3" Cover 

~ Heel Dlmsns~ 

~ti==L ::i::l~~-
F 

9' 

Foot/ 

SECTION THRU WINGWALL 

SECTION C-C 

NDTEIFor Bors FrJ,K,L and or FK 
In the Wlngwolls, the subscripts 
I thru 4 aDDN os follows: 

I-LB(( front 
2"-Left Back 
3-Rlght Front 
+-Rfght Back 

DETAIL 110 11 

Normof Sp:ic='-1---->-- ,, 

ee Detail "F" 

1ob Refnforclng Steel 
wlthfn these llmlts 
applj for the shANed 
portion of culvert slobs 
when the left Headwall 
Is slawed. 

-4-"~••=rmal Space 

Also the skewed portion of slobs of both ends of 
culverts when the left and right Hear/walls are skewed 
the same. 

PART PLAN TOP SLAB 

Length at ~ of CUivert 
AJ()()(Boffom of r, SfabJ 

/ 
/ 

// A2D<XTop of Bottom SlabJ 

Slab Relnforclf'f;J Steslwlthln these limits 
apply for nofl8ks.vsd culverts. 

Also the «J118ks.ved portion of culverts 
with one or two sktM'ed Heodwofls. 

PART PLAN BOTTOM SLAB 

J--.-Center of Traffic Lones 
' 

Also the skfll'led portron of slabs at 
the right end of culverts when the left 
and right Headwalls ore both skfANsd but 
not the same. 

Depth Of Fiii fDo Not use Upper I / Side S/oPIJ Xii See Detal/ "D" 

DETAIL 11E 11 

Al 

Wal/Cove 

A2 

Bl-Interior Foce fExterlor Wal/J 

2:-Exterlor Foce fExterfor WaW 

or /..oNer points rn Normal or SupersJS((]f 
~Sections unless so directed /Jt 
the Bureau Of struoturesJ 

----------i::_:-;;;;;;;;;,o;::l;---

Cl-Interior Foes 
i Bar Sp:ice 
f9" MaxJ 

SECTION NORMAL TO CULVERT 

fSee Art. 400-7 J6J 

50 Min. 
150 Max. 

DETAIL "F" 

Bl 

A/00 

l'-61 fMax. spcJ 

9• Max. 

Span 

A2fX) 

*c1 

SECTION THRU BARREL 

@ -
-

Cl 

Construction Joint 

NDTE1 The locatlon of the first bar from 
the ends of the culvert shofl not 
be less than 3 1

, but not greater 
than one half the bar spaclf'fJ. 

2006 FOOT Design Standards 

CONCRETE BOX CULVERT 
SINGLE BARREL 

* See CUivert Details and Relnforclf'fJ 
Bar Schedule, Sheet I of 5 
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F !Interior Face) R !To of Footln ! 
J !Exterior Face! 

PART PLAN AT END OF CULVERT 

(Typ,) 

~ 
~ 

~ 
ql--l-=--=--=-~~-~-~-~-~-~-~-~-~-~-~-~-~~-=--=-..........j 
~'~--'--------''--------------+--+--------' 

=t: c--, 
~ --;i 

fc-1 I 
I 

-J." V-Graove of If 
Construction Joint In 
Vertical face of 
Wlngwoll only. 

END ELEVATION l'-O''!Typ.! 

l'-3" 

GI Or G2 

p 

~ I Side Bevel 
*s2 or s3-c~>.::;;;::, ___ _ 

DETAIL 118 11 

F 

nW!ngwall Thickness 

.25 Cover 
___r--

"Cover 

SECTION C-C 

NOTE: For Bars F.,J,K,l andor FK 
in the Wingwolls, the subscripts 
I thru 4 apply as follows: 

I-left Front 
2-left Back 
3-Rfght Front 
4-Rlght Bock 

Construction Joint 

DETAIL 11D11 

Fl!Ft 
L L 

Toe Dimension 
CULVERT NORMAL TO ROADWAY SHOWN 

DETAIL K :§' Heel Dlmenslo 

~·~~JIM~ 
FK 

9" 

Footing W!dth 

SECTION THRU WING/IALL SECTION LL 

length at If of Culvert 

A300 & B300 Alternatlng !Top of Top Slob! 

AIOO !Bottom of Top Slob! Nor I Space 

See Detail "F" 

*s2 at 5" ctrs !Bottom o Top Slab! 

A200 

A351 --tl----JJ 

GI at 3" ctrsJTop of Hoodwam 

A/00 (Top of Bottom Slob! 

--1--+_.N,o~rma,I Spoce 

DETAIL '1E'1 

(ffiA! ~Cl 
> ' 

Slab Reinforcing Steel within these limits 

°ifg&;, ~he;hfh%k1~'f1HpgJ;~7l~fsf1!~:;: 
Also the ske.ved portron of slobs at both 
ends of culverts when the left and right 
Headwalls ore skewed the some. 

PART PLAN TOP SLAB 

DETAIL "F" 

Top Slab Cover 

~AIOO 

Typlcol Interior 
Cover 

Wall Cove 

c---BI 

*B2-----

A200!Top of Bottom Slab! 
/ A400 & B400 Alternot!ng(Bottomof Bottom 

Slob FM!nforc!ng Steel within these l!mts 
/apply for nonskewed culverts, 

Also the nonskewed port!ons of culverts 
w!th one or two skewed wlnqwalls. 

Slob! 

PART PLAN BOTTOM SLAB 

NOTE: Bars 83 & 8400 shall be 
located at the If of the 
!nter!or walls. 

!>-Center of Traffic Lones 

Slob Re!nforc!ng Steel within these 
llm!ts apply for the skfM!ed port!on 
of culvert slabs when the right headwall 
only Is skewed, 

Also the skewed portion of slabs at 
the right end of culverts when the left 
and right Headwalls ore both skewed but 
not the same. 

~iil~iii---------[~"~'':1:11~o:r-F~1:11~1~D<;~N:,:1~,:,,~u:,,:,:,~~oe:::::::~x':::11 1 Side Slope X:I 

!Exterior WollJ 

!Exterior Wall! 
Cl-Interior Face 
!Exterior Wall! 

or Lower points !n Normal or Superelevoted 
Roadway Sections unless so directed /;Jy 
the Bureau Of Structures. J 

-----------i:::= ;;;;;0-::1;---
Cl-Each Face 
(Inferior Wall! 

(See Art.400-7.16! 

SECTION NORMAL TO CULVERT 

,------ 8300 ~A300 

_1-1----:c.9" Max!Typ.! -----~ I 

· I *c2 Top Slab only ~ 

Spon!Typ.! 

* See Culvert Deto!ls and Reinforcing 
Bar Schedule, Sheet I of 5 

See Detail 110 11 

SECTION THRU BARREL NOTE: The locot!on of the first bar from 
the ends of the culvert shall not 

@ -
-

be less than 3", biJt not greater 
than one half the bar spacing. 

2006 FOOT Design Standards 
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UTop o Footing! 

FOnterlor Face) R(To of Footln J 
J!Exterlor Face) 

PART PLAN AT END OF CULVERT 

Total Wlnqwall Lenqth 

~iabrs N !Typ.J ,,.----- See Deta!I 

'~ 
~ .. ~ 

LJ 
~ 

Slop 

~ -
END ELEVATION 

it cC--,---'c----1.+ 1" V-Groove at If_ 
~ 1-----;i V Construction Jo!nt In 

Vertlcol face of 
WlnQWall only. 

rc~ I 
--

~ I Side Bevel 

"K" _,.,See Detail "B" 

/ \ 

I 
I 
- -, 

.L,Qj!Typ.) 

l'-3" 

DETAIL 118 11 SECTION C-C DETAIL 1'D 1
' 

nWingwall Thickness 

3" Cover 
___r--

NOTE: For Bors F,J,K,L ondor FK 
In the W!ngwolls, the subscripts 
I thru 4 apply as follows: 

3" Cover 

I-Left Front 
2-Left Bock 
3-Rlght Front 
4-R!ght Bock 

K Construction Joint 

:§' He I Dlmensl 

~·~~~ 
FK 

Footing W!dth 

SECTION THRU WING/IALL 

f=1F, 
L L 

CULVERT NORMAL TO ROADWAY SHOWN 

DETAIL K 

SECTION LL 

~Cl 

Al '" 
2"'2" 
~ 

Typical Interior 
Cover 

~ -Woll 

-Bl 

2-

~/*c1 

A2 ~ 
'11 \ 

' • 
j Bottom 

Length at If_ of Culvert 
B2 Exterior Face &Bl Interior Face 

A300 & 8300 Alternat!ng (Top of Top Slab! 

AIOO (Bottom of Top Slob! Nor I Space 

See Detail F Al (Top Corn r 
of Barrel! 

*52 at 5" ctrsrBottom of Top Slob! ------
/ B2 Exter! r Face & 

Bl Interior Face 

/ 
" 

I 
A351 etcJTop of Top Slob) 

GI at 3" ctrsJTop of Headwall! 

DETAIL 11E 11 

~~--t·N~o~rmol Space 

Slab Re!nforclng Steel within these /Im/ts 

°if?ls f~heih!h%k1;;r1H~d!v~? r~fsfi;t:~; 
Also the skewed portion of slobs at both 
ends of culverts when the left and right 
Headwalls ore ske,.;ed the same. 

PART PLAN TOP SLAB 

DETAIL "F" 

A200!Top of Bottom Slob! 
A400 & B400 Alternat/ng!Bottomof Bottom Slab! 

Slob Reinforcing Steel within these limlts 
apply for nonskewed culverts, 

Also the nonske,.;ed port!ons of culverts 
with one or two ske,.;ed wlnr;wolls. 

A2!Bottom Corner of Borre/! 

NOTE.• Bors B3 & B400 shall be 
located at the If_ of the 
rnterlor walls. 

Slob Reinforcing Steelw!thin these 
l!mlts apply for the ske<Ned portion 
of culvert slobs when the right headwall 
only Is skewed, 

Also the skewed portion of slobs at 
the right end of culverts when the left 
and r!ght Headwalls ore both skewed bLJt 
not the same. 

PART PLAN BOTTOM SLAB 

Cl-Interior Face 
!Exterior Woll! 

r Center of Traffic Lanes 
' 

Depth Of F!ll (Do Not use Upper 

x 

or Lower po!nts In Normal or Super elevated 
Roadway Sect!ons unless so directed by 
the Bureau Of Structures. J 

----------~ ==0-::1;-----
l/,:Bor Space 
(9" Max.J 

Cl-Each Face 
(Interior Woll! 

onstruct/on Joint 

(See Art.400-7.16! 

B3-Each F ce Staggere 
(Interior Woll! 

2" Min. 
6" Max. 

SECTION NORMAL TO CULVERT 
Top Slob Cover 

,------- B300 _-------- A300 

~AIOO 
_, 

I 
*c2 • Ton Slob onlv 

Q cc \ 9" Mox(Typ.! 9" Mox(Typ.! 

~ ~ ~83 

"' ~ 

Cl~ 
~ l'-6" !Mox. spc.J 

l/,:Bor Space 

r Mox.I~/ 
.s ~ 

9" 
~~ 

~'° --------- A200 - r - .... 

Slob Cover \__,B400 "--Moo A400~ 
SECTION THRU BARREL 

-

i 
~ 
~ 

Spon!Typ.J ~ 
~ 

Construction Joint 

NOTE: The locotlon of the first bor from 
the ends of the culvert shall not 
be less than 5", but not greater 
than one half the bar spacing. 

-

2006 FOOT Design Standards 
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~ 
~ 
~ 

E 
~ 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' ' ' ' ' ' ' '' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '' ' ' ' ' ' ' '' ' ' ' ' ' ' ' FK-<._ ' ' ' ' ' ' ' 
Fllnterlor Face! R!Top of Foot!ngJ 

J(Exterlor Face! 

PART PLAN AT END OF CULVERT 

~OITyfl;L Bors N (Tvn.! 

'~ 
5 

-

Slop = 

-

{' V-Groove at~ 
Construction Joint In 
Vertical face of 
W!ngwall only. 

~ I Side Bevel 

Total W!ngwoll Length 

See Deta!I "K" See Detail 

i.... 

~ 

END ELEVATION 

' ' ' 

"B"~ 

.I,, 

I~ 
I 

DETAIL "8 11 SECTION C-C DETAIL "D" 

F 

n W!ngwall Thickness 

3 11 Cover 
___r--

NOTE.•For Bors F,J,K,L ondor FK 
In the Wlngwalls, the subscr!pts 
I thru 4 apply as follows.• 

I-Left Front 
2-Left Back 
J-Rlght Front 3" Cover 

4-R!ght Bock 

Construction Joint 

SECTION THRU WINGWALL 

F1Ft 
L L 

CULVERT NORMAL TO ROADWAY SHOWN 

DETAIL K 

SECTION LL 

~ 
~ 
a 
a 
~ 

=r1 
0 

~ 

See Deto!I E 

u/ 
~l'-0" (Typ,) 

*52 at 5" ctrs!Bottom of Top Slab) 

Length at !£. of Culvert 

A300 & BJOO Alternating !Top of Top Sla!JJ 
NorfT)(]/ Space 

A/00 !Bottom of Top Slob) 

0 /" 

2 / 
~~~~~~~~~~~~~ol§.:.::~;::::::;;::::::;;::::::;;::::::;;::::::;;::::::;;:::~ji;j~""'5""9f""'lf"""'"""'""'jf'~l'~~-CWvert 

A2 A251 etc. !Top of Bottom Slob! 
A451 etc. raott. of Bott. Slab! 

-~--t•N"o~rma.I Space 

Slob Reinforcing Steel within these l/mlts 

fig/fs f~fiefih1h~k/~~1~ pod~~? 1~fsf~~~: 
Also the skewed portion of slobs at both 
ends of cl.!lverts when the left and rlr,;ht 
Headwalls are skewed the some. 

PART PLAN TOP SLAB 

See Detail "D" 

A20Q(Top of Bottom Slob) 
A400 & 8400 A!ternotinq(Bottomof Bottom Slab! 

Slab Relnforc!nq Steel w!th/n these l!mfs 
apply for nonskfMed culverts, 

Also the nonskewed portions of culverts 
with one or two skewed Hoodwol!s. 

PART PLAN BOTTOM SLAB 

A2!Bottom Corner of BorreJJ 

NOTE: Bors BJJO & 8400 shall be 
located at the [ of the 
Interior walls. 

Slab Reinforcing Steel within these 
!Im/ts apply for the skewed portion 
of culvert slobs when the right headwall 
only is skewed, 

Also the skewed portion of slabs at 
the r!ght end of culverts when the left 
and right Headwalls ore both skewed but 
not the same. 

!.-- Center of T raffle Lanes 
' 

!Exterior Woll! 

!Exterior Wall! 
Cl-Interior Face 
(Exterior Wall! 

x 
Depth Of Fi//( Do Not l.!Se Upper 
or Lower points In Normal or Superelevated 
Roadway Sections 1.!nless so directed by 
the 81.!reau Of Structures.! 

Side Slope X.-1 

----------~ c==o-:::r;---

Cl-Each Face 
(Inferior Wall! 

!See Art. 400-7.!6! 

See Oeto/l 110 11 

G2 

*sJ 

DETAIL 11E 11 DETAIL 11F 11 

A I 

Wall Cover 

2-

. .----A2 

SECTION NORMAL TO CULVERT 
Top Slob Cover 

/ 
Ir Cl I 

' 
2" 2" 
~ ~A/00 I 

i i Typical Interior h 
~ h 

1.-over ~ ~ ~ 

'" i---BI 

Spon(Typ.! 

8\CI _______- A200 

Bottom Slab Cover 

--------- 8300 

, 
*c2 

--------- A300 

Top Slob only 

' 

* See Culvert Details and Reinforcing 
Bar Schedule, Sheet I of 5 

'----9" MaxlTyp.! 9" Max!TypJ 
83 

~ 
Cl~ 

~ 
l'-6" (Mox. spcJ 
1hBar Space * -+I Cl 9"Mox.!T~ 

~ 

"--awo "-Moo 

SECT ION THRU BARREL 

@ -
-

.s ~ ,, 
~~j Const rnct/on Joint 

. ," 

NOTE: The location of the first bar from 
the ends of the culvert shall not 
be less than 3", but not greater 
than one half the bor spoclnq. 

2006 FOOT Design Standards 
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Slope Varies Not ~ 

Less Than I': .J.a 
1 

\ 2.' 
1 

/O" , 
,c-----,--=-1---+-I-_, 

~---~--t 

j Top Of Box/ 

3" Ditch Pavement 

'-r--

l.DNGITUDINAL SECTION 

I 6' 

Slope Vories N~f~ 
Less Than I': ~ 

SECTION AA 

J 

Exist. Slot In Box 
(Depth Varies J 

rA ,.--8 
I'! 

I 
2' 7" l,IJ 

"' 
~I 

--- - --1 "' 
µ 

I 
--

~B LA 
PLAN 

6' 

I I 

~~I --~I~,, mtch Pavement 

I 3' I 

SECTION BB 

SAFETY l/00/FICAT/ON FOR INLETS IN BOX CULVERTS 

~ i--------S-A_F_E-;-~-os-~_o_;-~-;~-es_.;~'-nA_s1a_;-,~-az-~--Fi-Q-R-------:-~_·o....,.~,".--td•~•s"""":~-·~-~ N-t--1 
\::::JI INLETS IN BOX CULVERTS 293 



rl 
rs JO" 

p 

~ WH Dia. Hole 
T 

A 

L 

Bars 2"x !H 
0 

i 

L 2l x l~x ~ 

I~ 

Pipe 

/," 1< Hole 
, f-< C4x5.4 

i· I I' I' 
I 

I' 
I 

I' 

i 2 

C4 x 5.4 
I 

/,/ 

GRATE SEAT DETAIL 

PLAN 
L 

ar 2 11 x lw 
i-

SECTION AA 

{ Gratel 

F1 

I 
6" I 6" I 

SECTION 88 

GRATE DETAIL 

• C I' Hole -i 
4x5,4~ I 

I' I' I' ' I' 

Bar 2 11 x 
,. 
' 

~· 
j_lf 

' 

i~ x 6 11 Galvanize,~-~ 
Anchor Bolts 
( 4 Required J Bar 2 11 x l H 

,r 

ANCHOR BOLT DETAIL 

Oii/ENS/OHS ANO a/ANT/TIES PER GRATE 
Channels Cil 5.4 Lbs./L.F. Bars Cil 3.4 lbs/L.F. < 2 ea. J A /es <i 3.2 l.bs./L.F. ( 2 J 

A 
;. _J ,. 

,. 
' 
I" 

Total 
Slope Size Quantity F Lbs. L M-4" Lbs. p Lbs. Wei"ght-Lbs. 

15" 10 2'-6-~ 139 11'-3" 3'-3" 99 9'-4 11 60 298 

/,6 18" 12 2'-9' 183 13'-3" 3'-6H 114 11'-4" 73 310 

24" 15 3'-3t-• 269 16'-3" 4'-0 11 138 14'-4 11 92 499 

30 11 18 3'-9k" 312 /9 1-3 11 41-6 11 162 !1'-4" Ill 645 

15" 6 2'-6l 83 7 1-3 11 3'-311 
71 5'-4" 34 188 

"4 18" 7 2'-9• 1(17 8 1-3 11 3 1-6 11 80 6'-4H 41 22B 
24 11 9 3'-3t" 161 10'-3" 4'-0" "' 8'-4 11 

53 311 
30" II 3'-9/i" 21!1 12'-3" 4'-6" 114 I0'-4 11 66 4(J7 

,. 

Bars V 
(LJ-BendsJ 

PLAN 

R 

ExistinCJ Slape 

Construction Joint 
Permitted 

p 

SECTION 

GENERAL NOTES 

I. For use criteria see 11 Steel Grating Use Criteria 11 Index No. 261. 

Varies 

Tie Bars 
( 2 Required J 

2.. Grates shall be ASTM A24VA242U, A57VA572M or A588/A588M, Grade 50 steel, and galvanized in accordance with Section 962-7 of the Standard Specifications. 

3. Channel secflon C3 x 6.0 may be substituted for the C4 x 5.4 channel. 

4. All reinforcing No. 4 bars with 2" clearance except as noted. Spacings shown ore center to center. Lops to be 12" minimum. Welded wire fabric 
f two cages max. J having an equi"va/ent cross section area f0.20 sq. in. J may be substituted for bar reinforcement. 

5. Drill 11 11 
holes B" deep with a rotary drill in existing endwall for dowel bars. Hales shall be thoroughly cleaned prior to placing dowel bars and epoxy. 

6. Enc/wall to be pafd for under the contract unft prfce for Class I Concrete (Enc/walls), CY and Refnforcfng Steel (Roadway J, LB. Cost of dowel bars and 
epoxy mortar to be included in the contract unit price for reinforcing steel. Cost of grates to be pai"d for under the contract 
uni"t pri"ce for Endwa/I Grote, LB., pion quonti"ty. Cost of galvanized bolts and nuts to be included in the contract unit price for the grate. 

7. Sod slopes 5' each side and obave endwoll. Sodding to be paid for under the contract unit price for Sodding, SY. 

Oii/ENS/OHS ANO WANT/TIES PER U-ENOWALL 
Pipe G II D R p Class I Reinforcing Sodding 
Size Concrete-C. Y. Steel-Lbs. s y 
15" 2'-8./i' 3'-7 11 2'-2" 13'-0" 9'-4" 2.12 161 23 

18" 2'-JJ.2 3'-10 11 2'-5 11 141-6 11 ll'-4 11 2.53 173 25 
24" 3'-5_.. 4'-4" 2'-11 11 !1'-6" 14'-4 11 3.48 238 29 
30" 3'- llf 4'-10 11 3'-5" 20 1-6 11 fl'-4 11 4.51 315 32 

15" 2'-8/; 3'-7" 2'-2 11 8'-8 11 5'-4" 1.44 12D 19 
18 11 2'-11-b 3'-10 11 2'-5 11 9'-8" 6'-4" 1.72 130 2D 

24" 3'-5~" 4'-4" 2'-11 11 11 1-8 11 8'-4" 2.36 161 22 

30" 3'-lli" 4'-10" 3'-5" 131-8 11 10'-4 11 3.09 225 25 
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Future Curb An~~ "'- f-- 20' R or As Shown On Plans 
Gutter Canstruct1an ' 't!J 
r-10" t A ~ ~. 
,,~ l LA 'i_ ;;'f ,,·,~;-

Volley Gutter Curb And Gutter 

PLAN 
l'-10" 

C* I 

~1 o/l]--7f Std. 
6 11 Min.* 

3'-0 11 

SECTION AA 

I 6" I 1'-6" r-10 11 1'-2" 

SECTION 88 

9 11 f'-6 11 

--i__r;' Std. 
j 611 Min.* 

~'-------'1 
2'-311 

' 

TYPE E 

TYPE F 

Slape Ta I 10" I l'-2" I 

Flt Drlvewa.Y'R c* 
.... ,..,! {,,_v1--i--7f Std. 

-p <o. V _ _l 6 11 Min.* 

I 2·-a· I 

Note: Ta be paid for as parent curb. 

DROP CURB 
Standard Shoulder Line 

8.5' 

--'---¥±0~ =---.,.-----, 

6' 

D~ndOfCurb 
1=1'± =====i 

Edge Of Pavt.J Edge Of Pavt. 7 
PLAN PLAN Edge Of Pavt. =,;;;N Edge Of Pat/f. 

PLAN 

3' 3' 3' 3' 

Top Of Curb:::,, 1c---s~·~S_' -~I ,_.T,~a~ns'".1.1 

Gutter/ 
PROFILE 

I Trans. 

1 

Tap Of Curb::=::, 

Gutter=> 

3' T 
Top Of Cur.~b===,,~l=~::!l:;;'~an:s:·11 __ 

Gutter=> 
PROFILE 

I Trans. I Top Of Cur? 

3;'Uax.-I 
O"Min. L 

Gutter 
PROFILE PROFILE 

FLARED END STRAIGHT END FLARED END STRAIGHT END 

CURB TYPE A CURB AND GUTTER TYPES E & F 
CURB ANO GUTTER ENDINGS 

TYPE E 

3fMax.-I 
0 11 Min. t_ 

I 

_r- Depth Of Sawcut 
....... ,....,...,....,..."' 

!_ 5 11 Max. 
~----~_I - 0 11 Mi"n. 

TYPE F 

Surface On Low Side Of Pavement to 
Be i" Above Lip Of Gutter. Surface 
On High Side To Be Flush With Lip Of 
Curb Or Curb & Gutter. 

Slope Varies 

I 6" I r-10• 1·-2· 
Earth Berm I' 6" 2' Shoulder Pavement 

SHOULDER GUTTER 
/:),, App Iles to both high and low sides of pavement, low side shown. 

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 6 11

, unless otherwise shown 
on plans. 

1:iiiii1 Rotate entire section so that gutter cross slope matches slope of 
adjacent circulating roadway pavement. 

SHOULDER GUTTER 

2'-311 

TRAFFIC BEARING SECTION FOR USE IN 
ROUNDABOUT CENTRAL ISLAND CONSTRUCTION 

TYPE RA 
Note: For use adjacent to concrete or flexible pavement. For details 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 

Applies to shoulder gutter only where adjoining traffic lanes. 

Sowcuts should be avoided within valley gutter and within curb and gutter endings. CURB ANO GUTTER ANO TYPE A CURB 
ADJACENT TO FLEXIBLE PAVEi/ENT CONTRACTION JOINT IN CURB ANO GUTTER 

TYPE A 
IT

Depfh Of Sawcuf 
3~# Min. 

I 

TYPE 8 TYPED 

CONTRACTION JOINT IN CURB 

2" 5 11 2 11 

i~r 

{0 
I 9" I 

ASPHALTIC CONCRETE CURB 
4 11 Min., 

Joint Seal D 

~I ,__g_~~-"._':_t_._· ... \'-~ 
J ~ f Exp. Joint And 

Preformed Joint FillerD 

D Applies 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 ~ H - :f H contraction joints at 10' centers (max. ). 

Contraction joints adjacent to concrete pavement on tangents and flat curves are to 
match the pavement Joints, with intermediate Joints not to exceed 10' centers. Curb, 
gutter and curb & gutter expansion joints shall be located In accordance with Section 
520 of the standard specifications. 

2. Ends of Curbs Types 8 and D shall transition from fu/f to zero heights In 3'. 

For details depleting usage adjacent to 
flexible pavement, see diagram right. TYPE 8 

·r • -I !!> 

,._--t~conc. Pavt. 

~-!"Exp. Joint And 
Preformed Joint Filler 

5" Max.~ 11 12"1 ± J 6'-0" 

> ~ \~w.. :~:----------1,,.:----------------------------------------------~,_~-:--~--~-~-·_:_--i __ -'~r 
I 811 Min., I iN Pltoh Opflanal #4 Bars, 18" Long--~ 

9" Max. ~ R. 2 ,, / ( Two Per Guard J 

Cast Or Rubbed TYPE A 
TYPE 0 

Note: For use adjacent to concrete or flexible pavement, concrete shown. Expansion joint, preformed 
joint filler and joint seal are required between curbs and concrete pavement only, see diagram right. CONCRETE BUI/PER GUARD 

CONCRETE CURB 

@ -
-
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rro 
Taper 100'/j,, ,____Begin Lane Line 

L, 

L 

II I 

I ~ 
regin Lane Line 

Le 

I 

I 

Delineafor Post 
f Refer To Index No. f7J46 J ~ 

Concrete Curb Or Curb And Gutter~ 
r Refer To Index No. 300 J _ ~ 

\fl 
2" Misc. Asphalt Povt.-.i-1 ~ 

Queue Length 
r Measured From Stop Bar Location J 

0811/gn 
Speed 
(""" J 

35 

40 

45 

50 

55 

TURN LANES • CURBED ANO UNCIJRBED MEDIANS 

URBAN CONDIT/TONS RURAL CONDIT/TONS 

Brake To Toto/ Brake To Toto/ 
Entry Cleoronce stop Oecel. Cleoronce stop Oecel. Cleoronce 
Speed OTstance OTstance OTstance OTstance OTstance OTstance OTstance 
(""" J L, L• L L, L• L L, 

25 70' 75' 145' 110' -- -- --

30 80' 75' 155' 12.0' -- -- --

35 85' 100' 185' 135' -- -- --

40/44 105' 135' 240' 160' 185' 290' 160' 

48 125' -- -- -- 225' 350' 195' 
Brakes Applied After Turning Vehicle Clears Through Lane.:=4 
Entry Speed: 10 mph Below Design Speed For Urban Condition 

Average Running Speed For Rural Condi"tlon 
FWSH ANO/OR aJRBED SEPARATION 60 52 145' -- -- -- 260' 405' 230' 

Concrete Curb Or Curb And Gutter 
r Refer To Index No. JOO J 

L, 

,____Begin Lane Line 

I L 

Traffic Separator 1~ r Refer To Index No. 302. J ~ 

_ ... 
11' 

I ~ 

r-Begln Lane Line 

L2 

I 

' 

Queue Length 
(Measured From Stop Bar Location) 

65 55 170' --

Limi"ts of 
4', 6' or 8' -6" ..---- Edge Of Turn Lane 

Traffic Separator 

-- -- 290' 460' 1!70' 

Llmlts of 
4', 6

1 
or 8'-6" ---Edge Of Turn Lane 

Traffic Separator 
Edge Of Pavt. u I (Curbed Section ) 

4--~ t 
* * 

Edge or Pavt. r (Curbed Section J 

Q--~ t 
TYPE E TYPE F 

aJRB ANO GUTTER 
Limits of Limits of Limits of 

4',6'or8'-6" v-Edge Of Turn Lane 4',6'or8'-6" 4',6'or8'-6" Brakes Applied After Turning Vehicle Clears Through Lane;~ 
Entry Speed: 10 mph Below Desi"gn Speed For Urban Condition 

Average Running Speed For Rural Condition 
RAISED SEPARATION 

DOUBLE LEFT TURNS 
Traffic Separator !1J Traffic Separator~ Traffic Sennrator 

u t-Edge Of Pad. Edge Of Turn Lane u Edge Of Turn Lane f * I I Curbed 5ecnon J f * And Edge Of Povt. ~ * - And Edge Of Povt. 

q_, t 9 t I ~_,_______, Dellneofor Post 
r Refer To Index No. 11346 J ~ 

Concrete Curb Or Curb And Gutter~ 
(Refer To Index No. 300) ~ 

\ 10' 

2.N Misc. Asphalt Pavt.~ 
_____ _l.~--Toper 50'!;. I 

t-Begln Lane Line 
L, 

I 

Brakes Applied After Turnlng Vehicle Clears Through Lane;d 
Entry Speed: 10 mph Below Design Speed For Urban Condi"tlon 

Average Running Speed For Rural Condltlon 

L 

FLUSH ANO/OR aJRBEO SEPARATION 

Traffic Separator .~ 
r Refer To Index No. 302 J ~ 

Stop Bar r If Required J-

Queue Length ** 

** Queue Length Is Measured From The Median Nose Rad/al Point Or, 
When A Stop Bar Is Required, From The Stop Bar. 

Concrete CurbOrC~u~rb~A~nd~Gu:::ll:•~r;;;;~""~~~~---------a:~::::::::::::::::::::::::::::::::::::::::::::~~::::::::::::::::::::::::::::::::::::::::::::~~::::::::::::::::::::::::::::::::::::::::::::~~::::::::~' (Refer To Index No. ~00) 

1 

tTTJ ;- ;- ;-

Taper 50' !:J. I/Begin Lane Line 

/'::, The 

Stop Bar (If Required J
L, 

Brakes Applied After Turni"ng Vehi"cle Clears Through Lane; 1 
Entry Speed: 10 mph Below Design Speed For Urban Condltl;,;1 

Average Running Speed For Rural Condition 

L 

RAISED SEPARATION 

SINGLE LEFT TURNS 

length of taper may be Increased to L1 for single left turns and L~ for double left turns when: 
a. Left turn queue vehicles are adequately provided for within ffle deslgn que length. 
b. Through vehicle queues wlll not block access to left turn lane. 
c. Approved by District Desi"gn Engi"neer. 

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.) 

MEDIAN CURB ANO TRAFFIC SEPARATOR 
JUNCTURE DETAILS 

GENERAL NOTES 

TYPED 

I. The plan views shown are for furn lone taper shapes and dimensional purposes only, they do nof prescribe 
the use of C1Jrb, C1Jrb and gutter, shoulders nor separators speclf!cally to either rural or urban condltlons. 

2.. Total deceleration distances must not be reduced except where lesser values are Imposed by unrelocatable 
control poi"nts. 

3. Right turn lane tapers and distances i"dentlca/ to left turn lanes under stop control conditions. 
Right turn lane tapers and/or distances are site specific under free flow or yield conditions. 

4. These left turn conf!guratlons apply to continuous left turn lanes only where specifically coiled for In the 
plans. 

5. For pavement morki"ngs see Index No. f1346. 

DESIGN NOTES 
I. Bosi"s for turn lane confi"guratlons: 

• Informed Driver. 
• Stop condition r With Or Wlthout Stop Control J. 
• Wet Pavement. 
• Reaction preceedi"ng entry poi"nt. 
• Minimum braklng distance for urban conditions. 
• 75' min. for Lt. . 
• Comfortable deceleration rotes for rural conditions 

f AASHTO 2.001 threshold rote of 11.2. ft/s 2). 
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4' -0 11 , 6' -0 11 Or 8' -6 11 

9" 

I 
1 5iH For 4' Separator 

I 

sfrff For 6' Separator 

( 5:JH For 8'-611 Separator 
' I 

Const. Joint With i' 

Stabilized Subgrade Stabilized Subgrade 

LONGITUDINAL SECTION (NOSE) TRANSVERSE SECTION 

OPTION I 4' -0 11 , 6' -0 11 Or 8' -6" 

2', 3'0r 4'-3 11 R 

9" 
Or 3 1-6 11 

Pitch Pitch 

Cost Of The Flexible Pavement Under 
The Option II Separator Included In 
The Cost Of The feparator. 

9" 9" 

(Sam~ As Be/owl! ___ I SH Plus Friction Course Or Upper 
::, Layer Of Structural Course rsi" Min.) 

~ I ,-~-1---'-I ------t 

(Sa: As 8elo2 __ i 
~ ,,-

5 11 Plus Friction Course Or Upf,er 
Layer Of Structural Course r 5;J' Min. J 

I I I 

Flexible 
Pavement 

Stabi I ized Subgrade 

LONGITUDINAL SECTION (NOSE) 

Flexible 
Pavement 

ifR 

Stablllzed Subgrade 

TRANSVERSE SECTION 

OPTION II 
TYPE I CONCRETE TRAFFIC SEPARATOR 

iH For 4' Separator 

2'. 3'0r 4'-3" R 
9 11 /'-3", 2'-3H 

Or 3 1-6 11 

frH For 61 Separator 

1 JN For 8'-611 Separator~ ___ fr« Expansion Joint 
"' ;., _l_ (~reformed Ff lier & Joint Sealant) 

11 1K :o) f 
Cement Concre;:'=,k f Rfc;r R 
Pavement 

LONGITUDINAL SECTION (NOSE) 

4' -0", 6' -0" Or 8' -6" 
iH For 4' Separator 9" 

fr H For 6' S eporator I 

1 
i 

~«For 8'-• ..,6" Seporatort • .. f Expansion Joint ( Typical) 
(Preformed Fiiier & Jo!nt Sealant J 

~ I I I I & 11~ :o( ~ .. E ifR~fR 
Cement Concrete L 
Pavement 

9" 

TRANSVERSE SECTION 

TYPE IICONCRETE TRAFFIC SEPARATOR 

2', 3'0r 4'-3H R 

2" 

Stabilized Subgrade 

LONGITUDINAL SECTION (NOSE J 

2', 3'0r 4'-3" R 

2" 

Pitch 
r Same As Belo:r__ _ 

£' 
Flexlble 
Pavement 

I 

\_._ 12" Min., 18" Max. 

Stabilized Subgrade 

LONGITUDINAL SECTION (NOSE J 

OPTION I 

Dowel Flex!ble 
Pavement 

OPTION II 

4' -0 11
, 6' -0" Or 8' -6 11 

Stabilized Subgrade 

TRANSVERSE SECTION 

4'-0H, 6'-0H Or 8 1-6 11 

Cost Of The Flexlble Pavement Under 
The Option II Separator Included In 
The Cost Of The Separator. 

~ 2" 

6 11 Plus Friction Course Or Upper Layer Of 

(

Structural Course (6i" Min. ) 
Separator Key In L!eu Of 

I Dowels r 12 11 Min., 18" Max. J 

Stabilized Subgrade 

I 

fa 0 x 6 11 Steel Dowel ( Typ!cal) 
Cost To Be Included In The 
Contract Unit Price For Separator 

TRANSVERSE SECTION 

TYPE Ir CONCRETE TRAFFIC SEPARATOR 

2', 3'0r 4'-311 R 

iH For 4' Separator Or 4'-1" 
frH For 61 Separator fa Expansion Joint 
lH For 8'-6

11 
Separatory r Preformed Iii/er & Joint Sealant J 

f ~I 1~1 
Cement Concrete* R 
Pavement 

LONGITUDINAL SECTION (NOSE J 

4' -0", 6' -0" Or 8' -6" 

,. , I 
,, For 4 Separator 2 11 , 2 11 

fr' For 61 Separator f-- 1 H I I 
Jff For 8 , _6 H Separator j I , 2 Expansion .Joint( Ty~iool J 

, 1-~ 
~~ 

Cement Concre:~ 9' f R 
Pavement 

TRANSVERSE SECTION 

TYPE JC CONCRETE TRAFFIC SEPARATOR 

ROADWAY INSTALLATIONS 
NOTES 

I. Separators Type I and I!Z are to be used wi"th flexible pavement. Separators 
Types II and Jl" are to be used with rigid pavement. 

2. Either Option I or Option II may be used for Types I and IJL separators except 
when a specific option is called for in the plans. 

3. For all separators provide i# - t# contraction joints at 10' centers (max. J. Contraction 
joints adjacent to concrete pavement on tangents and flat curves are to match the 
pavement jolnts, wlfh lntermediate joints not to exceed 10' centers. 

4. Separators having widths of 4', 6' or 8'-611 shall be paid for under the contract unit 
price for Concrete Traffic Separator (Type_) (_'Wide J lF. Separators having 
widths other than 4', 6' or 8'-6H shall be detailed in the plans as specla/ separators 
and paid for under the contract unit price for Concrete Traffic Separator (Special) SY. @ -

-
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9" 

4'-0"9 6
1-0 11

9 or 8 1-6 11 

t'h" Cover 
Min. ITyp.J 

Construction 
Joint 

9" 

# For 4 1-0 11 width : Bars 4A fl! 3 equal spaces (continuous). 
For 6 1-0'J width : Bors 4A o 5 equal spaces (continuous). 
For 8 1-6 1

) width: Bors 4A tJ 7 equal spaces (continuous). 

R = 13,i," ITyp.! 
## At the Contractor's option 

a one piece bar may be 
substituted for Bars 4B 
and 4E. 

Bridge Deck or 
Approach Slab 

9" 

4 1-0 11
9 6'-0"9 or 8 1-6 11 

!'h IJ Cover Construction 
Min. ITyp.! Joint 

Bars 4C tJ 11-6 11 

O.C. !Max.! 

Bars 4D fl! /
1-6 11 O.C. (Max.J (TypJ 

9" R = 13,i," 

!Typ.J 

Riding 
Surface 

Ba rs 4A ITyp.J # 

# Bars 4A ITyp.J 
Bridge Deck or 
Approach Slab 

Bars 4B fl! /
11-6 11 O.C. (MaxJ (Typ.J 

Bars 4£ o /1J-61J O.C. (Max.J ## 

\ Afheslve Bonding 
~aterlal System TYPICAL SECTION THRU TRAFFIC SEPARATOR 

<Bridge Deck Shown, Approach Slob SlmflorJ 
TYPICAL SECTION THRU TRAFFIC SEPARATOR 

<Bridge Deck Shown, Approach Slob SlmflorJ 

2 1-0 11 R, 3 1-0 11 R9 or 4'-3 11 R 

9 11 11-3 11
, 2'-3 11

9 Bars 4A :!'! 
ii: * R = 13,i," 

or 3 1-611 
Bars 4E ITyp.J 

Dowel Bar 4D 
2'-0" R9 3

1-0" R9 or 4 1-3 11 R 

"" ~ 
ii: * R = 131,'J 

Bors 4A 

Bars 4C ITyp.J 
9" /

1-3 11
, 2'-311

, 

or 3'-6') 

ri=t:===j:;:~:;:::==::;==e==:t=i~-Constructlon lo Joint 

·':i;;I°;;;~t:~~f~:===1~==~~'.fr-construct1on ~ ~w 
;., Hole Diameter to 

meet Manufacturer's 
Requl rements 

Bridge Deck or 
Approach Slab 

Field Bend as Required 
to Maintain Cover 

Bars 4D ITyp.J 

*** WNGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

Bridge Deck or 
Approach Slab F leld Bend as Requ/ red 

to Maintain Cover 

Bars 4B ITyp.J 

**DONEL DETAIL 
<Bridge Deck Shown, Approach Slob SlmflorJ 

***WNGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

<Bridge Deck Shown, Approach Slob SlmflorJ 

**Dowel Installation: 
Dr/II holes to depth shown and Install 
dowels In accordance with Sections 
416 and 937 of the Specifications. 

Dowel Notes: 
I. Shift Dowel Holes to clear If existing reinforcement Is encountered. 
2. Holes for Dowel Bars shall be thoroughly cleaned with compressed 

air prior to placing the adhesive bonding material & dowels. The 
adhesive lxmdlng material system used shall be In acoordance with 
Sections 416 and 937 of the Specifications. 

==========REINFORCING STEEL OPTION A========== REINFORCING STEEL OPTION B <NOT PERMITTED============= 
ON BRIDGE DECKS WITH PRESTRESSING STEELJ 

*Pitch: 

~ 11 For 4'-0" Separator 

'h" For 6'-0" Separator 

%11 For 8 1-6)' Separator 

***Note: Field bend and cut rebar as 
required to maintain cover. 

JO" 

~ {l-----+{11----+} 
DRAINAGE JOINT DETAIL 

FOR 5• OPENING OR LESS 

Expansion Joint Assembly 
!See Expansion Joint Details! 

See Structures Plans, Superstructure Sheets for locatlontsJ 
of drainage joints. Locations for drainage joints shall be 
limited to the constant width section of separator. 

Traffic Separator ITyp.J 

DETAIL AT EXPANSION JOINTS 
<Strip Seal Shown, Other Joint Types SlmflorJ 

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. 

NOTES: 
CONCRETE.• See General Notes In Structures Plans. 
REINFORCING STEEL.· Reinforcing Steel Sholl be ASTM A6/5 Grade 60. 
PAYMENT: Separators having widths of 4 1-ou, 6 1-0'J9 and 8 1-6 11 shall be paid under the 

contract unit price for Traffic Separator Concrete (Type IIJ ( 1 WldeJp L.F. 
Separators having widths other than 4'-0 11

, 6 1-0 11
9 or 8'-6u shall be detalled 

In the plans as spec/al separators and paid under the contract unit price for 
Traffic Separator Concrete !Spec/al!, S.Y. 

TRAFFIC SEPARATOR CONSTRUCT/ON: The Contractor may construct the separator IY; the 
use of stationary removable forms or /Jy the use of sllp forms without alter Ing 
the separator dimensions shown above. 

'h 11 V-GROOVES: For all separators provide 'h 11 V-Grooves at 30 1-0 11 centers rmaxJ equally 
spaced between expansion joints. 

BRIDGE INSTALLATIONS TYPE "E" CURB 

ESTIMATED TRAFFIC SEPARATOR 
Q!.JANTITIES 

CONCRETE1 

CONSTANT WIDTH OF SEPARATORI 
4'-0" Width - 0.056 CY per Ft. 
6'-0" Width - 0.089 CY per Ft. 
8'-6" Width - OJ32 CY per Ft. 

NOSE1 
4'-0" Width - 0.080 CY 
6'-0" Width - OJ93 CY 
8'-6" Width - 0.403 CY 

REINFORCING STEELI 
IA/I quantities are based on an 8!/," slab.! 

OPTION Al 
4'-0" Width - 6.37 lbs. per Ft. 
6'-0" Width - 8.SO lbs.per Ft. 
8'-6" Width - 1/.05 lbs.per Ft. 

OPTION Bl 
4 1-0'J Width - 4.77 lbs. per Ft. 
6'-0" Width - 7.DO lbs. per Ft. 
8 1-61

) Width - 9.45 lbs.per Ft. 

CONVENTIONAL REINFORCING 
STEEL BENDING DIAGRAMS 

1 

Length 

Bars 4A & 4E 

Bar 48 
Note: 
Length of Bars 4E Is 2'-5" for 4'-0" Separator. 
Length of Bars 4£ Is 4 1-5" for 6 1-0'J Separator. 
Length of Bors 4£ Is 6 1-/IJ' for 8 1-6 1

) Separator. 

REINFORCING STEEL OPTION A 

Length 

Bars 4A & 4C Bar 40 

Note: 
Length of Bors 4C ls 2'-4'h'J for 4'-0" Separator. 
Length of Bars 4C Is 4 1-4'h 11 for 6 1-0" Separator. 
Length of Bars 4C Is 6'-IO'h" for 8'-6" Separator. 

REINFORCING STEEL OPTION B 

REINFORCING STEEL NOTES: 

I. All dimensions ore out to out. 
2. The 8 11 vertical dimension shown for Bars 48 and 40 

ore based on a slob B'h 11 thick or greater without a 
wearing surface. If slab thickness ls Jess than 8'h 'J 9 

decrease this dimension /Jy on amount equal to the 
difference In thickness. If a wearing surface Is to 
be provided, Increase this dimension /Jj an amount 
equal to the wearing surface thickness. 

ALTERNATE REINFORCING STEEL 
DETAILS <WEWED WIRE FABRIC) 

OPTION A :Use Welded Wire Fabric 3 x 4 - W5.D x W6.7 
as required /Jj plans In place of Bars 4A 9 4B 
and 4E. Bend the Welded Wire Fabric to the 
dimensions of Bar 4B shown In the Bending 
Diagram for Reinforcing Steel Option A. 

OPTION B : Use Welded Wire Fabric 3 x 4 - W5.0 x W6.7 
as required /J; plans In place of Bars 4A and 
4C shown In Reinforcing Steel Option B. 

Note.• Welded Wire Fabric shall conform to ASTM A/85. 

~:~w I (.1lii~~"~ 
I I 4" ITyp.J 

SPLICE DETAIL 
<Between WWF 3 x 4 - W5,[) x W6J Sections) 

@ 
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2" 

4'-0 11
, 6 1-0 11

, or 8'-6" 

JY2" Cover 
Min. (TypJ 

Construction 
Joint\ 

=IF For 4'-0 11 width.• Bars 4A fD 3 equal S{Xlces (continuous). 
For 6'-0 11 width: Bars 4A 81 5 equal spaces fcontlnuousJ. 
For 8 1-6 11 width: Bars 4A KJ 7 equal spaces fcontlnuousJ. 

4'-0", 6'-0", or 8 1-6" 

~ Ci: IY2" Cover Construction 
2" 

2" 
R = 2" 

2" 

R = 2 11 

(TypJ 

~*~1======1'7------!-M-ln"i"._r...;Ty.;.p_.J_J_o_1n_1_,\i----....,,("I/ Riding 

lo~ ~ {surface 'I - -,---. - l - I 
1_--1---....J~ - ~- -"-1·- -'-/ ~ -

• • ;,., \ I 
(

Riding Surface 

-=--:.....l,..:::::t.-=-=·= 1:_:-~~/:...=::::'::::::::::l 
;,., T \ //'''-----

I 

## At the Contractor's option 
a one piece bar may be 
substituted for Bars 4B 
and 4E. Bridge Deck ~r~ 

Approach Slab 
Bars 4C 81 l'-6 11 

O.C. !Max.! 
Bars 4A (TypJ # 

Bars 4D o ! 1-6 11 O.C. fMax.J fTypJ 
/ ~ Bridge Deck or J 

# Bars 4A !Typ.J ~ Approach Slab'_/ \ 
(__Bars 4B 111 t"-6" O.C. !Max.! !TypJ 

Bars 4E f!2 l"-6" O.C. fMaxJ ## 

\ Afhesfve Bonding 
~alert':'. System 7YPICAL SECTION THRU TRAFFIC SEPARATOR 

<Bridge Deck Shown, Approoch Slob SlmllorJ 

~ 
ii: 
* 

7YPICAL SECTION THRU TRAFFIC SEPARATOR 
<Bridge Deck Shown, Approach Slob Simi/or) 

2'-0" R, 3'-0 11 R, or 4'-3" R 

2" !'-JO", 2'-10", or 4 1-I" Bars 4A 

R = 2 11 

I 

(Bars 4E !TypJ 

I 

'.L +--~-- LI. 
< T ·/ ' " f-----+--+-------'-,----~ 

Construction 
Joint 

1-------- Dowel Bar 4D 

-~ ~-·-

Hole Diameter to 
meet Manufacturer's 
Requl rements 

" ~ !'\ :E: 

" ~ ii' ~ " -J ~~ "113 
~ ~ ~ 
~ ~ ~ 
~ ~ "" ~ _)_____[_ 

. 

2'-0 11 R, 3'-0" R, or 4'-3 11 R 

2" ! 1-10 11
, 2'-10 11

, or 4'-1 11 /Bars 4A 

I ( (Bars 4C !TypJ 

1 ,,,- Construction 
1 - • _· Joint 

----!--~-,.--'-
<a! ~--1---.J' _[_ 

\ 

Bridge Deck ~~fefd Bend as Required\ 
Approach Slab to Maintain Cover"""_""_/ 

~Bars 40 !TypJ 

Bridge Deck or / { ~ 
Approach Slab·____/ Bars 4B (TypJ 

F fefd Bend as Requ/ red ** fXN(EL DETAIL 

***LONGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

<Bridge Deck Shown, Approach Slob SlmllorJ 

to Maintain Cover 

***LONGITUDINAL SECTION THRU TRAFFIC 
SEPARATOR AT NOSE 

<Bridge Deck Shown, Approach Slob SlmllorJ 

**Dowel fnstaffatlon: 
Orff/ holes to depth shown and Install 
dowels In accordance with Sections 
416 and 937 of the Specifications. 

Dowel Notes: 
I. Shift Dowel Holes to clear If existing reinforcement Is encountered. 
2. Holes for Dowel Bars shall be thoroughly cleaned with compressed 

air prior to placing the adhesive bonding material & dowels. The 
adhesive bonding material system used shall be In accordance with 
Sections 416 and 937 of the Specifications. 

==========REINFORCING STEEL OPTION A========== =============REINFORCING STEEL OPTION B <NOT PERMITTED============= 
ON BRIOOE DECKS WITH PRESTRESSING STEEU . 

*Pitch: 

~ 11 For 4'-0" Separator 

~ 11 For 6'-0" Separator 

%11 For 8 1-6" Separator 

-Note: Field bend and cut re/Jor as 
required to maintain cover. 

DRAINAGE JOINT DETAIL 
FOR 5" OPENING OR LESS 

Traffic Separator (TypJ _) 

Expansion Joint Assembly 
(See Expansion Joint DetallsJ 

See Structures Plans, Superstructure Sheets for locat!onfsJ 
of d rafnage joints. Locations for d rafnage joints sholl be 
ffmlted to the constant width section of separator. 

DETAIL AT EXPANSION JOINTS 
<Strip Seal Shown, Other Joint Types Similar) 

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. 

NOTES: 
CONCRETE: See General Notes In Structures Plans. 
REINFORCING STEEL: Reinforcing Steel shall be ASTM A615 Grade 60. 
PAYMENT.• Separators having widths of 4'-0 11

, 6 1-0 11
, and 8 1-6" shall be paid under the 

contract unit price for Traffic Separator Concrete (Type JZJ ( ' WfdeJ, LF. 
Separators having widths other than 4'-0", 6 1-0 11

, or 8 1-6 11 shall be deta!led 
In the plans as special separators and paid under the contract unit price for 
Traffic Separator Concrete fSpeclaJJ, S.Y. 

TRAFFIC SEPARATOR CONSTRUCT/ON: The Contractor may ccnstruct the separator /J; the 
use of stationary removable forms or /Jj the use of sllp forms without alter Ing 
the separator dimensions shown above. 

V2" V-GROOVES: For all separators provide Y2" V-Grooves at 30'-0" centers fmaxJ equally 
spaced between expansion joints. 

ESTIMATED TRAFFIC SEPARATOR 
()JJANTITIES 

CONCRETE1 

CONSTANT WIDTH OF SEPARAT® 
4'-0" Width - O.D72 Cf per Ft. 
6'-0" Width - OJ/2 Cf per Ft. 
8'-6" Width - OJ64 Cf per Ft. 

NOSEi 
4'-0" Width - OJ09 Cf 
6'-0" Width - 0.251 Cf 
8'-6" Width - 0.536 Cf 

REINFORCING STEEU 
fAll quantities are based on an 8Y2" slabJ 

OPTION N 
4'-0" Width - 6.37 lbs. per Ft. 
6'-0" Width - 8.SO lbs. per Ft. 
8'-6" Width - 11.05 lbs. per Ft. 

OPTION ER 

BRIDGE INSTALLATIONS - TYPE "F" CURB 

4'-0" Width - 4.77 lbs. per Ft. 
6'-0" Width - 7.DO lbs. per Ft. 
8'-6" Width - 9.45 lbs.per Ft. 

CONVENTIONAL REINFORCING 
STEEL BENDING DIAGRAMS 

1 

Length 

1 

Bars 4A & 4E 

Bar 48 
Note: 
Length of Bars 4E Is 2'-5" for 4'-0" Separator. 
Length of Bars 4£ Is 4 1-5" for 6 1-0" Separator. 
Length of Bars 4£ Is 6 1-ll" for 8'-6" Separator. 

REINFORCING STEEL OPTION A 

Length 

I I 
Bars 4A & 4C Bar 40 

Note: 
Length of Bars 4C Is 2'-4'h" for 4'-0 11 Separator. 
Length of Bars 4C Is 4 1-4'h 11 for 61-0" Separator. 
Length of Bars 4C Is 6'-IO'h" for 8'-6" Separator. 

REINFORCING STEEL OPTION B 

REINFORCING STEEL NOTES: 

I. All dimensions are out to out. 
2. The 8" vertfcaf dimension shown for Bars 4B and 40 

are based on a slab 8Y2 11 thick or greater without a 
wearing surface. If slab thickness Is Jess than 8Y2 ", 
decrease this dimension /Jy an amount equal to the 
difference In thickness. If a wearing surface Is to 
be provided, Increase this dimension /Jj an amount 
equal to the wearing surface thickness. 

ALTERNATE REINFORCING STEEL 
DETAILS <WEWED WIRE FABRIC) 

OPTION A :Use Welded Wire Fabric 3 x 4 - W5.D x W6.7 
as required /Jj plans In place of Bars 4A, 48 
and 4E. Bend the Welded Wire Fabric to the 
dimensions of Bar 4B shown In the Bending 
Diagram for Reinforcing Steel Option A. 

OPTION B : Use Welded Wire Fabric 3 x 4 - W5.0 x W6.7 
as required /J; plans In place of Bars 4A and 
4C shown In Reinforcing Steel Option B. 

Note.• Welded Wire Fabric shall conform to ASTM A/85. 

~:~w I (.1lii~~"~ 
I 1 4 " (TypJ 

SPLICE DETAIL 
<Between WWF 3 x 4 - W5,[) x W6J Sections) 
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_J 

Return 

Low Elev. Low Elev. 

_J 

Return 

Note: 
Proffle grades should be astabllshed that wfll allow Inlets to be located outside the return whanfNer practfcol. Inlets 
should be located to avoid conflict with pedestrian movement. Special core must be exercised to prevent conflict with 
public sidewalk curbed ramps for the disabled. For informoti"on on pubUc sidewalk curbed ramps refer to Index No. 304. 

SHOWING WCA TION OF INLETS ON RETVRN 

TYPICAL RETURN PROFILES 

@ -
-
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'-'~=-Bock Of Si"dewalk 
Ali"gnment Variatlons 

4', Uoy Be Reduced To 3' 
In Restricted Conditions When 

_y-~~ Approved By The Engi"neer 

When Crosswalk Markings Are 
Required, Romp Runs Must Fall 
Wlfhln Crosswalk Llmlts And 
Parallel With The Projected 
Crosswalk Ali"gnment 

.............. --

8 Crosswalk widths and conflgurotlon vary: must 
conform to Index No. !1344 and !1346. 

2' Ui"n. Full 
Height Curb 

Note: A portion of one or both romps may 
extend outsi"de the return. 

TYPICAL PLACEMENT OF PUBUC SIDEWALK 
CURB RAMPS AT CURBED RETURNS 

Utlllty Strip 

Omit Joints On 
Curb Romps 

Turnout Or 
Side Street 

UNEAR SIOEWAUC RAMPS 

GENERAL NOTES 
I. Public sidewalk curb ramps shall be constructed in the public right of way at locations 

that wfll provide continuous unobstructed pedestrian cfrculatfon paths to pedestrian areas. 
elements and facilities in the public right of way and to accessible pedestrian routes on 
adjacent sites. Curbed facilities with sidewalks and those without sidewalks are to have 
curb romps constructed at all street !ntersect!ons and at turnouts that have curbed returns. 
Partial curb returns shall extend to the limit prescribed by Index No. 515 to accommodate 
curb ramps. Romps constructed at locations without sidewalks shalf have a landing 
constructed at the top of each romp, see Sheet 5. 

2.. The location and orientation of curb romps shall be as shown in the plans. 

3. Curb romp 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 facilities where existing site development precludes 
the accommodoflon of a romp slope of I : 12, a running slope between I : 12 and I : JO ls 
permitted for a ri"se of 6u maxi"mum and a runni"ng slope of between I: JO and I: 8 i"s 
permitted for o rise of 3 11 maximum. Where compliance with the requirements for cross 
slope cannot be fully met, the minimum feaslble cross slope shall be provided. 

Ramp running slope is not required to exceed 8' in length, except of sites where the plans 
specify a greater length. 

4. If a curb romp is located where pedestrians must walk across the ramp, then the walk shall 
hove transition slopes to the romp: the maximum slope of the transitions shall be I : 12. 
Ramps wi"th curb returns may be used at locatlons where other i"mprovements provi"de gui"dance 
away from that portion of curb perpendicular to the sidewalk; improvements for guidance are 
not required at curb romps for //near pedestrian traffic. 

5. Curb ramp detectable warning surfaces shall extend the full width of the romp and in the 
direction of travel 24 11 from the bock of curb. Detectable warning surfaces shall be constructed 
in accordance wi"th Specificatlon 5Z1. See Sheet 6 of 6 for detectable worni"ng layouts. Transition 
slopes are not to h<Ne detectable warnings. 

6. Where a curb ramp is constructed within existing curb, 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 curb and gutter ls 
less than 5' long. The existlng si"dewolk shall be removed to the nearest Joint beyond the 
transition slope or walk around or to the extent that no remaining section of sidewalk is 
less than 5' long. For detolls of Concrete Sidewalk See Index 310. 

7. Alpha-numeric identifications are for reference (plans, permits, etc. J. 

8. Public sidewalk curb romps ore to be paid for as follows: 
Ramps, reconstructed sidewalks, walk around sidewalks, sidewalk landings and sidewalk 
curbs ore to be paid for under the contract unit price for Sidewalk Concrete, ( _,, Thick J, 
SY. Curb transitions and reconstructed curbs ore to be paid for under the contract 
unit price for the parent curb, i.e., Curb Cone., (Type _ J, lF or Curb ond Gutter Cone., 
(Type _ J, LF. 

When o separate pay item for the removal and disposal of existing curb, curb ond gutter, 
and/or sidewalk ls not provlded ln the plans. the cost of removal and disposal of these 
features shall be included i"n the contract unit price for new curb, curb and gutter and/or 
sidewalk respecfl"vely • 

9. Acceptance Criteri"a for Detectable Worni"ngs: 
(a J The romp detectable warning surface shall be complete and uniform in color and texture 
( bJ 90% of the lndlvlduol truncated domes must comply with the deslgn criteria 
( c J There may be no more than 4 non-complyi"ng domes i"n any one square foot of surface 
( d J No two adjacent domes may be non-compJiont 
( e J Surface may not deviate more than 0.10 11 from a true plane 

10. All sidewalk surfaces, romp surfaces, and landings with a cross slope shown in this Index 
to be 0.02 shall be 0.02 maximum. All romp surfaces and ramp transition slopes with a slope 
shown i"n thi"s Index to be 1:12 shall be 1:12 maxi"rnum. 
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Varies ( 12.'-6.Ju Shown J 
2.' Detectable Warnlng ~f<----------~-------

14 11 When Located Along 
Type 'F' Curb And Gutter 

Pavement Relief 
See Detail Be/aw nding 

I 0.0 
I 

Ramp Varies r1•-41Hsfd.) 
(Not Required To 
Exceed 8' In Length) 

4'fMln.J 
Landing 

2 

SECTION THROOGH RAJIP RUN ANO LANDINGS WffH 
UPPER LANDING AT NORMAL SIDEWALJC ELEVATION 

Asphalt Pavement 
* For BACK OF SIDEWALK CURB OR BUFFER TRANSITION And For 

RAMP AND SIDEWALK CURB OPTIONS See Sheet 4. 

Final Rolled Surface ~ 

Varies J Varies 
fl8 11 Uax~ \ 

~Id~ /Ramp 

-ti Ramp Widths For Curb Ramps CR I, CR 2., CR 6, CR 7, And CR 8 May Be 
Reduced To 3' Min. In Restricted Conditions When Approved By The Engineer. 

-,-,,-2'-=:;;-=;o~L::::'.Jc ; = 
Relfeved Pavement 

Remove Elevated Pavement By Spading And Rol/ing1 
Smooth Mllllng1 or, Grinding 

SECTION 

PAVEi/ENT RELJEF AT UP OF CIJRB 

DIMENSIONAL FEATURES FOR PIJBUC SIDEWALK CURB RAMPS WHERE 
RAMP AND LANDING DEPTH ARE NOT RESTRICTED BY RIGHT OF WAY 
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Varies ( 9' -llu Shown J 
2.' Detectable Warning ~ 

f<--\\~~~~~~~~~~~~_., 

Ra~p Varies 
2.1 (5'-llN Std.) 

I 

Landing f Not Required To I 
• Exceed 8 1 In Length J 

41 
Flaffu=/1!? O.O? 

4'fUin. J 
Landing 

0.02. 

SECTION THRa.IGH RAMP RUN ANO LANDINGS WITH 
UPPER LANDING AT NORI/AL SIDEWALK ELEVATION 

* Romp Wldfhs For Curb Romps CR 10, CR II, CR 15, CR 16, And CR fl Uay Be 
Reduced To 3' Min. In Restricted Conditions When Approved By The Engineer. 

* For BACK OF SIDEWALK CURB OR BUFFER TRANSITION And For RAMP AND SIDEWALK CURB OPTIONS See Sheet 4. 

DlllENS/ONAL FEATURES FOR PUBUC SIDEWALX Ct/RB RAllPS WHERE 
RAMP AND LANDING DEPTH ARE RESTRICTED BY RIGHT OF WAY 

@ -
-
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Romp And Sidewalk Cur. 
,_,_ _,, 

Romp And Sidewalk Curb ,,,_ .,, I 
I 

\...2• Londlng 

I 
I 

I 

Romp And Sidewalk Curb ,_,_ .,, 

\_2, Landing 

@ 

/---/ 

r: Lnndlng / 
S'Uln. 

Sidewalk Curb 
~ f Where Necessary J 

I : 12 f Not Required 
To Exceed 8 1 

( In Length J 

• 
) I: 12 

~l r-----

~ Crosswalk width and conflgurotion vary; must conform ta 
Index No. fl344 and fl346. 

PLAN 

Landlng 

Rdw • Povt 2' 16" Sldewolk Curb 
~~~~~~~...-~_, r Where Necessary J 

QJE 

===='F~ 

SECTION AA 
DIMENSIONAL FEATURES FOR PUBUC SIDE'llALIC CURB RAJJPS FOR UNEAR PFOFSTRIAN TRAFFIC 0 

H f Vories J 
0.02 Romp, Sidewalk Or Landing 

H fVorles J 
0.02 Romp, Sidewalk Or Landing 

MONOUTHIC CAST CVRB SEPARATELY CAST CVRB 

RAJJP AND SIDE'llALIC CURB OPTIONS 

5u x H Monolithic or 
5u x /2u Separate 
Sldewolk Curb 

DIMENSIONAL FEATURES FOR 
PUBUC SIDE'llALIC aJIJBINED aJRNER 

RAJJPS UNDER CONDITIONS OF INFEAS/8/UTY 

"'k Romp Widths For Curb Romps CR 20, CR 21, CR 22, CR 24, and CR 25 Uoy Be 
Reduced To 3' Min. In Restricted Conditions When Approved By The Engineer. 

Construct Sidewalk Curb In Absence Of Adequate Buffer, Maintainable Surface 
Contour, Abufing Structure, Or When Called Far 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 Avollable On Crosswalk: 
The Refuge Can Be Constructed At Any Looation t--- 'Median 
Within The Crosswalk: Or, A 5' x 5' Concrete 

1 

Landlng With Maximum Slope Of 0.02 Can Be I 

Constructed Adjacent To The Crosswalk. r±l 
Cross walk I Slope Varies 
(Concrete Sidewalk, 4u J~, ( 10.02 Std., I' 12 Max.) 

Raattway Pavement~ [ ~ ' --:,--,lf~-.,j;~ J 

Slopes Shall Intersect At CenterUne Of Median= 7 
0.02 Rote When The Edge Of Pavement Elevations Are Curb Transition (Curb & 
Equal. The Slopes May Intersect Off The Centerline For Gutter Type E Shown J 
Variable Edge Of Pavement Elevations Or To Accommodate 
Other Construction In The Median; However, Slopes Sholl 
Not Be Steeper Than I : 12.. 

SECTION CC 

I/ED/AN CROSSWALKS 

Curb Transition 
ran Exlsflng Faclllfles Remove And 
Reconstruct Curb Or Curb And Gutter J C --, 
For Payment See General Note 8. ~ • 

1 

2' Curb Translflon ~~ 

I\ I 

5' Concrete 
Sidewalk~ ,._ 

Curb Types A Or B Or Med,an ~l j ~'-'jl ,, 
Curb & Gutter Type E ~ __i 
r Curb And Gutter ~ 

Type E Shown J ==:''';:,====l:r::::J==t=:r:ci===== 

~ 

c-1 
PLAN 

6' 

/~~V)~ 

/ <~~.-~·> 
/ ~: ~oner;;; Landing 

/ ~ 0.02. Uax. Slope 

~ //Concrete Landing L / _0.02 Max. Slope 

/ 

~ Other Options As Shown In 
~ 
~ 

/ 
/ 

> 
~ / 

/ 

~/ 
/ 

/ 

LANDINGS FOR RAMPS Wml/N PUBUC RIBHT OF WAY aJNSTllJCTED AT UJCAT/ONS 
WHERE FUTURE SIDEWALKS ARE PROPOSED. WHERE STABLE SURFACES OTHER THAN 
SIDEWALKS ARE PART OF A CONT/NIDJS PASSME OR WHERE A aJRB FALLS AllJNB 
THE CIRCULATION PATH TO PEDESTRIAN Ra/TES ON ADJACENT SITES 

@ -
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5' Concrete 
Sidewalk 

PLAN 

PICTORIAL VIEWS 

Med fan 

< 2" 

Edge or oetectab1en
warning 1 

l.6 11 Ufn. 
2.4 11 Uax. 

r---i 

On Ramps That Are Perpendicular With The 
Curb Lfne, The Dome Pattern Shall Be In-Line 
With The Direction Of Travel. On Ramps 
Intersecting Curbs On A Radius, The Dome 

1 

~ Pattern Shall Be In-Line With The Directlon r \ Of Travel To The Extent Pracflcol. 

0.9" Min. 

<b 1 o n 0.2" ± 0.02" 

Q \} d Truncated Dome ~-'1 lntegrol Dome 

--E) 0 

--E) 0 0 

0 0 0 

0 

0 

1 
The top width of the dome shall be a minimum of 50% 
and o maximum of 65% of the base diameter. 

TRl.INCA TED DOME 

Base-to-base spacing shall be 0.65" minimum between domes. 

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 (6/0 mm) From The Back Of Curb. 

CURB RAMP DETECTABLE WARNING DETAIL 

Sfdewolk Curb 
( Where Necessary J 

Uflllty Strip 

PLAN 

TYPICAL PLACEMENT OF DETECTABLE WARNING ON CURB RAMPS 

@ -
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Note: 

3 11 Min. 3 11 Min. 

Plain Steel Dowel Bar~ 2" Min. If Metal 

1=P I ii~·r> 
2" 11/n. I I ~ Plastic 

Plain Steel Dowel Bar~ f 

"l:::P~ -t.===J-=='"]](10 
Puncture And Push Down _____-/ I~ Crimped 
j" On Both Sides 

Bar Stop 7 
METAL OR PLASTIC CAPS FOR DOWEL BARS 

L 
2 

L 

Preformed Joint Fiiier r Punch Clean Holes ft/ 
Greater Than Bar Diameter J 
Plain Steel Dowel Bar (Coat And Wbrioate In 
Accordance Wi"th Section 350 Of The Std. Specs. ) 

{ 
Metal Or Plastic Cap 

Sheet Metal Bottom Strfp In Accordance With 
Section 931 Of The Standard Specifications 

Expansion joints to be placed on approaches to bridges, at street 
intersections and other locations iridioated ln detail plans. 

TRANSVERSE EXPANSION JOINT 

L 
2 

L 

L 
2 

L 

I 
Plain Steel Dowel Bar (Coat And 
Lubricate In Accordance With 
Section 350 Of The Std. Specs. ) 

BIJTT CONSTRUCT/ON JOINT TO BE USED 
AT DISCONTINUANCES OF WORK 

L 

Plain Steel Dowel Bar (Coat And 
Lubricate In Accordance With 

Plain Steel Dowel Bar (Coat And 
Wbrlcate In Accordance With 
Section 350 Of The Std. Specs. ) 

f /nit/a/ Cut I Jpfh i to f DJ 
Section 350 Of The Std. Specs. J 

Parting Strip ( ~ H Max. Thickness J 
(Depth~ to fDJ 

I 

Anticipated Break 

TRANSVERSE CONTRACT/ON JOINT, VIBRO CAST METHOD TRANSVERSE CONTRACT/ON JOINT, SAWED METHOD 

12" 12' 12" 12' 12 11 12" 

Plain Steel Dowel Bars 

Sheet Metal Bottom Strip For Expansion Joints Only 

12' 12 11 12 11 

--I?-- -

Bend Up Against End Of 7 
Pavement After Forms 
Are Removed 

DOWEL BAR LAYOUT 

DOWEIS 1 IEllBTH 18" J 

Pavement Thickness 
Diameter 

"D" 

6"-6l" ;" 
7"-Bj11 I" 

9 11 -IOj11 ,, II 
;?:If" "'-II 

TRANSVERSE JOINTS ARE TO BE SPACED AT A MAXIMUM OF 15'. DOWELS ARE REQUIRED AT ALL TRANSVERSE JOINTS UNLESS OTHERWISE NOTED IN PLANS. 

TRAN5VERSE JOINTS 

@ -
-

"' 
I 

t::llt\J! 

Top Of Pavement ·--,. 
Steel Tie Bar---,.,_ 

llAlllWll TIE BAR Sl'N:lllS 

Distance To Closest Free Edge 
Pavement 12' 24' 
Thickness 

#4 Bars #5 Bars #4 Bars # 5 Bars "D' 
Length 25" Length 30 11 Length 25 11 Length 30 11 

6' 24" 38" 24" 38" 

7' 24" 38" 22" 35" 
8" 24" 38" 19" 31" 

•• 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" 10' 16' 
Tie bars are deformed #4 or #5 reinforcing steel bars meeting the 
requirements of Section 931 of the Standard Specifications. 

When the dfstance to the closest free edge exceeds 24', provfde a standard 
load transfer tied joint with #4 bars at 24 11 or #5 bars at 38" spacing. 

L 

i--------~f _____ 
4
_-"I Approx. 3" 

i 

I I 

Approved Tie Bar Support~ t::lll.\Jl 

Note: Tie bar spacing shall not exceed 24" at these joints. 

UJNGITVOINAL 8IJTT CONSTRUCT/ON JOINT 

L 
2 

Top Of Pavement 

Steel Tie Bar 

Approved Tie Bar Support 

L 

Initial '11 Saw Cut Or Max. 
Formed Groove (Depth to DJ 

Anticipated Break 

Approx. 3 11 

Note: Slabs poured simultaneously. Tie bars may be inserted in the plastic concrete by means approved by the Engineer. 

lJJNGITIJOINAL LANE-TIE JOINT 

UJNGITUDINAL JOINTS 

Note: For Joint seal dimensions see Sheet 2. 
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Existing Joint Or Crock ____..... 

Cut Or Formed Joint 

Joint Sealant Mater/al To Be 
As Specified In The Plans 

~ Tape Bond Breaker 
(W+ ia) 

Note: Dimension w will be shown in the plans or 
establi"shed by the Englneer based on field 
condltions. Di"menslon d wUI be constructed 
so that the shape factor 1 has a maximum 
value of 2.0 and a minimum value of 1.0. 

FDR REHAB/UTATION PROJECTS 

TAPE BONO BREAKER 

T~ 
~ 

-~-

Saw Cut Or Parting Stn"p / 
i to fr D r D ·Cone. Pavt. Thick J --------
Not Required For Construction Joints. --

FOR NEW PROJECTS 

iu Preformed Elosfomeric 
Compressi"on Seal 

PREFORMED ELASTOIJERJC COMPRESSION SEAL 

Sealant Bead Thickness ~t --~ 
_J_ ,{_ _ r-- Jolnt Sealant Materla/ To Be 

Backer Rod Placement Depth --------- / ~ As Specified In The Plans 

Joi"nt Depth ------------- _ ~ Bocker Rod Bond Breaker 

Saw Cut Or Parting Strip / 
i to fr D ( D "Cone. Pavt. Thick. J _______.. 

Not Required For Construction Joi"nts 
Or Exfstfng Joints Or Crocks. - L__ 

FOR NEW AND REHABIUTATION PROJECTS 

BACKER ROD BONO BREAKER 

CONCRETE-CONCRETE JOINTS 

Concrete Pavement~ 

d " w " ~H Unless Specfffed Otherwise In The Plans 

f to r---fl w 

~Saw Cut Jofnt 

I _..........-- Asphalt Shoulder Pavement 

,,1 _-.---.- --:'.'~ -~~ -i 1 -. _ Joint Sealant Material To Be 
~ A• Speo;f;ed In The Plans 

..:::::::::::. Backer Rod Bond Breaker 

d • w • 4H Unless Specified Otherwise In The Plans 

Tape Bond Breaker 
(W+!HJ 

BACKER ROD BONO BREAKER TAPE BONO BREAKER 

JOINT 

FOR NEW AND REHABIUTATION PROJECTS; 
EITHER TAPE OR BACKER ROD BOND BREAKER REQIJIRED1 
SHOULDER MUST BE REPAIRED IF PROPER JOINT SHAPE 
CAN NOT BE ATTA/NED 

CONCRETE-ASPHALT SHOULDER JOINTS 

SEAL DIMENSIONS 
2006 FOOT Design Standards 

BACKER ROD BONO BREAKER 
(CONCRETE-CONCRETE JOINTS J 

JOINT DIMENSIONS (/NCHESJ 
SEALANT MINIMUM BACKER ROD 

JOINT BEAD ~ACKER ROD JOINT PLACEMENT 
WIDTH THICKNESS DIAUETER DEPTH DEPTH 

i i i I fr 
i I fr If L • 2 

fr i i If L 
2 

i 5 J ifr ' 7lf 4 " i 
, 

I 14 i • 
' L 1/, Ii 

n 
E 7lf 

I I hi 2 J • 4 

>I L I~ + 2+ 
, 

' • 
Unless otherwise Indicated on the plans the joint width 
fo[ new construction will be ~H for construction joints, 
i for all other joints. 

For rehabllltalon projects the joint width wlll be shown 
on the plans or established by the Engineer based on 
field conditions. 
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1....- lnsi"de Face Of Slip Form 
6" 8" 

Guide Bar Fastened To Form ~ ~ 
l1 r" 1-"-1 j_ r-'-1 "'1 ~-1 

~";' """"'"" Ti~·" rrl ' m~ni •91 
Plastic Insert 

h'"r-ea-d-ed-"[S~/e~e~ve~.J=~il::J I - ~,- ,,,_. ~~ u1 
NOTE: After the concrete has set to the extent that the 

Keyway will retain Its shape, the hex bolt and 
plastic Insert shall be removed. The remaining 
portion of the hook bolt assembly shall be installed 
immedlately prlor to placing of concrete ln the 
adjacent lone. 

Anchor bolts shall be Grade C in accordance with ASTU A 3UT. 

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 

Sealer~ 

STEEL HOOK BOLT ASSEMBLY 

Transverse Doweled \ 
Contraction Joints 

/ 1----- Untied Keyed Joint 

'<f - ~- - -/=" Tied Longitudinal 
); J ~ Joints 

==i=~"'-_J_j_LJ_/ 
II I II 

I I II I II I I 

~=='="'""/J__'r--ir--i~' ' ' 
V _ T _ ~ ~ Untied Keyed Joint 

Transverse Doweled _ I/ Tied Longltudlnol 
Controctfon Joints Joints 

- I- - -

- i---- - / Tied Longitudinal Joints 

-!. / Transverse Doweled 
Expansion Joint 

I-- -

I I I I 
- -- -

: : : : 
- -- -

I I I I - -- -

-- -

u \ 
'\ Transverse Doweled 

'---- Controctfon Joint 

Untied Keyed Joint 

- -- -

I-- t- - -

KEYED JOINT JOINT LAYOOT AT THRIJ INTERSECTION JOINT LAYOOT AT 'T' INTERSECTIONS 

NOTES 

I. Longitudinal Joints will not be required for single lone pavement 14' or less in width. 
For entrance ond exit romp Joint deto!ls, see Sheet 4 of 4. 

2. Arrangement of longitudinal joints ore to be os directed by the Engineer. 

3. All manholes. meter boxes and other projections lnto the pavement shall be boxed-ln wlth 
j" preformed expansion joint material. 

JOINT ARRANGEMENT 

I /2. 11 

Spacer Ba;s ~ 

-]F-~~\~~t-~~~fF--1 
~ 

B 

L 

4 

Join~!--

Spacer Bars~ !2." 12." 
\ 

-

Expansion Cop 

II 

TOP VIEW 

~Filler Support Wlre 

ft A A 

SECTION BB 

SECTION AA 

CONTRACT/ON ASSEMBLY EXPANSION ASSEMBLY 

Note: 
Proprietary contraction and expansion assemblies may be used. 
Products shall be introduced to the State Construction Office in 
occordance with section (CJ of the Product Evoluotion Procedure. 
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~f '1: 

Longitudinal Joint j Contraction Joint ( Typ. ) 

~f--+----+-=---+----+----+----+----+--~/+-_+-_+-_-+--j I-+-=-+-~ '1-+---+---+--j 1--+-=--+---+-- ~ --+---+---+--+ -+--~~~::~~~-+_/----+-------+---+-=--+---+---+---+---+~' --~ 
:!: ~ ~;, ~ ;, ~ r.; 1 

f--+---+-1~--+-_-_-_-+_-_-_-+_-+ ~=t:~+==1==t=,:::;:-11-11 
~ ~ PCC Gore Pov • -J--

50:1 Toper 
/Longitudinal Joint I I (I Contraction Joint ( Typ. J 

,-i----r----i-----r'Ot-----t----i-r---i---, -~t==t=±±I=L=t=L~ 
~ 2.-THRU LANES WITH SINGLE LANE ENTRANCE RAMP :f _J_ _ _l__: _ _i___,,A_ux_J'._1ia-ry_L_o?J__'_~--j 

../ ·1---.. 

[Contraction Joint ( Typ.) :f ---t----j--t----j---j-:::---t--r-+-----t-~1,_~~~~-::-~~~~../---+----------t----t----t-~lll_t---j----j--
+ v - -

Transition From 14' to 12' ~"-/1--.. ~""]'o~r=• ~P°'~' ~i=~t==[=t=t=t=r=I=J I 
w;d, aver 3 s1obs -==-~ :c,:tij1\~=J-~L--L-L-_L--'---+---+--~-~--~ 

= 
= 
= 

Longitudinal Joint 

Rom pavt. ENTRANCE RAMP WITH ADDED LANE 

[Contraction Joint r Typ. J 

= 
_/ . 1---.. = - t-.'2 ·' 

-~ = " = "' h h I 

~T 
I 

-
~ 

l 

--
l\! 
-r 

l\! 
-e 

'1: 
-~ 

Longitudinal Joint \ 

= 
= 

PCC Gore Pavt. 

I\ 

• 
25:1 Toper Transition From 12' to 14' 

Wide Ol/er 3 Slabs 

ENTRANCE TAPER WITH AUXIUARY LANE 
;; Longitudinal Joint 

l-+---+---+--+--+--+--+----4 

T Rate Varies 

Transition From 14' to 12' Wi"de Over 3 Slabs / 

Auxilio;y Lane 

{I Contraction Joint ( Typ. J 

~1---- ~ 

~ 1 
EXIT TAPER WITH AUXIUARY LANE 

j Contraction Joint ( Typ. ) 

_ _n Mainline Povt J c.. 
u • 1 111-~ Povt. n 

Note: On slngle lane ramps, /ongltudlnal Joint to be 
constructed along centerllne of ramp. 

2.-THRU LANES WITH SINGLE LANE EXIT RAMP ' 0 

r Contraction Joint r Typ. J Longitudinal Joint\ 

---,--,--,----,----,-----,--,-----,---,--,---r..---,-,-----,--,-----,---,--,----,----,-----t r-,----,---,-----,-1--,-----,---,--,----.,----t r---,--,-----,---,--,----,-----,-,-----,--,-----,---

= \ --+--1--+---+---+---+---+----+---+--+--+---+---+----+---+----+---+--+---+---+---+ r-+---+---+----+---+-+----+---+--+--+--+ I--+---+---+--+--+--+---+---+---+---+---+--

= 1-+--1--+---+--+ r-+---+---+---+--"-+---+---+--+--+--+ --+-+---+----+---+--+--+---+---+---+---+----+--

,~~;:.~~~~~~~~~~~~~~~::::::~t=::::::~==~==~==~~~::~~~~~~~~~If'-_~~[;;P~CC~~:re~Piw:1~.-=-~~=;_:_:t~~Jt~~~jc~~~E:~~f_~·~\;J:j:t=:::±===:=i:=:::::::b:===h:===:b:;;:;~=::c=:k:=::::±=:::::±::::::d~~l_l_~~ 
- '. Transition From 12' to 14' ? 

c::::::::> Wide Over 3 Slabs ·~ I 

f--L--l____J--=.l_= __J___J_J_/_ 1 
- n l.laln/ine Povt / 

u • Rarnn Pavt. " 
' 

3-THRU LANES WITH AUXIUARY LANE AND 2.-LANE EXIT RAMP 

JOINT LAYOUT AT ENTRANCE AND EXIT RAMP TERMINALS 
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--+=-~--+=~1 _ _::_·_· _1 

Sheet Metal Strip 

WITH RIGID SHOULDER PAVEMENT 

I' Roadway 

1--~~~~~~~t,~~~~~~1--~~~~~t,~~~ 

5' Subs/ob 

I' Expansi"on Joint6 

Construction Joint 
Shoulder Pavement (Doweled J 

•Expansion Joints Sholl Be Constructed Poro/le/ To The Ex!sffng 
TranSl/erse Pavement Joints On Rehabilitation Projects, And Poro/le/ 
To The Standard Transverse Pavement Joints Shown In The Plans 
For New Construction. 

PLAN 

Skew Vories 
(See Approach 
Slob Details J 

Construction Joint 
(Doweled J 

I Approach Slob 

For Joint Payment See General Note No. 3. 

I' Expansion Joint 

Compressi"on Seal 

Barsc-,. I • 
.----------. -----.--'-~ --.----------.- ----.i---.0')---. 
f-- Bors D 

*class I Concrete 

(Center About Expansion Joint J 

Subs lab 

Bridge 

To Bridge 

Compressi"on Seal ·1" RBNFORCING STEEL *Flnlsh surface smooth. Cure 
t-----.---~~~~~~,-------'"T 

Concrete Pavt. 

Subs/ob 

WITH GRASSED SHOULDER OR FLEXIBLE SHOULDER PAVEMENT 

Note: lmmedlately prlor to placing the seal, the 
joint shall be thoroughly cleaned of all 
foreign material. lmmedi"ate/y ofter the seal 
is placed, sheet metal stn"p shall be bent up 
against the pavement edge. 

The sheet metal stri"p shall be a minimum 16 gage 
steel, 12" wlde and shall be golvonlzed In 
accordance wlfh ASTM A-526, Coating 
Designation G90. 

Mork 
c 
D 

Size Spac. 
5 6' 
5 6' 

No. Req. 
Vories 

ID 

Lgth. 
4'-6" 

W Minus 6" 

SECTION AA 

EXPANSION JOINT 

with heavy coating of wax base 
white pigmented curing compound. 
Apply second application immediately 
prior to placing pavement. 

Concrete Pavement 

Seal D_Jmensi"on 
Plus 2" 

3' 

~~~ !"' 

8 8 
.., 

3' 

3' 

OPTIONAL SEALS 

T 

Tool To f" Radius 
Or Grind f" Chamfer 

Concrete Pavement 

Polychloroprene Compression 
Seal Installed As Per Manufacturer's 
Specifications. 

DETAIL SHOW/NS SHEET llETAL STRIP 
Note: All contacting surfaces between the compression 

seal and concrete shall be thoroughly coated with 
a lubricont-adhesi"ve. 

JOINT DIMENSIONS 

aJllPRESSION SEAL DETAIL 

2006 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 subslabs to be constructed/reconstructed, 
and the /oootion of expansion joints. 

2. Pay quantity of expansion joint to be calculated across 
pavement at right angles to the centerline of the 
roadway pavement. Shoulder pavement joint included. 

GENERAL NOTES 
I. The centerl!ne of roadway and the centerl!ne of bridge do 

not necessarily coincide. Prior to the placement of the 
expansion joint, the centerline of the roadway pavement 
shall be determlned. 

2. For information on other types of concrete pavement 
joints see Index No. 305. 

3. Pay quantity for expansion ]olnt is the length of Joint to be 
constructed across the roadway and shoulder pavements, 
measured of right angles to the centerllne of the roadway. 

Payment for expansion joint shall be full compensation for 
joint construction. Including reinforced concrete subs/ob. 
sheet metal strip and compression seal, but, not including 
roadway pavement reconstruction associated with joint 
replacement or reconstruction. 

Expansion joint to be paid for under the contract unit 
price for Bri"dge Approach Exponsi"on Joint, LF. 

Last 
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Ditch Width ( w) + 4' 

& Friction Course 

0 
12' Varies 12' 

Dltch Width ( w J 

FLEX/BlE PAVEJIEllT NOTES 

PAVEMENT REIKNAL AND REPLACEJ/ENT 

Pavement shall be mechanically sawed. 

Stage #2 Backfill * 
See Notes Below 

Stage #I Backfl/I * 
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 same type and composition as the materials removed 
or of equal or greater structural adequacy f See Index No. 514 J. 

BACKFILL 

COl/PACTEO AND STABILIZED FILL OPTION 

Backfilf material shall be placed in accordance with Section 125 of the Standard Specifications. 

In Stage #/, construct compacted fl/I beneath the haunches of the pipe, using mechanloal tamps 
sultable for this purpose. This compaction appfles to the mater/al placed beneath the haunches 
of the pipe and above any bedding. 

In Stage #2, construct compacted fill along the sides of the pipe and up to the bottom of the bose, 
with the upper 12" receiving Type B Stabilization. In lieu of Type B Stabilization, the Contractor 
may construct using Optional Base Group 3. 

* FLOWABLE FILL OPTION 

If compaction can not be achieved through normal mechanical methods then flowable fill may be used. 

Flowable ff/I Is to be placed In accordance with Section 121 of the Specifications, as approved by the Engineer. 

Do not allow the utility being lnstalled to float. If a method is provlded to prevent flotation from ocaJrrlng, 
Stages #J and #2. can be combined, lf approved by the Engineer. 

In Stage #I, place f/owab/e filf midway up on both sides of the utility. Allow to harden before 
placing Stage #2. 

In Stage #2, place flowable flll to the bottom of the existing base course. 

FLEXIBLE PAVEMENT CUT 

IO'Uin. 10' Min. Monolithic Slab IO'Uin. 

Refer To Index No. 305 
For Butt Const. Joint 

See Location 
Criteria In Utility 
Accommodation Manual 

...._ - #9 Stone Or Equivalent When Flowable Fill Option Is Used 

Stage #2 Backfill * 

0 
Varies 

R/SID PAVEJIEllT NOTES 

PAVEi/ENT REJKNAL AND REPLACEMENT 

See Notes Below 

Stage #I Backfl/I * 
See Notes Below 

High early strength cement concrete ( 3000 psi J meeting the requirements of Standard 
Speclflcatlon 346 shall be used for rigid pavement replacement. 

Pavement shall be mechanically sawed and restored to conform with exlstlng pavement Joints 
within 12 hours. (See Index No. 305 J 

GRANIJLAll BACKFILL 

Any edgedrain system that is removed shall be replaced with the same type materials. 
Any edgedrain system that is damaged shall be repaired with methods approved by the 
Engineer. 

Fl/I mater/al shall be placed In accordance wlth the Standard Speclflcatlons. Fiii material 
shall be special select sol/ In accordance with Index No. 505. 

In Stage #I, construct compacted fill beneath the haunches of the plpe, uslng mechanlca/ 
tamps suitable for thls purpose. This compaction applies to the materlal placed beneath 
the haunches of the pipe and above any bedding. 

In Stage #2, construct fill along the sides of the pipe and up to the bottom of replacement 
pavement. 

* FLOWABLE FILL OPTION 

If mechanical compaction can not be achieved through normal mechanlcal methods then f/owable fl/I may be used. 

Flowable fl/I ls to be placed In accordance with Section 121 of the Specifications, as approved by the Engineer. 

Do not allow the utility being installed to float. If a method ls provided to prevent flotation from occurring, 
Stages #I and #2 can be combined, if approved by the Engineer. 

In Stage #I, place f/owable fill midway up on both sides of the utility. Allow to harden before 
placing Stage #2. 

In Stage #2, place flowable fl/I to the bottom of the stone layer. 

RIGID PAVEMENT CUT 

9ENERAL NOTES 
I. The defafls provided In this standard Index apply to cases In which Jack and 

bore or directional boring methods are not required by the Engineer. 

2. Flowable fill shall not be placed directly over loose, or high plastic, or muck 
material (see Index 505) which will cause settlement due to fill weight. Where 
highly compressible material exists, the amount, shape and depth of flowabfe 
ff/I must be engineered to prevent pavement settlement. 

3. These details do not apply to utilUy cuts longitudinal to the centerline 
of the roadway which may require the additional use of geotextiles, special 
bedding and backfill, or other special requirements. 

4. Method of construction must be approved by the Engineer. 

5. Some pipe may require special granular backflll up to 6" above top of pipe. 
Geotextlles may be required to encapsulate the speclal granular material. 

6. Where asphalt concrete overlays exist over full slab concrete pavement, the 
replacement pavement shall have an overlay constructed over the replacement 
slab. The overlay shall match the existing asphalt pavement thickness. The 
replacement friction course shall match the existing friction course, except 
structural course may be used In lleu of dense graded friction 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 utility trench cut construction shall be restored in kind. 

8. The use of flowable fl/I to reduce the time traffic Is taken off a facfllty Is 
acceptable but must have prior approval by the Engineer. Flowable fl/I 
use Is allowed only when properly engineered for pavement crosslngs, 
whether straight or diagonal, and shall not be installed for slgnificant 
depths or lengths. The maximum length shall be fifty ( 50) feet and a 
maximum depth of six (6 J feet unless supported by an engineering 
document prepared by a registered professional engineer that specializes 
in soils engineering. The engineering document shaff address the 
evaluation of local groundwater flow Interruption and settlement potential. 

9. Excavatob/e f/owab/e fill is to be used when the flowab/e fill option is selected. 

10. When approved by the Engineer, ln lieu of the pavement and base, 
non-excavatable flowable fill may be used for manhole stabilization and ring 
and cover adjustments. Excavatable flowable fiff shaff not be used within the 
flmlts of the pavement and base. 

TRENCH CUTS AND RESTORATIONS ACROSS ROADWAYS 
2006 FOOT Design Standards 
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Grout When Box Precast 

I' Min. Clearance Between Obstructlon 
And Flow Line Of OUtlet Pipe 

A 

Carrier 

A __J 

SECTION l.DNGITUDINAL TO CARRIER PIPE 

No Joints Allowed Within Structure 

<Non-Pressure Or Non-Fluid Carrier /nstallotlons J 

UTIUTY CONFUCT CONDITION I 

Carrier Casing: The Casi"ng Shall Be Rated To The 
Greatest Pressure Of Ei"ther The Carrier, That's 
Called For By Design Or That's Requi"red By 
Constructlon. The Caslng May Be Steel, Cast 
Iron, Ductile Iron Or Plastic. The Casing Can Be 
Seamless Or Sealed Half Sleeves. 

Annular Space Plug/Seal Option: 
Flowable Fill Or Neoprene Flexible Seal 
See Note No. 3 

r 
8 

I' Min. Clearance Between Obstruction 
And Flow Line Of outlet Plpe 

A __J 

For Structure Type See Plans 

Grout 

Carr!er 

-, 
8 

Carrier Spacer Or Cradle 
(Cradle Option Shown J 

SECTION l.DNGITUDINAL TO CARRIER PIPE 

<Pressure Or Fluid Carrier lnstollotlons J 

UTIUTY CONFUCT CONDITION II 

-------++--~ 

Carrier 

-------++--~ 

SECTION 88 

NOTES FOR UTIUTY CONFUCT PIPE 

I. These details ore for construction field expediency to resolve utility confUcts that cannot be 
remedi"ed by relocation. For C<Jnflicts determi"ned during desi"gn, use the construcflon shop 
drawings for structure details. 

2. Concrete used in confllct structures shall be as specified in ASTM C478. 4000 psi may be used 
In lfeu of Class I concrete. 

3. Maximum opening for plpe shall be the pipe OD plus 6". Mortar used to seal the pipe lnto the 
opening wfll be of such mix that shrinkage will not cause leakage Into or out of the structure. 

4. If the confllc:t structure Is round or there ore mulflple Inlet or outlet pipes, 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 line 
must poss though a storm drain structure, it must be shown on the design or construction plans and 
submitted to the Florida Department of Environmental Protection r FDEP J Administrator For Drinking 
Water in Tallahassee for review and comment. This index provides accepted methods for addressing 
conflicts when and where they cannot be reasonably avoided. To be submitted along with the plans 
shall be a justification describing inordinate cost and the impracticality of avoidance. If identified, 
properly justified, and accomplished in accordance with this index, approval is granted. Upon request, 
the Utility Agency Owner ( UAO J must provide support data on the cost of relocation or adjustment to 
the FOOT for submittal to the FDEP. Failure to comply may result in work stoppage by FDEP. 

DESIGNERS NOTE 

Allow 2. feet mfnfmum clearance on one side of 
utility for moi"ntenance purposes and no less than 
I foot clearance on the other si"de 

Carrfer Casfng Or The Carrier If No Casfng Is Used 

__ I __ _ 

11Sumped 11 Confllct Manholes Shall Not Be Used Unless The System 
Is Hydrauli"cal/y Designed To Account For The Headloss Generated 
If The Sump Is Completely Blocked 

SECTION AA 

UTIUTY aJNFUCT PIPES THRIJ STORM SEWER STRUCTURES 

@ -
-
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*~""'"'! ' <=:J Manhole-

Manhole --------
~ 

~ 'a - ---

,., <=:J --~ 

*__/,..,I L_v > 
Manhole - l'o 

~~~~~~~~~~~~~~~~~~~~~~~/~~~~~~ F~~~~~~~~~~~,~~~~~~~ F=========================== 
Median Edge Of Pavement On Curbed ________/ - . . ~ 
or Uncurbed Div"ded Fac"/"ty Curb And Gutter On Two-Lane Two-Way Facility 1 1 1 / Or One-Way Facility Or Type F Curb On Divided Facility 

* Longitudinal Cut Lines For Both Curbed And Uncurbed Facilities 
Uust Coincide With A Regular Seam Or Mid-Lone Point In Order 
To Be Outside The Wheel Path 

PLAN VIEW 

FOR TWO OR MORE LANES ( TWO LANES SHOWN J 

Transverse Cut Line ~ 

~ Longitudinal Cut Line 
I (Outside Wheel Path Where Practical J 

vvarles 
_j__ f 4' Min. J 

4' Uin. MH Or 4' Min. 
Ring & Cover 

Excavation 

Varies 
f4'Mln.J 

V Transverse Cut Line 

Longitudinal Cut Line ~ 

PARTIAL CUTS FOR RING AND COVER ADJUSTMENTS 

NOTES 

I. No irregular seams are permitted. All seams must be clean sawed. 

2.. Pavement cut seams for underground utility structures in rigid pavement are 
the same longitudinally, Wt the transverse seams shall extend to the nearest 
existing joint. 

3. See Sheet I for replacement pavement. 

NON-TRENCH PAVEMENT aJTS FOR UNDERJRaJND UTIUTY STRUCTURES IN PAVEMENT 
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/ Existlng Longi"tudinal Joint 

Existing Transverse Joint~ 
~ Transverse Crack~~ 

5·-0· (l/(n.! • I 6'-0" ( Mi"n. J 

FIGURE I0.2. - REPAIR METHOD: NONE OR CLEAN ANO SEAL 

Existing Transverse Joint~~ 
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FIGURE IO.~ - FULL SLAB FULL DEPTH REPLACEMENT 

Sow Cut Existing Tie Bors 

Bond Breaker 
(Along Longitudinol Joints J 

New Dowel Bors (Equally Spaced 
Between Existing Dowel Bar Locotlons J 

6'-0" (Min. J Remainder 
6'-0" (Min. J 

FIGURE I0.4 - PARTIAL SLAB FULL DEPTH REPLACEMENT 
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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 wiht epoxy. 

2006 FOOT Design Standards Last 
Revision 

07/01/05 

Sheet No. 

1 of2 

CONCRETE SLAB REPLACEMENT Index No. 

308 



DISTllESS PATTEIW 

Longitudinal 

Transverse 

Corner Breaks 

Intersecting Random Crocks 
f Shattered Slab J 

JOINT DEFICIENCIES 

Spoil 
Non-Wheel Path 

Spall 
Wheel Poth 

SIHIFACE DETERll1llA TIDN 

Pop outs 
Non-Wheel-Path 

Pop Outs 
Wheel-Path 

Faulting 

Lane To Shoulder Drop Off 

Water Bleeding Or Pumping 

Blow Ups 

SLAB REPAIR AND REPLACEMENT CRITERIA 

<j", no foultlng, spa/ling< -J." wi"de - .g11 < width< i". spa/ling < 3" wide 

width> i", spolli"ng >3 11 faulting> i" 
<'/i". no faulting, spal/lng < -J." wide - 'i" < width< i", spa/ling < 3 11 wide 

width> j", spalllng > 3" faulting> l" 

A corner of the slob Ts separated by a crock that Intersects the adjacent long!fudlnal 
and transverse joint, describing on approximate 45a angle with the direction of traffic. 

Cracking patterns that divide the slab Into three or more segments. 

spa/I width<!/",<-! slob depth,< 12" in length - rJ"< spa/I width< 3",< :i slab depth,< 12" in length 

Sewn spa/I width > 3 11 or length> 12." 

spa/I width <lj",<than:i slab depth,< 12" In length - rJ."< spa/I width <3",< :i slab depth,< 12" in length 

spa/I width> 3 11 or length> 12." 

Small pieces of surface pavement broken loose, normally ranging from I to 4 in. diameter 
and -J. to 2 In. In depth 

Not deemed to be a traffic hazard 

Sewn Flying debris deemed a traffic hazard 

Small pieces of susrface pavement broken loose, normally >3" diameter and 2." ln depth 

-
-

Deemed to be a traffic hazard 

Flying debris deemed a traffic hazard 

Elevation differences across joints or cracks 

Faulting < 4 /32" 

4 < Faultlng < 16 /32" 

Foultlng > 16 /32" 

O <drop off< I" 

111 <drop off< 3" 

drop off >3 " 

Seeping or ejection of water through joints or cracks 

Upward movement at transverse Joints or crocks often acoompanled by 
shattering of the concrete. 

RE1'Nll METHOD 

None 

Clean and Seal 

Replace 

None 

Clean and Seal 

Replace 

Full Depth 

Full Depth 

None 

None 

Full Depth 

None 

Full Depth 

Full Depth 

Keep under observation 

Full Depth 

Full Depth 

Full Depth 

None 

Grind 

Grlnd 

None 

Build Up 

Build Up 

Install appropriate drainage, edge drain, permeable 
subbase, reseal Joints, etc. 

Full Depth 

REFE1IE1ICE 

Figure 10.2 

Figure 10.2 

Figure 10.3 

Figure 10.2. 

Figure 10.3, 10.4 and 10.5 

F lgure 10.4 and 10.5 

Figure 10.3 and I0.4 

F lgure 10.4 and /0.5 

Figure 10.4 and 10.5 

F lgure 10.4 and /0.5 

F lgure 10.4 and 10.5 

Figure 10.4 and 10.5 

F lgure 10.4 and /0.5 

Figure 10.4 

Flgure 10.4 

Figure 10.4 

N/A 

N/A 

Figure 10.3 and 10.4 
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Rfgfd Structure, 5u Min. For Turnouts 

JOINT LEGEND 

OPEN JOINTS 

EXAGGERATED SCALE 
LONGITUDINAL SECTION 

SIDEWALK JOINTS 

A- .J.
0 

Expansion Joints (Preformed Joint Fiiier J 
B- #"Dummy Joints, Tooled 
C- t• Formed Open Joints 
D- iH Saw Cut Joints, 1!• Deep ( 96 Hour J Mox. 5' Centers 

E- i/ Saw Cut Joints, rl_" Deep ( 12. Hour J Uax. 30' Centers 
F - .JN Expansion Joint When Run Of Sidewalk Exceeds 120'. 

Intermediate locations when called for in the plans or at locations 
as directed by the Engineer. 

G- Cold Joint With Bond Breaker, Tooled 

Return Curb 

NOTES FOR CONCRETE SIDEWALK ON CURBED ROADWAYS 

I. Si"dewalks shall be constructed i"n accordance wi"th Section 522 of the FOOT Standard Speci"fi"cations 
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 /". 

3. For pub/le sidewalk curb ramps see Index No. 304. 

4. For turnouts see Index No. 515. 

5. Construct sidewalks with I' thick Edge Beam through the llmlts of any surface mounted Aluminum 
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 ( _ Thlck J, S. Y. 

Clear Wldfh 
( 5' Std., 3' Min. J 

c:::::::O:;.D:;2:=M:;•x::·~~ 3 
45•-j 

9" 
Sidewalk 

5'-9" Std., 3'-9" Min. J 

Aluminum Pedestrian/Bi"cyc/e Picket 
Railing Or Aluminum Pipe Guiderai/ 
See Structures Index Nos. 860 & 870 

Utility Strip 

I Varies I 

0.02 

Sidewalk 
Varies r 5' Std. J 

0.02 Max. 

(Cost Of Edge Beam To Be Included In Price Of Sidewalk J 

SIDEWALK WITH EDGE BEAM FOR 
SURFACE llWNTED RAIUNGS 

c:::'.J I 

4"* 

SECTION AA Omit Joints On Curb Ramps 

A (Signal Pole Or Controller Base, Ex. J 

A ( Utl/lty Pole, Ex. J 

4"* 

Turnout 

A 

A___./ Curb or Curb And Gutter 

SIDEWALK WITH UTIUTY STRIP 

SECTION BB Omit Joints On Curb Ramps,--_,, 

A r Signal Pole Or Controller Base, Ex. 

A (Utility Pole, Ex. J 

Curb Or Curb And Gutter _J 
'--A 

8 

SIDEWALK WITH<J.JT UTIUTY STRIP 

* 4', May Be Reduced To 3' In Restrlcted 
Conditions When Approved By The Engineer 

CONCRETE SIDEWALK FOR CURBED ROADWAYS 

@ -
-

2006 FOOT Design Standards 

CONCRETE SIDEWALK 

Turnout Or Side Street 
(Full Return Shown J 

Turnout Or Side Street 
r Full Return Shown J 

Last 
Revision Sheet No. 

07/01/05 1 of2 
Index No. 

310 



30'Max. 

D D D D D E D 
5' 5' 5' 5' 5' 5' 5' 

Flexfble Pavt.) 

-~1 ~ ... !~' ~---,r-l, f 
-~ 

** 11£ 11 Joinff s J Required When 
Length Exceeds 30' 

Graded Turnout 

30'Uax. 30'Uax. 

I 

/20' Max. ~ i/20' Maxi** 
, 30'Uax. 30'~ l~ ls 

I ~ 
ADDDDDED DF DDAD DED DA 

R;gld Pav!. ;':;-11 5' 15' 15' 15' 15' I 5, I 5 , I i+4i 15' 15' l~i 15' I 5 , I i~I . ... 

B C B C 

SAWED JOINTS 

S' 15' 1 s· 1 s· I Flexible Pavt.) I Jl 

~p ' I~ ~l=rGraded Turnout 1 
ABCBCBCBCBABCBC A 

Rigid Pav!. ;~II S' I 5 , I S' I S' I JJ I S' I S' I S' I 5 , I S' II S' I S' I 5 , I S' I J ~~;' 

"-j ~!('1' i~· i . i . ,,~ i . c~ 

OPEN JOINTS 

EXAGGERATED SCALE 

WNGITUDINAL SECTIONS 

SIDEWALK JOINTS 

JOINT /.£GENO 
A- l• Exponsfon Joints (Preformed Jofnt Fiiier J 
B- t• Dummy Joints, Tooled 
C- l" Formed Open Joints 
D- ia Saw Cut Joints, J.js Deep ( 96 Hour) Max. 5' Centers 
E- i" Saw Cut Joints, 1l" Deep r 12 Hour J Max. 30' Centers 
F- l" Expansion Jofnt When Run Of Sidewalk Exceeds 120'. 

lntermedlate locations when called for in the plans or at locatlons 
as directed by the Englneer. 

Aluminum Pedestrlan/Bicycle Plcket 

Clear Width 
Railing Or Aluminum Pipe Guiderail 
See Structures Index Nos. 860 & 810 

( 5' Std., 3' Min. J 

C::::::::o::.0::2:=11::ax::. :;;;:Ti ~ 
45•-j 

9' 
Sidewalk 

5'-9" Std., 3'-9" Min. J 

r Cost Of Edge Beam To Be Included In Price Of Sidewalk J 

SIDEWALK WITH EDGE BEAii FOR 
SURFACE IKJJNTED RAIUNGS 

NOTES FOR CDNCRETE S/DEWAUCS ON UNCIJRBED ROADWAYS 

I. Sldewalks shall be constructed ln (JCC()rdance wlth Section 522 of the FDOT Standard Speclfi"cations. 

2. Sidewalks adjoining dn"veways 2:4' and wider, right in-right out composite dn"veways and side roads 
and streets shall have a detectable warning surface that extends the full width of the sidewalk and 
In the direction of travel 24" r 610 mm J from the edge of driveways and edge of side roads and 
streets. Detectable warnlng surfaces shall conform to the requirements described fn 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' thick Edge Beam through the llmffs of any surface mounted Aluminum 
Pedestrian/Bicycle Picket Raf/Ing or Pipe Gu!deral/ shown In the plans • 

5. Sidewalk shall be paid for under the contract unit price for Sidewalk Concrete ( _ Thick J, SY • 

/ 
/ Driveway 

\ 
~ 

Border 
Sfdewalk 

Varies r 5' Std. J 

0.02 Max. 

-- -- -- _____/ SECTION CC 

2' Detectable Warning Surface ~ 

-- -- -- _____/ 

/ 
/ 

Edge Of Traveled Way 

Driveway 

CONTINUOUS S/DEWALX 

~ 2' Detectable Warning Surface 

\ 
~ 

Border 

'-._____ -- --

Edge Of Traveled Way 

DISCONTINUOUS S/DEWALX 

PLAN 

Cl 2' Detectable Warning Surface ~ 

~Sidewalk~ 

c-1 
I 

__ / 
Side Rood Or Street 

CONCRETE SIDEWALK FOR UNCURBED ROADWAYS 
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GENERAL NOTES 
I. The illustrations for guardrail applications are standard configurations; adJustments 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! equals 12' -6". Guardrail shall be constructed with rail elements 12' -6" in length except where 
251-0 11 elements are called for by this and other standards f indexes J or specifically called for in the plans. 

Post spacings shall be 6 1-3 11 except that reduced spacings shall be used for (aJ transitions to anchorages at rigid structures 
such as bridges f See Detail J and Index No. 402 J and transitions to redirective crash cushions. f b J the conditions in 
Note No. 7 below, ( c) special post applications, ( d) 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 11-9 11 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 11 above and 111 below the standard mounting heights is 
permissible over necessary surface irregufartties f e.g., across shoulder gutters, inlets and roadway surface break lines). 

5. All guardrail panels, end sections and special end shoes shall be lapped in the directton of adjacent traffic. 

6. Flared end anchorage assemblies providing 4 1 offset are the standard end treatments for single face free standtng 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 
11ffared 11 and does not identify the spectfic 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 ( QPL ), subject to the conditions identified 
tn the approved Index drawings, or QPL drawtngs tf appltcable. 

If the plans call for end anchorage assembly "parallel" and does not identify the specific system! s ! to be used, the contractor 
has the option to construct any FOOT 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 calf 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. 

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 J criteria, is accepted by FHWA for use as a guardrail end anchorage system, and 
ts compatible with FOOT guardrail systems. System approvals will be contingent on FDOT's evaluation of crash test performance 
results for consistency with FOOT guardrail applicatton 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 conftgurations may be applicable; see General Note No. II and the minimum offset table on Sheet fT. 
For guardrail with post spacing fess 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 secttons where fill slopes are steeper than 1:3 within the clear zone and ft/I heights are 
greater. Curbed sections where ft/I slopes are steeper than 1:3 and fill heights are 6' or greater withtn 221 of the traveled 
way should be evaluated for installation of guardrail. Additional guidance for evaluating the need for guardrail can be found 
tn the Plans Preparation Manual. 

9. The guardratl to bridge connecttons contained tn this Index are for bridges with Test Level 4 traffic railtng barrters. 
For guardrail to concrete barrier waif connections see Index No. 410. For existing bridges receiving retrofit traffic 
railtng barrters 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. Thrte-beam guardratl panels shall be used in guardrail transittons to bridge traffic railtng barrters, to concrete and certatn 
water filled safety shaped barriers, certai"n crash cushlons and as a contlnuous barrler when called for ln 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! Test Level J semi-rigid system! may be considered where one or mare of the conditions listed 
below or similar conditions are antictpated or exist: 

a. W-beam deflection is marginal, 
b. W-beam with rubrail considered functionally deficient, continued ... 

continued ... 
! c ! Vehicle overriding W-beam is probable, 
f d) Drainage will be impeded or blocked by the use of concrete barrier wall f subject to deflection space requirements J, 
( e) High frequency of repairs to W-beam, 
ff J Spandrel beam wtth low deflection needed around unrelocatable structure, 
f g) Accommodati"ng passenger vehlcles heavler or larger than the standard passenger car (e.g., passenger vans 

and small buses!. 

The modified thrie-beam guardrail is a Test Level 4 semi-rigid system and may be used where a Test Level 4 guardrail 
ts 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: 

! a! Wide medians where approach end anchor is located outside of opposing roadway clear zone, 
f b) Medians of uniform width that are occupied by other transportation and joint use facilities, 
f c) Medians of uniform or variable widths with independent vertical alignments not suited to normal median guardrail 

installations, 
( d) Medians of bifurcated roadways. 

13. Straight rail sections may be used to construct radii of 1251 or greater. For rad it fess than 125' the rail must be fabricated 
! 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 back-up plates shall conform to the current requirements of 
AASHTO Ml80, Class A, Type II (zinc) coating. All other metallic components, hardware and accessories shall be in 
conformance with the approprtate current AASHTO requtrements. 

Recycled beams: Used Class A guardrail beams that have been refurbished to condition new ! AASHTO Ml80 ! may be 
used for both construction of new guardrail and maintenance of existing guardrail. Refurbishing shall tnclude stripping 
of the existing galvanizing, restoration of the base metal in section and straightness free of warp and deformation, 
and, regalvantzing to AASHTO Type II spectftcations. Refurbtshed beams that retatn 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. 

fT. Where necessary to enlarge or add holes to galvanized guardrail, the work wt/I be done by drtlling or reamtng. Damaged 
galvanlzed guardratl wlll be metafi"zed tn accordance wlth Secti"ons 562 and 971 of the Standard Speclflcatlons. No burnlng 
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 wtthin a run of guardrat/ wtth 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 ttme of repatr. 

20. Substitutions between thrie-beam guardrail and concrete barrier wall are not eligible for VECP consideration. 

21. On roadways desi"gnated for reverse lanlng, all downstream ends of guardratl that are not shlelded or that are not 
designed as approach end terminals shall be marked with post-mounted Type J Object Markers. Trailing bridge ends 
and trailing shoulder concrete barrier wall ends shall be marked wtth Type 3 Object Markers except where there is 
trailing end guardrail. Object markers to be installed facing reverse laning traffic. The cost of the object marker shall 
be included in the cost of the guardratl. 
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Clear Zone Limit Or Horizontal 
Clearance Limit In Accordance 

With The Criteria In Volume I ---'-------.c---'7':,f.._o:::--------,-~~~~\-.:_--~----------1 Beginning Of Length Of Need 
Chapters 2, 4 And 25 Of The 
"Plans Preparation Manual" and X (Length Of Advancement} Ff. 
Index No. 700. 

Hazard Free, Traversable Slopes 
Back Of Hazard 

Hazard Inside 
Clear Zone Or 
Horizontal Clearance 

Design 
Speed 

mph 
s45 
<:50 

End Anchorage Assembly ( F fare Shown J 

Edge Of Traffic Lone Point Of Departure 

X (Length Of Advancement J Ff. 
l;iil 

. 16 !D-dJ 

. 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 
fess 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 designs; upstream returns; and, other upstream deflected, tangent and curvilinear conditions. 

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 J. 

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 line. 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. 

LENGTH OF ADVANCEMENT - FIGURE I 

Approach End Anchorage 
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Clear Zone Limit Or 
Horizontal Clearance Limit 

r- ____ c--__ X_l_L_e_n~gf_h_O_f_A_dv_a_nc_e_m_e_n_t ! __ __, 

Varies End Treatment Beginning Of Length Of Need 
f For Approach End Anchorage Assemblies J 

Hazard Free, Traversable Slopes 

Type II. End Anchorage Assembly ~""1oh De I 

~"'~-k.ln~ I "-I 
Approach End Anchorage Assembly 
r Type Varles J 

f Standard For Trailing Applications J-:--R~ ~ 

Type 3 Object Marker~ 
When Required r See 
General Note No. 21) 

Trolling Departure Line---/ 

Required Extension 

Face Of Guordrall ---

Edge Of Traffic Lone 

Length Of Need 

Length Of Guardrall System (Limit Of Pay For Guardrail J 

I LEFT SIDE OPPOSITE HAND J 

ONE-WAY TRAFFIC 

Beginning Of Length Of Need f LA J ( 

f RAJ Clear Zone Limit Or 
Horizontal Clearance Limit 

Beginning Of Length Of Need f RAJ 

f lA J Clear Zone Limit Or \ 
Horizontal Clearance Limit 

X f Length Of Advancement lA J (

Back Off Hazard 

X f Le th Of Advancement RA J ,---------

Approach End Anchorage Assembly 
f Type Varies J Hazard Free, Traversable Slopes Hazard Free, Traversable Slopes 

I 

( LA) ~ Hazard Inside Clear Zone /Jepql"ftt. I 
une ;:,;.;- ~ Or Horizontal Clearance ~ re Lt, 

0~ur~ --.:::.:f!.e r R...q 1 

--------------------""""'---'----:i I " I , , 

Approach End Anchorage Assembly 
f Type Vories J 

1---r I - I :5 R R Face or!uardrai~7 R" I I ~ - I "~--I 
I 

~ I End • I Edge Of Traffic Lane I End Point Of Departure (RAJ 
------ ------ .,, --Jl Treatment Vanes ¢:J RIGHT APPROACH (RA} Varies Treatment 'le- I I 

- - -~aworD-;;rt;;elLA!- - -1-- -1-- - - - - - - - - - - ~;--;~---:c;;,:~ - - - - - - - - - - - -1---1----
Length Of Need 

Len th Of Guardrail 5 stem ( Llmlt Of Pa For Guardrail J 

TWO-LANE TWO-WAY TRAFFIC 

For detJDrlpf/on uf the dimensions 0, d and X, see Length uf Adfoncement - Flt}Ure I. 
For addfflonal shoulder guardrall Information, see Oetol/s B and c. 

LOCATING TERMINALS ON SHOULDER GUARDRAILS - FIGURE 2 

@ -
-
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End Anchorage Type II 

Flared End Section 

6' 
Min. 

Varies Approach End Anchorage Assembly 
( 2 Panels Mi"n.) (Flare Shown) 

4'Mln. 

- -- -- -- -- -- - - -- -- -- -- -- ~Shoulder LiM- - - - -- -- -- -- -- -- - Approach End Anchorage Assembly Varies Vari"es Varies Approach End Anchorage Assembly 
(Flare Shown) ( 2 Panels Mi"n. J < 2 Panels Min. J (Flare Shown) )> Edge Of Traffic Lanes 

HazardP. '1i. 4'Mln. ~ 
----.8.....L-i-.L....Jb...J.~.....b....b.~'..i.b.....b'....b.~~b-...J-l--l--"--

- - - - -- ~Shoulder Line- - - - - -- -- -- -- -- -- -- -- - - -- -- -- -- --

Edge Of Traffi"c Lane <=i 
----

Edge Of Traffic Lane c::> 

- - --~~ l!!!!_-=::::.-.._ - -- -- -- -- -- -- -- -- - - - - - - -- -- -- -- - -

Edge Of Traffic Lanes :<\ ' ~ ' 4'Mln. 
Hazard 

-- -- -- -- - ~}!!! .!:!!!_e~ - -- -- -- -- -- -- -- -- - - - - - - -- -- -- -- - Approach End Anchorage Assembly Vories Varies Vories Approach End Anchorage Assembly 
r Flore Shown J ( 2 Panels Mln. J < 2 Panels Min. J r Flore Shown J 

Flared End Section 

End Anchorage Type II UNOMDED ROADWAY- DETAIL C 
Approach End Anchorage Assembly Vorles 6' 

(Flare Shown) ( 2 Panels Min.) Min. 

Median Guordroll Applications Shown Are For Locations 
Where Approach End Anchorage Assemblies Are Outside 
Of The Opposi"ng Roadway Clear Zone. 

OMDED ROADWAY- DETAIL B 

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 Note No. 14. 

Vari"es /Panel 

Notes For Details B & C: 
See General Notes Nos. I, 2, 3, 4, 5, 6, 7 and 8. 
See Details K and L for guardrail offsets. 
For end anchorage ossemblles see sheets elsewhere In this Index and the plans. 
For hazards that requlre shleldlng and ore located bock of curb see other sheets of this Index. and where 
rigid barrier is required see Index No. 410. 

GUARDRAIL APPUCAT/Oll FOR ROADSIDE HAZARDS 

4 Panels Mi"n. 

Edge Of Traffic Lone 

______________ I _____ I ___ I _______ -=Shoulder Une ___ I ___ _ 

Flared End Section 

Taper Rate 
Taper Rate 

' 

' 

125' R: I: 10 Toper Rote 
ll!1' R: I: 15 Taper Rafe 

* =---ii 

------·~----------------------

! Shoulder Line__/ I I I 
Edge Of Traffic Lone 

4 Panels Min. I Panel Vories 

End Anchorage Type II With Buffer End Section When 
Located Outside Of Approaching Clear Zone. Crash Cushlon 
Required When Inside Approaching Clear Zone; See 
Sheet 8 And General Note No. 14. 

Edge Of Traffi"c Lnne 

6' 
Min 

This Guardrail Configuration Applies Where Approach End Anchorage Assemblies 
Cannot be Located Outside Of The Opposing Roadway Clear Zone. 

* 1:10 Toper Rote For Design Speeds :s. 45 mph 
1:15 Taper Rafe For Design Speeds ~ 50 mph 

OPPOSING TRAFFIC- DETAIL 0 
Notes For Detolls D & G: 

See General Notes Nos. I, 2, 3, 4, 5, 7, and 14. 
See Details K and L for guardrail offsets. 
For hazards that require shielding and are located bock of curb see other 
sheets of this index, and where rigid barrier is required see Index No. 410. 

Vari"es 

<=i 

I Panel 4 Panels Min. 

----- Edge Of Traffic Lane 

End Anchorage Type II With Buffer End Section When Located 
Outslde Of Approachlng Clear Zone, Crash Cushion Requlred When 
Inside Approaching Clear Zone. See General Note No. 14. 

ONE-WAY TRAFFIC- DETAIL G 
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lnstal/ution When Other Hazards Or Shoulder Gutter Are Present 

Approach End Anchorage /J. 

Assembly (Flare Shown J Varies 2.5 Panels Transltfon Sectlon (See Detaf/ J J 

....... 
" " " " " 

I 

" 
I 

" " " " " 0 Do'"" 

NJproadl s1JJ = <:=J ~ Brldge Rail Projectlon ~ 
-- -- -- -- --

c:::> __L" Brldge Rail Projectlon L J' 
" " " 0 D " """"" 

" " " " " " ' .~ 
Approach End Anchorage 
Assembly ( F /are Shown J Varies 2.5 Panels Transition Section (See DetaU J J 

lnstal/ution When Other Hazards Or Shoulder Gutter Are Present 

• 

/nstaflutlon For Bridge End Hazard Only (No Shoulder Gutter J 

Approach End Anchorage 
Transition Section r See Detail J J Assembly (Flare Shown J 

Approach Slab 
Brldge Rail Projection~<:=J-

Approach End Anchorage ll 
Transition Section r See Detail J J Assembly r Flare Shown J 

lnstaflutlon For Bridge End Hazard Only r No Shoulder Gutter J 

/J.With Four Or More Lanes Trailing Guardrail Anchorages May Be As Shown In Detail P Unless Other Anchorage Called Out In The Plans 

UNDNIOEO ROADWAY - OETNL 0 

Approach End Anchorage 
Assembly r F /are Shown J 

Guardrall Not Required Except Where Slope 
Stee er Than I : 3 Or Other Hazards Are Present 

Varies 4 Panels W-Beam 

~ ~ Bridge Rall Projection 

End Anchorage Type JI 
Flared End Section 

- -- - - -- -- -- ----E====l 

lnsfal/ufion For Bridge End Hazard Only r No Shoulder Gutter J 

Approach End Anchorage 
Transition Section (See Detail J J Assembly (Flare Shown J 

Bridge Rail Pro}ection--_y-- -

~==="----------

For Median Guardrail See Sheets 7 & 8 And General Note 12. 

-- ------_,==== 

Varles 2.5 Panels Transition Section (See Detalf J J 

~=,_____ _____ ---
Approach Slab Flared End Section 

End Anchorage Type II 

Bridge Rall Projection ~L 

4 Panels W-Beam Varies 

Guardrail Not Required Except Where Slope 
Stee er Than I : J Or other Hazards Are Present 

Installation When Other Hazards Or Shoulder Gutter Are Present 

Notes For Details O & P: 

See General Notes Nos. I, 2, 3, 4, 5, 6, 8 and 9. See Detail J for approach connections to bridges. 

For end anchorage assemblles see sheets elsewhere ln thls Index and the plans. 
Shoulder gutter in itself does not require the installation of guardrail. 

ON/OED ROADWAY - OETNL P 

GUARDRAIL APPUCATKJNS FOR BRIOSES WITH FULL WIDTH SIOJLDERS ANO 
SAFETY SHAPE TRAFFIC RNUNS BARRIER EXTEND/NS FULL LENSTH OF APPROACH SLAB 

@ -
-
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Installation When Other Hazards Or Shoulder Gutter Are Present 

Approach End Anchorage tJ. 
Assembly f Flare Shown J Varies 

Varies 
I Panels 

Min. 

Transition Section 
See Index No. 402 

-------",--- Approach Slab 
Bri"dge 

lnstallatlon For Bridge End Hazard 
Only <No Shoulder Gutter J 

Transition Section 
See Index No. 402 

Approach Slab 

Approach End Anchorage 
Assembly r Flore Shown J 

Bridge Roil Projectlo~ 

Guardrail Not Required Except Where Slope Steeper 
Than I : 3 Or other Hazards Are Present 

Varies 

6'fMln.J 

End Of Hazard 
' 

4 Panels 

--q------
End Anchorage Type II 

Flared End Section 

Approach Slab 
Bridge 

Installation For Bridge End Hazard 
Only (No Shoulder Gutter J 

Tronsltlon Section 
See Index No. 402 

Approach End Anchorage 
Assembl f F fare Shown J 

~ ~ Approach Slab 
Bridge Roll Projection~- OJL c::::'.> 
-- -- -- --· -'----- ---- -- -- --

Approach End Anchorage 
Assembly f Flare Shown J 

Vories 
Vories I Panels 

Transition Section 
See Index No. 402 

Transition Section 
See Index No. 402 

Approach End AnchoragetJ. 
Assembly (Flore Shown J = =--= >For Ued;on Guardron See Sheets 9 & 10 And Genero/ Note 12~ = = =-- --

'"· 
Installation When Other Hazards Or Shoulder Gutter Are Present Installation For Bridge End Hazard 

Onl f No Shoulder Gutter J 

Approach Slab 

c::::'.> 
Flared End Section 

End Anchorage Type II 

Bridge ~~-o~ ______ i_ _____ _ 
Bridge 
i Approach Slab 

ll.With Four Or Uore L11nes Trailing Guardrail Anchorages May Be As Shown In Detail I Unless Other Anchorage Called Out In The Plans 

Approach End Anchorage ll. 
Assembly f Flare Shown J 

UNONIOED ROADWAY - DETAIL H 

Notes For Deta/ls H & /: 

Approach End Anchorage 
Assembl f Flare Shown J 

Varies 
Varies I Panels 

n. 

Transition Section 
See Index No. 402 

lnstallatlon When Other Hazards Are Present Or Shoulder Gutter Present 

see General Notes Nos./, 2, 3, 4. 5, 6, 8, and 9. See Detail N and Index No. 402 for approach connections to bridges. ON/,'ftl:'/) ROADWAY 
For end anchorage assemblies see sheets elsewhere In this Index and in the plans. .,.;;i 
Shoulder gutter In Itself does not require the lnstaf/atlon of guardrail. 

GUARDRAIL APPUCAT/ONS FOR BR/DBE.$ WffH FULL WIDTH SIOJLDERS AND 
SAFETY SHAPE TRAFFIC RNUNB BARRIER EXTEND/NB I ESS THAN FULL AF?ROACH SLAB LENBTH 
No Panel f s J Required In Absence Of Other Hazards 
Vari"es To Ueet Need When other Hazards Are Present 

Varies 
Transition Section 
See Index No. 402 

Varies Varies 

'"' n I Panel (See Detail W J 
125' R: I: 10 Toper Rate 

6' f Min. Jl): £·" Of uozord 

/Panel (See Detail W J End Anchorage Type II 181' R: I: 15 Taper Rote 
~- , I 

125'R: /:JO Taper Rote =,;;~'§i~~~~;=~==~~~~~=='----'L:-:--;;--';::-:-=-;-J!......J'--;:;--'--:-~-f"';::l[a;:::;:±,=ir=====================:::::j 181' R: I: 15 Toper Rate Section P-ro-']ec-"t,-.
0
-n-Of- N-

0
-,-ma-I ~--_-_ - =r 

~;,;;:;~~~~;::':~~~~==:=-~:;~;-:":;-:;''=;-"=;JI ;;-'-;---.1..."fJ~!:ll:ltl:r~::+=l Shoulder Line - ~ ~ I: 10 For Desi"gn Speeds :545 mph Bridge Roil Projection ___/ ~, I: 15 For Design Speeds 2:50 mph 

f/:J,f£c"l,g-~ J ~ --c I: 10 For Design Speedss45 mph See Detail I< Offset <::::::J Approach Slob Exist. Bridge 
Bridge Rail Projection I: 15 For Design Speeds 2:50 mph 

See Detall K Offset ___ _ ___ ---Q Approach Slob 

. Bridge Roil Projection~ _Lfset I: JO For Design Speedss45 mp~ Exist. Bridge -- -- --- --- --- --- -- ---- --
Projection.Of Normal _____l_ 1: 15 For Design Speeds2:50 mph For Median Guardroll See Sheets 9 & 10 And General Note 12 
ShoUld~e--~ __ 1 __________ -- --- --- --- --- __ 1_,---i::::::::i======================:::::1 

Approach End Anchorage 
Assembly f Flare Shown J Varies 

I Panel f See Detail W J 
125' R: I: 10 Taper Rate 
181' R: I: 15 Taper Rate 

Transition Section 
See Index No. 402 

No Panel rs J Required In Absence Of Other Hazards 
Varies To Meet Need When Other Hazards Are Present 

I 

Exist. Bridge 

I Panel f See DetoU W J 
125' R: I: 10 Taper Rote 
llf1' R: I: 15 Taper Rate 

tJ.Wlth Four Or More Lanes Tralflng Guardrail Anchorages Uoy Be As Shown In Detail I Unless other Anchorage Called out In The Plans Approach End Anchorage 
Assembl f Flare Shown J 

No Panel rs J Required In Absence Of 
Other Hazards, Varies To Meet Need 
When Other Hazards Are Present 

Tronsi"tlon Section 
See Index No. 402 UNOMDEO ROADWAY - DETAIL S Vories 

Notes for Details S & T: DMOED ROADWAY - DETAIL T 
See General Notes Nos./, 2, 3, 4, 5, 6, 8 and 9. See Detai"I N and Index No. 402 for approach connecti"ons to bri"dges. 
For end anchorage assembli"es see sheets elsewhere in this Index and the plans. 

GUARDRAIL APPUCAT/ONS FOR BR/DBE.$ WffH IESS THAN FULL WIDTH SIOJLDERS AND 
SAFETY SHAPE TRAFFIC RNUNB BARRIER EXTEND/NB IESS THAN FULL APPROACH SLAB LENBTH 

2006 FOOT Design Standards 

@ -
- GUARDRAIL 

End Of Hazard 

4 Panels Varies 

Guardroll Not Required Except Where Slope Steeper 
Than I : 3 Or Other Hazards Are Present 

DETAIL I 

i'G/2.5' 

~ i..LJ 6.25' ""-- ·"' 
_i__"', 

1 

~vWlng Post ~ng Post 

MU/6' I .jfLSf 
Q • I ~ 

12.48' 

125' R LAYOUT 

~:~· " '" 
--1::'.S Wing Post ~ing Post 

~ l J.10' I .j fL5f 
di .25' ~ 

12.49' 

IBT' R LAYOUT 
See General Note No. 13 

STANDARD PANELS SET TO 
RADIALS ADJOINING BRIDGES 

DETAIL W 
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Approach Slob 
Brfdge 

' 

' 

__-- Edge Of Travel Lane 

For Guardrolf Lengths See Tobie Below Left 110' Min. I 

' 
6' Or 10' Shoulder (Std. J -1----- I Tronsftlon Section 

I: 10 For Design Speeds 545 mph I /I: 15 For Design Speeds ~50 mph _........ 

= I lllflhl 

60-7D 
60-7D 

55 
55 

45-50 
45-SD 
45-50 
35-40 

See DETAIL J 
I 

I 

/ I: 25 When Shoulder Gutter Present / Misc. Asph. Pavt. To Suit I---------- Shoulder Line~ ___ _ __ 

DD D LI n D u D fl I I? 1,...~==~==~=:5;:!:=:::11:=:!i'.'·~~'~:s~~~ld:e~r";T~r~,ea~t~m;e~n=t "!:\3~~~~-=-s.::~ ~- --,- - ~ D fl D D 1 1 D D D D D D D -, - " - - - 4 ------Shoulder Transition 
Break Point----.....1 ,1----Guardroil 125'R: I: 10 Toper Rote ~ ' vExtended Shoulder Not <Extended Shoulder) 

r----191• R: I: 15 Taper Rafe Extended Shoulder Extended Shoulder~ ---------- Stee~'!_i!JQ ~ 

2'~ ~(._L5'/Usc. Aspholf Pavt. !See DetaU W~ - ------- - - ------- -~-S-1-op_e_v_ar_l_•s_-"_ - - ------- - - /i~ _-- -~ -- ,- Sl:•_Varles____/ 

l'tGJ- CZ 
ADT I Ft.I 

;;:: 1500 36 
< 1500 3D 
;;:: 1500 3D 
< 1500 24 
>1500 24 
< 1500 2D 

Urban '6 Curb 24 
Urban '% Curb 18 

Bridge 

___ 1,,......-- Medfon 

GUARDRAIL LENGTH (Ft. J Approach End Anchorage Assembly___/ 
6' & 8 Rdwy. Shldr. IO' & 12' Rdwy. Shldr. 

Min. Guordroil Min. Guardrail 
Median Le,.,..u, lied/on Length 
Width '~"' Width - ~ 

<:; 
50 356.5 54 306.5 

Lengths are based on minimum median widths and on standard 
clear zone widths for travel lanes cm tangent roadways, and 
the length of advancement needed for flared end anchorage 
assembl/es to shield normal transverse underslope and bridge 
end hazards. Lengths may need to be adjusted for auxiliary 
lanes, curved roadways, parallel end anchorage assemblies, 
skewed crossings and other hazards present. 

------------------ --Al - ---- ---- -- ---Shoulder Line~ -- --- --- ---

44 281.5 48 219.D 
44 281.5 48 219.0 
38 194.0 42 144.0 
38 194.D 42 144.D 
34 144.0 38 94.0 
38 194.0 42 144.0 Note: For approach end anchorage assemblies see sheets elsewhere in this Index and the plans. 
32 144.0 36 81.5 

WHEN END TERMINAL IS OOTSIDE OF OPPOSING ROADWAY CLEAR ZONE 

Approach Slab T 
'e-----1-------------~F~or~Gua~rd~'~"~U~L~•~n~gt~h~s~S~•~•~"~"b~l~•~B~•~m~w~----------------------" 

Tronsftlon Sectlon 
See DETAIL J I 

Edge Of Travel Lane ------

.,.--- Edge Of Traffic Lone 

6' Or 10' Shoulder r Std. J - -1 
I '"'"""'"' I 

I: 10 For Design Speeds <45 mph 
I: 15 For Design Speeds~50 mph 

I ~ ~ ~Shoulder L~lne __=--

I 
Guardrail I 

r-- I-- U Ur LJ 0 ..._g 

125' R: 1: ID Taper Rate -+ Flared End Section 
ll11' R: I: 15 Taper Rate 
(See Detail W J 

' " 
Bock Rail r To Be Paid 
For As Guardrail, lF J 

" " " 
Steeper Thon I: 10 I Shoulder Treatment I ~ Shoulder Transition 

- r--- ~ (Extended Shoulder J 

Break Pofnt-J lL 5' Misc. Asphalt Pavt. 

2~ ~ 

Extended Shoulder 

_ - ~ -See-Sheet No. 2. J~ \_ 'crash Cushi"on 
1

1 

- t vanes Uni"form Slope-

Extended Shoulder N~t- (Misc. Asph. Pavt. To Suir 15• or Flatter --1\r----

~ a a -~- ---e.-c. ----l _ ::::=--~ ~f Median 

- -L ~ fLJicotion And Ra e ' GuardraU Transi"tion (For Transi"tion DefaUs See Standard 

30
• __ - - - Departure in Drawings For Individual Crash Cushion Used J 

~.~~;;;'.;;~ ~;;;;;;;;;;;;;;;;;;;;~C::~=L:- - - - --- --- --- --- --- ----- --- ---------- -- -- ~-------;houlder Line :=_7- -- --- --- --- --- -

' 
Bridge Approach Slab 

M«l/an 
Wldlll 
I Ft.I 

32 
34 
36 
38 
4D 
42 
44 
46 
48 

GUARDRAIL LENGTHS 
/1 Kl TAl'ER RATE /115 TAl'ER RATE 

ll'llr/dfe - /11 llrldfe - ll'llr/dfe - IO'llr/dfe -
l'llne/8 I Ila. I IMlflll IFt. I f'one/811/o.I IMlf#l I Ft. I l'llne/8 I Ila. I IMlf#l I Ff. I l'rlll118 I Ila. I IMlf#l I Ff. I 

Front Back Total Total 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 ID 23.5 293.75 8.5 6 14.5 181.25 
ID.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 27.5 343.75 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 20.5 256.25 
12.5 9 21.5 268.75 9.5 6 15.5 193.75 17.5 13 3D.5 381.25 13.5 (( 24.5 306.25 
13.5 9 22.5 2131.25 10.5 7 17.5 218.75 19.5 15 34.5 431.25 14.5 (( 25.5 318.75 
14.5 ID 24.5 306.25 ID.5 7 17.5 218.75 2D.5 16 36.5 456.25 15.5 12 27.5 343.75 
14.5 ID 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 (( 26.5 331.25 12.5 9 21.5 268.75 22.5 17 39.5 493.75 17.5 13 3D.5 381.25 

The lengths shown on this fable are typical for roadways with standard width shoulders. Length requirements shall be determined on a site 
specific basi"s for both standard wi"dth and narrow bridge shoulders and end anchorage or end shielding use. 

WHEN END TERMINAL CANNOT BE UJCATED OUTSIDE OF OPPOSING ROADWAY CLEAR ZONE 

Edge Of Traffic Lone ----" 

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RA/UNG 
EXTENDING FULL APPROACH SLAB LENGTH IN WIDE I/ED/ANS WITH FWSH SHOULDERS 
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Bridge 

Guardrofl (See Sheet 7 J 

Bridge 

Bridge 

Guardrail r See Sheet 7 J 

Guardrail Panels And Length (See Table Below J 

1 

Crash Cushion 

1

10' Min. 

Approach Slab 
' 

Transition Section 
See DETAIL J 

125' R: I: 10 Toper Rate J 
181' R: I: 15 Taper Rate (See Detail W J 

' 

r'"o ~1:15 
For Design Speeds s45 mph 
For Design Speeds ;?:50 mph 

I 
Mlsc. As~holf Pavt. -----. 

c. c. 

Edge Of Traffic Lane 

________________ ~Shoulder Lin_e _ ______ _ 
f Median 

-- --- --- --- -- -------- Shoulder Lin~ -- ----

Guardrail Transition (Approach Section J \\\ 
End 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 Cushlon Shown. See General Note 14. 

As Requlred For Redfrectlve Crash Cushlon 

Guardrail Length-One Half Panel Less Than Taper Side For Plan Quantities 
Edge Of Traffic Lane 

Approach Slab ,J-, 

I/ED/ANS WffH Kl BRIDGE SHtJJWERS 

Approach Slab T Guardralf Panels And Length (See Tobie Below J 

I Transition Section 
See DETAIL J Edge Of Traffic Lone 

I ;. 
~-----~~-------~---------~--------~~--------~~---~-o,--C-"~------

l2S' R: /:IO Taper Rate Ufsc. Asphalt Pavt_. _ __:c,,_____ -------F-----i I: 15 For Design Speeds ~s_o_mp_h _____ ~_I W_here Reqd. ~ f Median § ]~~Gf~~J::::::::::-::l::~-"'i::;,-~:-~;::.-~~--=~~~~~:.-~~;:-:~ ~~;~!1~':/~0;:F:o:r:D;•:s:lg:n;:S-p:•:•:d:s:,;:4:5,m~p:h~-:~~,~~~.,lf\croi~s-h~!CJuis~i;ion~J:;":'";M::n;~Jer Lf~ -- -- --
ff!l' R: I: 15 Taper Rate -"-I ------- ~ 
f See Deta/I W) ~ ..... 

>-::::::i=:::::;=::::::i 
0 

\ Ulsc. Asphalt~ 
~ C. C. - Shoulder Line~ 

~-------=,.-.-="' ---r-----vc;----

Guardrail Transition (Approach Section J Edge Of Traffic Lone 
Bridge Approach Slab As Required For Redirective Crash Cushion 

Guardrail Length-One Half Panel Less Thon Taper Side For Plan Quantities 
End 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 General Note 14. 

Edge Of Traffic Lane 

, 1ne 
,-ture 1-- -

D_!.P°---
---

""!°":""!"":-'.:"11"'::°:-':'"111rrc;...-,;e,.,.lf<-:.:;;,nt Of Impact Speed rs I J 

---
x 

Crash Cushlon Located On 
Opposing Roadway Shoulder 

L ( Runout Length J 

Speed (SI J For Determfnlng Crash Cushion Size: 

SI= f (Design Speed J = ( C~;d J@esign Spee~ 

SIZING CRASH CIJSHIONS LDCA TEO 
ON OPPOSING ROADWAY SHtJJWERS 

llEDIANS WffH 6' BRIDGE SHtJJWERS 

Note: The guardrail configurations shown apply only to parallel or near parallel bridges with open medians. 

GUARDRAIL LENGTHS 

6' BRIDGE SHOJUJERS ID' BRIDGE SHaJLDERS 
UEDIAN 1:10 TAPER RATE I: 15 TAPER RATE 1:10 TAPER RATE 1:15 TAPER RATE 
WIDTH 
I Ft. J PANELS (No. J LENGTH (Ft. J PANELS (No. J LENGTH (Ft. J PANELS (No. J LENGTH (Ft. J PANELS (No. J LENGTH (Ft. J 

30 14.5 181.25 20.5 256.25 7.5 93.75 10.5 131.25 
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 .... 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 this table are based on standard widths for roadway and bridge median shoulders. Length requirements for 
both standard width and narrow bridge shoulders and end anchorage or end shielding requirements shalf be determined on o site 
specific basis. When crash cushions ore required on opposing roadway shoulders, their sizes may be determined by the residual 
speeds (Sr 's J along the runouts from the approach roadways; however, when calculated speeds (Sr 's J are less than 30 mph; 
crash oushlons shall be no less In size than for 30 mph:4: see speed dlagram left. The number of panels may be reduced when 
lnstalllng o crash cushion 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 Slob 
Bri"dge For Guardrail Lengths See Tobie Below 1 IO'Mln. 1 

' I ------- Edge Of Travel Lone 

~ u;sc. Asph. Povt. To Su;t I ~ Shoulder Une~ --- ---
/ Shoulder Treatment I _ ~ 

D D D D D D o; D n ~ LI _\ ~I ~der T-;;;;;;;ti"on 

I: 10 For Deslgn Speeds 545 mph 

1
1: 15 For Design Speeds .<?50 mph 
I : 25 When Shoulder Gutter Present 

I ' ' 

6 1 Or 10' Shoulder r Std. J --- Transition Section 
See Index ~o. 402 

I 

:=:::::::7-----~--;,::-;,:-.:;;:_::::~ "::"::"~•'.:'"""t5:'=:J Extended Shoulder Not 1 - TEXffJflded Shoulder J 

,----Slope Vories ------"" , 

I _____,--.___,--_ ~ D D D ~ D ~ D D D D D l l D 

Break Polnt-----.....

1 

125' R: I: 10 Toper Rote 

2
, 1------181' R: I: 15 Toper Rote 
-- ,____ _.-Guardrail r See Detoll W J 

--1 -
._i_, ----~'Misc. Asphalt Povt. 

Extended Shoulder__:/ Extended Shoulder___>----. /i~ ~ \-- _ ~e~'!__l_!JQ --_,..,.------ Slope Vories ________/ 

" __ _ _ _______ _ _ _______ _ _ _______ _ _ _______ _ _ ~ _ _ _ _ _ _____________ /Median 

~-------------GU-M_1JR_"-l_L_l£_NG_7i_'H_(_F_t_. -,-------------~ Approach End Anchorage Assembly/ • 

~ -~ CZ 6' & B' Rdwy. ShkJr. IO' & 12.' Rdwy. Shklr. Lengths are based on minimum median widths and on ~ Speid Pro}eoted (Ft. J Ui"n. Guordral/ Ui"n. Guardrail standard clear zone widths for travel lanes on tangent 
'""'' ADT "w1cfft Le11gth ".;f'jft Length roadways, and the length of arlvancement needed for 
1--~-+------+---+~>=-+---+~=-+~~,.; flared end anchorage assemblies to shield normal 
l-"'60~-7~0'+~"~15,,00,,__-+_,3"6c--+-~5:c0~+-"3"62=c.,,5-+~5"4~~3'=12=c."5,_, transverse underslope and bridge end hazards. Lengths 
l-"'60=·7~0c-r~<~l~5'°'00~--c--c3°'0~+--44~-t-~2"1!1"'."'5-t-_48~-t-~237=."'5ci rooy need to be adjusted for conneaflon /ocaflon on 
,_"5"'5-+-~"~1=5~00~--+~3~0c--+-~44"'---+~2~1!1~.~5-+_48CC--+~2~37~.~5_, wing post or bridge traffic railing barrier <see Index 
l-o~5=c5~+-~<~1=500=--+-~2"4~+-~3"8~+-"21~2~.~5-+~4°'2c--f--'ol6'°'2"."5-' No. 402 J, auxiliary lanes, CtJIVed roadways, parallel end 

------ --- ------ --- -- -- --- --Al - ---- ---- -- ---Shoulder Line~ -- --- --- ---

45-50 2:. 1500 24 38 212.5 42 162.5 anchorage assemblies, skewed crossings and other 
~45~-5'°oo-T~<~1""5'°00,,_ _ _,_,20~-T~3~4-T-c15~2°"."'5-t-~3°'8c.-cc.l"°l2~.'°5ci hazards present. When the wing post Is replaced IYf 

Edge Of Travel Lane ---
Note: For approach end anchorage ossemblles see sheets elsewhere In this Index and the plans. 

45-50 Urban % Curb 24 38 212.5 42 162..5 bridge traffic railing barrier, reference Defall J and see 
>-=30~-40~+'Cur"boc=n-col'<~CO'u~rbc-+~e;l8~+-~3"2~+-"l6°"2"."5-+--'3"5c--~100~.o~ Index No. 402. WHEN ENO TERMINAL IS OOTSIOE OF OPPOSING ROADWAY CLEAR ZONE 

' Bridge 

AppraachSfub T _________________ ~ ________________________ __,, 
Transi"tion Section 

-1- For Guardrail Lengths See Table Below I 

1 Index No. 402 ------- Edge Of Traffic LDne 

6' Or 10' Shoulder I Std.) --1 I I I 110' u;n. I 

I 

91 ~ LJ u " a ~ u I: 15 For Design Speeds >50 mph I 15° or Flatter=::! - ~ ___ -

;~~~~~~~~~~~~~~~~~~','~~~~~~~ili'i/O~F~o~r;D;e~s;;g;n~S~p'.e~e~ds~<;4~5m;p;h~~;;J;;;:i:;;;i:;;~~~~~~~~~I-~~~~~~~~~~;,~ :J.~,-~,,··::~~~,,----~ Shoulder Line 
125' R: I: 10 Taper Rc"'e ~ ~ 0 " n n " ~teeper Thon I: 10 I Shoulder Treatment I - ~Shoulder Tronsi"tion 

II Flared End Section ~ o n M I Extended Shoulder Not- (;Misc. Asph. Pavt. To Sultf ~ 

181' R: I: 15 Taper Ra e Back Rail (To Be Pai"d rr ~ " " " " ~ (Extended Shoulder) 
(See Deto!IWJ ; ,IF' Guardrall ForAsGuardraf/,lF) -:;_/- -~- ---G.-C. ------J _ =- ________- .:=I' Medlq_n ___ ~--------

Break Poi"nt_-.., I ,,--5' Misc. Asphalt P Extended Shoulder 
f.-J-- - - - - -Sh TNo 2vr- ~ ~Crash Cushion 1 

I 
_ - - -:--- - R t varies, See ee · Uniform Slope- I 

2' _ - - -
0 

arture Line (Location And a e Guardrail Transition (For Transition Detalls See Standard -I 11--
30

0 - - ep Druwings For lndivldual Crash Cushion Used J 
-- -- -- --- --- --- --- ----- --- ---------~-- ------__ , __ - ---;r -- --- --- --- --- -

' 
Bridge Approach Slab 

Shoulder Lfne ~ 

GUMDRAIL LENGTHS 
I• Kl TAl'ER RATE I• 15 TAl'ER RATE 

Mid/an 6'Brldr/eS/ttJulftr IO'Brldr/e Shauldlr 6'Brldf/eS/rault/er IO'Brldr/e S/ttJulftr ·- f'ollo/alNo.1 •-tFt.J f'ollelalNo.I IMrfl/I I Ft. I f'ollo/alNo.1 IMrfl/I I Ft. I f'ollo/a INo.1 IMrfl/I I Ft. I 
IFt.1 Front Bock Total Total Front Bock Total Total Front Bock Total Total Front Bock 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 10.5 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 rr.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 2.4.5 306.25 
46 12.5 9 21.5 268.75 10.5 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 ore typical for roadways with standard width shoulders and a relocated connection to the existing wing post. 
When the wing post is replaced by bridge traffic roiling barrier, reference Detail J and see Index No. 402.. Length requirements shall be 
determined on o si"te specific basi"s for both standard wi"dth and narrow bridge shoulders and for end anchorage or end shi"eldi"ng use. 

WHEN ENO TERMINAL CANNOT BE lJJCATEO OOTSIOE OF OPPOSING ROADWAY CLEAR ZONE 

Edge Of Traffic Lane ~ 

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RA/UNG 
EXTENDING l£SS THAN FULL APPROACH SLAB l£NGTH IN WIDE MEDIANS WITH FWSH SHOULDERS 
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125'R: 
18T'R: 

Bridge 

Bridge 

Bridge 

Guardrail Panels And Length f See Table Below) 
I Crash Cushion I 
f Where Reqd. J 

10' Min. 

Transition Section 
See Index No. 402 

I 
Approach Slab 

-- --- --- --- -- -------- Shoulder Lin~ -- ----

V\ 
End 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 General Note 14. 

I/ED/ANS WffH Kl BR/06£ SHOOLDERS 

Guardrail Panels And Length f See Table Below J 

I 
Transition Section 
See Index No. 402 Edge Of Traffic Lane 

I ;. ______ _-"Cc_ _______ "'----------~~-------'-"Cc_ ________ --'C"-----'-'--.,--C-"Cc_ _____ _ 

-~l·G~·- ~~~~lr=~~~~~:~~~~~~;~~"'~;::;:::;:::;:~:;:_~::::;~;~f~~;~~~i!~):f~~11~ff~~~~~;;;~~-~=.ll~~~~·~~~~,s:-~,:·~··~------ll!1' R: I: 15 Toper Rate f See Detail W J-L,, ---- ---------- I: 10 For Design Speeds s45 mph Crash Cushion IO' Mln. 
i1- Misc. Asphalt Pavt. ~ I: 15 For Design Speeds l!5_a_mp_h _____ ~_I W_here Reqd. ) .-c ( Medlon .§: 

Guardrail f See Sheet 9 J---l: --- - " I ------- ~ 
Special Blocks As Required Misc. Asphalt Pavt. 

C. C. - Shoulder Une/ 
I 

Approach Slab 
' 

Guardrail Transition f Approach Section J 

~-----~~"'--r----~--.. 
Edge Of Traffic Lane 

Bridge As Required For Redlrective Crash Cushlon 

Guardrail Panels And Lengths Some As Toper Side For Pion Quantifies 
End Anchorage Type II With Buffer End Section When Located outside Of Approaching 
Roadway Clear Zone: Crash Cushion When Located Inside Of Approachlng Roadway Clear Zone, 
Crash Cushion Shown. See General Note 14. 

,.,.--Edge Of Traffic Lane 

il'e -- -- -- -- --rture i.. __ __ 
"t:J oePo -- --

-- -- -- -- -- -- --';~,~:r::-,'°'.:'ll"e~ ,-,,., orn.,.--,C..~e:"° • .,.jC:point Of Impact Speed (SI J 

x 

Crash Cushion Located On 
Opposing Roadway Shoulder 

L ( Runout Length J 

Speed< Sz J For Determining Crash Cushion Size: 

SI= f r Design Speed J = f c~zd J@esign Spee~ 

SIZING CRASH CIJSHIONS WCA TEO 
ON OPPOSING ROADWAY SHOULDERS 

llEDIANS WffH 6' BR/06£ SHOOLDERS 

Note: The guardrafl conflguratlons shown apply only to parallel or near parallel brldges with open medlans. 

GUARDRAIL LENGTHS 
6' BRI06E SHOJLDERS Kl BRI06E SHOJLDERS 

MEDIAN lo/D TAPER RATE I: 15 TAPER RATE I: 10 TAPER RATE I: 15 TAPER RATE 
WIDTH 

f Ft. J PANELS f No. J LENGTH f Ft.) PANELS f No. J LENGTH f Ft.) PANELS f No. J LENGTH f Ft.) PANELS f No. J LENGTH f Ft.) 

30 12.5 156.25 18.5 231.25 6.5 81.25 9.5 ((8.75 
2B ((.5 143.75 16.5 206.25 5.5 68.75 7.5 93.75 
2E 9.5 118.75 14.5 181.25 5.5"1' 68.75 5.5 ... 68.75 
24 8.5 106.25 11.5 143.75 5.5"" 68.75 5.5'f- 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 bridge shoulders and end anchorage or end shleldlng requirements shall be determined on a slte 
specific basis. When crash cushions ore required on opposing roadway shoulders, their sizes may be determined by the residual 
speeds f SI's J along the runouts from the approach roadways: however, when calculated speeds f SI's J are less than 30 mph crash 
cushions shall be no less in size than for 30 mph, see speed diagram left. 
o crash cushlon more than 2.5' In width: see * below. 

The number of panels may be reduced when installi"ng 

*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) or mare 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 Road 

" . I ~ I ,aries ~ I 

~ 

or PT 

Roadway". 
-~-

TAPER TURNOUTS 

LEGEND 
(!) Edge of traffic lane for simple curve turnouts. 

Edge of travel lane for taper turnouts. 

® Taper. 

(J) 
@) 

® 

Pavement return (radius R 1 J. 

Flared end anchorage to be installed except when existing guardrail 
on intersecting dri"ve or si"de road adjoi"ns the project. 

Post for /ocati"ng f/ore, proxi"mote to PC or PT: 
No. 2 post for Radff 25' or less. 
No. 3 post for Radii >251 an<J <50'. 
Between No. 4 ond No. 5 posts for RadU 50' or greater. 

® Post for looatlng flare, proximate to PC or PT: 

0 
® 
@ 

No. 3 post for RadU 25' or less. 
Between No. 4 and No. 5 posts for RadU greater than 25'. 

Expanded shoulder for guardrall. 

Expanded shoulder for flared guardrail emi anchorage. 

Shoulder i"n absence of guardrail. 

@ Flared end anchorage assembly. 

® Radi"ol guardrail to be installed when guardrail required 
on the intersecting drive or side road (radius R 2 J. 

@ End anchorage Type JI( radial return only J. 

@ Guardrail installation limited to roadway right of way 
unless otherwise called for i"n the plans. 

2 ~--

Note: The guardrail opp/ioati"on shown on this sheet ore for hi"ghwoys wi"fh flush 
shoulders and no restrolnts for constructing flared end anchorages and minlmum 
lengths of guardrafl. For hlgtrwoys with flush shoulders ami restraints to 
constructlng flared anchorages, see General Note No. 6. 

Where openlngs in guardroU ore required in close proximity to bridge traffic 
rolls or ends of concrete barrier walls, and minimum length guardrall with 
flared end anchorages con not be applied, either controlled release returns 
or energy absorblng termlnols ore to be applied. 

RADIAL GUARDRAIL 
Normal Turnouts 

Taper Simple Curve 

Panels Panels 
R1 R2 Requireo 6 R2 Requ/reo 6 
15' ' 3 85° 56' 25' 3 85° 56' 
20' 25' 3 as· 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 89D 31' 

=~ 50' 40' 5 89D 31' 40' 5 89' 31 

Note: Only 25' and 40' radius panels are to be used 
for retum guardrail on normal turnouts. On 
skewed turnouts the number of panels used 
and their arrangement with straight panels RADIAL GUARDRAIL 
will be as shown in the plans or as directed 
by the Engineer. 

Intersecting Drive 

""'.·1~ I 
I ~I Varies 

__ I i-IJ -+----+--t-ct., 

SIMPLE Cl.I/NE TURNOUTS 

GUARDRAIL APPUCAT/ONS FOR INTERSECT/NS DRNES AND SIDE ROADS ON RURAL FAC/UTIES 
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Approach Slob And Bridge Trafflc Raillng Barrier 
See Index Nos. 420, 790 and 795 For Barrier End Details 

Thrie-Beam Termlnol 
Connecto r~ 

; f:: 
I 

Guardrail Tronsitlon And Connection Cost To Be Included In The Contract Price For The Approaching 
End Measurement For Guardroil Povment ~ .-- Guordroll System: No Addltlonol Payment For Guardrall Bridge Anchorage Assembly, Thrle-Beom Panels, 

I Nested Panels, W-Thrie Beam Tronsition Panel, Bock Up Plate, Filler Plate And Accessories. 

la! lb! I c I Id! I e I If I lg) 

' 
url'-lf" 

I 121-6 11 Thrfe-Beom 121-6 11 Panel (Nested J 
' 

25' Thrle-Beom Panel 

21 11 x12 11 xi" Thrle-Beom Terminal 
Connector Plate ( Back.-Up Plate J and 
8 11 x 8 11 x Ii" Special Galvanized Steel 
Fiiier Plate f See Below J 

43'-9" Guordroil Tronsition 

I h I 

W-Thrle Beam 
121-6 11 Thrle-Beom Panel Tronsition Section 

ELEVATION 

I 11 

Standard W-Beom Guardroil, 
End Anchorage Assembly, 

Speclol Tronsltlon Or 
Other Special Treatment . 

711 1) 15"L HSH Bit (3 111 Fl G ____ Zln. ;hreodo~~ngth) ~~d ~U:S (5"fReqd.) ___________________ _______ Shoulder Break. Point~ ________________ ~-_____ 
With 2f" OD Plain Round 

s-, f Washers Under ~;nd Nuts 3' 
' 6 GI l'-6~11 CC 3. 3'-lf" co 6'-3 11 T~e_ical 

I ~~ AJ;sc. Asphalt Pavt. < D I 
I I I 

R R R 
I H R R n I Jl JLR 7 'I 

"" H ~ 'l _,. __, I I I 

s-1 I Arc I I 
c-1 D~ I 

I 
~Approach Slabµ 

§11 0 x 18.5 11 Long Upper And 
fl.5 11 Long Lower Post Bolt 
And Nut With Ii" 00 Steel 
Washers Under Nuts 

I ---1\ ~For other Flore Offsets And Parallel Ali"gnments See Sheets Nos. 5, 6, 7 and 8 

/2'-6 11 Nested I '--.__Edge Of Traffic Lane F_J 
I Shoulder Gutter 'lr---- ~ Dlrection Of Travel 25' Shoulder Gutter Transition r Shoulder Gutter To Gutter With Dike) 

PLAN - GIJARDRA/L, SHOOLDER GUTTER AND SHOOWER TRANSITIONS 

i" IJ x 20" Long Upper And 
19 11 Long Lower Post Bolt 
And Nut With /~11 OD Steel 
Washers Under Nuts 

{ 

2 1-4 11 

W-Thrie Beam~ 
Tronsltiln Section 

Begin Shoulder 
Gutter Trans/flan~ 

0.06 I Std.) I 

4' 

CMlsc. Asphalt Povt. 
o.06 I 

' -......_ 
3' 

Standard 
Shoulder 

Line 

I 
Shoulder Gutter 

0.06 I Std. 11 

l'-6" 

f 

4' 

Misc. Asphalt Povt. 

o.06 I 

SECTION AA SECTION BB SECTION CC SECTION DD 
3' 

21" x 12 11 xi" Thrle-Beom 
Terminal Connector Plate 

8 11 x 8 11 x l:f" Special 
Go/vanlzed Steel FU/er Plate 

SPECIAL GALVANIZED STEEL FILLER PLATE 
FOR USE AT SECTION BB 

Back 
Contoured 

BLOCK FOR 
SECTION CC 

- = =-=-=- .,---

~ 
BLOCK FOR 
SECTION DD 

SECTION EE SECTION FF 

APPUCAT/ONS SECTION CC SECTION DD 
u v w x y z 

Si"ngle Face GuordroU 6·//' •fr" Ji" 7-J" nom. 5J" nom. 5 11 nom. 

Double Face Guardroll With Timber Posts 5-J" 3-J" 2H11 6..j" nom. 4J" nom. 4 11 nom. 

Double Face GuordraU Wlth Steel Posts <i" 2§" Ii" si" 3~" 3f" 

For Double Face Guardrail Connections To Median Bridge Traffic Roi/Ing Barrier, 
See Index No. 410 'Guardrail Connection To Concrete Barrier Wall Approach Ends'. 

THRIE-BEAM OFFSET BLDCKS FIELD TR/Ill/ED FOR USE AT SECTIONS CC & DD 

tJllNf/JIWL APIWJACH TRNISITION AND COllNECT10N FOR BR/DfJES WITH SAFETY SHAPE 
TRAFFIC RNIJll(J BARRIERS EXTEND/NS FUU. l.ENflTH OF N'IWJACH SLAB 

DETNL J 

SECTION GG 

GUARDRAIL TRANSITION NOTE 
When shoulder gutter ls required, the 25' long dlk.e tronsltlon, shown In the 'PLAN' 
and 'PICTORIAL'above, is required. Double offset block.s are shown for guardrail 
lnstal/ations adjacent to shoulder gutter/dike transitions: slngle offset blocks shall be 
Tnstalled Tn absence of shoulder gutter. Nested rolls shall not be bolted to the blocks 
and posts at posts fa J, ( c ), and f e J. One 16d galvanized nall shall be driven between 
each post and block, and between double block.s, in order to prevent block. rotation, 
see '16d NAIL FOR PREVENTION OF OFFSET BLOCK ROTATION', this Index. 
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Rubble Protection r Sand-Cement Protection When Specified J 

J---------
~ 

15' 

Bridge I 
-1\, • 

BRIDGES rNER STREAJIS 

Sand-Cement Protecflon 

Rubble Protection <Sand-Cement Protection When Specified J 

Bridge Traffic Railing Barrier 

Varies r 15' Min. J 

30' Approach Slab Wlth Brldge Trafflc Ralllng Barrler 

Limit Of Slope Pavement At Roadways 
And Sand Cement Protection At Railroads 

BRIDGES rNER STREAMS 

I 

I 
I 

_L _______ _ -~---------------------

l'-6" R <Min. J 

Bridge Traffic Ralllng Barrier 

Brldge I 
-1\, • 

30' Approach Slab With Bridge Traffic Rall/ng Barrier 

BRIDGES WER RNLRDNJS BRIDGES rNER lllADll'Al'S OR RNLRDNJS 

For Addltlonal Information See Index No. 402 For Additional Guardrail Information 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 l£NGTH 

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 speclfic applications and details see the plans and the FDOT Structures Deslgn 
Off!ce "Detalllng Manual" and "Design Gu!de/fnes". 

2. Shoulder treatments shown in these sketches are for locations with shoulder gutter; shoulder hinge location will vary for 
facllities without shoulder gutter. 

SHOULDER INTERFACE BETWEEN ROADWAYS AND BRIDGES 

@ -
-
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Normal Face 
Of Guardrail 

2!)' 

B' 

6'-611 

3' 
Normal Face ~" Of Guardrail 

Varies 

SHOOWER WITH OR WffHOOT S' PAVEMENT 

Varies 

f See Detail K) 

Varies 

Shoulder Pwt. 

PAVED SHOOWERS 

Normal Face 
Of Guardrail 

41-6 11 (Min. J 
~ ~Var;es 

Varies -I~ fi!~rmal Face 6
11 I- -j 6" 

See Plan Below I Of GuordroU I qp I 

Shoulder Pavt. '- 9J I ~ 
4 

---T LL ~ 2 11 J.Usc. Asphalt Pavt. 
Shoulder Gutter J 1- '(_I 

2. 11 Misc. Aspha/f Pat/f. 

SHOOWER GUTTER oaJBLE FACE RAIL 

11/SCELLANBIJS PAVINS FOR STANDARD GUARDRAIL SECTIONS 

SECTION AA (EXAMPLE FOR 2D' CLEAR ZONE J 

Normal Face 
Of Guardrail 

30' 

4' 

B' 

Tronsitlon Slope 

~- ~ 
2" Misc. Asphalt Pavt. ~ 

I: 6 Reference Line 

SECTION AA (EXAMPLE FOR 30' CLEAR ZONE J 

Al 
Shoulder Llne~ ...-- =:r.::=: 15 To Norma/ ShouJde 8 . 

~~ ~t;/~1.~;:r;;;,~,:~ 
Normal Faoe Of Guardron=7 I 

1 

I 

Misc. Asphalt Pat/f. With 
Paved Or Unpaved Shoulders :..:: 
When Called For In The Plans ~ ~ 

§ " 
----0_, TTT - -

Ill Ill 

/: 3 fMax. J 

A.....J Edge Of Truffle Lone 

SHOOLDER WffH OR WITHOOT 5' PAVEi/ENT 

Normal Face 
Of Guardrail 

30' 

B' 

6'-6" 

Shoulder Pwt. I Varies 

2" Misc. Asphalt PCNt. 7 
I: 6 Reference 

Transition Slope 

SECTION 88 <EXAMPLE FOR 30' CLEAR ZONE J 

s-, 

I: 3 (Max. J 

Shoulder Line~ 1 . 15 r, N 

~ - ~ormct Shoulder Break Potnti 
--------- fW') --

/0' Extended Shoulder 
Ld•avt. ~Not Steeper Than 1, 10 l __ _ 

Normal Face Of Guordroll 2'Std. 

Edge Of Traffic Lane 

PAVED SHOOWERS 

30' 

B' 
6N 4' 

Normal Face I 
Of Guardrail I 

Transition Slope 

Shoulder PCNt. L 
7

,_ J -------._ -----.__ 
Shoulder Gutter ~ f 

2" Misc. Asphalt PCNt. I: 6 Reference Line) 

I: 3 (Max. J 

SECTION CC (EXAMPLE FOR 30' CLEAR ZONE J 

Shoulder Line" c-, 1. 15 T 

- Extended Shoulder 11 - ___ _ 
~ -·- ".Jlorma1 Shoulder Break Polnt_J \ 

JO' On 0.06 Rise 

LJ'avt. 6 u Normal Face Of Guordrall 

**a' For 6' Shoulders 
10' For B' Shoulders 
12' For 10' And 12' Shoulders 
Applles Ta Left And Right Side Shoulders. 
(See Index No. 525 For Shoulder Widths And Shoulder 
Gutter Looations On Ramps And Auxiliary Lanes J 

Edge Of Traffic Lane 

SHOOWER GUTTER 

SHaJLDERS. SUJPES AND 11/SCELLANBIJS PAVINS FOR FLARED END ANCHORME ASSEllBUES 

r Of Guardrail 9 -I,-- orma aoe • OJ I 

Rubrai/ ( C6 x 8.2, Plates And Fastners or Bent Plate And 
Fostners In Accordance With Standards RLROI And REROI 

( Of AASHTO-AGC-ARTBA uA Guide To Standardized Highway 
l_ Barrier Hardware" J Trame Lane I * N IF r· 

rn Fro~ -

::=:=:55-------~~J,L (I: 4 Or Flatter J --.,,l:l;;~?;:;;~:=:::r-
* 12' For Shoulders 10' And Wider; -------

Connect Beginning Of Rubrail 
To Bock Side Of No. 3 Post 
With Post Bolt 

8' For Median Shoulders B' Or Less In Width: and, 
Shoulder Width Plus 2' For All Others Shoulders. 

STANDARD IJJCATIDNS 

Flared End Anchorage 

lJJCA TIDNS ON FRONT Sl.DPES 

GUARDRAIL UJCATION-DETAIL K 

@ -
-

LATERAL PLACEMENT ON FRONT SLOPES (FROM EDGE OF TRAFFIC LANE J 
ACCEPTABlE Notes: 

SLOPE NOT RECOMMENDED WITH RUBRAJL For shoulders less than 12' In width 
4'1 14' to 27' 213' to 45' the tabulated values wTll be reduced 
s; 15' to 25' 26' ta 45' by the difference between 12' and 
6:/ 11' to 22' 23' to 45' the shoulder wrdth. 

7•1 21' to 2.4' 2.5' to 45' Placement of guardrail on fronts/opes 
8:1 Aocentab/e to 2.5' 26' to 45' steeper than 41/ not recommended. 
9•1 Accentable to 26' 27' to 45' Cost of rubrall to be included In the 

fO:/ Accenfab/e to 27' 28' to 45' contract unit price for guardrafl. 
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STEEL POST 

16d Galvanized 

~ 
~Recycled 

Plastic Block 
TIMBER POST 

16d Galvanized Nail Driven After Post Bolt Pull-Up, Single 
And Double Face Guardrail, Single Face Guardrail Shown 
r 16d Nall Between Blocks For Multiple Offset Blocks J. 

<i===i Direction Of Traffic 

SECTIONAL 
VIEW 

FACE VIEW 

Reflectors shall be centered in the channel of 
W-beam and in the top channel of thrie-beam. 

REFLECTOR llOONTING 

200'** 

REFLECTOR NOTES 
I. Reflectors shall conform to Section 993 of the Standard Speclflcatlons. 

2.. Reflector color ( whi"te or yellow) shall C<Jnform to the color of the near 
lone edgellne. 

3. Face of roil bolt, screw, ri"vet or bracket mounted reflectors shall not be 
used in lieu of adhesive mounted reflectors. 

4. Past mounted reflectors approved an the 'Qualified Products List' may be 
used by FDOT Maintenance to replace damaged or missing reflector in 
a contlnuous run of exlsting post mounted reflectors. Adhest"ve and post 
mounted reflectors shall not be Intermixed In a continuous run of guardrall. 

5. The cost for reflectors shall be included in the contract unit price for 
Guardrail. 

100' 75' 50' 
l6d NAIL FOR PREVENTION OF OFFSET BIJJCK ROTATKJN 

Install Pipe Rall Over Pipe Rall End Flxture And Thru-bolt 
With l" x 3l" Long Hex Bolts And Nuts With l" Plain 
Round Washers Under Heads And Nuts ( 2 Reqd. J 
(Upset Threads After Tightening J 

/Plpe Rall 

Steel Post 
Offset Block Timber Post 

Guardrail Beam 
PLAN 

Attach Pipe Rail End Fixture To Post With 
i" x 7" Long Hex Bolts And Nuts With /" Plain 
Round Washers Under Heads And Nuts r 2 Reqd. J 
(Upset Threads After Tightening J 

Steel Post 

Guordrafl Beam 

LI Of Gutter 
- - Gutfe;:---7- - - - - - - - pipe Rai/End FiXture -

ll"flJ Sch. 40 
Steel Pipe 

ELEVATION 
Pipe Roil 
(For Mounting 
See Right J 

Pipe Rail 
End Fixture 

' a ' a ' a ' a 

Note: Adjustment In spacing may be required to flt exact guardrall lengths as directed by the Engineer. 
For minimum installations (length 62.5' J provide one reflector at each end and at approximate center. 

**For curves greater than 2° the spacing shall be reduced to 100' through the curve. 

REFLECTOR SPACING 
ADHESNE REFLECTORS-DETAIL II 

Ml4xl8 or Wl4x22 
Structural Shope 

This Post Con 
Be Timber Only 

1 
~"(I) Bracket Hole 
With j" x 2 11 Long 
Hex Bolt And Nut With 
i" Plain Round Washers 

PICTORIAL 

2" Nom. (I) Sch. 40 
Golv. Pipe Rafi 

II "' 0110 ollo 
II Q II 
II II 

ollo II 

POST FACE TRAFFIC FACE 

SIDE VIEW 
All Holes Are i"flJ 

STEEL MODIFIED THRIE-BEAM 
OFFSET BIJJCK 

POSTS OFFSET BLOCKS REMARKS 

Timber 6H x 8" x 14" (Nominal) For Post bolt hole In timber and plastic blocks to be centered r ±:f" J. 
W-Beam And 611 x 8H x 22." Alf timber offset blocks shall be dressed on all four sides r S4S J. 

Timber r Nominal J For Thrie-Beam One 16d galvanized noi/ per block ls to be used to prevent rototi"on 
Recycled Plastic (See Notes J of block r see detafl left J. 

Timber 6H x 8" x 14" r Nominal J For Same as atxJve for timber and plastic blocks except that form flt 
Steel W6x8.5, W-Beam And 6" x 8n x 22." plastic block holes align with holes in steel posts and do not 

W6x90r6"C (Nominal J For Thri"e-Beam require nails. 
Recycled Plastic (See Notes J 

Steel W6x8.5, W/4 x 22. x {1 11 Ul/4 x 18 x f1H} 
iHCDxlj" long hex head bolts with full length thread and nuts 

W6x90r6HC 
r 2 Reqd. J and jH plain round washers r 4 Reqd. J for mounting 

(Steel Modified Thrie-Beam J steel block to post. Bolts are to be lnstalled in opposite holes, 
top ond bottom. 

Notes: I. Tfmber and recycled plastic offset blocks of Identical size and shape can be Intermixed wlthfn 
a run of roll. 

2. Recycled plastic offset blocks shall meet the posslng evaluotion criteria for Test Level 3 of 
NCHRP 350. The blocks shall be tested as a component In a seml-rlgld guardraf/ test article 
under full soo/e crash test conditions. The blocks shall be in conformance with Sections 536 
and 972 af the Specifications and be included on the Qualified Products List. W-Beam blocks 
shall be 14n ln helght and thrie-beom blocks shall be 22" ln height. 
of providing a 7/" r Min. J offset. 

The blocks shall be capable 

PERlllSSIBLE POST ANO OFFSET BLDCK COMBINATIONS 

f Post Bolt]l f 

Steel Modified Thrle-Beam Offset Blocks 
r See Detall Left And Table Above J 

~ By Location In The Plans 
., <On One Or Both Sides 

~~ Rubrail When Called For 

c;-i :t2 * u~ ,-* As Specified, See Sheet 14 
~vi _1_~. . Far Additional Information J 

r r:':fn. J "="'=='-==-o-,.ct-
0 __ ~~"' W-BEAM 

·-71rl ~~t.tITT(. 
Vanes 
(3'Min.J 

THRIE-BEAM 

W-BEAM WITH RIJBRAIL 

I' Panel Bolt 

l/ODIFIED THRIE -BEAM 

r Upset Threads After 'C..J 
Tightening J ~_r•Hf"L''c-

*Front Slope When Right Of Way, Environmental Or Other 
Restrictions Prohlblt Normal Shoulder Extension 

W-BEAM 

Travel Way 

All Holes Shafi Be iu flJ 

Pedestrian Way 
Or Bike Path 

Steel Guardra!I Post 

2j 11 x 2 11 x , 11 x 4" Long 
Angle Brocket (Galvanized J 

VIEW A M
l 

/ 

I Steel Guardrail Post 

~lj" Offset From i Of Guardrall Post 

' 
Galvanize After Drilling And Welding 

PIPE RAIL END FIXTURE 

C: I 
STEEL POST 

SECTION 
NOTES 

VIEW B 

PIPE RAIL I/a/NT/NG 

I. Pipe Rail required on steel guardrail posts when pedestrian ways and bikeways are located 4' or less from 
back of the posts. Begin and end the pipe roil in accordance with thi"s detail. 

2. When guardrails with timber posts ore located with the back of posts 4' or less from the near edge of the pedestrian 
way or bi"kewoy, the bolt ends will requi"re one of the following treatments: 

(a J Trfmmlng back flush with the face of nut and metal/zing or 
( b J Use of post bolts /Su In length with the washers and nuts counter sunk Into sinks !" to 1ju deep or 
( c J Use of post bolts 15" in length with sleeve nuts and washers. 

r Maximum Speed 50 mph J 
Y •6" Or Greater 

Edge Of Traffic Lane 

6' Or Greater 
Desirable 

Varies 

D D 

Y •Less Than 6" 

SINGLE FACED GUARDRAIL IXJUBLE FACED GUARDRAIL 

l/OUNTING HEIGHTS ON SHOULDERS ANO IN MEDIANS 

Edge Of Shoulder Pavement 

4' 

Shoulder Gutter 3. The cost for Pipe Ralf. mounting components and lnstallatlon shall be lncluded ln the contract unit price for 
guardrail. Bolt end treatment for timber post shall be included in the contract unit price for guardrail. 

FDR LOCA T/ONS USED BY PEDESTRIANS DR CYCUSTS 

PEDESTRIAN SAFETY TREATMENTS 
LDCAT/ON AT CURB & GUTTER SECTIONS-DETAIL L 

@ -
-
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lk 
(Width varieS 

5;dewa 

Al 

'M"n J s•std.: 4 '. 

/~ 
2 11 Misc. Asphalt~' 
I 

This Standard Post Must___- l<I 21' -6" (Curb And Gutter Flare J I .J' 1.3' 10' I 6 1 -8 11 I .3' I 
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'. 

Curb flare shall follow guardrail flare, see elsewhere 
in this Index for additional guardrail flare information. 

' ~Curb Transition r--- F Jared End Anchorage Assembly 311-6 11 Guardrail Flare 
(MELT Shown) 

c-1 351-4 11 Dron Curb 

0'-9" (MELT! 
I' -.3-}" ( SRT-.350 & REGENT J r--i 
2•-31"( FLEAT-.350 J 

PLAN 

2'-.3i" SRTIHBA-6 POST ~-

~r <:: 2" Misc. Asphalt\ 

- 0.02 (Std. J , 

/,---i <<'-V//A"""'- I 

45' 

I : IL--~~~ 

Sidewalk (Varies J 

Trans
1

ifion 

I 

Note: For Proprietary End Treatments See the Qualified Products List. 
SECTION CC 

!'-!"(MELT! e-1 -7--___,_~1 
I' -8-J_" ( SRT -.350 & REGENT J 
l'-7" (FLEAT-.350! 
I' -7" SRTIHBA -6 POST 

Sidewalk (Varies J 

2" Misc. Asphalt I 

~, 

I I 

I I 

~ 
0.02 (Std. J ,.-.------------, 

SECTION BB 
4' 

' 

I 

Sidewalk (Varies J 
/ 

~ 
..... 

0.02 (Std. J '- -

0 J 
I 

" 
,, 

" · c. As halt 2 Mis P 
SECTION AA 

APPROACH TREATMENT FOR CURB ANO GUTTER 

DETAIL Q 

-------------7-
Sidewalk Without Utility Strip___/ 

.3' 10' I ~ Curb And Gutter Type F 

' 

¢==:J 

I 

I 

@ 
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f" x 1j" Slots <:::::::J 
f 8 Per Beam J Direction Of Traffic 
With i" x If" Long 
Button Head Bolts Lap 
And Nuts r 8 Reqd. J 

4
,, 

4
,, 

Tro/llng Beam. ~l1 ~I I I 
Terminal Section ~I ' I 

Or End Shoe 

f-" x 2.J." Slots CD 

With Post Bolf And Nut 
With i" Steel Wosher ~ 
Under Nut 

25.j
0

± ForEnd 2'-6u 
Anchorage Type ~ I 
MELT and CRT. ~ Neutral Axis 
Field Bend With ..[;... 
Uetalizing Permitted~~_ '==---=-I ~f 

f" x 2J." Slot 

-~ 

~" x 2.J.11 Slot 

Contour To Fit 
Over Beam 

ID ID 
I 

I 
I 

-1- 1--
I 
I 

<D <D 

I' -3u R Standard 
( 10.J.u R When Used 
For End Anchorage 
Type MELT) 

-----------

Contour To Fit 
OVer Beam 

8/N 7/N 
1 Varies 

W-BEAM RAIL SPUCE 

f"tJ Hole ( Typ. J 
f4 Reqd. J 

31" x 1j11 Slots 
( Typ. ) ( 8 Reqd. ) 

Note: i"tJ Steel washer required with splice bo/fs 

SPECIAL END SHOE 

31" x tj" Slots 
f Typ. J f 4 Reqd. J E----: --ID ----

§111 x /~11 Slots 
( Typ. J ( 8 Reqd. J 

FLARED END SECTION ROUNDED END SECTION 

Note: 

3" 
. ( mu Bose Metal 

-j r--Thickness 

For beam washer requirements on end terminals, see individual 
end anchorage assembly details. Washers ore to be used where 
necessary to accompllsh allgnment or where the posts bolt head 
shows tendency to pull through the rail slot. Washers installed on 
guardrail, between end anchorages, prior to July I, 1990 may remain 
In place untfl the guordrafl ls relocated or untfl repolrs require 
removal and relnstollment of a post bolt. 

I RECTANGULAR PLATE WASHER I 

BEAM WASHER 

I~" 

l-:::i;1 /," Bose I ~I -j ~ /letal TMckness 

@+-
Note: The round washer ls not lntended for use under the recess nut for 

the beam to beam rall splice. The washer ls 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 timber post and offset blocks; 
for connectlng the beam to steel posts with timber offset blocks; under 
the hex bolt head for securing the beam anchor plate to the beam; and. 
for general guardrail connections by i"tJ hex bolts and nuts. For 
supplemental i"nformation see BEAM ANCHOR PLATE, PERMISSIBLE POST 
AND OFFSET BLOCK COMBINATIONS, lndlvldual end anchorage assembly 
details, SPECIAL STEEL GUARDRAIL POSTS, SPECIAL END SHOE, W-BEAU 
RAIL SPUCE, THRIE-BEAM RAIL SPLICE, and THRIE-BEAM TERMINAL 
CONNECTOR details. 

j• STEEL WASHER 

12" 
6" 

lutJ x 'iku Deep 
Recess (Both Sides J I I 

L 

I 1§" 

lf---~11=11111=1111 ~;;__{~_3 
L 

THREAD 
LENGTH APPL/CATION 

(In. J ( Uln. J (In. J 

ti" Full Length Rafi Spl!ce Bolt 

Single Or Double Faced Guardrail 
Post Bolt - Timber Or Recycled Plostlc Offset 

10" 4" Block! s J On Steel Post 
As An Option, A Single 25 11* 
Long Post Bolt May Be Used 

18 11 4" Post Bolt - Single Faced Guardral/ Timber Posts 

25"* 4" Post Bolt - Double Faced Guardrail Tlmber Posts 
Double Faced Guardrall Steel Posts 

Spec/of bolts hovlng lengths of 10" or greater shall hove a 
thread length of not less than 4 11

• 

For applications where special bolts having lengths greater 
than 25u are required, the Contractor may use a ;ut') threaded 
rod r field cut to length J. A hex nut and beam washer shall 
be used at the guardrail face with no more than ~" 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 metallzed with 
organic zinc-rich coating. 

* Use of the 25" AASHTO-AGC-ARTBA standard length post bolt 
on double faced guardrall that results In the bolt pro]ectlng more 
than ~11 beyond the face of the nut after pull-up shall be trimmed 
to i" reveal and metalized with organic zi"nc-rich coating. 

j• OVAL SHOULDER BUTTON HEAD BOLT 

j• MODIFIED HEAVY 
HEX NUT <RECESSED NUT J 

~11 x 2/11 Slot 
------ I 

~ 

I 

I I 

Note: For applfootlon lnformatlon see lndlvldual 
end anchorage assembly details. 

W-BEAM BACK-UP PLATE 

HS Hex bolts for THR/E-BEAU TERMINAL CONNECTORS shall conform to the 
requirements of ASTM A449 (Type I J 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 (Ft. J 
Measured From Face Of Guardrail To 
Front Of Above Ground Rlgld Hazard 

POST SINGLE BEAM NESTED BEAUS 
SPACING 

f Ft. J W-Beam Thri"e-Beom W-Beom Thrle-Beom 

61-3 11 4' 3'-3" N/A N/A 
3 1-lj" 3' 2 1-8 11 2'-8" 2'-4 11 

f'-61 11 N/A N/A 2'-4 11 2' 

Note: The values shown should be utlllzed unless changes 
are supported by impericol validation. Those desiring 
to develop offset values from the si"muloted deflection 
values shown in Table 5.4 of the AASHTO Roadside 
Design Gulde are ooutloned to proceed only If back-
ground in the table development is understood. 

MINIMUM OFFSET FOR 
SINGLE FACED GUARDRAIL <Ft. J 

2006 FOOT Design Standards 
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§111 x I~" Slots 
( Typ. ) ( 4 Reqd. J 

BUFFER END SECTION 

jiu x I~" Slots 

~" x 2.J.
11 Slot~ 

i Of Beam-7 i" R"-300/J-T 
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Note~ 

Symmetrical 

1"0x7" Stud, Full Threads, 
Galvanized (Both Ends J ~ 

1
--------~6~'-~62 '\ 

7" 2.-M" 5f" 
fq i-- --i ~i" I Swage Fitting 

-~I ~:I I c:;::i==::JCllll•••• 
i-"0 Galvanized Cable (6xl9) 
Swage Connected To Studs 

Cable assemblles shall be In accordance with the specifications of 
AASHTO-AGC-ARTBA 'A Guide To Standardized Highway Barrier Hardware' 
Cable Anchor Assembly FCAOI. An additional coble assembly 9' in length with a 

ru~ 
c-_ 11 "1/J Hare 

' . 
" 

BEARING PLATE 

2. 11 Nom. Dia. 
2.051" ID, 2.31'5" OD I 

6" 

~E- -} 
BREAJCAWAY TERMINAL 

POST SLEEVE 

swaged flttlng on one (I J end ls required for each end anchorage assembly Type CRT. 

9" 6" 

24" 

CABLE ASSEMBLY 

9" 

f" Steel![_, Galvanized 

SOIL PLATES 

f" x lj" Slots 
f 12. Per Beam J 

9" 6" 9" 

24" 

Lap 

With §" x If" Long 4i" 4j" 
Button Head Bolts 

12" 

6" 

I 
' 

,f" x 2t" Slat ---- I 

-=-
T 

I 

I -£9-

T 

I 

Back-up plate required behind rail elements at 
intermediate (non-splice) posts when steel 
offset block used. 

THRl-BEAll BACK-UP PLATE 

I I I 

2" 

I i 
4" I 4" I 

'',~ © er I 

I " '!' 

Hex Nut 
Hex (Jam) Nut 

1"0 Anchor Rad And 
Cable Assembly 

Washer ( 2." OD, lik"ID, j,/Thlck) 

i" x zl:" x 3" Steel End Plate 
With I'" Center Hole 

4" 4" 

"1 _,I, 

~ ~-
e----

~ 
- --0 

12." 

i"fJ Holes 

16
,, / (Typ.) (8 Reqd.) 

'"2-.. --4-.. -~-4 .. --1.~4~ .. --2-" .. I 

! I I 
I I 

Shaped Steel Plate 
(16"xl2~"xi"J 

c--.~~ Three 
f 5-J. Sides 

BACK VIEW 

BEAM ANCHOR PLATE 

§" Plate For Bridge Traffic Railing Barrier 
f" Plate For Barrler Walls f" Plate For All Applfcaflons 

THRIE-BEAJI TERMINAL CONNECTOR SPECIAL ENO SHOE 
A/11/o/u 1•e &t:ept A6 sm.n 

H"-11 x rJ." Long Hex Head 
Bolts And Nuts With Plain 
Round Washers Under Heads 
r 8 Reqd. I -~-

Anchor Plate 

SECTIONS 

If" Plate 
See Detail J For Applfcatlon 

FILLER PLATE 

GALVANIZED STEEL BACK-UP PLATES FOR CONNECTING SPECIAL ENO SHOES ANO TERMINAL 
CONNECTORS TO CONCRETE BRIDGE TRAFFIC RAILJNG BARRIERS ANO CONCRETE BARRIER WALLS 

6' 3" -

3'-tl" 3'-ti" 

4" <ff" I 2." Min. 2" JJ;n. I 
4f" 4.i" 

' <b 

C::J 

C::J F> 
rh 

' <b C::J 

C::J 
44" <ff" 3" 

i-" x 2j" Post Bolt Slots ( Typ. JI 
-

W-Beam 

About< ~-- And Nuts rr2 Reqd. I~ ~ l ' --.-!,. 
/"0 Holes-;:_ 
r 2 Reqd. I lil 

/j ' 
@<._: I /" x 2.-J." Post Bolt 

Slots f 2. Reqd. J 

' 
f" x lj" Splice Bolt Slots ( Typ. J I 

,,..~ Tralllng Beam, W-Thrle ~ 1 

.... I 

i 
Beam Transition Section-...._ j 

0 

Or Termlnal Connectort m 

~~-

--t Post Bolt Slot ~·{ 
i" x 2j" Slots f 2 Per Beam J 
With Post Bolts And Nuts CD 

Wi"th i" Steel Washers 
Under Nuts f 2 Reqd. J 

m 

I 

<= 
Direction Of Traffic 

THRIE-BEAll THRIE-BEAM RAIL SPLJCE 

~ ~ 
~ I @( 

ares r Typ. J __/ /i"0 H 
f7 Reqd.) 

" 
f" x 1?" Slots 
Rotated 50" f Typ. J 
( 12 Reqd.) 

Note: f"0 steel washer required with splice bolts 

THRIE-BEAll TERMINAL CONNECTOR 

@ -
-

W-THRIE BEAii TRANSITION SECTION 
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y----l' WB x 18 Post 
I , l:s" ·IS 

~~-,rl-n----

WB x 18 Post 

II" 

M fr"(!Jx 10 11 Galvanized 
Anchor Bolts ( 4 Reqd. ), 
Hex Nuts ( 8 Reqd. ) & 
Standard Washers 
(4 Reqd. J 

+.--- f WB x 18 Post 

i" x lj" Slotted Hole ±I 
f------l------"+=1==1'i__--I Y'.--t-'<J - Adjusting Nuts __ f==~;==f==';'if-,=!'----..-1 

FRONT VIEW 

l"flJ Holes 

Base Plate 

r Slotted Hole 

TOP VIEW 

2"f2J Recess

Anchor Hole -i==------------i 
( See Note 3) 

SIDE VIEW 

FOR REPLACEMENT OF EXISTING WB 1118 
GUARDRAIL POSTS ON APPROACH SLABS ANO BRIDGES 

* Addltlonol slotted hole requlred when mounting thrle-beam guardrofl 

I' W6x9Post 

Note: 
See Notes Nos. 2 thru 5 Below. 

i"flJ x 10" Galvanized Anchor 
Bolts r 4 Reqd. J, Hex Nuts 
r 8 Reqd. J & Standard Washers 
f4 Reqd. J i" )( 12" )( 12" 

/Base Plate 

Adjusting Nuts-1---=.E:F=+=d!ilii-c=1,----.--I 

2"0 Recess- -q- ~ ~ 
Anchor Hole -c=----.---------1 
( See Note 3 J Existing Structure 

SIDE VIEW 

FOR CONSTRIJCTION OF GUARDRAIL WHERE CULVERT, PIER FOOTING 
OR OTHER STRIJCTURE PRECWDES ORNEN POST INSTAU.A T/ON 

NOTES: (SPECIAL STEEL POST J 

I. See Index No. 402 for spec/al steel posts required for construction and repair of guardrall transitions 
to bridge traffic railing barrier retrofits on existing bridges. See Structures Index Nos. 470 through 476 
for steel posts requi"red to construct traffic railing barrier retrofits on existing bridges. 

2. Either anchor bolts, concrete wedge anchors or approved Adhesi"ve-Bonded Anchors for Structural 
Appli"cations may be used. 

Anchor bo/fs, wedge anchors and adhesi"ve anchors shall have a mi"ni"mum tensile strength of 60,000 psi and 
galvanized i"n accordance wi"th ASTM Al53 (stainless steel components may be substituted but components 
plated In accordance with ASTM B-633 are not acceptable). Adhesfve anchor rods shall be equal In diameter 
to that detailed for anchor bolts. Wedge anchors are to be Installed In accordance with the manufacturer's 
recommendations, assumi"ng 3,000 psi compressive strength for concrete. Wedge anchors shall also meet the 
following requirements: (a J tensile load each anchor: approach slabs 14,000 lbs.; other structures 8,000 lbs. 
( b J shear load each anchor: approach slabs 15.000 lbs.; other structurers 7.800 lbs. 

3. Posts are to be plumbed by adjusting nuts or mortar seating. Posts i"nstalled using anchor bolts and adhesive 
anchors are to be set with adjusting nuts as detailed, unless the Engineer approves the use of mortar 
seating in Ueu of adjusting nuts. Posts installed using wedge anchors are to be set wi"th mortar seating. 
Base plates shall be grouted with neat finish. 

4. Adhesfve-Bonded Anchors for Structural Applications shall comply with Section 931 and be Installed In 
accordance with Section 416. Drilled hole diameter shall be in accordance with the manufacturer's i"nstructlons. 

5. Anchor holes and recesses shall be drilled: wedge anchor holes are to be drllled In accordance with the 
manufacturer's specificotlons. Encountered reinforcing steel shall be drilled 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 galvani"zed in accordance with ASTU A/2.3. Any damaged galvanized areas 
are to be meta/lzed ln accordance with Section 562 of the Standard Specfffcaflons. 

SPECIAL STEEL GUARDRAIL POSTS 

2f"0 Hole 
(Install Breakaway 
Terminal Post Sleeve _ 
In End Post Only J .::1o.1 

~ 110 Hole 

i" x 2iJ' Slot 

~3t"~ Hole 

i"flJ Holes 

TS 8 11 x6" xi" 
Galvanized 

'f' ( 2 Holes Each Post J 

"' fr"0 Hole 

0 0 
SIDE VIEW FRONT VIEW 

For Use In Combination With Steel Tube FRONT VIEW SIDE VIEW 

SHORT TIMBER BREAKAWAY POST CRT TIMBER POST 

SPECIAL TIMBER GUARDRAIL POSTS 

D 
SIDE VIEW W-BEAM 

*/i"fl Hole When 
Rubrall Called For 

FRONT VIEW 

. ... .... 

rn 
THRIE-BEAU 

WITH ST AND ARD 
OFFSET BLOCKS 

FRONT VIEW 

All Holes Shall Be /i"fl Identical Front And Back Flanges 

THRIE-BEAM WITH 
STEEL MODIFIED 

THRIE-BEAM 
OFFSET BLOCKS 

FRONT VIEW 

n 

SIDE VIEW FRONT VIEW 
Note: 6 11 -C steel posts are to face the 

same di"rection in any continuous run 
of guardrail. Posts to be galvanized 
In accordance with ASTM Al23. 

Note: W6 x 8.5 or W6 x 9 steel posts may be either rolled or welded structural shapes 
conforming to or exceeding the design properties of ASTM A6/A6M. Welding 
shall be in accordance wi"th the requirements of ASTM A769/A769M. Posts 
shall be cut to length and the ends seal welded between web and flange before 
ga/vanlzi"ng. Posts to be galvanized in accordance with ASTU Al2.3. 

6•-c STEEL POST 

W611 8.5 OR W6119 STEEL POST 

STANDARD TIMBER AND STEEL GUARDRAIL POSTS 

GUARDRAIL POSTS 

@ -
-

2006 FOOT Design Standards 

GUARDRAIL 

Open End 

SIDE VIEW FRONT VIEW 

SIDE VIEW 

For Use In Combination With 
Short Timber Breakaway Post 

STEEL TUBE 

D 

i"a Hole 
(Centered ±i-11

) 

i"f2J Hole 
r When Thrfe 
Beam Post J 

f 11f2J Hole 
(When Rubrail 
Required J 

545 And Treated 

FRONT VIEW 

TIMBER POST 
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Notes: 

Only Single Special Post Shown 4 
(Normal Location For Special Post J 

Mox. Varlotion In Locotlon JMax. Variation In Location On 
For Slngle Special Post ~ ___ ~ j I . One Of Two Special Posts 

Mox. Varlotlon In Locaflon Of I ii' I ~ ~ 
One Of Two Spec;o/ Posts 

11 
i ( / '\ l 

/\~()c,t 
//. ~o- I 

NUMBER OF SPECIAL POSTS 
(Single Offset Block J r Double Offset Block J 
Mln. I Min. I 
Mox. 2. Max. 2. 

Basis Of Estimate For Payment I 

/ 
~ 

CURB INLET TYPE I 

Max. Variation In Location Of Max. Voriatlon In Location Of 

One Of Two Spec;o/ Posts 11 / ~ ~ '\ n One Of Two Spec/al Posts 

( 0 NUMBER OF SPECIAL POSTS Y\ Min. 2. 

/ \ \_ j / " Bos~:';,/ Esnmote For Payment 2 

/ "~-~ " / __ o____ ~ 

CURB INLET TYPE 2 

c Mox. Vor;ot;on In Locof;on 
Of Special Post 

I ~ 

Only Single Special Post Shown ~ . . . 
(Normal Location For Offset Block J (f Max. Variation In Location 

I 
1 

For Single Special Post 

Max. Variation In Location Of\ 
1 

- - --: 11 i - -
1 

I Max. Variation In Location Of 
One Of Two Special Posts I 1-- ----j I One Of Two Spec/al Posts 

~---/ \ NUMBER OF SPECIAL POSTS 
<Single Offset Block J <Double Offset Block J 

t,..--Timber Or 
Steel Posts 

( W6 x 9 Post Shown J 

. .--- Misc. Asphalt 

I 
_--- - Foam Wrap 

.,.L-- Class I Cone. 
,.. (Do Not Add 

Reinf. Steel J 

SECTION 

15 11 For Steel Post Or 
fl" For Timber Post 

NUMBER OF SPECIAL POSTS 
Uln. I 
Uax. I 

(0\ 
/"'~ //;\ 

I " _o:::_, / \ 

Min. I Min. I 
Max. 2 Max. I 

Basis Of Estimate For Payment I 

To FacUitate Post Replacement Install With 
i" Plastic Foam Sheet On All Sides, Below 

Basis Of Payment I 

/ \ 
/ " 

CURB INLET TYPE 3 CURB INLET TYPE 4 

ITT 
Max. Variatlon In Location Of special Post Max. Varlation In Location Of-n 

14 
Max. variation Jn Location Of 

_ -----j One Of Two Spec/al Posts One Of Two Specla/ Posts 

I NUMBER OF SPECIAL POSTS NUMBER OF SPECIAL POSTS 

11 
I Mln. I Mln. 2. 

The Surface Of The Miscellaneous Asphalt Pavement. 

Foam Or Timber Block-out 
For W6 x 9 Or 6 11 C Posts 

PLAN 
< sa.JARE OPTION J 

15 11 For Steel Post Or 
fl" For Timber Post 

Foam Wrap And Foam Or Timber]@=> I 
Block-outs Same As For Square 
Option Above. 

I 

Max. I Max. 2 
I Basis Of Payment I B · Of p t 2 LJ: ___ 11[ i l,=====~T?J~· : ~i!::::::±:=o5's ~oymen ~ 

PLAN 
(ROUND 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 Assemblles Type IL 

TO BE USED PRINCIPALLY OVER SHALLOW UTILITIES 

ENCASED GUARDRAIL POST 
CURB INLET TYPE 5 CURB INLET TYPE 6 

LE9ENO 
I. The locations shown for special posts mounted on inlets are to be used as guidelines 

for positioning the posts and for estimating the number of requlred posts. 
3. Variations shown for the locations of specla/ posts mounted on inlets are established from 

standard post spacing <6'-3 11 
); clearance of standard posts from inlets r 4" min. J; use 

Variation In Location Of Speclal Post: 

~ngl~ Offset Block rs J On Adjacent Standard Post f s J 
2. Specla/ posts and thelr anchorages mounted on curb lnlets shall be in accordance wlth 

special steel guardrail posts Sheet 19, and pald for under the contract unit price for 
Special Guardrall Post, EA. 

of slngle and double offset blocks on standard posts adjacent to the lnlets; optional 
flange mountings; and, concrete anchor edge distances ( 2" for grouted and 3;11 for 
expansion anchors J. The number of posts and their locations may vary by reducing post 
spacing and adjusting the length of rail panel ( s ). 

4. Encased guardrall posts shall conform In sectlon to standard timber 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 UJCATIONS ON CURB INLETS 

@ -
-

1 ~Expanded Location By Using Double Offset 
Blocks On Adjacent Standard Post ( s J 
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Misc. Asphalt P<Nt. JO' Approach End Guardrail 

~---

i" x 2511 Long Post Bolt And Nut With 
Beam Wosher Under Head And Under Nut 
r Timber Post And Block) 

Hex Nut & Hex (Jam) Nut 
And Wosher Each End 

Buffer End Section 

\___Short Timber Breakaway Post 

TOP VIEW - DWBLE FACE ---'y-- ----

i" x /8 11 Long Post Bolt And Nut With Beam Wosher 
Under Head And i" Plain Round Wosher Under Nut 
( Timber Post And Block) 

i" x 10 11 Long Post Bolt And Nut 
With Beam Wosher Under Head And 
i" Plain Round Wosher Under Nut 

Flared End Section 

Steel End Plate, Wosher, Hex 
Nut And Hex (Jam) Nut 

;~~ 

Misc. Asphalt P<Nt. 
10' Approach End Guardrof/ 

Misc. Asphalt Povt. 
6' Trolllng End Guardroll ~ 

I Approach Rall I Position Var~es J c> ..----------'=::] Buffer End Section 
(:::: ~ ~~ For Approach End Anchorage ). ~~~-1--1 
c--~~ I 

Anchor Plate Coble Assembly (Rounded End Section When Guardrail 
Located Adjacent To Pedestrian Woy 

Turnbua:ir;:~;. 7
00 

J I - -+~ J I 
See Note Below = ==f== O 

Position Vories 

Or Blkewoy J _J 
\ 

Hex Nut & Hex (Jam) Nut 
~--~A~n~d~W~os.her Each End 
"- Short Timber Breakaway Post 

SoU Plotedl 

TOP VIEW - SINGLE FACE 
Misc. As halt Povt. 

End Measurement For Guordroll Payment 6 1 Trailing End Guardrail 

---"1-~6_'-~3~"~T~o~N~ex~t~P~o~s~t---+~---------6~'--3~"----------" 

12 11 /6 11 

----1='='>---_l ____ _!_ _____ '!stw~rt~T"'lmb'!'..'e".'r':!.=~=;,=--/"'-->"f'irl End Section f- Breakaway Post 
o o I 

Timber Or Steel Post With Timber 
Block Moy Be Used, Timber Post And 
Block Shown (This Post Must Be 
Timber In Steel Post Run Of Roil 
Adjacent To Pedestrlon Woy 
Or Bikewoy, To Provide Anchorage --~ 
For Pipe Roils As Required) 

I [QJ I 
I - - ~Anchor Plate 
€::~~~~~ 
L __ J ~ 

~',-,,c~ --:-

Coble To Be Drown Tout 
With Hand Wrench Prior 
To Setting Jam Nuts 

Misc. Asphalt Povt. 

Post Sleeve 

i" x 10 11 Long Bolt And Nut With i" Plain 
Round Wosher Under Head And Nut 

FRONT VIEW 

Soil Plate 
/8 11 x 24 11 x f" 

Steel Tube 

0 

I 

I I 
~I-
I I 

1 

Two 8d Nails To ~ 
Prevent Rotation -:.... 

Beori"ng Plate 

i" x 18 11 Lo'H{. Bolt And 
Nuts With 8

11 Plain Round 
Wosher Under Head And Nut 
( 2 Req'd.) 

I I Note: Steel tubes and attached soil I I plate may be Installed by: 

r I J Excavating, bockfllllng and 
I I compacting to provide full 

I I 
passive soil resistance to 
all surfaces of the tube and 

I I sol/ plate. 

I I 
( 2 J Drlvlng steel tube and sol/ 

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 ANCHORME 

Trolllng Roll 

"' 
Flared Or Rounded End Section "'r--~ _ ~ - --- _J 
On Trailing End Section c::::::>- <=:J I 1~ Concrete Anchor Block 

30 11 r Block To Be Positioned To 
1fJF' VIEW Suit Anchorage Allgnment. 

Only One Anchorage Required. 

End Measurement For Guordrof/ Payment 
Anchorage To Be On Approach 
Roil When Both Approach 
And Trailing Guardrails Are 
Connected. J 61-3 11 4'-911 

I 12 11 16 11 

I I I Aootwr Plate 
Standard Post 

. 
~ 

Misc. Asphalt Povt. - '-

,_---f=l---+----~-F'l-,,---,1 
----@ ~~ ~ 

lc---t-+----=.,=----'t---p...__jj Misc. Asphalt Povt. 
No Cover Required 

12 --,--,-------
"' LJ /

11

~ Golv. 
,. Anchor Rod 
'f 11 

--.---- ~~ I .. ----

LJ ~ I ~ Galvanized 4 11 x 411 x 311 Plate ~ ~ ~ n : _/' ~/ Beveled Wosher And Hex Nut 

"' LJ ~---

1j11 ID Pipe Sleeve I ~ 
LJ ---

FIDIT VIEW 
Turnbuckle to be used only for guardrail that is reset vertically. The existing anchor rod ( 111 or If" Dia. J shall be field out, 
threaded 4" on each end. and. metoflzed In oooordance with Sectlons 562 and 971 of the Standard Speclflcotlons. The cost 
for cuttlng, 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 installing the 
Beam Anchor Plate, Anchor Rod, Pi"pe Sleeve, Anchor Block, elther Flared, Rounded or Buffer End Section, and the necessary 
hardware. 

CONCRETE ANCHOR BlJJCK OPTION 

TYPE II NOTES 
I. Unless speclfled In the plans, the contractor can supply either the cable anchor option or the 

concrete anchor block option. 

2. Type II end anchorage assemblies ore approved for all speeds and ore lntended for use as: 
(a J trol/lng end anchorages for slngle face free stondlng guordrol/ systems; 
r b J approach end anchorages for single face free standing guardrail systems when end anchorage 

is located outside of the clear zone; and, 
( c J both approach and troili"ng ends of double face guardrail systems. 
Crash oushlons shall be constructed at or In /leu of approach Type II end anchorages located 
inside the clear zone. 

3. These end anchors ore to be pald for under the contract unit price for Guardrail, End Anchorage 
Assembly r Type II J, EA as called for ln the plans or l:1y permit. 

AAS£118LY TYPE II 
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Soil Plate-----..._" 

Nut & Wosher 

Steel Tube 

§" x 18" Long Pos~-"'~ ~ 
Bolt & Nut With 
i" Plain Round 
Washer Under Nut 

Shelf Angle 

Short Timber Breakaway 
Post And Offset Block 

Shelf Angle 

2i110 Hole 
Guardrail Pavement 

Soil Plate 
24 11 x/811 xf11 

or 
24 11 x 24 11 x i 11 

Steel Tube 

I 
I I 
r1 
I I 

37.5' Flare (La Panels In Direction Of Near Traffic) 

PLAN 
MODIFIED ECCENTRIC WADER TERMINAL (MELT J 

Buffer End Section 

Diaphragm Plate 
i" x I~" Long Button 
Head Bolts And 
Recess Nuts Steel Tube 

Sol/Plate~ 

Special End Shoe 
Strut And Yoke Assembly 

Cable Assembly 

§11 x 1~ 11 Long Button Head Bolt 
And Nut Wlth Beam Wosher 
Under Head And Nut 

TOP VIEW 

61-3 11 

l'-0 11 11-4 11 

,--- - --, 
I 

-[QJ-

1 

"'E::::~ ~ ~~ 

Coble To Be Drawn Taut 
With Hand Wrench Prior 
To Setting Jam Nuts 

Strut And Yoke Assembly 

----//):7~---

i" x JO" Long Bolf And Nut With §11 Plain 
Round Wasner Under Head And Nut 

Soil Plate 
24 11 x/811 xf11 

or 
24 11 x 24 11 x i 11 

Note: Steel tubes and attached soil 

(6 Reqd. J n- _Hex Nut, Hex (JamJ Nut 
\Q And Washer Each End 

Apply 8 11 x 24H Amber 
Retroreflectlve 
Adhesive Sheeting 
To Nose 

§11 x10 11 Long Post Bolt And Nut With 
Beam Washer Under Head And 
i" Plain Round Washer Under Nut 

Short Timber Breakaway Post 

Amber Refrorefleoflve 
Sheeting (See AOOve J 

. 
Two Bd Nalls To ~-· 
Prevent Rotation 

Bearing Plate 

2-i" x 7-J." Long Bolts And Nuts 
With i" Plain Round Wosher 

--under Heads And Nuts 
( 2 Reqd. Per Steel Tube J 

Steel Tube 

~"'.~ plate may be installed by: 

TI( I J Excavating, backfilling and compacting 
to provide full passive soil resistance 
to all surfaces of the tube and sol/ plate. 

( 2 J Driving steel tube and soil plate as a 
unit with a dummy timber post to prevent 
damage to breakaway post. 

FRONT VIEW 

TI 
END ANCHORNJE 

liiiiiJ ±21' R Fabricated 
over Beg. 6'-3" 

PLAN 

ELEVATION 

MODIFIED ECCENTRIC lJJADER TERMINAL NOTES 

I. The MELT is applicable for design speeds up fo 45 mph. The MELT is intended for use as an approach end guardrail 
anchorage for shoulder guardrail. Its alignment is a flare from the normal guardrail alignment with an effective length of 
37.5' including three standard W-beam panel outside of any standard guardrail, guardrail transitions or other special 
treatments. 

2. This standard drawing ls produced by the Florida Department Of Transportation solely for use by the Department and Its 
assignees. This standard drawing prol/ldes the general graphics and Information necessary to field Identify component parts 
of the MELT and their Incorporation Info a whole system. 

J. This standard drawing ls sufficient for plan detalfs for the MELT when fnstaffed In connection with shoulder guardralf and 
precludes the requirement for shop drawing submfffals unless the plans otherwise coif for such submlffals. The MELT shall 
be assembled In accordance with the dfstrfbufor's detalfed drawings, procedures and specifications. 

4. The first two post must be short timber breakaway posts with steel foundation tubes and solf plates. post Nos. J thru 6 must 
be CRT timber posts and post No. 7 must be a standard timber post. 

5. The MELT can not be used In medians where horizontal clearance requires the use of a backralf. 

6. See the General Notes for galvanizing requirements of metafflc components. 

7. If the plans coif for the MELT at a specific location, substitutions with other end anchorage assemblies wllf not be permitted 
unless approved by the Engineer. If the plans call for end anchorage assembly 'flared' at a specific location, the contractor 
has the option fo construct any FOOT approved flared assembly that meet the appllcotlons for that location. Where a flared 
end anchorage ls coiled for In the plans, any approved substitution with a parolfef end anchorage wllf not be ellglble for VECP 
consideration. 

8. The UELT shall be paid for under the controot unit price for Guardralf, End Anchorage Assembly (Flared J, EA and shall be full 
compensation for furnishing and lnsfol/fng all components In oocordonce with the plons1 the distributor's defof/ed d17I'Hlngs, 
procedures and specifications and this Index. 

<f> - - t- • _., - - ~- - 4 1' - - 'I' 

- i- -+ - :.-t[--i- - i- ---+- - -- - --1- - -i- -
I I ~ I I I I 1 

-<>--"- 1'--f--~ -t--$ 

IBi'IB~'I 
FLAT PLATE LAYOOT 

All Slots Shall Be JI' x lfr# 
SHELF ANGLE 

81.JFFERED ENO SECTION 

rt" Fi" R /Typ.J 

LC 6xB.2 

5 [ 
5'-7f" 

STRUT 

£ ' ,. 
! ;.:. 

PLAN YOKE ( 2. Reqd. I 
Note: Assembly installed wlth channel turned down for right side 

guardralf and turned up for left side guardralf. 

STEEL STRUT ANO YO/CE ASSEMBLY 

Note: Bolt holes are not required, but, diaphragms with either manufacturer 
produced two or three hole in line patterns are acceptable. 

OIAPHRN311 PLATE < 2 Reqd. J 

ASSEMBLY TYPE IJELT 

@ -
-
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Soll Plate 

~11 ~ 
-/-1-

" -ri-
~11 

Steel Tube 

i" Dia. x 9' -0 11 Cable 
With One SWaged End 

2J" x 2j" x i" x 8 11 Galvanized 
Structural Tube 

Tack Weld Zj" x 2-j" x ;f" 
Steel Plate With t.,b" Dia. 
Hale To Tubular Steel 

£ Shorl T;mber Breakaway Post 

,. ~ i" x 4 11 x12 11 Steel Plate 
.. L_ 

O" OD Plpe (See Below J 

'f" Dia. x 9'-0" Coble With 
One Swaged End (See Sheet 18 J 

Anchor Plate Buffer End Section Lower Coble Attachment 
(See Left J 

Soff Plate 

:Jb~~~~i~Ulsc. ipi,t Pavt. 

i"gJ Cable WHh Swaged Ends 
Soll Plate Speclal GuardraU Plpe 

Attachment (See Left J 
Attach W-beam To Steel Pfpe With 
i" x ti" Button Head Bolt With No Washer. 

(See Sheet 18 J. Coble To Be Drawn Taut 
With Hand Wrench Prlor To Sefflng Jam 
Nuts And Connecting Lower Coble TOP VIEW 

CONTROLLED RELEASE RETURN NOTES 
I. Contro/fed release returns are intended for use (a J in openings ln continuous 

guardroU for dn"veway and slde road access when flares and transltlons or 
standard radial returns con not be applied (Sheet II); and, ( bJ for shielding the 
ends of bridge traffic roils and barrier walls where the dri"vewoy and side road 
access is i"n close proximity to the structure and space does not permit the proper 
use of approved flared and parallel types of Guardrall End Anchorage Assemblles. 

2. Controlled release returns ore not intended as o substltute or replacement 
for the appropriate use of approved vehicle lmpoct attenuators. 

Hex Nut. Hex (Jam J Nut & Washer Each End No Connection To Post Is Required. 6'-.3" 6'-3" 10' 

3. Controlled release returns with either 8', 16' or 24' radU ore designed for 
highway speeds of 60 mph or less; the 32' radius return is to be used only 
for hlgfrway speeds of 45 mph or less. 

Timber Breakaway Post 

TOP VIEW 

Ti"mber Breakaway Past 

Steel Tube 

2j11 x 2j" x i" x 8 11 Galvanized 
Structural Tube 

Cable (See Above J 

i 
FRONT VIEW 

WWER CABLE ATTACHMENT 

c i ng 
Do NOT Bolt Rail To Post At----......._ f?Vo i 

The Center Of The Nose. ,.; ,,..+-..,,-
(See 'CONTROLLED RELEASE , ' "'' 
RETURN NOTES' No. 10 i <o -l' 

<> 

~ ... 
5 

Return Length Of Shop No. Of CRT Nom. 
R Bent Panels Pasts 

8' 12.5' 5 
16' 25' 6 

24' 31.5' 8 
32' 50' II 

f" Dia Hole 

TOP VIEW 

121) 

Steel Plate (See Above) 

10 11 OD Schedule 40 
Galvanized Steel Pipe 

Ti"mber Breakaway Post 

FRONT VIEW 

SPECIAL GUARDRAIL PIPE ATTACHMENT 

To Next Post 

Lower Cable Attachment 
(See Left J 

Soil Plate ( 24" x 18" x ;f11 J 

~---steel Tubes----.< 

FRONT VIEW 

4. The controlled release returns shown ore desfgned as full returns based on 
on intersectlon angle of 90°. The return can be termi"noted with the Guardrail 
End Anchorage Assembly Type CRT or connected to standard guardrail as shown 
or as otherwi"se detailed in the plans. 

5. The Guardrail End Anchorage Assembly Type CRT i"s to be used only for the 
controlled release returns with 8', 16', 24' and 32' radii as shown; the assembly 
ls not to be used In any tangent roll or flared ra!I app/fcoflons. other types of 
end anchorage ossemb/les are not to be used In the controlled release returns. 

6. The area immediately behlnd the control release return shall hove slopes not 
steeper than I: 2 and be rnoi"ntai"ned free of fixed objects in accordance with 
the area limits tabulated in the plan below. 

7. The surface approaching the controlled release return shall have a transverse 
slope not exceedfng I: 10. The effective wfdth of the transverse surface Ts 
to be based on standard vehlcle departure, return radii and precedlng shielding; 
the wldth ( beyand shoulder J shall be not greater than the corresponding 15' and 
20' 'W' values tabulated below. 

8. The curved guardrail portion of the controlled release return shall be full 
section shop bent panels < 12.5' or 25' panels J. 

GUARDRAIL ENO ANCHORME ASSEllBLY TYPE CRT 
9. Washers are not to be used between the guardraU beam and the head of the 

button head post bolts at any controlled release terminal (CRT J past or of any 
Guardrail End Anchorage Assembly Type CRT breakaway Umber post. 

Required Area Free 
Of Hazards 

L w 
25'x 15' 
30'x 15' 
40' x 20' 
50' x 20' 

Connecflng Guordral/ On 
Intersecting Roadway Or
Dr!veway 

Optlons 

Prlncfple Hlgfrway 

Standard Wood Or Steel Posts 
Guardrail Sectfon (As Shown J 
Or Guardrall Transition To Bridge 
Rall r See Detall J and Index No. 402 J 
Or To Barriers Wall f Index No. 410 J 

Area Behind Guardrall To 
Be Maintained Free Of Fixed 
Object Hazards And H<Ne 
Slopes Not Steeper Than 1:2 

L 

_J 

_ _}End Ueasurement For GuardraU Payment .3J" Dia. Holes 
Centered In Post---• 

l I Guardrail End Anchorage Assembly 
I __ Type CRT (In Absence Of Conneofi"ng 

YI Guardrail J 
- _i 

~ 

10. The guardrall beam of the B' radius return ls not bolted to the center 
control release post. 

II. See the General Notes for galvanizing requlrements of metallic components. 

12. Controlled release return systems shall be pai"d for under the contract unit 
prices for Guardrail r Roadway J, LF, Guardrail r Shop-bent Panels J, LF, and 
Guardrall, End Anchorage Assembly (Type CRT J, EA as called for In the plans 
or by permit and shalf be full compensation for furnishing and lnstalllng all 
components In accordance with the plans and with this Tndex. CRT posts ore 
lncluded ln the cost for guardraU. 

Note: To be constructed when flares and transitions or standard 
rodi"a/ returns can not be opp/led. See Sheet II. 

CRT TIMBER POST 

CONTROLLED RELEASE RETURN FOR SIDE ROAD AND DRIVEWAY ACCESS 

@ -
-
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~· 

;!;, 
~~ 

1, 
'1&;::' 6'04 
~~ " 
~' ,.._ 
:a.~ 

~ 

' I ~~ 
i ' ~~ 

~ 

~· 
PICTORIAL 

II" 

0 0 0 

T ili :!: 0 0 

' ' 
0 0 0 

' ' f"0 Bolt Holes rr-· 
TOP VIEW 

~"g')x /OJ' Galvanized 
Adhesive-Bonded Anchor 
Studs ( 4 Reqd. ), Hex 
Nuts ( B Reqd. J & 
Standard Washers 
I 4 R.,,<J. J 

r' W6x9 Post 

Remove Any Asphalt To Set 
Base Plate Flush With Slab 

f--c£ji=lL=c±='C:li'==1~.-~- 7 11 (Min. J 
Adjusting Nuts - 7f" r Max. J 
211~ Recess -
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 RETROFIT TRAFFIC RAIUNGS 

125' R· 1:/0 Taper Rate 
~ llI1' R; 1•15 Taper Rate 

8 
10 Gage Thrle-Beam Or Thrle-Beam Terminal Connector ~~OI~,::r:~rn~: ~: :id~~1:;;;~B~~~;:;_JR~_[J~d;_h_=_~R~_::::_::::_::::_J,S~lc_::::_=_:::;:_:::;:B~-==-==-=-~~~-===-===-;~===::::i''=== 

Traffic Railing Barrier ( Thrie-Beam 
---'1-~0~r_V~e~r~t;~ca~l~F~ac~e~R~e~fr~a~f~lf~J----~.+-~-R_a_ad_w_a~r_G_ua_rd_ra_l_l _T_ro_n_s_lf_la_n_~'1---

Al'f'llOACH SLAB WfTHa/T aJRB 

Longitudinal Location Of Transition Blocks And Curb End Flares Will Vary With Scheme Type 

PARTIAL PLAN VIEWS 

6'-3 11 

1:10 Taper Rate 
1:15 Taper Rate 

GENERAL NOTES 

I. This i"ndex provides thrie-beam transition and connection details for approach end guardrail 
on existing bridges, and anchorage details for trailing end traffic roiling barrier retrofits 
and safety shapes on existing bridges. Sheets I through 25 apply to bridges with retrofitted 
traffic roflfng barriers, r Sheet 25 shows the trafllng end guordrafl connections J. Sheet 2.6 
applies to bridges with safety shaped trofflc roUlng barriers. 

2. The schemes Identified by Arabic numerals In this Index ore complementary to the bridge 
traffic rofllng barrier retrofft schemes with /Ike numeral ldent!flcat!on In Index Nos. 470. 471 
through 476, 480 through 483. The schemes ln thls index identlfled by Romon numerals are 
complementary to bridge safety shaped traffic railing barrier where determined to be in 
accordance with applications of Index Nos. 790 and 795. 

3. For guardrail applications and details of related hardware and accessories that are not 
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 this sheet shows (a) the standard post spaci"ngs withi"n 
the typical thrie-beam approach transitions connecting to existing bridges with retrofit 
traffic ralllng barriers, and< bJ depict the typical alignments 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 thri"e-beam transi"tions detailed on this sheet is speci"fic 
to all transition applications 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 
ASTM A709 Grade 36 steel. Weldi"ng sha/f 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 rads In accordance with ASTM Fl554 Grade 36 or 
ASTM A/93 Grade B7. All nuts shall be heavy hex in accordance wi"th ASTM A563 or 
ASTM A/94. Anchor studs and nuts shall be hot-dip zinc coated in aooordanoe with the 
Specifications. After the nuts have been snug tightened, the anchor stud threads shalf be 
single punoh distorted lmmedlafely above the fop nuts to prevent loosening of the nuts. 
Distorted threads shall be coated with a galvani"zing compound i"n accordance with the 
Specifications. 

Adhesive bonding material systems for anchors shall comply with Specification Section 931 
and be installed in aooordanoe wi"th Speci"fioafion Section 416. 

4. Nested beam extensions and points for terminal connector attachments wlll vary for traffic 
ralllng barrier vertical face retrofits. The plan views for the vertical face retrofit barriers 
show the primary configurations for each particular scheme. The associ"ated pi"ctori"a/ vi"ews 
show the variations. 

5. For lnstalllng thrle-beam terminal connector to traffic ralllng barrier vertical face retrofits, 
see notations on Sheets 12 through 15 and the flag notation on Sheet 25. 

6. Payment for connections to traffic ralllng barrier vertical face retrofits are to be made under 
the contract unit price for Bridge Anchorage Assembly, EA., and shall be full compensation for 
bolt hole construction, termi"nal connector, termi"nal 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 appropriate transition scheme, see the Structures Manual for 
i"nstruofions to the Structures and Roadway engineers. 
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Exlstlng Roi/Ing Removed 
Exlstlng Curb To Remoln 

See Indexes For 
Face Of Rall Offset 

Front Face Of Exfstlng Bockwall l 
& Begfn Or End Exfstlng Bridge 

, ' , ~Existing Perpendicular Or Angled Wing Post Removed 
Special Steel Post For Roadway r--~ 
Thrle-Beom Transitions II I Transition Block In Absence Of Curb 

I I 
__________ I ___ I: 

• • • • • • I 

r Post Bolts l 
Traffic Rolling Barrier r Thrle-Beam Retrofit J 

~Key Post 

Roadway Guardrail Transition 

Exlstlng Approach Slob 

See Indexes For 
Face Of Roff Offset 

SEE INDEX NO. 471 - SCHEME I 

Transition Block In Absence Of Curb 

ii Existi"ng Approach Slob 
Key Post (I' Post Bolts J -i 

---'1,-~'~'af~f'~·c~R~a~;/~;ng~=B=a'~'~;•~r~(~T~h~n~·e_-=B=ea=m~R=•~fr=o~f~;f~I-~, +j--R=o~ad=w~ay~Gua=rd='="=U_T=ro=n=s~;=t;='"~-'1--------

SEE INDEX NO. 471 - SCHEME 2 

See Indexes For 
Face Of Roll Offset 

I 

Key Post r I' Post Bolts J----l 
---'1,-_T_ro_f_f,_'c_R_a_u_;n~g~B_ar_r_;,_,_(_T_h_n_·,_-_B_ea_m_R_e_tro_f_;t_J _ _,_j __ R_aa_dw~ay_Gua_rd_ro_U_T_r_an_s_;_n_on __ ');-------

Existing Approach Slab 

See Indexes For 
Face Of Roll Offset 

SEE INDEX NO. 471 - SCHEME 3 

i! 
Key Post (I' Post Bolts J~ 

Existing Approach Slab 

~------~i,--T_raf_~_c_R_a_U_hl~g~Ba_r_r_;,_,_(_T_h_r,_·,_-_B_ea_m_R_e_tro_~_·t_l _ _,_j __ R_aadw __ a~y_Gua_rd_r_a_U_T_ro_n_s_n_;_on __ ');-------

SEE INDEX NO. 471 - SCHEME 3 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
FOR BRIDGE TRAFFIC RA/UNG BARRIER ( THRIE-BEAM RETROFIT J 
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Existing Curb 
See Indexes For 
Face Of Roll Offset 

Front Face Of Exi"stlng Backwa/I & 
Begln Or End Exi"stlng Bri"dge 

1 
I 11_r Existing Perpendicular Or Angled Wing Post 

I Ill I Special Steel Post For Roadway = [=j = = = = = = = = = = E Jll 11 Thrie-Beam Transitions 
- - - - - - - - - - - - - - J -I Transi"tlon Block In Absence Of Curb 

1··· 
1· • 

Existing Curb 
See Indexes For 
Face Of Roff Offset 

Front Face Of Existing Backwal~& Spec/a/ Steel Post For Roadway 
Begin Or End Existing Bridge ~ Thrle-Beam Transitions 

, ~Existing Parallel Wing Post 

=El========= =E~E~ = = = = ±c:::::~l r~~s,;;:0i/b";/i,'" 
' 11· ·1 

" • " • 11°,: I 

- - - -;,u---;t;;-;;n-;;~ -

f Post Bolts __j 
Exi"sting Approach Slab 

Any Detached Or lntergral 
Si"dewalk Removed 

Traffic Railing Barrier< Thrie-Beam Retrofit J i 

~Key Post ft Post Bolts J 

Roadway Guardrail Transi"tion 

Existing Curb 
See Indexes For 
Face Of Rafi Offset 

SEE INDEX NOS. ,g2 Ir ,g5 - SCHEME 2 

I Spe?i"al Steel Post ~~r Roadway 
Frant Face Of Existing Backwol~& .v---- Thne-Beam Transd1ons 
Begin Or End Existing Bridge T ~--::-yExisting Flared Wing Post 

! ,...-"'.: ?-:/ ~r~ Any Detached Or Integral 
_____________ =-=iJ=-=-=-=-==--- ,--/_.;.r _fl Sidewalk Removed 

-E=r-----------E~1 I ----=--=-~ I 
- - - - - - - - - - - - - -~~~ - - I Transition Block In 

11 1 Absence Of Curb 

II C-
- - Ciuffe-;:L1n;;~ - - -

t Post Bolts - i I Existing Approach Slab 
f Post Bolts ~ (-- Key Post f I' Post Bolts J Existing Approach Slab 

---------'\,r~T_r_a_ff_~~n_a,_·1,_~~g_B_a_rr_l_er~l_Th_r_le_-_B_e_o_m~R_et_r_of_l_fJ~~-I ~~R_oodw~-'~Y_G_ua_rd~ro_l_l_T_ro_n_s,_·1_~_n~~'1------
I 

---+ r:=Key Post< t Post Bolts J 

Traffic Railing Barrier< Thrie-Beam Retrofit J ! Roadway Guardrail Transition 
-------'l,r~~~~~~~~~~~~~~~~-,-1 ~~~~~~~~~~~'1---------

SEE INDEX NOS. ,g2 Ir ,g5 - SCHEME I 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

SEE INDEX NOS. ,g2 Ir ,g5 - SCHEME 2 

SEE INDEX NOS. ,g2 Ir ,g5 - SCHEME 2 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
FOR BRIDGE TRAFFIC RA/UNG BARRIER < THRIE-BEAM RETROFIT J 
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Existing Curb 
See Indexes For 
Face Of Roll Offset 

< Post Bolts l 
Traffic Railing Barrler ( Thrle-Beom Retroflt) 1 

r Key Post (I' Post Bolts J 

'Roadway Guardrail Transition 

SEE INDEX NOS. 4T2 g. 4T5 - SCHEME ~ g. 4 

Intermediate Posts May Be Required. 
See Index Nos. 773 Or 776 (/ Existing Flared Wing Post 
For Alternate Spacings. 

Front Face Of Existing Backwalf ~ I Existing Integral Reinforced Approach Slab 
. • • • ~ Safety Curb Or Sfd(JNa/k 

& Begin Or End Existing Bridge l I r6a Minimum Thickness). 
I A 7 ) ~ See Index Nos. 472 Or 475 For 

I
, ,.-:: ;;:;; '! -;;:;-Y\ Approach Slab Conflguroffons. 

---"",:.--- L...-::;; ______________ ---------4====-:;;::;-,_...- 7~v ~ Spe?iolSteelPost~~rRoadwoy 
---[-}- ________ --[~I , ___ -;;;:--~ / Thne-Beom Tronsd1ons 
--------------clb====~===""- . . / ~ 

• • II • • • • 
II 

I 
I' Post Bolts 1 Existing Approach Slob 

Existing Curb 
See Indexes For 
Face Of Ra!I Offset 

I ~ 
!r--Key Post ( f Post Bolts J Existing Approach Slab _r __ Trof_f_l_c_R_o_ll_ln_g_B_a_r_n_·e_r_l_"C_h_rl_e_-B_e_a_m_R_e_tro_fl_t_i_-+ __ R_o_odw_ay~Gua_rd_ra_l_l_T_ro_n_s_lt_lo_n_~'l,-----

Exlsffng Curb 
See Indexes For 
Face Of Rafi Offset 

SEE INDEX NOS. 4T2 g. 4T5 - SCHEME 5 g. 6 

Intermediate Posts MUI Be Required. 
See Index Nos. 412 Or 415 
For Alternate Spacings. µ 

I 

l-Key Post r I' Post Bolts J 
Existing Approach Slab 

---~i 
Traffic Railing Barrier ( Thrle-Beam Retrofit J 

I 

~ Key Post ( r Post Bolts) 

'Roadway Guardrail ~rans it ion Traffic Ralffng Barrier ( Thrle-Beom Retrofit J I Roadway Guardrall Transition 

I 

SEE INDEX NOS. 4T2 g. 4T5 - SCHEME 3 g. 4 SEE INDEX NOS. 4T2 g. 4T5 - SCHEME 5 g. 6 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
FOR BRIDGE TRAFFIC RA/UNG BARRIER < THRIE-BEAM RETROFIT J 
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Existing Curb 
See Indexes For 
Face Of Rall Offset 

Front Face Of Existing Backwal/ & 
Beg;n Or End Ex;st;ng Brfr!ge 1 

I 11_;.r- Exlsflng Perpend!Cl.Jfar Or Angled Wing Post 
I Ill I Special Steel Post For Roadway 

- - - - - - - - - - - ~ - -111 11 Thrle-Beam Transitions -fj----------E ______________ ! _I 

I 1· 
'. 1· 

Intermediate Posts UQI/ Be Required. 
See Index Nos. 413 Or 416 (/ Exlstlng Flared Wing Post 
For Afternote Spacings. 

I I Existing Integral Reinforced Approach Slab 
Front Face Of Existing Backwall Safety Curb or SfdflNalk 
& Begin Or End Exlstfng Bridge l ~ I (6H Minimum Thickness). 

I, /l..-5- /\ \ ( Sae Index Nos. 413 Or 416 For 
, --? -,.,;./\_ Approach Slab Corrflguratlons. 
I -- r~ J.?/' 

Exfstlng Curb f =====f1==========-ec:J:::;"""'-" · /.~ ~ i--- • 
I • • • • 

r Post Bolts ~ r Key Post ( r Post Bolts J 

--"L--'~'=a~rr~;~c~R=a~u~;n~g~B~a~r~"=·'~'~(~T~hr~;~•~-B~•~•~m~R~•~tro~f~;~t~l _ _..I __ R~a~ad~"'~a~y~G~ua~rd~ro~;_/_T~ro~n~s~;t~;a~n __ 'L-----

Sae Indexes For 
Face Of Rall Offset 

0 0 0 0 11 G ,,.- o 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

Existing Approach Slab 

1 

SEE INDEX NOS. 4!3 & 4!6 - SCHEME I 

Special Steel Post For 
I Roadway Thrie-Beam 

Begin or End Existing Bridge T / -:::-yExisting Flared Wing Post 
Front Face Of Existing Backwal~& .v----- Transitions 

I / :;." r Any Detached Integral 

_____________ ::-:ir=l-==-=-=-=r://// 
1 

Sidewalk Removed 

-Ej-----------E~1 I ----=-_,---
--------------1-- --

1· ':;! 
I• ·I . . ,_ 

- - fiutfe;:L1n;:~ - - - -

I' Post Bolts - i 1' 

Transition Black In 
Absence Of Curb 

Existing Approach Slab 
---+ r:=Key Post ( r Post Bolts J 

Traffic Railing Barrier ( Thrie-Beam Retrofit J ! Roadway Guardrail Transition 
--"L-~~~~~~~~~~~~~~~--;-.1 ~--~------~'l,---

Exlstlng Curb 
See Indexes For 
Face Of Rall Offset 

SEE INDEX NOS. 4!3 & 4!6 - SCHEME 2 

i Post Bolts ~ r-Key Post ( f Post Bolts J 

--'L---'~'=•~ff~fo~R~a'~·1,~·n~g~B~a~rr~;~er~(_Th~r~;•~·~B~•=•~m~R~•t~ro~f~;~t '-•-+-! ~_R_aa_dw_a=y_Gua __ ro_ro_,_·1_T_r_an_s_;t_;a_n_~'L---

SEE INDEX NOS. 4!3 & 4!6 - SCHEME 2 

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 Wi"th Adjoining Area. 

r Past Baits l 
Traffic Railing Barrier ( Thrie-Beam Retrofit J ' 

r Key Post ( f Post Bolts J 

'Roadway Guardralf Transition 

SEE INDEX NOS. 4!3 & 416 - SCHEME 3 & 4 

Intermediate Posts M(Jf Be Required. 

Exfstlng Approach Slab 

See Index Nos. 413 Or 416 (/ Existlng Flared Wing Post 
For Alternate Spaclngs. 

F t F Of E · f" B kw 11 ~ Exlstfng Integral Reinforced Approach Slab 
ron ace xis ing ac a l _ Safety Curb Or Sld9Halk 

& Begin Or End Existing Bridge I I r6« Minimum Thickness) • 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

'1 v ( See Index Nos. 413 Or 416 For 
, 7-..;:; [ ,.o;"""' Approach Slab Conflguratfons. 

I 
"" v, v ---~? ~I/ 

-~F'f ~~~~~~~~~~F1r---------4=====""""/· '. /~ ~ 
-~~----------=lb====~===- / 

II 
II 

Existing Approach Slab 

c----------~--~-----\------- 1---ci-~--------\---j 

I' Post Bolts 1 
--------'i 

Traffic Railing Barrier< Thrie-Beam Retrofit J 
I 

'Roadway Guardrail ~ransition 

SEE INDEX NOS. 4!3 & 4!6 - SCHEME 3 & 4 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
FOR BRIDGE TRAFFIC RA/UNG BARRIER ( THRIE-BEAM RETROFIT J 
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Exfstlng Curb 
See Indexes For 
Face Of Rall Offset 

lntermedfate Posts May Be Required. 
See Index Nos. 413 Or 416 
For Alternate S{XJC!ngs. 

i 

1rKey Post r r Post Bolts J 

Existlng Approach Slob 

--------'1--Tr_a_ff_;c_R_a_il1~·ng~Ba_rr_;e_r_l_T_hr_;e_-_Be_a_m_R_e_fr_af_H_J~-+'-~Raa=dw~ay~Gu~ar~d~ra~U~T~ra~ns~;~fio~n __ 'lc------

Exlstlng Curb 
See Indexes For 
Face Of Roll Offset 

SEE INDEX NOS. -ff:J & -ff6 - SCHEME 5 & 6 

Intermediate Posts May Be Requlred. 
See Index Nos. 413 Or 416 
For Alternats Spacings. 

Traffic Railing Barrier r Thrie-Beam Retrofit J 

~Key Post ( r Post Bolts J Existing Approach Slob 

Roadway Guardrail Transition '1--------

SEE INDEX NOS. -ff:J & -ff6 - SCHEME 5 & 6 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
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Existing Approach Slab I' Post Bolts ~ 
---'l,,--T~rof.~f'~·c~R=a~;J~;n~g~Ba='~'~;e~r~(_"C=h~n~·e_-=B=ea=m~R~e=fro~f'~·t~i--f-1 ~_R_a_-_a~y_Gua_nJ_r_a_U_"C_ro_n_s_l_fl_an_~'];--------

1 

SEE INDEX NO. 4l4 - SCHEME I 

Front Face Of Existing Bockwoll 

& Begin Or End Existing Bridge -1 
Existing Roi/Ing And Parallel ~ 

Wing Past Removed 

1 

_____ -\- ______ 1
1

_ I "f:If- _ l'.I:f __ -,-.'1 ~ ~ Tronsman Black In Absence Of Curb 

~::s'f::::~ar_/ ~ ~; . PJll1 I }I }I • Lt ~ ~ ~ ~ 
Face Of RaUOffset < ~ :: ! ~ ' I 

Gutter Line 
1
1 I I 

Existing Approach Slab 
(--Key Post f I' Post Bolts J 

Traffic Roiling Barrier f Thrie-Beam Retrofit J , Roadway Guardrall Transition 

SEE INDEX NO. 4l4 - SCHEME 2 

Existing Flared Wing 
Front Face Of Existing Bookwa// Woll Removed J 
& Begin Or End Existing Bridge ~ 

Existing Railing And Flared ~ I 

Wing Post Removed ____ ~- ___ ----i= = = = = 
'I • • 

Exlstfng Curb 
0 

• IL • 
See Indexes For 
Face Of Rafi Offset 

f Post Bolts ~ 
Traffic Roi/Ing Barrier f Thrle-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 Wlfh Adjoining Area. 

Special Steel Post For Roadway 
Thrie-Beom Transitions 

l.---Key Post ( f Post Bolts J 

'Roadway Guardrail Transition 

Existing Approach Slab 

SEE INDEX NO. 4l4 - SCHEME .J 

Existing Curb 
See Indexes For 
Face Of Rall Offset 

Exlsting Integral Approooh 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. 

Special Steel Post For Roadway 
Thrie-Beam Transitions 

Existing Approach Slob 

&' Post Bolts~ ~Key Post (I' Post Bolts J 

---'1---T_rof._f,_"c_R_a_;J_;n~g~B_ar_r_;e_r_l_"C_h_n_·e_-_B_ea_m_R_e_fro_f_;t_J __ I ~_R_aadw __ a~y_G_ua_rd_r_a,_·1_T_ra_n_s_;1_;a_n __ '1-------
'1 

SEE INDEX NO. 4l4 - SCHEME .J 

PARTIAL PLAN VIEWS OF GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS 
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Front Face Of Existing Backwafl 
& Begin Or End Existing Bridge l 

~~Existing Perpendicular Or Angled Wing Post Removed 

Traffic Railing Barrier Existlng Roilin-g R_•""_'_ed_~_ 
<Vertical Face Retrofit J Constructed __ ~ 

I ' II :(II /Place FlrstPost2." 
I ---tt-----i r---- Clear Of Wing Wall 
I II I 

_L __ JI I 

Existing Curb - See Indexes 
For Face Of Borrfer Offset 

I IH-1-+'-. 

' i R~ay Guordrall Trans/flan ~ Existing Approach Slab 

-----'G--T_ra_f_f_lc_R_a_l_llng~_B_ar_r_le_r_l_V_e_rt_lca_l_F_ac_e_R_e_t,_a_fl_f_! __ _,I 
SEE INDEX NO. 481 - SCHEME I 

Parallel Wing Post Removed 
Traffic Railing Barrier 5' Or More In Length 
r Vertlcol Face Retrofit J Constructed 

Front Face Of Exfstlng Backwafl 

1 & Begfn Or End Exfstlng Bridge 

Existing Railing Removed 
Traffic Railing Barrier 
(Vertical Face Retrofit J Constructed 

Existing Flared Wing Post Removed 
Vertical Face Retrofit Barrier Constructed 

Special Steel Post For Roadway 
Thrie-Beam Transitions 

1-7"~----~--!--1L_----~-l------------"I-- Existing Approach Slab 
Exfstlng Curb - See Indexes 
For Face Of Barrier Offset 

~_R_oad_w~ay~G_ua_,_d,_a_ll_T_,_a_ns_l_ll_on ________ 'lc------

Trafflc Ralf Ing Barrier (Vert/cal Face Retrofit J 
---~ir----------------------1 

SEE INDEX NO. 481 - SCHEME 3 

Existing Approach Slab 
Existing Flared Wing Post Removed 
Vertical Foce Retrofit Barrier Constructed Existing Curb - See Indexes 

For Face Of Barrfer Offset 
-----11 Traffic Ralllng Barrier (Vertical Face Retrofit J 

Roadway Guardrail Transition 

SEE INDEX NO. 481 - SCHEME 2 

Front Foce Of Existing Backwa/11 
& Begin Or End Existing Bridge 

Existing Ralllng Removed ~ 

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

Roadway 12 Gauge Nested 

Parallel Wing Post Removed 
Traffic Ralllng Barrier Less Than 5' In Length 
(Vert/cal Face Retrofit J Constructed 

Existing Approach Slab 

Front Face Of Existing Backwall 
& Begin Or End Existing Bridge 

Exfstlng Raf/Tng Removed 
Traffic Railing Barrier 

Spec/al Steel Post For Roadway 
Thrle-Beam Transitions 

Exfstlng Curb - See Indexes 
For Face Of Barrier Offset 

r--r~-~--~--~-----~-+----------l Ex;st;ng Approach Slab 

~_R_o_adw_~ay~Gua_,_d,_a_U_c_ra_n_s_;_t;_an _______ ~'lc------

---~i---T_ro_ff_;c_R_a,_· ,,_·n~g_B_a_rr_;_er_l _Ve_rt_,_·ca_l_F_ac_e_R_e_f_ro_f_;t_J__, 

SEE INDEX NO. 481 - SCHEME 3 

Existing Curb - See 
Indexes For Face Of 
Barrier Offset 

~ __ T_h_r_;e_-_B_ea_m_F_o_r_B_r_;dg~e_C_o_n_n_ec_f_w_n_~-+-----R_o_adw_ay~_Gua_ni_ro_U_T_ra_n_s_;_t;_an _____ 'lc------

Traffic Railing Barri"er (Vertical Face Retroflt) 

SEE INDEX NO. 481 - SCHEME 2 

Note: 

*21 11x 12" x i" Thrie-Beam Terminal Connector Plate (Back-Up Plate), And l-" 0 x 12." Long 
HS Hex Bolts And Nuts ( 5 Reqd. ) With 2:f11 OD Plain Round Washers Under Heads And Nuts 

PARTIAL PLAN VIEWS OF TRAFFIC RA/UNG BARRIER (VERTICAL FACE RETROFIT J 
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Front Face Of Existing Backwal/ ~ 
& Begin Or End Existing Bridge T ~ Existing Parallel Wing Post 

- - - - - - - ---=.,= = = - _ = = = = - 1 Tronsftfon Block In Absence Of Curb 
--------f-11 I 
- - - - - - - "=-IF~~~~~~~~ ~I 

I 

Existing Curb - See Indexes ~ - - - - -1r - - - - - _:.+tr 
For Face Of Barrier Offset II * 

Traffic Rafflng Barrier (Vertical Face j I 

Retrofit J Constructed Roadway Guardrail Transition 

Existing Approach Slab 

----'1~-T_nff_f_lc_Ro_l_ll_ng~Ba_rr_l_er_I V_e_r_fl_oa_l_F_oc_e_R_e_fro_f_lf_I__, 

SEE INDEX NO. 412. - SCHEME I 

Front Face Of Existing Backwall ~ • • /. «'°' 
& Begin Or End Existing Brfdge Ex1stmg Flored ~Y ~ ...---End of Existing 

Wing Post ..;::-'"\ ;:: V Approach Slab Varies 

-------=-iF"'------r==-~v ;::: 7 
1 

Transltion Block In Absence Of Curb 

Exfstlng Curb - See Indexes 
For Face Of Barrier Offset 

------~"I II ~? 
- - - - - - '= J~-'= = = ~~=?;.--

II 

Traffic Railing Barrier (Vertical Face 
Retrofit J Constructed 

----'1~-T_ro_f_f,_"c_R_o_l_lin~g~B_or_r_le_r_r_v_e_rf_loa_r_FC_oc_e_R_e_fr_o_fl_f_I _ _, 

SEE INDEX NO. 412. - SCHEME I 

Exlstlng Approach Slab 

Note: 

Traffic Roiling Barrier 
(Vertical Face Retrofit J 

Exfstlng Curb - See Indexes 
For Face Of Barrier Offset 

Front Face Of Exlsflng Bockwall 
& Begin or End Existing Bridge ~ 

1 

_"'~Existing Flared Wing Post 

1 -;; ;/:(.~ Existing Integrally Reinforced Wide Curb ;::- ,-:;; 
Vertical Face Retrofit Barrier Constructed -----: :-: r"' Special Steel Post For Roadway 

______________ L-=~ :;-- /;;; Thrie-Beam Transitions 

---]-1----------f~I- -"'-"' ./ 
--~~---------~~F==-

1 

r Key Post fr Post Bolts J 

Roadway Guardrafl Transl~lon I 

Traffic Rofllng Barrier (Vertical Face Retrofit) 
• I 

SEE INDEX NO. 412.- SCHEME 2 

Existing Approach Slab 

Front Face Of Existing Backwoll 
& Begin Or End Existing Bridge ~ 

Traffic Railing Barrier 
r Vert/cal Face Retrofit J 

Existing Curb - See Indexes 
For Face Of Barrier Offset 

Vertical Face Retrofit Barrier Constructed 

i---- Key Post r r Post Bolts J 
. I 

Roadway Guardrail Transition 

' Trofflc Roiling Barrier (Vertical Face Retroflt J 

SEE INDEX NO. 412.- SCHEME 2 

Existing Approach Slob 

*21" x 12" x i" Thrie-Beom Terminal Connector Plate (Back-Up Plate), And ~" 0 x 12" Long 
HS Hex Bolts And Nuts r 5 Reqd. J With 2;f11 OD Plain Round Washers Under Heads And Nuts 

PARTIAL PLAN VIEWS OF TRAFFIC RA/UNG BARRIER (VERTICAL FACE RETROFIT J 
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Front Face Of Existing Backwall _____ J 
& Begin Or End Exlstlng Bridge T Existing Perpendicular Or Angled Wing Post 

~Place F;rsfPost2" 

=t:~==========Elll 11 C/eorOf Wing Wall 
--------------IL-I 

Traffic Rolling Barrier -1=:::::0..~------l--1-l---,-~ll1 I 
r Vertlool Face Retrofit J IH-+-+..., 

Exlstlng Curb - See Indexes 
For Face Of Barrier Offset * 

------11., Traffic Railing Barrier r Vertiool Face Retrofit J 

Roadway Guardrail Transition 

SEE INDEX NO. 482 - SCHEME I 

Front Face Of Existing Backwalf 
& Begin Or End Existing Bridge ~I 

Vertical Face Retraflt Barrier Constructed - j 

Existlng Approach Slab 

Special Steel Post For Roadway 
Thrle-Beam Transitions 

Existing Approach Slab 

Existing Curb - See Indexes 
For Face Of Barrier Offset 

J;.--- Key Post ( f Post Bolts) 

Existing Curb - See Indexes 
For Face Of Barrier Offset 

Roadway GuordraU Transmon ' I 

Traffic Raf/Ing Barrier (Vert/cal Face Retrofit J 

SEE INDEX NO. 482 - SCHEME 2 

Existing Approach Slab 

r Key Post ( f Post Bolts) 

Roadway Guardra!I Transition I 

Traffic Roi/Ing Barrier (Vert/cal Face Retrofit J 

SEE INDEX NO. 482 - SCHEME 2 
Note: 

Existing Flared Wing Post 
Front Face Of Existing Backwall 
& Begin or End Existing Bridge~ Any Detached Sidewalk Or Integral 

,....::; Y Sidewalk Removed; and, Integral 
__..:;:;;; -;5' ;,.-' ..--:; ..--:; Approach Slab Constructed = E ~ = = = = = = = = = ----E JF = =.;:::::; - ___., ---- ,.....-:; ...--:; Transition Block Integral With Retrofit Approach - - - - - - - - - - - - - -1l- - - - Slab In Absence Of Approach Slab Curb Truffle Raf/Ing Barrier 

(Vertical Face Retrofit J 

Existing Curb - See Indexes 
Far Face Of Barrier Offset 

11 

Vertical Face Retrofit Barrier 
Constructed 

Existing Approach Slab 

Roadway Guardrall Transition 

----~~---T~ro=ff~;~c~R~a~u~;n~g~B~a~'~"~·•~r~(~V~•rf=;ca=( F~ac=•~R~•~f~ro~f~;t~J _ _, 

Existing Curb - See 
Indexes For Face Of 
Barrier Offset 

SEE INDEX NO. 482 - SCHEME 3 

Any Detached Sidewalk Or Integral Sidewalk Removed: 
and, Integral Approach Slab Constructed 

_~Existing Parallel Wing Post = =r=: L- =- =- =-=-7 :! Transition Block lntepral With Retrofit Approach 
_ -~ ______ I Slab In Absence Of Approach Slab Curb 

Traffic Railing Barrier r Thrie-Beam Retrofit J 
Existing Approach Slab 

Roadway Guardrail Transition 

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 f 5 Reqd.) With 2/11 OD Plain Round Washers Under Heads And Nuts 
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Front Face Of Existing Backwall==J 
& Begin Or End Existing Bridge 

Existlng Perpendicular Or Angled Wing Wall & Post Revmoved~ 

I~~ I, /Place First Post 2." Clear Of Wing Post 

Exlstlnq Curb - See Indexes 
For Face Of Barrier Offset 

I --tt--1 !-+-
- - - - - - - - - - - - -~--~I I 

II I 
r--~~~~~~~~rt+~~~'I If+_,~ 

I Existing Approach Slab 
Roadway Guardrall Transition 

Exlstlng Rolling Removed 
Traffic Rafflng Barrier (Vertical Face Retrofit) Constructed 

-------11 Traffic Railing Barrier (Vertical Face Retrofit J I 

SEE INDEX NO. 483 - SCHEME I 

Front Face Of Existing Backwal/ 
& Begin Or End Existing Bridge l 
Existing Rall Ing Removed~ 

Traffic Railing Barrier ____ _ 
r Vertiool Face Retrofit J Constructed !,~~---~-~-~-~-~-~-~-~--~ 

Exlstlng Curb - See Indexes 
For Face Of Borrler Offset 

-----,----------
1 * 

Existing Parallel Wing Post Removed 
Vertiool Face Retrofit Constructed 

Traffic Railing Barrier f Vertical Face Retrofit) 
--------'Gr~~~~~~~~~~~~~~~~__, 

Transition Block In Absence Of Curb 

Existing Approach Slab 

Roadway Guardrail Transition 

SEE INDEX NO. 483 - SCHEME 2 

Note: 

Front Face Of Existing Backwa/I 
& Begin Or End Existing Bridge~ 

Existing Curb - See Indexes 
For Face Of Barrler Offset 

Existing Railing Removed And Traffic Railing 
Barrier f Vertical Face Retrofit) Constructed Roadway Guardrall Translflon 

Traffic Railing Barrier f Vertical Face Retrofit J 

SEE INDEX NO. 483 - SCHEME 3 

Traffic Ralllng Barrier r Vertloaf Face Retrofit J 

SEE INDEX NO. 483 - SCHEME 3 

*21" x 12." x i" Thrie-Beam Terminal Connector Plate r Back-Up Plate), And ~" UJ HS Hex Bolts And Nuts r 12." Long For 
Scheme I And Length To Fit For Schemes 2. And 3 J r 5 Reqd. J With 2.f" OD Plain Round Washers Under Heads And Nuts 

PARTIAL PLAN VIEWS OF TRAFFIC RA/UNG BARRIER (VERTICAL FACE RETROFIT J 

2006 FOOT Design Standards 

Existing Flared Wing Post Removed 
And Verllcol Face Retrofft Barrier Constructed 

Speclal Steel Post For Roadway 
Thrle-Beam Translflons 

Existing Flared Wing Post Removed 
And Vertiool Face Retrofit Barrier Constructed 
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THRIE-BEAM RETROFIT NOTES 

I. See indexes for bridge thrie-beam traffic roiling barrier retrofits. 

2. Trolllng end guardroll to be paid for under the contract unit price for the parent roadway guordroll; 
end measure includes length of end anchorage assembly; additional payment mode for end anchorage 
assembly. No additional payment for connecting roadway thrie-beom to bridge fhrie-beam retrofit. 

NOTES FOR TRA/UNG END TRAFFIC RA/UNG 
BARRIER VERTICAL FACE RETROFITS 

I. Where Guardrail Extensions Are Required Beyond The Trailing End Of Bridges 
With Traffic Railing Barrier Vertical Face Retrofits, Guardrail Connections To The 
Bridge Barrier Will Be By SPECIAL END SHOE For W-Beam Guardrail Extensions 
And By THRIE-BEAM TERMINAL CONNECTOR For Thrie-Beam Guardrail Extensions. 

2. Install W-Beam Special End Shoes and Thrie-Beam Terminal Connectors With 
Back-Up Plates, And fr 110 HS Hex Bolts And Nuts ( 12 11 Long) With 2:f 11 OD Plain 
Round Washers Under Heods And Nuts ( 4 Required For Special End Shoes And 
5 Required For Thrie-Beom Terminal Connectors J. Back-Up Plates For Special 
End Shoes Are 12 11 x12 11 xi" And For Terminal Connector 21 11 x12" xi". 

3. Payment For Connecting Trailing End Special End Shoes And Thrie-Beam Terminal 
Connectors To Traffic Railing Barrier Vertical Face Retrofits Will Be Mode Under 
The Contract Unit Price For Guardrail Bridge Anchorage Assembly, EA .. 

TRAIUNG END GUARDRAIL AND ANCHORAGE FOR BRIDGE TRAFFIC RA/UNG BARRIER < THRIE BEAM RETROFITS) 
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"<>,,. :,?ldJ .""" ""t"'" •-.....,A Jdj ~J'-10 ~ o .• .,,.., ~ ~,......_ 

l!'d'J! ~ :49,A ... , ~~ ~' .... / 

"'qp ~,...,_ ""''• SCHEME 11 ~-; -...._ 
~~ "-,, ..... / 
-~~ 4r...-.,. q.,c> 

SCHEllE 1II 

Use Of Scheme I Shall Be Determined 

~ ~ .... * Sp/lee Locations: Thrle-Beam 12 Guardrall Splfce Bolts And Recessed Nuts ~'f:' ~ J;..0.! 
W-Beam - 8 Guardrail Splice Bolts And Recessed Nuts A... '5'/J</, .,,<:. ., s. 

Use Of Schemes II And III Shall Be Determined In Aocordonce With The Structures Detailing Manual ~ "'o,..,,.o,, In A.ccordonce With The Structures Detailing Manual 

GUARDRAIL TRANSITION TO EXISTING FLAT SLAB BRIDGES 

I I 

6'-3" 

1
Existing Flat Slob Bridge Wing Post 

f--~~--< 
Transition ~ (a J 

!djt -=-

GUARDRAIL TRANSITIONS TO EXISTING PRESTRESSED BEAii OR GIRDER BRIDGES 

APPROACH POSTS ANO SPECIAL OFFSET BLOC/CS 
Block assemblies for special offsets can be mode up of one special block plus one standard size 
block or of three standard size blocks field dressed to approximately equal size, with the pieces 
secured for relative position by f6d galvanized naifs. see '16d NAIL FOR PREVENTION OF 
OFFSET BLOCK ROTATION' - Index 400. The nested rails shall not be bolted to the blocks and 
posts at posts r a), r c) and re). The details shown are for approach slabs with Internal edge 
dike extending beyond parapet type traffic railing termini. 

-="==t ---- --- --------------

1 

1 Ara I - , - Offset Location Shown For 1---:25 Flor----;: For Other Flare I 
---11 Bridge I Approach Slab '1-----

6
, _

3
• I _l_ Offsets And Parallel Alignments See Index No. 400. _/ 

I !------~:rf;f;hilab L _ _ _ _ _ _ _ _ _ _ _ _(Shoulder Gutter Shown_!_ __________ _ ---7 i: = = -~-- End Ueasurement For Guardrail ment r To Remain) ~ Exist. Shoulder Gutter Tronsition Exist. Shoulder Gutter <3 A_J 
When Face Panel I ~ Approach Traffic! 

, H Guordroil Transition Cost To Be Included In The Contract Unit Price For The 01 .l!U 
Adj~ent Exceeds 6 -J varies r J'-JjH Uln., Approaching Guardrail System: No Additional Payment For Thrie-Beam Panels, rl.l'VY 
Add ~ingle Panels As 6,_3 u Max. With Face Nested Panels, W-Thrie Beam Transition Panel, and Aoaessories. 
Reqwred - SCHEUE III Panels Adjusted Forward J 

SCHEUE III 

liiirrJ 21"xl2."xi" Thrie-Beam Terminal Connector Plate tBack-Up Plate), And iH 0 x 18" Long 
C/5" Long With Jj" Uin. Thread Length For Bridge Safety Shape Railing] HS Hex Bolts And 
Nuts ( 5 Reqd. J With 2.f" OD Plain Round Washers Under Heads And Nuts. [When Attaching 
Guardrail To Existing Wing Posts Or Bridge Ralls. Care Should Be Exercised To Avoid Damaging 
Conduits And Their Utllltles That Uuy Be Routed Through Wlnq_ Posts Or Bridge Ralls. When 
Conduits And Their Utllltles Are Encountered, At Least Five ·fl HS Hex Bolts Shall Be 
Installed In Any Of The Seven Holes Provided In The Thrle-Beam Terminal Connector.] 

NOTES FOR GUAllORAJL TRANSITIONS TO SAFETY SHAPE 
TRAFFIC RAJUNG BARRIERS ON EX/SnNG BRD/GES 

I. When the existing wing post ls to be replaced with a bridge traffic railing barrier In accordance with the Structures 
Detolllng Manual. the thrle-beam guardrall connection shall be In accordance with Detoll J of Index No. 400. 

2.. When retrofitting thrle-beam guardral/ to existing wing posts or existing bridge safety shape traffic ralllng, attachment 
construction to be paid for under the contract unit price for Guordrall Bridge Anchorage Assembly, EA .. and shall be full 
compensation for bolt hole construction, terminal connector, terminal connector platers J and bolts, nuts and washers. 

GUARDRAIL APPROACH TRANSITIONS AND CONNECTIONS FOR EXISTING FLAT SLAB. PRESTRESSED BEAii AND GIRDER BRIDGES 
WITH SAFETY SHAPE TRAFFIC RA/UNG BARRIER EXTENDING LESS THAN FULL APPROACH SLAB LENGTH 

Shoulder Gutter 

0.06 t Std. ) I 

2006 FOOT Design Standards 
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Symmetrfca/About r --+ 25'(5 Equal Spaces~ S'J (To Be Paid For Under 

(See Sfandard~W-•l_l_D_•"_"_' ~-+-~ ____ T_•_• I Contract Unit ;lee For Concrete Ba"ler jall J 

___ E w-- Reflective Barrier 
Approaching Traffic Side 11.1 Markers 

-----D 

r Symmetrical About I 
(See Standard Wall Detail J 

, 80' r B Equal Spaces <1 10' J r To Be Paid For Under 
I The Contract Unit Price For Concrete Barrier Wall J 

REFLECTNE BARRIER MARKER SPACING ON WALL 
Dlstance - REMARKS 
Edge of Travel 
Lone to Barrier I. Reflectors shall conform to Secflon 993-5 
Woll. (Ft. J Spoclng (Ft. J of the Standard Specifications. 

t:=i~~Ap~o~r~aac~hing Traffic Side G H Reflective Barrier 
~Markers 

<4' 

4'to B' 

40' 2. Reflector color r white or yellow J shall 

80' 
conform to the color of the near edgellne. 

c D E F 

2'-0" SIDE El.EfATION 
END El.EfATION 

TO BE USED ONLY WHERE TERMINAL LOCATED CLEAR ZONE WIDTH FROM 
EDGE OF THE NEAR APPROACH TRAFFIC LANE. 

CONCRETE BARRIER WALL TERMINAL 

2'-0" 

END ELEVATION 

F 
E 

c D E F G 

SIDE ELEVATION 

/JE5IGN Sl'EED 41 I/PH Oii USS 

H 

2'-8 11 Std. 
Barrier Wall 

l'-0 11 

>than 8' none required 

Symmetrfcal About r 

Reflective Barrier Markers 
Are Required On The Traffic 
Side( s J Of Concrete Barrier Walls 
In Accordance With The Table 
Above ( Typ. J 

DETAIL II CONCRETE BARRIER WALL TERMINAL FOR NARROW MEDIAN 

Vertical Face 

n 
~--~--

11 

Note: 

Vertical Face 

r-y Var;es, 4'-0" Mox. 

#3 Bars c. /8 11 Ctrs. 

Wall segments shall be 
20' or more In length. 

4'-10" Min. 5'-1011 Max. 

x Varies, 4'-011 Min., 6'-3" Max. 

Design Criteria: 

Vehicle: 4000 lbs., 60 mph, 25", Avg. Lat. Impact Deceleration Force- 7G's ( 2B kips J 
Vehicle Force App/icaflons: 1000 lbs. Vert. At Top of Toe; 2B klps Horiz. At 5-j' Above Pavt. 

Unless the plans stipulate a speclflc wall type, either the cant!lever wall or the "L 11 wall may be 
constructed at the Contractor's optron. 

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 constructlon joint, the footing Jolnt surface shall be 
roughened and #4 dowels 24" long lnsfalled at the centerline of the stem on 24" centers 
wlth 9" embedment In the footing. 

Cost of the steel and concrete footing to be included in the contract unit price for Barrier Wall 
Concrete, LF. 

Height Y 0'-0" 0'-6" l'-0" l'-6" 2'-0" 2'-6" 3'-0" 3'-6" 4'-0" 

Cantilever Wall Wldth X 4'-1011 5'-0" 5'-211 5'-311 5'-511 5 1 -611 5'-711 5'-911 5'-1011 

"L 11 Wall Width X1 41-011 41 -411 41 -811 5 1 -011 5'-3" 5'-6" 5'-9" 61-011 6'-3 11 

MEDIAN BARRIER 'I/ALL FOR SUPERELEVATED SECTIONS 
OR FOR VARJABt E ROADWAY PROFILE GRADES 

DETAIL III 

Standard F -Shape 

I 
I 
I 
I 
I 

Shoulder Or Flexfble 
Roadway Pavement 

Approach 
Surface 

New Jersey Shape* 

* Where standard F-Shape walls abut exlsting NJ Shape walls, face 
transitions of not less than 5' in length sha/f be constructed at the 
adjoinlng end of the F-Shape wall. 

'I/ALL FACE SAFETY SHAPES 

@ -
-

2'-0" 
Foot Extended As ~ ~ 
Called For On Other 

I 
is' I Indexes Or As Called ,~----1 

For In The Plans 
FUU. WALL HAIF WALL 

For concrete barrier wall detal/s at piers, highway fighting and guardraff connections. 
see other sheets of this Index. 

Standard barrier to be paid for under the contract unit price for Concrete Barrier Wall, LF. 

STANDARD BARRIER 'I/ALL SECTIONS 

GENERAL NOTES 
I. Class II concrete shall be used for all reinforced and plain ( nonrelnforced J concrete barrier 

walls1 except, In moderately and extremely aggressive environments. Class IJL concrete shall be 
used. Alf reinforcing steel with undeslgnated size shall be #4 bars. Exposed concrete 
surfaces shall have a Class 3 surface finish In accordance 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 called for In the plans. 

2. Concrete barrler wall terminal notes for deslgn speeds <?50 mph. 
a. Terminated outslde clear zone of the approach trafflc wi"th 'Detail It end treatment. 
b. Terminated wi"thin a shielded location. 
c. Termlnal protection by the use of a crash cvshlon system. 
d. Termlnated ln conjunction wi"th a suitably deslgned translflon to another barrler. 

3. Expansion joints in wall required only at bridge ends and/or at locations where wall is an 
lntegral pasrt of exlsting or proposed concrete slab1 wall jolnts are to match an exlsting or 
proposed expanslon joint. 

4. When the barrier ls installed adjacent to the pavement the fop 12" of the subgrade shall be 
compacted to at least 100% of the density as deflned in the AASHTO T-99 specifications. 

5. Cast-ln place barrier wall normally will be a conflnuous pour without transverse contracflon 
joints. Cast-ln-place segments wlth a length <40' shall be joined to adjacent secflons by 
dowellng. See DetaU B. 

6. ?recast construcflon ls allowed as an alternate to cast-in-place construcflon. 
a. Wall segments <40' in length shall be jolned by a transverse joint ln accordance wlth 

Details C & D. The minimum segment length is 20'. 
b. Bedding of the precast sections shall be facilitated by the use of sand-cement grout or 

equal method to assure uniform bearing. 
c. Reinforcement may be required for handling stresses. 

7 On roadways designated for reverse laning 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 reflective barrier markers shall be included in the contract 
unit price for concrete barrier wall. See individual details for pay item information. 

9. For barrier wall inlet details see Indexes Nos. 211, 218 and 219. 
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I Plain Steel Dowels I"{!) 
----11; Free End Reinforceme~t Cold Joint 

9" 9" 1/ Al As 
I' Of Wall; L1Jbrioote 
Per Specfffootlons 

i" Chamfer Typ. 

2.' Misc. Asphalt 
Pavement ( 2 11 Thick J 

Edge Of Traveled Way 

\ 
Barrier 

Wall 

lo I 
lo 

~ 
DetaU D 

-If--~" Max. 

TOP VIEW 
TOP VIEW 

·- PRECAST BARRIER TRANSVERSE JOINTS STRAIGHT TONGUE AND 6ROtNE 
DOWELED TRANSVERSE CONSTRUCTION JOINT WHEN 
ABUTTING SEGMENT< S) LESS THAN 40' IN LENGTH DETAIL C DETAIL D 

_ _l_ 

Edge Of Traveled Way 

CONCRETE BARRIER WALL TRANSITION BETWEEN WIDE AND NARROW MEDIANS WHEN 
BARRIER WALL END lJJCATED OOTSIDE APPROACH CLEAR ZONE OR HORIZONTAL CLEARANCE 

-<=::J Direction Of Traffic 
Edge Of Traveled Way 

__ __ __ _____LNormal Shoulder Line ---~ ~ _ 

Extended Shoulder ljltJ 15• or Flatte~ ---------- ~ ~ 
Not Steeper Than I : 10 .~ ----------- d -o 

Crash Cushion ~ ..._ ~ 
(Type Varfes, See Plans)-----...., ::;;; /Misc. Asphalt Pavt. ~ o ..._ 

J [' C. C. I i J ~I --------------- -------<_Extended Shoulder Break Point ~I 
Concrete Barrier Wall I JO' I ~ V') 

<Full, Half Or Trapezoidal Wall J 

SHOOLDER TREATMENT WHEN CRASH CUSHIONS SHIELDING CONCRETE BARRIER 
WALL END lJJCATED INSIDE APPROACH CLEAR ZONE OR HORIZONTAL CLEARANCE 

DETAIL A 

#4 Bars 
r 3 Each Face J 

""L . 
<o 

lo 

DETAIL B 

Standard W-Beam Guardrall 

FRONT VIEW 
/IOTES 

Special End Shoe 
(See Index No. 400 J 

II 
~ 

II 
I 

12" x 12" x '4-" Galvan/zed 
Steel Back-Up Plate 

II 
I 

END VIEW END 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 faclfltles and for approach guardrall connections. 

2. Trailing guardrail connections to double face safety shaped walls will be under one of the following traffic oonditions and mounting methods: 
(a J One-way traffic traUlng oondltion one side only - flush mount wlth flat steel back-up plate on back side. 
( b J One-way traffic trailing oondition both sides - flush mount both sides. 
( c) For traf/fng condftlon one side and approach trafffc condftlon opposfte side - see "Median Barrfer Wall" mountlng, Sheet 20. 

Vl-BEAJJ GUARDRAIL CONNECTION TO aJNCRil'E BARRIER VIALL TRAIUNB ENDS 

#4 Hairpins ~ 
t 
* 

2 11 Cl. 

~ 

Ends With Redireoft'"ve Grosh Cushion System. See Appliooble QPL Drawings 

Ends With Guardraff Connectfon 

Free Ends And 
Abutti Ends 

5" 6" 8" 

End ' Reinforcement ru---

r 8" r 8" r 8" r 8" r 

JC 
Hairpin Front Face--.:;[ 
Bend Extended As ENO VIEW 
Required By Other SIDE VIEW 
Indexes For Mounting 
Half Walls On Rlgld 
Concrete Surfaces 

Note: Free end reinforcement required for nonreinforced walls at the following loootions: All exposed ends; ab.Jtting 
ends of true }olnts; ends wlth guardral/ connections; ends wlth redlrectlve crash oushlon connectlons; and. 
ends connectlng to bridge trafflc rails or other rigld barrler walls. 

FREE END REINFORCEMENT 
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To Be Paid For As Concrete Barrier Wall, lF 
(Cost To Include Thin Walls Fill Can And Transition) 

L (Total Transition J f Symmetrloal At Pler Approaches J 

Std. Half Barrier Wall r Thin Wall J 

0 

' 

I 
0 

I 

0 

_,-,~~--i~----~T~-----~i---------~U~---------i 
u ~ r Concrete Barrier Wall Transition J ,.,,.., rA 

ro ir--- I 

I 

Standard Barrier Wall c..v 

1 I 

I 

Reinforcement Lo IL__ 
20 

4" Concrete 

PLAN 

i" Exp. Uatl.\ !'----"""" 

Cap Over Granular Fl/ID~ 

r----------------1------1--

1 I I , 
' ' 
I I 

I I 
Pier----+... I 

DlllENSIOllS (Ff.I CWHEN P•Y-0•1 I I ' 
L II T 

35' 2!)' 15' 

PlerfPJ I' Width Varies J 
f Pi"er!---

c_::::::>f--1 

I I 
Pier Foundatlo~~ l _____ L _ 

ELEVATION 1 

~ --co~std. Half Barrler Wall ( Thln Wall J 

End r 

~Standard Barrier Wall 

~ I 1 To Be Pald For As Concrete Barrier Wall, LF 
0 ' 

Overhead Sign Pedestal To Be 
Included In Cost Of Overhead 
Sign f Cost To Include Safety 
Shape Barrier Face Jn 

0 

Solid Concrete Infill Unless Contractor Chooses 
To Construct Thin Walls With Granular Fl/I And r--- - - - - - - .~ 
4" Concrete Cap (Cost to be included in Cost 1 t531:: 
Of ConcrT Borr/er Woll,/~ I rs ~i 

;;;;±:;;;;;;;;;;;;;;~~~~-~f-~~r==~=:~=i~i 

To Be Paid For As Concrete Barrier Wall, LF 
(Cost To Include Thin Walls, Fill, Cao And TransitlonJ ~ 

n Concrete Barrier Wall Transition 
0 

"i~standard Barr!: Wall 

,,-----

I 

Std. Half Barrier Wall ( Thin Wall J n 
0 

~+ 

"'°' 
'1 ----re ~~ 

0-i:E 
I ~~ 

'l: ~ 

~ : 2 11 Concr~te Cap !~~· , *---..,,_ p~~ 
~ ~ fNer Granular Fill D1 i J , - = ~ 

I 
I I eo "' 

===-~~,~-1-==--~ 
I 24" I '~ : / 

Reinforoemen~ I Overhead Slgn/ Ls 
End r ~ Reinforcement 

1~~~~~--i--=::====:'..::===i=======:E~~~~~ Lo I 

1 

Overhead Sign Support Footing------t:._ ____ L~ 
Sunport Pedestal 

Overhead Sign Support Footlng---1'!!_!_'!!_!._afety Sha~aoe _ 

PLAN 

Doweled Transverse 

Overhead Slgn Support-----..~ / 

Construction Joint, See DETAIL B~ 
'. : 

I 

Overhead Slgn Support Pedestal--+---......_ 
I 

Overhead Sign Support Footln~~ _: ______ _ 

ELEVATION 1 

---11., Symmetrical About I' I 

Varies ( l'-9i" Std. J \ f Varies ( 14" Std. J 
i--~~-~--i 

-JlrtVar/es 

Safety Shape Face----.. V----- Safety Shape Face 

PLAN 

Overhead Si"gn Support---. -

2" Concrete Cap Over Granular Fill D~ 

r 
I 

I 

i.r--~· 

* j" Expansion Uaterlal Wrap Around Overhead Slgn Support Pedestal--+---......_ 
Column< s J And Strut< s J At Concrete Cap I 

Overhead Slgn Support Footln~~ _: ______ _ 

ELEVATION I 

---11., Symmetrical About I' I 

, 111 I ,,------- Varles (I' -2j" Std. J 
Varies ( 2 -5~ Std. J ~ I _ 

1 

1---'---t-/-'--i-Overhead Slgn Support 

Varles-::.... F __ 

,,...-* 1__,..----211 Concrete Cap , , 
,...----- - Granular FU/ In Wall Cavi"ty D 

: 1 : ,,,.,.- Std. Half Barrier 
-r----i- -I------;,~ Wall (Thin Wall J 

"~_j __ 
~ --1 - - _ --- l" Expansion Material 

I/ Roadway Or Shoulder Pavement~ 
-"----1 

• 1 11 \ RoadwayOr -+ ,,~ , ~'- .,......--- Shoulder Pavement 

/" Expansion Material __/ ---+ , ~ j" Exponslon Uaterfal 

( \ /Roadway Or Shoulder Pavement 
,,,,...1--0verhead Sign Support Pedestal 

~ Overhead Slgn Support Footlng 

I SECTION BB I 
12" 
~ 2 11 Or 4 11 Concrete Cap 
I '"··_::y. (See Above J 

Overhead Sign , .....- _____.,- k 
Support Pedestal Varies ( l'-2 11 Std. J 

Overhead Sign 
Support Footing ~ 

I 
SECTION CC 

I 
~ /PierFoundation 

!SECTION AAI 
r-i::=.~.:::r--, Granular Fiii in 

::_:::#-----wall Cavity D INDEPENDENT BARRIER ANO SIGN PEDESTAL 

COMBINATION BARRIER ANO S/6N PEDESTAL 
BR/DBE PIERS 

-...... 
·".:·:· · Std. Half Barrier 

( 
_.. 0'"': ;~.~:-:C· .I -~:JP-\ Wall ( Thin Wall} 

::·.:-:_-:·: Roadway Or Shoulder 
--'----' L __ ,_..~ Pavement 

SECTION DD 
D Free Of Deleterious And 

Cementations Materials 

CONCRETE MEDIAN BARRIER WALL TRANSITIONS AT BRIDGE PIERS AND <NERHEAD SIGN SUPPORTS 
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#5 Bars r 8 Reqd. J 
Bend Ta Obtain 2 11 

Clearance c. Barrier 
Wall Footing 

Conduit From Pull Box-

1 

>-· -~2~·~-0~'_, 

TOP VIEW 

n--Light Pole r NonFrangible) 

Recess Seat For 
Light Pole Base 

"i_ - /!!fl-~-~~ •· • 11 il Oi Roadway Or Median 
__ U u_ Shoulder Pavement 

'-f 11 

Condu;t From Pull Box -CJ 
L __ J 
SECTION CC 

6' Min. To Const. Joint Each Side ~ r;rc r Light Pole 
r Cast In Place Required) 

I 
:; Bolf Circle Projection, Diameter 
~~---118,, And Length Per Pole Manufacturer's 

Free End Reinforcement Required\ ~,--Specifications. 
Junctlon Box/Pu/IBox_I I 2'-2" Min. ~" . _lj" Free.End Reinforcement 
See Box DetaU Right r-- Required 

+-____,-I-I I +-I T-1 
L _J _l_I I Anchor Bolts 
I I I I 1 ' I 
t- ----1 -1-1 _LI I J-const. Joint Permitted 

"1_ _ I I I I 'l:/IA--it-1~1' • .-°'\-1 

I 

t;:::::::::::::::::::i::iJJ:=:;';:::::':::::;:::;:;:m:i:=:Jj::':::t:'.~~::;::l 
-' - 111 ---1 II I B' ~1 \ 1 ~ ---Base Of Concrete 

111 Conduit For Ground Rod I ii \"" ___ 
1

_ 11 1 
11 I ~ ~ Barrier Wall 

14' Below Bottom or wo11 J l !/--r-~Ln 
11 

.'.l' ~ 

Condu;t;~e::.2;~~~~;_~)I~=~=~)-~I ==11_ i 
Conduit (Pole) I 

Conduit Ahead As
1 

Required I ~ 
~ 

L __ J 
Lo 
FRONT VIEW 

Note: For foundation design and details see Index No. f7503. 

Refer to Lfght!ng Plans for size of conduit. 
Payment for the 2'-6" concrete shaft lncludfng refnforcfng steel, 
anchor bolts and accessories shall be included in the contract unit 
price for Light Pole Complete, EA. 

Cover~--, 

f Conduit For 
Ground Rod 

I" Conduff For Ground Rod 

Chamfer 

I" Conduff For Ground Rod -
( 4" Below Bottom Of Wall J 

i"M' x 20' Long Ground Rod 

90° Sweep ( Typ.) -

TRANSVERSE SECTION 

12 11 

SECTION AA SECTION BB 
JUNCTION BOX 

r-ILChomfer 1-J" 

1-----..,~--t 

Conduit Rfsers 
Rigid Galvanized Steel - 2 11 GCR 
Or PVC Schedule 40 

LONGITUDINAL SECTION 

INSTALi.A TION 

JUNCTION BOX NOTES 

I. Junction boxes are to be fabricated from steel conforming to ASTM A36 
and be hot dipped galvanized after fabrfcat!on. All seams shall be contlnuously 
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 and conduit risers are incidental to the construction 
and cost of the barrier wall; there is to be no separate compensation for the 
box, risers or installation unless specifically called for in the plans. 

4. Junction boxes for use on barrier walls with opaque visual barrier shall 
have a side access cover. All side access Junction boxes shall be orientated 
to the same sfde of the barrier wall. 

JUNCTION BOX - ELECTRICAL 

f' Typlco/ 
(Box & Cover) 

LISHT POLE IKIJNTINB IN MEDIAN BARRIER VIALL 

@ -
-
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----1- -· 
2" 

---.... .__ Expande<j_ Shoulder 
5 11 Q v 

I--- Varies ( 2.' Uin. ) 

r--lk>• J -• -tr--0-- J_ 
·,. ___ Bars 4A rai 12" Ct rs. 

-• ---- i..--- (See Bendlng Diagram 
£>! I Sheet 6J 

? Shoulder r- _ _ __ 1-- #4 Bars (j /8" Ctrs. lo 

LP=ov=e=m=e=n=t\=i;::=:!=~;,~-::;;i;~~ 1/~ "' 4'-0" (4'-6" 4th SupporlBarJ 

' , ~ I 

~ -v Construction Joints 

~ - ---

r-9 
=1-t>• -?I-

0 

'= =~~;s 4A ~ 12" Ctrs. 
-1---" ~ (See Bending Diagram 

'l ~ ~--1 Sheet 6 J 
Shoulder . __ _ , #4 Bars GI 18 11 Ctrs. 
Pavement). i; 1---- - /f'ir Ir i--4' -0" ( 4' -6" 4th Support Bar J 

t===~~:!:::~~;±, =~I~ t-:-;;;~:;_;;;;;;;-"'~8!W""'r--s::1~op~e Varies 

\. Construction Joints 

---1--· 
- ---

/) Expanded Shoulder 

°"L "'">i 1 ___ Permlssfble ~':'/''"''''''' 

t----!e ~7 

I 

x • 
2

,, Slope Varies 

I d I 0 7 11 i---=---
1---~---r~ ·-~--t~~--1 12" 

~l ; : l : >--~-_, 

/2 ',

b!L 1_" "'-Ir 

1
_,, ___ F-IJ;;:1r Permissible .,~~~ I 

7" ~ x I I 

' 0 ' >.I 
1
1 Horlz. Bars Reqd. For 

~"t I r W=5'-3" & W=4'-6" Only b!r 1 1- : #4 a., •• ;2. ctr•./ : 
9

, : \_J 
1 

· 3" 
~I ~~l~~~'!f'"~r===~j-_i f<-"-

#4 Bars <i 18" Ctr~. ----------
------~ 

- I I \__) l/j ~1 
bl ~ I~. : JI '-:4,911-g,,.. [-/ I b -=i -{ .. 3" 

#4 Bars GI 12 11 Ctrs. u 

I 

Bars 4A Modified 
(See Bending Diagram 
Sheet 6 J 

See Index No. 218 
For Joint Seal ----. 

IT 

Barrier Wall~, 
Inlet 

w 

CANTILEVER WALL 

' 

' 

' 

REINFORCING STEEL llODIFICA TIONS 
AT BARRIER WALL INLETS flNOEX NO. 2/8) 

~ 

w ;, 1 I 
' 

NOTE: All longltudlnal reinforcement #4 bars. L-WALL 

DIMENSIONS AND QUANTITIES 
CANTILEVER WALL L-WALL 

Length* 
Of 

Barrier 
Wall w x 

Class II Concrete Reinforcing Steel 
c d CY Per Lin. Ft. LBS. Per Lin. Ff. 

Length* 
Of 

Barrier 
Wall w x 0 b 

Class II Concrete Reinforcing Steel 
CY Per Lin. Ft. LBS. Per Lin. Ff. 

2: 40' 3'-3" l'-0 11 NA NA O.Zl 18 2: 40' 3'-3 11 l'-0 11 6 11 NA O.Zl 

35' ta 39' 3' -6 11 I' -3 11 NA NA 0.28 18 35'to 39' 3'-6" l'-3 11 6 11 NA 0.2B 

30' fo 34' 4'-0" l'-9" NA NA 0.29 19 30' fo 34' 3'-9" l'-6 11 6 11 NA 0.29 

2.5' to 29' 4'-6" 2'-3 11 14 11 NA 0.31 20 2.S'fo 29' 4'-0" l'-9" 9 11 NA 0.30 

21' to 24' 5'-0" 2'-9 11 18" NA 0.33 20 20' fo 24' 4'-6" 2'-3 11 12 11 12 11 0.31 

19' & 20' 5 1-6 11 3'-3 11 13" 13 11 0.35 21 15'to 19' 5'-3 11 3'-0" /6 11 fl" 0.34 

fl'& 18' 6'-0" 3'-9" 16 11 16 11 0.31 21 

15'& 16' 6 1-6 11 4'-3" 18 11 18 11 0.39 22 
Quantities shown are for information only. For method of payment see payment note below. 
Barrier wofl Inlets r Index 218 J shall be Isolated from the barrier wall stem and footlng by I" expansion material. 

*Any length less than 40' must be o continuous ( non}ofnted J segment. Waifs of 40' or more 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 
Detafl B. Sheet 21 segments shall have dimensions same as wall~ 40' above. 

PAYMENT' 
Wall to be paid for under the contract unlt price for Concrete Barrier Wall ( Rigld-Shou/der J, LF. 

DESIGN NOTES: 
Use of this barrier wall should be limited fo special applications such as hazard encroachment into the clear 
zone where barrier wall deflect/on, rotation or translation cannot be tolerated; example hazards to consider 
are as follows: 

r a J Structure supporting piers, bents and pylons r bJ Pumping, metering, control or other similar critical 
stations ( c J Quarrles ( d J Intolerable vertlcol drops ( e J Historic structures or monuments ( f J Rall transit 
travel way or passenger station ( g J Other slmilar occupancies 

18 

18 

18 

19 

20 

21 

REINFORCED aJNCRETE BARRIER VIALL ( SHWLDER J 

I 

! 

I 
~'

' 
I 
~'- --~ 

"' 

Expanded Shoulder 
~ 

v 

Vories 
(2'Mln.J 

Shoulder 
Pavement~ 

~-
/ Exposed Heel 

' I _ Slope Varle 
I 

Class II Concrete: 
0.19 CY/if 

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

1 
For Addltional Stem 
Dimensions See 
Details Left ~ 

'ii> 

"' Shoulder ".-.ii 
Pavement). ., 1_ 

' 

2'-10 11 

I 

. fJi#4Bors t- ~ Expanded. Shoulder 
' v Vanes L (2'Mln.J 

I 

_ Dowels GI 18 11 Centers 
/ 18" ~4 Bars I 

.,,.-- Construction Joint 
I + ( ~xposed Heel 

Class II Concrete: 
0.20 CY/LF 

WALL OPTIONS 

NOTE: 
Wall to be paid for under the contract unit price for 
Concrete Barrier Wall ( Plaln-Shoulder ), LF. 

DESIGN NOTE: 
Wall shall have a length of 40' or greater. Wall of 40' or 
more in length may be made up of segments of 20' or 
more in length provided the segments are joined by a 
transverse }olnt ln accordance with Deta!I B. Sheet 2; 
segments shall have dlmenslons same as wall shown above. 

PLAIN aJNCRETE BARRIER VIALL ( SHWLDER J 

2006 FOOT Design Standards Last 
Revision 

07/01/05 

Sheet No. 

5of22 

CONCRETE BARRIER WALL Index No. 

410 



[ 

~ Trim When Used Wlfh Bar 4A Uodlfled 
~ __} In 'Reinforced Concrete Barrier Wall (Retaining J' 

I? . .rD"'3" 

4'-7" 

2'-0" 

For Use In Areas Where Obstructions 
Require Loca/lzed Om!ss!on Of Toe 

BNI ~ l/ODIFIED 

I 

fkD·J" 
"' I 

I 

I 

~r 
I 

2'-711 

I 
2'-0" 

-~ 

BENDING DIA9/WIS 

Shoulder Pavement\ 

&•I ~o<· 
l 

\jofieS ( 

~ 
7:1~ ,I" 5t0Pe 

~j 4/.;. R 1" R I 

~ 

- I -· ... --1- <o 

2" - -- t-

~ 
~ -\:j ~ Q 

'i> -

"' 
-1-,~ 

' -.- ~ . IO• II 
-I-£::! -1- v----- 1-- - Bars 4A @ 18" Ctrs. 

;._ 
- --1- ij• -· 1' 1-- Bars 4B @ 9" Ctrs. 9 .,-1--,. - II 

j "' "' ~ 
I ~! ' Permissible Constructlon Joints 

I ''-~i171 

·,1/2:1-·---~7"__,-~~--_2", ' 

t\I I £ --- I tt, -,--------<, 
r--- I I ~ 

21" 

18" 

I I I 

., 3 11 f ~ 1 I '-..#4 Bars @ 9" cfrs. 

~ ~ === .i =';==(=C\==r·= ~j _q 
\.Bors 4A Modified @ 18" Ctrs. 

I I 

NOTE: All longitudinal reinforcement #4 bars. 

-

Minimum segment length for this wall is 20 feet. 
Wall to be paid for under the contract unit price 
for Concrete Barrier Wall f Rigid-Retaining J, lF. 

QUANTITIES: Class II Concrete 0.29 CY /LF 
Reinforcing Steel 21 LBS/LF 

REINFORCED CXJNCRETE BARRIER VIALL ( RETNNING J 
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Plain Concrete Barrier Wall (Shoulder) 

Varies (Deflected Barrier Woll ) Varies r See Plans J 

68.75' Min. Approach Guardrail Except When II 
Plans Call For Attenuator In Lieu Of Guardral/. 
For Additional Details See Index No. 400 

Approach End Anchorage Assembly 

Expanded Shoulder When Reinforced 
Concrete Barrier Wall (Shoulder) 
Constructed. 

Varies (See Plans J 

Concrete Traffic Raf/Ing On Retaining Wall 
Or 

9 Transition Section ( UELT Shown) 

___ _____ Expanded Shoulder~ _r __ l_ See Sheet 
20 

I /Expanded Shoulder For 68.7f?'Guardrail 

_ _ _j__ I II ---=:::::::::-------.----.__ - ~--~ _or=hou~or ixte~uo~ 
Bridge Traffic Rail 

Bridge Shoulder 
r See Plans J 

Bridge 

Approach Slab 

Expanded Shoulder When Relnforoed 
Concrete Barrler Wall (Shoulder) 
Constructed. 

Bridge Traffic Rail 

Bridge Shoulder 
(See Plans J 

Reinforced Concrete Barrier Wall r Shoulder J 

Roadway Shoulder 
(Width Same As For Bridge J 

Shoulder Pavement 

r---------------~---~ 

__ _J_ ~Grassed ___su/ 
/ 

t---Paved Shoulder r See Plans) 

WffH PLAIN CONCRETE BARRIER WALL (SHOULDER J 

Varies (See Plans J 

I 
Concrete Trafflc Raillng On Retainlng Wall 

Or 
Relnforced Concrete Barrier Wall (Shoulder J 

Roadway Shoulder 
( Wldth Same As For Bridge) 

Guardrail r For Additional Details See Index No. 400 J 

Transition Section 
See Sheet 20 

2 Panels 
Varles 

"i-1 Shoulder Line -----.... 
_l_ - -- -- -- --· -'--

15' Shoulder Gutter Deflected Shoulder Gutter When 

roach End Anchorage Assembl IZI 
f MELT Shown) 

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

-------~------! e------+--'---""''------------1 e_.\.--1L'------- Transltion To Sult Barrler __ Required For Variations In 
Wall Terminal Conflguratfon Shoulder Widths 

For Shoulder Gutter 
Requlrements See Plans 

Approach Slab Shoulder PCNement 

Bn"dge WITH SHOULDER GUTTER AND GUARDRAIL 

Transition Section 
See Sheet 20 

Varles (See Plans J 
Expanded Shoulder When Reinforced 

Guardrail (For Addltional Details See Index No. 400 J 

2 Panels 
Varies A roach End Anchor e Assembl IZI 

f MELT Shown J 

---

Concrete Barrler Wall (Shoulder J I I 

ans rue "" \ oncre e ' ru1 1c 01 mg n e ming a Notation Left ---------~ C t ted =-1-L C r ~r· Fl ·i· 0 R ta· . w 11 _L See Shoulder 

~~ ---f/ Or Shoulder Line~ --------- ~ ----
Bridge Traffic Rail ~ / Reinforced Concrete Barrier Wall!( Sho~ulder J t~ _B B-,-,--J: :-- __ ,_-... .:_-_-_-_::.;;::_:.;;::::_~::_-_::::... __ ---~---=:..::_,--\ -, __ 8 __ 0 --;- 9 9 

Brldge Shoulder~ 1 

.-- Road://y Shoulder ~ ~ ...---- Grassed ___su/ 
(See Plans) ( ~Idfh Same As For Bridge J \ ~ 

--------''--------ie-------+--'---1L'-----------i r~~~~-5-ho_u_ld_eLr_P_uv_em-en~~~-,~L/_-P_<TV_e_d_S_hou_(_d-er-(S_e_e_P_ta_n_s_) _____________________________________ _ 

"-Approach Slab~ I 

Bridge 
WITH GRASSED OR PAVED SHOULDERS AND GUARDRAIL 

.6. Views show approach roadside barriers when length of need exce~s 
the length of either retalnlng walls wlth concrete traffic raillngs 
or Reinforced Concrete Barrier Wall r Shoulder J on shoulders. When 
either of these rigid barriers alone satisfies the approach length 
of need, the wall ends shall be shielded by crash oushlons, or, by 
guardrail the same as for bridge traffic rails, as detailed in Index 
No. 400. 
See other flagged notes for trailing end treatments. 
Miscellaneous asphalt pavlng under guardrall not shown. 

*Guardrail connection to concrete traffic railings on retaining walls 
shall be in accordance with the Structures Design Office Standard 
Drawings and the plans. Approach guardrail connections to shoulder 
ooncrete barrier walls shall be In accordance with the detalls shown 
on Sheets 2 and 20 of this Index and Index No. 400, Detail J. 

9 End measurement for guardrail payment when guardrail connected 
to shoulder barrier walls. See Index No. 400, Detall J for end 
measurement when guardrail connected to concrete trafflc rails 
oonsfruoted with approach slab or on retaining walls. 

IZI To be deleted on trailing ends except for 2-lane 2-way facilities • 
The tangent guardrail shall be anchored by End Anchorage Type II. 
Index No. 400. 

II To be deleted on tral/lng ends except for 2-lane 2-way faoll/t!es. 

EITHER REINFORCED CONCRETE BARRIER WALL fSHOOLDERJ OR RETAINING WALL WITH CONCRETE TRAFFIC RAILING 6 

<XJNCRETE BARRIER WAI t S ON APPWCHES TO BR/DSES 
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End Barrier Wall Begin Barrier Woll 
(Rigid) f Curb & Gutter) 10' Transition X f Length Of Advancement, Ft. J Bridge X f Length Of Advancement, Ft. J 10' Transition f Rigid) f Curb & Gutter J 

I 

Sidewalk f 5' Std. J ---------- ,.---- Sidewalk ( 5' Std. J 

Utility Strip f Varies J----....._ 
----~~---i--1-~:-Tacfile Surface , ___ 

---- UtUity Strip f Vories) 

Type F Curb & Gutter f 2.' J ------ '---Barrler Wall 1.5' ------! - Type F Curb & Gutter f 2.' J 

TWO-WAY TRAFFIC (UNDNIDEDJ 
r-1 

Departure 2.5' Unless Otherwise Called For In Plans 
1 

Bridge , X f Length Of Advancement, Ft. J 10' Transition 
End Barrier Wall ~1--~~-------------------1-~-~=~---i-~------------~------~-------------~-~~===--1 

Begin Barrier Wall 
<Rigid J f Curb & Gutter J 

f Rigld J (Curb & Gutter) 10' Transition 

Sidewalk ( 5' Std. J - ,.--- Sidewalk f 5' Std. J 

"~-c--t---i--~ Tactile Surface ' Taotl/e Surface 

Utili"ty Strip f Vor;C:s:;oJ;=~~==1~=/=;;;;;;;;;;;;~~=l===============t===~ ~==~======~============T=-'=;==========~==~====-----==='=h=J~:~U~t;~;;~ty'='Sf:r~lp~!~Vories J 
Type F Curb & Gutter f 2.' J- ~Barrier Woll 1.5' -1 ~Type F Curb & Gutter f 2.') 

ONE-WAY TRAFFIC 
r--1 ¢::i 

BRIDGE ENO HAZARD 

End Borri"er Wall _ ~ V Begin Barrier Woll 
-'"R~l>'g":ld"l_'!"C-'u:rb'.:_"&"'GuU.t~te:r_'J'_j:::::::=~'O~'~T~ra~n~s~lf~lo~n~-r--~X~l~L~•~ng~t~h~Of~A~dv=onc=•~m~•n~f~,~F~t~. J ___ 11 1 X (Length Of Advancement, Ft.) , 10' Transition ( Rlgld) (Curb & Gutter J 

Sidewalk f 5' Std. J --------... 
-~~I _______ _,- r~ ____ s_1d_e_w_a_~_A_1i~gn_m_e_n_t_V_ar_l_es_T_o_s_u_1_1_c_ond_lt_~~n~s~A~rou~~-n~d~-H~o~z~a~r_d~~~~~~~~~1 -~-~~~~~~~~~:::~::::::':::==~-~::::_~~~~~= 

Tactile Surface 0 d 
v- Sidewalk I 5' Sid. J 

T--, Tactlfe Surfao__:____~..--i----i--~·~----
1 !------ Utility Strip f Vories) 

, ~ 
Utility Strip f Varies J----....._ 

Type F Curb & Gutter f 2.' )~ '-Barrier Wall i--- Type F Curb & Gutter f 2.' J 

TWO-WAY TRAFFIC (UNDNIOEDJ 

End Barrier Wall ~ Departure- 2.5' Unless Otherwise Called For In Plans I 

fRigidJ (Curb & Gutter) ~,___l_O_'T_ro_ns_l_fl_o_n _ __., I 

. ____- Begin Barrier Wall 
1 X f Length Of Advancement, Ft.) 10' Transition V f Rigid J (Curb & Gutter J 
lc---~~~~~~~~l~~~-1 . 

Sidewalk f 5' Std. J ----------

Utility Strip (Varies J-

Type F Curb & Gutter f 2.' J ~ 

Tact!le Surface 

el ~_S_ld_•,w o_al_k_A_l_lg_n_m_e_nf_Va_r_le_s_To_o _S_u_lf,,_o_n_d_lf_lo_n_s_A_rou_n_d_H_o_z_a_rd_-i~ •• I 

'-Barrier Wall 1.5' -1 

ONE-WAY TRAFFIC 

HAZARD If OR LESS FR.Oii FACE OF CURB 

aJNCRLIE BARRIER WALL (R/SIDJ (a/RB a GUTTERJ 

Tactile Surface ----- ' 

V--- Sidewalk f 5' Std. J 

~ Utlllty Strlp f Varies) 

~ Type F Curb & Gutter f 2.' J 

a/RB AND GUTTER Wmt UTIUTY STRIP AND Wmt ADJACENT B/CfCLE LANE 

2006 FOOT Design Standards 

CONCRETE BARRIER WALL 

NQTE, 

X =Length of advancement i"n feet for near and 
opposing approach lanes. See Sheet 12.. 

For locations without utility strips see Sheet 9. 
For transition, sidewalk and sectional detalls see 
Sheets 10 & II. 

The 1.5' offsets to toe of barrier wall cannot be 
reduced to accommodate hazardst however, hazards 
looated ln the stem of the wall may be accommodated 
by the detail on Sheet 19. 
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End Barrier Wall ~ 
( Rlgld J (Curb & Gutter J 
Varies ( /0 1 Uln. -20' Max. J 10' Transition X (Length Of Advancement, Ft. J Bridge X (Length Of Advancement, Ft. J 

Sidewal~~ 
(61 Std. J 

Tact!le Surface ~ 

I 

Type F Curb & Gutter ( 2' J i 

v- Varies f See Plans J 

'-----Barrier Wall 

TWO-WAY TRAFFIC < UNONIOEO J 

Departure- 25' Unless Otherwise Co/led For In Plans End Barrier Wall 
f Rigid J (Curb & Gutter J Bridge X r Length Of Advancement, Ft. J 

' ' 

I 

I I 
10' Transition 

Sidewalk (61 Std. J -.......... v Varies r See Plans J 

Type F Curb & Gutter f 2.' J ~ 

End Barrier Wall 
f Rigid J f Curb & Gutter J ~ 

Sidewal~ 
f 61 Std. J 

Varies ( 10' Min. -2.0' Max. JI 
I 

Tactlle Surface\ 

------- ' 
Type F Cµrb & Gutter f 2' J--1 

JO' Transition 
' 

X f Lenath Of Advancement, Ft. J 
' I 

ONE-WAY TRAFFIC 

BRIDGE ENO HAZARD 

'-----Barrier Wall 

' 
X f Length Of Advancement, Ft. J 

I 

: ~i ~-----s_1d_e_w_a_lk_

0
A_1_1g_n_m_e_n_1 _va_r_1e_s_T_a_s_

0
u_11_c_a_n_d_11_1a_n_s_A_r_au_nd __ Ha_z_a_rd __ __,

1 

.. -

Varies f See Plans J---T-, 
~Barrier Wall 1.5'--J. 

TWO-WAY TRAFFIC <UNON/OEOJ 

End Barrier Wall Departure- 25' Unless Otherwise Called For In Plans I 
f Rigid J <Curb & Gutter J-~1-=Cc--=-----------------il 

10' Transition 
' 

X r Lenath Of Advancement, Ft. J 
I 

Sidewalk Allgnment Varies To Sult Conditions Around Hazard 

I v~~/es (See Plans)-------0 d Sidewalk f 6' Std. J ~ 

Type F Curb & Gutter r 2.' J - '--------Barri"er Wall 1.5' ---l 

ONE-WAY TRAFFIC ¢ 

HAZARD 4' OR LESS FROll FACE OF CURB 

aJNQlE l'E BARRIER WALL (RIGID J (CURB Ir GUTTER J 

' 

' 

10' Transition 

/0 1 Transition 

10' Transition 

1.51-! 

10' Transition 

1.5'~ 

Begin Barrier Wall 

r: ( Rlgld J r Curb & Gutter J 

es ( 10' Min. -20' Uax. J 

/Tactile Surface 

' 

~Sidewalk f 6' Std. J 

r Type F Curb & Gutter ( 2.') 

Begin Barrier Wall 

1

/ f Rigid J (Curb & Gutter J 

i Varies f 10' Mln. -2.0' Max J 

/ Tactile Surface .--Sidewalk (61 Std. J 

t---- Type F Curb & Gutter ( 2.' J 

CURB ANO GUTTER 'llmaJT UTIUTY STRIP ANO 'llml ADJACENT BIC'fCLE LANE 

2006 FOOT Design Standards 

CONCRETE BARRIER WALL 

Begin Barrier Wall r-- (Rigid J (Curb & Gutter J 

I Varies ( 10' Min. -20' Max. J 

( Tactile Surface ~Sidewalk 
(6'Std. J 

r Type F Curb & Gutter ( 2' J 

Begin Barrier Wall 
,.---. (Rigid J (Curb & Gutter J 

Varles f 10' Min. -20' Max. J 

/ Tactile Surface 

i 

I/ Sidewalk 
f 6' Std. J 

r Type F Curb & Gutter ( 2' J 

NOTE: 

X·Length of advancement In feet for near 
and opposing approach lanes. See Sheet 12. 

For locations with utlllty strips see Sheet B. 

For transition, sidewalk and sectional 
details see Sheet 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 detail 
on Sheet 19. 
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. 

Sidewalk < 5' Std. J ~ 

Ut!llty Strip ( Varles J ........._ 

pe F Curb & Gutter r 2' J -

. 

Sidewalk ( 5' Std. J ~ 

Utlllty Strip <Vories J ~ 

T ype F Curb & Gutter ( 2' J --

PICTORIAL VIEW 

V--- -J." Expansion Joint 

~ile Surface 

V---- i" Expanslon Joint 

PLAN 

WITH UTIUTY STRIP 

.---. Vories (See Pio ns I 

Barrier Woll~ 

,_ Sidewalk 
(6'Std. J Tactile Surface 

I 

• 
Type F Curb & Gu~ter ( 2.' J -i 

TWO-WAY TRAFFIC lOPFOSING LANE APPROACH J 

PICTORIAL VIEW 

~ -J." Expansion Joint 

~ Varies (See Plans 

~Tactile Surface Sidewalk r 6' Std. J ----------

/ 

,,..- -J." Expansion Joint Barrier Wall/ Type F Curb & Gutter r 2' J ----

PLAN 

WITH UTIUTY STRIP 
ONE-WAY TRAFFIC lTRAIUNG ENOJ 

PICTORIAL VIEW 

v-J." Expansion Joint 

V Vories (See Plans J 

,,,.--- -t" Expansion Joint 

PLAN 

W/THWT' UTIUTY STRIP 

Barrier Woll/ 

PICTORIAL VIEW 

v-J." Expansion Joint 

,,.,--- Vories <See 

,.---- -J. 11 Expansion Joint Barrier Woll___/ 

PLAN 

WITHWT' UTIUTY STRIP 

Plans J 

3.5' 

0.02.-0.04 
<0:02 Std. J 

Const. Joint/ 
Permitted 

fl; \ 
1.5' 

SECTION CC 

0 See Sheet II 

6. See Sheet II 

1 

NEAT UNE PICTORIAL VIEW 

SEGMENT 

~jt 
Const. Jo;nt Permt:J)~ I Z 

q:: I 1 
loj" /:J. 

SECTION OD 

0 See Sheet II 

6. See Sheet II 

NEAT UNE PICTORIAL VIEW 

~ -r--r- I 

Const. Joint~ Permmed SECTION AA 

SEGMENT 

~3~: 
Const. Joint Permt:J)~ I Z 

q:: 
':-c~-T' 

!OJ" 

SECTION BB 

<XJNCRETE BARRIER WALL ( RIQ/D J ( aJRB & Gt/ITER J • TRANSITION SSMENTS • WITH ADJACENT BICYCLE LANE 

@ -
-
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rn;J
~' 

"' 15' 

~ 11 h .Const. Joint Permitted 
I I 

~-s· I 

n 
i I }( 

!:::.. 10/11 

SECTION BB 

0 See Notes This Sheet 

!:::,,. See Notes This Sheet 

PICTORIAL VIEW 

Var ies (See Plans J -----..._..._ 

~Barrier Wall 

WITH OR WITHOUT UTIUTY STRIP 

NEAT UNE PICTORIAL VIEW 

i" Expansion Jolnt ~ ..--- Sidewalk ( 5' Std. J 

Tactlle Surface 
' ----- ...--- Utility Strip {Varies J 

l" Expansion Joint---. .........- Type F Curb & Gutter ( 2. 

PLAN 

WITH UTIUTY STRIP 

[ ;'--d-i 
~Const. Joint Permitted 

SECTION AA 

PICTORIAL VIEW 

Varies (See Plans J---._ 

') ~ Barrler Wall 

RIGHT SIDE SHOWN, LEFT SIDE OPPOSITE HANO 

l" Expansion Joint---. 

PLAN 

WITHfJ/T UTIUTY STRIP 

ONE-WAY AND TWO-WAY TRAFFIC lNEAR LANE APPROACH) 

c"-../ 
6" 

NEAT UNE PICTORIAL VIEW SECTION CC 

,,.,.------ i" Expanslon Joi"nt 

Tactile Surface 

r 
• 

Note: Drainage slots shall be located at all low points along 
the sidewalk, and, unless otherwise shown ln the plans, 
slots shall be spaced at intervals not exceeding 50' in 
fl/I sections and 20' In out sections. Slots shall be located 
such that only one bar is cut away or deleted in front 
and back fines of vertical reinforcement. 

SIDEWALX DRAINAGE Sl.DT FOR 
BARRIER WALL <RIGID J <CURB & GUTTER J 

,,,.-

NOTE: 

0 Transition Segments Shall Be Doweled Into The End Of 
The Barrier Wall In The Fo/lowlng Manner: 

Four Ii" diameter holes 6 11 deep on 6 11 centers shall 
be drilled in the end of the barrier and #5 bars 15 11 

long set in epoxy mortar. The ends of the dowels 
extendlng Into the transition segment sholl be wrapped 
with one layer of 15 lb. Type I aspholf-saturoted roofing 
felt with the ends crimped . 

.6.. When Construction Joints Are Utlllzed For Transition 
Segment Construction The Stem Sholl Be Doweled To 
The Footing In The Following Manner: 

Five #5 bars 15" long shall be embedded 7" lnto the 
footing. The dowels shall be spaced 15" on centers 
with the first dowel located 12." from the barrier wall. 

Sidewalk ( 6' Std. J 
Dowels may be placed withln or adjacent to the keyway. 

\Type F Curb & Gutter { 2.' J 

aJNCRETE BARRIER WALL (RIGID J ( aJRB Ir GUTTER J • TRANSITION SEGMENT • Wml ADJACENT BICYCLE LANE 

@ -
-
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End Of Bridge Rall 
Or Other Hazard 
That Requ;res SMe/d;ng 1 
- - - - -

' 
"' 

X f Length Of Advancement, Ft. J 

- - -
~Face Of Barrier Woll Toe Of Barrier Woll 

I 

~a;cycle Lane~ " Beginning Of Barrier Wall Need-i 
And Offset Control Point 

Tactile Surf~ 

-

r Begin Concrete Barrier Wall 
(Rigid J (Curb & Gutter J 

-, __ 
"---- Edge Of Pavement ~Departure 

Type F Curb & Gutt er 

Llne z 

18' 

., ~
~ H

j 

1.) 
I 

Match Adjacent 
-!avt. Slape -.._ 

~ ~ ~ 

I 

i" R 

2' 
Bars 4C @ 9" Ctrs. 

13j" Ctrs .• 31" Long 

Construction oint 

_#4 Bors "' 3' 6' 

RIGHT SIDE APPROACH SHOWN - LEFT SIDE OPPOSITE HAND ¢::i ~p oint Of Departure Eu.1----r---'---~ j Cil 9" Ctrs. 

#4 B'ars @ 9" Ctrs. ( 42" Long J ;, I 

NEAR LANE APPROACH 

End Of Bridges Rall 
l'-4" ~ 

4'-9" 

End Concrete Barrier Woll r Rigid) (Curb & Gutter 1--f r Or Other Hazard 
,_ ____________ X_l_L_en~g~t_h_()f_A_dV_anc_e_m_en_t_._F_t._I ____________ __, That Requires Shielding I r 

FOR HIGH SIDE 

-
-~Surface - - - ---

~ 

Type F Curb & Gutter --·-- - Face Of Barrier Wall Toe Of Barrier Wall_______./ 

-\ Departure Line J Edge Of Pavement _____./' ~Bicycle Lane~ "' Beginning Of Barrier Wall Need _ 
And Offset Control Point 

" 

¢::i -
~PMnt ()f Departure ¢ 

OPPOSING LANE APPROACH 
WITH OR WITHOUT UTIUTY STRIP - UTIUTY STRIP SHOWN - SEE SHEET 8 llt 9 FOR APPUCA T/ONS 

Design 
Speed 

Length Of Adtlancelll8flf, Ft. ( X J mph 

:$"'5 • /6 (0-dJ 

Note: The minimum length of advancement for both near and 
opposing lane approaches ls 40'. 

Equotlon Variables: 

D" Distance in feet from near edge of the near approach 
traffic lane to back of hazard or clear zone width 
whi"chever is lesser. For left side hazards and clear 
zones on two-way undbtided facili"tles D is measured 
from the lnslde edge of the near approach traffic lane • 

d· Distance In feet from near edge of the near approach 
traffic lone to the face of barrier f ot offset control 
point J. For left side hazards on two-way und1"vided 
facilities d is measured from the inside edge of the 
nearest opposing traffic lane. 

LENGTH OF AINANCEllENT 

-

0·3" 

7" 10" 

IMC 
BENDING DINJRAM 

9 

"' 

18' 

I 
----

1 

l\J -1 j 
iJ n 

.f" R 

Bors 4C Cil 9" Ctrs. 

#4 Bars @ 13-j" ctrs., 31" Long 

Constructlon Joint 

_ #4 Bors "' 3' 6' 
Cil 9" Ctrs. -

9" ctrs. ( 42" Long J ;, j 
l'-4" ~ r 4'-9" 

FOR l.DW SIDE 
Note: All longitudinal reinforcement #4 bars. Minimum segment length for this wolf is 40'. Shorter segments due to 

construction or expansion joint shall be dow/ed in the manner described for 'Transition Segments' on Sheet II. 
Transverse expansi"on joi"nts are to be constructed at the juncture of wall transitions and curb and gutter, and 
at intervals so that spacing will not exceed 100'. 
For borri"er wall i"nlet details see Index No. 219. Inlet extends i"nto bi"cycle lane 12 11

• 

Woll to be paid for under the contract unit Price for Concrete Barrier Wall (Rigid-Curb & Gutter J, LF. 

Estimated Quantities Per Linear Foot Of Wall: 
Class II Concrete: 0.23 C.Y. 
Relnforclng Steel: 20.7 Lbs. 

SECTION TT 

aJNCRETE BARRIER WALL (RIGID J ( aJRB Ir GUITER J • WITH ADJACENT BICYCLE LANE 

@ -
-
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I X (Length Of Advancement, Ft.) I Bridge I X f Length Of Advancement, Ft. J I 
End Barrier Wall --~--cc-=c----ccc----------------------------t--------t-------------------------------------c-------1 /-Begin Barrier Wall 
(Rigid) (Curb & Gutter) ii--'~O_' _T'~"~"~"~·t·~·o~n _ __, I I I 10' Transition r (Rigid) (Curb & Gutter J 

Sidewalk ( 5' Std. J ~ __.--- Sidewalk ( 5' Std. J 

a-, 
Utf/lty Strlp (Varies J-------.._ __......-- Utility Strip f Varies J 

Type F Curb & Gutter f 2' J-- ' ~ Barrler Wall 
--- Type F Curb & Gutter ( 2' J 

TWO-WAY TRAFFIC (UNDIVIDED) 

I Departure 25' Unless Otherwise Called For In Plans I Bridge I X (Length Of Advancement, Ft. J 
C----c~::----:cco----------------C--,--~~---11---------------~~-----------------==---ccc---1/-Begin Barrier Wall 

10' Translflon 10' Transition f Rlgld) f curb & Gutter 1 
End Borr/er Wall 
r Rigid J r Curb & Gutter J 

Sidewalk ( 5' Std. J -----

___--Tactile Surface 

Utlllty Strip f Varies)------- ' 

Type F Curb & Gutter r 2' J -
"-- Barrler Wall 

ONE-WAY TRAFFIC 

BRIDGE ENO HAZARD 

End Barrier Wall 
X f Length Of Advancement, Ft. J I 

X (Length Of Advancement, Ft. J 

(Rigid J (Curb & Gutter J 10' Transition 
I 

Sidewalk ( 5' Std.)~ 
'rl ~----S_ld_e_w_a_~_A_ll_g~_m_e_n_f_~_ar_l_es_T_o_S_u_l_f_~_ond_lf_lo,ln_s_A_rou __ nd_H_a_za_~ ____ ~~·-, 

Utfllty Strlp r Varies J----....._ 

Type F Curb & Gutter ( 2' J ~ 
~ Barrier Wall 

TWO-WAY TRAFFIC (UNDIVIDED) 

End Barrier Wall I 

r Rigid J r Curb & Gutter J 

Departure- 25' Unless Otherwise Called For In Plans I 

10' Transition I 

I 

I 

X r Length Of Advancement, Ft. J 

Sidewalk Alignment Varles To Suit Condi"tlons Around Hazard 
Sidewalk r 5' Std. J ~ 

0 d Tactile Surface 
, 

Utility Strip r Vari"es )------.__ 

Type F Curb & Gutter ( 2' J--
~ Barrler Wall 2_5, -1 

ONE-WAY TRAFFIC a--1 ¢::1 

HAZARD 4' OR l£SS FROM FACE OF CURB 

a-, 

a--1 

10' Transition 

I 

10' Transltlon 

2.s•-i 
¢::1 

r-- Begin Barrier Waif 
(Rigid) (Curb & Gutter J 

v- Sidewalk ( 5' Std. J 

!--------- Utlllty Strip f Varies J 

- Type F Curb & Gutter f 2' J 

Begin Barrier Wall 
( Rlgld J r Curb & Gutter J 

' 

v- Sidewalk < 5' Std. J 

~ Utility Strip (Varies J 

...---- Type F Curb & Gutter f 2' J 

CXJNCRETE BARRIER WALL l RIBID J l aJRB Ir GUTTER J 
aJRB AND Gt/ITER WITH UTIUTY STRIP AND wmarr ADJACENT BICYCLE LANE 

2006 FOOT Design Standards 

CONCRETE BARRIER WALL 

....---- Sidewalk ( 5' Std. J 

..------ Utlllty Strip f Varles J 

.---- Type F Curb & Gutter ( 2') 

NOTE: 

X =Length of advancement In feet for near and 
opposing approach lanes. See Sheet fl. 

For looatlons without uf//fty strips see Sheet 14. 
For transition, sidewalk and sectional details see 
Sheets 15 & 16. 

The 2.5' offsets to toe of barrier wall cannot be 
reduced to accommodate hazards; however, hazards 
looated in the stem of the wall may be accommodated 
by the detail on Sheet 19. 
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End Barrier Wall 
(Rigid J (Curb & Guffer J 

Varies ( 10' Mln. -20' Max. J 

Begin Barrier Wall 
,._ ______________ x_r_Le_ng~fh_O_f_A_dv_a_n_c_em_e_n_f_,F_c_J ______ ~,._l __ B_r_;ctg_e __ ~,._l _______________ X_!_L_e_n~gt_h_Of __ Adva __ nc_e_m_e_n~f,_F_f_._J ________________ ~v-(RigidJ (Curb& GufferJ 

I I 1 10' Transition Varies ( 10' Uin. -20' Max. J 

Sidewal~~ 
(61 Std. J Tactile Surface~ 

~\ 

Type F Curb & Guffer ( 2' J --1 

10' Transition 

' 

TWO-WAY TRAFFIC < UNDNIDED J 

v-- Varles (See Plans) a-, 
~ Barrier Wall 2.s•-J 

( Tactile Surface 
i..-- Sidewalk 

(6'Std. J 

r Type F Curb & Gutter ( 2' J 

Begin Barrier Wall 

End Barrier Wall Departure- 25' Unless Otherwise Called For In Plans I Brldge I X (Length Of Advancement, Ft.) ,,.--- ( Rlgld) (Curb & Guffer) 
(Rigid) (Curb& GufferJ~,r~--~-----------------~+----~~--~+------------------~~~~~~~~~~~~--------------..j 

10' Transition I I 10' Translflon Varies ( 10' Min. -20' Max. J 

Sidewalk ( 6' Std. J ------. 

Type F Curb & Guffer ( 2' J -

End Barrier Wall 
(Rigid) (Curb & Gutter) 

SidewalL 
f6'Std. ). ~ 

Varles ( 10' Uin. -20' Max.) 
I 

Tactile Surface\ 

~! 

Type F Curb & Gutter r 2' J --1 

10' Transltlan 

X (Length Of Advancement, Ft. J I 

I -

ONE-WAY TRAFFIC 

BRIDGE ENO HAZARD 

~ Varies (See Plans J 

~ Barrler Wall 

a--, 

2.s·-J 
a---1 

Begin Barrier Wall 
I X (Length Of Advancement, Ft. J V-- ( Rlgid) (Curb & Guffer J 
!----------~~~~~~~~~~~-------~~ 

I 10' Transltlon Varies ( 10' Min. -20' Uax. J 

-

~Sidewalk f 6 1 Std. J 

·r ______ s_1d_e_w_a_1k_

0
A_1_1g_n_m_e_n_1 _va_r_1e_s_T_o_s_

0
u_1t_c_a_n_d_1t_1o_n_s_A_rou_nd __ Ha_z_a_rd __ __,j 

Varies (See Plans J--.. a-, Tactlle Surface 

~ Barrier Wall 2.s•--j r- Type F Curb & Gutter ( 2') 

TWO-WAY TRAFFIC <UNDNIDEDJ 

End Barrier Wall 
r Rigid J r Curb & Gutter J-----.._, 

Departure- 25' Unless Otherwise Called For In Plans I I X f Length Of Advancement, Ft.) 
Begin Barrier Wall 
(Rigid J (Curb & Gutter) 

10' Transition I I 
' 

10' Transition Varies ( 10' Min. -20' Max J 

- -

,-Sidewalk r 6 1 Std. J 

-r-s='=d=•w~a='~'~A='~'g~n=m=•n=t_v~a~'~''='-T~o~s="'~'~c=a=nd='~"='=n•~A~''"=nd~H=a=za=rd~-"·I 0 d Q::i (See Plans J~ 
Sldewalk ( 6' Std. J ---...._ / Tactile Surface 

i~ 
~Barrier Wall 2.s'-1 t---- Type F Curb & Guffer ( 2') Type F Curb & Guffer ( 2' J -

ONE-WAY TRAFFIC a---1 ¢::i 

HAZARD 4' OR LESS FROM FACE OF CURB 

aJNCRETE BARRIER WALL (RIGID J (CURB Ir GUrrER J 
CURB AND GUrrER wmarr UTIUTY STRIP AND wmarr ADJACENT BICYCLE LANE 

2006 FOOT Design Standards 

CONCRETE BARRIER WALL 

Tactlle Surface V 
Sidewalk 

( 6 1 Std. J 

r-Type F Curb & Guffer ( 2' J 

NOTE: 

X"'Length of advancement ln feet far near 
and opposing approach lanes. See Sheet f7. 

For locatlons wlth utll/ty strips see Sheet 13. 

For transition, sidewalk and sectional 
details see Sheet 15 & 16. 

The 2.5' offsets ta toe af barrier wall 
cannot be reduced ta accommodate hazards1 
however, hazards located in the stem af the 
wall may be accommodated by the detail 
on Sheet 19. 
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Sidewalk < 5' Std. J ~ 

Ut!llty Strip ( Varles J -

pe F Curb & Gutter r 2' J -

Sldewolk r 5' Std.)~ 

Utlllty Strip r Varies J ~ 

T ype F Curb & Gutter ( 2' J --

PICTORIAL VIEW 

V--- j" Expansion Joint 

j,---- i" Expanslon Joint 

PLAN 

WITH UTIUTY STRIP 

.--- Vories (See Pio ns I 

Barrier Wall ~ 

,_ Sidewalk 
(6'Std. J 

~ 
Type F Curb & Gutter r 2' J ~ 

TWO-WAY TRAFFIC (Of'FOS/NG LANE APPROACH J 

PICTORIAL VIEW 

. 

~ i" Expansion Jolnt ~ Varies (See Plan SI 

Tactile Surface 
Sidewalk ( 6 1 

Std. J ------------
/ 

,,.------- j" Expansion Joint 
Barrier Wall ___,,/ 

Type F Curb & Gutter ( 2' J----

PLAN 

WITH UTIUTY STRIP 
ONE-WAY TRAFFIC fTRAIUNG ENOJ 

PICTORIAL VIEW 

Vi" Expansion Joint 

!----- Varies (See Plans J 

,,.,------ i" Expansion Joint 

PLAN 

WITHWT UTIUTY STRIP 

Barrier Wall/ 

PICTORIAL VIEW 

~ l" Expansion Joint ,...---- Vories r See 

~ j" Expansion Joint Barrier Wall ___} 

PLAN 

WITHWT UTIUTY STRIP 

Plans J 

Const. Joint/ 
Permitted 

4.5' 

0.02-0.04 
(0.02 Std. J 

ll; \ 
1.5' 

SECTION CC 

O See Sheet 16 

6. See Sheet 16 

1 

NEAT UNE PICTORIAL VIEW 

SEGMENT 

3.75' 

2.5' 

Const. Joint fermitted 

q::r--~--1--.-+ 

loj" 

SECTION OD 

0 See Sheet 16 

6. See Sheet 16 

NEAT UNE PICTORIAL VIEW 

2'-(111 

~ -r---r- I 

Const. Joint~ 
Permmed SECTION AA 

SEGMENT 

SECTION BB 

CXINUlil'E BARRIER VIALL (RJSIDJ (aJRB • GUTTER) • TRANSITION SESllENTS • wmarr ADJACENT BICYCLE LANE 

@ -
-
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0 See Notes This Sheet 

!:::.. See Notes This Sheet 

PICTORIAL VIEW 

Vari es r See Plans J --------_ 

~ Barrier Woll 

WITH OR WIT/OJT UTIUTY STRIP 

NEAT UNE PICTORIAL VIEW 

, 

i" Expansion Jolnt ~ 
i---- Sidewalk r 5' Std. J 

1---- Utility Strip (Varies) 

i" Expansion Joint-- 1-- Type F Curb & Gutter ( 2' 

PLAN 

rt/TH UTIUTY STRIP 

c4.5' I 

~ [ /;....--;i-, 
~Const. Joint Permitted 

SECTION AA 

PICTORIAL VIEW 

Varies (See Plans J---_ 

~ Barrier Wall j" Expansion Joint --

PLAN 

rt/THWT 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 

V-- i" Expansion Joint 

Toctlle Surface 

~ 
• 

Note: Drainage slots shalf be located at all low points along 
the sldewolk, and, unless otherwise shown In the plans, 
slots shall be spaced at intervals not exceeding 50' in 
fill sections and 20' in out sections. Slots shall be 
located such that only one bar is cut away or deleted 
in front and back lines of vertical reinforcement. 

SIDEWALX. DRAINAGE SLDT FOR 
BARRIER WALL (RIGID J (CURB & GUTTER J 

v 

NOTE: 

() Transition Segments Shaff Be Doweled Into The End Of 

Sidewalk r 61 Std. J 

The Barrier Woll In The Fol/owing Manner: 
Four If" diameter holes 6 11 deep on 6 11 centers shall 
be drU/ed in the end of the barrier and #6 bars 15 11 

long set In epoxy mortar. The ends of the dowels 
extending Into the transition segment shall be wrapped 
with one layer of 15 lb. Type I asphalt-saturated roofing 
felt with the ends crimped. 

I:!,. When Construction Joints Are Utilized For Transition 
Segment Construction The Stem Shafi Be Doweled To 
The Footing In The Following Manner: 

Five #5 bars 15" long shall be embedded 7" Into the 
footing. The dowels shall be spaced 15" on centers 
with the flrst dowel located 12" from the barrler wall. 
Dowels may be placed within or adjacent to the keyway. 

r--- Type F Curb & Gutter ( 2' J 

aJNCRETE BARRIER VIALL ( RISID, ( aJRB .. GUTTER, • TRANSITION SEBllENT • wmarr ADJACENT BIC'fCLE LANE 

@ -
-
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End Of Bridge Rail 
Or Other Hazard ~ r Begin Concrete Barrier Woll 
That ':_~e~leldlng r~---------------------X_l_L_e_n_g_th_O_f_A_dv_a_nc_e_m_e_n_t,_F_t_._J ____________________ _,, f Rigid J f Curb & Gutter J 

- -

, - - -
' I 

" ~ Face Of Barrier Wall t--- Beginning Of Barri el Wall Need .,, j - - Type 'F' Curb & Gutter 
'--offset control Pornrr- - _ 

-'------- Edge Of Pavement ~ Departure Line 
Point Of D 

RIGHT SIDE APPROACH SHOWN - LEFT SIDE OPPOSITE HAND 

NEAR LANE APPROACH 
End Of Bridges Rall 
Or Other Hazard _ ~ 

End Concrete Barrier Wall f Rigid J f Curb & Gutter J X (Length Of Advancement, Ft. J That Requires Shielding 

-~ 

- - - - -

/ 

Type 'F' Curb & Gutter . --T ___ --- --- , / Beglnnlng Of Barrier Woll Need ----1 Face Of Barrier Wall______/ " 
--- --- --- Offset Control Polnt I 

---~ Departure Line__/ " "----- Edge Of Pavement 
continuau) ¢::1 

t-- Point Of Departure ¢ OPPOSING LANE APPROACH 
WITH OR WITHOUT UTIUTY STRIP - UTIUTY STRIP SHOWN - SEE SHEET 13 & H FOR APPUCAT/ONS 

DeS/IJll 
Speed 
mph Length Of Advancemant, Ft. < X J 

:<45 /6(0-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 
trofflc lane to back of hazard or clear zone width 
whlchever ls lesser. For left side hazards and clear 
zones on two-way undivided facl/ltles D ls measured 
from the Inside edge of the near approach traffic lane. 

d· Distance In feet from near edge of the near approach 
traffic lane to the faoe of curb <at offset control 
point). For left side hazards on two-way undivided 
facilities d ls measured from the inside edge of the 
nearest apposing traffic lane. 

LENGTH OF ADVANCEMENT 

D=3" 

7 11 1011 

IMC 
BENDING DINJRAM 

-

2.' -6" 

~ 
OJ 

2'-611 

l'-2 11 

2f" 
I 'ii" '"? 4 I 

--- -

I 

- -- -H ~ 
ll! 5" 

FOR HIGH SIDE 

I 
----

1 

- -ll! -1 5-:1 
~ n 

IO') 
I 

f'-2 11 

4'-911 

FOR lJJW SIDE 

7~" 
;u R 

""" <o 

;,, 

----

9" Ctrs. 

i" R 

9 11 Ctrs. 

Note: All longltudlnal reinforcement #4 bars. Mlnlmum segment length for this wall ls 40'. Shorter segments due to 
construction or expansion Joint shall be dowled in the manner descrlbed far 'Transition Segments' on Sheet 16. 
Transverse expansion joints are to be construoted at the juncture of wall transitions and curb and gutter, and at 
lnterva/s sa that spaclng wUI not exceed 100'. 

CONCRETE BARRIER WALL 

For barrier wall Inlet detal/s see Index No. 219. 
Wall to be paid for under the contract unit Price for Concrete Barrier Wall ( Rlgld-Curb & Gutter), LF. 

Estimated Quantifies Per Linear Foot Of Wall: 
Class II Concrete: 0.23 C. Y. 
Reinforcing Steel: 19.7 Lbs. 

SECTION 00 

(RIGID, (a/RB .. GUTTER, • wman ADJACENT 8/C'fCLE LANE 
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Rigid Hazard f Bridge Pier Or Piie Shown J 

Back Of Woll Fillets 
Required When Woll 
Located In Front Of 
Hazard Face. 

J11 Expansion Material 

Doweled Joint 

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 
f Round Bridge Pier 
Or Pile Shown J 

When Bock Of Woll Located In 
Front Of Hazard Face The 
Fllfets Are To Be Adjusted 
To Maintain Walls Full Bearing 
Surface Against Hazard. s--, 

+ 

Al 
~-On Line With Or In 
~Front Of Faces Of 

Hazard 

i" Expansion Material 

A_J B 
When Distance Between Bent 
Supports Or Pier Columns Exceeds 
13' See Sheet 19 

x c-1 
Doweled Transverse Joint ~ 
Other Detail This Index ~ 

BARRIER WALL AT ROUND HAZARD 

PARTIAL PLAN 

ARC DISTANCE OFFSETS 'y' 

~ IE1ISTH I FT J •11• tFT J Y IFT J 

4 4.00 0.06 
8 7.99 0.25 x 
12 11.98 0.58 
16 15.96 l.02 
2D 19.91 1.60 -· 21 20.91 1.76 rtall11111YbeOOll6lrutlled 
24 23.85 2.30 "' - htNlnf ,.,,,,,,. 5 4 ffff. 
25 24.83 2.49 

Face Of Rigid Hazard 

... 2r I i.-7LJ 
l\J f' RI I I 

I 

I 1fl 

14 
1011 I? 

_I_ 

1l" R I 

SECTION AA 

fR 
I 

I 1fl 

~ 14 ~ 

"' 1011 I? 

~ 
~ 

"' I 

'- 1l" R I 

~ 
Shldr. Pavt. 

'-
".. ~ 

_ ~ - 3
11 x 12" Drain Slot 

~Const. Joint Shldr. Pavt. 
12" 

. '-~~~~_J-~~~-,---;T~-'-~3' ;r 
~ I 6

11 
Concrete Pad And 

2' -3" Maintenance Apron 

~ 
TO BE CONST. IN LIEU OF SECTION AA WHEN THRU DRAINAGE REQUIRED 

SECTION BB 

~1 f RI 
' 

I • 1-;.1-

l:f 
'---

-

-

IO' R 
~ -

if R" I ·-- -

#4 Bar 

2' 

fR 
--
~ 

"' 
----

Q 

----, ,. 
J: Q 

---~ 

9' 

~~ 
I 1 

3' 

7-j" nom. 

5j" nom. 

: ..;... "&i 
' "' ' -

=~=---:---

5" nom. I--
FOR USE WITH EITHER 

I: 10 OR I: 15 
GUARDRAIL TRANSITIONS 

STANDARD THRIE-BEAll 
OFFSET BUJCK 

(FIELD TRlllllED J 

* 1211 x12" x ;f" galvanized steel bock-up plate with i" post bolts (either 1411 or /8 11 long J 
and nuts with i" plain round washers under nuts. 

SECTION CC 

** Attach thrie-beom terminal connector to shoulder barrier wall with a 21 11 x12" xi" thrie beam terminal connector 
plate and s-i11 x12 11 long HS hex bolts and nuts with ,,, plain round washers under heads and nuts. 

* Standard Thrie-Beom Offset Block, 
Field Trimmed, See Detall Above 

* 

~i,j~**~~~ .\ ,, 10 

II paymen~ rrer wo I p I Tng 
i te aar Nested Beam, I one Sheet 2.0 For Post. spocbl J 

d Baal< Of Rail t for concre I Panels (See I Are App/100 e. 
Beam Washers stoo/<e End Measuremen Transition sectio~, 2i Steel Or Timber Pas s 

;;;;;;;;~=T~h~r~ie~-~B~e~am~T~e~r~m~Tn~a~l~C~on~n~e~ct~o~r====t;;:~:::;;;;;;;;~=== And Bolt connections. 

x 

--~~Round Pler Shown 

111 -9 11 2.5' NOTES 

~%~@~:;:_~;,;,~Gftrd~ro~N~P~o~yJm~en~t~0Jopig<IC;,_/P~1't ;,,.!A11Jnll.dJMc'e<''"s"s"'or.,T.,es,,._.J+- I. This wall ls Intended for use where the wall has bearing against End Measurement For 
1 

';or Nested Beams, A roach os s, the hazard1 when the length between bent supports or pier columns 
(No AddTtlonol P men exceeds 13', the affected segments shall be constructed In 

accordance wlth the detoTI for 'Refnforoed Concrete Barrier Woll 
(ShoulderJ', 'Section TT' or 'Section QQ', this Index. 

PLAN FOR DESIGN SPEED :r&45 llPH Standard Thrie-Beom Offset Block, 
Field Trimmed, See Detail Above 

In cases where the barrier waif and slope pCNement or other 
structure would occupy the same location, the wall and structure 
are to be modffled as detailed In the plans. 

* 
* 

** 

1 Wall payment I /1/5 

2.. The tarrier wall radial segments are Intended for use on approach 
and trailing ends of both one-way and two-way facilities. The 
guardraTI connections shown on this sheet apply ta one-way 
approaches and to the approaching and tralllng ends of two-lane 
two-way facilities. On trailing ends of two-way HKJ/tilane and 
one-way facf/ffles the end conneatfon on Sheet 2 may be used. 

For walls with nor11K1/ offsets from hazards and their guardralf 
connections, see Sheet 20. 

J, A/I vertioal reinforcement #4 bars at 12." centers. All horizontal 
bars #5 bars. 

Thrie-Beom Terminal Connector 
7'-7 11 

Beam 
washers stocked Bock o~::;~rement For concrete Barrier I Nested Beam Same As Above 

End TransTtion Section, Some As AbOve 
21' 

4. Refer to Index No. 400 for addlflonal guanJrall lnformoflon. 

5. Wall to be paid for under the contract unit price for Barrier Wall 
Concrete r Rigid-Shoulder I, LF. 

x 
GUo drail Payment t And Accessories. ) 

End Measurement For t F 'r Nested Beams. Approach Pos s, 
(No AddTtional Paymen ° 

PLAN FOR DESIGN SPEED ~50 llPH 

Note: For continuous barrier between Independent bents or single pier columns see Sheet 19. 

SHaJLDER BARRIER WALL AT ABt1IE BIDJND RIBID HAZARDS 
'I/HEN GUARDRAIL OFFSET FROM HAZARD I ESS THAN 3' 

@ -
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I 
/" Exponslon Material 
r Footing /solatlon Some J 

i" Chamfer 
Face Of Wall 

Toe Of Wall 

I 
/" Expansion Mater/of 
( Footfng lsolotlon Same J -, 

i" Chamfer Face Of Wall 

Toe Of Woll 
TOP VIEWS 

'a' Vories r C/rC1.Jfar Or Octagonal Hazard Not More Than 2." In Front Of Face Of Wall J. 
Applicable To Sections 'AA' And 'BB' Wlth Spans Of 513', And To Section 'CC', Sheet No. 18. 
Applicable To Other Rigid Walls Of This Index For Spans >13' Unless Otherwise Shown In The Plans. 

t" Expansion Moterlo~ 
(Footing Isolation Same J 

Top Of Wall 

~" Chamfer 

HAZARD PENETRATING STEii OF RIGID CONCRETE BARRIER WALLS 
Rigid Hazard 
(Square Brfdge Pier .r 
Or P!fe Shawn)~ 

t ~ ------::.l~d ~~.::J:n~ -i----~ t 
i---i" Expansion Material 1 ~See 'DETAIL B' Sheet 2 ~ 1 1.11 Expansion Materiaf----... 'S' 

REINFORCED CONCRETE BARRIER WALL APPUCA TIONS feet 

>13' 'Reinforced Concrete Barrier Wall (Shoulder J' With Flush Shoulders; Or, 
J I I/ 1 

I I I ' I 

Section 'TT' Or Sectlon 'QQ' W ifh Curb & Gutter 

----------

1 

------+----Reinforced Concrefe Barrier Wall /-f-------------

1

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

For Applications See Table Right 

Barrier wall footings that conflict with bent or pier foundations shall be 
modlfled as described ln the plans. 

I 
Extension Same As Opposite~ 

Construct Wall Same As Approach Treatment Beyond Last Bent 
Support Or Pier (Where Guardrail Continues, Same As Approach -
Except On One Way Trall!ng End Omit Rall Transition). 

I 

I 

I 
L __ _ ------~----------' 

'S'f Span J 

TOP VIEW 
BARRIER WALL AT SOOARE PIER 

Rigid Hazard 
(Round Bridge Pier 
Or Pile Shown J 

Extefision Of Approach Section 'AA', 'BB' Or 'CC' (Section 'CC' Shown J 
/ (Section 'TT' Or Section 'QQ' Wi"th Curb & Gutter Approach) 

~ W~en _Approach Shfeldlng Is _Guardra!f And Curb & Gutter, Construct 
13 Ulm. J Of Concrete Barner Waif, Section 'TT' Or Section 'QQ'; 
Construct Curb & Gutter Flare At End Of Wall With Full Height Curb, 
Index No. 300; And. Connect Guardra/I To Wall Wfth Transition Ralls 
In Accordance With Sheet No. 20. 

When Back Of Wall Located In 
Front Of Hazard Face The 
Fillets Are To Be Adjusted 
To Maintain Walls Full Bearing 
Surface Against Hazard. + 

I 

12" ----------~------i---

Dowefed Transverse Joint \ I 

12 11 

+ 
I 

When Back Of Wall Located In 
Front Of Hazard Face The 
Fillets Are To Be Adjusted 
To Maintain Walls Full Bearing 
Surface Agafnst Hazard. 

The details on thls sheet are treatments to the F-shape concrete 
barrier walls depicted on Sheet Nos. 8 through 18, where site conditions 

impose reduced clearances between above ground hazards and the walls. 

i" Expansion Ma er/of 

I 

See 'DETAJL B' Sheet 2 I 

I 

I 

.j" ExRansion Material 

I 

Bridge bent supports and piers are shown. These treatments are not 
applicable to hazards that cannot provlde lateral support for the walls. 

See the plans for limits of wall sections applied and other associated 
wall treatments. 

---------------------------Reinforced Concrete Barrier Wall -+----0--------------------

For Applications See Table Right 

I 
Extension Same As Opposite 

Construct Wall Same As Approach Treatment Beyond Last Bent 
Support Or Pier (Where Guardrail Continues, Same As Approach 
Except On One Way Trailing End Omit Rail Transition). 

1 

ExtenSi"on Of Approach Section 'AA'. 'BB' Or 'CC' (Section 'CC' Shown) 
f Section 'TT' Or Section 'QQ' With Curb & Gutter Approach J 

le---~--_, 
I 

L ___ ------~----------' 

'S'( Span J 

TOP VIEW 
BARRIER WALL AT ROUND PIER 

When Approach Shielding Is Guardroll And Curb & Gutter, Construct 
13' f Min.) Of Concrete Barrier Wall, Section 'TT' Or Section '00'; 
Construct Curb & Gutter Flare At End Of Wall With Full Height Curb, 
Index No. 300; And. Connect Guardrall To Wall With Transition Ralls 
In Accordance With Sheet No. 20. 

CONCRETE BARRIER WALL WHEN SPAN BETWEEN BENT SUPPORTS OR PIER COWi/NS EXCEEDS IJ' 

CONCRETE BARRIER WAU WHEN GUARDRAIL OFFSET FROll BENT OR PIER LESS 
THAN 3 FEET OR WHERE WAU STEii ABUTTS SUPPORTS OR PIER COWllN 
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Double Faced Guardrall W-Thrie Beam 
Transition Secflon 

Si le Faced Guardrail 

- EdM n eosuremen 

End Measurement For Concrete 
Barrier Wall Payment (See Notes J 'lr-

f F G d ·1 P ~ or uor ra1 omen 
f No Additional Payment For Beams, Approach Posts Or Accessories. J f See Notes J 

Transition Section r See Notes J I 

I 
12.'-6" Thrie-Beam 2.5' Thrie-Beam 

I /2. 1-6 11 Nested Thrie-Beam For I 

I Trafflc Approach To Barrier Woll 1 

3 ~ 3'-rJ." 6 (j r-6~11 I i 6'-3" 6 1-3 11 

I 

! r-=--= .><:== Aj, 
I See Note No. 6 I 

7f" 8 I -, Directlon Of La p 

: : 

Thrle-Beam 

Free End 
Reinforcement 

Direction Of Lap Thne.-Beam 
Terminal Connector 

18) 17) f6Jt5Jr4Jf3Jt2.JUJ I 
==:> A--.J 

MEDIAN BARRIER WALL 

==:><...~ :-:i 
==:> c-, o-, Direction Of Lap Thrie-Beam 

SECTION AA 

Timber Offset Block 
r See Below J 

H110 Button Head Bolt, 25 11 Long 
For Timber Post, 2.4 11 Long For 
Steel Post, With Beam Wosher 
And Nut With Washer & Beom 
Washer ( 2. Reqd. J 

Timber Offset Block 
(See Below J 

Thrie-Beam 

i"0 x 16 11 Button Head 
Bolt With Beam Washer And 
Nut & Washer ( 2. Reqd. J 

SECTION BB 

Timber Offset Block 
(See Below J 

=======Ef=========="'Ei===========Ef===='ff'==~j"'====a="'EJ"Ef==j''ff'Ef"f!:E~::=::=::===r:!i:: '::=::==:==o=~~~~~~T=e=r=m==lnalConnector U U U U U U U U U U U ~ E I' 1f 12"xl2"xf" Bock-Up Plote-19~AV 
LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ e-------~---------.u---~ With f 110 Holes "' o---1 Shoulder Barrier Wall___.,./ 

12." x 12." x -J- 11 Back-Up Plate 
With f"lb Holes 

Sin le Faced Guardrail 

Fl Fl Fl Fl 

Single Faced Guardrail 

cJ- - - - - - - - -1- - -

Fl 

LEFT SIDE APPROACH ONE-WAY LANES I 

Fc __ +o _____ _ 

Free End 
Reinforcement 

SECTION CC 

* Single Thrie-Beam On 
Trolling Ends Of Barrier Wall, 
Nested Thrie-Beams On 
Approaches To Barrier Wall. 

5.J.11 

r-'I 
I 
I ... I ~ 
I 
I 
I 
1-
L 

SECTION DD 

~ 

,_ 

i"m Button Head Bolt, 
2.4 11 Long For Timber Post, 
2.2 11 Long For Steel Post, 
With Beam Washer And Nut 
With Washer & Beom Washer 
I 2 Reqd. I 

i 110 x f1" Button Head 
Bolt With Beam Washer And 
Nut & Washer f 2. Reqd. J 

Fl Fl Fl Fl Fl 
Fl Fl Fl Fl Fl Fl l b Shoulde~ ~orrler Woll?: 

:;g Thri"e-Beam 
Terminal Connector 

Direction Of Lap Le Lo 
~ £j 'tj ~ 

AA & CC 
FOR DOUBLE FACED GUARDRAIL USING TIMBER 
POSTS AND FOR SINGLE FACED GUARDRAIL 
USING EITHER TIUBER OR STEEL POSTS 

AA BB 
FOR DOUBLE FACED GUARDRAIL 
USING STEEL POSTS Attooh thrie-beam terminal connector to median barrier wall with 5-fr11 x15" long HS hex bolts and nuts with ~ 11 plain 

round washers under heads and nuts. Attach to shoulder barri"er wall with a 21 11 x12." x i 11 thri"e-beam terminal connector 
plate and 5-~11 x12." long HS hex bolts and nuts with ~ 11 plain round washers under heads and nuts. 

LEFT SIDE OF TWO-LANE TWO-WAY (APPROACH FOR FAR LANE) 
STANDARD TIMBER OR PLASTIC OFFSET BLDC/CS • FIELD TRIMMED 

FOR USE AT SECTIONS AA, 88, CC & DD 

Direction Of Lap 

STANDARD GUARDRAIL APPROACH TO SHOJLDER BARRIER 
NOTES 

!. The longitudinal dimensions and payment limits shown for median concrete barrier wall also apply to shoulder concrete 
barrier walls. 

2.. W-beam elements do not apply to these transition schemes. For barrier wall trallfng end guardrafl connections for one-way 
lanes, see Sheet 2.. 

3. Where reaming Is necessary to flt nested beams the reamed surfaces shall be metallzed In accordance with Index No. 400. 

4. Either steel or timber guardrail 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 J. 
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. 

GUARDRAIL aJNNECT/ON TO aJNCRETE BARRIER WALL APPROACH ENDS 
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GENERAL NOTES FOR TRAPEZOIDAL BARRIER WALL 
I. Concrete tropezoldol borrler wall can be either precast or cast in place. The waif ls designed for zero deflection and shall have 

a mini"mum system length of 120'. 

2. Where concrete trapezoidal barrier wall helght changes from 42" to 48" or from 48" to 54", height change wlll be uniform 
for each 6" of helght change per 90' of wolf. Steel placement shall meet the dimensional pos/tfonlng requlrements of 42.", 48" 
and 54 11 high barriers at the respective polnts along the vertlcal transition, with the vertical steel uniformly lengthened and 
the horizontal steel uniformly splayed throughout. 

3. Welded wire fobrlc ( WWF J made ln accordance wlth ASTU A4'JT may be used as an option to the conventional reinforcement 
for precast or cast in place barrler wall, with the exception that only conventional reinforcement shall be used for horizontal 
transition and half wall sections. These sections shall be cost in place with length, shape and relnforcement as shown ln this 
Index. 

4. To attain system length, precost segments shall be lnterconnected with rebar grids placed ln the preformed slots and grouted 
lnto place. Segment length shall be not less than 30' unless atherwlse speclfled ln the plans. 

5. The center/fne axls of the barrier shall be vertlcol except where the roadway ls superelevated In whlch case lt shall be normal 
to the cross slope unless otherwlse shown ln the plans or dlrected by the Engineer. 

6. For reflective barrier marker requirements see 'STANDARD BARRIER WALL SECTIONS' and the GENERAL NOTES, Sheet I. 

7. The concrete trapezoidal barrier wall is considered by the Federal Highway Administration to be innovative and may be used as 
such on Federal Aid projects. 

8. The concrete trapezoidal barrier wall ls ta be paid for under the contract unlt prlce for Barrier Wall Concrete ( Trapezoldal ), LF. 

30'-0" Min. Segment Length When ?recast 
2" Min. 
3" Max. 

• 2" 
~ 12" 12" 12" 12." 12" 12" ~3" 

·~ rr I I I I I , I [r: 10-j 

Slot For Rebar Grfdl 
(?recast Only J ., 

;i:; 

Lifting Pipe (?recast Only J *-

--+>- t =r: I 
~ 

"' .~ 

_L 

->- ,_ 

WWF REINFORCEMENT FOR 
PRECAST OR CAST IN Pl.ACE 

All Transverse Reinforcing Wire Size D/4 
All Longltudinal Relnforclng Wi"re Slze D20 

This price will include full payment for transitions, half walls, fill and concrete caps. WELDED WIRE FABRIC REINFORCING 
30'-0" 

I I I 
' 

' 
_,_ 

I \ 
I a • I 

TOP VIEW f-- .I 

LA LA 
REINFORCEMENT FOR CAST IN PLACE REINFORCEMENT FOR PRECAST 

II Light Pole 
b...:.:r-( NonFrangi"b/e J 

~' Bolt Circle Projection, Diameter 
And Length Per Pole Manufacturer's 
Specifications. \ 

Anchor Bolts 
1 I 

4 I \/Light Pole Base 
c ~~/ I Recess Seat For 

f---"""H~---l::::~;?~~-c-o_n_s_t._J_o~int Permitted 3 

~ 

FRONT VIEW 

I II~ II I 
I V' ~ I 
I o I 
I I 
I I 
L __ J 
SECTION CC 

Note: For Additional Details See Sheet 4 

LIGHT POLE llOONTING 
IN TRAPEZOIDAL SECTIONS 

All Vertical Reinforcing #4 Bars 
All Horlzontaf Relnforci"ng #5 Bars 

4" Concrete Cap ~ CONVENTIONAL REINFORCING 
4

,, . ~Varies U2" Min. J 

#4 Bar, Field Bent And 11 \ I ~" 
Bituminous Coated, Variable ---r 
Length, 81 Spacing Max. -Granular Fill 

lo 

1:1. 
w 

20" 

II Reinforcing Back And 
Ahead Ta Typlco/ 
Trapezoldal Sectlan 

ii 
<o 

2" Cf. 

"'--~ 

Alf Vertical Reinforcing #4 Bars On 12" Centers 
All Horizontal Relnforclng #5 Bars Spaced As Tabulated 

TYPICAL HALF WALLS ARa/NO OBSTRVCTION 

Alf Vertical Reinforcing #4 Bars On 12" Centers 

\ 
I 

Alf Horizontal Reinforcing #5 Bars Spaced As Tabulated 

SECTION AT BEGIN ANO ENO 
OF HALF WALLS 

For Transition Waif Plan See DETAIL I 'PLAN' 

TRANSITION SECTIONS 

Barrier DIMENSIONS (Inches J 
Height 

A B c D E F G H I J K (In. J 

42 42 24 33/ 13/ 21 28/ 36 15 9f 33f 15 

L 

9,/ r-J 
48 48 26:B, 39.j 15 24 33 42 17~ 10/ 39/ !7f 10/ 

54 54 l!l 48 /9/; 12:J 45:J 
SYSTEM LENGTH 

:\ /;;reformed 
Expansion Mat!. 

28j 45/ 16/ 31/ 19.j 12.;f 

TRAPEZOIDAL BARRIER WALL 

~-

Ls 

II 

36 

42 

48 

SECTION AA 

N p Q s T 

72 4 12 28 36 

84 5 13/, 31/ 42 

96 6 14;& 34; 48 

2006 FOOT Design Standards 
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REBAR GRID 

FOR PRECAST INSTAUATION 

* 1-J.a Nominal Dia. Galvanized Steel 
Lifting Pipe For Precost Sections 
(7.5' From Either End J 

B 

SECTION BB 
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Varies 1r----.,...;=------i ~ 
,___ ______ \.,.@=,_. ~" Cha~e~All Edges 

PLAN 

Trapezoidal Barrier Wall 

f<------~"'=at~ch=;n~g~R~;g~h~t~A~nd~L=ef~t~P~ro~f~U=e_G~'~ad~e=s ___ _,_ ~ 

Varies 

*Field cut and bend vertical bars for full closure. 

**Field cut and bend vertical bars for partial closure. 

E:ff:.==t:==t:==t:==t:==t:==t:==t:==t:==t:c-,==1:==1:==~:~-,==}::=Aj:'~j:4~::'·-~Jtr~~~:-w-;-i-,. 1~ ~~;~~· 
r--------see Index No. 400 For 

Special End Shoe Mounting 

c_l a_l A__;JL:' t" M;n. 1.--JL..1 1.--JL..1 1.--JL..1 
6'-3" I 

.____ '/"~ Guarorou --J 7;/" SECTION AA SECTION BB SECTION CC 
Mounting Holes 

End Measurement For Guardrail Payment 
(No Addlflonal Payment For Special End Shoes, 
Trimmed Offset Blocks Or Attachment Hardware J 

" 25'W-Beam (NearAndFarSldeJ 

Standard W-Beam Offset Blocks 
(Field Trimmed J ,Y-J-----1 Double Faced Guardrall 

6'-3" ~ 6'-3" (Std. 6'-3" Post Spacing Jn 

I :11:1 § 
End Measurement For Trariezoidal Barrier Wall Pavment I c::> 

(No Terminal Wall Bevel Required J 
PLAN 

§: § 

End Measurement For Guardra/I Payment f No Addltlonal Payment For Approach Posts. 
Nested Thrie-Beams, Special End Shoes, Trlmmed Offset Blocks Or Attachment Hardware J 

25' Thrie-Beam 

§: 

12'-6" Thrle-Beam <Nested) 12'-6" Thrle-Beam ' W-Thrle Beam 

Thrie-Beam 
Term;nal Canneatarl 

Standard Thrie-Beam Offset Blocks 
f Field Trimmed J 

6'-3" 
,__) 6'-3" 6 (j l'-6i" 

<:::i 
3 ~ 3'-ll" 

I I 

!Transition Section 

Std. 6'-3" Spacing ,, 
~ 

I WNGITUOINAL SECTION 

CONVENTKJNAL REINFORCEMENT :: I 13$1 § § § § § § :§ § § :§ :§ 

Trapezoidal Barrier Wall 

f<------~"'=at~ch=;n~a~R~;g~h~t~A~nd~L=ef~t~P~ro~f~U=e_G~rod=e=s ___ _,_ ~ 

Varies c-, 8-fl 8" 8
11 

8" 

I

(/) (2) (3) (4) (5) (6) 
End Measurement For Trapezoidal Barrier Wall Payment O 

PLAN 
UNIDIRECTIONAL 

End Measurement For Guardrail Payment f No Addiflonal Payment For Approach Posts, 
Nested Thrie-Beam, Special End Shoes, Trimmed Offset Blocks Or Attachment Hardware J 

25' Thrie-Beam 

-4 
Same As Opposite 

I 

!III~ml~il~A~~~r']Var;e: :i' 1~Jfl1 ~ 18 ::;; ~"' 2" C! 1 
~ .~~ _ 2" Cl. _ 12'-6" Thrie-Beam 12'-6" Thri"e-Beam 1 W- Thrle Beam 

f-++--+->--+---+--+---+-+-++-+--+-+-H--f--~ p ~~ . 
1-+----------+--....,.-~.,....-~~~T-~~- -- --

c_l 8_1 A~ k 1" Mtn. 1.--JL..1 1.--JL..1 ~ 
7'-7~" 6'-3" I 

~---~--~--~~--~ 1 SECTION AA SECTION BB SECTION CC 
r----see Index No. 400 For i....---- i"UJ Guardrail 7-,/' 

Speclal End Shoe Mounting Mounflng Holes 

WNGITUOINAL SECTION 

WELDED WIRE FABRIC REINFORCEMENT 

Thrie-Beam 
Terminal Conneatorl 

Standard Thrie-Beam Offset Blocks 
(Field Trimmed J 

6'-3" .--J 6'-3" 

(Nested-Near Side Only J 

1111211311411s11~1<:::i I 

! 13$18 8 8 § 8 8 -----tt-§ 
End Measurement For Trapezoidal Barrier Wall Payment I 

PLAN 
BIDIRECTIONAL 

3'-ll" 

B 

ENO TREATMENT FOR PRECAST OR CAST-IN-PLACE WAUS Note: Timber or steel posts may be used, flmber posts shown. 

GUARDRAIL TRANSITIONS ANO CONNECTIONS 
NOTES 

I. Where reamimg is necessary to fit nested beams the reamed surface shall be metalized in accordance with Index No. 400. 

2. The nested beams shall not be bolted to the posts and blocks at post numbers (I J, < 3 J and r 5 J. 

3. For addlffonal wall details. see Sheet 21. 

4. For additional guardraU information refer to Index No. 400. 

GUARDRAIL CONNECTION TO TRAPEZOIDAL BARRIER WALL 

2006 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 Universlty Of Florida. Any infringement on the rlghts of the designer shall be the sole 
responsibility of the user. 

2. This standard drawlng (Index No. 412 J ls provided by the Florldo Deportment Of Transportation 
solely for use by the Department and its assignees. The purpose for this standard drawing 
is to indicate the approval of use of the barrier on the State Highway System: to provide 
sufflclent plctorfols for ldentlfy!ng the barr!er un!f: and, to provlde general lnstallatlon geometry 
for the barrier. 

3. Only those barrier units cast by producers licensed by the University Of Florida will be allowed 
for !nstol/otlon on the State Highway System rn Florido. 

Barrier wall units shall conform to Section 521 of the Standard Specification and shall be 
produced in Department approved plants with quality control plans for preoosting concrete 
barrler walls. Each barrler wall unit shall be permanently marked wlth on ldentlflootlon that ls 
traceable to the manufacturer, the producing precost concrete plant and the date of production. 
This permanent identification mark will serve as certification that the unit hos been manufactured 
ln accordance with Unlverslty of Florldo drowfngs and speclflcatlons. and the approved quollty 
control program. 

4. The low profile barrier is to be installed only with hardware and ocoessories furnished by the 
llcensed 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 to be ln firm contact with adjolning unlts. Nuts 
on tensioning rods shall be installed snug fight. 

5. The low profile barrier ls applicable for deslgn speeds of 45 mph or less. 

6. Tubular markers shall be installed along the run of barrier of the ends and of 50' centers 
on tangents and 25' centers on rod!!. The markers shall be fixed to the top of the barrfer 
by an adhesive or other method approved by the englneer. Approach end unlts shall be 
marked wlth a Type I object marker. The cost of the tubular markers and Type I object 
marker shall be included in the cost of the low profile barrier. 

7. lnformatlon regarding licensing, shop drawlngs, speclfloaflons, quality control and certiflcotlon 
of compliance can be obtalned from the Uni"versi"ty Of Florido, Office of Technology Li"censi"ng. 
Inquiries should be addressed to: Office of Technology Licensing, P.O. Box 115500, Gainesville, 
Florido, 32611-5500. Telephone: 352-392-8929, Fox: 352-392-6600. Reference UF*-11052. 

8. The 'Portable Temporary Low Profile Barrier For Roadside Safety' shall be paid for under the 
contract unit prlce for Barrier Woll (Temporary) Low Profile Concrete. LF. and will be full 
compensotlon for furnfshlng, lnstal/lng, malntalnlng and removlng the barrier wall. 

BACKSIDE ANO ENO PICTORIAL VIEWS 

PORTABLE TEllPORARf LDN PROFILE BARRIER FOR ROADSIDE SAFETY 

@ -
-
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Traffic Face 

Beveled Washer 

CONCAVE CONNECTION 

Traffic Face 

""= -'11= dll\\\\\\\\\\\\\\\\\\\\\\\\\I 

PARALLEL CONNECTION 

Traffic Face 

Beveled Wosher 

CONVEX CONNECTION 

PLAN VIEWS OF CONNECTIONS 

2'-3 11 2'-3" 

FLAT FACE FEMALE END BEVELED FACE MALE END 

Type I 
Object Marker ~ ~ 

ENO VIEWS 

Edge Of Travel Way Clear Zone (CZ J 

x 
r-----~'L-Portoble Temporary Low Profile 

Barrier For Roadside Safety 

------~----

B * Min. 9" 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 Lone 

Tangent Extension 

PLAN VIEW OF APPROACH ENO OFFSET 

PORTABLE TEMPORARf lDN PROFILE BARRIER FOR ROADSIDE SAFETY 

@ -
-

LOW PROFILE BARRER 
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CONVEX CURVATURE 

See Inset A 

TRAFFIC SIDE 

-=-----:i 
~_\;.-~----

Inset A 

TRAFFIC SIDE 
Inset B 

See Inset B 

=- -co - - -

CONCAVE CURVATURE 

MAXIMUM CURVATURE • MINIMUM RADIUS 

PORTABLE TEMPORARf LON PROFILE BARRIER FOR ROADSIDE SAFETY 
Sheet No. 

3 of5 @-
1--~~~~~~~-2_ooo~FD_O_T_D_es~ign_s_m_nd_a_rn_s~~~~~~~----1~on 

07/01/05 
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w+SB' f Min. J 

Approach Traffic 0 

Work Area 

Approach Traffic 0 

Work Area 

Approach Traffic 0 

Work Area 

Edge Of Traveled Way 

6' 

Edge Of Traveled Way 

-~ "' I 
--~-1~~--'- I 

-~~---" I 

I 7'-9" I 

Edge Of Traveled Way 

11' -7" 

1' 
I 

I 

I 

I 

* 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 

Driveway 

Widfh(W) 

w-+62' f Min. J 

Driveway 

WidthfwJ 

w+lO' f Min. J 

Driveway 

WidthfwJ 

6' 

(].. ~
~ '? 

IO'fl~f~~~ 

LEGEND BARRIER OPENINGS AT ORNEWAYS 

t Type I Object Marker 

Work Area 

31' 

Work Area 

35' 

Work Area 

PORTABLE TEMPORARf LON PROFILE BARRIER FOR ROADSIDE SAFETY 

@ -
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Approach Traffic c:::> 

Work Area 

LEGEND 

t Type I Object Marker 

Approach Traffic c:::> 

Work Area 

* 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 
Flore Falls Within The Clear Zone Of Opposing Traffic 

w+86' r Min. J 

Edge Of Traveled Woy 

1 · 

~:'\ 
Drlvewoy '°s-Width (W) -5' 

w->130' r M rn. J 

Edge Of Traveled Woy 

Driveway 

Width fwJ 

BARRIER OPENINGS AT DRNEWAYS 

43' 
: I 

-- - -

2:l_ 

"' 
Work Area 

65' 

PORTABLE TEMPORARf LON PROFILE BARRIER FOR ROADSIDE SAFETY 
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121-6" 

2 1-0 11 4 1-3 11 4 1-3 11 2 1-0 11 

Bars 4E !Bend to 
clear Bars 6DJ (TypJ 

Bar 4A2 

2" IP Lifting S/e1Ne Assembly 
with !/;," Chamfer !TypJ 

Bar 6C I r Ancha r Blackout 
!TypJ 

Bars 6D 

Bar 6C Bar 4AI 
Bars 5B 

Bar 4AI 

PLAN VIEW 
3 1-3 11 

' 

6 1-0 11 

2" 2 sp. rD BY'2 11 /OIJ 1·-dv," 
' 

l'-BY'2" 10 11 

Marked End I I 

~eNote~ 
2" IP Lifting Sleeve Assembly 
!Optlono/J with !/;," Chamfer 
(TypJ-

' 
r-Bar 4A2 Bars 4AI; 

I \ / 

I v ~'---Bars 4AI • 
171:::- ~ 

0 ~ I t:: " '--Bar 6D3- v--Bars 4E !Bend ta 

*3%" /'x clear Bars 6DJ 

±Vs" 
(Typ.J 

~ 
Bar 6D2 ~f-

~f-

/-,~ 
/ 'r--i/ 

;::, n 
-yi:::. ' LJ 

Bar 601 I I , I I " I II I 

..!.] --/ Bars 6C ;.., §. Bars 6C 
C:ncho r Blackout t:: 

,- -I~ 

' 

3'-3" 

I 
l'-8'/z" l 1-BY'2 11 10 11 2 sp. © BY'2 11 

IC I 18 
,-- Bars 5B cBar 4A2 , 1 Bars 4AI 

\ I I 

/ I 
A 

' 

A 
/'"-

/ 
,j ~n 

l_J 

I 'I I 

~ Bars 6C- ~ 

. 
~ 

"' 
-- -

Bars 6D 
~ 

"' 

2" Spacing Bars 4A 

(Bar 6DI 
ti 

;.., 

' -Bar 6D2 

"' I 

*3%'1 ±Vs" '--

,,, -Bar 6D3 

ti 

~ 

~ 
'--

., 
I 

"' 

ANCHOR BLJJCKOUT DETAIL 

5" 
2 11 

(/) Hole 

SECTION D-0 
<Reinforcement not soown for clarify) 

* Measured from end of Barrier Unit 
ta outside edge of Bars 60. 

3 1-0 11 
(both sides! (TypJ 

2'-3" (Lift/Drain Slat! 2 1-0 11 2'-3" (Lift/Drain Slot! 3 1-0IJ 

ELEVATION VIEW 

This temporary concrete barrler system has been crash tested to NCHRP Report 350 TL-3 crlterla or structurally evaluated to meet 
the requirements of NCHRP Report 350 TL-3 criteria for the lnstallatlan C()nf/guratlons shown. 

FABRICATION NOTES: 

FABRICATOR PREQUAUFICATION: 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 requ/ rements of Specification Section 6-8. 

CONCRETE: Concrete shall be Class ISl In acrordonce with Specification Section 346. Specification Sections 346-10.2 through 346-10.4 
are not appllcable. Barrier Units represented by concrete acceptance strength tests which fall below 5000 psi wlll be rejected. 

REINFORCING STEEL.- All reinforcing steel shall be ASTM A 615, Grade 60 except for Bars 6DI, 6D2 and 6D3. Bars 6DI, 6D2 and 6D3 
shall be ASTM A 706 except that a 2'4" diameter pin must be used for the 180 degree bend test. After fabrication, all or part 
of Bars 6D shall be hot dip galvanized In accordance with Specification Section 962 or coated with a cold galvanizing compound In 
a=rdance with Specification Section "11. The minimum /Im/I of galvanizing or coating Is shown In the Bending Diagrams. At the 
Fabricator's option, the entire length of Bars 6D may be galvanized or coated. Install Bars 6D within Vs" of the plan dimensions. 
Correct placement of Bars 6D ls critical for proper flt 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 utlllzed In l/eu of Bars 4A and 5B. 

All dlmens!ons In the Bending Diagrams are out to out. All reinforcing steel shall have a 2 11 minimum cover except as noted. 

LIFTING SLEEVE ASSEMBLY: Inc/us/on of the Lifting Sleeve Assemblies Is opt/anal. Steel far Pipe Sleeve shall be In a=rdance 
with ASTM A 53. Hot dip galvanize the Lifting Sleeve Assemblles after their fabrication In a=rdance with the Specif/cat/ans. 

SURFACE FINISH: Construct Barrier Units In accordance with Specification Sect/ans 400 and 521. Finish the top and sides 
of the Barrler Unlts wlth a General Surface Flnlsh. Flnlsh the bottom of the Barrler Unlts to a dense uniform surface by 
floating ln lleu of the General Surface Flnlsh. Use stationary metal forms or stationary timber forms with a form llner. 

MARKING: Permanently mark the top left end of each Barrier Unit /J; the use of an embedded and anchored metal/le plate with letters 
and flgures a mlnlmum of 0.5 11 tall. Ink stamps are not allowed. Permanently mark with the fol/owing lnformat!on.• 

- Type Kl 
- Fabricator's name or symbol 
- Date of manufacture (day, month and yearJ 

HANDLING: At no time shall the Barrier Units be I/fled or moved /J; use of Bars 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 Inc/us/on on the Quallf!ed Products 
List as pre-approved alternate designs must submit appllcat!on along with design documentation showing the barrier system ls crash 
tested to NCHRP Report 350 Test Level 3 criteria, ls accepted by FHWA for use as a temporary concrete barrier In the configurations 
shawn herein, ls a minimum of 2 1-8 11 tall, has transitions and connections comparable to the standard design and has permanent 
deflections due to TL-3 crash test lmpacts not to exceed 3'-9 11 In freestanding conflguraflon9 3.5 1

' In bolted down conflgurat!on 
and t-0 11 In staked down conflguraflon. 
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ALTERNATE REINFORCING STEEL <WELJJED WIRE FABRICJDETAILS 

11/4 II * 
* Match D 19.7 

Type. vertical 
bar contour. 

D 30.7 
ITypJ 

NOTES.• 

4~1r 4'h" 1'14" * 

I 

//
0 30' 

. 
ti 

D 19.7 ITyp. 
vertical barJ 

D 30.7 
ITypJ 

2 11 r/J Pin 1 -

ITypJ all 
Benas 

D 19.7 Wert/cal bars over 
drain sfotsp 2 req'd.J 

Place 2 - Bars D 30.7 112'-2" long! In Bottom of WWF cage. 
See Section A-A for location. 

D 19.7 spacing shall match spacings for Bars 4A shown In 
Elevation View, Sheet I. 

CONFIGURATION ONE 

55° 
ITyp.! 

/
1-0 11 

NO. 4 BAR OVER DRAIN SLOT 
<CONVENTIONAL STEEU 

2 -No.5 Bars 
IConventlonal Stee/J 

D 19.7 

/.~5·~ 
~ ~ L] -1-"'1"7' 

NO. 4 TYPICAL BAR 
<CONVENTIONAL STEEU 

NOTE: 

No. 4 Bar over drain slot 
(Conventional Steef)p Placed 
with D 19.7's---~ 

D 6.3 12 requ/ red! 

D 19.7 spacing shall match spacings for 
Bars 4A shown In Elevat!on View, 
Sheet I. 

JJ<f" Side 

Chamfer 

SECTION THRU LIFT /DRAIN SLOT 

except over drain slot. 
Placed with D 19.7's 

CONFIGURATION TWO 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL /
1-4 11 

MARK SIZE 

Al 4 

A2 4 

NUMBER LENGTH 
10 6 1

-/
11 

'--''-: ____ 1 _6_V._'_' l/J-~ 
2 5'-511 

B 5 5 12'-3" !Straight! BAR 6C 
c 6 6 3 1

-/
11 

DI 6 2 

D2 6 2 

D3 6 2 

E 4 4 

BAR 4E 

3~''4~11 4'h"3Y'.?ll 

4V," l/J Pin r 
1/0 30' 

2 11 r/J Pin 

STIRRUP BAR 4AI 

LIFTING SLEEVE 
ASSEMBLY DETAIL <OPTIONAU 

8 1-411 

7 1-6 11 

8 1-611 

2'-0" 

2'-.93.4" 6DI 

2'-9" 6D2 

2 1-Jdh" 6D3 

2%"1/J 
I 

Pin-~ 

TOP VIEW 
BARS 6DI, 6D2. & 6D3 

8" Min. !Limit of GalvanlzlngJ 

' 
~ ~ I 15 I 

/ ~ 

4'h" l/J Pin '1 ;,. a ;,. 
I I I 

"- "- "-

SIDE VIEW 
BARS 6DI, 6D2. & 6D3 

JV," 4'h" 4'h" JV," 

4'/." l/J Pin 

1/0 30' 

2" qJ Pin 

STIRRUP BAR 4A2. 

EST/MA TED TEMPORARY 
CONCRETE BARRIER QJJANT/T/ES 

ITEM UNIT QJJANTITY 
Concrete c.r. 1.29 

Reinforcing Steel lB. 218 

The above quantities are for one Barrier Unit. 

. 
~ 

~ Q I 
I "-

"-
I 

I-- Co 

;._ 

~~ 

;..., <o 

N DTE: 
Provide ~ 11 Chamfer at 
top and bottom corners 
of Ra/ling. 

. 
~ 

. . ~ 
Q I 
I "-

"-

~0:i 

;._ . 
~~ <o ;..., 

l'-idh" 

5" 21." 8" 2;4 11 5 11 

~ 

"' 
"" 

I ' 

I 

I' 
Ce-Bars 6D (Typ.!IM 

~ end shownJ 

I Bars 5B 1J,4" Clear 
ITyp.J ' 

~ 
rMTn.! sides 

arked 

IO";r 
' I~ 

J:o \\ 
1.----Bors 4AI 

11/ a::::'::::o 

I 

' 

11'/4 II I 
111/4 II ~ 

"' I 

"" SECTION A-A <SHCJNNJ 
<SECTION B-B SIMILAR! 

l'-idh" 

5" 21." 8" 21." 5" 
C>. 

~ 
<:! 
._ 

"' <l 

"" 
C3 

~ ' 
a 

I 

Bar 4A2 Bars 4£ "-

I 
/'.. (see Deta/IJ - -- ------+ 2' l/J Lml 

Bors 58 - - - -

ITyp.J ~ -, ~ 

I Sleeve Ass ~ with V," C 

IO";r 
b~ ~~ 1',4" Clear 

I~ (/Jin.! sTdes 

I~ ~01 ... ._ 
!l , 
C3 1,1 - ..J 

"" 

ng 
emb/y 

hamfer 

I I I ' I II Ji 
I 

\ 

Y2" Clear - Bars 6C Bars 6C_J \ 
I 

L Anchor Blockout 

lsee Deta/IJ 
" to 2 l/J Holes ITypJ 

SECTION C-C 
<Bors 6D not shown for clorlly! 
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Set with 3%" Wooden Block 

.--- Connection Pin 

Barrier Unit\ Unmarked End 

1 
\Marked End f Barrier Unit 

\ I 
© © 

' ' ' 
- Top of Bridge Deck or 

Roadw(}'j Surface 

DETAIL OF CONNECTION BETWEEN BARRIER UNITS 

Top Plate 1 
(See Detam--" 

!'/. ,, IP 

% " IP hole for 
Retainer Bolt rat 
Contractor's option) 

I 
,_I 

CONNECTION PIN DETAIL 

4" 

I I 

~c~ 
I " /[_ y, 11!," IP hole 

(Centered! 

TOP PLATE 
DETAIL 

NOTES FOR ALL INSTALLATIONS: 

LIMITATION OF USE: This Temporary Concrete Barrier Is Intended for work zone traffic control and other temporary 
appllcatlons. It shall net be used for permanent traffic ralllng construction unless speclflcally permitted /Jj the 
Plans. Except as shown for the Back Fiiied Roadway lnstallatlons, the Barrier Units must be Installed on a flexible 
pavement (asphaltJ or rigid pavement (concrete) surface as show with a cross slope of !.-JO or flatter. 

HANDLING.• At ne time shall the Barrier Units be I/fled or moved /Jj use of Bars 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 Fiiied Roadway lnstallatlons, remove all 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 assemblles shall be In accordance with ASTM A36 or 
ASTM A709 Grade 36. Nondestructive testing of welds shall net be required. At the Contractor's option, a % " diameter 
hole may be provided at the bottom of the Connection Pin, as shown, for the lnstallatlon of a vandal resistance bolt. 

INSTALLATION: Set Barrier Units /Jj using a 3%" wooden block between ends of adjacent units. lnstal/Connecflon Pins 
between adjacent Barrier Units as shown. 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 l!ghts at 50' centers In transltlonsp 100' centers on curves and 200 1 centers on tangent al!gnments. 
Refer to 'Warning Lights" on Index No. 600 for additional Information. 

REUSE OF UNITS: Barrier Units may be reused provided they have the structural Integrity and surface qua/If/es of new units. 
Do net 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 detalls presented In these Standards are shown for lnstallatlons on tangent al/gnments. 
Detalfs for horlzontally curved aflgnments ore slmlfar. 

TRANSITIONS: Transitions are required between freestanding, bolted down, staked down and back fl/led Type K Barrier lnstallatlons, 
see Sheet 7 for transition requirements and deta!ls. Transitions are also required between lnstallatlons of Type K Barrier and 
other types of temporary barrler9 see Index No. 415 for transition requirements and detalls. 

PAYMENT: Barrier Units for work zone traffic control and other temporary appllcatlons shall be paid for under the contract 
unit price for Barrier Wal/(Temporary!IF&/)(Type K!, LF. Any relocation of the Barrier Units required for the project 
shall 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 Wall Mount! (Type C, Steady Burn!, ED. 
The Contractor shall furnish Barrier Units except when the Plans stipulate the avallablllty of Deportment owned units. 
Regardless of unit source the Contractor shall furnish all hardware and shall be responsible for all hand/Ing lncludlng 
loading, transport, unloading, stockplllng, lnstallaflon, removal and return. Unless otherwise neted 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. 
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TRAFFIC 
SIDE 

See Anchor 
Bolt Dela/I 

Asphalt Oterlay 
If present 

2'-0" 

TYPICAL SECTION 

Barrier Unit 

l'h" 
Nominal 

Dropoff 
or Hazard 

Bridge Deck, Approach 
Slab or Rigid Pavement 

(BRIDGE DECK SHONN, APPROACH SLAB 
OR RIGID PAVEMENT SIMILAR) 

t'!t" ¢ Through Bolted Anchor with 
Heavy Hex Nut & 3!/," Sq. Top Plate 
Washer on Top and 2 - Heavy Hex 
Nuts with 4'h" Sq. Bottom Plate ~-~1r-+--+
Washer on Bottom --~~ 

Asphalt Oterlay 
If present 

Barrier Unit 

Supplemental Bottom Plate 
Washer also requ! red If 
SIP Metal Forms present 

Bridge Deck 
= 

THROUGH BOLTED ANCHOR 
INSTALLATION ON BRIDGE DECK 

NOTES FOR BOLTED DO/IN BRIDGE, APPROACH SLAB, ROADNAY AND TRANSITION INSTALLATIONS: 

LIMITATION OF USE: This lnstallatlon technique can only be used on rigid pavement and C-Oncrete bridge decks as shown. Dimension as requl red 
to spon SIP Metal Form 
Corrugations plus ~ 11 Min. 

Asphalt Oterlay 

7'h" Min. 
Embedment 

WITH ASPHALT 
OVERLAY 

Barrier Unit Barrier Unit 

J---- t'!t" l/J Adhesive-Bonded 
Anchor with Heavy Hex Nut & 
J!/z 11 Sq. Top Plate Washer 

7'h IJ Min. 
Embedment 

Bridge Deck, Approach Slab or 
Roadway Rigid Pavement 

WITHOUT ASPHALT 
OVERLAY 

ADHESIVE BONDED ANCHOR INSTALLATION ON 
BRIDGE DECK, APPROACH SLAB OR RIGID PAVEMENT 

3Y2" Barrier Units shall not be bolted down on bridge superstructures !hot contain post-tensioned tendons within the C-Oncrete 
deck (fop flange of concrete box g!rdersJor on bridge superstructures conslstlng of longltudlnally prestressed, 
transversely post-tensloned9 so/Id or voided concrete slab units. Anchor Bolts must not be Installed on both sides of 
the Barrier Units. overlap each side~-----,_I_-____ __, 

ANCHOR BOLTS, NUTS AND WASHERS: Adhesive-Bonded Anchor Bolts shall be fully threaded rods In accordance with ASTM 
F 1554 Grade 36. Anchor Bolts for through baiting shall be In accordance with ASTM A 3aT or ASTM F 1554 Grade 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 aC-OOrdance with ASTM A 36 or ASTM A 709 Grade 36. 

Install three (JJ Anchor Bolts per Barr fer Unit on the traffic side of the Barrier Units as shown, except for Transltlon 
lnstallatlons. For the number of Anchor Bolts required In Transition lnstallatlons see Sheet 7 and Index No. 415. 
Drllllng through deck relnforclnq steel to Install Anchor Bolts Is permitted. Unless otherwise shown In the Plans, at 
the Contractor's option Barrier Units may be Installed l1j through bolting !where gecmetr/ca//y possible! or l1j the use 

13/a" ¢ hole 
!Centered! 

13/a" ¢ hole 
!Centered! 

13/a" ¢ hole 
!Centered! 

of Adhesive-Bonded Anchor Bolts. Do not drlll 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!/,". Snug tighten the Nuts on the Anchor Bolts. For through bolted lnstallatlons, snug tighten 
the double Nuts on the underside of the deck against each other to minimize the potential for loosening. 

Omit one (f) Anchor Bolt within a single Barrier Unit If a confllct 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 rn Anchor Bolts. 

Omit one (/J 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 13! Anchor Bolts. 

ADHESIVE-BONDING MATERIAL SYSTEMS: Adhesive Bonding Mater/al Systems for Anchor Bolts shall be Type HSHV In aCC-Ordance 
with Specification Section 937 and shall be Installed In accordance with Specification Section 416. Prior to lnstallatlon 
of the Barrier Units In the Plan locat!on(sJ, Install a dernonstrat!on Barrier Unit using the proposed production 
lnstallatlon method, at a locatlon approved try the Engineer. In lleu of the production test requirements of Specification 
Section 416-6, Install six 16! Adhesive-Bonded Anchor Bolts In the demonstration Barrier Unit and test each Anchor Bolt 
with a 29,800 pound tens/le proof load. Install and test additional demonstration Barrier Units when requested l1j the 
Engineer. Remove the demonstration Barrier Unit prior to testing the Anchor Bolts. Remove the test Anchor Bolts after 
testing as directed l1j the Engineer. 

REMOVAL OF ANCHOR BOLTS: Upon removal or relocatlon of Barrier Units, remove all Anchor Bolts and completely fl/I 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 Compound9 Type I or Q9 In 
accordance with Specification Section 926. If a flexlble pavement overlay Is present and Is to remain, completely f!ll 
the remaining holes In the flexible pavement with hot or cold patch asphalt mater/al. 

SUPPLEMENTAL BOTTOM 
PLATE WASHER DETAIL 

BOTTOM PLATE 
WASHER DETAIL 

Barrier Unlts_c--_ 

Bridge Deck or 
Approach Slab 

Omit this Anchor Bolt adjacent 
to Expansion Joint 

Anchor Bolts (TypJ 
!Through Bolted shown, 
Adhesive-Bonded slmllarJ 

l Bridge Deck Expansion Joint 

TOP PLATE 
WASHER DETAIL 

TREATMENT AT BRIDGE DECK EXPANSION JOINT SCHEMATIC 

BOLTED IXJNN BRIDGE, APPROACH SLAB, ROAIJNAY AND TRANSITION INSTAUAT/ONS 

@ -
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TRAFFIC 
SIDE 

Stake 

Flexible Pavement 
or Asphalt Pad~ 

Barrier Unit 

/1-0" Minimum 

Stop Plate 

Grind bottom 

3~" 

15/,," ¢ hole 
(Centered! 

NOTES FOR STAKED WNN ROADllAY AND TRANSITION INSTALLATIONS: 

LIMITATION OF USE: This lnstaffatlon technique can only be used on flexlble pavement or an Aspholt Pad as shown. 
Stakes must not be Installed on both sides of the Barrier Units. 

ASPHALT PAD: Where existing flex Ible 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 w/11 be made for the Aspholt Pad. 

STAKES: Provide steel for Stake assemb//es In accordance with ASTM A 36 or ASTM A 709 Grade 36. Al/welding shall 
be In accordance with the American We/ding Society Structural We/ding Code !Steel) ANSl/AWS DI.I (current edition!. 
Weld metal shall be E60XX or E70XX. Nondestructive testing of welds Is not required. 

Install three f3J Stakes on the traffic side of the Barrier Units as shown, except for Transition lnstallatlons. For the 
number of stakes requ/ red In Trans It/on lnstaffaflons see Sheet 7 and Index No. 415. Install Stakes so that the 
Stop Plate Is snug against the bottom of the Anchor Blockout. 

BURIED UTILITIES: Prior to lnstaffatlon of Stakes verify locations of all adjacent burled utllltles, drainage 
structures, pipes, etc. If confl!cts between Stake locations and burled elements exist, a maximum of two f2J 
Stakes within a single Barrier Unit may be omitted If the adjacent Barrier Units are Installed with the standard 
three (3) Stakes. 

/~ 11 to a point, STOP PLATE DETAIL REMOVAL OF STAKES: Upon removal or relocation of Barrier Units, completely remove all Stakes and completely fl/I 
the remaining holes In flexlble pavement that Is to remain with hot or cold patch asphalt mater/al. 

TYPICAL SECTION STAKE DETAIL REUSE OF STAKES: Stakes may be reused If they have the structural Integrity of new stakes. 

STAKED DONN ROAIJNAY AND TRANSITION INSTAUATIONS 

TRAFFIC 
SIDE 

Keeper Pin, 
V, " ¢ Steel Bar, 
6 11 Min. Length 

-% "IP Hole 

Barrier Unit 

Dropoff 
or Haza rd __j 

Bridge Deck or 
Approach Slab 

TYPICAL SECTION <BRIOOE DECK SHONN, 
APPROACH SLAB SIMILAR) 

NOTES FOR FREE STANDING BRIDGE OR APPROACH SLAB INSTALLATIONS: 

Asphalt overlay 
(If present! 

KEEPER PINS: Keeper Pins shall be V," diameter, smooth steel bar In accordance with ASTM A 36 or ASTM A 709 Grade 36. 

As directed by the Engineer In order to llmlt vibration Induced translation of the Barrier Units, Install one f/J Keeper 
Pin per Barrier Unit on the traffic side of the Barrier Units as shown. Do not drift Into or otherwise damage bridge 
deck expansion joints or drains. 

REMOVAL OF KEEPER PINS: Upon removal or relocation of Barrier Units, remove all Keeper Pins and completely fl/I the 
remaining holes In bridge decks and approach slabs that are 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 overley Is present and Is to remain, completely fl/I the remaining holes In the 
flex Ible pavement with hot or cold patch asphalt mater/al. 

FREESTANDING BRIDGE OR APPROACH SLAB INSTAUAT/ONS 

TRAFFIC 
SIDE 

Barrier Unit 

Flexible or Rigid Pavement, 
or Asphalt Pad '..J 

Above Ground Hazard 

2 1-0 11 Minimum Design Speed 45 MPH 
or Less 

4 1-0 11 Minimum Design Speed 50 MPH 
and Greater 

1 ~----------"cc:::::::i-- 2
1

-0
11 

When: 
I- - Dro{XJff ~ 4 1-0 11 and no 

TYPICAL SECTION 

Traffic below or 
- Design Speed <;_ 45 MPH 
Otherwise 4 1-0 11 Min. 

NOTES FOR FREE STANDING ROADWAY INSTALLATION: 

LIMITATION OF USE: This lnstaffatlon technique can only be used on flexlble or rigid pavement or on an Asphalt Pad as shown. 

ASPHALT PAD.• Where existing pavement Is not present, construct the Asphalt Pad using Mlscellaneous Asphalt Pavement In 
accordance with Speclflcatfon Section 339 with the exception that the use of a pre-emergent herbicide Is not 
required. No separate payment w/11 be made for the Asphalt Pad. 

FREESTANDING ROAIJNAY INSTAUA T/ON 
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I TRAFFIC ON BOTH SIDES I 

Design Speed 45 MPH O" Min., 
or Less 2 1-0 11 Preferred 

~Edge of 
Trove/Woy 

Design Speed 50 MPH 2'-0" 
and Greater Minimum 

7YPICAL SECTION 

NOTES FOR FREE STANDING ROADWAY MEDIAN INSTALLATION: 

Barrier Unit 

0 11 Min., 
2 1-0" Preferred 

Edge of 
Travel Woy 

2 1-011 

Minimum 

Design Speed 45 MPH 
or Less 

Design Speed 50 MPH 
and Greater 

I TRAFF IC ON BOTH SIDES I 

Design Speed 45 MPH O" Min., 
or Less 2'-0" Preferred 

~Edge of 
Travel Woy 

Design Speed 50 MPH 2'-0" 
and Greater Minimum 

Asphalt overlay 
If present 

~ 
~ . ~ 

"" 
f,,"¢ Hole 

Barrier Unit 

O" Min., 
2'-0" Preferred 

Edge of 
Trove/Way 

2'-0" 
Minimum 

Keeper Pin,~ 11 rp Steel 
Bar, 6" Min. Length 

7YPICAL SECTION 

NOTES FOR FREE STANDING BRIDGE OR APPROACH SLAB MEDIAN INSTALLATION: 

Design Speed 45 MPH 
or Less 

Design Speed 50 MPH 
and Greater 

Bridge Deck or 
Approach Slab 

KEEPER PINS: Keeper Pins shall be 112" diameter, smooth steel bar In accordance with ASTM A 36 or ASTM A 709 Grade 36. 

LIMITATION OF USE: This lnstollotlon technique can only be used on flexible or rigid pavement or on an Asphalt Pad as shown. 
As directed IY; the Engineer In order to flmltvlbrotlon Induced tronslotlon of the Barrier Units, Install one WKeeper 
Pin per Barrier Unit as shown. Alternate Keeper Pin locotlons from side to side of Barrier Units along the length of the 
lnstollotlon. Do not drlll Into or otherwise damage bridge deck expansion joints or drains. 

ASPHALT PAD.• Where existing pavement Is not present, construct the Asphalt Pad using M!scellaneous 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 wlll be mode for the Asphalt Pad. 

REMOVAL OF KEEPER PINS: Upon removal or relocation of Barrier Units, remove all Keeper Pins and completely fl/I the 
remaining holes In bridge decks and approach slobs that ore to remain with Magnesium Ammonium Phosphate Concrete In 
acccrdance with Specification Section 930 or with an Epoxy Resin Compound, Type I or Q, In accordance with Specif/cot/on 
Section 926. If a flex Ible pavement overlay ls present and Is to remalnp completely fl!/ the remaining holes In the 
flex Ible pavement with hat or ccld patch asphalt mater/al. 

FREESTANDING ROADNAY MEDIAN INSTALLATION FREESTANDING BRIOOE OR APPROACH SLAB MEDIAN INSTALLATION 

Retaining Wall Face 

Bock Fifi Geotextlle Fabric--~ 

TRAFFIC SIDE 

Barrier Unit 

7YPICAL SECTION 
ADJACENT TO RETAINING WALL 

/'-0" 
Minimum 

Geotextlle Fabric 
c-------5_'_-0~'~~M_ln_. ____ _, 

Bock Fiii 

TRAFFIC SIDE 

NOTES FOR BACK FILLED ROADWAY INSTALLATIONS: 

BACK FILL MATERIAL.- Provide Back FlllMoterlalccnslstlng of arr; 
avollable clean sol/. Compact Back Fiii Mater/al uni/I the sol/ moss Is 
firm and unyleldlng. Provide erosion control as specified In the 
Plans. ff none Is specified In the Plans, provide erosion control as 
required to maintain the Integrity of the Back Fiii embankment. 

GEOTEXTILE FABRIC: Provide Type D-5 Geotextlle Fabric In accordance 
with Index No.199 to contain Back Fiii Mater/al behind Barrier Units. Geotextlle 
Fabric may be ccntlnuous over the length and height of the lnstallatlon or may 
be lndlvldua/ pieces as required to ccver the Lift/ Drain Slots and open vertical 
joints between Barrier Units. 

BACK FIUED ROADNAY INSTALLATIONS 

-

Borr/er Unit 

7YPICAL SECTION 
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Type K Barrier Units !TypJ 

See Sheet 5 for dimensions 

/ 

< ~ J 

Edge of Travel Way 

First full Barrier Unit before Dropoff or Hazard 
shielded I>; Bolted or Staked Units 

L D ropoff or Haza rd 

Bolted - l'h" Nominal 
Staked - 11-0" Min. 

Freestanding Units rt3 Units MlnJ Transition Units (4 Units! Bolted or Staked Units Transition Units (4 Units!* Freestanding Units rt3 Units MlnJ* 

APPROACH TRANSITION FROM FREESTANDING TO BOLTED OR STAKED DONN TYPE K TEMPORAR'f CONCRETE BARRIERS 

< ~ J 

Edge of Travel Way 

Type K Barrier Units (TypJ First full Barrier Unit before Back Fiiied Units 

See Sheet 5 for dimensions 

/ Back Fiii 

*NOTE: 
Where Barrier Is located within 
Clear Zone of opposing traffic, 
Approach Transition Is required. 

Dropoff or Hazard~ 
Freestanding Units (/3 Units MlnJ Transition Units (4 Units!* Freestanding Units rt3 Units MlnJ* Transition Units (4 Units! Back Fiiied Units 

APPROACH TRANSITION FROM FREESTANDING TO BACK FILLED TYPE K TEMPORAR'f CONCRETE BARRIERS 

First full Barrier Unit after Dropoff or Hazard 
shielded I>; Bolted or Staked Units 

Edge of Travel Way 

Type K Barrier Units (TypJ 

Bolted - l'h 11 Nomlna:;l===;~~:;==;:==;=::;=:=;::==;=;==~=~f=======::I==========f::=:::::r~S~ee:==;:S;::he=e~t ~5~f<~o~r ~d;;flm·enslons 
Staked - /1-0 11 Min. J 

Dropoff or Hazard 

Bolted or Staked Units Freestanding Units 

TRAILING END TRANSITION FROM BOLTED OR STAKED DONN TO FREESTANDING TYPE K TEMPORAFrf CONCRETE BARRIERS 

Edge of Travel Way 

Type K Barrier Units (TypJ 

See Sheet 5 for dimensions 

Back Fiii L Dropoff or Hazard 
Back Fiiied Units Freestanding Units 

TRAILING END TRANSITION FROM BACK FILLED TO FREESTANDING TYPE K TEMPORAFrf CONCRETE BARRIERS 
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S" 

!/" R 

f- Symmetrical About { 

12" 

F-SHAPE 

Radius Dr Chamfer 
i" Uin., i" Max. 

ENO VIEWS 

12 11 t- Symmetrical About f 

µ' 
2" if.-1 
7" 

Radius Or Chamfer 
l" Min., i" Max. 

N.J. SHAPE 

For Optional End Configurations See OPTIONAL 
END 

~ 

TREATMENTS FOR WALL UNITS, Sheet 3 

12' Minimum 

@Chamfer 
+ 

l'-3l" 

I 

Drain Slot~ 
2'-711 x 2 11 

V-• 
' 
' 

I 

' 

I 

' I 
I 

' 

Llftlng Sleeve~ 
(!) 

SIDE VIEW 

REINFORCEMENT AND OTHER UNIT FABRICATION DETAILS NOT SHOWN. SEE 'NOTICE'BELOW. 

WALL UNIT 

NOTICE 

~ 
Chamfer Top & Sides, 
Both Ends, i" Mln., i" Uax. 

9 

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 STATE 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 

GENERAL NOTES 

I. Temporary Concrete Barrier walls on roadways may be any of the following: 

a. The FOOT Type K Temporary Concrete Barrier Wall ( Deslgn Standard Index 414 J. 
F-Shape Units only. 

b. The FOOT 415 Temporary Concrete Barrier wall unit shown on Sheets I and 3 of thls index, 
if manufactured prior to October I. 2002. in good condition. and installed in accordance with this 
Index. Units may be either F-Shape or New Jersey Shape. The FOOT 415 unit shown In this 
Index ls the deslgn provided In Index No. 415 In prior edltlons of the Design Standards. See 
"NOTICE" below. Slnce units produced after October/, 2002 cannot be used, complete fabrication 
details 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-Shape or New Jersey Shape unless otherwise 
noted in the plans. 

For temporary concrete barrier walls on bridges see Desi"gn Standard Index No. 414. 

2. The FOOT 415 units with the optional end connections shown In this Index mey be Interconnected 
within a run of wall. However, Intermixing units with different shapes ( F-Shape, New Jersey Shape J 
and units with dissimilar end connections (4/5, Type K. or other) within a continuous run 
of wall is not permitted. See Sheets 6 through 8 for required treatment for continuation of runs 
of barrier with different shapes or dlsslmllar connectors. 

3. Alignment, length of need, anchorage and end treatment shall be in accordance with this index. 

4. Wall units shall not be used for permanent barrier wall construction regardless of unit length, unless 
specifically permitted by the plans. 

5. If the plans specify Barrier Wall f Temporary J f Type K J, substitution with other barrier types ls 
not permitted. 

6. If the plans specify temporary concrete barrier wall, substitution with water filled barriers ls 
not permitted. 

7. Type C Steady-Burn Lights are to be mounted on top of temporary concrete barrier walls that are 
used as barriers along traveled ways In work zones. The /lghts are to be spaced at 50' centers In 
transitions, JOO' centers on ct.Jrves and 200' centers on tangent roadways. For addi"tional information 
refer to Index 600. 

8. Wall units used for work zone traffic control and other temporary applications shall be pold for 
under the contract unU 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 Wall Mount f Type C, 
Steady-Burn J, ED. 
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Temporary Concrete Barrier Wall 

-- - -·. 
L - - -. • • 

Trailing Departure Line r'.'.I 

Near LDne Line Of Near Traffic Lane In Use. 
See 600 Series Indexes For Applications of 
Traffic Control Devlces. 

Offset Varies* 

,-----------------------

! 

I 

I 

-----------------------1 
I 

I 

.. :: : . : .. 

----
- - - -·. 
L - - -. • • 

: : : : : : : : 

--~ Trailing Departure Line r'.'.I ...._ 

Near Lone Une Of Near Trame Lane In Use. ~ 
See 600 Serles Indexes For Applfcatlons of 
Traffic Control Devlces. 

: : : : : 

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 beyond the clear zone limlt. The trailing departure Nne 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 line 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 wall. 

Where temporary concrete barrier wall end units ore not anchored, two and one-half r 2.j J wall units r min. J are required beyond the length of barrier need for wall 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. 

Proprletory redlrectfve crash cushions designed for use with temporary concrete barriers hove the beglnnlng length of need and departure llne lntersect point lndfcoted on 
the respective QPL drawing for each proprietary crash cushion. Where redirective crash cushions are located on the departure line by their 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 8 
for configurations requlring 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 alignment called for in the 
plans and the alignments called for by Department Design Standards specified in the plans: ln absence of elther plan requirement, the offset shall 
be as determlned by the Engineer, and, unless other flare rates are approved by the Engineer the flare rates to be applfed are I: JO or flatter 
for speeds s 45 mph and I: 15 or flatter for speeds 2 50 mph: see Index No. 642. for other flare rates on freeway facflltles. 

AUGNMENT AND LENGTH OF NEED 

. .; .. 

Clear Zone Limit 

----
• ------

* 
I/ 

Back Of Hazard Or Back Of 
Work Area Inside Clear Zone 

Flare 

i---~ ...._ ...._ ~ Approach Departure 

--------
.<:=J Approachlng Traffic 

/ Work Zone Outside 
I Clear Zone Limit 

---~--

f Clear Zone 

-------~--

Limit 

Flare~ 
J 

Line 

Approach Departure Llne 

11"'1 

+D 

"'= v 8;_:,_;_j 

* 
.<:=J Approachlng Traffic 

Departure Rates 
I: 16 For Speeds 545 mph 
I: 13 For Speeds2SO mph 

Area Shielded When Work Zone Hazards Or The Work 
Area Occupy Space Less Than Clear Zone Wldth 

Area Shielded When Work Zone Hazards Or The 
Work Area Extend To Or Beyond Clear Zone Limit 

Crash Cushion In Absence Of Other Waif End Shieldlng. 
See I:::.. Notations And Sheet 5 Through 8 For Varied 
Locations For Wall End Units And Crash Cushions. 
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Ra "Ii" R 

Rb"/i" R 

TOP VIEW 

ENO VIEW 

. ~ Fgf-c 
-o "' I f--=-o------j 

f-~~--.~_JJ ~~~~~--j 

... r ~ f-£.1 
SIDE VIEW 

/UJND BAR CONNECTOR 

End Of Uni"t 

~l 
~i--------

TOP VIEW 

ENO VIEW 

f--~-~-0-~ r ~r f--;o;-------t 

w w 
SIDE VIEW 

WIRE ROPE CONNECTOR 

OPTIONAL END TREATMENTS FOR WALL UNITS 

§" Bevel Or 

f" Rounding 

' 
40• 

fr" Bevel 

f"fJ Pick-Up Hole 

ii 
Plate-3"0x i" Thick 
Wfth li"tJ Hole 
r Deburr Rough Outside 
Edges By Grinding J 

1f"0 Smooth Bar 

ASTll A36 ( 58 ksUl(n. J ] 

f"0 Hole Same Axis As 
Top i"fJ Pick-Up Hole ;. 

,/"Bevel 

'Jb" Bevel Top 4 Edges 

i"tJ Pfck-Up Hole 

If" xi" Plate 

ii 
Plate-3"1J xi" Thick 
( Deburr Rough Outside 
Edges By Grinding J 

1,f"lll Smooth Bor 
ASTM A36 ( 58 ksi Min. J 

- i"tJ Hole Same Axis As 
Top §110 Pick-Up Hole 

i Bevel 

OPTIONAL PINS 

STEEL CONNECTING PIN 

I I 
I I 
I I F-Shape Or 
I I N.J. Shape Wall Uni"t 
I • \( I 
I I 
I Steel Connecting Pin 
I I 
I I 
I \ 

I \ 
I \) I 

• Steel Snake Pin 

ASSEMBLED UNIT 

• • 

2 

• • 

INSERTING FDOT SNAKE PIN 

~" \ Push Rod 

• • 
Steel Snake Pin 

REM<NING FDOT SNAKE PIN 

2" CONNECTING PIN ASSEMBLY 

@ -
-

j"fJ Smooth Bar--~ 
Meeting The Requirements Of 
ASTM A36 ( 58 ksi Min. J 

FIXJT SNAKE PIN 
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ANCHOR PLATE 

PCC PAVEMENT 

FLEXIBLE PAVEMENT 

SURFACE ANCHORAGE REQUIREMENTS 

?NfA x 6-J# Adhesi"ve Bonded Anchor Bolts ( EAS MP-3 Or Equal), 
5" Embedment, Two ( 2 J Required Each Anchor Plate Installed In 
Oiagonally Opposing Holes 

* 

* iu9Jx 6j" Adhesive Bonded Anchor Bolts ( EAS MP-3 Or Equal), 
5H Embedment Where Installed On Concrete Pavement Or Decking, 
Two ( 2) Required Each Anchor Plate • .f11rAx /Bu MP-3 Threaded Rod 
Longbolf System Or Other Approved i"9Jxl8 11 Threaded Rod With 
Chemical Anchorage Full Embedment Depth Where Installed On 
Asphalfic Concrete Pavement Prescribed Below, Two ( 2 J Required 
Each Anchor Plate. 

ANCHOR PLATE BOLTS 

3 11 Uin. Asphaltic Concrete Over 
Optional Base Group I, Index No. 514. Or 
6 11 Min. Asphaftic Concrete Over 
Compacted Subgrade, Or 
8 11 Min. Asphaltic Concrete Without 
Compacted Subgrade 

ANCHOR PLATE NOTES 
I. For temporary barrier wall end units requlring anchor plates, see sheets 5 through 8. 

2. The temporary concrete barrier wall anchor plate depicted above is a proprietary design by Energy Absorption Systems, Inc. 
Other temporary anchorage methods con be substituted when wall rigidlty ls assured by any of the fol/owlng: 

(a J proven by associated crash test of redirective crash cushions, or 
( b J meet anchorage prescribed in 'A Guide To Standardized Highway Barrier Hardware', or 
( c J crash cushion manufacturer's engineered design, or 
( d J approved shop drawings on a case by case basis. 

3. The cost for anchoring the wall segment wlll be Included In the cost for the adjoining redlrectlve crash cushion. 

NOTES FOR WALL END SHIELDING 

I. Redirective crash cushions are the principal (standard J device to be used for shielding approach ends of temporary concrete 
barrier walls. Except where the plans designate a partlcular type of redirectlve crash cushlon for a specific location. the 
contractor hos the option to construct either the REACT 350, QuadGuord, AD/EM 350, TRACC or TAU-II crash cushions subject 
to the uses and limitations described on their respective drawings on the Qualified Products List. The barrier wall end unit must 
be anchored to a paved surface using anchor plates ln accordance with u Anchor Plate Notes" and the detal/s on thls sheet. 

2. Temporary redireotive crash cushions shall be installed in accordance wi"th the manufacturer's specifications and recommendations. 
Temporary crash cushlons con be elther new or functlonolly sound used devlces. Performance of lntended functlon ls the 
only condition for occeptonce, whether the crash cushion is new, used, refurbished, purchased, leased, rented, on loon, shored 
between projects, or made up of mixed new and used components. 

3. Inertial crash cushions ore not optional systems for locations designated for redirective crash cushions by the plans, con not be 
substituted for redirective crash cushions, and are not eligible 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 cushions. Mounting 
hardware shall be in occordance with Index Nos. 11860 and 11865. The cost of the Object Marker shall be lnc/uded ln the cost 
of the crash cushion. 

5. Optional temporary redirecti"ve crash cushlons are to be pald for per location under the contract unit price for Vehicular 
Impact Attenuator (Temporary J ( Redireotive Option), LO. 

ANCHOR PLATE REQUIREMENTS FOR BARRIER WALL END UNITS ABUTTING CRASH CUSHIONS 

@ -
-
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r..1...-. 2-fr unrts Min.-\ 
-... -.._ -... .__ _ \ ~ Crash Cushion 

=::::l:~~:=:;§:§;:~~~====:J'====:J'====;, ~~-::-i:i d:;_;::i:'-_:::=~~1:~'?~L__ 'Anc~r Plates Not Required Except When First Unit Subject 
(:. -..... 7 ~ To Vehicle Impact From Reverse Directfon Traffic, Whereby 

A h 
0 

t L. ~ -.... -..... Anchors Plates Are To Be Installed On The Front Side Of The Unit 

I 

,/ 
I 

pproac epar ure me -..... -..... -..... 

Near Lone Line Or Near Traffic Lane In Use 

~ Near Lane Line Or Near Traffic Lane In Use 

f r-..._ -- -- -- --

-<::::::::J Approaching Traffic 

Line 

-<::::::::J Approaching Traffic 

- ....._ __ 5 Crash Cushion 
,//////:JI --~ ,, ·~ 

~ncho~ Plate: Requlr~d Fron; Side Only / l::,,--+ ...._ ...._ ...._ < ::aoh Departure Une 

' I I f I 
/ / / / / 

I I 

Near Lane Line Or Near Traffic Lane In Use -<::::::::J Approaching Traffic 

b I ' 
1 1 

' I ~ Crash Cushion """ -...,,_ <=== Anchor Plates Nat Requi"red Except When First 

2..j Units Mln. 

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 Unlt 

-<::::::::J Approaching Traffic 

"--- ......... 
X -- -- -- . / Less Than 2-j Units 

i,'' / ~ / /
1 

/ /
1
j 

1 1 1 
,---;-.....I ,i SCrashCush/on 

Y ..... -- -- ~ Approach Departure Line 

( 

Anchor Plates Required Frant Side Only -- -..<. 
......... 

Near Lane Line Or Near Traffic Lane In Use -<::::::::J Approaching Traffic 

"--- ............................................. -
I! --. ......._ ......... 5 Crash Cushion 

1 

Ancho~ Plote~ Requi;ed Fro~t Side ~nly y 6 --i -- -- --~ Approach Departure Line 

......... 

Near Lone Line Or Near Traffic Lone In Use -<::::::::J Approaching Traffic 

BARRIER WALL END UNIT ANCHORAGE 

' 

~ Near Lane Line Or Near Traffic Lane In Use 
-<::::=J Approaching Trofffc 

A ----J __. ..-- ..-- .--

¢!==;:;::;=:;:r:::;:::;:~==;:i:' :;:::;:~':;:::;::A=n;~ho;:=r=P=II~=e=s=R=equ~1==;r=ed==~cr=on=t=A=nI~=B=aa==k=Sc1 i=d=es==-:=??:r:::::::'=::(l ==;;L-";:::~0:::~ ]_...._... 
( ,·:r;/ / 1 / / TTTT/j ---- _...><--c hC h' ..-- ..-- ..-- ..-- ras us ion 

..-- ..--~Approach Departure Line 

'S:'::~/=~/c:~/~/r::~/~/r:~/=~/:r/;:=:~/;;/:'.':~::I====:i-- -- --F _ _.... --

,1. 

,. 
' 

I 

.... 
•:.··. 

·· .. 

-- ..---<..___ Tral/fng Departure Llne --
Near Lane Line Or Near Traffic Lane In Use ~ 

Opposing Trofflc 0 

llEDIAN HAZARDS WITHIN CLEAR ZONES BOTH ROADWAYS 

..----- Near Lane Line Or Near Traffic Lane In Use 
-<::::=J Approaching Traffic 

I A~r Plat'.s Requ:red Fr'.ntS/de,Only > I l::,, j c--~Approaoh Departure Une 

· · · · : · · · : · · · · · · ·: q ..-- ..-- -= Crash Cushion 

I I 

. : .. < .. -: .. . . . : . . . . 

·· .. ·· .. 

--

. .. '" "" : : 'Ji__...._...._...._.... L Clear Zane Limit Far Approach Ro-ay 

·· .. 

--
~ .. : :;::;1 

-- ..---<..___ Tral/fng Departure Llne 

Near Lane Line Or Near Traffic Lane In Use ~ 
Opposing Traffic 0 

llEDIAN HAZARDS EXTENDS TO OR BEYOND CLEAR ZONES BOTH ROADWAYS 

Note: Anchor Plates Required Only On End Units Abuttlng Crash Cushions. 
Schemes on this sheet based on 12' units. 

6, See Sheet 2 

2006 FOOT Design Standards 

TEMPORARY CONCRETE BARRIER 

Last 
Revision 

07/01/05 

Sheet No. 

5of10 
Index No. 

415 



Edge Of Traffic Lane -.... Edge Of Traffic Lane -.... 

j 
,--Crash Cushion j 

1,12 

~ r e..I ·~~3~u~n~;1s~~.-le...~--4~u~n~n~s -----i• !-~---'4'-'u""n"'its,____~..\ 6 Unfts • ll, __ __:!-4 ""Un1,.,,_·1s __ ..\ 

46 MPH OR LESS 46 MPH OR LESS 

Edge Of Traffic Lane ------... Edge Of Traffic Lane ------... 

l 
,--Crash Cushion 

- 1:18 l /,/B 

~ r LI ·~----'3f,UUr,n>f11tss_~,-IL.~--'4~UUr,n>f1/!s_s --~· il~~----_§6'-lUlf!n;r.;tsi___----1~ ~r 1i.... ____ _.6;_iU'Jn_n;fiU•;__ ____ , Ll,~~----'6~"Ull""";'•;__-----i~ 

50 MPH OR GREATER 50 MPH OR GREATER 

* Anchor Plotes Required Front Side Only On Unit Abutting Crash Cushion r See Sheet 4 J. SHOULDER BARRIER ON ON/OED FACIUT/ES 
SHOULDER BARRIER ON UNONIOEO FACIUTIES 

~1 
<=i 

1:18 I I I I I I 
/:18 = I I I I 

1. 3 Units .1. T 6 Units .1. 3 Units .1 
I== ·=============~==:::i~~~~~~:==c:=:::=======r ==r ==r==r~/--~-~ 

c:> Note: 
Schemes On This Sheet Based On 12.' Units. 

INTERIOR MEDIAN BARRIER 
See Sheet Nos. 7 & 8 For Bridge Applications With Barrier Type K. 

CONTINUATION OF RUNS OF BARRIER WITH DISSIMILAR CONNECTORS 
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Edge Of Traffic Lane ---,.. ---ci'L ______ F_re_e_S_!_an_d_lng~U_n_lf_s_IO_t_he_r_T_ha_n~T~~p_e_K_J ___ ~,.,I Edge Of Trofflc Lane ---,.. 

Free Standing Units (Other Thon Type K J • I 

j *~ 
3 Units 

· I 

_,:-Crash Cushion 
j ••I • • • I•• ( 

--~'·f' 1 ~-~'f_IJ.,,;to~'-~i'~ __ '_4_l~'11s_ __ '_~~~~~1__~~"::~:;;:~-\~a:,"~11;A;n~ch~'~'·~d~u~n~11~s-;;,;--: f.... 3 Units 4 Units Bridge or Approach Slab 

-{;{ ~ I I Index Na. 414! 
Barrier Type K -~ .. ~--r' I ~-~'3f_IJ.un~r~m~,*-.~~ii~ __ ,_i4iu~~1~m,__'_~~~l--~-'~1 __.4~un~;t~s:-;:;:;-::;;~-i-\~a:,a~11;A;n~c1>a~r•~d~u~n~11~s-;;,;-"-

.: f.... " I 3 Units Staked \ Bn"dge Or Approach Slab 
(Index No. 414 J 

I Barrier Type K 

I I Free Standing Units Transition Units Fixed Units 
I I Fixed Units Free Standing Units Transition Units . 

' ' . 
' ' 

. 

45 MPH OR IDS 
45 MPH OR IDS 

Edge Of Traffic Lone ' 

~Standing Units (Other Thon Type K J • 

1 j *-.,. Free Standing Units (Other Thon Type K J _,:-Crash Cushion 
• I Edge Of Traffic Lane ~ --cl' 

hlB.75 
• • • • I • • • I • • • I • • • I • • / • I • • I • • I 

6 Units 
Bolt Anchored Units " . 

5 Units Staked Bridge Or Approach Slab 

I 

r Index No. 414 J 

I I I I I 

4 Units I I 
.. 

I 

.. 

Free Standing Units I Transition Units I Fixed Units 
' ' 

!lO MPH OR GREATER 

* Anchor Plates Required Front Side Only On Unit Abutting Crash Cushlon (See Sheet 4 J. 

1::r Overlap Reference Line 

.. 

3 Units 
I • 

j l•/B.75 • • • • I I I I ·/ • • I • • I 
I • I 

I 6 Units 
Bolf Anchored Unlts .. 

5 Units Staked Bridge Or Approach Slob 

' r Index No. 414 J 
I .. 

~~~'~-~
1

3f_IJ.Un~l~ra~
1

*_~~i'~--'-i4iU~~~;ms__
1

_~~\\--~_l_~~~~~:-:::-;:;~-;-~~~-r~;;d;~~:;;,'..;;;;~J;;i 
Borrler Type K 

Free Stondlng Unlts I Transltion Unlts I Fixed Units 
' ' 

!lO MPH OR GREATER 

APPROACH SHOULDER BARRIER ON UNDNIDED FACIUT/ES APPROACH SHOULDER BARRIER ON ON/OED FACIUT/ES 

LEGEND 

~ j Free Standing Barrier Type K 

h!B -{;{ r---, ~ __ 
1 
__ 6_

1 
_Un_l_fs_

1 

___ 

1 
__ 

l=============r!:'.~~~~~~~~================11 /-~-~ 
I 3 Units I j 6 Units 

' ' Note: 
Free Standing Units r other Thon Type K J See Sheet No. 8 For Departure Shoulder Applications. 

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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c:::::> 
---cJ'L~~~~~~~~~~___,. Borrler Type K I 

Edge Of Trafflc Lone ------..... 

L Crash Cushion 
I 1.12 

-------,J' Bolt Anchored Units ~I h--~33_l!Un,,;;"''''--~._f.., ___ _<41iU'Jr.n,;flis_s ___ ll\----_14_1'Ulf!nl['ts;__ __ __,\ 

Bridge Or Approach Slab 
r Index No. 414 J Free Standing Units (Other Thon Type K J 

.f5 I/PH OR LESS 

~- . ,, ----~B~ar~r;~•r~T~~P•~K ___ ___,
1 

Edge Of Traffic Lone ---,._ 

I 

2TypeK 

1 

I 

•units Staked• * ~ ,--Crash Cushion 
h/B 

-------J1 Bolf Anchored Units ~I h--~3_lU~m;i,·ts'--~._f.., ___ ±4_lU~n,;i,·ts'----~11\--,------'6L'UflLn1£1/l~s ____ __,\ 

Bridge Or Approach Slab 
(Index No. 414 J 

Free Standing Units (Other Than Type K J 

!Ill I/PH OR GREATER 

* Anchor Plates Required Front Side Only On Unit Abufflng Crash Cushion (See Sheet 4 J. 

i:::f overlap Reference Llne 

DEPARTURE ( TRAILJNG J SHOULDER BARRIER ON UNDNIDED FACILJTIES 

LEGEND 

. 

Barrier Type K 
' Edge Of Traffic Lane ----.... 
I 

~I 3 Type K 3 Type K Units I 
OJ i3 J l~~uccn~its"Sstao-ko-e~d--+---'~Fc0rile~es-Cta~nd'C;ngc=~-1I 

/,/2 

-------J1 Bolf Anchored Units ~I \---~33_l!U'nJM't.l•1_~.i.~---'4"U/Jln>llli!s ___ j l\_ __ _14_\Ulf!nf]'its;__ __ __,\ 

Bridge Or Approach Slob "{:( ~ " 

(Index No. 414 J Free Standing Units (Other Than Type K J 

. Barrier Type K 

_ ~I 1 3 Type K 

••• (J,J ~t .. I •• 0Unit~ ~toked 
' 

.f5 I/PH OR LESS 

3 Type K Units 
Freestanding 

' 
I 

I 

I 

Edge Of Traffic Lane -,... 

l•IB 

-------J' Bolt Anchored Units ~I h--~3_lU~m;i,·ts'--~._f.., ___ ±4_lU~m;i,·ts'----~11\--,------'6L'UflLn1£1/l~s ____ __,\ 

Bridge Or Approach Slab 
(Index No. 414 J Free Standing Units (Other Than Type K J 

!Ill I/PH OR GREATER 

DEPARTURE ( TRAILJNG J SHOULDER BARRIER ON DNIDED FACILJTIES 

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 Redirective QuadGuard Redlrecflve 

f:=~T~e~~;ra;:~Ba~~;r;~er;_;w~ol~I ~-~-=-=-~~ii\Craishi 
QuadGuard Redi"rectlve QuadGuard Redlrecflve 

====~;::;~~i~:':~[~'~"~~~~~-~~~~~j~~:~JJJllc!r~•,1;·;rjl . ~~~~g~-;:;,;:;·_;';1~~20~-~0~~~~~1~;~~~~~~~ra~,,~8~0~,,~;,~r~w~0:,,~s~~~~~ii~~cra1 .. i i==IT•~mpC:::''":=::"~"~'~,,~;,~r=w~o~,,~~==~~~cffira~··i1;·;r, 
0 Transition Panel c:::> 

(QuadGuard To Barrier Wafl) ~ I g ~ ~-o (QuadGuard To Barrier Wafl) ~ 
~ Flare Van"es: <=: · Flare Varies: ....._.... UNIDIRECTIONAL - SEPARATED TRAFFIC 

TRACC Redlrectlve 

1: 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 

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 QuadGuard CRASH CUSHION 

Temporary Barrier Wafl 

TRACC Redlrectlve 
Crash Cushion Temporary 

Barrier Wafl 

TRACC Redlrecflve 
Crash Cushion 

Temporary Barrier Wafl 
1;- -varies r I: 2.0 Or Flatter J 

Flared Steel Or Dual 

TRACC Redlrectlve 
Crash cushion 

E'~~0T~empa~~ra~ry~B~o~r~rl~er~Wo~l~l-..,,~~~~EE:;l '/I'& 
Flared Steel Or Dual 
W-Beam Transition ~ Flare Varies: ~ Flare Varies: W-Beam Transition <::::i ~ 

UNIDIRECTIONAL - SEPARATED TRAFFIC Speclal End Shoes I: 10 Or Flatter For s45 mph 
I: 15 Or Flatter For 50-60 mph 

... I: 10 Or Flatter For s45 mph Special End Shoes c:::> 
(When Flared Steel Translfion Called For J I: 15 Or Flatter For 50-60 mph (When Flared Steel Transition Called For J 

BIDIRECTIONAL - SEPARA TEO TRAFFIC TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED OUTSIDE 
OPPOSING LANE CLEAR ZONE OR ONE-WAY TRAFFIC 

TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED 
WITHIN OPPOSING LANE CLEAR ZONE 

Temporary Concrete Barrier Wafl Segment~ 

);;:~W=iM:=:A=pp=r=oac::=h~~+~=rn=~=rs=_="_=,,=~=/e=~=~=5=~==:::::::;:::: \~:~.~-~~-~~~~~ 
_ - ,- - - - - REACT 350 Redirect/Ve_/ 

"Flare varies: Crash Cushion r Length Varies J 
I: 10 Or Flatter For s45 mph 
I: 15 Or Flatter For 50-60 mph 

FOR ANY APPROACH CONDITION IT SHALL BE IN ACCORDANCE 
WITH THE DRAWINGS POSTED ON THE QUALIFIED PRODUCTS LIST 

WALL END TREATMENT WHEN SHIELDED BY A 
REACT 350 CRASH CUSHION 

SHOULDER - RIGHT OR LEFT (RIGHT SIDE SHOWN J 

WALL END TREATMENT WHEN SHIELDED BY A TRACC CRASH CUSHION 

Temporary Barrier Wall~ 

I f ::::r si €
ADIEU 350 Redirectlve 

~Crash Cushion 0 

: J I L : 
0/0 

UNIDIRECTIONAL OR BIDIRECTIONAL - SEPARATED TRAFFIC 

Temporary Barrier Waf/ 
Varies ( /: 2.0 Or Flatter J 

Flare Vories: 
I: 10 Or Flatter For s45 mph 
I: 15 Or Flatter For 50-60 mph 

TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED 
OUTSIDE OF OR WITHIN OPPOSING LANE CLEAR ZONE 

SHOULDER - RIGHT OR LEFT (RIGHT SIDE SHOWN J 
END TREATMENT WHEN SHIELDED BY AN 

AD/Ell 350 CRASH CUSHION 

NOTES 

I. For ol!gnment 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 detolls see drawings posted on the Quollfled Products List. 

SHIELDING WALL ENDS WITH REDIRECTNE CRASH CUSHIONS < REDIRECTNE OPTION J 
<CONTINUATION ON SHEET /0 J 

@ -
-
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~~Te~-~ra~rygBa~r~rl~er~Wa~l~l~~~~~<:ooli(JT:AIJJ-IIIJCr~ 
t 0 :~ 111 ~ 

UNIDIRECTIONAL - SEPARATED TRAFFIC 

~~~~~6!l~;at'§"?5->~-~-~: ~jto~TA~,~-p!InJ 
~ Flare Varies: L::: • 

I: 10 Or Flatter For s45 mph 
I: 15 Or Flatter For 50-70 mph 

TWO-WAY TRAFFIC WITH CRASH CUSHION LOCATED OUTSIDE 
OPPOSING LANE CLEAR ZONE OR ONE-WAY TRAFFIC 

SHOULDER - RIGHT OR LEFT r RIGHT SIDE SHOWN J 

e-JICrash CusMon 

f- - - -,- -,:, : Temporary Barrier wa11? =n ~ 
Transition Panel > c::> 
f TAU II To Barrier Wall J 

BIDIRECTIONAL - SEPARATED TRAFFIC 

~~~~~~~~~~~~~~~T~emp~or~o~ry~B~a~rr~le§r~W~al~l~~~~~~~~/~TA:U~-II~Cr~'OShCushfun t " ~ Vories "' 2fJ Or Flatter J v : ~ I I 

Transition Panel_,/" ............ 
Flare Varies: f TAU II To Barrier Wall J 0 

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 C 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 abutting crash cushions. 

3. For crash cushion detaUs see drawings posted on the Qualified Products List. 

SHIELDING WAU ENDS WITH REDIRECT/VE CRASH CUSHIONS (REDIRECT/VE OPTION J 

2006 FOOT Design Standards 

TEMPORARY CONCRETE BARRIER 

Last 
Revision Sheet No. 

07101/05 10 of 10 
Index No. 

415 



~Clear Runout Area~ _,,.,.------Clear Runout Area~ 
30' From Beginning Of Wall i" Thick Plywood Support Required In 

Absence Of Existing Pavement Or Stable Base 
Or 42" x 42." Pallets Under Each Uodule. 

30' From Begfnnfng Of Wall 
r Midpoint Of Third Standard 

(Midpoint Of Third Standa.:'~d __ __':.----~~---\ 
12' Segment J ( Mln. J ).. 

} 
r 

Barrier Wall Alignment Varies 
f F fare Rate Of I : 15 Or Flatter J 

" • • "' ~ 
0 

" ~ • _, 
i; 

-~ 
0 
-~ 
"' • 
"' 

2" x 2" x 2.2" 
Symmetrically Spaced Cleats 
On Corners For 3' 0 
Module Or Other Retainer 
As Approved By The Engineer. 

50-60 mph 

PLAN 

Pallet Shall Be Constructed Of Wood Or Other Frangible Or Resilient Uafen"a/s 
Other Than Uetols, And, Sholl Be Suff/clently Durable To Support Modules For 
Their Expected Period Of Use: Wood Pallet Detail Shown. 

INERTIAL llOIJIJLE PALLET 

Near Edge Of Traffic Lane 

<=::i Approaching Traffic 

12.' Segment J ( Uin. J 1..----~~--0\r----1 i" Thick Plywood Support Requlred In 
Absence Of Exlstlng Pavement Or Stable Base 
Or 42." x 42." Pallets Under Each Module. 

Barrier Wall Alignment Varies 
(Flare Rafe Of I: 10 Or Flatter J 6'1i18 _____ ..., 2100 a 

.....--+---===+\:::::i§ t::~~V :a uodul• ~ 
~ ~ ~ -P~~: ~:Woll ~ ·ee~~.8~·:::2~,{}():;;t:;.;i·:::l::400i-.;b;--:700=--=.o""·-400--C1 ~:aMj'"· ~o: 

~ ----.::_--Jle--U__:is; Iii Vv ... 
~ ~------. ~ ~5° To Near Side Q 

• "' 

tiil 3" OUtslde Dimension When Pallets Are Used Traffic Lane Type I Object 
Near Edge Of Traffic Lane Uarker 

:st45 mph 

PLAN 

<::::::J Approaching Traffic 

Note: Numbers shown lnside modules indicate mass ln pounds of sand. All modules 
are approximately 3' In diameter with heights ranging from 3' to 3' -9". 

INERTIAL CRASH CUSHION ARRAYS 

NOTES FOR TEMPORARY GATING 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 J Use is limited to shleldlng temporary concrete barrier wall approach ends. 
r b J Used only when a temporary gating crash cushlon or lnertlal crash cushlon Is speclflcally called for ln the plans. 
( c J Use is limited to installations fhof will not exceed 30 calendar days in duration, unless otherwise called for in the plans. 

When the plans do not specifically call for a temporary gating crash cushion, and/or when the installation will exceed 30 days in duration, a redirective crash cushion 
system in accordance with Index No. 415 is required. 

2. Inertial crash cushions are gating type crash cushions, and a clear runouf 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 traffic. 

3. Inertial crash cushion modules shall be installed in accordance with the manufacturer's specifications and recommendations, and can be constructed of either new or 
functlonally 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 31 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 ListfQPLJ may be substituted for the crash cushion arrays shown in this Index, 
provided a configuration using the system for this substitution has been detailed in the approved QPL drawings. Manufacturers seeking approval of temporary gating 
crash cushions for inclusion on the QPL must submit application along with design documentation showing the crash cushion system is crash tested to NCHRP Report 
350 Test Level J criteria, is accepted by FHWA and is compatible with FOOT temporary barrier wall systems. System approvals will be contingent on FOOT's evaluation 
of crash test performance results for consistency with FOOT temporary barrier wall end shielding appllcatlons and uses. If approved, lnstallatlon drawings signed and 
sealed by a professional engineer licensed in the State of Florida will be required. 

7. Temporory crash cushlons r gating J are to be paid for, per array, under the contract unit price for Vehlcular Impact Attenuator/Crash Cushion r Gating J r Temporary J, LO. 

TEMPORARY INERTIAL CRASH CUSHIONS FOR SHIELDING ENDS OF TEMPORARY CONCRETE BARRIER WALL 

@ -
-
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% " Intermediate 

II 

Open Joint ** 
Coping (TypJ \ 

!6> 11 V-Groove In both faces and 
tap of Traffic Rafffng (Equally 
spaced between open joints! 

Deck Joint* 

r-~ Edge of Approach Slab (Coping!'-
*Far Rafflng End Transit/an see Deloff "A" 

rTyp/caf except as noted below! ----~<x---~----~ ~ 

I I I ~ I 

. 
I I 
I I 
. 

; I I I , 

·-.....~-+-- Gutter LlneJ <I < l~-,-+---Br!dge Deck ~ ~ I I ..,:.i Approach Slab~ 

-t------------''';-----c-t-----------------~·~------------~~-~l~l~~----r 

PLAN <Reinforcing Steel rot shown for c/orltyJ 
Spacing % " Open Joint 

i-----------~1~------------------------------~~1--------

* 30 1-0 11 Maximum Spacing ~ 11 V-Groove 

* 90 1-0 11 Maximum 

. 
' 

~ 11 Intermediate 
~ 11 V-Groove In both faces and 
top of T raffle Rafflng (Equally Deck Joint* 
spaced between open }olntsJ 

' 

6" Min. 
r Mortar Plug ti 

II 

Open Joint ** 
See Detall 118 11 fo 

r ~ ;..., NAME OR DA TE l .. ' BRIDGE NUMBER1 r - - - -= = =1 - - - - - - - F= = - - - - - - - - - - - . 
"'· "' 

v. ·~ :-~~~ .. ·-~ 1:~ !~·~:' _·-~:: ~ :-~-·~:' -~~: :~ :-~~~ .. ·-~: :~: ~·~:' _·-~~v:~ :-~-·~:' -~~ :v:~ :-~~~ .. ·_~::;; :':~ '!-~'~:' -"~ _v:~ :-~·~:' - ?:o ~ :,~> 0

• ~ ?:o ~ .·:~: .·-~ 0"'?.:~·'l ' 
0,0>- ~-:v~-0 ~~" ~- .-:--·~v:- ~ ~.1.-:--~ 

_,_. 
v. .·."':·: : v. ' 

NOTES: 
Bridge Deck__/ 

Rotate Bars 5V In Rafflng End Transition to ma Into In cover. 
Begin placing Ralflng Bars 5P and 5V an Approach Slab at the barrier end and proceed toward 
Begin or End Bridge to ensure placement of guardrall bolt holes. If required, adjustments to the 
bar spacing far Bars 5P and 5V shall be made lmmedlatety adjacent to Begin or End Bridge. 

~ Thrle Beam t'-t 'h" 

Front Face of Backwall & 
Begin or End Bridge - v 

I . 
ELEVATION OF INSIDE FACE OF RAILING 

<Reinforcing Steel rot shown for clarify! 

Guard roll Bolts 

. 
. ' 

Begin or End I 

* See Structures Plans, Superstructure and Approach Slab Sheets for actual Approach Slab ---1 
dimensions and joint orientation. Open Ralllng Joints at Deck Expansion 
Joint facatfans shall match the dimensions of the Deck Joint. Far treatment 
of Rafffngs an skewed bridges see Index No. 490. Deck Joint at Begin Bridge 
or End Bridge shown, Deck Joint at fi.. Pier or Intermediate Bent slmllar. 

** % " Intermediate Open Joints shall be provided at: 
OJ - Substructure supports where superstructure slab Is continuous. Guardrall (when called for 
(2! - Midspan where span length exceeds 90 ft. In Roadway Plans! 
(3) - Intermediate tocatlons (equally spaced! between midspan and Begin or End 

substructure supports where span length exceeds 180 ft. Approach Slab ---j 
I,.., r;:-== : : : : :1: : : : : : : : : : : : : : : : : : :1: ~ : : : : : : = : : : : : : : : : : : : :1: ~ : : -1 
I ,.., ,.., I I,.., I I,.., I 
I,.., ,~ = = = = = =1 = = = = = = = = = = = = = = = = = = =I= =t = = = = = = = = = = = = = = = = = = = =I= =t = = 

: c '~~~;_;~~~~_;_;~_;~~-;-~~~-;~_;~~;~~-~-;_;~_;~~-;-~~~-;~_;~~;_;~~-; -~ 

Approach Slab (Ffexlbfe PCNement Approach Slab 
Shawn, Rigid Pavement Approach Slab Sim/far! 

TRAFFIC RAILING NOTES 
This raff/ng has been structurally "'1afuated to be equ/Vafent or greater In strength ta other 
safety shape rafffngs which have been crash tested ta NCHRP Report 350 TL -4 Criteria. 

CONCRETE AND REINFORCING STEEL : See Structures Plans General Notes. 4'14" Guard raff Boftslf r • 
~,~ I 

Begin or End 
Approach Slab * 

If. Thrfe Beam ITT'-t'h" 

~ 7%"± 

Rotate Bar 5P 

I 

Begin or End 
oach Slab* Appr 

MARKERS : Ef"'1atfon Markers shall be placed on top of the Traffic Raff/ng at the end bents. 
On bridges /anger 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 fJf the Ffarlda Department of Transportation and Installed by the Contractor. The cost 
of Install Ing the markers shall be Included In the Contract Unit Price for the Traffic Rafffng. 

Bars 
5V 
(TypJ-i-.Jl---!1--.+---\l--~-~ 

Bars 5S Field Bend to 
maintain cover !Bottom! -e---~ 

-t----~--r-t--~<c----t----T-t-~ 

Approach Slab 

3 1-0" 

Bars 5V f!2 3 equal spaces /'-/'' 

8" sp. (max.) = l'-10" 

PLAN - Rolling End Transition 
<Showing Bors 5V and 5SJ 

Field Cut End Bar 5V 

Bundle 2 sets 
of Bars 5V 

3" 

Coping\ as required\ 

Bars r r , 
5P 

~ 

(TypJ II " " • 
" " " ' " IHI 

' 

I 

I I Bars 5S 

Approach Slab __/ ' 

..:.! 3 1-0" 
' 

Bars 5P f!2 3 equal spaces I 8" I 6Y., •I 27{," 

8" sp.(maxJ = l'-10" 

PLAN Rolling End Transition 
<Showing Bors 5P and 5SJ 

===================================DETA~ "A"================================ 
NOTE: Omit Rafffng End Transit/an and Guard raff If Concrete Barrier Waif Is used beyond the Approach Slab. See Structures Plans, 

Plan and Ef"'1atlan Sheet and Roadway Plans. ff Roi/Ing End Transition Is omitted, extend Typical Section ta end of the Approach 
Slab and space Bars 5P and 5V at 8" (TypJ 

@ -
-

~ 
I 

"-

'-

GUARDRAIL : Far Guard raff connect/an detaffs see Index Na. 400. 
SUPERElEVATED BRIDGES : At the option of the Contractor the Traffic Rafffng on superef"'1ated 

bridges may be constructed perpendicular ta the roadway surface. ff an adjoining raff/ng 
ls constructed plumb, transition the end of the Traffic Ralllng from perpendicular to plumb 
over a minimum distance of 20 1-0". The cost of all modifications wlll be at the Contractor's expense. 

RAILINGS ON RETAINING WALLS : ff the Traffic Raff/ng Is ta be provided an a retaining 
wall, the ralllng section wlll be the same as shown on Index No. 420, Sheet 2 of 2. All other 
detalls such as the guardrall transition attachment, the maximum spacing of the ~ 11 open joints 
and 'h" V-groove shall apply. 

NAME, DA TE AND BRIDGE NUMBER .. The Name and Bridge Number shall be placed on the Traffic 
Ralllng 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 constructed. For a major widening the date shall be the year of the widening. Black plastic 
letters and figures 3" In height may be used, as approved by the Engineer, In lleu of the letters and 
figures formed by% 11 V-Grooves. V-Grooves shall be formed by preformed letters and figures. 

PEDESTRIAN AND BICYCLE RAILING : See Index Nos. 821 and 822 for Notes, Detaffs and post 
spacings for Traffic Rafflngs with Aluminum Pedestrian /Bicycle Buffet Rafflngs. 

CROSS REFERENCE' 
For Section A-A, VleH B-B and Detall "B", see Index No. 420, Sheet 2 of 2. 
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ALTERNATE REINFORCING STEEL <WELDED WIRE FABRICJ DETAILS 

___ ,_ 

"-' ~ 0, v~D30.7 
~-- (Typ.! 

D30.7 ti 

Contra~-----, 
option ·~ 030•7 ., 

45° v 
8 11 ctrs. 

' ,'V D30.7 
\ !TypJ 

Option I 2 11 

·---+ 

54°30' 

I 

6" 2" 
8 11 ctrs.- Optlon 2 13/4 11 5" 

10" 
3'j.," 

End Trans It/on 
Field Cut Line 
(See Note 2J 

Welded Wire Fabric <WWFJ 
Piece No.2 

D30.7 (Lap Splice each 8" 
long/tudlnolwlre! ~ I !Typ.! I/ 

2 1-0" Min. Lap 

\ 

Welded Wire Fabric <WWFJ Piece No. I 

,, 
'-

' g 
(3 

3" Clear p "' -
,' ' 
p 

Welded Wire 
Fabric Piece _____ t>;? c 
No. 2 ----L • ~ 

\ ' j ~ J c 3" Clear 
r---i--i-----r------r-----t----+--+-,--Jl----030.7 (t --+--1--

030.7 ' c D30.7 • ...! ~ - ,._., __ ~"~, 1 · 
SPLICE DETAIL = = = = = = = , :;; Jl 

<Between WWF Sections) '<c ,~ '-----_ --_ -~=;==="~ "" ~ 

WEWED WIRE FABRIC NOTES: 

• 
\Welded Wire Fabric 

Piece No. I 

I. At the option of the Contractor Welded Wire Fabric (WWF! may be utlllzed In //eu of all Bars 5P, 
5S and 5V. Welded Wire Fabric shall conform to ASTM A497. 

2. Welded Wire Fabric at Roi/Ing End Transition shall be field bent Inward as required (Pieces I 
& 2! to maintain cover. The vertical wires W30.7! In Piece I shall be cut as shown and the gutter 
side portion bent Inward as required to allow placement. 

. 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

NOTE: 

SECTION THRU RECESSED 
"V" GROOVE TO FORM INSCRIBED 

LETTERS AND FIGURES 

At Intermediate Open Joints, the lower 3 11 portion of the open joint shall be plugged 
iJf f/11/ng It with mortar In acoordance with Section 400 of the Specifications. 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL ROADffAY ll1ff GUTTER HIGH GUTTER 
CROSS-SIJJPE l/JA l/JB l/JA l/JB 

MARK SIZE LENGTH 07. to 27. 900 900 900 900 

p 5 5 1-7 11 

27. to 67. 93° /flo /flo 93° 
s 5 AS REQ'D 

67. to 107. 960 84° 84° 960 
v 5 5 1

-/
11 

l/JA and l/JB shall be 90° If Contractor elects 
to place Raf/Ing perpendicular to the Deck. 

63/4'/ Length as Required 

3" I I 

BAR 55 
' 

Contra - · ~.---. 
optlon~i Po rt/on of Bar 5V 

to be used~ 

\ 

io 
I 

"' 

' ,'V 

45° 

54°30 1 

Field Cut & 1 

Discard~ I 

( 
I 

I 

I 

l/J\ 

I 5Y,"I 

--~ 

STIRRUP BAR SP STIRRUP BAR 5V END STIRRUP BAR SV 

REINFORCING STEEL NOTES: 

Ta Bo FltJ/d Cut 
(Ono Requl red per 

Rolling End Transff/onJ 

I. All bar dimensions In the bending diagrams are out to out • 
2. The 9" ond the 2'-4" vertical dimensions shown for Bar 5V are based on a bridge deck 

without a raised sidewalk. If a raised sidewalk Is to be provlded9 Increase these dimensions 
to achieve a 6 11 minimum embedment Into the bridge deck. See Structures Plons9 
Superstructure and Approach Slob Sheets. 

3. The reinforcement for the raf//ng on a retaining waif shall be the same as detalfed above 
for a 8" deck with l/JA = l/JB = 90° 

4. All reinforcing steel at the open joints shall have a 2" minimum cover. 
5. Bors 5S may be continuous or spliced at the construction joints. Bar splices for Bors 5S 

shall be a minimum of 2 1-0". 

* Where rolllngs of adjacent bridges ore to be bullt back to back, the outside vertlcol 
plane of the ralllng and deck may coincide along a plane centered l'-6 11 from each 
gutter lfne. A bond breaker wlll be required. See Structures Plans, Superstructure 
Sheets for Detalfs. 

ESTIMATED TRAFFIC RAILING 
GJJANTITIES 

CROSS REFERENCE: 
For Detoll "A" and locations of Section A-A, 
View B-B and Detoll "B", see Index No. 420, 
Sheet I of 2. 

/
1-6 11 

71/.,'r !o'j," ...--* 
'-

5" 214" 
g 

" (3 t: 
Bars 5P ti 8" Sp. -T-~ "' 

0 

""" ... 
l~~~~~......,:---t--. 

'/'"' 

~+----+---+-l--t+- "--- ? 
!:'1 - 3 " Cl ~•-ir-~;rP--Bars 5S 
~ - ear V !TypJ 

"' ,.r "' - " ~ ( 
·~---+---tl--+f--~/ 

Const. Joint 1011 ~ ' /} 

Required-~ (/ 

Bars 5V ~ -'!-"/---- ~ 
ffJ 8 11 Sp.- 1 Q) 

,// ~ 

!'/,,II * 
3" Clear 

-.. ~ Bors 5S-~ _ -;;;;;;;;;:/1--L,J---~-h~.i;-+ 
~I= = = = = = = = = = ~ I=: I § 
0,, -----------to_--_·-_-__ --';~=="'2 ~ I 0, 

Future Asphalt "-Bridge Deck 6" 6Y," \.___Coping* 
overlay 

SECTION A-A 
TYPICAL SECTION THRU TRAFFIC RAILING 
<SECTION THRU BRIDGE DECK SHCJNN -

SECTION THRU APPROACH SLAB SIMILARJ 

Future 
Asphalt 
Overlay 

Asphalt 
overlay - .y· 

~ 
Approach o,, 
S/ab---c~ 

Ii. Thrle Beam 
Guordrall Bolts--... 

l'-2" 

Jo'j," 

2" Clear (Top) 

Bars 5P (See 
Detoll "A" for 
bar spacings! 

3" clear ~::-~-l-'--Jr,_ 
7
,...J:r::::?' ~Bars 5S !Typ.! 

IS/des) I l)-' 

- -- r I ,..-F=-End Bar 5V 
/ 

0
, (Field Cut! 

Riding 
Surface} 

1.------' 1- Rotate Bors 5V as 
shown (See Detoll "A" 
for bar spacings! 

13/4" * 
= f,}-const. Joint Required 

- ~.... ":!" 
=='= - ~ ~ ~I 

"' Lu 

= ':i" = ~ = =::;F ~-Bors 5S fFleld 
Bend as Req'dJ 

,_ _____________ .--~-Edge of Approach 

VIEW B-B 
Slab !Coping! * 

ITEM 
Concrete 

UNIT GJJANTITY 
C.Y ./FT. 0.104 

lfflSTRUCTIONS TO DESIGNER.· - - - - - - - - - - - - - - - -1 

I For Bridge Decks up to a maximum thickness of 9 11
9 the two Bars 5S placed In the Bridge Deck may substitute for the I 

long/tudlnol deck steel located within the limits of Bars 5V, provided that the total area of long/tudlnol deck steel beneath I Reinforcing Steel LB./FT. 27 J2 

(The above quantities are bosed 27. deck 
cross slope; ralllng on low side of deck.) I the ralllng, as required bj calculatlon, Is not reduced. Show these bars on the Structures Plans, Superstructure Sheets 

...!!}ti:.!!,• :!!2k .!!!.•'-· - -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- ....J 
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%- " Intermediate 

11 Open Joint ** 

' 

Bridge Deck~ 
( 

'h" V-Groove In both faces and top 
of T raffle Ra I/Ing !Equally spaced 
between open joints) 

I I ' 

' ' Deck Joint* . 

I I 
~ I I 

I I 
I I 
I I 

' 

Approach Slob~ 

- I 
-

I 

~ - - -- I -

,-1' 
I I 

. 
Begin or End Approach Slab ~ 

/ 

! 
I I 
I I ..:.! I-

\ 
-----'~~~ .:f 

.!.] 
_J _______ _ 

Guardralllwhen called for In Roadway PlanSJ ~ - -~--C-+- Brldge Deck~ 

* 90'-0" Maximum 

-% " Intermediate 

Open Joint ** 

I I 

PLAN <Reinforcing Steel not shown for c/orlfyJ 

* 30'-0" Maximum 

V2" V-Groove In both faces and top 
of Traffic Rall/ng (Equally spaced 
between open joints) 

Spacing ~" Open Joint 

I Spacing 'h" V-Groove 

Deck Joint* 

I 

/ See Detall "B" for Mortar Plug I 

1--~~~~~~~~"T"" ...... ~~~~~~~~~~~~~~~~~~-..~~~~~~~---1 

(v 
' 

~: :~:-,'.P_'-: -.-~: :~:-.~~-:~r.:~ :,,,.\• ~-~: :~:-t_-~: --~: :~:-,~~~ .. ---~: :~ :P,'~:'-~: :~:-,~--~ .. '--~: :~:-,~--~ .. ---~: :~ :,~'~:'--, '-.~:P-: V , -:-,,,. o - V, -. '.P 

~.:.' -~~ ::-~ ~,~'~.:·_~~ ?:-~ !-~.>-·-~ -

Approach Slab~ 

' 

* See Structures Plansp Superstructure and Approach Slab Sheets for actual 
dimensions and joint orientation. Open Rolllnq Joints of Deck Expansion Joint 
locations shall match the dimensions of the Deck Joint. For treatment of Ra/lings 
on skewed bridges see Index No. 490. Deck Joint at Begin Bridge or End 
Bridge shown, Deck Joint at ~ Pier or Intermediate Bent slmllar. 

** %-" Intermediate Open Joints shall be provided at •• 
(/J - Substructure supports where superstructure slab Is contlnuoo~s., Guardra!l(when called for 
(2J- Midspan where span length exceeds 90 ft. In Roadway Plans) 
13! - Intermediate locations (equally spaced! between midspan and 

substructure supports where span length exceeds 180 ft. Begin or End Approach Slab -'i 

• 

~Bridge Deck_/ Front Face of Backwall & · 
~ Thrle Beam Begin or End Bridge _ ·,". ·

0 

;' ~Approach Slab IF/ex Ible Pavement Approach Slab / 

Guardrall BoltsYl'-l 'h'' ELEVATION l'-l 'h" Shown, Rigid Pavement Approach Slab Slmllar! "______..../ 

Field Bend as Approach Slab ~ Thrle Beam 

Approach Slab•\ <Reinforcing Steel not shown for clorlfyJ n 
required ITypJ l Guardrall Bolts------, J'.Begln or End 

' JBegtn or End Approach stab* TRAFFIC RAILING NOTES 

(~ ), I App·,,. roach Slab * I .,_ -, B 
5

S This rall/ng hos been structurally <Naluated to be equivalent or greater In strength to other 
'<t I / ars ;. safety shope ralllngs which have been crash tested to NCHRP Report 350 TL -4 criteria. 

9 c..i Bars ~~"=*=~*===it=~~'1!1'~=jlll=~ele~==lllF=~el 

5W-u~~Rf, fi 
l_~-~C: ~==~1==:::::====~.l..--~-:... ...... ~':':::,f-:'!-:':::~::r=:c==::r ..:.! 

Bars 5S / 
rBottomJ-/ 

3'-0" 

End Transition 

Bars BN @ l'-0 11 sp. (mox.J 4 sp. D 8 11 = 2 1-8 11 

PLAN - Roi/Ing End Tronsltlon 
<Showing Bors SN and 5SJ 

3" 

Field Cut Transition Bars 5W lln pal rs!. Bend and 
Shift as shown to maintain 
cover. 

Bars 5R 

"-Bars 5R I 

(TypJ 

' 

..:.J 
I 

" l'-0" sp. !max.! I 

I 

I 

\Bars 5S 
' 

3'-0" 

End Transition 

4 sp. D 8" = 2 1-8 11 

PLAN - Rolling End Tronsltlon 
<Showing Bors 5R and 5SJ 

;. 
I 

"-

;. 

I 

~ 

..:.! 

NOTE.-

CONCRETE AND REINFORCING STEEL 'See Structures Plans, General Notes. 
GUARDRAIL 'For Guardrall connection detalls see Index No. 400. 
SUPERELEVATED BRIDGES ' At the option of the Contractor the Traffic Ralllng on 

superelevated bridges rnaf be constructed perpendicular to the roadway surface. 
The cost of all modifications w/11 be at the Contractor's expense • 

NOTE.- Omit Ralllng End Transition and Guardrall If the Concrete Barrier 
Wall Is used beyond the Approach Slab. See Structures Plans, Plan and 
£/<Nation Sheet and the Roadway Plans. If Ra/ling End Transition Is omitted, 
extend Typical Section to the end of the Approach Slab and space Bars 5R 
and 5W at l'-0" ITyp.J • 

Begin placing Ralllng Bars 5R and 5W on Approach Slab at the ralllng end and proceed toward 
Begin or End Bridge to ensure placement of guardra!I bolt holes. If required, adjustments to the 
bar spacing for Bars 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 Ralllng End Transition. 

CROSS REFERENCE.-
For Section A-A, Vlf1W B-B and Detall "B", see Index No. 421, Sheet 2 of 2. 

========================================DETA~ "A"========================================= 
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ALTERNATE REINFORCING STEEL <WELDED WIRE FABRICJDETAILS 

9'h" 

3"3'h" 3 

'£f 

. 
~ 
"-

"' 
;,, 

I 

D30.7 " "" l'-0 11 ctrs. 
030.7 . 

"' 

14h·I I 4v.·I 

WeldtJd Wire Fabric <WWFJ 
Piece No. 2. 

030.7 (lap Sp/Ice each 
/ong/tudtnafwlre! 2'-0" Min Lap 

-

-~ 030.7 -
I i·-o· I 

(Typ.) 

SPLICE DETAIL 
<Between WWF SectlonsJ 

WELDED WIRE FABRIC NOTES: 

I 

I 

f'-4'h II 

t'h II 

030.7 (TypJ 

030.7 " 
/

1-0 11 ctrs. 

WeldtJd Wire Fabric <WWFJ ._ 
Piece No. I ~ <i. 

u ~ 

"" 
3" Clear 

1-- 030.7 

D30.7 

(S/desJ 

Welded Wire Fabric 
Piece No. I 

I. At the option of the Contractor Welded Wire Fabric may be utlllzed In lieu of all Bars 
SR, SS and SW. Welded Wire Fabric shaf/C()nform to ASTM A497. 

2. Welded Wire at Roi/Ing End Transition shall be field bent Inward as required (Pieces 
I & 2! to maintain cover. The top of Piece I shall be cut to allow overlap. 

3. Place WWF panels so as to minimize the end overhang of tongttudlnaf wires at Railing 
Ends and Open Joints. overhangs greater than 6" are not permitted. 

3" fTyp.) 

NOTE: At Intermediate Open Joints, the 
lower 3" portion of the open joint 
shall be plugged /Jj ff/ling It with 
mortar In accordance with Section 
400 of the Specifications. 

CROSS REFERENCE: 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

R s 6'-/" 

s s AS REQ'D 

w s 5'-3" 

3" 3~" 3" 

;,, 
I 

"" 

ROAIJNAY ON SLOPE AT CROlfN 
CROSS-SIJJPE l/JA l/JB l/JA l/JB 

07. to 27. 90• 90• 90• 90• 

27. to 67. 93° 87° 90• 90• 

67. to 107. 95• 84° 90• 90• 

l/JA and l/JB shall be 90° If Contractor elects 
to place Roi/Ing perpend/cu/or to the Deck. 

Length as Required 

BAR SS 

Contractor's optlon 
(Typ. both legs! 

Field Bend 
to maintain 

I cover 
I 

Field Cut & / 
Discord( 

Portion of Bar 5W 
to be used 

:€' 
3' 

.s 
~ 
'<a 

I 

"" 

~ -~ 

"" 

2'-0 11 

7'/.t" 9'h" 7'/,, II 

S" 2!14" ._ 
~ <!. 

Bars 5R D l'-0" Sp.~ 
G ~ ----~~ 
"" . ' ""' ,--., 

" ~{ 
~ 

. 
Q ~ Bars SS rTypJ 

"- I 
I 

~ / 6 I 
'-~ 

"' 
..___, 

3 11 c1ear :g 
I 

"' (Sides) :;]-

"" A <( a'\~ 
~ 

~~-·"" 
._ 

11 <2 

/~ ~ '- Bars 5W D Requ/ red 
Cl 

! 1-0" Sp.- ~ 

;-Bridge ~ .., Deck ._ 
OJ - -

: I'" - - - - - - - - - - - - - - - =jc- "' - - - - - - - - - - - - - - - - - "' "' "' / .!'~ - . " -\--- - - - - - - - - - - _-f- - "' CJ "' ' 
Future Asphalt 

"" 
Bars SS 

overlay 

SECTION A-A 

l/JA 
l/JB 

c ~-

1~==~ 

0, l/JA or l/JB 
to match 

'------''"--'"' Typ. Bars 

TYPICAL SECTION THRU TRAFFIC RAILING 
<SECTION THRU BRIDGE DECK SHOWN -

SECTION THRU APPROACH SLAB SIMILARJ 

lsw·I 
/

1-4 11 ~ Optional Sp/Ice 
l'-4'h~ fsee Note 41 

(Typ.! 9'h" 3~" 

STIRRUP BAR SR STIRRUP BAR 5W TRANSITION STIRRUP BAR 5W 
To Bo Flo/ti cut and Bont 
(/0 required por Rallltr;J 

._ 
g 

~ G 

"" 

Bars SR (See Dela/I 
"A'J for bar spacings)--_,~ 

If. Thrfe Beam Guard raff Bolts 
End T ransfflonJ 

REINFORCING STEEL NOTES: 

I. Alf bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at the open joints shall have a 2 1

' 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". "' ~ 
~ 
~ 

6 

ft/f~p:\:;,::t Bars SS (TypJ (See 
lt<~:::;-Hl-1-L Section A-A for spacing! 
3" Clear 
(Sides! 

4. At the Contractor's optfon, Bars 5W may be fabricated as a two piece bar with a l'-2" 
lap splice of the bottom legs. Future 

Asphalt 
overlay 

ESTIMATED TRAFFIC RAILING 
QJJANTITIES 

ITEM UNIT QJJANTITY 
Concrete C.Y./FT. 0.120 

Reinforcing Steel LB./FT. 23.29 

fThe above quantities are based on a crowned 
roadway, with a 27. cross slope) 

,....------------, 
I INSTRUCTIONS TO DESIGNER: 

I For Bridge Decks up to a maximum thickness of 9", 

I the three Bars SS placed In the deck may substitute 
for the tong/tudlnaf deck steel located within the limits 

I of Bars SW, provided that the total area of tongttudlnaf 
deck steel beneath the ralflng, as required /Jj 

I 
I 
I 

I 
calculatlonp Is not reduced. Show these bars on the 
Structures Plans, Superstructure Sheets with the I 
deck steel. L..: __________ _. 

.s ~ "' ~ I 
:;]-

"" '<a <( 

I ~ 

"" 
._ 
<2 
~ 

Asphalt 
overlay 

Approach Slab VIEW B-B 

Field Cut, Shift and Bend 
Transition Bars 5W as 
shown to maintain cover 
(See Detaff "A" for bar 
spacings! 

Const. Joint Requ/ red 

Riding Surface 

Bars SS 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

For Detail "A" and locatlons of Sectfon A-A, View B-B 
and Detall 1

18 11 location, see Index No. 421, Sheet I of 2. 

@ -
-
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~ 11 V Groove In both faces and 2 -
-% " Intermediate tap af Traffic Ral//ng !Equally Dock Joint* 

II 

Open Joint ** spaced between open joints) 

~ r-~ Coping !TypJ \ Edge of Approach Slab !Coping!\ 
' ' ' ' - - - f:;/ - - ..... .,.. -Tl T I I I 

I I I I I - .... - -
~ Gutter/ 

~ 
I I ~~ C--c~;;,;.; ;,~:.~k-~ - - - - - - - = = = =' ~ = = = = = = = = = = = = = = = = = = = = =' ~ = = = ,, ,, Raised Sldwalk---------.., 
I I 

' 

' 
Guardrall fwhen called for 

BJ 

~ 
~ -+ 

In Roadway Plans! Begin or End Approach Slab --1;.!J PLAN 
(Reinforcing Steel not shown for clarity) 

Spacing -% " Open Joint 
c--~~~~~~~~~~1.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1~~~~~~~~ 

* 30'-0" Maximum Spacing ~ 1' V-Groove 

* See Structures Plans, Superstructure and Approach Slab Sheets for J C 
actual dimensions and joint orientation. Open Rall Ing Joints at Dock l:. 
Expansion Joint locations shall match the dimensions of the Deck Joint. 
For treatment of Ralllngs on skeHed bridges see Index No. 490. Deck 
Joint at Begin or End Bridge Shown. Deck Joint at [ Pier or 
Intermediate Bent Slmllar. 

Field Bend 
Bars SS as 

%- " Intermediate 

Open Joint ** 
See Detall "A" for Mortar Plug 

ll 
Raised Sldwalk 

6'-8" 

[ Thrle Beam 
Guardrall Bolts /'-/~" 

' 
Bars 5X tJ l'-0" sp. fmax.J 

1 
11" 

1 
9" 

1 

I 11 I 
Bars ST tJ l'-0" sp. fmaxJ JO" B" 2'h" 

Required~ 
1 

1 

~~Mgs-~:: ~~mJ1~"7l~~'Q 
ll;1[ ~=11:==11:==11r=11wi;:~ ~ 

Dock Joint* 
** -% "Open Joints shall be provided at' 

~" V-Groove In both faces and 
top of T raffle Ra I/Ing !Equally 
spaced between open joints) 

(JJ - Substructure supports where superstructure slab Is contlnuous. Guardrallfwhen called for In 
Roadway Plans! 

6" Min. 
!2! - Midspan where span length exceeds 90 ft. 
(3) - Intermediate locations (equally spaced) between midspan and 

substructure supports where span length exceeds 180 ft. Begin or End _j 
Approach Slab _ I 

~ = = = = = - - - - - - - - - - - =r.,-::... - -

°";.,+-----~~1ffGf RNtt:fR 11 
1 1 

Raised Sldwalk 

Approach Slab !Flexible Pavement Approach Slab 
Shown, Rigid Pavement Approach Slab SlmllarJ 

NOTE." 

ELEVATION OF INSIDE FACE OF RAILING 
(Reinforcing Steel not shown for clarltyJ 

Begin placing Ra/ling Bars 5T and 5X on Approach Slab at the ralllng end and proceed toward 
Begin or End Bridge to ensure placement of guardrall bolt holes. If required, adjustments to the 
bar spacing for Bars 5T and 5X shall be made lmmedlate/y adjacent to Begin or End Bridge. 
Shift and rotate Bars 5T and 5X as required to maintain cover In Ral//ng End Transition. 

Taper 

NOTE." Omit Taper, Ra/ling End Transition and Guardrall If Concrete Barrier 
Wall ls used beyond the Approach Slab. See Structures Plans, Plan and 
Elwatlon Sheet and Roadway Plans. If Taper and Ral//ng End Transition 
are omitted, extend Typical Section to end of the Approach Slab and Space 
Bars 5X and 5T at l'-0 1

' (TypJ 

TRAFFIC RAILING NOTES 
This ralllng has been structurally waluated to be equivalent or greater In strength to other RAILINGS ON RETAINING WALLS : If the Traffic Ralllng Is to be provided on a 
safety shape ral//ngs which have been crash tested to NCHRP Report 350 TL-4 Criteria. retaining wall, the ralllng section w/11 be the same as shown on Index No. 422, Sheet 

CONCRETE AND REINFORCING STEEL : See Structures Plans, General Notes. 
MARKERS : Elwatlon Markers shall be placed on top of the Traffic Ralllng at the 

2 of 2. Al/other detalls such as the guardrall transition attachment, the maximum 
spacing of the %- " open joints and ~" V-groove shall apply. 

NAME, DA TE, AND BRIDGE NUMBER : The Name and Bridge Number shall be placed 

11M\ttH~'ilr.-ttt-'"111ntr.-tr.--ttr"""'.,.,.;IH'-,-t~11H~H '-T ransltlon Bars ST 
'_f •, '" •, "_ :; ,v- ~·- • • "'- 0 Field Cut9 Lap Sp/lee 

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 /Jy the Florida Department of Transportation and 
Installed /Jy the Contractor. The cost of lnstal//ng the markers shall be Included In the 
Contract Unit Price for the Traffic Raf/Ing. 

on the Traffic Ralllng so as to be seen on the drlver 1s 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 constructed. For a major widening the date shall 
be the year of the widening. Black plastic letters and figures 3" In height may be used, 

"',c: __ -:.-- ·-:'!J ·-.-,:i>_'-:--.'7."<p-.:·--·~'\J,'-::r>_-:-:'\J:-.-,:i>_-: f2
1

-2
1

'mlnJ 

Transition Bars SX 
Field Cut & Lap 
Sp/Ice (2 1-2 11 mln.J 

Raised Sidewalk ~Approach Slab 

VIEW C-C 
RAILING END TRANSITION 

(Guardrail Not Shown For Clarity) 

..!.] 

GUARDRAIL : For Guardrall connection detalls9 see Index No. 400. 

@ -
-

as approved /Jy the Engineer, In lleu of the letters and figures formed /Jy %" V-Grooves. 
V-Grooves shall be formed /Jy preformed letters and figures. 

CROSS REFERENCE: 
For Section A-A9 Detall "A" and Vie.¥ 
Sheet 2 of 2. 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

s 5 AS REQ'D 

T 5 10'-B" 

x 5 6'-9" 

ROA/JNAY ¢A 
CROSS-SlDPE IJJN GUTTER HIGH GUTTER 

07. to 27. 90' 90' 

27. to 67. !fl' 93° 

67. to 107. 84° 96' 

II" 9" 

STIRRUP BAR ST STIRRUP BAR SX 

REINFORCING STEEL NOTES: 

I 

Length OS Required 

I 

BAR SS 

~r~----1 
'{___; I 

I 

I 

~Field 

Cut& ~ 
Discord~ I 

-j---•--/ 

~- _J -
TRANSITION STIRRUP BARS ST 

To Be Field Cut rr of each required 
per Roi/Ing End Trans It/on! 

~ ---i ""~(-'1 
-E .~ ..'._ I 

- a , " - -" ...: 
" " ~ 8 
~ " Field 
~ ~ Cut & 

§'. ~ 
--

-'---- -
TRANSITION STIRRUP BARS SX 

To Be Field Cut (1 of each required 
per Roi/Ing End T ronsltlonJ 

I. All bar dimensions In the bending diagrams are out to out. 
2. The 4'-6%" vertlcol dimension shown for Bors 5T and 5X Is based on o bridge deck with o 

6 11 thick x 6 1 wide raised s!deHa/k at low side of deck, 27. deck cross slope and a counter 27. 
raised sldfMlolk cross slope. If the raised sidewalk thickness, width or cross slope vary from the 
above amounts, adjust this dimension accordlng/y to achlwe a 6" minimum embedment Into the bridge 
deck. See Structures Plans, Superstructure and Approach Slab Sheets. 

3. The reinforcement for the raff Ing on a retaining wall shall be the same as detalled above with 
¢A = 90°. 

4. All reinforcing steel at the open joints shall have a 2" minimum cover. 
5. Bars 5S may be continuous or spl!ced at the construction joints. Bar spl!ces for Bars 5S shall be 

a minimum of 2 1-2 11
• 

6. The Contractor ""'I utlllze Welded Wire Fabric when approved /Jf the Engineer. Welded Wire 
Fabric shall conform to ASTM A4!J1. 

2" Clear (Top) 

"' "' I I ., 
"" 3" Cl. 

" Q (Sides! 

" 8} 
,.., 

l'-3 11 

vBors 5X fl 1'-0" sp. !maxJ 
/ !Alternate with Bors 5T! 

c 

' 2" 

0 , ':>-Bors 5S !Typ.! 

( 

,,-Bors 5T "' l'-0" sp. rmoxJ 
(Alternate with Bors 5XJ 

' c 

2" 

"' I 

"" 

/
1-3 11 

2" Clear (Top! 

I 
~Transition Bars 5X (Field Cut 

and Lop Sp/Ice for Roi/Ing End 
T ransltlon, Shift and Rotate as 
Required to Maintain CoverJ 

Q 

"' " I 

8} "-

" "' 

3" Clear (Bars 5XJ 

[ Thrle Beam 

' ,, 
l--lll-'''.4-54- Bors 5S (Field Bend 

I/ OS Required) !TypJ 
Guardra!I Bolts - / 

~-----

4" Taper 

( ~~~-Transition Bars 5T (Field Cut 

' ( 

and Lop Sp/Ice for Roi/Ing End 
Trans It/on, Shift and Rotate as 
Required to Maintain Cover! 

Bars 5S- -c:i 
\ ~ 

Raised .02 Ft/Ft I - "' 
S/dewolk---tl--..!.--'~;;;;;~;;;;;;=J.ft-.J-ilf- - ~ - - ~ t Raised .02 Ft/Ft 

SldfMlalN _ --- _ ..._ 15 ~ 
_i:=-======= 0 == -~ Const. ~a 
l_ ___ s~oge_v~~~~--- _L _~~ _J_o_rn_t--~+-~ 

i == =1= = ~~= : ==~'-Coping ~ 
LB ridge 

Deck 
'--Bors 5S 

8" ± I /
1-2 11 

SECTION A-A 

Stondo rd 180° Hook 
Top Steel In Deck 
(Rotate bars to 
maintain coverJ 

TYPICAL SECTION THRU TRAFFIC RAILING 
SECTION THRU BRIDGE DECK SHONN 

ESTIMATED TRAFFIC RAILING 
()JJANT /TIES 

ITEM UN IT ()JJANTITY 
Concrete C.Y ./FT. OJ45 

_r = - - = = =1- F= = r~~const. ~ -E 
•~ ____ 5:!_oge_~:.!e.!::: ___ _ --· __ ~T;- Joint ~ $. 

-----~-------- ~~L = = ~~1 ~ 
_ - _ - _ - ---::;-- _ - ....,.... - _ - -.-_ - _ -~ --!__=~ r----standard 180° Hook Top ..... i ..... ..... ..... Steel In Approach Slab 

1-------"----------....l~Edge of Approach 
Approach Slob _; Slob (Coping! 

VIEW B-B 
APPROACH SLAB END VIEW 

OF TRAFFIC RAILING 

CROSS REFERENCE: 
For location of Section A-A, Detail "A" and View B-B, 
see Index No. 422, Sheet I of 2. 

NOTE: 
At Intermediate Open Joints, the 
lower 3" portion of the open 
joint shall be plugged /Jj f/11/ng 
It with mortar In accordance 
with Section 400 of the 
Specifications. 

;..., ~ r--;::_Mortor:l 
-'--------,..;;;,,.i::.:. ~.:I- _ ;P_lug_ 

~ 
L · 0 v: o v 

1
.0 ; '. 

0 v.o v_ l~ 

45~ed 
Reinforcing Steel LB.IFT. 30.68 

(The above quantities are based on a 6 11 thick x 6 1 

wide raised sidewalk at low side of deck, 27. deck 
cross slope and counter 2X sldeHalk cross slopeJ 

~STRuCDoNSTO DESIGNER;- - - - - - -, 

For Bridge Decks up to a maximum thickness of 9", the two I I Bors 5S placed In the Bridge Deck ""'I substitute for the I 
long/tudlnaldeck steeffocated within the /Im/ts of Bors 5T, I provided that the total area of long/tudlnal steel beneath the I 
rall/ng as required /Jj co/cu/at/on Is not reduced. Show these 

Surfaces Block 

DETAIL "A" - SECTION SECTION THRU RECESSED "V" GROOVE 
AT INTERMEDIATE OPEN JOINT TO FORM INSCRIBED LETTERS AND FIGURES 

I bars on the Structures Plans, Superstructure Sheets with the I 
deck steel. '-------------
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% /1 Intermediate 

II 

Open Joint ** 

- -
·' 

' 

8 1-0 11 Maximum 

% /1 Intermediate 
Open Joint ** 

'-• - • oV '-• 

--.v. 'P_. 

See Detalf 11A" 
far Mortar Plug 

~ /1 V Groove In both faces and 

-:i 

~ 
2 -

top of Traffic Ra/ling !Equally Deck Joint* 
spaced between open joints) 

~ r-Coping !TypJ \ j Edge of Approach Slab !Coping! 
I - - '..?'" - - ..... .,.. -Tl T __ l--I I 
I 

Gutter-' ' ' 

;J- ~ 
~ - - - - - - -'- - - - - - - - - - - - - - - - - - ~' ~ ~ - - -= = = = = = = = = = = = = = = = =' ~ :1 = = 

Raised Sldwalk~ ~ 
I I ~ 

·' ·' I I :------- Raised Sidewalk~ 

==1[=== 
1 1 

Raised Sldwafk 

Bridge Deck 

Guardralf(when called for In Roadway Plans! Begin or End Approach Slab --1 
PLAN 

<Ralls, Pasts and Reinforcing Steel not sl'KJWn for clarify) * See Structures Plansp Superstructure and Approach Slab Sheets for actual 
dimensions and joint orientation. Open Raf/Ing Joints at Deck Expansion 
Joint locations shall match the dimensions of the Deck Joint. For treatment 
of Ra/lings on skewed bridges see Index No. 490. Deck Joint at Begin or 
End Bridge Shown. Deck Joint at Ii_ Pier or Intermediate Bent Simi/or. 

* 90 1-0 11 Maximum 

* 30 1-0 11 Maximum 

8 1-0 11 (Maximum) 

** %11 Intermediate Open Joints shall be provided at: 
(/J - Substructure supports where superstructure slab Is continuous. 
12!- Midspan where span length exceeds 90 ft. 
rn - Intermediate focatlons !equally spaced! between midspan and 

substructure supports where span length exceeds 180 ft. 
t'-9 11 (Max.J 

l'-0' !Min.! 
Rall Expansion Joint C Addltlonal Rall required for Bicycle Faclf/ty 

= = = ~ ~:= = = = = = = = = ~l t = = = = = = = = = = = ~ :~: = =c===== _::=-I=~::~= = = = = =1l t = = = = = = = = = = = = = = = = = = = = ~::~ = = = = = = = = = = = = = = = = = = = = = = = = = = ~::~ = = = = =1 

I II I I II I I II I Pedestrian Ralf I II I I II I 

---- 11 __ - - - - =i i== - -
Y2 1

J V-Groove In both faces and 
top of Traffic Ra/ling !Equally 
spaced between open joints) 

'ov'? ·ov',0 ov',0
' ·ov .. '·' . .' -' -.-- '?_-: -\! ' - :· '?_-: -\! ' - .~ 'P_ -: - \! - -. :to' • -

Approach Slab !Flexlble Pavement Approach Slab 
Shown, Rigid Pavement Approach Slab SlmllarJ --~ 

Begin or End 
Approach Slab 

Bars ST & SX 2h' Spacing Bars ST ELEVATION OF INSIDE FACE OF RAILING 
<Reinforcing Steel not shown for clarity! 

31-011 
Alternating at 6 11 

~ Thrfe Beam f1-JY21J 
Guardrall Bofts--f-.c.=.,-1 

Bars SS,__ ____ -+ __ ..., 
(Typ.J-Hr-

Bars SX 

Approach Slab 

RAILING END DETAIL 

& Bars SX 

NOTES: 
Omit Roi/Ing End Taper and Guard roll 
If Concrete Barrier Wall ls used beyond 
the Approach Slab. See Structures Plansp 
Plan and £/ovation Sheet and Roadway 
Plans. If Roi/Ing End Taper Is omitted, 
extend Typical Section to the end of 
the Approach Slab. 
Begin placing Roi/Ing Bars ST and SX on 
Approach Slab at the ralflng end and proceed 
toward Begin or End Bridge to ensure 
placement of guard roll bolt holes. If required, 
adjustments to the bar spacing for Bars ST 
and SX shall be made lmmedlate/y adjacent to 
Begin or End Bridge. Shift and rotate 
Bars ST and SX on Approach Slab In end 
taper section as requl red to maintain cover. 

Taper 

TRAFFIC RAILING NOTES 
This ralflng has been structurally wafuated to be equivalent or greater In strength to other RAILINGS ON RETAINING WALLS : If the Traffic Roi/Ing Is to be provided on a retaining 
safety shape rall/ngs which have been crash tested to NCHRP Report 3SO TL-4 Criteria. wall, the ralf/ng section w/11 be the same as shown on Index No. 423, Sheet 2 of 2. All other 

CONCRETE AND REINFORCING STEEL : See Structures Plans, General Notes. 
MARKERS : £/ovation Markers shall be placed on top of the Traffic Raf/Ing 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 /Jy the Flor Ida Department of Transportation and 
Installed /7; the Contractor. The cost of lnstal//ng the markers shall be Included In the 
Contract Unit Price for the Traffic Roi/Ing. 

GUARDRAIL •• For Guardrall connection detalls, see Index No. 400. 
PEDESTRIAN AND BICYCLE RAILING DETAILS : See Index No. 822 for Post, Rall and 

Rall Expansion Joint fabrication and lnstallatlon Dela/ls and Notes. 

detalfs such as the guard raff transition attachmentp the maximum spacing of the %11 open joints 
and Y2 11 V-groove shall apply. 

NAME, DATE, AND BRIDGE NUMBER : The Name and Bridge Number shall be placed on the Traffic 
Rallfng so as to be seen on the drfver 1s 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 constructed. For a major widening the date shall be the year of the 
widening. Black plastic fetters and figures 3 11 In height may be used, as approved /Jy the Englneerp 
In /leu of the fetters and figures formed /Jy-% 11 V-Grooves. V-Grooves shall be formed /Jy 
preformed letters and figures. 

CROSS REFERENCE: 
For Secffon A-A, View B-B and Detall 11A 11

, see Index No. 423, Sheet 2 of 2. 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL ROA/JNAY ¢A 

MARK SIZE LENGTH CROSS-SlDPE l1NI GUTTER HIGH GUTTER 

s 5 AS REQ'D 07. to 27. 90• 90• 

T 5 9 1-0 11 27. lo 67. Ef10 93° 

x 5 5'-10" 67. lo 107. 84° 95• 

Length as Requl red 

BAR SS 

/1 11 7 11 

STIRRUP BAR ST STIRRUP BAR SX 

REINFORCING STEEL NOTES1 

I. All bar dimensions In the bending diagrams are out to out. 
2. The 3'-B'*" vertical dimensions shown for Bars 5T and 5X are based on a bridge deck with a 

6 11 thick x 6 1 wide raised s!df!Mla/k at low side of deck, 27. deck cross slope and a counter 27. 
raised sldewalk cross slope. If the raised sidewalk thickness~ width or cross slopes vary from the 
above amounts, adjust these vertlcol dimensions accordlng/y to ach/€11/e a 6 11 minimum embedment Into 
the bridge deck. 

3. The reinforcement for the ralllng on a retaining wall shall be the same as detailed with ¢A = 90°. 
4. All reinforcing steel at the open joints shall have a 2 11 minimum cover. 
5. Bars 55 may be continuous or spllced at the construction joints. Bar spllces for Bors 55 shall be 

a minimum of 2 1-211
• 

6. The Contractor may utlllze Welded Wire Fabric when approved /Jj the Engineer. Welded Wire Fabric 
shall conform lo ASTM A4g/'. 

NOTE1 ~~b 1Mortar 
~ ~'t" Plug 

--~ 

? 
"' .Jg 

J'! 
'-
~ 

:-J 
"ll 
e, 
lo 

I ... 

!'-!" 

Additional Roll required 
for Bicycle Fae/Illy) 6~" 

'-----c::J'', _/c-- Post "B" Bicycle 
11 ; " Rall!ng 
II I 

II 11 
Pedestrian Rall} 11 11 ~Post "C" Pedestrian 

" / Rall!ng 

°" I 

"" 

'-----~ 11 I/Bars 5X ti l'-0" Sp. 
2" Clear !Top! lrnaxJ !Alternate with 

II ~ / Bars 5T! 

. 
~ ..,_ 

;,. 

°" I 
'-
II 

Q .. 
~ 
<.\J 

-~ 

3" Clear 

IS/des! 

' 

1~Bars 5T 11 / 1-0 11 sp. (max.J 
--' !Alternate with Bars 5X! 

2" 

~ .02 Ft/Ft 55 -:..:: 
1-'k=k='--l.::~==~- - " - - . ..... ~ ~ 
~b= = = = = = = = = = = = ~ ?---- -Const. ~ .E: 

l-:_-- ~-~-=--=S=e~a:es; ~-= -! -:~ Joint ~ ~ 
E =~1 ,--Coping F = = = "F= = = ~~I - C../L'A""'f-----lo~ 

'-Raised 
Sidewalk 

\_Bridge 
Deck 

'-Ba~s 5S 

a"± I 1'-a" 

SECTION A-A 

Standard Hook Top 
Steel In Deck !Rotate 
to maintain cover) 

TYPICAL SECTION THRU TRAFFIC RAILING 
SECTION THRU BRIDGE DECK SH<JNN 

ESTIMATED TRAFFIC RAILING 
OOANTITIES 

ITEM UNIT OOANTl7Y 
Concrete C.Y./FT. 0.095 

Reinforcing Steel LB./FT. 25.90 

(The above quantftles are based on a 6" thlck x 6' 
wide raised sldlNfalk at low side of deck, 27. deck 
cross slope and counter 27. s!deNalk cross slope.) 

At Intermediate Open Joints, the 
lower 3 11 portion of the open 
joint shall be plugged /Jj f/11/ng 
It with mortar In accordance 
with Section 400 of the 
Specifications. 

Pafnt Recessed 
Surfaces Black 

SECTION THRU RECESSED "V" GROOVE 
DETAIL "A" - SECTION TO FORM INSCRIBED LETTERS AND FIGURES 

AT INTERMEDIATE OPEN JOINT 

? 
"' .Jg ? " l "' .Jg 
e:i J'! 
lo '-

~ 

I ifl ;,_ "ll 
e, 
lo 

I ... 
°" I 

"" 

Add/Ilona/ Rall required 
for Bicycle Fae/Illy) 

!'-/" 

"--

1

(Jjt' " i---- Post "B" Blcycle 
11 Y Roi/Ing 
II I 
II 11 

Pedestrian Rall) 11 11 L----- Post "C" Pedestrian 
" / Ralllnq 

'------~ 11 I/Bars 5X ti l'-0" sp. 
2" Clear !Top! / lrnaxJ !Alternate with 

II ~ II Bars 5T! 

2" 
q:_ Thrle Beam -1---t-11tftt[-::::;:j~~ 
Guardrail Bolts - ../ r-Bars 5S !Field Bend as 

Requ/ redXTyp.) 
~-----1-~ 

i--aars 5T D l'-0 11 sp. frnaxJ 
_4_" _T~ap_e_r+--1-"- --' !Alternate with Bars 5X! 

~ 2" 

~ .D2 Ft/Fl 

l Raised 
Sidewalk 

\_Bridge 
Deck 

8" ± 

lBars 5S 

!'-0" 

' ~Standard Hook Top 
Steel In Deck !Rotate 
to maintain cover) 

Edge of Approach 
Slab !Coping! 

VIEW B-B 
APPROACH SLAB END VIEW 

OF TRAFFIC RAILING 

NOTES.- For Post "B", Post "C" and Rall Details, see Index No. 822. 

CROSS REFERENCE1 
For location of Sectlon A-AP View 8-8 and Detall 11A 11

p 

see Index No. 423, Sheet I of 2. 

r;;------------1 .NSTRUCT/ONS TO DESIGNER." I 
I 
I 
I 

For Bridge Decks up to a maximum thickness of 9 11
p the two I 

Bars 5S placed In the Bridge Deck may substitute for the 
/ong/tudlnal deck steellocated within the /Im/ts of Bars ST, I 
provided that the total area of long/tud/nal steel beneath the 
ralllng, as required /Jj calculatlon, Is not reduced. Show these I 
bars on the Structures Plans, Superstructure Sheets with the 

Ldecksteel. _ _________ _J 
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** ~ 11 Intermediate * Deck Expansion Joint 

11 

Open Joint * See Structures Plans Superstructure and 
I Coping Approach Slab Sheets for actual dimensions 

l:::================l !:::=================:::!::====I l==================================ii:=:::::! and joint orientation. Open Roi/Ing Joints 

-- ~---

I 
_I 

I 
L _____ _ 

I 
- - _ J 

I I I 
L _________ I L ___ _ 

- -
at Deck Expansion Joint locations shall 
match the dimension of the Deck Joint. 
Deck Joint at Begin Bridge or End 

l---'''---------------11----------------------....,.--+ 1-------------------------------------11----1 Bridge shown, Deck Joint at~ Pier or 
~Bridge Deck ---------· ,) ,... Intermediate Bent slmllar. See Sheets 

-1----------------------"lr-'------,._ _____ G_u_tt_e_r_L_l_n_e ____________________ __,, _________________ ~~~++' 6 and 7 for detolls at Skewed Oeck 

] 
Joints. 

PLAN OF RAILING ON BRIDGE DECK !WITHOUT SIDEWALJ< SHONN, WITH SIDEWALJ< SIMILARJ 
<APPROACH SLAB WITHOUT GUARDRAIL WITH OR WITHOUT SIDEWALJ< SIMILAR) 

<Reinforcing Steel Not Shown For Clarity) 

Approach Slob 

4% " ± spacing I~ nu~ber varies: I ff.. Intermediate Pier or Bent (Continuous Deck) 

5 sp. min. ---1--

3" ' ~. Spacing Bors 4SI, 4VI & 7PI or 7P2 

V ~ Interior Post (Construction Joint 

3y. " .. , permitted In Rol/HTypJ 

5 SP·" 5 SP·" 

4~" ± spaclng9 number 
varies, 5 sp. mln.

1 6 sp. " Ill/:, " ± (TypJ 

1--- ~ Expansion Joint at End Bent, Intermediate r Pier or Bent !Deck Is not Continuous! 

'3" Spacing Bors 4SI, 4VI & 7PI or 7P2 (As Shown! 

(Place Bors 4SI with Bors 4VI & 7PI 
or 7P2! 

4'h" ± 

I 

I 

(Place Bors 4SI with Bors 4VI & 7PI or 7P2! 

Deck Expansion Joint * ** ff.. ~ 11 Intermediate 
Open Joint 

I 

Bors 6RI (Lop with Bors 6T, ' I 

,, 2'-6" Min. Lop)(TypJ I 

,_____;11;1-1------1---\-----1 -'\.,·---!----++~ -1-----+-------11=:;::::::=t-~:;i::::;::::;:~~~;::;::;:::;::t==i==t=::::::::;;;l::::;:=;::::::::;t:;::;i::+:;htl:r - - - - - - -

' -ll-HH-!1--l\-==l=='rl=,~--+--11-----,t::t::t:1::t::tj':j:j::j::t:j::j:r-------1 ~:±:=±~ttE~~~~3:!!tr:~::::;:~::;;'.7:::!::::!:::;;tttS~~'r- - - - - I - -

I 

\_ 1 Curb (If Req'd.!>. I 

Bars 6T (Typ. ~~~i:H~tt§~t;~;ffuu=i~~===~::=i=~i=n~t§~j1 ~ - -l'I at End P~o~s~t! ___ .l.:1;::;1;:;:11;:;:11;:;:11;:;:1~' ;:l::;l:;:l;;::l=li+=~L-------11 I I I I I I I. I ~ - - - - - - -

H"tt-cM~++-~-J.:·~·;,.:G·~;. '\;:--1--.·"".
0

.1'4'H~·:-11"4· ~i. ·1 ·' . le]':':: .. J .: ·.ifl!;,;J.·t--t~'0 c-'"to .. "P":i4''r-·f--· +.-+""I ; ::1JJ;:\~ 
0

° ;. ·~· ·.!\ L~. ··" 0 '1 ·'rf' '· .. ,~ 
,o ,o 

LBors 5U (Typ. as " ,'o I Bors 4S3 Bors 7PI or 7P2 (NF! I A 1' 
1

1Bo;s 4S3 7 Brwo,~sh 4CRu3rb Onl,,,!J A I IL-- - - - - - -
shown! omit If Bors 4VUFFHTyp.J .. J ~ ' , ~ Front Face of Bockwoll and 
sfd(Mlalk Is 6'J 2)-IO'J 2'-IOJ' 6" Spacing Bars 5U (Typ.J 

1 
Bars 4p5 tJ l'-O" Max. Bars 4S2 Begin or End Bridge 

: ' 
'• . [:, .· 

Bridge Oeck 7 Bors 4S2 

2J-6J' min. 4 11 6 11 

71-61' max. 
(Typical End Post 

W /thou! Curb! 

behind rolllng 

1 

rwlth curb Only! 

I 

(Place Between Posts) 2 1-6 11 2 1-6 11 2'-6') 2 1-6 11 

I • ~ 
** ~ 11 Intermediate Open Joints In the Rall and 

Post shall be provided of Substructure supports 
where the Superstructure Deck ls continuous. 

NOTE.-

5J-0'J 

(Typical Interior 
Post Without Curb! 

sJ-o/J 

(Typ/col Interior Post With Curb! 

ELEVATION OF INSIDE FACE OF RAILING 
<BRIDGE DECK SHONN, 

5'-0" (Typ/col Opening! 

rwlth Curb shown, 
without Curb slmllor! 

End Post dimensions for a 
given span shall match. APPROACH SLAB WITHOUT GUARDRAIL OR ADJACENT TO ROADWAY BARRIER SIMILAR) 

TRAFFIC RAILING NOTES 
This ralllng has been structurally fNaluated to be equivalent or greater In strength to other 
rolllngs which IKNe been crash tested to NCHRP Report 350 TL-4 Criteria. 

CONCRETE AND REINFORCING STEEL ' See Structures Plans General Notes. 
AGGREGATE LIMITATION.• The aggregate used In the concrete mix shall be a #fi1 aggregate. 
MARKERS ' Elsvotlon markers shall be placed on top of the Traffic Roi/Ing at the 

end bents. On bridges longer than 100 ft. one marker shall be placed at each end of the 
bridge. On bridges 100 ff, or less one marker shall be placed at one end of the bridge 
only. Markers are to be furnished fJ; the Flor Ida Department of Transportation and 
Installed /Jy the Contractor. The cost of lnstol//ng the markers shall be Included In the 
Contract Unit Price for the Traffic Roi/Ing. 

GUARDRAIL ' For Guard roll connection detolls see Index No. 400. 
SUPERELEVATED BRIDGES ' At the option of the Contractor the Traffic Roi/Ing on 

superelfNated bridges may be constructed perpendlcular to the roadway surface. The 
cost of all modifications wlll be at the Contractor's expense. 

RETAINING WALL ' If the Traffic Roi/Ing Barrier Is to be provided on a 
retaining wall 9 the ralllng sections wlll be the same as on Sheets 3 
and 4. See Retaining Woll Plans for payment. 

NAME, DATE AND BRIDGE NUMBER ' The Nome and Bridge Number 
shall be placed on the Traffic Rall Ing so as to be seen on the 
driver's right side when approaching the bridge. The Dote shall be placed 
on the drlver 1s 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. Block plastic letters and figures 3" In height may 
be used, as approved by the Engineer, In l!eu of the letters and figures 
formed /Jy % " V-Grooves. V-Grooves shall be formed /Jy preformed 
letters and figures. 

2 1-6 11 min. 

71-511 max. 
rTyp/col End Post 

With Curb! 

NOTES.-
(NF! means Near Face, (FF! means For Face. 

CROSS REFERENCES.-
For Sections see Sheets 3 and 4. 
For Quantities and Quantity Breakdown 

see Sheet 5. 

I - - ;;s;;u~;; ~ -;E;;G;;;R - - - - - - - 1 
I I. Indicate use of Curb beneath rolllng on low side of deck I 
I without sidewalks and other locations where requ/ red to I 

contain bridge deck runoff. Define Curb location In I 
I Structures Plans Superstructure Sheets /Jy Stationing 
I /Im/ts or other appropriate methods. I 

2. Define lengths of End Posts In Structures Plans I 
I Superstructure Sheets. I 
L------------------
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* Deck Expansion 

Joint I~ Front Foce of Backwalf & Begin or End Bridge I Edge of Approach Slab !Coping) 

I 
I I 
I I I I 

- I L_------t- II I I --1-,- -- '' ' --,--
I I I 

I- -

,,-Begin or End 
Approach Slob 

~~~9!_!'>' : : Gutter Line) ~Approach Slab~ 4)1,"Taper 

1 

l~------ 1 --=================:=1~====================:~~== -----t 4)1,"Taper 

+--~~--~ll~-------------~·r------------------------------------~1-----------------~~Gu~rdralf!Thrle Beam attachment 
shown, W-Beam similar) 

* See Structures Plans, Superstructure and Approach Slab Sheets for 
actual dfmenslons and joint orlentatlon. Open ralflng Joints at Deck 
Expansion Joint locations shall match the dimension of the Deck Joint. 
For treatment of Barriers on skewed bridges see Sheets 6 and 7. 

PLAN OF RAILING WITH GUARDRAIL ON APPROACH SLAB WITHOUT 
SIDEWAU< <APPROACH SLAB WITH ADJACENT SIDEWAU< SIMILAR! 

<Reinforcing Steel Not Shown For Clarify) 

301-0 11 fMln.J to 40'-0 11 Approach Slab (Measured Along Gutter Line) 

** Begin placing Roi/Ing Bars 7Pf or 7P2 and 4V on Approach Slab ot the barrier end 
and proceed toward Begln or End Brldge to ensure placement of guardrall bolt holes 
ff required, adjustments to the bar spacing for Bars 7Pf or 7P2 and 4V shall be 
made Immediately adjacent to Begin or End Bridge. 

,I 

J Begin or End Approach Slab 

* Deck Expansion 
Joint 

6" Min. CJ 2'-0"Gap 

Bars 4Sf sp. tQ t'-4"; Bars 4V, 7Pf & 7P2 sp. o 81
' 

14'-4'/4 II 

4" Spacing Bars 4Sf, 4V & 7Pf ** 
I 

or 7P2 !As Shown! 

~ ~ Bars 4Sf !Placed with Bars 7Pf !Field Cut! I Field Cut Bars 6RI 8'-0" Lang !Centered ~ 
A I "' BI or 7P2 & 4VHTypJ ~ I aboutGuardral/BoftConnectlan! rBars 6Rf DI rGuardralf(Thrle Beam attachment 

t-~--illi --1~-~-M-,ff-G_l_R_N;..J_:_;_f_R=-~-=---~:~·-+-,,_"-;,.,---,-:,"--+-r ___ r ___ r -----T,-,--+----+~-+-------------:,--t-.. :-------_--+---"-+--+-->- - J ·-· ·- ,,.~,, 

~:~g:__~r:--r~'07",~'~:,l7"~.~o,..'~,,,::'7"~~,..,:~.;0,.l;~;:i:::~,::::;==:::::;::::;;::;::~.;:::µ,~V:;:::'~vJJ;;;~~';•j::;;j:;:;;l!,~,~";';f;;,~.==~'~i:::=l=;;;l::;~:;:~,.=t~b~==~;;:J~,:=~;;t;;;;:t;:;µi;:;,:J=l;;t:,:,~,;';•~' ~~~,~~' ~,~;.~~~~.~.~~,~~~~~:
7

J:/~;Frp
2 

fNFJ 

:Ft!"~! :~':]:{:: ,• ..• ; '; '. ' '.,' ti··•: { \> · •....... • ) 'L •:, \\ ;~;~,;~;~~:;; ~~;,~<:a~nds:N,~ec.'fese~isa,~ry'.0e[},~a~6t::::iO:t;·~~3·
0

~'~-·aO,~'~''dD ~~ ""'i;~E/.:,:'/:'~.:;'.:~;;~,;;-
End Brldge_) 3 1-0 11 fnterfor Section and Posts with 

Taper (TypJ or without curbs see "Efetatlon 
*** 2'-6" min. 

7 1-6" max. 

Typlcaf End Post 

Taper 

5'-0" Typ/ca/Openlng 
Taper of Inside Face of Ralf Ing" 

Approach Slab End Section - 22'-6" min., zr 1-61
' max. Sheet I. 

ELEVATION OF INSIDE FACE OF RAILING WITH GUARDRAIL ON APPROACH SLABS 40'-0" OR LESS ALONG GUTTER <WITHOUT CURB SHONN, WITH CURB SIMILAR! 
Approach Slabs greater than 40'-0 11 (Measured Along Gutter LlneJ 

I *** 101-0 11 min., 15'-0" max. 
rr ~ Interior Post 

Varies, Approach Slab End Section - 221-611 min., 271-61' max. 
I (See Elevation VlfMI above for Reinforcement) 

* Deck Expansion *** 5'-011 Typlca!Openlng *** 51_011 3'-011 3'-011 

Joint 7'-6" max. 
' Typ/caf End Post 

Typ/caf Interior Post 

I 

BJ I AJ - ~------+---__,I-----+ 

I I 

-11----~-----.-----1---i-~---+ 

Taper 

'.: .::::·1:·: {,~~,;· ~:: .:~.:;)·~·,~ c: ;' ~: :.:;' 
\Approach Slab !Ffexlbfe Pavement Approach Slab 

Shown, Rigid Pavement Approach Slab Simi/or! 

Taper 

DJ 
I 

SECTION THRU RECESSED 
"V" GROOVE TO FORM INSCRIBED 

LETTERS AND FIGURES 

e--- Begin or End 
Approach Slab 

NOTES.' 
fNFJ means Near Facep 
fFFJ 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 SHONN, WITH CURB SIMILAR! 
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11-6!/z II 
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11-511 l!/z II 
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~ " !Ralf) * 
"ll ""' 4!/z,, 11-dhll ...J 
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~ " !Post! --
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;.., I 

when Omit Ba rs 4R3 
curb Is not pres ent. 

2' 
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"ll ""' ...J 

'- '-

~ " --
"' & 

I' 6~ II - 2 

Gutter Line'-
l'-5" !'h" 

!Ralf) 

!Rall 

;.., 

Co B Id Deck 
cement 

ping', r: r ge 
Relnfor 

Bars 4Vf IT' yp 
~I 

' 
I 

7 

I f-- f--

I I I 
I I I 

_J f-
I _ _I 

Edge of 

I 

\Approach Slab 

' 

f-
I 
- - - I-

b 
t 

( Approach Sia 
relnforcemen 

' -
I at s 4Vf !Typ.J 

f- - - " I . ' 8 '-

" 
'-. " 2" ,. Gutter Line 

' 

~ 

I -

~~ ~ 

"' - " 1'.. 
" ~ i'i I 

'- ~ . -
~ ]! "' t\J 
~ :;]- I 

"' <( "' 
. 

-* I " - '-
t\J '" 

2 11 Cover \ 
:i::= 
~ Bars 7Pf --~ 

~ 
'-' 

' 

,. 
8 

"" Bars 6Rf (Infer/ or Post) 
Post! Bars 67 !End 

' ~Ji--~ 11 V-Groove 

~~ ~ 

"' 8 
1'.. Cover 

"" - " " ~ ~ i'i I 
'- ~ Bars . - 4SI-~ ]! -t\J ~ ~ :;]-

"' "' <( 

I ;.., / 
I " "' "' 

'- Bars 6Rf l'-o'h" '" re 
ft 

Futu 
Aspha 
overt 

~ 1- ~ . " 2" Cover - r-1---Post 
~ °' 

Future 
Asphalt 
overlay 

~ 1-
1'.. 

Bars 4P5-
" 

,/Curb 
(Const. 

Requlr 
Jt. 
ed 

8 11 m 
(see 

'- '"' ay1 . '"' 
~ ISll., 1-e •Bars4R3 
"! r---- (.Q a 

- " -- - - - -- - - - - -
- "' -- - - --------

/' 7 ~ 
--- ----

f; 
' - - - IL -

- )) 

~ Bars 4S3 Onte rlor PostJ 
Post! 
utred 

Bars 4S2 !End 
r-----Const. Jt. Req 

.....__, Ba rs 4VI I -Embedment 
!see Note 2! 

-c..i ---f~---- / I / ...,._ 

Bars 5U__/ Bars 5R2~ Coping or Edg~ In. Bridge Deck 
Section C-C Approach Slab 

'- ;.., 

"'l I 
' .- .------ 2 11 Cover 

:~. '"' ~ --" - - - ------- --------
" -<> - - - --------------- Bars 5R 7 ~ ' '- o/==' f -- -=J o========== " -o,, - -

8" min. Bridge Deck Bars 4R3__/ Coping or Edge 
(see Section C-C of roach Slab App 

A for pp roach Slab! for Approach Slab! 

SECTION A-A <WITH CURB SHONN, 
WITHOUT CURB SIMILAR) 

SECTION B-B <WITH CURB SHONN, 
WITHOUT CURB SIMILAR) 

7YPICAL SECTIONS THRU RAILING <BRIOOE DECK SHONN, 
APPROACH SLAB SIMILARJ 

2' t'-6'h" 2' I' 6~,, - 2 

~ " 
"ll ""' 

Gutter Line 
...J 

'- '-

~ " --
l'h II I.._ 

c----------+--+--- " 

8 

oach ** Shift Bars 7Pf In Appr 
Slab 3 1-0" Tapers to 
clearance. 

maintain 

~ 
"ll 
'-

~ 

" 
""' ...J t'-5" 
'-
" Gutter Line'---

Bars 5U 

Bars 7Pf 

I 

' 

I I I 
- I I I 

I I I ' 
I 

!Typ.) 

11 r( I I I 

I I I 
I I I 
I I I 
I I I 
I I I 

-
Bars 

r 

7Pf !TypJ 

Bridge 

I 

Deck Expansion Joint I 1 I 
Deck) ' 

' ' ' 

Approach Slab 

l'h,, 

PARTIAL PLAN VIEW OF BRIOOE DECK AND APPROACH SLAB 
<END POST SHONN, INTERIOR POST SIMILAR) 

<Bars R, s and T not sh<J.Nn for c/arltyJ 

NOTES: 
I! Shift deck and approach slab transverse reinforcement mlnlmofty to allow 

placement of Bars 7P & 4V. 
2J For decks to 8'/z" place Bars 7PI & 4V with the bottom mat of reinforcement 

as shown In Section A-A. For decks and slabs thicker than 8'h" place Bars 7PI 
and 4V with 6 11 embedment. At skewed joints, place Bars 7P3 and 4V with 5" 
embedment. 

"' & Bars 4Sf 'O,, "' & (Bars 4Sf 

Future 
Asphalt 
overlay 

Asphalt 
overlay 

~ 
:E 1::: 1'.. - " I ~ i'i '-. -~ 'O 

"' ~~ I 
lo '-:( "' I " - '-

t\J '" 
~ 1-

'-

==C-.i = = ----;) -

;.., 

~ 

"' 2 11 Cover .. 
~ **Bars 

t\J 7Pf 

Q. ~ 37',, 

"' "' t\J 4h" " Taper 
~ OJ 

Bars 5R2 

SECTION C-C 

Bar 6RI- 8 1-0" long 
I each face !placed 
to anchor bolts! 

TI----tl-=1+- Bars 6RUF/eld Bend 
as Required In Taper! 

Const. Jt. Required .... ~-~ 
'-------- 6 11 Embedment 

=7~~'---J-_!_ !see Note 2! 

Edge of 
Approach 
Slab !Coping! 

Bars 4Vf 

tu re Fu 
As 
ov 

phaft 
er fay 

Asphalt 
overlay ____,-----

-

;.., I 

\ ~ ~ 
:E 1::: 1'.. "' 2" Cover - " I " ~ i'i '- ~ 

0 

. - **Bars 7Pf --" 
~ 'O 

"' t\J "' ~ ~"' I 

"' <( "' I " -
"' 

'- . 
'" Q. ~ 

~ "' "' 1- t\J . 4h" " '- ~ Taper 
~ 
1\i -

,., .. _ };;:;:;;;;;::';:;.;·Y'········. -

=~ - - _a - - - - ~ - - - _o_ -------

=C-.i = = - - - - - - - - - - - -
CI" - ----;) - -:y- - CI" - ----;) 

Bars 5R2Y 

END VIEW D-D 

===== 7YPICAL SECTIONS THRU RAILING END SECTIONS ON APPROACH SLAB WITH GUARDRAIL 

-;:::::::: 

~ 
l 

/ 
-, 
-~=' 

- -
:y- -

r-----
v--

v 

=" 

7] 

'-

" ,. 
8 

"" 
P>-Bars 6RI !Typ.) 

1----Bars 6 Rf !Field 
Bend as Required 

r! In Tape 
23j," 

,r-Co nst. Jt. Requl red 

11 Embedment 
/ 

~6 

Is ee Note 2J 

,,_,-Edge of 
h Approac 

Slab 
!Coping! 

Bars 4Vf 

CROSS REFERENCES: 
For Locations of Sections see Sheets I and 2. 
For Quantities and Rebar Dela/ls see Sheet 5. 

<APPROACH SLAB <FLEXIBLE PAVEMENT APPROACHESJ SHONN, APPROACH SLAB (RIGID PAVEMENT,......A~P~PRO~AC~H.,.E~S~J~S~IM~ILA~R~J ---------------------.,....-.,.......,."""T----1 
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'- :;j. . --"'. ~ "' "' ~ iil- I 
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l'-o'h 11 
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nt. 

* Omit Bars 4R3 w 
curb Is not prese 

rt~-'lle-1- Bars 6RI flnterlor PostJ 
Bars 6T !End Post! 

Const. Jt. Permitted 
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" 
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I 
I 
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. 
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I 
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1
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Deck Expansion Joint I I Approach Slab 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
<Bars R, S and T not shown far c/arTlyJ 

SECTION A-A <WITH CURB SHOWN, SECTION B-B 
WITHOUT CURB SIMILARJ 

2' 
~ " 
'll 

-"'. 
...J ._ ._ 

~ ~ -
"' & 

~~ ;._ - " ~ i'; I 
'-. --"'. ~ "' ~ iil- I 

"' "" "' I " "' 
._ 
.2 
ii:' 1-

'-

:·,·····'. 

7YPICAL SECTIONS THRU RAILING ON BRIDGE DECK WITH SIDEWALK <SHOWNJ 
<RAILING ON APPROACH SLAB SIMILARJ 

J'-5" Sldewalk 

Gutter Line ** Shift Bars 7P In Approach 
Slab 3'-0" Tapers to maintain 
clearance. 

Gutter Line~ 
;.., . 
~ ill 2" Cover .. 
:;j. 

"' 
J-%:,, 9.. ~ 

"' <o 

"' 4'h" " . Taper 
~ '5j 

l:::ltl===l===aar 6RI- B'-0 11 tong 
I each face (placed 
to anchor bolts! 

r-11~~-Bars 6RI !Typ.J 

-% 11 V-Groove 

1-i--~=-1-Bars 6RI !Fleld Bend 
as Required In Taper! 

Const. Jt. Requl red 

Future 
Asphalt 
overlay 

;._ 
I 
'-

1-
'-

;.., . 
~ ill .. 
:;j. 

"' 
9.. ~ 
"' <o 

"' " 

2 11 Cover 

. 4~1r 

~ Taper 

RAILING ADJACENT TO SIDEWALK NOTES: 
/J End Post detalled above, Interior Post and Approach Slab End Section slmlfar. 
2J For decks to lfh" place Bars 7PI and 7P2 and 4V with the bottom mat of 

reinforcement as shown In Section A-A. For decks and slabs thicker than 8~ 11 

place Bars 7PI and 7P2 and 4V with 6" embedment. 

l'-5 11 Sidewalk 

3! Alternate Bars 7PI and 7P2 at each post. At End Posts 3 each lmlnJ required, 
at Intermediate Post 6 each required. 

4! Rwerse direction of every other Bar 4VI to match direction of Bars 7Plor 7P2. 
SJ Shift deck and approach slab transverse reinforcement mlnlrnally to allow 

placement of Bars 7P & 4V. 

Bars 4SI I 

Bars 6RI !Fleld 
Bend as Required 
In Taper! 

~" Const. Jt. Required 

=~ =- -==- -==- -==- -==- ..:::E- -==- -==- -==-
Bars 4VI 

Asphalt 
overlay 

-~ =-___ ....lJ _____ -r:--=-=~=-=-::;:::--=-=-=-=-:::::i.£_-=~~~~==:;=:==:::::::i-+---+-'-r;~;:e:am~t 
='C.J = = = ::;)= 

** Bars 7PI 
!see Note 3! 

Bars 5R2 

SECTION C-C 

7J -..:-

**Bars 7P2 
!see Note 3! 

-"' - - - - - --C\I - - -:) - -;)- - :y 

**Bars 7PI 
!see Note 3! 

Bars 5R2 

END VIEW D-D 
7YPICAL SECTIONS THRU RAILING END SECTION ON APPROACH SLAB WITH SIDEWALK AND GUARDRAIL 

**Bars 7P2 
!see Note 3! 

CROSS REFERENCES: 
For Locations of Sections see Sheets I and 2. 
For Quantities and Rebar Detalfs see Sheet 5. 

(APPROACH SLAB (FLEXIBLE PAVEMENT APPROACHES} SHOWN, APPROACH SLAB <RIGID PAVEMEN ... T~A~P_P_RO_AC.,....H~Es_J_S~IM~l~LA~R-J ____________________ .....,........,.....,.....-r----1 
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BILL OF REINFORCING STEEL 

MARK SIZE LENGTH LB/BAR 

Pl 7 7'-4" 15.00 

P2 7 71-311 

PJ 7 7 1-2" 

14.82 

14.65 

Bars 6RI, 5R2 & 4RJ * 
Length As Requ/ red 

-P4 7 7 1-3 11 14.82 

*PS 4 21-1111 1.94 

RI 6 AS REQ'D 1.5 (lb/ft) Bars 6RI, 5R2 & 4R3 
R2 5 AS REQ'D l.D4 (lb/ft) 

* RJ 4 AS REQ'D 0.67 (lb/ft) 

** S/ 4 5'-0" J.34 

Varies Varies 
** S2 4 6 1-3 11 min. 4J8 min. 2 1

-/
11 

/6 1-3" max. 10.86 max. 

**SJ 4 ll'-311 7.52 

T 6 1/ 1-4 11 11.02 

u 5 4'-8" 4.87 

VI 4 3'-2" 2J2 

-V2 4 J'-6" 2.34 

* Bars 4P5 and 4RJ are to be used with 
a curb only. 

** Bend Bars 4SI, 4S2 & 4SJ around a 
#J Stirrup Pin. 

- Bars 7P4 & 4V2 are to be used on CIP 
Concrete Retaining Walls. 

Bar 7PI 

REINFORCING STEEL NOTES: 
I. All bar dimensions In the bending diagrams are out to out. 
2. The reinforcement for the ralllng on a GIP Concrete Retaining Wall 

shall be the same as detalled above for a B" deck with (/JA = 90°, 
where app/lcable. If bottom horizontal legs of Bars 7PI, 7PJ and 4VI 
prohibit placement, Bors 7P4 and 4V2 may be substituted for Bars 7PI, 
7PJ and 4VI as shown. 

3. All reinforcing steel at the open joints shall have a 2 11 minimum cover 
unless otherwise noted. 

4. At Construct!on Joints Bars 6RI, 5R2 and 4R3 rncy be continuous or 
sp//ced. Where bars are spliced provide a 2'-6' min. lap length for 
Bar 6RI, a 2'-0" min. lap length for Bars 5R2 and a l'-3" min. lop 
length for Bars 4RJ. 

5. The skew angle for Bars 7PJ may vary from joint to joint and side 
to s!dep see Structures Plans, Superstructure Sheets for deta!ls. 

7" 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

n 
Dl 

Stirrup Bar 4SI 

7" 

Stirrup Bar 4S2 

2'-0 11 

-

~ 180° - $A 

Bar 7P2 

ROA/JffAY OR HIGH l1JN 
SIDEWAUC SIDE SIDE 

CROSS-SIDPE ¢A ¢A 

07. to 27. 90° 900 

27. to 67. 9J0 870 

67. to 107. 960 84° 

¢A shall be 90° If Contractor elects 
to place Ralllng Perpendicular to 
the Deck. 

4 1-8 11 

Stirrup Bar 4S3 

y 
i·~ I/ 
~ / '-
~ 0:, 

/ 
¢ 

l ~1 

Paro/le/ to(lnt 

Skew Angle (measured In 
the ho r lzontal plane, see 
Structures Plans, 
Superstructure Sheets) 

Lfne Perpendfculor or 
Rodia/ to Gutter 

Top of GIP 
Concrete 
Retaining 

7" 
c---

Bar 7P3 <Requires 
3 Dimensional BendJ 

';-

"' 

I 

8" B'h" 

Bar 4P5 * 

8" -

Bar 4VI 

5 1-411 

Stirrup Bar 6T 

2'-3 11 

!!3,4" ¢ Pin-, 

Stirrup Bar 5U 

Top of CIP Concrete 
Retaining Wall -~__, 

I 

J 

Bar 4V2 *** 

~! 

ESTIMATED TRAFFIC RAILING OOANTITIES Wall 
I Q 

<o 
I 

"' 

Bar 7P4 *** 

I 

"" <: 
~ 

...J -5i 
i 
~ 

CONCRETE REBAR 
ITEM OOANTITY OOANTITY 

Typ!co//0 1-0" Section w/Curb 

Typ!co//0 1-0" Section w/o Curb 

Approach Slab with Guardrall End Section 
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Bridge Deck 
Transverse 
Reinforcement 

Coping 

2'-6" min., 7 1-6 11 max. 

End Post 
Bars 4VI !TypJ 

2 1-6 11 min., 7'-6" max. 

End Post 

/ 

Gutter Line 

lrn-itit-it-*if4t.+J.-il~/ Bars 1P1 
/ 

/ / 
/ 

/ 

Bridge Deck 
Deck Expansion 
Joint Approach Slab 

Approach Slab 
reinforcement 

NOTES1 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB 
- SKEW ANGLE GREATER THAN 15 DEGREES 

/J Ralllng expansion joint shall match the deck expansion joint which shall be turned perpendicular or rad/al to the gutter fine. 
See Structures Plans, Superstructure and Approach Slab Sheets for detalls. 

2! Bars 4SI !not shown! shall be placed perpendicular or rad/al to the gutter. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED ISHOWN!1 
3! End Post & Approach Slab End Section - Place Bars 7PI & 4VI In obtuse corners of Intersection of deck joint and gutter fine. 

Place Bars 7P3 & 4VI In acute corners of Intersection of deck joint and gutter llne as required. 
Interior Post - use Bars 7PI and 4VI placed with bottom mat of reinforcement. Shift deck or slab reinforcement mlnlmally to 
allow proper placement of Bars 7P and 4V and to facllltate placement of concrete. 

APPROACH SLAB WITH GUARDRAIL ATTACHED !NOT SHOWN!1 
4J Place Bars 7PI & 4VI In obtuse corners of Intersection of deck joint and gutter llne and Bars 7P3 & 4VI In acute corners 

of Intersection of deck joint and gutter llne as required. Shlft deck or slab reinforcement mlnlmal/y to allow proper placement of 
Bars 7P & 4V and to facllltate placement of concrete. 

SJ Begin placing Rall/ng Bars 7P & 4V on Approach Slab at the ralflng end and proceed toward Begin or End Bridge to ensure 
placement of guardrall bolt hales. ff required, adjustments to the bor spacing for Bars 7P & 4V shall be made lmmedlatefy adjacent 
to Begin or End Bridge. 

I 
I 

Gutter Line 

Bridge Deck---i-• 

Bridge Deck 
Transverse 

2'-6" min., 7'-6" max. 

End Post 

Reinforcement --r~-'-~-'---.:'__-'----~'---~· 

Deck Expansion 

Joint 

2'-6" min., 7'-6" max. 

End Post 

Approach Slab 

I 

f,1/,t/irt-/fffff-1/-.!f.l/..~-=--da rs 7Pf ITypJ 

,~---1---,..~---,---'----l---Approach Slab 
reinforcement 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB 
- SKEW ANGLE 15 DEGREES OR LESS 

1 
~ 

"' 

I I I 

I I I 
I I I 

2'-6" min., 7 1-6 11 max. 

End Post 

Bridge Deck Transverse 
Relnf~rcement) 

1~"1 I 

I I I I I 
I I I I I 

I 

I 
I 

I I 1 I I I I I I 
IBar~ 7PI fli1~;tt-t,-ft-h'.f)L-.lJ 
I I I I I I I I I 

I 

I 

2 1-6 11 min., 7'-6" max. 

End Post 

'I I I I 

I I I I 
I I I 
I I~ I 

l----Jµl--jfi---1tj--tj-+-: Bars 7P2 

I I I ~ 

I 

I 
1 _.,..,.,1--Approach Slab 

reinforcement 
I 

Ba rs 4VI !TypJ -1{ 11 
I 1 c.,-i

1 
tt-ttri ttt+H-1111 I I I 

I!--Bars 4VI !Typ.! 
11-H--+l!-++-+11-CJ, I I 

I I L -I ...! - I__.! ...,_1 __ I - ~--- __ 1 __ lJ I I 

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 I 
I I I I I 

Bars 7Pf _.,1ft---t-IJ-'-..-tf~71t--'1 I I ,,, I 
, , ' 11 

Bridge Deck J Deck Expansion Joint I I 

. I , 
I I 
I I 

I 
I l--1-l--1+-~l --tt---1r-·Bars 7PI 

I I 

I ' I~ I 
I . 

\_ Approach Slab 

I 

I 
I 
I 
I 
I 
. 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
- 0 DEGREE SKEW ANGLE 

NOTES1 
/J Alternate Bars 7Pf with Bars 7P2 and reverse direction of ,,;ery other Bar 4Vf as detalfed above to faclfltate 

placement of concrete. 
21 Shift deck transverse reinforcement mlnlmally to allow placement of Bars 7P & 4V. 

NOTES1 
/J Ralllng expansion jolnt shall match the deck expanslon joint which shall be turned perpendlcular or radlal to the gutter llne. 

See Structures Plans, Superstructure and Approach Slab Sheets for detalls. 
2J Bars 4Sf !not shown! shall be placed perpendicular or rad/al to the gutter. 
3J Bars 7P & 4V In the Approach Slab may be rotated to match Approach Slab reinforcement or placed perpendicular 

or rad/al to the gutter fine. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED ISHOWNJ1 
4J Rotate vertlcal Bars 7P & 4V to match bridge deck reinforcement. Shift deck & slab transverse reinforcement to 

allow proper placement of Bars 7P & 4V and to facllltate placement of concrete. 
APPROACH SLAB WITH GUARDRAIL ATTACHED !NOT SHOWNJ1 
SJ Begin placing Ralflng Bars 7P & 4V on Approach Slab at the ralllng end and proceed toward Begin or End Bridge to ensure 

placement of guardralf bolt hales. ff required, adjustments to the bor spacing for Bars 7P & 4V shall be made lmmedlate/y 
adjacent to Begin or End Bridge. 

6! Bars 7P at end of the ralflng shall be field cut and shifted to maintain clearance, see Ralflng End Taper Dela/I Sheet 2 for 
slmlfar detalfs. 

GENERAL NOTES1 
/J Deck Expansion Joint at begin or end bridge shown. Deck Expansion Joints at ff.. Pier or Intermediate Bents are slmllar. 
21 Partial Plan Views shown are Intended as guides only. See Structures Plans, Superstructure and Approach Slab Sheets 

for skew angles, joint orientation, dimensions and detalls. 
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Gutter Line 

2 1-6" min, 7 1-6 11 max 2 1-611 min, 7'-6" max 
End Post I End Post I l Bridge Deck ~ 

Transverse Deck Expansion 
Reinforcement Joint 

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 jp/ ( I I I I I I I I I I I I ' / " 
I I I I I I I I I I Ba:s;t// / r , / , 

I I I 
/ 

I I I I I I I 
. I 

Approach Slab 
reinforcement 

Bridge Deck 

I I I 
I I I 

2 1-6 11 min., 7'-6" max. 
End Post 

I I 
I r 

2'-6" min., 7 1-6 11 max. 
End Post 

I 
r 

I 
I I 

I 

/U---H-eT--H-~--f!f~-tt--cf-Bars7P2 

I 
',~· ~/ I \ / Bars jVI I i I I I I I I I / Bars 4VI , / I/ v Bars 4VI ITypJ 

-

I I ~ -
I I I I I I I 

/_ - !L I . 'I ' I - - . ~ - -
J; I //, 

, ,, / / 
I I I I I I / / 

#// / / / 
/ 

I I I I I I I / , / c 

I I I I I I I / / / 
/ 

/ Bars 7PI 
I 

~/ 
I/ / I 

I I I I / / 

I I Ir I / I , Bars 7PI 
I / / I / . I I I I I / ' / 

Brld e Deck 
/ ( ~Place I- Bar 4VI In each corner as 

Approach Slab shown (maintain clearance to barJ 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
- SKEW ANGLE GREATER THAN 15 DEGREES 

/ 

Approach Slab 

/ 
/ Begin or End 

Approach Slab 

Edge of Approach Slab to follow edge of ralllng 
ITyp. with or without Guardrail attached! 

[ Guardrail Bolts 

PARTIAL PLAN VIEW AT BEGIN OR END APPROACH SLAB WITH 
SIDEWALK AND RAILING WITH GUARDRAIL ATTACHED 

I I 

~ ..... 1-!:;l~=.i'/=.~ft....:+'/l.:.'=1-/t.:.J,:.'J t+#:...:~~://.=i!t/:....:-=fi(;:;,:....'.,..;;:J:.:..'.:A:::pp~roach Slab 

Gutter Line 

Bar 7Pl--IH-~-H-~-H---lf~'-l I 

I 

I 
I 

I I 
lt--H--H---"-c/1--~H--- Bars 7PI / 

I 
/, 

I Bridge Deck 
Transverse 
Reinforcement --~-~~.!---1---:1-:~-: .~--;----;----r----c-f __ _l_/_1---Approach Slab 

NOTES: 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK 
- SKEW ANGLE 15 DEGREES OR LESS 

reinforcement 

Ii 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 perpendlcular or radio/ to this llne. See Structures Plans, Superstructure and Approach Slab Sheets 
for details. 

NOTES: 

2J Bars 4SI !not shown! sholl be placed perpendicular or radial to the gutter. 
31 Edge of Approach Slab odjacent to the roadway sholl follow end of ralllng, Bars 7P at end of the railing sholl 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 ISHOWNJ: 
41 Alternate Bars 7PI with Bars 7P2 and reverse direction of every other Bar 4VI to facllltate placement of concrete. 
51 Bars 7P & 4V sholl be rotated to match bridge deck reinforcement. Shift deck transverse reinforcement mlnlmally to 

allow placement of Bars 7P & 4V. 
61 Roi/Ing End Post and reinforcement detailed above. Roi/Ing Interior Post reinforcement similar. 
APPROACH SLAB WITH GUARDRAIL ATTACHED !NOT SHOWN!: 
71 Begin placing Raf/Ing Bars 7P & 4V on Approach Slab ot the ralllng end ond proceed toward Begin or End Bridge to ensure 

placement of guardrail bolt holes. If required, adjustments to the bor spacing for Bars 7P & 4V sholl be made Immediately 
adjacent to Begin or End Bridge. 

Ii Roi/Ing ends ot 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 "ne. See Structures Plans? Superstructure and Approach Slab Sheets 
for details. 

2J Bars 451 (not shown) shall be placed perpendicular or radial to the gutter. 
BRIDGE DECK AND APPROACH SLAB WITHOUT GUARDRAIL ATTACHED !NOT SHOWN!: 
3J Deck transverse reinforcement may be shifted mlnlmally as required to allow proper placement of Bars 7P & 4V and to fac!lltate 

placement of concrete. Bars 7PI & 4VI or 7P2 & 4VI sholl be used on opposing sides of the joint depending on the direction of the 
skew, see Deta!I above. Approach Slab reinforcement may be shifted If conf,,cts occur. 

4J Interior Post - alternate Bars 7PI with Bars 7P2 and reverse direction of every other Bar 4VI to facllltate placement of concrete. 
51 End Post - alternate Bars 7PI with Bars 7P2 and rwerse direction of Bars 4VI las detailed! where possible. 
APPROACH SLAB WITH GUARDRAIL ATTACHED ISHOWNJ: 
6J Use Bars 7P2 and reverse direction of Bars 4Vlwhere skew restricts use of Bars 7PI& 4PI. 

SKEW ANGLE GREATER THAN 15 DEGREES SHOWN, 15 DEGREES OR LESS SIMILAR 
71 Begin placing Roi/Ing Bars 7P & 4V on Approach Slab at the ralllng 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 & 4V shall be made Immediately 
adjacent to Begin or End Bridge. 

@ -
-
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% " Intermediate 

II 

Open Joint ** 
Coping (TypJ '. 

' 

!6> 11 V-Groove In both faces and 
tap of Traffic Rafffng (Equally 
spaced between open joints! 

Gutter Line ,I ....!.] 
' 

PLAN 

' ' 
I I 
I I 
I I 

I I 
I I 

(Reinforcing Steel not shown for clarltyJ 

Edge of Approach Slab (Coping!'. 

- - - - - -

Approach Slab~ 

-

Far Rafffng Ena Transit/an see 
View C-C and Detall "A 11 (Typlcal 
except as noted below) 

( 
: _J~ 

Guardra/f(when called for In Roadway Plans!___/ Begin or Ena Approach Sfab--i....!J 

* 90 1-0 11 Maximum Spacing % " Open Joint 
~I ~~~~~~~~~~~\-~~~~~~~~~~~~~~~~~-*~3-0-'--0-"_M_a_x_fmu~m~~~~~~~--+1-S-pa~cf-ng~~-2-"~V--G-r_o_w_e_ 

* See Structures Plans, Superstructure and Approach Slab Sheets for 
actual dimensions and joint orientation. Open Ra!/ Ing Joints at Deck 
Expansion Joint locations shall match the dfmenslons of the Deck Joint. 
For treatment of Ra!llngs on skfMled bridges see Index No. 490. Deck 

tE. .:.} 
Joint at Begin or Ena Bridge Shown. Deck Joint at '>. Pier or Intermediate 
Bent Sim/far. 

-%- 11 Intermediate 

Open Joint ** 

' 

!!.? 11 V-Groove In both faces and 
top of T raffle Rafflng (Equally 
spaced between open }olntsJ 

' 

Deck Joint* ** % 11 
Intermediate Open Joints shall be provided at.• Guardra!I (when called for 

6" Min. 
/See Deloff "B" far Mortar Plug II 

1--~~~~~~~~+-~+-~~~~~~~~~~~~~~~~~-i'•~+--~~~~~~~ 

(/J - Substructure supports where superstructure slab Is continuous. ( In Roadway Plans) 
(2! - Midspan where span length exceeds 90 ft. 

substructure supports where span length exceeds /BO ft. Approach Slab 
(3) - Intermediate tacatlons (equally spaced! between midspan ana Begin or End 

1 z - - - - - - tJ - - - - - - - - - - - - ;.,+-=--:==--:==11C:::r=-·~;-;-AME =OR DA IT = I= = 
> 

- - I== I= = 

Note.• 
Lap Bars BT/ ana 8T2 
with Bars 85/(4 1-0 11 

min. Lap Spflce!. 

- --
' "' /I I 

;., Bars BS/ 
~ 
\\' 

Bars 8T2 ' 
I I 

' 

,- Field Bend Bars 
as required 

r-Bars BT/ 

~ 

6'-811 

'>. Thrle Beam ' 
Guo rd raff Bolts---.! 

' 

? 

I/ 

. 
~ 

"' f-

"" ? "' I 

" ~ "' ~ dl 

Transftfon Bars 5P, -- ·: ~v. -.-,'f>_-: Y,' r>_. - ~ -v . . -,r>'V ~\J,' .--?"'_-: v:' -.f-J -." '-Bars 5V (see 
Ffeld Cut& Lap . -' :ov -~-: _ ·-· .;-:O".. '-• -0 -:ov '-· - ~, v, _,_. _\· - - v 
Splfcefsee ·_:v .. -:-,)>:-·_: .,-.,-p-_._ f 0 ,·.,'f>_._-.v.,-. -·_;:;;., .-,'P_-·::v.'.-.--,~-\:v,' 

Detaff "A"! ,t_/ I Bars 5S2-' 
Approach Slab (Ffexlbfe Pavement 
Approach Slab Shown, Rigid 
Pavement Approach Slab Sim/far! VIEW C-C 

Bundle 2 sets 
of Bars 5V -

ELEVATION - RAILING END TRANSITION 
<Guardrail and back leg of Stirrups not shown for clarity) 

Detall "A 1'J 

•' ~----BRIDGE NUMBER "'· ' ..., 

' 

• 

Approach Slab (Ffexlbfe Pavement Approach Slab / 
Shown, Rigid Pavement Approach Slab StmlfarJ"_/ 

NOTE: 

ELEVATION OF INSIDE FACE OF RAILING 
<Reinforcing Steel not shown for clarity) 

Begin placing Ratf/ng Bars 5P ana 5V an Approach Slab at the ratf/ng ena ana proceed 
toward Begin or End Bridge to ensure placement of guard roll bolt holes. If required, 
adjustments to the bar spacing for Bars 5P ana 5V shall be made lmmedlatety adjacent 
ta Begin or Ena Bridge. Shift ana rotate Bars 5P ana 5V (see Deloff "A"!as required 
to maintain cover In Ra!llng End Transition. 

NOTE: 
Omit Raff/ng Ena Transit/an ana Guard roll If Concrete Ratf/ng Waif Is used beyond 
the Approach Slab. See Structures Plans, Plan and Elwatlon Sheet and Roadway 
Plans. ff Raf/Ing Ena Transition Is omitted, extena Typical Section to end of the 
Approach Slab ana space Bars 5P ana 5V at 8" rTyp.!. 

TRAFFIC RAILING NOTES 
This ra!llng has been structurally evaluated to be equivalent or greater In 
strength ta other safety shape ratflngs which have been crash tested to 
NCHRP Report 350 TL -5 Criteria. 

CONCRETE AND REINFORCING STEEL : See Structures Plans, General Notes. 
MARKERS : Efovatton Markers shall be placed on top of the Traffic Raff/ng 

Rafffng at the ena bents. On bridges tonger than 100 ft. one marker shall be 
placed at each ena of the bridge. On bridges 100 ft. or fess one marker shall 
be placed at one ena of the bridge only. Markers are ta be furnished /Jj the 
Florida Department of Transportation ana Installed /Jj the Contractor. The cost 
of Install Ing the markers shall be Included In the Contract Unit Price far the 
Traffic Roi/Ing. 

GUARDRAIL : Far Guard roll connect/an detalfs, see /naex Na. 400. 
SUPERElEVATED BRIDGES : At the option of the Contractor the Traffic 

Ralllng on superelevated bridges may be constructed perpendicular 
to the roadwey surface. The cost of all modifications w!ll be at the 
Contractor's expense. 

RAILINGS ON RETAINING WALLS : ff the Traffic Roi/Ing Is to be 
provided an a retaining waif, the ralflng section wlff be the same as shown on 
fnaex Na. 425, Sheet 2 of 2. Alf other detaffs such as the guard raff transition 
attachmentp the maximum spacing of the % 11 open joints and ~ 11 V-groove 
shall apply. 

NAME, DATE, AND BRIDGE NUMBER : The Name ana Bridge Number shall be 
placed on the Traffic Rall Ing so as to be seen on the driver's rfght side 
when approaching the bridge. The Date shall be placed an the driver's left 
side when approaching the bridge. The Date shall be the year the bridge Is 
constructed. For a major widening the date shall be the year of the widening. 
Black plastic letters and figures 3 11 In height rnaf be usedp as approved fJ; the 
Engfneer9 In lleu of the letters and ffgures formed /Jy %11 V-Grooves. 
V-Graoves shall be formed /Jj preformed fetters ana figures. 

CROSS REFERENCE: 
For Section A-A, End View B-B, Deta!l 11A 11 and Detall 1

1B" see 
fnaex No. 425, Sheet 2 of 2. 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 
p 5 7'-5" 

SI B AS REQ'D 

S2 5 AS REQ'D 

:://=# Vary Ffefd Cut from 7" to l'-0" 
to maintain a 2 1-0" min. lap. ,,.... 

~n/': 
'I> (Field Cut 

& Discord-~ 
I 

Tl & T2 B 13 1-0" I 

I 

I 

I 

I 

v 5 6'-2" 

I 

-'--~ "--' 

ROAIJllAY IJNi GUTTER HIGH GUTTER 
CROSS-SWPE I/IA l/IB I/IA l/IB 

07. to 27. 900 90" 

27. to 67. 93° lf1° 93° 

67. to 107. 96° 84° B4° 960 

TRANSITION STIRRUP BARS SP 
To Be Field Cut (/0 of each required 

per Roi/Ing Ef'KI Transff/onl 

6'-6" 
I/IA and l/IB shall be 90° If Contractor elects 
to place Roi/Ing Perpendicular to the Deck. r 

I I 

Length as Requ/ red 

51-511 I/I = B0 for Bars BT/ 
I/I = 6° for Bars BT2 

BARS BS/& SS2 TRANSITION BARS BT/ & BT2 

9" 

12 of each required per Roi/Ing Ef'KI Transfflonl 

REINFORCING STEEL NOTES: 
I. All bar dimensions In the bending diagrams are out to out. 
2. The reinforcement for the ralllng on a retaining wall shall be the same 

as detalled above for a 10" deck with I/IA = l/IB = 90°. 
3. All reinforcing steel at the open joints shall have a 2'J minimum cover. 
4. Bors BS/ !TIO'/ be continuous or splfced at the construction joints. Lop splfces 

for Bars 851 and 552 shall be a minimum of 4'-011 and 2 1-au, respeotlve/y. 
5. The Contractor may utlllze Welded Wire Fabric when approved 11; the 

Engineer. Welded Wire Fabric shall conform to ASTM A4[J1. 

0 Contractor's ·j , 1 
optlon---c;:~-.r ---~ 

~~ 45° 

54°30' 

Portion of Bar 5V 
to be used~·---~ 

Field Cut & 
Discard~ I 

( 
I 

I 

I 

I 

""--•---~ 

l/IB'r 

--~ 

l5w'I 1 6~"1 
STIRRUP BAR SP END STIRRUP BAR SV 1--------------------- To Be Field cut 

CROSS REFERENCE: 
For locatlon of Section A-A, End View B-B and Elevatlon View 
of Roi/Ing End Trans It/on see Index No. 425, Sheet I of 2. 

!One required per 
Roi/Ing Ef'KI Transff/onJ 

l'-l'h" *Where ralflngs of adjacent bridges are to 
IC. Thrle Beam Guard roll Bolts~ be bu/It back to back, the outside vertical 

/
1-B'h" 

Bars BS/ and 5S2 !Bottom!,\ 

" ~ r# Bars5V 

,, ~ plane of the ralllng and deck may coincide 
~ BI along a plane centered l'-B'h" from ooch 

l'-dh" 

~ Al I !TypJ 

# Bundle 2 sets 
of Bors 5V \ 

I ' ' I gutter llne. A band breaker w/11 be requ/ red. 
~':Jd8Cut SV See Structures Plans, Superstructure Sheets 

5" 31111 
i----f----i---14- Bars SP r «I B;' Sp. or !) for Detalls. 

~ . \ . I 0 

~ r 
~-1----1---1--l----IJ'---lh 
~ t>---+t~-;;r 11- Ba rs BS! ~ 
~+----+---+-+-- 1, !TypJ 

~+---+--+-f~/p--~ 

I 
... ... " ,.. ,.. ... ~ ... 

I 

~ ' ff 
1 

- - Const. Joint 
~ Required 

:a~~ ~pv.- J h c 

3u Clear 3" Clear 

-
-/ - y - I rr---

Approach '--Bars BT2 and I '---Field Bend Bar 5S2 Begin or End \ 
Slab J 5S2 !Bottom! !Bottom! as requ/ r,ed Approach Slab ** J 

!1 Bars 5~ " B" sp. lmaxJ 13 sp." 7" = l'-9" !'-!" 

I 5'-0" !Toe Transition! ..!I 
' 

6'-8 11 (Top TransltlonJ 

PLAN - Ra111ng End Transition 
(Showing Bars sv, BS!, SS2 and BT2J 

# Rotate Bars 5V as shown 
to maintain clearance. 

A~ 1%"• eo 
L...l.......J ;..., Bars 5S2- ) '=== ~ i--1--1--

>< - - - - - - - - - ~ =- ::---_ : I~ ----.,,--t-1]-.-.,,-t-

Transition Bars 5P Field Cut & Lap 
Sp/Ice !Typ. Unless Otherwise Noted!\ 

~ Al 1 coplng J 

I 

[ Thrle Beam 
Guard roll Bolts 

Rotate Trans It Ion 
Bars 5P as required-. 

I 

11-1 'h II 

Bors BT/ 
77{,"± 

-'-'I 

I 

~ - - - - - ~,, - - - - ~- - - 51; ~ ~ 

~ .\ ~ ~ ~~ Q 
""-~----_-_-_ -~---------~""°==~::< = I \ 

Future Asphalt 
overlay 

B112 11 63111 
Bridge Deck i---~r~•-i--~14__, 

SECTION A-A 

I 

\__Coping* 

TYPICAL SECTION THRU TRAFFIC RAILING 
<SECTION THRU BRIDGE DECK SHONN -

SECTION THRU APPROACH SLAB SIMILARJ 
l'-3Vz,, 

r'---Bars BS/ I 
'--Bars BT2 •• ~,f'----Begln or End 

Approach Slab ** 
[ Thrle Beam 
Guard roll Bolts -~ 

/'-di." Bar BT2 !Lap with 
Bar BS/J 

2 11 Clear (TopJ 
Appr~/ 
Slab .!I 

I 

Bars 5P o 8 11 sp. (maxJ 

I 

3 sp. o 7" = l'-9"1 8" 3" 

5 1-0" (Toe TransltlonJ 

6'-8" (Top Transition) 
** See joint orientation 

note on Sheet I of 2. 

PLAN - Ra111ng End Transltlon 
<Showing Transition Bors SP and Bars BS!, BT/ & BT2J 

====================DETAIL "A"==================== 
o ~ / _,-----Mortar 

"'~~ Plug 

_i-" .. w"'3"'" .... - - - .... 

NOTE: 
At lntermoolate Open Joints, 
the lower 3" portion of the 
open joint shall be p/uggoo 
11; f/11/ng It with mortar In 
accordance with Section 

+--------"_,. 400 of the Specifications. 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

t 0 
0 v. 10 

', v_ t~ 

Jv~p~;~~~oo 
Surfaces Black 

SECTION THRU RECESSED 
"V" GROOVE TO FORM INSCRIBED 

LETTERS AND FIGURES 

Future 
Asphalt 
overlay 

Asphalt 
overlay 

~- -
~- -

~ I Ry/ 
Transition Bars 5P 
(See Detall "A" for 
bar spacings) 

• +--+-t l--+P•7 '\ 
~ - ~d~Bars BT/!Lap with 
'> b / Bars BS/J 
0 +---t-r-1-tt---+o I~ End Bar 5V !Field 
~ _,_'1 -~ CutJ 

3 11 Clear fl_ ~ 1--Bars 8SI (Typ. Unless 
--=-:-~--IL,/ftfc Otherwise Noted! 

Bar BT2 J //-- Bars 5V !See 
(Lap with 'f Detall 11A" for 
Bars BSIJ,,-~"'-'111 c bar spacings!# 

11 'h"* Riding 
Surface) ~ _ .£: r-Const. Joint Required 

= = =o= = 

Note: 1----ES_T_l_MA_~_E_D..,....TR_A_F:_F_IC_R_~_IL_IN_G ... OO_AN_T_l_T_IE_S_---1 j!NSTRUCTIONS TO DESIGNER: - - - - - - - - - - - - - I 
The estimated ralllng ITEM UNIT OOANTITY For Bridge Decks up to a maximum thickness of II", the two Bars 5S2 placed In the Bridge Deck may I 

'---Edge of Approach 
+------------+-~ Slab !Coping!* 

Bars 5S2 !Field 
quantities ore based on 27.o--------o--------o--~-0-J-5-4----i I substitute for the /ong/tudlnal deck steellocated within the /Im/ts of Bars 5V, provided that the total area of 
deck cross slope,• ra!llng Concrete C.Y ./FT. 
on low side of deck. 

1 
~~ngltudlnal deck steel beneath the ralllng, as required 11; calculatlon, Is not reduced. Show these bars on _J 

Reinforcing Steel LB./FT. 44.71 L...!!!.e E,!uc.!!f.!es...!1ansp Sue!!..st!!fEu!!!....Sfl.!!!s ~ ~ d~ s!!!f... _______ _ 

END VIEW B-B 
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End Measurement For Opaque Vlsual Barrier Payment. LF 

6' Transition 

Cut & Field Bend Reinf. Steel 

EST/MA TED QUANTITIES, LF 

Concrete 
Reinforcing Steel 

* 3.38 Lbs. With 

0.042 CY 
3.27 Lbs* 

2' -2 11 Dowels 

2." Clear l
!H Open Joint Above Borr/er Wall 

J Joints Or Adjoining Rigid Structures 

+...).I 
1 

2." Clear 

ELEVATION OF REINFORCEMENT ANO OOWEUNG 

2." Clear 

Class HConcrete. See 
General Note No. 6 For 
Surface Finish And 
Coatlng Requirements 

#4 Horiz. Bars Spaced 
At II" Ctrs. 
(See General Note No. 4 J 

Tooled Edg~ 

I 

I/ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

m 
--. 

#4 Vert. Bars 2'-0" Long 
Spooed At I' -6" ct rs. 
(See General Note No. 4 J 

2." Clear • .E 
0 . "' 'Cg 

c..i~ 
#4 Dowels l'-8" Or 2'-2." Long, § 
Spaced At 3'-0" Ctrs. R" 
(See General Note No. 4 J c§-

~ ....«./--~,-'-o,ol_e_d_5_d~g-• ______ ~ 
I r See General Note No. 2 J 

I 
-\-

II 4" II 
--jP- I 

I I 

I 
I 
I 

Type F Safety Shape 

Barrier Wall 
r Symmetrical Or Asymmetrical J 

New Jersey Safety Shape 

GENERAL NOTES 
I. The opaque visual barrier is intended to function as a visual screen, and is not intended 

to resist vehicle lmpact loads nor to restrain, contain or restrlot vehicles or cargo. The 
barrler Is designed to withstand zone wind loadlng and strikes by llght debris: and, designed 
to yield to exceptional strikes by vehicles or cargo, and to contain ruptured segments of 
the screen when ylelding to such strlkes. 

2. When the opaque visual barrier ls constructed on an existlng barrier wall, dowels shall be 
l'-8" ln length, embedded 6" into the barrler wall and set with an approved chemical grout. 
Embedment holes shall be i" diameter, dr!lled to a depth ~" below the tlp of the dowel 
unless greater depth is required to oooept manufactured grout capsules. 

When the opaque vlsual barrler ls constructed In con]unotlon with project concrete barrler 
walls, dowels may be set as described above, ln either the dr!lled or preformed the dr!lled 
or preformed holes: or, placed when the barrier wall is cast. For dowels that are placed 
when the waif is cost, the dowel shall be 2.' -2." in length and embedded to a depth of 12.". 

3. For both double and single faced concrete barrier walls the opaque vlsual barrler ls to be 
located In the center of the top of the wall. 

For single faced barrier waifs that are constructed around other vertical structure, the 
opaque vlsual barrler shall follow the alignments 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 
otherwlse. Lateral transltlons or end overlaps for opaque vlsua/ barrlers that alternate 
between dual walls shall be detaUed in the plans. 

For median barrier walls that are d1"vided when connecting to separated bridges, the opaque 
visual barrier shall be constructed atop the approach side barrier waif, unless differential 
proflles dlotate locatlng the opaque vlsual barrler on the departure slde barrier wall. 

Opaque visual barriers to be located on copped fl/ls between dual barrier walls shall be 
detailed in the plans . 

4. In lieu of the reinforcement shown the Contractor may substitute welded wire fabrlo equal 
to or better than that shown, when approved by the Engineer. Details shall be submitted 
with requests for subst/tutlon. 

5. The Contractor may construct contiguous precast concrete panels in lieu of the cost-in-place 
opaque screen when approved by the Engineer. Panel design and method for anchorage to 
the barrler wall shall be detailed by shop drawings when requestlng the Engineers approval. 

The Contractor may construct the opaque screen monolithically with the barrier wall, however, 
the screen design shall not be modified so as to cause the wall to be dynamically active from 
strlkes on the screen: see deslgn considerations in Note No. I above. 

6. Exposed concrete surfaces shall have a Class 3 surface flnlsh In aocordanoe with Section 
52/of the Standard Speolfloatlon, unless other finish 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!lllng, grouting, too/Ing, finishing and work /no/dental thereto, 
and shall be poid for under the contract unit price for Opaque Visual Barrier (Concrete J 
( 2'-3" Height J, LF. 

Roadway Surface 

ENO VIEW 
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TRAFFIC RAILING NOTES 
This Traffic Roi/Ing Retrofit has been structurally <Naluated 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 Transit/an Blocks and Curbs shall be Class II (Bridge Deck!. 
REINFORCING STEEL; Reinforcing steel shall be ASTM A615, Grade 60. 
THRIE BEAM GUARDRAIL; Steel Thrle Beam Elements shall meet the requirements for Class B rro Gauge! Guard roll of 

AASHTO M 180, Type II (Zinc coated!. The minimum pane/length for Thrle Beam Elements shall be 12'-6". Field 
d rllled hales for Past connections shall be f4" iYf 2'h" slotted hales. 

GUARDRAIL BOLTS: Guard roll bolts, nuts and washers shall be In accordance with AASHTO M/80. 
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 F/554 Grade 105 or ASTM A/93 Grade 87. At the Contractor's apt/on, Anchor Baits for through baiting may 
be In accordance with ASTM 449. All Nuts shall be single self-tocking hex nuts and In accordance with ASTM A563 or 
ASTM A/94. 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 bait 
threads shall be distorted to prevent removal of the nuts. Distorted threads and the exposed trimmed ends of anchors 
shall be coated with a go/van/zing compound In accordance with the Specifications. 

COATINGS: All Nuts, Bolts, Anchors, Washers, Guard roll Posts, Anchor Plates and Base Plates shall be hot-dip galvanized In 
accordance with the Speclflcaflons. Guard roll Post Assemblles shall be hot-dip galvanized after fabrlcoflon. 

3 1-l'h" 3'-t'h" 6'-3" 3'-t'h" 

II" Min. Index Nos. 411 & 416; 11-2 11 Min. Index 
f1/8 " No. 475 for non-skfMled joints. See SkfMI Dela/I 

[ Guard roll ~ for treatment at skewed jolnts. 1 , Varies 

Post Assembly~' II G Guuoardral/Post I Intermediate J ! l'-6%" Min.I 
Assembly (Offset Deck Joint ~ 

I 

Blocks Required , Field Dr/I/%" x 2'h" slots 
Ii on Index No. 415J- I Thrle Beam 

Guardrall\ 

"' ' ' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

3 1-l'h,, 

I 

" ' 

Post Spacing as 

measured to 
[ Post Bolts 

~ [ Post Bolts 
I (Typ.) 

I 

ADHESIVE-BONDED ANCHORS AND DOWELS: Adhesive Bonding Mater/al Systems for Anchors and Dowels shall comply with 
Specification Section 937 and be Installed In acoardance with Specification Section 416. 

BRIDGES ON CURVED ALIGNMENTS.- The detalls presented In these Standards are shown for bridges on tangent al/gnments. MODIFIED POST SPACING AT INTERMEDIATE DECK JOINTS DETAIL FOR INDEX NOS. lf11, lf15 & lf16 
Detalls for bridges on horlzontal/y curved al!gnments are slmllar. 

POST SPACING.- Posts shall be located along the length of the bridge at typical 6'-3" or 3'-1 !!, " spaces. Utlllze the Modified 
Post Spacing at Intermediate Deck Joints Dela/ls as required to clear deck joints. Establlsh past spacing along the bridge 
and Roadway Guard roll Transition beginning with the Key Post. The var/able past spacings located near begin and end bridge 
may be utlllzed to optimize the typical past spacing. Var/able lengths of guard roll overlap are also permitted to optimize 
the typical past spacing. Symmetry of past spacing Is not necessary. 

THRIE BEAM EXPANSION SECTION: Thrle Beam Expansion Sections shall be Installed at locotlons shown In the Plans. Install 
nuts for splice baits finger-tight at 2!/," slots In thrle beam expansion sections. Nuts shall fully engage baits with a minimum 
of one bait thread extending beyond the nuts. Distort the first thread on the outside of the nut to prevent loosening. Tighten 
guard roll bolts In 3f4" slots at guard roll pastis! that lie between the slotted expansion sp//ce and bridge deck joint so that 
the bolt heads are In full contact with thrle beam elements, but not so tight as to Impede movement due to expansion. 

6 1-3 11 

IVs II 

[ Guardrall ~ 
Post Assembly~ I 

1, 

3'-l'h 11 6 1-3" 

l'-6" Min. for non-skfMled joints. See SkfMI 
Dela/I for treatment at skewed joints.\ 

3'-1 'h II 

[ Post Bolts 
rTypJ -----.., 

6'-3" 

required on Index Assembly Guardra!I 
1 

Post Spacing as 

measured to 
[ Post Bolts 

ELEVATION MARKERS.- Elevation Markers shall be placed on the top surface of the end bents as directed iYf the Engineer when 
portions of the existing traffic ralllng carrying existing elevation markers are removed. Markers are to be furnished by the 
Florida Department of Transportation and Installed fJ; the Contractor. 

I 

Intermediate \, 1 1~ Deck Joint Offset Blocks I (Guard roll Post Thrle Beam 

1 Nos. 472 & 474-.. ' 
"""""""""""""""""'·~~"""""""""""""""""'""'"'""'""""""""""""""""""""'""""""""""""""""""~i""'l,,""""""""""""""""""IF'i,,""'""""""' " 

REFLECTIVE RAILING MARKERS.- Reflectlve Roi/Ing Markers shall conform to Section 993 of the Specifications. Install markers 
In the upper groove of the Thrle Beam Guardrall at the spacings shown In the table below. Reflector color (white or yeffowJ 
shall conform to the color of the near edgeflne. 

PEDESTRIAN SAFETY PIPE RAIL.• Pedestrian Safety Pipe Rall ls required when called for In the Plans. See Index 
No. 400 for detalls. 

BRIDGE NAME PLATE.- If a portion of the existing Traffic Roi/Ing Is to be removed that carries the bridge name, 
number and or date, or If the lnstallatlon of the Traffic Roi/Ing (Thrle Beam Retrofit! wlff obscure the bridge name, 
number and or date, then a Bridge Name Plate shall be furnished and Installed on an adjacent, separate ground mounted 
past as directed iYf the Engineer. The Bridge Name Plate sholl Include the Information on the existing Traffic Roi/Ing 

' 

' 

' "' ' ' ' 

"' I= I I= I 
' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

' ' ' ' 

' ' 
I= I I= I 
' ' 

that has been removed or obscured, e.g. Bridge Number, Bridge Name or Date. The Bridge Name Plate shaft be approximately 
'!i6 11 thick aluminum plate In accordance with Specification Section 700. The Bridge Name Plate shall be white background, with 
3 11 tall black letters,-%" black border and sized appropriately to contain the Information required. 

MODIFIED POST SPACING AT INTERMEDIATE DECK JOINTS DETAIL FOR INDEX NOS. lf12, lf13 & lf14 

PAYMENT.- Payment w/11 be made under Metal Traffic Roi/Ing rThrle Beam Retrofit! which shall Include all materials and 
labor required to fabricate and Install the barrier and lapped guard roll where necessary to maintain past spacing. The 
Pedestrian Safety Pipe Rall, Transition Blocks and Curbs, Bridge Name Plate, Reflect/Ve Roi/Ing Markers and lnstallatlon of 
Elevation Markers, where requl red, wlll not be paid for directly but shall be considered as Incidental work. 

REFLECTNE RAILING 

[ Anchor Bolts 
" 7 11 Min. ~ 11 (/J Adhesive-Bonded Anchors 

!'-!"Min. !'/." rp Adhesive-Bonded Anchors 

7" Min. !'/." rp Thru-Bolts with Anchor Plate 
' 

PARTIAL PLAN 
INTERMEDIATE JOINT SKEW DETAIL 

Thrle Beam 
Guardrall 

MARKER SPACING 

Distance -
Edge of Travel Lane Spacing (Ft J 
to Face of Ra!lfng 

( 4' 40' 

4 1 to 8 1 80' 

> than 8' None Requ/ red 

@ -
-

13 1-71/.t" 

711 7 sp. 11 I' -6'%" = JO' -51/.t 11 
- Spacing % 11 x 3'%" Post Bolt Expansion Slots 

' ' ' 

Slotted Expansion Sp/Ice 
% 11 x 3'% 11 Post Bolt 
Expansion Slots (TypJ 

4'!." 

2%2 " x 2'h " Sp/ Ice Bait 
Expansion Slots (TypJ 

2%2 " x IVs 11 Sp! Ice 
Bolt Slots (TypJ 

THRIE BEAM EXPANSION SECTION 
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t'/e" t'/e" 
W6X/5Post 

IC. Guardrall 
Post Assembly-------- L..-

1 - l'I - -----t-

31." $ Halos II 
ITyp.)~ 1 1 

\ '--"l!l-1111-$-+--- _ _ r 

II 

II 

\ II 

--lll-11-::.-©-+--- - - c 

~ II 

31." ~ 1 B II 

Base Plate~ II 

Front 
Face-

=I'~===":'::::::I:::o IT::==:':o:::i' -

FRONT VIEW SIDE VIEW 

POST DIMENSION TABLE 

POST CURB HEIGHT !DIM. A! DIM. X DIM. Y 

Post "A 1
' 5 11 to 7 11 11'/4 II 2 1-0 11 

Post 118 11 > 7" to ID" 9'!." 
Post "C" > 1011 to l'-011 7'/4,, 

Nate: DIM. A Is equal to the exposed curb height. For location 
of DIM. A see Index Nos. 411 thru 416, Drawing I of 3. 

I' 2" 

7" 7" 

'* " 51/,, " 51/,, " '* " 
/K'" qi HoL fr Ve" qi 

2%2' x l'/e" Slots 02 Per Sp/Ice! with 
% " $ x !'/:," Lang Button Head Baits 

2" 

Lap 

O'-d/2" MlnJ 

41/., II 41/.t IJ 

and Recessed Nuts 02 Requ/ redHTypJ \ 
I I ,,lb 

h 

Cl.--d"'+--+-~ 

'" b 
Anchor Bolts 

cb 

Varies 

Neutral Axis & 

W 6 x 15 Past=l\.=:.(;.~/=:;;;;;~~,F~~;--rl---1---~~-------0 

~ 

""' "' 

31." x 2'12" Slots !2 Per 
Past! with Post Baits and 
Recessed Nuts !2 Requ/ red!. 
Not required when splice 
ls located between posts. 

~I 
, '. 

cb 

b 

I , 

IC. 2%2" x !'le" 
Slats----~- I 

0 

---l+--~ 

"' -
0 

"' ~ 
~ " 

-

~ '-I.I / I 
'/ I 

13/,," $ Holes for 1'14 11 (/J 

Front Face j 
Post to Base Plate" / 141r V 

SECTION B-B 

Q 
0 

~ 

"' 
Anchor Bolts 

Tralllng Thrle ;- , 
Beam Panel _ _v 

, 

, 1___...--- Approach Thrle 
~ j Beam Panel 

, ' /l----1716 If R 

~ DI reef/on of T raffle 

I~ ITyp.! 
--4+---, 

'~~ THRIE BEAM GUARDRAIL SPLICE 
?. ~~ 
~ 0 

" I ~ 

0 

... 
~ 

0 

ti ~ 

"' I 
'-

/'-5" 

Nate: All Thrle Beam Panels shall be lapped In the direction 
of adjacent traffic. At the Contractor's option, laps may 
be extended. Field dr/11 holes In Troll Ing Thrle Beam 
Guard roll Panel as required. 

---!+--~ --f--

B'h" B'/:," 

3~1r 

(-'h"~ 
~--+----+-----+-----+~ 

Note.• The Anchor Plate and Plate Wosher are appllcable only 
to !'/,," $ Anchor Bolts that are ta be thru-bolted far 
Index Nos. 411 & 416. 

'716 II R (TypJ-~ 

3/,,"R ~ 
====GUARDRAIL POST ASSEMBLY DETAIL==== ,_-r---.,. I - ,,_,.J ~ 

1 
~ 

vi 
0 

~ OJ 
'< 

""' f 

~'----j[<-l---- '-I-/ =s.L_J n 
!5,{5" $ Hale 
!centered!~ ----:f 5'/:," Min. Spec/al 7'/:, " Max. Spec/al 

''it· .Kv--1--:v; "--10° (± / 0
) 

Offset Block 4" Min. Offset Block ~ 15;;. "lx 3'/e" Lang Slotted Holes for 

l'h" Standard 5'h 11 Standard Anchor Baits with Plate Washers !TypJ 

Offset Black Offset Black ANCHOR PLATE DETAIL 

I , 

-----
-----

I- - - - -
1-----

OFFSET BLOCK NOTES: 

I. Offset blacks shall be timber or Approved 
Alternate. Uniformity of black size and 
al/gnment of guard roll shall be maintained 
along length of retrofit. 

2. Past bolt holes In offset blocks to be 
centered f± Y.., "J. 

3. Timber offset blocks shall be dressed an 
all four sides !S4S!. 

4. Block assemblles for Special Offset Blocks 
can be made up of 2 or 3 Special or 
Standard Offset Blocks, field dressed as 
required. 

~ 8 11 x 6 11 x l'-10 11 (Nomlna/J Timber 
Offset Block r7'h 11 x 5'h" x l'-10" 
Dressed DlmenslonsJ 

L Pare corner of offset 
block as required to 
clear anchor bolt 

13/,," R 

~·111 '·· 
$ 

L 

t'h If 

Varles 
(8" MlnJ 

5As" ff~ _____]_ 

PLATE WASHER DETAIL 

L 

1%" 

11111111111111111111111~ 
0 

I 

/~~ " ~ "'-

THREAD APPLICATION 
LENGTH 

Full Length 
Rall Sp/Ice Bait, Past Bait far 
Index Nos. 411, 413 & 416 

4 11 Min. 
Past Bait far Index Nos. 412, 
413, 414, 415 & 416 

0 

~ 

j 2/f II 

____!E__. 
Tolerance r-o, + '/,6 "J 

0.135" fnomfnaf) 33A6 
11 

Sheet Thickness 

TYPICAL SECTION THRU THRIE BEAM 
GUARDRAIL <EXPANSION SECTION SIMILARJ 

w 1'' .. 1 

~; 
!"$ x 'Ii•" Deep J~ 1 

Recess !Both Sides! J 
FRONT VIEW SIDE VIEW 

%"OVAL SHOULDER BUTTON HEAD BOLT 
%"MODIFIED HEAVY 

HEX NUT <RECESSED NUTJ 

========= OFFSET BLOCK DETAIL========= 
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IC. Post Bolts 
and Match Line 
rTralllng End! 
(See Sheets 

I 

I 

I 

' 

I 

2 and 3 of 3!1 

Thrle Beam 

Guardra!l l ' 

. 

. , 
------

' 

' 

' 
' 

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

0 

Intermediate Deck 

Joint (See Note 2! 

-11 - - - C 
Existing Bridge 
Coping 

-- --------

II 
II 
II 
II 

0 

- - - - - - - - ~-G:t;e~ ~l~e- - - -: ~ - - -

Front Face of Thrle 
Beam Guardrall 

II 
II 
II 

Existing Bridge Deck 

=CCJ Direction of Traffic 
I c-- IC. Post Bolts 
~ and Match Line 

PARTIAL PLAN OF RAILING 

3'-l'h" spacing fTyp. except \as noted along bridge, see Note 2J 

1/ 11 Min Intermediate Deck 

IC. Post Bolts (TypJ Joint (See Note 2! 

I 

(Approach End! 
(See Sheets 
2and3of3! 

' 

I 

' 

I 
Guardrall Post !'Is II Asphalt over/ 
Assembly (Typ.! \ 

ay I 

Ii: Post-
when present 
!Varies! 

' ' . . 
' ' , . ,. 

' 
' ' - - - - - - - - - - - - - - - - - -

Existing Curb~ Fina/ Riding Surface~ 11 
. ,...-. ·-r;·,-,-, c-;-ol h--. ' ' -·,-,--,' ·,-,--, '7' .~,,,' f ::~~:_-;,c":::~::,y:1 f :J~:::;:~:a;.E:,:.:tr;~:~ ~:·r~l hv··t,. ::{':·~ 

Existing Bridge Deck 

Top of Existing Curb 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

1YP/CAL TREATMENT OF RAILING Al1JNG BRIDGE 
NOTES.• 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

A 

D 

L 

NOTESt 

4 AS REQUIRED 

4 l'-11" 

4 4'-1" 

BAR BENDING DIAGRAMS 

Length as Requl red 

BAR 4A 

4" 

i\j 

°" 
" -I ,g ~ 

"- " " " ~ 
Dowe/Bar 4D 

(Standard 180° Hook! 

I. Alf bar dimensions are out to out. 
2. The l'-2 1

' vertical dimension shown for 
Bar 40 ls based on a curb height of 9 11

• 

If curb height Is less or more than 9 11
, 

decrease or Increase this dimension by 
an amount equal to the difference In curb 
height. 

Control Line 

*Shim with washers Thrle Beam 
around Anchor Bolts Guardrall 
and Anchors as requl red " 
to maintain tolerance. 

Asphalt overlay when 
present (Varies) 

::::: 

c, 
I 

"' ~ 
'" I 
"-

2 - Plate Washers 
(See Index No. 410! 

;;, 

6'h"** 

V., 11 ± 'h" Out 

**Offset fTIGj vary± / 11 for 
Adhesive-Bonded Anchors 
and Anchor Bolts to clear 
existing curb reinforcing 
and provide minimum edge 
clearance. Offset shall be 
consistent along length of 
bridge. 

of Plumb rMaxJ * 

% 11 f/J x tVz 11 Post Bolts 
and Recessed Nuts 

Guard roll Post Assembly 11A11
, 

118 11 

or "C" (See Roadway Plans) 

! 1-2'1x IO"x Va 11 

Thick Reslllent Pad 
~<;';~~?--~ 

~ ~ 

2" Cl. Min. 

I 

I 
/ 

"' <> . " 
"' UJ 

2 - 3 11 
(/) x 8 11 Adhesive-Bonded 

Anchors with Heavy Hex Nuts and 
Washers set In d rllled holes rsV," 
Max. Depth! 

Existing Curb 

2 - !'!." ~ Hex Head HS Anchor 
Bolts with self-locking Heavy Hex 
Nuts and Washers set In l'h IJ f/J 
core drllled holes. 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIOOE DECK 

Thr!e Beam Guardra!I 

Asphalt overlay when 
present (Varies) 

~ 

c, 
I 

"' ~ 
'" I 
"-

Q 

1~---Control Line (Scheme 2J, Control Line 

6y,,, ** Projected from Bridge (Scheme 3! 

Y., 11 ± 'h" Out 

of Plumb (MaxJ * 

Guard roll Post Assembly 11A11
, "B" 

or "C" (See Roadway Plans) 

!. On approach end provide Index No. 402 (as shownJ or other site 
specific treatment, see Roadway Plans. For treatment of trall/ng end 
see Roadway Plans. 

µControl Line 

b-_ C_T~-of Curb 

2. Actual }ofnt dimension and orientation vary. For Intermediate Deck Joints use the 
Modified Post Spacing at Intermediate Deck Joints Detall, Index No. 410, Sheet 
/of 2, as required. 

3. Areas where existing structure has been removed shall match adjoining areas and 
shall be finished flat /Jf grouting or grinding as required. Exposed existing 
reinforcing steel shall be burned off I" below existing concrete and grouted over. 

CROSS REFERENCESt 
For location of Section B-B see Index No. 411, Sheets 2 & 3 of 3. 
For Traffic Roi/Ing Notes and Dela/ls see Index No. 410. 

I 

Front of Curb I 
along Bridge~ 

DETAIL "A" 

I 

r---_J : 
1- --------~j 

SECTION B-B TYPICAL SECTION THRU EXISTING TRAFFIC 
RAILING SH<JNING LIMITS OF REMOVAL 

<BRIOOE DECK SH<JNN, WING WALL SIMILAR) 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

<SCHEME 2 SH<JNN, SCHEME 3 SIMILARJ 

@ -
-
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End Deck Joint !See Note 2, 

Sheet I of 3! ,------ F rant Face of Backwall & 
Begin or End Bridge 

---,- c:-Exlstlng Perpend/cu/or Wing Woll shown, 
~ Existing Angled Wing Woll similar 

I 

Ii. Key Post 1 Dowel Bars 4L (JQIJ EmbedmentJ 

Existing Bridge -i 
Coping~ A I 

L __ \ ________ _ 

Guo rd roll Post 
Assembly !TypJ 

Traffic Roi/Ing !Thrle Beam Retrofit! Limits of P(ffment 

!See Note 2! 

Roadway Guard roll Transition 

(See Note I, Sheet I of 3) 

Ii. Post Bolts and 
Match Line !Approach 
or Trolllng End! 

PARTIAL PLAN OF RAILING 

!See Sheet I of 3! ~ 2 - Var/able S{Xlces f3'-l'h" Max., /1 11 Post Spacing as measured 

/
1-63fi, 11 Mln.J to Ii. Post Bolts 

End Deck Joint !See Note 2, [Post~, 

i'! •• I 

Sheet I of 3! 

I ' -63j, II 1318 II 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME I 

T ransltlon Block 
!See Note I! 

Edge of Existing 
Approach Slob 
fl..ocatlon Varies) 

Roadway Guard roll Transition 
!See Note I, Sheet I of 3! 

~ Direction of Traffic 

RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WAUS 

SCHEME I NOTES: 

!. Provide Transltlon Block fas shownJ or Curb If existing Approach Slab does not have a curb, see Roadwcy Plans. Shape and 
height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on trolllng 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. 

Intermediate Deck Joint 

Dowel Bars 4L f/0 11 EmbedmentJ 
!See Note 2! 

Existing Bridge Deck 

Front Face of Thrle 
Beam Guardrafl fi.. Post Bolts~ 

'---" 

Traffic Ro/Jing !Thrle Beam Retrofit! 

Limits of P(ffment 

,- - f\-/ 
I >I 1 I ) I 

~ .::::1 f'.'.-- .::::1 
I 

I 
I 

1-1 I- -1 

3'-au Transition 

Block !See Note I! 

Roadway Guardrall Transition 

!See Note I, Sheet I of 3! 
I · S- Ii. Post Bolts (Last 

Index No. 471 Post! 
PARTIAL PLAN OF RAILING 

Edge of Existing 
Approach Slob 
flncatlon Varies) 

Roadway Guardra!f Transition 
!See Note I, Sheet I of 3! 

= Direction of Traffic 

Ii. Post Bolts and Match Line 
!Approach or Trolling End! 
!See Sheet I of 3! 

2 - Variable S{Xloes (3 1-t'hu Max., 11 11 
Post SfXJcfng as measured 

l'-63A" MlnJ to Ii. Post Bolts 

End of Existing Wing Woll 

Thrle Beam 
Guardrall 

1 Guardrall Post l'i' 
1 

oe. Post Bolts-~

1
-, ---L [Roadway Guardra!I Transition 

Asphalt CNerl(ff when Assembly !TypJ 

{°~:_:~~-~p=~r:e::'1s;e:n;t:~(=~~o:_~r=l=·~='=~,==_~=_=~==~~=~=;~==_~=_=~_=='""'_=~_==_~==~~:~E:~==~_==_~=_=~~-~=*§ n :Jtnmm_~-,~+'_j-j~-t_t_e,_'·_S_h_e_e_t_,_of~
3

! 
f f~~~~:f if Jf 7ir~~:3:;f~;;;;(s~7S~::·i .:.: -t;:',:~: ;:;±~ ~~ ::::· 

Existing Bridge Deck /. ·, :·"·i Existing Approach Slob Dowel Bors 4L (IQ" Embedment! 

Front Face of C-4 (See Note 2! 
Bockwoll & Begin " 
or End Bridge______, 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 2 
RAILING END TREATMENT FOR PARAUEL WING WAUS 

SCHEME 2 NOTES: 

!. Provide Transition Block fas shownJor 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 m(ff be omitted on trolllng 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" bottom clearance. 

@ -
-
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Intermediate Deck Joint 
!See Note 2, Sheet I of 3! 

---c------ ------1""'-"-= 
,1 
1' 
,1 

Gutter Line ~Gutter Line 
projection 

Existing Flared Wing Wall shown, 
Existing Wing Wall with combined 
Parallel and Flared part/an slmllar 

Construction Joint with 2 Layers 
of 30 Lb. Smooth Roofing Paper 

Existing Bridge Deck 

Front Face of Thrle 
Beam Guardrall 

B I 'I ~ [ Past Baits Existing 
_.I II Approach Slab 

[ Ksy Past~' = Direction af Traffic 

Traffic Rall/ng IThrle Beam Retrofit! Limits of Payment Roadway Guard roll Transition 

1. C:: [ Post Bolts I Lost 
Index No. 411 Post! 

!See Note I, Sheet I of 3! 

PARTIAL PLAN OF RAILING 

Varies 13'-!V," Max., Varies 14'-B'!." Max., Post Spacing as measured 
[ Post Bolts and Match Line 
!Approach or Tralllng End! =:::, 

l'-63,I," Min.! l'-63,I," MlnJ to [ Post Bolts 

!See Sheet I of 3! 1 

Thrle Beam 
Guard roll 

[ K 8J Post ____...j ' 
tVa II I l'-6'%" 

[ Post Bolts 

Guardralf Post I 
1 

Asphalt overlay when Assembly ITyp.! [ Post Bolfs_,;.J I [Roadway Guardrall Transition 

!':t'JpEr~e'j'se;;n;;t;;l;;Va;;r;;l;;es;;!;;;;;;;;,!,;;!'f'j';;;;;;;;;;;;;;;;;;;;;;;;;;;;j'lfj;;;;;;;;;;;;;;;;;;;;;;;;:EjSI) ~ ~ ~ lj] ~ ~ ~ ~ i ~l~ ill1 '~ " 
f7•~Z•~~;"f)~~~d~~ -,-,--~--g-~-~_-J[: __ c ~i~~h :.~~~:ng _'lc·,~··";,·,'~,v·_·:cc·c·=·.,_-~-/'-0" Min. 

__ D _'_ __:-.,,,_ D _'__ ~oeo..: _'Q ';_ .:::_.._: _'Cl_'.___::__.,.,,_:__ -"--' 1, ~ ~ ~.-o ~ ,·,o\ ~ ~ .::,,~ ,~'';_o ~;c,,:_ '__,~''--" '_0;;_•_" _c_ ~· i, 

,; 'o ~ \>: ,. ' o' ~ \,.- • ' o'' • ~ \::>.- • ' o'' • ~ Z,_" • ' o' • ~ Z,I ~ ',~ . 'o - ' . . 'o - '.' - - 'o - '_' - - 'o - '_' ..,.~_ 
'.• • • o\J · •• - o'V ', - - o'V '• - - o'V '• - -11-.:P,-\J -.:Pt\] -.:P.-\] -.?.-\] -., .-

Existing Existing Curb "'v. ~ ~ -- - Cast-In-Place Curb with 
Bridge Deck Front Face of Backwall & c-', ~., 0> 'J Existing Approach Transition Block !See Detam 

Begin or End Bridge__) ~ Slab 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME :J 
RAILING END TREATMENT FOR FLARED WING WAUS 

SCHEME 3 NOTES: 

I. Provide Cast-In-Place Curb as shown. Shope and height of Transition Block and Curb shall match existing bridge curb. 
Transition Block may be omitted on trall/ng ends with no opposing traffic. 

2. Field cut and bend Bars 4A and rotate Dowel Bars 4B within Curb and Transition Block as required to maintain 
2 11 top and side clearance and 3 11 bottom clearance. 

3. A single ~" IJJ x B" Adhesive-Bonded Anchor may be omitted as shown when 2" clear cover cannot be provided. 

Bars 4A tJ 9 11 Ma~. (S~e Note 2J fTyp.J 

2 Layers of 30 Lb. Smooth 
- · Roofing Paper along joint 

Match Br ldge curb al/gnment 
Existing Approach Slab 

Cast-In-Place Curb 

Limit for Cast-In-Place Curb when Transition Block 
Is not required on tra!llng end. Provide 6 1

' Min. 
clearance to Adhesive-Banded Anchors. 

Edge of Existing Approach 
Slab (location Varies) 

3'-0" Taper 

Trans It/on Block !See Note I! 

Depth of shaded part/on 
extending off Approach 
Slab shall be / 1-0" Min. 

PLAN OF CAST-IN-PLACE CURB & TRANSITION BUJCK DETAIL 
<Approach End with Transition Block Shown, Tralllng End without Transition Block SlmllarJ 

@ -
-

~ -- -, 
~ :§. '<; 
Cl " t: 

"' ~ ,., '-
~ ~ "' iil 
~ a 

"" 
<:; 

I" Varies 

Dowel 
Bars 4D 

SECTION C-C 

2006 FOOT Design Standards 

2 Layers of 30 Lb. Smooth 
Roofing Paper along joint 

- - - -, 
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BILL OF REINFORCING STEEL 
Intermediate Deck Joint MARK SIZE LENGTH 

Existing Traffic Rall Ing 11 ISee Note 2! 

!Type Varies!~ _ _ ~ 

-~~~~~~~~~-~~~~~~~~====== 
L 

Existing Bridge 
Coping 

- -----

D 4 3'-7 11 

L 4 4 1
-/

11 

Front Face of Thrle 
Beam Guardrall 

~ Post Bolts , 

and Match Line) 
IT ralllng End! 
(See Sheets 
2and3of3! 

1 

' 0 " 

.,, I 

__________________ IL _______ _ 

--- ----~-r ----
Gutter Line___) 

: : Guard raff Post 
1 1 Assembly w Ith 
1 1 Offset Block 
11 ITypJ 
II 

II 

II 
II 
II 

Existing Bridge Deck 

= DI reef/on of T raffle ~ Post Bolts 

PARTIAL PLAN OF RAILING 

and Match Line 
!Approach End! , 

!See Sheets -, I 

2and3of3! "-! 

6'-3 11 spacing fTyp. except as noted along Bridge, see Note 2J 

l'-6" Min. for non-sk8Ned joints. For treatment of 
skewed Intermediate Deck Joints see Skew Detail 
Index No 410 Sheet I of 2 (TypJ 

' 

Guard roll P 
Assembly w 
Offset Bloc 

ost 
Ith 
k (Typ,) 

' 

~ Post Bolts 

II/a If 

[Post~ 
0 ' 

,. I 

l Intermediate Deck Joint 

rsee Note 2! 

~Asphalt overlay 
when present 
(Varies) 

I 

I 

' 

I 

' 

I 

" 
I 

le Beam 
rdrall 

\Thr 
Gua 

M 4 2 1-8 11 

BAR BENDING DIAGRAMS 

I: 

/
1-l'h'r 

f)3 
2'-0'h" 

fXJNEL BAR 4D 
31-811 

fXJNEL BAR 4L 
L~ 

2 1-8 11 

BAR 4M 

NOTE: All bar dimensions are out to out. 

Control Line~ C_ Top of Curb 

I 

Existing Curb---"" II '~~·~, II ',-," ,,,~.·-,--.. ,., .. 

0 v. V 0 • 0 v. "' 0 ° 0 0 \) • 0 \) • • o • \) • 11 o • o o 'V o o 0 'l o 

V _ _ ._?_._ _V __ ._'.? ..__ '5J ~· _'1_ _ ~__: _:;:-)_ ".___ """'_:_ =>- _ ""'.:__ =-0
_j L·_ 0 

__ =~-" _ _• __ _,""_· __ •_ ·__;_'!/__: 

"®'"WcO i' -,ml along Br /dge --z._i 

I 

DETAIL "A" t c ~ ---cc ---;j-Jf o-~-C--0- v 0
- c-0--0 -,~~-11- 0 - ,~-;",-J1·-if ---,-(f~i ~[%~e 

, ' ,, ' 0 0 0 ,, , 0 0, ,~, 0 ', v ,'P, v ·-v'' v ' 

;;,s~{ Curb Existing Bridge Deck *Shim with washers around Anchors as required to 
ng maintain tolerance. 

NOTES.' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<ExTstTng Traffic RaT/Tng not shown for clarTtyJ 

TYPICAL TREATMENT OF RAILING AlJJNG BRIOOE 

/, On approach end provide Index No. 402 las shown! or other site specific treatment, see Roadway Plans. 
For treatment of troll Ing end see Roadway Plans. 

** Offset mey vary± I" for Adhesive-Bonded Anchors 
to clear existing curb reinforcing and provide 
minimum edge clearance. Offset shaft be consistent 
along length of bridge. 

CROSS REFERENCES.' 

Standard Offset Block 

Thrle Beam Guardrall 

Asphalt overlay • 
when present .{ 
!Varies! 

Fina/ Riding 
Surface 

~ .. ill f ~ ~ i::: 
Qj Q :§'. 

Existing Bridge Deck 2 " Nominal 
over hong 

Control Line 

/
1-0" ± ** 

6" 
~ 
Nominal 

I 

~ir ± ~ 11 Out of 

Plumb IMaxJ * f Existing Traffic Roi/Ing 
_ _ _ _ !Type Varies! 

Guardra/1 Post i" 
: I I 

% " (/) x 8 11 Post Bolts 
and Recessed Nuts 

I , 
I 

\I ___ ) I 

Guard roll Post Assembly 11A11
, "8 1

' 

or "C" (See Roadway Plans) 
I I 
I I 

Slope.' I : Existing Curb 

~,c;;:;;::±'\J;:;, ;:;:::;:_I:--~~ ~c;\i<,;(}LL;~"~'" ... .r,·-W:r' 
I 'jl 11 __l Embed~ent j) :: ~ 
I "; 
~ ,-----------

1 "' 

1{ 
;v;,,- ~ t ~:-~·JI 

Min. 

2 - Y's" </J x B'J Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set In 
drllled holes 15'h" Max. Oepth! 

2 - !'/,," l/J x l'-4" Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set In drllled holes 
11'-l'h" Max. Depth! 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Match Front Face of Thrfe 
Beam Guard roll along Bridge 

Asphalt overlay ;,,
1 when present 

!Varies! 

Fina/ Riding 
Surface 

Varies** 

(J'-O'J ± MlnJ ~'J ± !6 11 Out of 

Plumb rMaxJ * (Existing Wing Post 
___ ~ !Type Varies! 

i----rt. Guardralf Post( '-

: I 
% "l/J Post Bolts (length varies! 
and Recessed Nuts 

I 

----------- --_: 1-_ 1 2 - VB" l/J x B" Adhesive-Bonded Anchors 
Schemes 3 & 4 - Oierhang Varies Varle 3" Cf. with Heavy Hex Nuts and Washers set In 

Schemes 5 & 6 - 2" Nomlna/OVerhong 5'/,""* Min. drllled holes (5'/," Max.Depth! 

Control Line (Schemes 5 & 6J 2 - I~ 11 
</J x t'-4 11 (J'-1" Min. Embed. Schemes 3 & SJ 

Control Line (Projected from : or 2 - !'/,," l/J x B" (5" Min. Embed. Schemes 4 & 6! 
Br!dge!ISchemes 3 & 4!---., ( Adhesive-Bonded Anchors with Heavy Hex Nuts and 

-i Washers set In drilled holes 11'-l'h" or 5'h" Max. 2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified Post Spacing at 
Intermediate Deck Joints Detall, Index No. 410, Sheet I of 2, as required. For location of Section B-B see Index No. 472p Sheet 3 of 3. 

For Traffic Raf/Ing Notes and Dela/ls see Index No. 410. 
depth respectively! 

SECTION B-B 
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 / 11 below existing 
concrete and grouted over. 

@ -
-

TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
(SCHEMES 5 AND 6 SHONN, SCHEMES J AND 4 SIMILARJ 
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End Deck Joint !See Note 2, 
Sheet I of 3! 

Front Face of Backwall & 
Begin or End Bridge 

Existing Wing Post !Type Varies! 

Existing Bridge Existing Curb 
1 1 1 Exlstlng Perpendicular Wing Waif shown, 

Coping~ ~ ,,- - 1~/ Existing Angled Wing Wolf slmffar A I Existing Traffic Ralflng 1 11 

~ ~ ~ _:1= = = = = = = = = = = =T=p= ===e=r ~~ii rt [ Key Post i;;:,,e1N~~~s2jL ao" Embedment) 

____________________________ J 1 L J _ 11 ~) ~ ~) ~ Edge of Exlstlng Approach 
: :j::_-t-=":11 ~ ..:::: 1 ~ ..:::: 1 r:S~ab (locatlon Varies) 

I 1
1 

I > I "' 0 0 

0 

Guardrall Post Assembly 
with Offset Block !Typ.! 0 

11
1 

-:'.__,,.._ I- _I 1- f'.- ..::::1 * 
II - I 

t---~T--'-------------~-~~;: ~~-=-~ - ~-=- - ~-=--::_ ~ ~ ~~ ~ - ~~ ~ ~1~::cr--;._~ 
- - - - - - - - - - - - - - ~- - - - - 11 Transition Block 

Gutter Line I : : rsee Note /J 
Front Face of Thrle 11 

Beam Guardrall 11 

~ [ Post Bolts !Las~ 
Index No. 412 Post! 

Existing Bridge Deck 

I 

Roadway Guardrall Transition 
!See Note I, Sheet I of 3! Existing Approach Slab 

I 

[ Post Bolts --...i 

T raffle Rall/ !Thrle Beam 
I Retrofit! Lim/ s of Peyment 

3 1-0 11 Transition 

Block !See Note !) 

Roadway Guordralf Transition 
!See Note I, Sheet I of 3! 

~[ Post Bolts and Match Line 
!Approach or Tralllng End! PARTIAL PLAN OF RAILING 

~ Direction of Traffic 

' !See Sheet I of 3! 

Varies (6'-3" Max.~ 3 1-l'h" Mln.J 11 11 Post Spacing as measured 

to [ Post Bolts 

End Deck Joint !See Note 2, [ Postj'I Asphalt overlay Thrle Beam Sheet I of 3! 

(Varies) 11/s" 11-6.Jj," !% 11 when present Guardr:;.11 

I 

Guardral/Post -~, - F-
Assembly with 11 [ Key Post [Roadwey Guardralf Transition 

, Offset Block (Typ.! [ Post Bolts I I , !See Note I, Sheet I of 3! 

Ho~±"!~~~~~~~~~~~~~~~l~ 1l ~ E"~:~~ ~ ~ f ~-t ~ ~ ~~=: ~ ~ ~ f ~-t 

F<-~,~,~~'I -------------~,':~!; ~ t ti~::: 1 ~ t:: ::::::::: 1 ~ ~ 
¥~1~~~~~~¥~~~1~~~~~~=¥ 

Transition Block 
!See Note f) 

t 
,f~~_:-

:~~~~~;~;!c0c~~;o:~~;,:~~(~f~~~~~;cj ~;:~~~~.·~:~·}:~~··.··~~~'tr:· Mat: Ex1s11ng 
~--~7--·---------------------'· .. :...,·.•• e:· .~~-~-<U-[-- Curb Height 

p,----·"---'1---"" 
Existing Front Face of Backwal~··.'· ., Existing Approach Slab 
Bridge Deck Begin or End Bridge · ·, ~: 

~ Dowel Bars 4L (/0" Embedment! !See Note 2! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Roi/Ing not shown for clarity) 

SCHEME I 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALJ.S 

SCHEME I NOTES: 
I. Provide Trans!tlon Block (as shown) or Curb If existing Approach Slab does not have a curb, see Roadway Plans. Shape and 

height of Transltlon Block or Curb shall match exlstlng bridge curb. Transition Block may be omitted on tralllng ends with 
no opposing traffic. 

2. Field bend Dowel Bars 4L within Transltlon Block as required to maintain 2'1 top and side clearance and 3 1
' bottom clearance. 

Front Face of Backwall & 
Begin or End Bridge 

Existing Detached SldlNfalk or Integral Sld'1Nalk 
less than 6" thick to be removed. See Roadway 
Plans for Detalls of SldewaJk replacement. 

Existing Wing Post !Type Varies!~// ~, 
=Direction of Traffic End Deck Jo/nf(See Existing Flared Wing Wolf ","" '~ 

Note 2, Sheet I of 3! shown, Existing Parallel " ~"/// / / ;~ 
Existing Bridge AJ Existing Traffic Ralflng Wing Waffslmffar-..._ / //""/" / ";:Jf'" , 

~~~~~~~~A~~~ =~P= ==~=~c'_ c'_ ~ i~-=- -_ -_ -=----_-_-_//////// / ~ /~_;;~_;;/'/' ¥ ' ~::O~~c~P~~~1~':!:r£0 
/--=- 111 //;-~ shown,Flared Curb~ 

- - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ -=:--=:-r;~;--~:;-::~~~~; .. - ... · . slmllarJ 5 Bars 4ff 

t---'- Guardral/PostAssemb/y 111"-"f-"1~ · -·-:_r<-:-';i ... ·_:-·r:j1.· :· · .· .· : .~~;i-._ .. · .,.._~--~.:...i--~ 
1 1 1 i,~-:'T'" 1U-:-. f--~1-: .. f'.-:~1. -·-: : _·_··?-.."'.1·· · · "a) 

with Offset Block (Typ.J 0 0 111 " ~ "1U · 1·>. .1 · ·-·-1->· l · · · : · -·1 >-.-i · · · 1 3 
- + - - - - - - - ~~x~s~~lc~r~ - _: _cr_-i=-~;jf~~~~~~7;~~~~~~~6~~~~~~~~~~t~~~~~~I: - ~ 

I 

Front Face of Thrle I 1, ' , Double Dowel Bars 4D ao'___!.iille-----i!lr-lilll i Edge of 
Beam Guo rd raff '' 1 Embedment! !See Note 2! Existing 

Gutter Line : 1 1 Approach 
-+--~F-------r--------~--~-+-~-~r----+---'c-----,-----+-+--,----+-+--+-s1ab 

I 

~ Existing Approach (Location 
' Existing I SI b a 3" 2 sp. o 11-3 11 3" Varies) 

~ 
Bridge Deck ~ [ Post Bolts~ [ K p t -n-~---~-r-i--- C I 

re._ Post Bolts (Last ey os Roadway Guardrall Transltlon 3 1_0 ,1 ~ 
Index No. 412 Post! !See Note I, Sheet I of J) 

' I T raffle Rall/ !Thrle Beam 

I 

Retrofit! Lim/ s of Peyment 

~ [ Post Bolts and Match Line 
!Approach or Tralflng End! 
!See Sheet I of 3! 

Varies (6'-3" Max., 3 1-l'h" Mln.J 

Roodwey Guardralf Transition 
!See Note I, Sheet I of 3! 

PARTIAL PLAN OF RAILING 

II" Post Spacing as measured 

to [ Post Bolts 

End Deck Joint !See Note 2, 
Thrle Beam 
Guard roll [ Post---, 

I~' Sheet I of 3! 

/ 1 -6~/I 
Guardrall Post 
Assembly with 
Offset Block !Typ.! 

[ Post 
Bolts-,,,,__--IJ 

1------ Edge of Existing 
Approach Slob 

Trans It/on Block 
!See Note I! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Roi/Ing not shown for clarity) 

SCHEME 2 
RAILING END TREATMENT FOR PARAL1£L OR FLARED CURBS WITH DETACHED SIDEWAU<S 

OR INTEGRAL SIDEWAU<S LESS THAN 6" THICK 
SCHEME 2 NOTES: 
!. 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 mey be omitted on trall/ng 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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Existing 
Curb 

Front Face of Backwall & 
Begin or End Bridge 

A Existing 
Post Bolts (Last Br ldge Deck 

Index No. 412 Post! 
I Traffic Ra/ling !Th le Beam 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall 

Existing Approach Slab 

Retrofit! Limits of Payment 

~ ~ Post Bolts 

Roadway Guardrall Transition 
!See Note I, Sheet I of 3! 

~ [ Post Bolts and Match Line 
!Approach or Trolling End! 
!See Sheet I of 3! 

DI reef/on of T raffle 

I 

I 

I 

PARTIAL PLAN OF RAILING 

Varies (6 1-3" Max.9 
Varies f6'-3u Max. spacing) 

3 1-I~ IJ Mln.J 

Varies (6 1-3 11 Max. 9 

A halt OV I sp er ay 
when present 
!Varies! 

3 1-J~" Mln.J 

Guardrall Post 
Assembly w Ith 
Offset Block !Typ ! .,-

Thrle Beam 
Guardrall\ 

!Typ. along Approach Slab! 

Varies (2 1
-/

11 Max. spacing) 

!Typ. along Approach Slab! 

[ Post 

dashed 9 number req'd. 

;varies!~ 

" I o " II 0 
11 I Io" 11 

' 

I, I 01 I, lh I lhl' I 

' 
-=~I= ~~I~ 

I 

Post Spacing Scheme 3 as 

measured to ~ Post Bolts 

Post Spacing Scheme 4 as 

'' 1 ~Fina/ Riding Surface II Existing Curb-----" .,..,.-,,.. ,,~·' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ral/lng not shown for c/arltyJ 

===== SCHEMES 3 AND 4 
RA/UNG END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Backwall & 
Begin or End Bridge 

Intermediate Deck Joint 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall 

Existing Parallel Wing Wall shown, 
Existing Flared Wing Wall slmllar 

Existing Wing Post 
(Type Varies! 

T ransltlon Block 
!See Note I! 

Dowel Bars 4L 00 11 EmbedmentJ 
!Place 3 Bars Min. Top and 

Existing 
Curb 

I Bar Min. Bottom!, shift to 
clear Post Anchor Bolts 
!See Note 2! 

I ~I 
Edge of Existing 
Approach Slab 
!Location Varies! 

l [ Post Bolts r Las~ I 
Index No. 412 Post! 

Existing 
Bridge Deck 

Existing Approach Slab 
I 

[ Post Bolts-
3 1-0'J Transition 
Block (See Note I! 

Roadway Guardrall 
Transition (See Note /9 

Sheet I of 3! 

I T raffle Ra I/Ing !Thrle Beam Retrofit! Limits of Payment 

~ [ Post Bolts and Match Line 
!Approach or Trolling End! 
!See Sheet I of 3! 

PARTIAL PLAN OF RAILING 
Varies f6J-31J Max.9 

3 1 -!~ 11 MlnJ 

Varies (6 1-311 Max.9 

3'-IV," MlnJ 

Guardrall Post 
Assembly with 
Offset Block !TypJ 

Varies (6 1-3 11 Max. spacing) II" 
(Typ. along Approach Slab! 

Varies (2 1
-/

11 Max. spacing) II" 
!Typ. along Approach Slab! 

1 

~ KfJ/ Post~ 1 
Addltlona/Posts required ~Ye" I 

for Scheme 6 (shown 
dashed, number req'd. 1 

Roadway Guardrail Transition 
!See Note I, Sheet I of 3! 

~ Direction of Traffic 

Post Spacing Scheme 5 as 
measured to [ Post Bolts 

Post Spacing Scheme 6 as 
measured to [ Post Bolts 

[ Post Bolts 

End of Existing 
Wing Wall and Curb 

Asphalt overlay , 
when present 
!Varies! 

Thrle Beam 
Guardrall 

varies! I' 

~~~~~~~~~tl"';;"""'!"E~~~=rl!JE 
~Roadway Guardrall 

~=-:!===='=~1 ={'_Jl Transition (See Note 19 

d=±o===1==1== Sheet/of 3) 
_J _: _!__ ___ I_ v _I __ 

:! ;;; 1 ;;; ;;; ;;; i;;; ;;;i;;; ;;; Trans It Ion Block 

SCHEMES 5 AND 6 NOTES: 

I ~ I I ~ I 
=r = r= = = = 1= =1 = (See Note fJ I I• 
=r=f====1==1= 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ralllng not shown for clarity) 

SCHEMES 5 AND 6 
RA/UNG END TREATMENT FOR PARALLEL INTEGRAL CURBS 

I. 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 tralllng ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 1
) top and side clearance and 3J' bottom clearance. 
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BILL OF REINFORCING STEEL 
Intermediate Deck Joint MARK SIZE LENGTH 

Existing -, 

curb~l A I ---- ------

Existing Traffic Rall Ing 11 ISee Note 2! 
!Type Varies!~ _ _ ~ 

-~~~~~~~~~-~~~~~~~~====== 
L 

Existing Bridge 
Coping 

- -----

D 4 3'-7" 

L 4 4 1
-/

11 

-----------

---- ------

0 0 

Front Face of Thrle 
Beam Guardrall ~ 

__________________ IL _______ _ 

Guardrall Post 
Assembly ITyp.! 

---------r ----
Gutter Line___) 

' 0 

II 
II 
II 
II 
II 

---11 ________ _ 

II 
II 
II 
II 

Existing Bridge Deck 

IC. Post Bolts 
and Match Line 

~ DI reef/on of T raffle 

PARTIAL PLAN OF RAILING 

!Approach End! I 

!See Sheets 
2 and 3 of 3!~ 

IC. Post Bolts , 
and Match Unej 
IT ralllng End! 
!See Sheets 
2and3of3!, 

0 ' 

. , ' 
I I ' 

6'-3 11 spacing (Typ. except as noted along Bridge, see Note 2J 

l'-6" Min. for non-sk8Ned joints. For treatment of 
skewed Intermediate Deck Joints see Sk"" Dela/I 
Index No 410 Sheet I of 2 ITypJ 

' l 
Guardrall f' 
Assembly 17' 

ost 
ypJ 

' 

IC. Post Bolts 
II/a If 

IC.Post~ 
' 

0 

' , . 
Existing Curb~ '' 

Intermediate Deck Joint 

!See Note 2! 
\ Asphalt Oterlay 

when present 
rvarles! 

\ 

\ 

- -

' 

I 

' 

I 

,. ' 

., ' 

I I ' 

0 

\Thr Gua 
le Beam 
rdrall 

- -

M 4 2 1-8 11 

BAR BENDING DIAGRAMS 

I: 

/
1-l'h" 

f)3 
2'-0'h" 

fXJNEL BAR 4D 
31-811 

fXJNEL BAR 4L 
L~ 

2'-8" 

BAR 411 

NOTE: All bar dimensions are out to out. 

Control Line~ C_ Top of Curb 

"®'"~" i' -,ml along Br /dge --z_i 
I 

I __________ 'I I --------~--

11 ,~.,......,, ',-," ,,,~.·-,--.. ,., .. 

NOTES: 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<ExTstTng Traffic RaT/Tng not shown for clarTtyJ 

TYPICAL TREATMENT OF RAILING AlJJNG BRIOOE 

I. On approach end provide Index No. 402 fas shown) or other site specific treatment, 
see RoadwO'j Plans. For treatment of tralllng end see Roadway Plans. 

DETAIL "A" 

** Offset may vary± I" for Adhesive-Bonded Anchors and 
Anchor Bolts to clear existing curb reinforcing and 
provide minimum edge clearance. Offset shall be consistent 
along length of bridge. 

CROSS REFERENCES: 

Control Line 

Thrle Beam Guardrall Y.," ± ii2" !Out {Existing Traffic Raf/Ing 
of Plumb! !Mox.!* ( - - - - , !Type Varies! 

' ' ' 
IC. Guardrail Post : I 

I I 

' ' di'>-.r+--it7-%" IJJ x J'lz" Post Bolts 1 

' ' and Recessed Nuts 1 1 ; ____ ) 
' ' Guardrall Post Assembly "A"9 

11B 11 

Asphalt Oterlay 9' 
when present 
!Varies! 

Fina/ Riding 
Surface 

l'-
2

" x IO" x 1/e" or •c·::::Joadway PA/aT_ ~:~1:,,% Curb 

Thick Reslllent Pad ~Varies 1 1 

;=:~==~;p::;::::::::m?- -- -5,,-M~n- - - - L']" 
• I -

Embedment 
1 

:;; 

IC. Thrle Beam 
Guardrail 

~ ... iil f ~ ~ i::: 
OJ Cl § 
-------------

Existing Bridge Deck 

2" ** 

'~+---_-_~_ - - - - - - - - _) s ,-- -

: 2 ..... ~ 11 
r/J x 81' Adhesive-Bonded Anchors 

'~1 , 3" Cl. ** with Heavy Hex Nuts and Washers set In 
_ _ ) Min. drllled holes 15!12" Max. Depth! 

Varies 
~-'-- 2 - l'/4 11 

r/J x / 1-4 11 Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set In drllled holes 
(f' -J'lz 11 Max. DepthJ 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Match Front Face of Thrle 
Beam Guardrall along Bridge~ 

Offset Blockls! as required 
!Schemes 3 and 4 only! 

. 
'Q Thrle Beam "' Guardrail 

c, 
IC. T;rle;;; I 

"" Guardrall 
.e 

Asphalt Oterlay ii, l'-2 11 x 10 11 x !le" I I when present 
!Varies! '- Thick Reslllent Pad 

ill <( 
Fina/ Riding ;: 

~ Surface ~ 

"' 

Varies 

2 - Va" I/! x B" Adhesive-Bonded Anchors 
Schemes 3 & 4 - Oterhang Varies Varle with Heavy Hex Nuts and Washers set In 
Schemes 5 & 6 - Nominal Oterhang 51-2" ** drllled holes (5!12" Max. Depth! 

Contra/Line (Schemes 5 & 6J~ 2 -1'14 11 r/J x J'-4" (11-/ 11 Min.Embed.Schemes 3 & 5J 
Control Line (Projected from 

1 
or 2 - t'/,, 11 

r/J x 8 11 (5 11 M!n. Embed. Schemes 4 & 6) 
Brldge!ISchemes 3 & 4!~ ( Adhesive-Bonded Anchors with Heavy Hex Nuts and 

--, Washers set In drifted holes (f'-l'h" or 5'h" Max. 
2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified 

Post Spacing at Intermediate Deck Joints Detail, Index No. 410, Sheet I of 2, as required. 
For location of Section B-B see Index No. 413, Sheet 3 of 3. 
For Traffic Raf/Ing Notes and Details see Index No. 410. 

Depth respectively!. 

SECTION B-B 
3. Areas where existing structure has been removed shall match adjoining areas and shall be 

finished flat /Jy grouting or grinding as required. Exposed existing reinforcing steel shall 
be burned off / 11 below existing concrete and grouted over. 

@ -
-

TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
<SCHEMES 5 AND 6 SHONN, SCHEMES 3 AND 4 SIMILAR) 
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Front Face of Backwall & 
Begin or End Bridge 

End Deck Joint !See Note 2, 

Sheet I of 3! 

--h-~'~ J 
Exlstlng Perpend/cu/or Wing Wall shownp 
Existing Angled Wing Wall slmllar 

Existing Bridge 
1 

~Existing Wing Post 
Coping ~ ,- - - , !Type Varies! I <C Existing Traffic Roi/Ing ,' 1

1 
Dowel Bars 4L (10" Embedment! 

___ _J_ __________ ~T!_P~ !!°!~e~~-_-=- -=i :: 111: <f Key Post (See Note 2J 
,--, I 

~ - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ : : : : \- -;-i Edge of Existing 

____________________________ J 1L J _ 11 1 )
1

1 ~->;ii Approach Slab (l..acatlon Varies) 
11-:-

1
-.11 l~1 I 

0 

i------- Existing Curb ---------' 111-~,- I L~I 1\/1 
11' --+~j+_~,,----.~ 

Guardrall Post o o 111 -:'.~_ i- - 1 1 ' * 
Assembly(~:·) ________ ~ __ _;.._:::_;1:~J=;~--~§:t~;;:;~-~-2-~_~=~~~;~~;- ~;1;,_=~f __ ;.._~ 

~G~tfe~ L1~e- Front Face of Thrle : : Transition Block 
Beam Guardrall 11 !See Note I! 

I--Existing Bridge Deck~. 11 

-, " 
<e I 

I _. q; Post Bolts-------..., 

Roadway Guard roll Transition 
!See Note I, Sheet I of 3! Existing Approach Slab 

Post Bolts !lost Index No. 413 Post! 
3'-0 11 Transition 

Block !See Note I! 
I Traffic Roi/Ing !Thrle Beam Roadway Guardrall Transition 

I Retrofit! Limits of Payment !See Note I, Sheet I of 3! 

~ q; Post Bolts and Match Line 

!Approach or Tralllng End! PARTIAL PLAN OF RAILING 
1 (See Sheet I of 3J 

~ Direction of Traffic 

Varles (6'-3" Max.p 3'-!'h" Min.) II" Post Spacing as measured 

to q; Post Bolts 

- Asphalt overlay 

I 

End Deck Joint !See Note 2, 

Sheet I of 3! when present Thrle Beam 
!Varies! 

~""') 
!!I, " I' 

I 

8 ' 

Guardrall Post 
11 

Assembly !Typ.! ~ Post Bolts 

11 I 

"'~ °! 
'Jll ~ .. I~'~ I 
Vi 4 

-6~" 131a11 

F~ Ksy Post [Roadway Guardrall Transition 
!See Note I, Sheet I of 3! 

' 
- ~~l~===~=--i:=o==='=~l===~=--i:=o 

~ =Id===±=~== =I= =I===±= b 
I f I I I ~ I I v I I 0 I 
C 1J::: l: C:: :1: :1::: I: C 
~ =:~= = = ~: ~ = = =:=~=:= = = ~: 1 

Transition Block 
- F = 1=i = = = =f = F = = = 1= =1 = = = -=¥: = F fSee Note IJ 

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

Fina/ Riding Surface >..._Existing Cur ·- -· -t ''"'trf~~ '·T't'Ti~.c ~"'/";'::~) ~;~~~f ,".'li::iCf: 70:::'. _ ;~:,. 
Exlst7;;- ~-~v_.f~ - - - - ~ F;o~tF~c~ ~f-Ba;;,aft &- ~ -~\~f '~e: -~ ~ - ""2-[Exlstlng Appr~~;: :i:':ht 

Bridge Deck_/ Begin or End Bridge _______.----1, ·, ~.- 1 

~ Dowel Bars 4L (/0" Embedment! !See Note 2! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Roi/Ing not shown for clarity) 

SCHEME I 
RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALJ.S 

SCHEME I NOTES: 
I. Provide Transition Block fas shownJor Curb ff existing Approach Slab does not have a curbp see Roadway Plans. Shape and 

height of Transition Block or Curb shall match existing bridge curb. Transition Block may be omitted on tralllng ends with 
no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to maintain 2 1
' top and side clearance and 3" bottom 

clearance. 

Front Face of Backwall & 
Begin or End Bridge 

Existing Detached SldMalk or Integral Sldswalk 
less than 6" thick to be removed. See Roadway 
Plans for Dela/ls of Sidewalk replacement. 

/ 
/ /' Existing Flared Wing / /_,,,, \ 

~ DI reef/on of T raffle End Deck Joint !See Wall shown, Existing / // / ' 

Note 2,Sheetlof 3! Para/le/Wing Walls/ml/or~//////// /::;,::P~ 

Approach Slab Curb to 
remain (Parallel Curb ~-H~ r1 r::~~~l::'- 1 r c~::.~:j'"'"""/,--~~/, shown, Flared Curb slmllarJ 

""71 
I 1- - - ,ir- ' - . 5 Bars 4M 
I 11"-~" 1 ~· · F /I ~~ ,(l 

I .. )I ·1>.·.I ~ I 11., ~ "ID . . I '\ : . : 7 __ -';'.I : 
Guardral/Post 0 0 111 ----'~ 1D::·:- .. f-: ~I>-:-. .· : r C\I 

~~~==A=s=s=em==b/y=(T=;:=p=J===-=-=-=-=-~_S-,_.,,-~~':-_~--=: ~ j~ ~~:: f:; :~: :~: {~~ ~--~~ ~ ~ ~~ ~-____ :fj~~~if~~[j '-
--1- ---------J- : : 1 

Double Dowel Bars 4D ao,"_il i---;\Jlr--rnl Edge of 

----- Existing Curb------' 

Gutter Line '' EmbedmentHSee Note 2!- ' I I Existing 

I 

: 
1 Approach 

-+---7--o'---------+-+--------+--~'---+-~-------+---"'~T--------t-+-T----+-t-+- Swb 

I 

A I Front Face of Thrlel Existing Approach (location 
1 Exlstlng ....;.m..m Beam Guard roll Slab J" 2 sp. o l'-3 11 3" Varies) 

Bridge Deck ~q; -+-+-~-----i-+~ 
I q; Post Bolts !lost q; Post Bolts~ Key Post Roadway Guardrall Transition 

3
,_

0
, I index No. 413 Post! !See Note I, Sheet I of 3! 

I 

Transition Block 
Traffic Roi/Ing !Thrle Beam Roadway Guardrall Transition (See Note 1J 

I 

Retrofit! Limits of Payment !See Note I, Sheet I of 3! gJ/ " 
Asphalt overlay Match shape of ~ Varies !Match 

~q; Post Bolts and Match Line when present existing curb I I curb height! 
' !Approach or Tralllng End! PARTIAL PLAN OF RAILING !Varies! 

!See Sheet I of 3! • ~ B 

Varies (6'-3" Max.,3'-l'h" Mln.J II" Post Spacing as measured ~l L\__~-~·-·- 4~rs ~ 
·.· .. .:c.>"..c.'-~,'.:C<:.'.."' l... 

to q; Post Bolts +---I--'" = ~ 
Thrle Beam 
Guardrall q; Post--, End Deck Joint !See Note 2, ;.,...__--J--l"~=~'i="=odJ 0, 

Guardrall Post 
Assembly !TypJ 

,~' Sheet I of 3! ~~-r-1-_-_/_1....-;;_;::cJ~'====:i_: Existing 

"' f'-6~/I 13/a II Dowel Bars 4D (JO" l'-4'h" Approach Slab 

Asphalt overlay 11; Post ~<i; Key Post 
Embedment! !See Note 2! ~--- Edge of Existing 

Approach Slab 
when present Bolts-.,._ __ 11 ~Roadway Guardrall Transition VIEW C-C 
!Varies! _ ~ j _r _ __ !See Note_!, Sheet I of 3! _ _ 

'J~t-:~~~~::::::::~::::::::fijt-eo_- ~- =I'~~==-= ='=- ==+ = =- = =f" =- £- = =- ='=- ==+ = = =- =f" = ±o- = = =-'=- ==+ =- = = = 
~ l=±l====l==l===±=b===b=l===±=b===l=d==== 

0 b 1~11 1°1 1°1 1°1 1°1 lcl to!t:=t:===========:l t~ _ '.'.'.'. I J1::: :1: :1::: J: :C:: :1: :1::: J: J::: :1: :1:: =: 
I~ c= I II Io I Io I Io I Io I I~ I 

Trans It/on Block 
!See Note I! 

==~=_;;_;;;;_;;_;;;;_;;_;;_;;;;_;;_;;;;_;;_;;;;_;;_;;_;;;;;;;;;;;_;=_ ==- _F= ~ ;i~~ ~ ~ ~;~ 3 ~ ~ ~ ~ ~ ~ ~ ~ ~;~ 3 ~ ~ ~ ~ ~ ~ ~ ~ =-:~ ~ :_ = ~: 
c cc-c .. /;Fina/ Riding Surface ~Existing Curb------"" i::::~m°:,,~~S~~r~oi~ ~O" j,;:'.;:;~;;::;jC;]l ___ f1T 

r ~~:~}~~?~:;j~~:~~~~j~~.~:"1.i·~·~J ~ .. ~:r:~ .. ~2z.;5};:t;5:;.:~~2~~?:~~:t::-~.;:~_µj "' 
Existing / ~ ::,,~ "- - - -\Existing Approach Slab 
Bridge Deck Front Face of Backwall & _..,\:?: :.'" 

Begin or End Bridge---------·~ 
PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

<Existing Wing Post and Traffic Roi/Ing not shown for clarity) 

SCHEME 2. 
RAILING END TREATMENT FOR PARAL1£L OR FLARED CURBS WITH DETACHED 

SIDEWALJ<S OR INTEGRAL SIDEWALJ< LESS THAN 6" THICK 
SCHEME 2 NOTES: 
I. 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 tralllng ends with no opposing traffic 
and on bridges with flared Approach Slab Curbs. 

2. Field bend or flit Dowel Bars 40 and Bars 4M within Transition Block as required to maintain 2" top and side clearance and 3" bottom 
clearance. 
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I 

Front Face of Backwall & 
Begin or End Bridge 

Intermediate Deck Joint 

Existing 
Bridge Deck 

Post Bolts (Last Index No. 413 Post! 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall 

Existing Approach Slab 

I Traffic Railing !Th le Beam Retrofit! Limits of Payment 

_,,---- Ii. Post Bolts 

' 

Roadway Guardrall Transition 
(See Note I, Sheet I of 3! 

~Ii. Post Bolts and Match Line 
(Approach or Trolling End! 
(See Sheet I of 3! 

DI reef/on of T raffle 

' 

I 

PARTIAL PLAN OF RAILING 

Varies (6'-3 11 Max., 3'-!'h 1
' Mln.J 

Varies (6 1-3" Max., 3'-l'h" Mln.J 

A halt OV I sp er ay 
when present 
War/es! 

I 

Guardrall Post 
Assembly (TypJ 

Thrle Beam 
Guardrail~ 

-

Varies (6'-3 11 Max. spacing) 

(Typ. along Approach Slab! 

Varies (2'-1" Max. spacing) 

dashed, number req 1d. 
1 varies)~ 
I I 

. 
' ' . I Io" 11 

' 

., lh I lhl' I 

' 
I I I 

Post Spacing Scheme 3 as 

measured to Ii. Post Bolts 

Post Spacing Scheme 4 as 
measured to Ii. Post Bolts 

!%" 

I 

~LJ;:I ~ - ~~I~ 
- - -------------,,---

1 ~Final Riding Surface 11 Existing Curb___.>-. .,..,.-,,.. ,,~·' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ral/lng not shown for c/arltyJ 

===== SCHEMES 3 AND 4 
RA/UNG END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Backwall & 
Begin or End Bridge 

Intermediate Deck Joint 
(See Note 2, Sheet I of 3! 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall Existing Parallel Wing Wall Shown, 

Existing Flared Wing Wall Similar 

Existing Wing Post 
(Type Varies) 

Existing ~ 
Bridge Coping A1 Existing Traffic Roi/Ing B I 

T ransltlon Block 
(See Note /J 

Existing 
Curb 

~ A I (Type Varlep) 

-~~-~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~-~~~=-~ 
111 I 

- - - - - - - - - - - - - - - - - - - - _llJ,=,== =<=<===,=<===,====<= =,=,===<=,d 

Guardrall Post 
Assembly ITypJ 

11 I ,, ,, ,, 
,, 0 0 

G~tte~ / l- -~ 
------------~~---------------------~---

Line-:_) Front Face of Thrle 11 
Beam Guardrall 1

1 B I , , ...;,.i 
I 

I 

A I Existing 
...;,;.i Br ldge Deck 

Existing Approach Slab 

Post Bolts !Last Index No. 413 Post! Ii. Post Bolts 

_L 

Dowel Bars 4L 00 11 EmbedmentJ 
(Place 3 Bars Min. Top and 

,- _ I Bar Min. Bottom!, shift to 
1 > /1 clear Post Anchor Bolts 
~- ;.! (See Note 2J 
I I 

~I 
Edge of Existing 
Approach Slab 
(location Varies! 

3 1-0" Transition 
Block (See Note /) 

Roadway Guardrail 
Transition (See Note I, 
Sheet I of 3! 

I Traffic Roi/Ing IThrle Beam Retrofit! Limits of Payment Roadway Guardrall Transition 

~Ii. Post Bolts and Match Line 

1 
!Approach or T ralllng End! 
(See Sheet I of 3! 

PARTIAL PLAN OF RAILING 
Varies (6'-3" Max., 3'-l'h" MlnJ Varies (6'-3" Max. spacing) 

(Typ. along Approach Slab! 

Varies (6'-3" Max., 3'-l'h" MlnJ Varies (2'-1" Max. spacing) 

ITyp. along Approach Slab! 

Ii. Key Post~ 

II" 

II" 

!See Note I, Sheet I of 3! 

~ DI reef/on of T raffle 

Post Spacing Scheme 5 as 

measured to Ii. Post Bolts 

Post Spacing Scheme 6 as 
measured to Ii. Post Bolts 

End of Existing 
W Ing Wall and Curb 

Addltlonal Posts requl red II/a 11 
1

1 

for Scheme 6 (shown -~i---~'-' 

Asphalt overlay 
when present 
(Varies)--~ 

Thrle Beam 
Guardrall 

Guardrall Post 
Assembly ITypJ 

dashed, number req'd. 1 

varies! I' 
Ii. Post Bolts 

' ~Roadway Guardrail 

SCHEMES 5 AND 6 NOTES: 

= ~~ 1= ==~=-=lo{' _Jl Transition (See Note I, 
=±of 1= = = d = o± = Sheet I of 3J 
_l__l ____ l~J__ 

;;; r;; ;;; i;;; ;;; ;;; ;;;) ;;; J ;;; Trans It Ion Block 
I ~ I I ~ I 

= r= = 1= = = =; = =r (See Note fJ 
= ¥ = 1= = = =j = =f 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ral/lng not shown for clarify) 

SCHEMES 5 AND 6 
RA/UNG END TREATMENT FOR PARALLEL INTEGRAL CURBS 

I. Provide Transition Block (as shown! or Curb If existing Approach Slab Curb does net 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 tralllng ends with no op{XJslng traffic. 

2. Field bend Dowel Bars 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 Thrle 
Beam Guardrall 

[ Post Bolts and 
Match Line 
!T rolflng End! 

I .!.l 
' 

I 

' 

I 

!See Sheets _ I 

2 and 3 of 3! ~ 

Guordralf Post 
Assembly with 

Guardrall Post Assembly 
with Offset Block !TypJ 

Intermediate Deck Joint 

Existing Curb 11 !See Note 2J 

- - - - - -;- - - - - - - - - -, ' - - - - - - - -

[

Existing Bridge 
Coping 

-- -----

II 
~~,~ II 
o o 11 

II 
II -------J------

Gutter Line II 
II 
II 

Existing Bridge Deck 

~ Direction of Traffic 

PARTIAL PLAN OF RAILING 

[ Post Bolts and 
Match Line 
!Approach End! , 

!See Sheets " I 

2 and 3 of 3! l 

6 1-3" spacing (Typ. except as noted along Bridge, see Note 2J 

/
1-6 11 Min. for non-skewed joints. For treatment of 

skewed Intermediate Deck Joints see Skew Detalf 
Index No 410 Sheet I of 2 !Typ ! 

' l 
' 

Intermediate Deck Joint 
[ Post Bolts !See Note 2! 

tVa II r-Asphoft overlay 

[ when present 
!Vories! 

' 

I 
Guo 

le Beam 
rd roll 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

L 4 41-1" 

BAR BENDING DIAGRAM 

3 1-8 11 

NOTE: All bar dimensions are out to out. 

Standard Offset Block 

Thrle Beam Guordroll 

l'-0" ± ** 
6" 
~ 

Nominal 
I 

~ 11 ± Vz" Out of 

Plumb !Mox.!* 

c---[ Guard roll Post 

% 11 r/J x 8 11 Post Bolts 
and Recessed Nuts 

Guardrall Post Assembly "A", 118 11 

or "C" (See Roadway PlansJ 

Fina/ Riding Surface 

Asphalt OVerley when present (Varies) 

~ "' 'il "" -" :§ .g 
~"' 

~ ~~ 
1: ";:: _g 
h ~~ 

~ "'1l - §l; ,. 
~ !:: 1l 
Cl "' ... 
-e 
~~ a 

~ 2' ~ -... - "' 0 ~ 

Cl "'~ 

I r---.J I 

1- --------~J 

~ ... ill t: ~ ~ i:: 
cl5 Cl ~ 

Existing Bridge Deck 
211 

Nominal 
overhang 

Control Line 2 .... 1~ 11 r/J x 11-4 11 Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set In drlf/ed holes 
(f'-t'h" Max. Depth! 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Varies** 

Offset Bfock!s! as required Offset Block !TypJ \ ; 

=~= 
Post~ 

11 "/, I \ 

rThr 

Thrle Beam Guardrall 
~" ± Vz 11 Out of 

Plumb !MoxJ * 
c---[ Guard roll Post 

' . " 
I • I I •• I \ 

' " 
I I 

TYPICAL SECTION THRU EXISTING TRAFFIC 
RAILING SHON/NG LIMITS OF REMOVAL <BRIDGE 

DECK SHONN, WING WALL SIMILAR! 
% " Qi Post Bolts (length varies! 
and Recessed Nuts 

i':rs~{ng Curb Y~-~ ~{ :~ IZ~: ~,;·:\i;,f f ·~.-: :s~ ~-·:::;;:-· -·;: ~:;;··~ ~·.~ :-:;: ~ ~~:"'·':}:"~'~J f:;~S:;'~'~t'~I?~ ~~":ia~~dlng 
~!c.:?~ -'c~.r.,_ '9_}{.,c. ~·~·~·~ '=~~·~~ ~-\2c'.JL·_·~ ~ b·~-·~ 2'5pc·~~~~~:} 

!-.__Existing Curb---y 
II ··~-·-··-II ...... ~ .,... ,~,-,-, '7'"• 

Guardrall Post Assembly 1JA", 1JB 1J 
or "C" (See Roadwey Plans) 

Existing Bridge Deck 

Cont rot Line? J .-- . - I_ -T,-op_ of Curb 
PARTIAL ELEVATION OF INSIDE FACE OF RAILING -~.. 1_ 

TYPICAL TREATMENT OF RAILING ALJJNG BRIDGE Front of curb LJ' 
NOTES: along Br /dge ?..J 
I. On approach end provide Index No. 402 fas shownJ or other site specific treatment, see Roadwey Plans. / 

For treatment of tralflng end see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified Post Spacing at 
Intermediate Deck Joints Detalf, Index No. 470, Sheet I of 2, as required. 

DETAIL "A" 

Final Riding Surface 

Asphalt overlay when 
present !Vories)--+!'! 

... 
~ 

*Shim with washers around Anchor Bolts and 
Anchors as required to maintain tolerance. 

.!! [ 

Existing Approach Slob 
2 11 Nominal Varies 

2 .... 3 11 r/J x 8 11 Adhesive-Bonded 
Anchors with Heavy Hex Nuts and 
Washers set In d riffed holes 
!5'h" Mox. Depth! 3. Areas where existing structure hos been removed shall match adjoining areas and shall be finished flat /:J; 

grouting or grinding as required. Exposed existing reinforcing steel shall be burned off /11 below existing 
concrete and grouted over. 

CROSS REFERENCES: 
For Match Line see Index No. 414, Sheets 2 & 3 of 3. 
For location of Section B-B see Index No. 474, Sheet 2 of 3. 
For Traffic Roi/Ing Notes and Oetolls see Index No. 410. 

**Offset may vary± ! 11 for Adhesive-Bonded 
Anchors to clear existing curb reinforcing 
and provide minimum edge clearance. Offset 
shall be consistent along length of bridge. 

overhang 

Control Line 
3 11 Cf. Min. 2 .... /~ 11 r/J x 11-4 11 Adhesive-Bonded Anchors 

with Heavy Hex Nuts and Washers set In 
drlffed holes (f'-t'h" Mox.Depth! 

SECTION B-B <SCHEME 2J 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
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Guard roll Post Assembly 
with Offset Block ITyp.! 

End Deck Joint !See Note 2, Sheet I of 3! 
c-- Front Face of Back wall & Begin or End Bridge 

Existing Bridge Deck 
I 

3'-0 11 Transition 

Block !See Note {) 
Existing Approach 
Slab 

Traffic Ralllng IThrle Beam Retrofit! Limits of Payment Roadwcy Guard roll Transition (See Note I, Sheet I of 3J 

l

_r [ Post Bolts 
!Lost Index 
No. 47 4 Post) 

Guardrail Post 
Assembly w Ith 
Off t Bf k IT se oc yp. 

I ~ [ Post Bolts and Match Line 
1-f (Approach End or Tralllng End! 

!See Sheet I of 3! 

[ Post Bolts 

PARTIAL PLAN OF RAILING 
2 - Variable Spaces (6 1-3 11 Max., ff" Post Spacing as measured 

3'-IV,' Min.! to [ Post Bolts 

~ Direction of Traffic 

[ Posty, End Deck Joint !See Note 2, Sheet I of 3! 

l!/e " I / ' -6'% " 
~+--~-~-

Thrle Beam 
G d II Roadway Guard roll Transition I 8 

Asphalt OV [ Key Post !See Note I, Sheet I of 3! 

uar ra.

7 erlay 

I 

[ when pr 
!Varies! 

esent Post Bolts 

~ 
" " 

' . ' ' . ' 

" 
I ,,. I I ,. I I 

{ :~t:," ~1 :~;;,~:.-:~;;~~ ~.~:~~2:·~~~~·:·~ ~~(~:;~~ ~<~'!~~"'-~,;.c:~: =c~~·.· ···~··. ~:~ J~it{X~~£; ? 
"-=" ~;x~s;~-;,~;e . ~ -;r~n~~:a;:f ~:c~:~, :cc.~·~~~;~~?. ·. v~~~ • ~· ;'c--v~-°, ~ ?c;;a~;~;;o~"~,~:~ .7see Note o 

:__:__--\ . . 
Deck Begin or End Bridge 

1 
• ~ S.~ ~ Existing Approach Slab 

~Final Riding Surface !-.___Existing Cu 
','7, • . . '7' ·;;-;• • ..,-.,' 

~ 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME I 

Dowel Bars 4L 110' Embedment! 
!See Note 2! 

RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME I NOTES: 
I. 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 trall/ng ends with 
na opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block os required to maintain 2" top and side clearance and 3" bottom clearance. 

.::--Front Face of Back wall & Begin or End Bridge 
3'-0" Transition 

Block !See Note I! Intermediate Deck Joint !See 

Existing Bridge Deck 
I 

Traffic Railing IThrle Beam 

I [ Post Bolts f Last 
f-" Index No. 474 Post! 

I 

[ Post Bolts~ 

Retrofit! Limits of Payment 

Dowel Bars 4L 
(10 11 EmbedmentJ 
!See Note 2! 

T ransltlon Block 
!See Note {) 

-~-L ___ l _ _J __ ~ 

Existing Approach Slab 

Roadway Guardrall Transition 

!See Note I, Sheet I of 3! 

~ DI reef/on of T raffle 

[ Post Bolts I 
PARTIAL PLAN OF RAILING 

and Match Line 
!Approach End or 
Trailing End! 
!See Sheet 
/of 3! 

Asphalt overlay 
when present 
!Varies! J 

1 

Varies (6'-3 11 Max., 

3 1-l'h 'J Min.) 

Thrle Beam 

I 

Guardra/1

1 I 

' " " 

Varies (3'-l'h" Spacing MaxJ II', Post Spacing as measured 

ITyp. Along Wing Wall! to [ Post Bolts 

Guardrail Post 
Assembly with 
Offset Block ITypJ 

[Key Post~, 
End of Existing Wing Wall 

II/a 'J I 1-6% Jr 

[ Post Bolts 
1 (See Note 19 Sheet I of 3) 

1

1 Transition Block 

"" 

, \oadway Guardrall Transition 

l~tl i: =~=-f:1-= -=-=~=~-=-=~;-;re/) 
i~::;;~°',;:::;;::~~""~"'·1:; :::~.~,,~;"°·1:;=;=:=;=:=:=;=:=:=;=:=;:;·:;::;.:!·1:::::~::;;:::::;;::;;:::::;;::;;:::oe;:;:~:~:E:=1:~·1 :::::;;:::::;;::;;::;;::~::;;::~~±<~"',~'~·: = ~~l c _~~ -L~ 1-~ -~ ~ L~~ -~ -~ -L~ 1 J 

!See Note 2! 
PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME 2 
RAILING END TREATMENT FOR PARALLEL WING WALLS 

SCHEME 2 NOTES.• 
!. Provide Transition Block las shown! or Curb If existing Approach Slab Curb does nat 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" bottom 
clearance. 

@ -
-
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Seal exposed joint with low modulus slllcone sealant. 

Guardrall Post Assembly 
with Offset Block ITyp.! 

Front Face of Back wall & 
Begin or End Bridge 

Existing Bridge Deck 
Existing Approach Slab 

~ ~ Post Bolts 

I 

Traffic Roi/Ing IThrle Beam Retrofit! Limits of Payment Roadway Guardrall Transition 

I q; Post Bolts I Last r Index No. 414 rstJ 

li2 Post Bolts and 
Match Line !Approach ~ 
End or Tralllng End! 
!See Sheet I of 3J 

er lay 
esent 

Asphalt Ot 
when pr 
!Varies) 

' 

I 1 

" 
I o I I 

I ,. I 

!See Note I, Sheet I of 3J 

=--=1 DI reef/on of T raffle 

PARTIAL PLAN OF RAILING 

Varies (6'-3 11 Max., 3 1-l'h" Mln.J Varies (3 1-l'h" sp. Post Spacing as measured 

G b/y d /IP IA uar ra OS ssem 
li2 Post Bolts with Offset Block ITyp.J r Thrle Beam ' 

li2 Post~; Guardrall 

' " ~j]lf 
' 0" ~·11~ ' 

'I 11° I I ~·11[ 

' 
1~'=' 

'' ~Fina/ Riding Surface 
'-:-C•,_,.,.,, ,,,-,-;';"·· 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

SCHEME J 
RAILING END TREATMENT FOR FLARED WING WALLS 

@ -
-

Match Front Face of Thrle varies 
Beam Guardrallalong Brldge---._c-~------i 

(f'-O"± Min.) 
Offset BlocklsJ as required 

Thrle Beam Guardrall 

1F-i---lh-% " I/! Post Bolts I Length 

9 
"" -E 

Asphalt Oterlay when ~ 
present rvar!esJ _ 

Fina/ Riding Surface 

Varies) and Recessed Nuts 

~ ( 

2 - fs" </J x B" Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set In 
drllled holes 15!/;," Max. Depth! 

Existing Approach Slabj-Oterhang 
----'o+---t~~-i-~ 

Varies 

Varies 
3 11 Cl. Min. 

2" Nominal 

Control Line !Projected from Bridge! 

Existing Wing Wall 

2 - t'/., 11 (/J x l'-4" Adheslve-Bonded 
Anchors with Heavy Hex Nuts and Washers 
set In drllled holes 11'-I!/;," Max. Depth! 

SECTION C-C <SCHEME JJ 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 

SCHEME 3 NOTE: 

/, A single fa" I/! x 8" Adhesive-Bonded Anchor may be omitted as shown when 2" clear cover cannot be 
provided !see Section C-CJ. 
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BILL OF REINFORCING STEEL 
Intermediate Deck Joint MARK SIZE LENGTH 

Existing Traffic Rall Ing 11 ISee Note 2! 

!Type Varies!~ _ _ ~ 

-~~~~~~~~~-~~~~~~~~====== 
L 

Existing Bridge 
Coping 

- -----

D 4 3'-7 11 

L 4 4'-J11 

Front Face of Thrle 
Beam Guardrall 

~ Post Bolts , 

and Match Line) 
IT ralllng End! 
(See Sheets 
2and3of3! 

1 

' 0 " 

.,, I 

Guordrall Post Assembly 
- - - - - - - - - - - - - with Offset Block ITypJ 

= DI reef/on of T raffle 

II 
II 
II 
II 
II 

II 
II 
II 
II 

Existing Bridge Deck 

~ Post Bolts 

PARTIAL PLAN OF RAILING 

and Match Line 
!Approach End! , 
!See Sheets -, I 

2and3of3! "-! 

3 1-IY'z 1
' spacing fTyp. except as noted along Bridge, see Note 2J 

l'-2" Min. for non-skeHed joints. For treatment of 
skewed Intermediate Deck Joints see Skew Dela/I 
Index No 410 Sheet I of 2 ITypJ ' ,\ 

ost 
Ith 

Guard roll P 
Assembly w 
Offset Bloc k (Typ,) 

I ' a II 

I . a1 I 

~ Post Bolts 

II/a If 

~Post~ 
0 ' 

,. I 

Intermediate Deck Joint 

!See Note 2J 
Asphalt CNerlay 
when present 
!Varies! 

I a" II 

I all l1 

' 

I 

' 

I 

" 
I 

\Thr 
Gua 

le Beam 
rd roll 

M 4 21-811 

BAR BENDING DIAGRAMS 

fXJNEL BAR 4D 
31-811 

~L~ 
fXJNEL BAR 4L 

2'-8" 

BAR 4M 

NOTE: All bar dlmenslons are out to out. 

Control Line~ C_ Top of Curb 

I 
-

Existing Curb_...., II 
II ,~ .. ,.....,, ',-," ,,,~.·-,--.. ,., .. 

o ·o\7 o• o ·oil a' o o o •,\)o\7 a oo\) 17 0 "o Vo•. Jl\7" \] .'?: \] • '\} 17. • \] o'l • 

\] __ ._?-"- _\)_ -• _'.?-'-- '5J _s-._:' _57_ - _.,.,.__: 57_ o_ -""' _'._ =~~-""''~~ -~ _j L_: _• _" - - -"> ~ _" - • t '=•-f_,P_, - _• - •__;_'!/__: 

"®'"WcO i' -,ml along Br /dge --z_i 

I 

DETAIL "A" t ~ ~ --.-~ ---·;j-J1·- ~ -C--.-. -.- c-·-;-.-.~-1 ~~- 0 -0 ,~-;"·~Jt·~if --0-.;v~i 0 ~[%~e 
;;,s~{ Curb ~Existing Bridge Deck___/ *Shim with washers around Anchors as required to 

ng maintain tolerance. 

NOTES.' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<ExTstTng Traffic RaT/Tng not shown for clarTtyJ 

TYPICAL TREATMENT OF RAILING AlJJNG BRIOOE 

I. On approach end provide Index Na. 402 fas shown) or other site specific treatment, see Roadway Plans. 
Far treatment of trallfng end see Roadway Plans. 

** Offset may vary± I" for Adhesive-Bonded Anchors 
ta clear existing curb reinforcing and provide 
minimum edge clearance. Offset shall be consistent 
along length of bridge. 

CROSS REFERENCES.' 

Standard Offset Block 

Thrle Beam Guardrall 

Asphalt CNerlay ~ 
when present -
!Varies! 

Fina/ Riding 
Surface 

~ .. ill f ~ ~ i::: 
Qj Q :§'. 

Existing Bridge Deck 2 " Nominal 
CNerhong 

Control Line 

/
1-0" ± ** 

6" 
~ 
Nominal 

I 

~ir ± ~ 11 Out of 

Plumb IMaxJ * f Existing Traffic Roi/Ing 
_ _ _ _ !Type Varies! 

Guardra/1 Post i" 
: I I 

% " (/) x 8 11 Post Bolts 
and Recessed Nuts 

I , 
I 

\I ___ ) I 

Guardrall Post Assembly 11A", "B 11 

or "C" (See Roadway Plans) 
I I 
I I 

Slope.' I : Existing Curb 

:--.,,,i:;;:;;::±'lJ;:;, ;:;:::;:_I:--~~ ~c;\i<,;(}LL;~"~'" - - - -< W:r' 
I 'jl 11 __l Embed~ent j) :: ~ 
I "; 
~ ,-----------

1 "' 

1{ 
;v; .. -~ t ~:-~·JI 

Min. 

2 - Y's" </J x B" Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set In 
drllled holes 15'h" Max. Depth! 

2 - !'/,," l/J x l'-4" Adhesive-Bonded Anchors with 
Heavy Hex Nuts and Washers set In drllled holes 
11'-l'h" Max. Depth! 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Match Front Face of Thrle 
Beam Guard roll along Bridge 

Asphalt CNer/ay O, 
when present { 
!Varies! 

Fina/ Riding 
Surface 

Varies** 

(J,-0,, ± MlnJ ~" ± !6" Out of 

Plumb IMaxJ * (Existing Wing Post 
_ _ _ _ !Type Varies! 

i----rt. Guardra!IPost( \ 

: I 
% "l/J Post Bolts llength varies! 
and Recessed Nuts 

I 

----------- --_: 1-_ 1 2 - VB" l/J x B" Adhesive-Bonded Anchors 
Schemes 3 & 4 - overhang Varies Varle 3" CJ. with Heavy Hex Nuts and Washers set In 

Schemes 5 & 6 - 2" Nomlna/CNerhong 5'/,""* Min. drllled holes 15'/," Max.Depth! 

Control Line (Schemes 5 & 6J 2 - I~ 11 
</J x l'-4 11 (J'-1" Min. Embed. Schemes 3 & 5J 

Control Line !Projected from : or 2 - !'/,," l/J x B" 15" Min. Embed. Schemes 4 & 6! 
Br!dge!ISchemes 3 & 4!----, ( Adhesive-Bonded Anchors with Heavy Hex Nuts and 2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified Post Spacing at 

Intermediate Deck Joints Detall, Index Na. 410, Sheet I of 2, as required. 

3. Areas where existing structure hos been removed shall match adjoining areas and shall be finished flat /Jj 
grouting or grinding as required. Exposed existing reinforcing steel shall be burned off 111 below existing 
concrete and grouted aver. 

For lacatlon of Section 8-B see Index No. 475, Sheet 3 of 3. 
For Traffic Roi/Ing Notes and Details see Index No. 410. 

-i Washers set In drilled holes 11'-l'h" or 5'h" Max. 
Depth respectively! 

SECTION B-B 

@ -
-

TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
<SCHEMES 5 AND 6 SHONN, SCHEMES J AND 4 SIMILARJ 
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End Deck Joint !See Note 2, 
Sheet I of 3! 

Front Face of Backwall & 
Begin or End Bridge 

Existing Wing Post !Type Varies! 

Existing Bridge Existing Curb 
1 1 Exlstlng Perpendicular Wing Waif shown, 

cap/~ ~J ====~I = =- f~:rn:=~;:!~1~: ~ :: !(;Key ::
11

ng Angl;:.:~;;:~:,~;~~mbedment) 
Guardrall Post Assembly /- - :-'._ 111 :

1 
\- --;-i \- -::;i Edge of Exlstlng Approach 

-wlthOffsetB/ock(Typ.J __________ JIL_!_,I 1 >1
1 1 >1

1 
11-: -+--11 ~ __::::, ~ __::::, Slab (location Varies) 
,,1- -~,~-:j::::::;::::I:P;::*;i 0 -11111E --+-~, ~>+',----.~ 

f----0~~----_-_-_-_-_-_-_~_-_-_~_-_-~------j-~~--~--~-:;:"~--=~~ -::: J':~~~:=~t=-~-6_;-:::;~~~~~~I -~-~::_==.;_~~~.;_~~- .;_ _ ;.;_ ~ -:::1~-::cr---~-"~ 
0 0 

___/ 

1 

11 Transition Block 
Gutter Line 1 1 (See Note /J 

" Front Face of Thrle 11 

Beam Guardrafl 11 

~ [ Post Bolts !Las~ 
Index No. 415 Post! 

Existing Bridge Deck 

I 

Roadway Guardrall Transition 
!See Note I, Sheet I of 3! Existing Approach Slab 

I 

[ Post Bolts -...i 

T raffle Rall/ !Thrle Beam 
I Retrofit! Lim/ s of Payment 

3 1-0 11 Transition 

Block !See Note !) 

Roadway Guordralf Transition 
!See Note I, Sheet I of 3! 

~[ Post Bolts and Match Line 
!Approach or Tralllng End! PARTIAL PLAN OF RAILING 

~ Direction of Traffic 

' !See Sheet I of 3! 

2 - Variable Spaces 11 11 Post Spacing as measured 
(3 1-l'h" Max., l'-6-%" Mln.J to [ Post Bolts 

End Deck Joint !See Note 2, 
Thrle Beam Asphalt overlay 

when present Guardrall 
!Varies) w.· I' 

I 

Guordralf Post 
' 

Assembly w Ith 
[ Post Bolts 

11 
Offset Block (Typ.! 

11 
' 

" ' 1/rn 
' 

11 0 1 I 

)j!J ~ ' 
'' I 

I 11° I I I~~ 1 ~ 
~·~~~.CF/na/Rldlng Surface "----Existing Cur 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ra111ng not shown for clarify) 

SCHEME I 

Transition Block 
!See Note !) 

RAILING END TREATMENT FOR PERPENDICULAR OR ANGLED WING WALLS 

SCHEME I NOTES: 
I. 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 trafflng 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" bottom clearance. 

Front Face of Backwall & 
Begin or End Bridge 

Existing Detached SldlNfalk or Integral Sld'1Nalk 
less than 6" thick to be removed. See Roadway 
Plans for Detalls of SldewaJk replacement. 

Existing Wing Post !Type Varies!~// ~, 
=Direction of Traffic End Deck Jo/nf(See Existing Flared Wing Wolf ","" '~ 

Note 2, Sheet I of 3! shown, Existing Parallel " ~"/// / / ;~ 
Existing Bridge AJ Existing Traffic Ralflng Wing Waffslmffar-..._ / //""/" / ";:Jf'" , 

~~~~~~~~A~~~ ~~P~ ~=~~p-'._ ~ i~-=- -_ -_ -=----_-_-_//////// / ~ /~_;;~_;;/'/' ¥ ' ~::O~~c~P~~~1~':!:r£0 
_Guardrall Post Assembly _ _____________ ~ :~ ______ -;_..:-.-.;-~-.:=--;~~. :- _ :'J°m~~~jlared Curb ""71 
with Offset Block (Typ.J rExlstlng Curb :~~~"}·.r·u

5

;:/i: __ ._·_:-·r:ji.· :· __ . .· : -~~;i-._ .. · _,.._ ___ ~.:...i--~5 Bars 4M 
0 0 111

" ~ "iU · 1·) .1 · ·-·-1·>· l · · · : . -·1 )-.-1 · · - 111~~;;;;m;~;;;~ 3 1 1 1 i,~".'T'" 1U-:-. f--~1-: .. f'.-:~1. -·-: : _·_··?-.."'.1·· - - Ir ~ 

_ l_ - - - - - - - - - - - - - -l---_: _cr_-i=-~~jf ;~~~~~7;~~~~~~~6~~~~~~~~~~t~~~~~~~: ~-~=~~Sail " 
I 

Front Face of Thrle I ': ' : Double Dowel Bars 4D (fQ~'J.il l---Aflr--111111 Edge of 
Beam Guo rd raff '' 1 Embedment! !See Note 2! Existing 

Gutter Line : 1 1 Approach 
-+--r--F-------r-------~--~-+-~-~r----+---'c-----,-----+-+-_,----+-r--+-s1ab 

I 

~ Existing Approach (Location 
' Existing I SI b a 3" 2 sp. o /1-3 11 3" Varies) 

~ 
Bridge Deck ~ [ Post Bolts~ [ K p t -n-~---~-r-i--- C I 

fi.. Post Bolts (last ey os Roadway Guardrafl Transltlon 
3

1_
0

11 ~ 
Index No. 415 Post! !See Note I, Sheet I of 3! 

I T raffle Rall/ !Thrle Beam Roadway Guard raff Transition 
I Retrofit! Lim/ s of Payment 

~ [ Post Bolts and Match Line 
!Approach or Tralllng End! 
!See Sheet I of 3! 

!See Note I, Sheet I of 3! 

PARTIAL PLAN OF RAILING 

2 - Variable Spaces II" Post Spacing as measured 

f3 1-l'h" Max.9 11-6'% 11 Mln.J to [ Post Bolts 

Sheet I of 3! 

[ Post-----, 

Thrle Beam j' 
Guard raff Post Guard raff 

1 Assembly with l_V._'_' ~-'-'-_6_~_'_,' 

End Deck Joint !See Note 2, 

Offset Block !Typ.! 

Asphalt overlay when 
present (Varies) 

[ Post 
Bolts-.,-,-_---IJ 

i---- Edge of Existing 
Approach Slob 

Trans It/on Block 
!See Note I! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ra111ng not shown for clarify) 

SCHEME 2 
RAILING END TREATMENT FOR PARALLEL OR FLARED CURBS WITH DETACHED S/DEWAU<S 

OR INTEGRAL S/DEWALJ<S LESS THAN 6" THICK 
SCHEME 2 NOTES: 
!. 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 trolflng ends with no 
opposing traffic and on bridges with flared Approach Slab Curbs. 

2. Field bend or flit 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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Existing 
Curb 

Front Face of Backwall & 
Begin or End Bridge Existing Curb Integrally reinforced 

with Approach Slab or Wing Wall 

Existing 
Post Bolts (Last Br ldge Deck 

Index No. 415 Post! 

Existing Approach Slab 
~ ~ Post Bolts 

I 

I 

I Traffic Ra/ling !Th le Beam Retrofit! Limits of Payment Roadway Guardrall Transition 

!See Note I, Sheet I of 3J 

DI reef/on of T raffle ~ [ Post Bolts and Match Line 
!Approach or Trolling End! 
!See Sheet I of 3J 

PARTIAL PLAN OF RAILING 

I 

2 - Variable Spaces 

(3'-l'h'J Max., l'-63/t,u MlnJ 

2 - Var/able Spaces 
(3 1-l'h" Max., / 1-63/4 11 MfnJ 

A halt OV I sp er ay 

Guardrall Post 
Assembly w Ith 
Offset Block !Typ J ··-

when present Thrle Beam I 
!Varies! Guardrall\ 

I 

" I o " I C,' II 

I, I •11 I I ., I 

' 

Varies (3'-l'h IJ Max. spacing) 

!Typ. along Approach Slab! 

Varies (2'-1" Max. spacing) 

!Typ. along Approach Slab! 

[ Post 

Post Spacing Scheme 3 as 

measured to ~ Post Bolts 

Post Spacing Scheme 4 as 
measured to [ Post Bolts 

Roadway Guardrall 
6'a" l'-63/t," Transltlon (See Note I, 
~'--'+--~=-Sheet I of 3J 

I o" II 
' 

I 011 I, 
I 

I 

' 

1 ~Fina/ Riding Surface '' Existing Curb-----" II .,..,.-,,.. .. ~·' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ral/lng not shown for c/arltyJ 

===== SCHEMES 3 AND 4 
RA/UNG END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Backwall & 
Begin or End Bridge 

Intermediate Deck Joint 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall 

Existing Parallel Wing Wall shown, 
Existing Flared Wing Wall slmllar 

Existing Wing Post 
(Type Varies! 

T ransftlon Block 
!See Note /J 

Dowel Bars 4L 00" EmbedmentJ 
!Place 3 Bars Min. Top and 

Existing 
Curb 

I Bar Min. Bottom!, shift to 
clear Post Anchor Bolts 
!See Note 2J 

I ~I 
Edge of Existing 
Approach Slab 
!Location Varies! 

l [ Post Bolts r Las~ I 
Index No. 415 Post! 

Existing 
Bridge Deck 

Existing Approach Slab 
I 

[ Post Bolts-
3 1-0'J Transftlon 
Block (See Note /J 

Roadway Guardrall 
Transition (See Note !, 
Sheet I of 3J 

I T raffle Ra I/Ing !Thrle Beam RetrofltJ Limits of Payment 

~ [ Post Bolts and Match Line 
!Approach or Trolling End! 
!See Sheet I of 3J PARTIAL PLAN OF RAILING 

2 - Variable Spaces 
(3'-l'h" Max.9 11-63/t,J' MlnJ 

2 - Variable Spaces 
(3'-t'h" Max., l'-63/t," MlnJ 

Asphalt overlay , 
when present Thrle Beam 

Guardrall Post 
Assembly with 
Offset Block !TypJ 

Varies (3)-l'h'J Max. spacing) 

(Typ. along Approach Slab! 

Varies (2'-1" Max. spacing) 

II" 

II" 

Roadway Guard raff Transltlon 

!See Note I, Sheet I of 3J 

~ Dlrectlon of Traffic 

Post Spacing Scheme 5 as 
measured to [ Post Bolts 

Post Spacing Scheme 6 as 
measured to [ Post Bolts 

[ Post Bolts 

End of Existing 
Wing Wall and Curb 

(Varies) Guardrall ~Roadway Guardrall 
~=-:!===='=~1 ={'_Jl Transition (See Note I, 
d=±o===1==1== Sheet/of 3J 
_J _: _!__ ___ I_ v _I __ 

:! ;;; 1 ;;; ;;; ;;; i;;; ;;;i;;; ;;; Trans It Ion Block 
I ~ I I o I 

=r = r= = = = 1= =1 = (See Note IJ 
=r=f====1==1= 

fq.~~~ ~;; ~~'.~~~~~~:.~~~ ~], ~~~'"·~f¢j;~~~;~~?'"': .. ::~~~~:~ ~· ~.':~~~· :~ ~ 
fvy:t>.- -.:t>.-V -.)'.::>.-'\] -,:i:>,-V11-<>'l ' .. - -ofl ·_.- -ofl '-3{-ofl '-• -o'l ._.- -ofl ·.- - fl'.- -ofl.- Match Existing 

Existing _,_ ~-'-- ___.!' - ~ '--- - _E_ - ~ -_ - -"- - --- - ,,__ ~·.;-·;;~ ~v:_· . .:..::--~;..:._-.=?~ ~-.:::: ':- 'J~ _ _;_-~"---=--- v_ '~ -:_p_ -.5]_' ~--!J.?-_-:s:J --'2-_-D _:_ _ _:_-._:i,_ Curb Height 

Bridge Deck Front Face of Backwall & 1y·. 0 ·~1 Existing Approach Slab Dowel Bars 4L (10" EmbedmentJ 
Begin or End Bridge~~~ !Place 3 Bars Min. Top and I Bar 

" Min. Bottom! 

SCHEMES 5 AND 6 NOTES' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ralllng not shown for clarity) 

SCHEMES 5 AND 6 
RA/UNG END TREATMENT FOR PARALLEL INTEGRAL CURBS 

I. Provide Transition Block (as shownJor 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 tralllng 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'J bottom clearance. 
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Intermediate Deck Joint 
Existing -, 

curb~l A I 
Existing Traffic Ralllng 11 !See Note 2J /Existing Bridge 
!Type Varies!~ __ ~ J __ Coping 

---- ------

----------- -=========~-==~~~~~~===== =---===== 
---- ------ ------------------~~------- ---------

0 0 

Front Face of Thrle 
Beam Guardrall ~ 

0 

Guard roll Post 
Assembly !Typ.J 

0 0 

11 
II 
II 
II 
II 

0 

---------r ----
II 
II 
II 
II 

Gutter Line___) 

Existing Bridge Deck 

IC. Post Bolts 
and Match Line 

~ DI reef/on of T raffle !Approach End! I 

q; Post Bolts , 
and Match Unej 
IT ralllng End! 
!See Sheets 
2and3af3J 

1 

!See Sheets 
PARTIAL PLAN OF RAILING 2 and 3 of 3J~ 

3 1-l'/z 1
' spacing fTyp. except as noted along Bridge, see Note 2J 

II" Min. for non-skewed joints. For treatment of 
skewed Intermediate Deck Joints see Skew Dela/I 
Index Na 410 Sheet I af 2 !TypJ 

' l 
' 

Intermediate Deck Joint 
~ Past Baits !See Note 2J 

ast 

I 

I 

0 

Guard roll f' 
Assembly 17' ypJ 

II/a If 

IC.Post~ 
~Asphalt O.;erlay 

when present 1 

!Varies! I 

\Thr Guo 
le Beam 
rd roll 

0 ' ' 
0 • 

' 0 ' .· ,. ' 

. ,, ' I la ' ' , . I Ila' ., ' 

I II ' ' I I ' I I ' II I I I ' ----- ----- - - - -

Existing Curb __...,A II 
II ,~ .. ,..... ',-," ,,,~.·-,--.. ,., .. 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

D 4 3'-7 11 

L 4 4 1-1 11 

M 4 2 1-8 11 

BAR BENDING DIAGRAMS 

fXJNEL BAR 4D 
31-811 

'------'L~ 
fXJNEL BAR 4L 

2 1-8 11 

BAR 411 

NOTE: All bar dimensions are out to out. 

Control Line~ C_ Top af Curb 

"®'"~" i' -,ml along Br /dge --z_i 
I 

I 

DETAIL "A" 

Asphalt O.;erlay 
when present 
!Varies! 

Fina/ Riding 
Surface 

Control Line 

Thrle Beam Guardrall 

q; Thrle Beam 
Guard roll 

l'-2 11 x 10 11 x 'la" 
Thick Reslllent Pad 

~ ~ i::: 
OJ Cl § 

6'h"± ** 
Y.," ± W' rout {Existing Traffic Roi/Ing 
of Plumb! !Max.J * ( - - - -, !Type Varies! 

' ' ' q; Guardrail Post : I 
I I 
' I 

dl'>--'t--it7-%" IJJ x l'h" Post Bolts 1 

' I 
and Recessed Nuts 1 1 ; ____ ) 

I I 
Guardrall Post Assembly uA"9 "Bu 

or "C"::::Jaadway PA/aT_ ~:~':,,%Curb 
~Varies 1 1 

--- ___ _L ____ L'] 
5" Min 1 ~ 

• I -Embedment 
1 

:;; 

'~+---_-_~_ - - - - - - - - _) s 

~ ... ~ f 
- - - - - - - - - - - -::.--BW 

2 ..... ~II f/J x 8 11 Adhesive-Bonded Anchors 
with Heavy Hex Nuts and Washers set In 
drllled hales !5V," Max. Depth! 

Existing Bridge Deck 
I- Anchor Plate with 

Varies 2 - Plate Washers 2" ** 
(See Index No. 470 --r-+----< 

~--2 - I'!."~ Hex Head HS Anchor 
Bolts with self-tacking Heavy Hex 
Nuts and Washers set In l'/z IJ f/J 
core drilled hales. 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Match Front Face of Thrle 
Beam Guard roll along Bridge~ 

Offset BlacklsJ as required 
!Schemes 3 and 4 only! 

. 
'Q Thrle Beam "' Guard roll 

c, 
IC. T;rle;;; I 

"' Guard roll 
<:! 

Asphalt O.;erlay 0, 
l'-2 11 x 10 11 x 'fa 11 

when present 
I 

"- Thick Reslllent Pad !Varies! ~ 
Fina/ Riding ._ <( 

Surface ~ ~ 
"' 

Varies 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<ExTstTng Traffic RaT/Tng not shown for clarTtyJ 

TYPICAL TREATMENT OF RAILING AlJJNG BRIOOE 

** Offset may vary± I" for Adhesive-Bonded Anchors and 
Anchor Baits ta clear existing curb reinforcing and 
provide minimum edge clearance. Offset shall be consistent 
along length of bridge. 

2 - Va" ¢ x B" Adhesive-Banded Anchors 
Schemes 3 & 4 - O.;erhang Varies Vario with Heavy Hex Nuts and Washers set In 
Schemes 5 & 6 - Nominal O.;erhang 5y," ** drllled hales !5v,'' Max. Depth! 

I. On approach end provide Index No. 402 (as shown) or other site specific treatment, see Roadway Plans. 
Far treatment of tralllng end see Roadway Plans. 

2. Actual joint dimension and orientation vary. For Intermediate Deck Joints use the Modified Post Spacing 
at Intermediate Deck Joints Detal/9 Index No. 470, Sheet I of 2 9 as required. 

3. Areas where existing structure has been removed shall match adjoining areas and shall be finished flat /J; 
grouting or grinding as required. Exposed existing reinforcing steel shall be burned off 111 below existing 
concrete and grouted over. 

CROSS REFERENCES: 
For local/an af Section B-B see Index Na. 416, Sheet 3 of 3. 
For Traffic Roi/Ing Notes and Dela/ls see Index No. 410. 

Control line (Schemes 5 & 6J~ 2 -1'14 11 r/J x l'-4" (1 1-1 11 Min.Embed.Schemes 3 & 5J 
Control Line (Projected from 

1 
or 2 - I'/,, 11 rb x 8 11 (5 11 Min. Embed. Schemes 4 & 6J 

BrldgeJ!Schemes 3 & 4J~ ( Adhesive-Bonded Anchors with Heavy Hex Nuts and 
--, Washers set In drllled holes (J'-l'h" or 5'h" Max. 

Depth respectlvelyJ. 

SECTION B-B 
TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
<SCHEMES 5 AND 6 SHONN, SCHEMES 3 AND 4 SIMILAR) 
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End Deck Joint !See Note 2, 

Front Face of Backwall & 
Begin or End Bridge 

Sheet I of JJ J 
Exlstlng Perpend/cu/or Wing Wall shownp 
Existing Angled Wing Wall slmllar 

--·~ Existing Bridge 
1 

_ _ ~Existing Wing Post 

Coping I ~ Existing Traffic Roi/Ing :1 /,: !Type Varies! Dowel Bars 4L (10" Embedment! 

~ ~ ~~;r~ll=P~s; = = = = = =T=p= ===esJ P ~ ~ :: rt q; K~:;t !Se:d:::f2!Exlstlng 

Assembly (TvpJ __________________ J IL___!_ .1 
1 >1

1 ~->;ii Approach Slab (l..acatlon Varies) 
JJ 11-=-+--11 l~1 

i:----- Existing Curb ___.t 1 1
1
- -~,-~-:J::=:i:' =::;:P;::~~::;i~' --+~', 7-~''----~ 

1 llllE / ~I o: 

r;~;-'----
0

;;-,~ ~ __ : _______ ";:--_-_-~"'~-= J':~~~~~~tg~-~;;;";;~~, -~-~-=-=~~~-=~~ -=- I-= 1-= = f ~ 
~G~tfe~ L1~e- Front Face of Thrle 11 Transition Block i~--~ 

Beam Guardra!I 
11 

(See Note /J 
" I--Existing Bridge Deck~. 11 

-, " 
...: I 

I _. q; Post Bolts-------..., 

Roadway Guard roll Transition 
!See Note I, Sheet I of JJ Existing Approach Slab 

Post Bolts !Lost Index No. 416 Post! 
3 1-0 11 Transition 

Block !See Note /J 
I Traffic Roi/Ing !Thrle Beam Roadway Guardrall Transition 

I Retrofit! Limits of Payment !See Note I, Sheet I of 3! 

~ q; Post Bolts and Match Line 

!Approach or Tralllng End! PARTIAL PLAN OF RAILING 
~ Direction of Traffic 

1 (See Sheet I of 3J 

2 - Var/able Spaces 

(3'-l'h" Max.p J'-6.lj," Min.) 

~ Aspholt CNerlay 
when present Thrle Beam 
!Varies! Guard roll-... 

I 

q; Post~ 

I !!I, " 

II" Post Spacing as measured 

I' 

to q; Post Bolts 

End Deck Joint !See Note 2, 

Sheet I of 3! 

-63j, II t% II 

I 

8 ' 

Guardrall Post 
11 

Assembly !Typ.J ~ Post Bolts 
I 11 ' -il °! 

F~ Ksy Post [Roadway Guardrall Transition 
!See Note I, Sheet I of 3! 

' 
- ~~l~===~=--i:=o==='=~l===~=--i:=o 

' . 
' ,. ,. 

' - - - - - - - - - -

'-i(l ~ 
I~~ I 
l'l 4 

~ =Id===±=~== =I= =I===±= to 
I f I I I ~ I I v I I 0 I 
C 1J::: l: C:: :1: :1::: I: C 
I I I I ~ I I ~ I I o I 
F =1=i = = = =t = F = = =1= =1 = = = =t = 

- ¥=1~===~=¥===1=~===~=¥ 

Transition Block 
!See Note /J 

-·---.CF/no/Riding Surface "'-Existing Cur 

t 
-if~~-

:->:",;~~'.f-r~: !:~.:~:-,~:~_:--~;J)_:-o ,;;:~-~ ~ ~,;:::-) ~,cs:~~::~~~::5;~~- ~~~~'::::: Mate: ;~~::Ing 
~--~7--·----~----~-----------'·--:-,-.'' e:· .~~~~"<U-[-- Curb Height p,--·"--'1.....,.... 

Existing Front Face of Backwal~·-.'· _, Existing Approach Slab 
Bridge Deck Begin or End Bridge · ·• ~.-

~ Dowel Bars 4L (/0" EmbedmentJ !See Note 2! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Raflfng not shown for clarltyJ 

SCHEME I 
RAILING ENO TREATMENT FOR PERPENDICULAR OR ANGLED WING WALJ.S 

SCHEME I NOTES: 
I. 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 tralllng 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. 

Front Face of Backwall & 
Begin or End Bridge 

Existing Detached SldMalk or Integral Sldswalk 
less than 6u thick to be removed. See Roadway 
Plans for Dela/ls of Sidewalk replacement. 

/ 

Existing Flared Wing ,.,. /' 
~ DI reel/on of T raffle End Deck Joint !See Wall shown, Existing " /,//"/ \ 

Note 2,Sheetlof JJ Para/le/Wing Walls/ml/or~""/"//// /::;,::;,~ 

~;;~~/dge ~ ~r! ~ !~~!;~~];'~~ ~ i~ !~~~:~~~--"~-::-~~~~::;,'??~:~~.¥y 
Guard roll Post /- - =-

1
11 __ ~.-:,..::;._;-..,,_:·""."' · - - · · •• · • • 

Approach Slab Curb to 
remain (Parallel Curb 
shown, Flared Curb slmllarJ 

""71 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ IL ___ - - - =' .. 
Assembly (TypJ 11 ___ ,ir-~,-=·.=-':"" . - · : -

~Existing Curb ___.t ::::-~I ::~· · -·-:·::\?:·_ . ·. .;)_~ 
0 0 111 ____.~ 1 ~-:-. .r.---: -: . . · r 

5 Bars 4M 

0 0 0 J''I 
7-.~.1 ~ 

l1l!i-fL"b .-.· ·1 .. ·J· -.-. I· ·1 · · - . ) · -.. ·-I· .-1· 

~~:°:l=====:l~~~~==-=-=-=-=-~-~--::r~~-=-_'¥: __ =~ ~ ~I~::~:: I~:::=~: l~~ ~--~~ ~ ~ 2 ~ 2 _ -___ :tj~~~~~~[t '-
--1- ---------J- : : 1 

Double Dowel Bars 4D (fQ,"J.JI l---TIJlr--ijll Edge of 
Gutter Line '' EmbedmentHSee Note 2!- ' I I Existing 

I 

,, 

1 Approach 
-+-~~r--~~~-~~~-+~~~~~~~~~~~r-~~~~~~~-+-'1--+~~~~~~~~t-+~-'\--~~~--+-+--+- Slab 

I 

A Front Face of Thrlel Existing Approach (lo ti ' Existing ca on 
Bridge Deck Beam Guard roll Slab J" 2 sp. o /'-3" 3" varies) 

I q; Post Bolts (Lost q; Post Bolts ~ ' ~ q; Key Post 
I index No. 416 Post! -

Roadway Guardrall Transition 
!See Note I, Sheet I of JJ 

3'-011 

I Traffic Roi/Ing !Thrle Beam Roadway Guardrall Transition 
Transition Block 

!See Note /J 

Aspholt overlay Match shope of I 9'h" I Varies !Match 
when present existing curb curb height) 

I Retrofit! Limits of Payment 

_____,--[ Post Bolts and Match Line 

!See Note I, Sheet I of JJ 

' (Approach or Trall/ng End! 
!See Sheet I of 3! 

PARTIAL PLAN OF RAILING !Varies~~---- ~~rs ~ 
·.· .. .:c.>"..c.··~,'.:C<:.'.."' l... 

II" Post Spacing as measured 2 - Var/able Spaces 

:...+---+-~ = ~ 

' '+---+--l"~==t="==~ "' 
to q; Post Bolts (J'-!'h" Max., l'-6%" MlnJ 

Guardrall Post 
Assembly !TypJ 

Asphalt overlay 
when present 
!Varies! 

q; Post--, End Deck Joint !See Note 2, 

Sheet I of JJ Thrle Beam Y 1 

Guardrall !Va,, I l'-S:Jj,,, !3/a', 
~-c+~~~-<+~-

q; Post 
Bolts-.,-,-_--tJ 

~ <i; Key Post 

~:-r-1:-::_-:_r_1....-;_=~~====~ Existing 

"' Dowel Bars 4D 00" l'-4'h" Approach Slab 

EmbedmentJ !See Note 2! 1------ Edge of Existing 
Approach Slab 

Trans It/on Block 
!See Note IJ 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Raflfng not shown for clarltyJ 

SCHEME 2 
RAILING ENO TREATMENT FOR PARAUEL OR FLARED CURBS WITH DETACHED 

SIDEWALKS OR INTEGRAL SIDEWALK LESS THAN 6" THICK 
SCHEME 2 NOTES.• 
I. 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 sholl match existing bridge curb. Transition Block may be omitted on tralllng ends with no opposing traffic 
and on bridges with flared Approach Slab Curbs. 

2. Field bend or flit Dowel Bars 4D and Bars 4M within Transition Block as required to maintain 2 11 top and side clearance and 3'J bottom 
clearance. 
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0 

I 

Front Face of Backwall & 
Begin or End Bridge 

Intermediate Deck Joint 

Existing 
Bridge Deck 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall 

Existing Approach Slab _,,---- Ii. Post Bolts 

' Post Bolts (Last Index No. 416 Post! 

I 

I Traffic Railing !Th le Beam Retrofit! Limits of Payment Roadway Guardrall Transition 

(See Note I, Sheet I of 3! 
~Ii. Post Bolts and Match Line 

(Approach or Trolling End! 
(See Sheet I of 3! 

DI reef/on of T raffle 

' 

PARTIAL PLAN OF RAILING 

2 - Var/able Spaces 

2 - Var/able Spaces 

A halt OV I sp er ay 
when present 
War/es! 

I 

Guardrall Post 
Assembly (TypJ 

Thrle Beam 
Guardrail~ 

. 
.,, 

' 
I II I 

-

Varies f3'-l'h 11 Max. spacing) 

ITyp. along Approach Slab! 

Varies f2 1-l 11 Max. spacing) 

ITyp. along Approach Slab! 

Ii. Post 
6'a" 

' 

I 

•• I "o 11 
' 

I 11° 11 
I .,, I 

' 
I I I I 

Post Spacing Scheme 3 as 

measured to Ii. Post Bolts 

Post Spacing Scheme 4 as 
measured to Ii. Post Bolts 

/
1-6% 11 !%" 

1 ~Final Riding Surface '' Existing Curb-----" II 
.,..,.-,,.. ,,--r•' 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ral/lng not shown for clarify) 

===== SCHEMES 3 AND 4 
RA/UNG END TREATMENT FOR FLARED INTEGRAL CURBS 

Front Face of Backwall & 
Begin or End Bridge 

Intermediate Deck Joint 
(See Note 2, Sheet I of 3! 

Existing Curb Integrally reinforced 
with Approach Slab or Wing Wall Existing Parallel Wing Wall Shown, 

Existing Flared Wing Wall Similar 

Existing Wing Post 
(Type Varies) 

Existing ~ 
Bridge Coping A1 Existing Traffic Roi/Ing B I 

T ransltlon Block 
(See Note /J 

Existing 
Curb 

~ A I (Type Varlep) 

-~~-~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~-~~~=-~ 
111 I 

- - - - - - - - - - - - - - - - - - - - _llJ,=,== =<=<===,=<===,====<= =,=,===<=,d 

Guardral/Post :: 1 

Assembly ITypJ 1 1 
,.-~-;o'1 o o I I ,, 0 0 0 0 

G~tte~ / l- -. ------------~~---------------------~---
Llne-:..l Front Face of Thrle 11 

Beam Guardrall 1
1 B I , , ...;,.i 

I 

I 

A I Existing 
....;,;,,.i Br ldge Deck 

Existing Approach Slab 

Post Bolts !Last Index No. 416 Post! Ii. Post Bolts 

_L 

Dowel Bars 4L 00 11 EmbedmentJ 
(Place 3 Bars Min. Top and 

,- _ I Bar Min. Bottom!, shift to 
1 > /1 clear Post Anchor Bolts 
~- ;.! fSee Note 2J 
I I 

~I 
Edge of Existing 
Approach Slab 
(location Varies! 

3 1-0" Transition 
Block (See Note /) 

Roadway Guardrail 
Transition (See Note I, 
Sheet I of 3! 

I Traffic Roi/Ing IThrle Beam Retrofit! Limits of Payment Roadway Guardrall Transition 

~Ii. Post Bolts and Match Line 

1 

!Approach or T ralllng End! 
(See Sheet I of 3! 

PARTIAL PLAN OF RAILING 
2 - Variable Spaces Varies (3'-l'h" Max. spacing) 

f3'-l'h" Max., l 1-63J," MlnJ ITyp. along Approach Slab! 

2 - Variable Spaces Varies f2'-r Max. spacing) 

ITyp. along Approach Slab! 

Ii_ 

II" 

II" 

!See Note I, Sheet I of 3! 

~ DI reef/on of T raffle 

Post Spacing Scheme 5 as 

measured to Ii. Post Bolts 

Post Spacing Scheme 6 as 
measured to Ii. Post Bolts 

End of Existing 
W Ing Wall and Curb 

Asphalt overlay 
when present 
fVarlesJ ---

Thrle Beam 
Guardrall 

Guardrall Post 
Assembly ITypJ 

I' 

Ii. Post Bolts 

' ~Roadway Guardrail 

~;;tfj~~~~~~~tt';~~~~=tltE 
~~~~~~~~~~~~~~~~~~~i~~ 

= ~~ 1= ==~=-=lo{' _Jl Transition fSee Note I, 
=±of 1= = = d = o± = Sheet I of 3J 
_l__l ____ l~J__ 

;;; r;; ;;; i;;; ;;; ;;; ;;;) ;;; J ;;; Trans It Ion Block 

~~-FIF~----~~~----~~----F'F~--~~ [ 
E 

I ~ I I ~ I 
= r= = 1= = = =; = =r (See Note fJ 
= ¥ = 1= = = =j = =f 

t-~~~~~~:~~s~~~c:~~~J~--~-_ c~~~~'nri_c~~;?-___ ,,.__ __ _ __ _ __ _ _ ~ 
'oV"olJ ". •,v.,r; ", "ovo\J ", oovo\J O' o,vjli)--;-'--~o'-+;;;-•~~.--rr;;-;;----<.--.-;:;;;-'"'"~o-\?~•-~~\j~~,,_,_:-~ o-7'-;,----:; ,_.-olo--j---~ voY"'. 0 • "'. V, • 'P. v. ,-'P. v. 11 0:: o. ' 'o fl o. 0 'o \} "3{" 0 \} ". 0 0 \} ". 0 0 fl ", 0 :: ". 0 0 \} Match Existing 
--~- --~----~--------b •'.l>• V ,'Po V 0 ~0 V ~'.l>"_\J __ J;>_SJ_~':Q_:s:J -~-'5:) __ 0

_'.'_ 

Exist!~ ~"°-" '-~-----'------- - Curb Height 
·~ 1 o ~ 11 

Bridge Deck Front Face of Backwall & ly
0 

° '. ~' Existing Approach Slab Dowel Bars 4L 110 EmbedmentJ 
B I End B Id ~ . · . J IP/ace 3 Bars Min. Top and I Bar 

eg n or r ge ~ Min. Bottom! !See Note 2! 

SCHEMES 5 AND 6 NOTES: 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post and Traffic Ral/lng not shown for clarltyJ 

SCHEMES 5 AND 6 
RA/UNG END TREATMENT FOR PARALLEL INTEGRAL CURBS 

I. 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 om/Hed on tralllng 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. 
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CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH INDEX NO. NOTE NOS. 

A 4 AS REQ'D 482 ONLY 3 

B !" r/J 2'-0'' 481 THRU 483 2 & 5 

c 4 2'-0'' 481 THRU 483 '· 2 & 3 

D 6 AS REQ'D 481 THRU 483 2&3 

L 4 4 1-I" 481 THRU 483 I & 3 

M 4 4'-3" 482 ONLY I & 3 

N 4 2'-5" 482 ONLY I & 3 

s 5 AS REQ'D 481 THRU 483 2,3 & 4 

Length OS Requ/ red 

~ , : r· "" :; :;,,,, .. ::~ . ~ 
Bar 4L 3 1-8 11 

BARS 4C 
112 req'd. per open jolntl 

BARS 4L, 4M & 4N 
REINFORCING STEEL NOTES: 
I. All bar dimensions In the bending diagrams are out to out. 
2. The reinforcement for the ralllng on a retaining wall shall be the 

same as detalled for a bridge deck. 
3. All reinforcing steel In the Vert/cal Face Retrofit Roi/Ing shall have 

a 2 11 minimum cover. 
4. Bars 5S fTIO'/ be continuous or spllced at the construction joints. 

Bar spllces for Bars 55 shall be a minimum of 2 1-0 11
• 

5. Expansion Dowel Bors B shall be ASTM A36 smooth round bar 
and hat-dip go/van/zed In occcrdonce with the Specifications. 

;._ 

Limiting Station 
of Transition (See 
Roodwcy Plans! 

;., ~NAME OR DATE 
o:;. ~BRIDGE NUMBER ,., 

11-0 11 

(Min.! 

Top of Existing Curb-----... 

%" Int. Open Joint 
or Deck Joint 

l'-0 11 l'-0" 
Spacing Expansion 

Varies 

f2'-6" Mln.J 

II 

Expansion Sleeve Assembly 

TRAFFIC RAILING NOTES 
This Traffic Roi/Ing Retrofit has been structurally woluoted to be equivalent or greater In strength to a 
design which has been successfully crash tested prwlous/y and approved for a NCHRP Report 350 Test Level 4 rating. 

CONCRETE: Concrete for the Traffic Roi/Ing rvertlcol Face Retrofit! and replacement curb sections shall be Closs IJL 
Concrete for Transition Blocks shall be Class II (Bridge Deck!. 

REINFORCING STEEL.- Reinforcing steel shall be ASTM A615, Grode 60, except Expansion Dowel Bar B which shall be ASTM A36 
smooth round bar hat-dip galvanized In accordance with the Specifications. 

EXPANSION SLEEVE ASSEMBLY: Pipe sleeve shall be ASTM D2241 PVC pipe, SDR/3.5. End Cop shall be ASTM D2466 PVC 
socket fitting, Schedule 40. End of Slewe assembly at rolflng open joint shall be sealed with slllccne to pr"'1ent concrete 
Intrusion during ralflng casting. A compressible expanded palyslyrene plug Is required In the opposite end of the assembly 
for correct dowel positioning during ralllng casting. Correct dowel positioning ls required In order to provide for thermal 
movement of the deck. 

ADHESIVE-BONDED ANCHORS AND DOI/ELS: Adhesive Bonding Mater/al Systems for Anchars and Dowels shall ccmply with 
Specification Section 937 and be Installed In occcrdonce with Specification Section 416. 

BRIDGES ON CURVED ALIGNMENTS: The detolls presented In these Standards are shawn for bridges on tangent ol/gnments. 
Detalls for bridges on harlzontal/y curved a/lgnments are slm!lar. 

NAME, DATE AND BRIDGE NUMBER.• The Nome and Bridge Number shall be placed on the Traffic Roi/Ing so as to 
be seen on the driver's right side when approaching the bridge. The Date shaft be placed on the driver's left side when 
approaching the bridge. The Dote shall be the year the bridge was constructed. Letters and figures may be 3" toll block 
plostlc as approved /J; the Engineer or % ' V-Grooves. V-Grooves shall be formed /J; preformed letters and figures. 

Dowel Bars B . 
~ 

/
1-0 11 

ELEVATION MARKERS: Ef"'1otlon Markers shall be placed on the top surface of the end bents as directed /J; the Engineer 
when portions of the existing traffic ra!llng carrying existing e/FNatlon markers are removed. Markers are to be 

Length of Expanded Polystyrene furnished by the Florido Department of Transportation and Installed /J; the Contractor • 
Plug to match width of open joint SURFACE FINISH: Unless otherwise shawn In the Plans, place a Closs 5 App/led Finish Coating on the top and sides of the 

1-------1---t---ir----l~"!'---I,-' Q).,..-P-Vl_C_P_lp_e_S_/e-..,-e-,-t Traffic Roi/Ing Wertlcal Face Retrofit). 

) 
Cop & Polystyrene Plug REFLECTIVE RAILING MARKERS: Reflect/Ve Ra/ling Markers shall conform to Section 993 of the Specifications. Install Top of . 

~loOll=l[#~~~ markers 6" below the top of the Traffic Roi/Ing at the spacings shawn In the table below. Reflector color 
....... (white or yeffowJ shall conform to the color of the near edgellne. 

Existing ~ 
111111 

Curb

7 
1'. 

3 sp.D 3%" I I 
I \ I '\, Spacing Pairs of Bors 4C 

OPEN JOINT EXPANSION OONEL DETAIL 
<Railing Reinforcing Not Shown For Clarity} 

PAYMENT: Pcyment w/11 be made under Traffic Roi/Ing rvertlcal Face Retrofit! which shall Include all mater lots 
and labor required to construct the ral//ng. The Transition Blocks and Curbs, Reflective Raf/Ing Markers and lnstallatlon 
of EIFNatlon Markers, where required, wlff not be paid for directly but shall be considered as Incidental work. 

REFLECTNE RAILING 
MARKER SPACING 

Distance -
Edge of Travel Lane 
to Face of Roi/Ing 

Spacing rFt.J 

ESTIMATED TRAFFIC RAILING ()J.}ANTITIES 

()J.}ANTITY 
ITEM UNIT 

9• Curb lncrsment 
Concrete C.Y./FT. 0.064 0.003 per In. height 

* V,' Premou/ded Expansion Mater/al at top of Existing Curb shall extend beyond ( 4' 40' 
Reinforcing Steel LB./FT. 13Z1 OJO per In. length the joint mater la/ fSl/lcone, poured rubber, armored neoprene seal or sl!dlng 1--------+-------1 

plates) as shown to prevent concrete Intrusion during raff Ing casting and 4' to B' BO' .._ ______ ..._ ___ ....._ ______ __. _______ _. 

shall be placed so as not to restrict In any woy normal joint movement. > than 8 , None Required fThe above quantities are based on a 9
11 

curb, no curb cross slope and /
1
-0

11 

embedment length of Bors 6D. If the curb height or embedment length differs 
**See Ind Iv/dual Standard Index Nos. 481 thru 483 for spacing of Bors 6D. from that shawn, Increase or decrease quantity /Jj the given per Inch Increment.! 

r ---- Top of r ,',Match width of Deck Joint- , ,, _ /V Existing Curb--+-~-<' l'-Ou 
. ' . . 

. 1. ' ,' • 2' Cl. I -0 ,-

~ 

**ears 6D , (Typ.J * I 1--a 
5

S Jeri/ca/Face Pairs of Bors 4C" 3%' ~Embedment 
rTyp.J ~ ,~ ~ ':'. ( ( V,' Premou/ded / (;r~ Retrofit Roi/Ing ~ sp. (Typ.J Shift to clear ', 

Pairs of Bors 4C / \" . . Exp. Material 1 YP \ Bors 6D as required----, 

" 3%' sp rTyp.J J ' • ' - r====~ -=~~~~-~~~~~-~/~~ll~'ii:~--r--i-------,,, ....... ..,,...-----t Shift to clear Bars L l Expansion 
6D I -• - " \ ' Expansion Dowel Bar B -as requ f<;;U irr 111" 111 1r Dowel S/ef!l/e 111 111 

!f 
-.J 

~ ~ 

~ '-
~ ~ ~ Assembly 

~~;%';/1~~/~lng _f--/-..,E_;_pa-_n-~-,~-n-_-_-+-_+~---_-_-_--"i_'li'f' - - -'~',,:: ~ -1~·~~ Q) 

1 1 ' 1ij Gutter Line, -

~ 
~ 

\ 

~ 

Hole Diameter to meet 

Manufacturer's Requirements 

OONEL DETAIL 

Dowel lnstaffatlon Notes: 
I. Shift dowel holes to clear If the existing reinforcement 

Is encountered. 
2. See Ind Iv/duo/ Standards Index Nos. 481 thru 483 for 

required embedment length of Bors 6D, 4L or 4N. 

Dowel Bar B -V l'-0' Gutter ' ~ 

Embedment Line ;{ i! "' '.. (If'/,,' Max.! ' Q) Slab Side only! 
Field Cut 2 - Bors 6D 0"- S) CJ ~ 7V,' or l'-3' spacing (Typ.Jtt ', 

' <d '§' E 1 11 __)- l ' Joint /Existing 2' above existing curb ;;.\"' ,- v- x s ng 11 , ~yp ~ ") ·' ---------- 2 equal spaces (7'12 Max. on \\ c1.l I • \ 
1
, oeC Approach 

for corner overhangs <iJ .,.. Bridge Deck~l"r Approach Slob, l'-3' Mox. on Bridge! Z. ' Slob----" 
--t------•'r-------------~·1--T- -c--~1-------------~1-----------'~---~·1--------T-

PARTIAL PLAN OF RAILING <SKEW ANGLE ¢ LESS THAN 70"J 
<SkfM'ed Deck Joint at Begin or End Bridge Shown, SkfM'ed Deck 

Joint at Intermediate Pier or Bent SlmllarJ 

PARTIAL PLAN OF RAILING <SKEW ANGLE ¢ = 70° OR GREATERJ 
<SkfM'ed Deck Joint at Begin or End Bridge Shown, SkfM'ed Deck 

Joint at Intermediate Pier or Bent SlmllarJ 
=====================SKEW DETAIL===================== 
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Expansion 
Dowel Bars 4C 
Assembly:'\ (Typ.J 1 

- , 

JV," (Typ.J 

f4" Intermediate 

Open Joint ** 
Dowel Bors 6D 
(Typ.J--~, 

7~" 

Existing Bridge 

Coping) 
Bars 5S 

(Typ.Jl\ - -

• 
• 

=--=1 DI rectlon of T raffle 

!-\_-----, "'r ____________ ......,+! ~Expansion Dowel & 

Gutter 1 I Bars 4C not required 
~ Line 1 at end of ralllng 

2 equal sp. o l'-3" Spacing Max. (Typ. along Bridge) 1 for Scheme I 
11'/4" Mox.-~?~+-,-:;-~~~~~~-=~~-~~ Deck Joint*: 

K1 l'-3" Max. ,#1 1 

2 equal sp. l'-3" Spacing ~ax. (Typ. alolng Bridge! 4 
1 

~--------

I 

I 

*Non-skewed deck joint shown, actual joint dimensions and orientation vary. 

** 

For treatment at skewed deck joints see SkfMI Deta!I, Index No. 480. Open 
Roi/Ing Joints at Deck Expansion Joint /ocatlons shall match the dimension 
of the Deck Joint. Deck Joint at Begin Bridge or End Bridge shown, Deck 
Joint at It. Pier or Intermediate Bent slmllar. 

-%:" Intermediate Open Joints shall be provided at: 
(fJ - 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. 

Varies 

Vories (3" Preferredp 10" Varies 
I" Mln.p constant for full I (1 11 MlnJ 
length of Re;rof/IJ ( ~It_ Thrle Beam 

~ Guardrall Bolts 

, ~+---+-++-I 0 

1 

12" Clear 
.S t-i -'----- - I- - fTl/p,J 
::::::e ""1 ., J, 

"' Q ~ 
~-~ -~ L 

v 
-

~ ~ ~ II 
;: 
:§: 

-~ 

~ ~+---1--1-1-++-d ._ . 
-- -

Bars 5S 
(Typ.J 

r -

Dowel 
r 

~ {Existing Bridge Deck~ 
Bars 6D spacing at Ralllng ~ PARTIAL PLAN OF RAILING 
Joints (Typ. on bridge except 
as noted for sk<Nled deck joints! 

--l...Front Face of Bockwaff, Begin or 
End Bridge & Match Line (See 
Sheet 2 of 2J 

:§: " 
1+---+-++-I 
'-- --

~ ~ 

p Bars 6D 
- r 

~Existing 

Curb 

~ 11 Open Joint Spacing ..... 90 1-0 11 (Max.) 

I 
~ 11 V-Groove Spacing - 30 1-0" (Mox.J 

!!," V-Groove In both 
1 faces and top of Vertlcol 

I 

Varies (2'-6" Min.! II Limiting Station 

Bars 5S 
(Typ.J 

I 

Face Retrofit Roi/Ing -

f4" Intermediate 

I 

Open Joint ** 
Dowel Bars 6D 

I.I rTyp.J~ 

of Transltlon-----z__ 

r Asphalt overlay 
when present 
rvarlesJ I/ 

Rall Ing End Transition 
Deck Joint * Scheme I only (See 

1 

Note I, Scheme I, 
l'-4" Sheet 2 of 2J 

/, ;,,,,j I 

NOTES.• 

\ 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Expansion Dowel Assemblies & Bors 4C not shown for clorltyJ 

TYPICAL TREATMENT OF RAIUNG ALJJNG BRIDGE 

t. On approach end provide a Roadway Guard roll Transition, Index No. 402 (as shown) 
or other site specific treatment. See Roadway Plans for llm!t!ng station of Roadway 
Guardrall Transition or other site specific treatment. If /Im/ting station of Roadway Guardrail 
Transition Is on the bridge, attach Thrle Beam Term/no/Connector to ralllng as shown above. 
If llmltlng station of Roadway Guard roll Transition Is along the Wing Wall, see Schemes 2 or 3, 
Index No. 481, Sheet 2 of 2. On skewed bridges, If the sk<NI along the deck joint extends 
across the width of the ro!llng, the 2 1-6 11 minimum dimension shall apply to both the front and 
back face of the ral//ng, For treatment of tra///ng end see Roadway Plans. 

I 

Roadwcy Guard roll Transition 
(See Note /J 

2. Field cut Bors 55 and Dowel Bors 60 to maintain clearance within Vertical Face Retrofit Rolllng. 

J. Areas where existing structure hos been removed that ore not encased In new concrete shall match adjoining 
areas and shall be finished flat iY; grouting or grinding as required. Exposed existing reinforcing steel 
that Is not encased In n9N concrete shall be burned off I" below existing concrete and grouted over. 

I 

I t ___ _J : 

1- --------~~ 

TYPICAL SECTION THRU EXISTING TRAFFIC 
RAILING SHON/NG LIMITS OF REMOVAL 

<BRIDGE DECK SHONN, WING WALL S/MILARJ 

Asphalt overlay r ,~~~-~ 
when present .c:i ~ .s; • 

1 
I 

1 
~ ~ ~ 

(Vories)"~ 5 i::: ~ i I I r I ~ -

Fino! Riding Surface bk::~ = ~~ !": = ~ ~ = 2i1 I I 
1 
_ ~- _ 

1 
~ ~ 

#Curb heights vary 
from S'J min. to 
l'-2" max. 

l :?11 ~ I~ : 2" : i ~ ~- }_ --------~ ----~(/!fr>,}_/: 
Existing Bridge Deck 

SECTION A-A 
TYPICAL SECTION THRU RAILING 

ON CURB WITH CORBELS 
Varies 

Varies (J" Preferred, /O'J Varies 

/
11 Min., constant for full I (/

11 Mln.J 
length of Retrofit! 

• l/c-- It_ Thrle Beam 
~ Guard roll Bolts 

"'+----+-+-+-1 p I 

1 

12" Clear 
~ ~ " -r-r- - r- (TypJ 

" Q ~ 
~-

~ ~ ~ II ._ 

-r ~ :' Bars 5S 
0-- (Typ.J 

- ~ - r 

:§: 
- ~ Dowel 

p Bars 6D 
- ~ - r 

I/Existing 
Curb Asphalt overlay ;,,,, _s 

when present ~ -'"..!+-....+.+-'~ 1 --~~-~ 

rvarlesJ1~ "' ( I I -e. ~ I I 

Fina/ Riding Surface a ~ I I I : 
I~==· ·e;=~z·,';==·===c11 

I I : 

.s ai "' b ~ ill 

CROSS REFERENCE: 
For General Notes, Estimated Quantities, Dowel 
Detall, Expansion Dowel Detall, Reinforcing Steel 
Notes & Bending Diagrams see Index No. 480. 

I 

l ~~ ~ I ~-I~-~:--~ 
l <ii"'~ T I 

"- ;: 
:§: 

- - - - - - - -I;: - - - - - - - - - - - - - - _) ____ ~ 
Existing Bridge Deck 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON FULL 

DEPTH CURB <BRIDGE SHONN, WING WALL SIMILAR! 
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3'-0'' 

Trans It Ion Block 
!See Note I! 

Edge of Existing Approach 
Slob !Location Vories! 

Roadway Guordroll 
Transition (See Note Ip 
Sheet I of 2! 

Existing Approach Slob 

=--=1 Direction of Traffic 

~Front Face of Backwoll, Begin or End Bridge & 
Match Line !See Sheet I of 2! 

PARTIAL PLAN OF GUARDRAIL 

Place fl rst post 2" 

clear of Wing Woll 

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL 

SCHEME I 
RAILING END TREATMENT FOR 

PERPENDICULAR OR ANGLED WING WALLS 

SCHEME I NOTES.-

I. Provide Transition Block fas shownJor Curb If existing Approach 
Slob does not have a curb~ see Roadway Plans. Shape and height of 
Transition Block or Curb shall match existing bridge curb. Roi/Ing 
End Transition and Transition Block may be omitted on trall!ng 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" bottom clearance. 

Existing Pora/le/ 
Wing Wall 

Dowel Bars 6D 111 
/

1-3 11 Spacing Max. 
!Back Face Wing 
Woll only! 

Vert/ca/ Face Retrofit Roi/Ing 
Dowel Bars 4L 00" Embedment! 
!See Note 3! 

Bars 5S ~ 7 
!TypJ I 0: 

.. = 

Edge of Existing 
Approach Slab 
!Location Varies! 

fTyp. each I 3~ II : 

- ~---=--- ----=- -=---- -

Dowel Bars 6D tQ 

7~" Spacing Max. 
!Front Face Wing 
Wall only! 

Roadway Guardrall 
Trans It/on !See Note I 
below & Note t~ 

end! 

Expansion 
Dowel Slewe 
Assembly 

Transltlon 
Block !See 
Note 2! Sheet I of 2! 

Varies !Match Length of Existing 
End Bent Wing Waif) 

3'-0" 

Trans It/on Block 
!See Note 2! 

Existing Approach 
Slab 

~Front Face of Backwall, Begin or End Bridge & ~Direction of Traffic 

1 

Match Line !See Sheet I of 2! 

Limiting Station 
of Transition 

Asphalt overlay 
when present 
!Varies! 

Fina/ 
Riding 
Surface 

PARTIAL PLAN OF RAILING 

Varies 
(2 1-6 11 MlnJ 

l'-4" 

lr;-r -_ -=1-=-
0 0 I 

10: c- =1 = 
1c--- _- _:::1_::: _ 

Roi/Ing End Transition 
!See Note 2J 

o 0
0 1>.

0 
~ ',o 

Existing End 
Bent Wing Wall 

'""'"-_:_ -=->-' ___.:-_,,___ -

Dowel Bors 4L f/O" EmbedmentJ 
!See Note 3! 

Transition Block 
!See Note 2! 

l'-0" 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
fRa1/lng Reinforcing and Expansion Dowel Assemblies not shown for clarltyJ 

SCHEME 2 NOTES.-

SCHEME 2 
RAILING END TREATMENT FOR 

PARALLEL WING WALLS 
I. See Roadway Plans for l/m/f/ng station of Roadway Guardrall Transition or other site specific 

treatment. If /Im/ting station of Roadway Guard roll Transition Is along the Wing Wall, attach 
Thrle Beam Terminal Connector to ralllng as shown above. If Jim/ting station of Roadway 
Guard roll Transition Is on the brldgep see Index No. 48/p Sheet I of 2. On skewed brldgesp 
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 bock face of the ralllng. 

2. Provide Transition Block fas 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. Roi/Ing End Transition and Transition Block may be omitted on trolling ends with no 
opfXJsfng traffic. 

3. Field bend Dowel Bars 4L within Transition Block as required to maintain 2" top and side 
clearance and 3" bottom clearance. 

Vertical Face 
Retrofit Roi/Ing 

JY'.?" I 

Varies !Match Length of Existing End Bent Wing Waif) 

Front Face of Backwall, Begin or End Bridge & 
Match Line !See Sheet I of 2! 

~ Direction of Traffic 

PARTIAL PLAN OF RAILING 

Begin Flared Portion of Wing Wall 
Parallel Port! n of Vert/cal Face and Verflcal Face Retrofit Roi/Ing 

Retrofit Ra Ing llf present! 
(See Note IJ ~,--Varies (f'-0" Mln.J 

Roadway Guardrail Transition fSee 
Limiting Station of Transition Note I below & Note I, Sheet I of 2! 

Fina/ 
Riding 
Surface 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
fRalllng Reinforcing and Expansion Dowel Assemblies not shown for c/arltyJ 

SCHEME 3 NOTE.-

SCHEME 3 
RAILING END TREATMENT FOR 

FLARED WING WALLS 

I. See Roadway Plans for flmltlng station of Roadway Guardrall Transition or other site specific 
treatment. If /Im/ting station of Roadway Guardrall Transition Is along the Wing Wall, attach 
Thrle Beam Terminal Connector to rolling as shown above. If llmltlng station of Roadway 
Guardrall Transition Is on the bridge, see Index No. 481, Sheet I of 2. 
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~"Intermediate /Existing Traffic Ralllng !Type Varies! Deck Joint* 

1 _ _ _ _ _ _ °:~n -J~I~ ~ _ _ _ _ ____ ~~sting ~~d~~ ~o~I"!~ __________ J 
f------- __________ : _-:=_-:2_____ f-----------------'.:::=~I 

Ef:,t;.7slon c - iia~s-4C. - -;,.;;e,-B~r-. 60 - - Ba-,.; 5s- - - -vlf E~v~~~~7 ;a;e -R~t~o~I; - ~I 
Assembly-" (TypJ~ (TypJ )\ ITypJ/\ i-- ( Rall/ng I 

I , I r I 
~ I • , I I 

11 
-------------r-----,----1~------, 1 

-<--'-~7~~2_'r ~Gutter Lfne : 

----r--

3!/," ITypJ 

I 
2 equal sp • ., l'-3" Spacing Max. (Typ. along Bridge! 

1 

II'!." Max. -t"==~+~~-':::~~------~-=~~-~- , 
2 equal sp. f'-3" Spacing ~ax. !Typ. alolng Bridge! 

4 
1 

o /1-3 11 Max. . ....., . -. 1 

C<' ' ~ ~---+1 
Existing Bridge Deck 

\_Expansion 
Dowel 

*Non-skewed deck joint shown, actual joint dimensions and orientation vary. 
For treatment at ske#ed deck joints see Skow Detalf, Index No. 480. Open 
Ralllng Joints at Deck Expansion Joint locatlons shall match the dimension 
of the Deck Joint. Deck Joint at Begin Bridge or End Bridge shown, Deck 
Joint at ~ Pier or Intermediate Bent slmlfar. 

**-%" Intermediate Open Joints shall be provided at: 
f/J - Substructure supports where exlstlng bridge deck ls contlnuous. 
12! - Midspan where span length exceeds 90 ft. 
f3J - Intermediate locaflons (equally spaced) between midspan and 

substructure supports where span length exceeds 180 ft. 

CROSS REFERENCE: 
For General Notes, Estimated Quantities, Dowel 
Detafl, Expansfon Dowel Deta!I, Reinforcing Steel 
Notes & Bending Diagrams see Index No. 480. 

Varies f3 11 Preferred, 
I" Min., constant for 
full length of Retrofit! 

Varies 

10" 

Existing T raffle Ra I/Ing 

~ Thrle Beam 
Guard raff Bolts 

I ( ' 

!Type V:r~e)s!-

I I ' 
2" Clear 1 

1 I 
__c~:c1°-,c;=~- I I . (Typ.) I 

-:t::+l~~Bars 5S 
ITyp.! 

Bars 6D spacing at Ralllng = Direction of Traffic 

Jofnfs fTyp. on brfdge except ILFront Face of Backwa/1
9 

Begfn or 
as noted for skewed deck joints! PARTIAL PLAN OF RAILING 

End Bridge & Match Line !See 
Sheet 3 or 4! 

NOTES: 

Bars 5S 
(TypJ 

-% 11 Open Joint Spacing - 90 1-0 11 (Max.) 

Asphalt overlay when 
present (Varies) 

~ 11 V-Groove Spacing - 30 1-0'J fMax.J 

1 % " Intermediate 

Open Joint ** 

·= 

Dowel Bars 6D 
ITyp.!~ 

' = Ft==l 1==9"===119 ' = FiF=l l=~i====IFl 

Limiting Station 
of Transltlon-i 

~ 11 V-Groove In both 
faces and fop of Vertical 
Face Retrofit Raf/Ing 

Top of Existing Curb 

Varies 
(2'-6') Min.) 

ro= I: 
I o o 
o~_ x: 

i::u:l~:lt..Ju·e==u:t:!!:=l=t! 
~o 
~ ;t: 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
(Existing Traffic Ralllng, Expansion Dowel 

Assemblies & Bors 'IC not shown for clarltyJ 

TYPICAL TREATMENT OF RAILING Al.J:JNG BRIDGE 

I. On approach end provide a Roadway Guard raff Transition, Index No. 402 fas shown) 
or other site specific treatment. See Roadway Plans for /Im/ting station of Roadway 
Guard raff Transition or other site specific treatment. If llmltlng station of Roadwey Guardra!I 
Transition ls on the brldge9 attach Thrle Beam Terminal Connector to ralllng as shown above. 
If /Im/ting station of Roadway Guard raff Transition Is along the Wing Waif, see Schemes 2, 3, 4 or 5 
Index No. 482, Sheets 3 and 4 of 4. On skewed bridges, If the skew along the deck joint extends 
across the width of the ra!llng, the 2 1-61

) minimum dimension shall apply to both the front and back 
face of the rafting. For treatment of trafllng end see Roadway Plans. 

2. Field cut Bars 5S and Dowel Bars 6D to maintain clearance within Vert/cal Face Retrofit Ralllng. 

I 

* Deck Joint 

Roadway Guard raff 
Trans It Ion (See 
Note I! 

Gutter Line !Cut 
Existing Approach 
Slab along this fine!---.. 

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 

Varies 

Varies (/ 1-6 11 Min.) 

#curb heights vary 
from 5 11 min. to 
l'-2" max. 

shown hatched. ~ 

Asphalt overlay r;:" 'f "~ "-"~ T '- -----
when present \ "'1 " " " " " ti 

·r~:~~~";~~ ~~-~ 
Approach Slab 

3. Areas where existing structure has been removed that are not encased In new concrete shall match adjoining 
areas and shall be finished flat llj grouting or grinding as required. Exposed existing reinforcing steel 

TYPICAL SECTION THRU EXISTING APPROACH 
SLAB AND END BENT WING WALL 

SHON/NG LIMITS OF REMOVAL 
(SCHEMES 4 AND 5 ONLYJ 

that Is not encased In new concrete shall be burned off /J' below existing concrete and grouted over. 

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Varies (3'J Preferred, 10 11 

/
11 Min., constant for 

full length of Retrofit! 

Varies 

Final (\i ~ 
Riding r '-"+--.t+-L - - - - - ,,- '- - - - - -

Surface -Q :B .S • I ~~::'d: 
I 

I 

~ ~~-~~~-- I l~l -~~!-~~~ ~c•c•~ I 1 
I 

Reinforced Curb Integral 
1 

Asphalt overlay ~ , 
when present ) 2" I 1 

!Varies! Jj£;[x;c}/f:f:c 
Ex~s~I~ -~P~~c~ -s~:- ~ 

with Approach Slab or Wing 
Wall (6 11 min. thickness) 1 

\ I 

Existing Wing Waif 

SECTION B-B 
TYPICAL SECTION THRU 

RAILING ALONG APPROACH SLAB 
(SCHEMES 2 AND J ONLYJ 
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~ Existing Perpendicular Wing Wall shown, 
Existing Wing~ : : \Existing Angled Wing Waif slmffar 

fType Varies) 11 1 ~ Dowel Bars 4L (10 11 Embedment) 

SCHEME I NOTES.' 

(See Note 2J 
~ 7 Edge of Existing Approach 
iL ,1 Slab (ltJcotfon Varies! 

==J~~~ 

~;;"' --~, -~-~ -~-= ~~~ __ ?i::-~f ~-~ -=-

I 

T ransltlon Block 
(See Note I! Roadway Guard roll Transition 

fSee Note I Below & Note 19 

Sheet I of 4! 

3'-0'J 
Transition Block 

(See Note I! 

Existing Approach Slab 

~ Direction of Traffic 

v-Front Face of Backwaff, Begin or End Bridge & 
Match Line (See Sheet I of 4! 

PARTIAL PLAN OF RAILING 

Dowel Bars 4L 110" Embedment! 
(See Note 2! 

5'°! ~~ 
°'* d ~ d 
]] JJ 

=f 

Place fl rst post 2 11 

clear of Wing Waif 

Roadway Guardrall Transition 
(See Note I Below & Note I, 
Sheet I of 4! 

Transition Block 
(See Note I! 

~J'-0" 

Match Existing 
Curb Height 

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL 
<ExTstTng WTng Post not shown for clarTtyJ 

SCHEJIE I 
RA/UNG END TREATJIENT FOR 

PERPENDICULAR OR ANGLED WING WALLS 

/, 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. Roi/Ing End 
Transition and Transition Block may be omitted on tralllng 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. ff a Specla/Stee/Guardral/Post Is required for attachment to the top of a sloping Wing Waif, saw cut 
and remove a wedge shaped portion of the sloping Wing Wall as required to provide a !we/ surface for post 
fnstaffatlon. 

Dowel Bars 110" Embedment! (Place 3 Bars Min. 
Top and I Bar Min. Bottom! (See Note 3! 

Edge of Existing Approach 
Slab (location Varies) 

(Typ. each 1 

T ransltlon Block 
(See Note 2! end! Bars 5S 

(TypJ 
Roodwey Guordro!I Transition 
(See Note I Below & Note Ip 
Sheet I of 4! 

Existing Approach 
~--~t------------1--,~----1------t- Slab 

Fino! Riding 
Surface 

Varies (Match Length of Existing Curb! 3'-0" Transition 

Block (See Note 2! 

v-Front Face of Backwaff, Begin or End Bridge & 
I Match Line (See Sheet I of 4! 

I 

Limiting Station 
of Transition 

PARTIAL PLAN OF RAILING 

Vories 
(2 1-6 11 MlnJ 

Roi/Ing End Trans It/on 
(See Note 2! 

~Direction of Traffic 

Transition Block 
(See Note 2! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<ExTstTng WTng Post, RaT/Tng ReTnforcTng and Expansfon Dowel Assemb/Tes not shown for clarTtyJ 

SCHEJIE 2 

SCHEME 2 NOTES.' 
RA/UNG END TREATJIENT FOR PARALLEL CURBS 

/, See Roadway Plans for lfmltfng station of Roadway Guard raff Transition or other site specific treatment. ff flmltlng 
station of Roadway Guard raff Transition Is along the Wing Wallp attach Thrle Beam Term/no/Connector to ra!llng as shown 
above. If l!mltlng station of Roodwey Guard roll Transition Is on the bridge, see Index No. 482, Sheet I of 4. On 
skeHed brldgesp If the skeH along the deck joint extends across the width of the ra!llngp the 2'-6" minimum dimension 
shall apply to both the front and back face of the rafflng. 

2. Provide Transition Block (as shown! or Curb ff existing Approach Slab Curb does not extend beyond end of existing End Bent 
Wing Waif, see Roadway Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Roi/Ing End 
Transition and Transition Block may be omitted on troff Ing 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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Varies !Match Length of Existing Flared Curb! 
Existing Approach Slab 

___-Front Face of Bacl<wall, Begin or End Bridge & 
I Match Line !See Sheet I of 4! 

I 

PARTIAL PLAN OF RAILING 

Parallel Portion of Vertical Face Retrofit 
Roi/Ing If present !See Note IJ 

I Varies fl'-0" MlnJ 
I 

Limiting Station 
of T ransltlon______) 

I 

Begin Flared Portion of Vertical 
Face Retrofit Ralllng 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 

~ Direction of Traffic 

<Existing Wing Post, Ral/1ng Reinforcing and Expansion Dowel Assemblies not shown for c/arllyJ 

SCHEME J 
RAILING END TREATMENT FOR FLARED CURBS 

SCHEME 3 NOTE: 

I. See Roadwcy Plans for llmltlng station of Roadway Guard roll Transition or other site specific 
treatment. If limiting station of Roadway Guardrall Transition Is along the Wing Wall, attach 
Thrle Beam Termlna!Connector to ralllng as shown above. If flmltlng station of Roadway Guardralf 
Transition Is on the bridge, see Index No. 482, Sheet I of 4. 

Parallel portion of Existing Existing Wing Post !Type VarlesJA. ~Existing Flared Wing Wall 
Curb and Wing Wall may or //'- ( 

2 Layers of 30 Lb. , """"" ir 
may not exist !length varies! :==J. Smooth Roofing / c; / , Bars 4A ti 9 Max. IF/eld Bend 

/ // / clearanceJITyp.J 

I I 

Paper along joint ,....,.,.. / / as required to maintain 

Ir -c_ ____ -c_ ____ -c_ ____ -c_ _____ ------ -----/// / ~ r ~'!!e ~~~:,~~"ft/:r::ioach 
Dowel Bars 60 o ! 1-3" Spacing 

Vertical Face Retrofit Ralllng 1 Max. !Back Face only! 
IL __________ _ 

I 

Bars 4C ITypJ 

Expansion Dowel 
Sleeve Assembly 

0 0 01 

0 1~ 0 1 

EJ_Jo:I_ o I 

- - - _1 -' - ~ Bars 60 cut to clear backwall 

Gutter Line !Cut Exist. 
Approach Slab along 
this line! ----~ 

Bars 60 " 71'," 
Spacing Max. 
!Front Face only! 

Dowel Bars 4N 
tJ l'-3" (TypJ 

Roadway Guard raff Transition 
fSee Note I Below & Note I, 
Sheet I of 4! 

ITyp. each 
end) 

I 

311" I 
12 I 

Varies !Match Length of Existing Flared Curb! 
Existing Approach 
Slab 

. _..--Front Face of Bacl<wall, Begin or End Bridge & 
' Match Line !See Sheet I of 4! 

~ Direction of Traffic 

I 

PARTIAL PLAN OF RAILING 

----Parallel Portion of Vertical Face Retrofit 
Roi/Ing If present !See Note IJ 

Varies U'-0" MlnJ 

Limiting Station 
of Transition~ 

I 

Begin Flared Portion 
of Vertical Face 
Retrofit Roi/Ing 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post, Ral/1ng Reinforcing and Expansion Dowel Assemblies not shown for c/arllyJ 

SCHEME 4 
SCHEME 4 NOTES: RAILING END TREATMENT FOR FLARED CURBS 

I. See Roadway Plans for limiting station of Roadway Guardrall Transition or other site specific treatment. If limiting station of Roadway 
Guard roll Transition Is along the Wing Wa/19 attach Thrle Beam Termlna!Connector to ra!llng as shown above. If llmltlng station of 
Roadway Guardralf Transition Is on the bridge, see Index No. 482, Sheet !of 4. 

2. Dowel Bars 4N may be Installed on a maximum angle of 45° to the cut edge of the Approach Slab as shown to facllltate drl/llng of holes 
and lnstallatlon of bars. 

3. 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 drllled holes In the new section of curb using an Adhesive Bonding Material System with 
a l'-0" minimum embedment. 
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Parallel portion of Existing 
Florea Wing Wall may or may 
not exist (length varies!) 

f------4~---.., 

-----------

:1 Dowel Bars 60 @ /
1-3 11 Spacl{I() 

11 Max. (Back Face onlyJ 

Varies !Match Length of Existing Curb! 

. _...--Front Face of Backwall, Begin or End Bridge & 
' Match Line !See Sheet I of 4! 
I 

PARTIAL PLAN OF RAILING 

Bars 4M !See 
Note 4! 

3 1-0 11 Transltlon 

Block !See Note 3! 

Transition Block 
!See Note 3! 

Edge of Existing Approach 
Slab llacatlon Varies! 

Existing Approach Slab 

~ DI reef/on of T raffle 

Limiting Station 
of Transition --------;;i 

Varies 
(2 1-6 11 Mln.J 

Roi/Ing End Transition 
!See Note 3! 

Fina/ Riding 
Surface 

Asphalt Overlay when 
present !Varies! 

C. J, P. Curb 

l'-4 11 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Existing Wing Post, Railing Reinforcing and Expansion 

Dowel Assemblies not soown for clarify) 

SCHEME 5 
RA/UNG END TREATMENT FOR PARALJ£L CURBS 

# Curb heights vary from 5" min. to 
10 11 max. Match height and shape 
of existing curb on bridge. 

Varies (3 11 Preferred, 
/

11 Min., constant for 
full length of Retrofit! 

Varies 

Varies 0 1-6 11 MlnJ 

~ Thrle Beam 
Guardrall Bolts 

I 

2 11 Clear 
- (TypJ 

~::i::i=c-r-Bars 5S 
(TypJ 1 

I 

Existing Wing Post 
(Type Var/es) 

r----r-111~='+~~ Dowel Bars 60 

Final 
Riding 

Surface~- ·-·~~~-------
·,.:__,_:_,·,·. >::....·,'.!.:._·.'.c'.,>.'.:.·.:.,.:·:'.L_ •. ,_:c;.,:__,_:_,;'...'..'C.:..:·Ll'.·'· 

Asphalt overlay 
when present 

!Varies! j 
Existing Approach Sia~ - - - - - -

Dowel Ba rs 4N 
o /1-3'' fTyp.J 

JO" Min. 
Embeament 

!See Note 5! 

I ' 

I 

I 

2 Layers of 30 Lb. Smooth 
Roofing Paper along joint 

Bars 4A «1 9" Max. 

I 

2" Min. Clear. Top 
and Sides, 4" Min. 
Clear. Bottom 

Bars 4A © 9" Max., Min. 3 full length bars 
requ/rea Top & Bottom !Field Bend to 
clear! !Typ.J 

SECTION C-C 

SCHEME 5 NOTES' 

TYPICAL SECTION THRU RAILING ALONG APPROACH SLAB 
<SCHEME 4 SHOWN, SCHEME 5 SIMILARJ 

I. See Roadway Plans for /Im/ting station of Roadway Guardrall Transition or other site specific treatment. If /Im/ting 
station of Roadway Guardrall Transition Is along the Wing Wall, attach Thrle Beam Term/no/Connector to ralllng as shown 
above. If llmltlng station of Roadway Guardrall Transition ls on the bridge, see Index No. 482, Sheet I of 4. 

2. Dowel Bars 4N may be lnstallea on a maximum angle of 45° to the cut eage of the Approach Slab as shown to facllltate 
dr/11/ng of holes and Installation of bars. 

3. Provide Transition Block las shown! or Curb If existing Approach Slab Curb does not extend beyond end of existing End Bent 
Wing Wall, see Roadway Plans. Shape and height of Transition Block or Curb shall match existing bridge curb. Roi/Ing End 
Transition and Transition Block may be omlttea on tralllng ends with no opposing traffic. 

4. Field bend Dowel Bars 4M within Transition Block as requ/rea to maintain 2' top and side clearance and 3' bottom clearance. 

5. At the Contractor's option, along the length of the Approach Slab curb that Is to be replaced, Dowel Bars 6D may be cast 
In with the new section of curb as shown or they may be Installed In drllled holes In the new section of curb using an 
Adhesive Bonding Materlal System with a / 1-0 11 minimum embedment. 
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I-------

Bars 4C 

3 " Intermediate 
Open Joint ** 

Existing Bridge 
Coping~ 

------------------
Dowel Ba rs 6D Bars 5S 

=--=1 Direction of Traffic *Non-skewed deck joint shown, actual joint dimensions and orientation vary. 

I------- ------------, 
Expansion 
Dowel 
Assembly -11 !Typ.!7' !Typ.J, !TypJI\ 

al Face Retrofit Ralllng 1 {Vertie 

For treatment at sk6Wed deck joints see SkeH Detall, Index No. 480. Open 
Ralllng 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 fil Pier or Intermediate Bent slmllar. 

c 

> 

, 'I . ' . . 
• 

I 

3(/," !Typ.! 
7Vz" c \_Gutter L 

. 
2 equal sp. " l'-3 1

) Spacing Max. (Typ. along Bridge) 
111/4 11 Max. 

2 equal sp. l'-3" Spacing Max. !Typ. along Bridge! 
«1 11-3 11 Max. ..;, 

r 

lne 

Deck Joint J 
** 1' 11 Intermediate Open Joints shall be provided at: 

(IJ - 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 /BO ft. 

I 

(. ~ 

/ ________ ' f-1 Expansion Dowel & Bars 4C 
~ 1 

1 

not requ/ red at end of 
\_ ___ v __ _J rall/ng for Scheme I 

Varies 

Varies (3 11 Preferred, 10 11 

/
11 Min., constant for I 

full length of Retrofit! I/- q; Thrle Beam 
~ 1 Guardralll Bolts .., 

• . p 2 11 Clear 

~ 

.s ~ . -~ ~ 

"' "' . .. ~ ;>!'!: "' -f-~ 

ifl !:2 :;j. " >:: 
~ 

--~ 

:l< "' ... ;,. -r ~ :l< 
L - ~ 

- r !TypJ 

I Bars 5S ,_ 
!TypJ 

- r -

Dowel 
p Varies Bars 6 D 

- c 
_ ___ ~ Existing Bridge Deck 1~ 

Bars 60 spacing at Ralllng ~ PARTIAL PLAN OF RAILING 
°" Asphalt OVerlcy 

~ 
ng Curb ;Exist/ 

Joints !Typ. on bridge except 
as noted for skewed deck joints! 

,__ _______ 
3~%~"-0~p_e_n_J_o_ln~t1rS~pa_c_l~ng~--90_'_-_0_"_!M_a_x_J _______ __,1 Front Face of Backwall, Begin or 

Vz" V-Groove In both 
faces and top of 
Traffic Roi/Ing 

Vz" V-Groove Spacing - 30 1-0 11 (Max.J 

Limiting Station 
of Trans It/on 

Varies (2 1-6 11 Mln.J 

1 

End Bridge & Match Line !See 
Sheet 2 of 2! 

when present 
!Varies! "" "' 

OVerho ng 
-j--~-"T-- -l...,1-l-...,f-I!-'- - - - " 

-e ~ . Edge ~Coping 
~ § =ll:G ~ Distance : / 

" ~ZZZl:Zij : ~;ent - l'-0" preferred 

~ ~ "- T 1 with 2 11 edge distance, 6 11 min. 

Bars 5S 
!TypJ 

1' 11 Intermediate 
Open Joint ** 

Dowel Bars 6D 
!TypJ 

Asphalt OVerlcy 
when present 
!Varies! 

Deck Joint* 

11-4" 

Ralllng End Transition 
Scheme I only (See Note I, 
Scheme I, Sheet 2 of 2J 

#curb heights vary 
from 5" min. to 
/

1-2 11 max. 

~ _"'_ ! ______ -\:_- _______ _ j If edge distance Is less than 2" 

Existing Bridge Deck 

- -
Fina/ 
Riding Surface 

l~r -_ -~1-~ -~ -~ 
0 0 I I 

Top of Existing 
Curb :~ ~=-~:-~-~-~ 

Roadway Guardrall Transition 
!See Note I) 

NOTES.-

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Expansion Dowel Assemblies ond Bors 4C not shown for clarity 

TYPICAL TREATMENT OF RAILING Al.ONG BR/lx;E 

I. On approach end provide a Roadway Guardrall Transition, Index No. 402 (as shown) or other site 
specific treatment. See Roadway Plans for /Im/ting station of Roadwcy Guardrall Transition or other 
site specific treatment. If /Im/ting station of Roadway Guardrall Transition Is on the bridge, attach Thrle 
Beam Terminal Connector to ralllng as shown above. If /Im/ting station of Roadwcy Guardrall Transition 
Is along the Wing Wall, see Schemes 2 or 3, Index No. 483, Sheet 2 of 2. On skewed bridges, If the 
sk6W along the deck joint extends across the width of the ralllng, the 2'-6" minimum dimension shall 
apply to both the front and back face of the ralllng. For treatment of tralllng end see Roadwcy Plans. 

2. Field cut Bars 5S and Dowel Bars 60 to maintain clearance within Vert/cal Face Retrofit Ralllng. 

3. Areas where existing structure has been removed that are not encased In new concrete shall match adjoining 
areas and shall be finished flat /Jy grouting or grinding as required. Exposed existing reinforcing steel 
that Is not encased In nM concrete shall be burned off I" below existing concrete and grouted over. 

( I 

I 

- - - _) t ___ _J : 

i--------~ 
TYPICAL SECTION THRU EXISTING TRAFFIC RAILING 

SHON/NG LIMITS OF REMOVAL 
<BRIDGE DECK SHONN, WING WALL S/M/LARJ 

CROSS REFERENCE1 
For General Notes, Estimated Quantities, Dowel 
Detall, Exp:Jnslon Dowel Detall, Reinforcing Steel 
Notes & Bending Diagram see Index No. 480. 

-

SECTION A-A 
TYPICAL SECTION THRU RAILING ON BRIDGE DECK 

Varies 

Varies (3J' Preferred, Varies (10" Min.! 

I" Min., constant for 
full length o[ Retrofit) I/- fil Thrle Beam 

Guardrall Bolts 

2" Clear 
!Typ.) 

--~::lt:t"-tBa rs 5S 
!TypJ 

SECTION B-B 
TYPICAL SECTION THRU RAILING ON WING WALL 

2006 FOOT Design Standards Last 
Revision 

07/01/05 

Sheet No. 

1 of2 
Index No. @ -

TRAFFIC RA/UNG (VERTICAL FACE RETROFIT J 
INTERMEDIATE CURB 483 



I 

~ ~--= ~~ -~ ~f ~-~ -=-~~--;._~ 
Trans It Ion Block 
!See Note I! Roadway Guardrall 

Transition fNote I, 
Sheet I of 2J 

3'-0" 
T ransltlon Block 

!See Note () 

Existing Approach Slab 

= Direction of Traffic 

~Front Face of Backwall, Begin or End Bridge & 
Match Line !See Sheet I of 2! 

PARTIAL PLAN OF GUARDRAIL 

Dowel Bars 4L 00" EmbedmentJ 
!See Note 2! 

Roadwey Guardra!I 
5 ~ Transition !Note I, 
9 d Sheet/of 2! 

J Transition Block 
Existing ~ !See Note () 
Backwall ~6:~~~;;;;;~~;~~~+--'--r-~ 
Curb~ ~ 1,_0 ,, 

I 

Place fl rst post 2'' 

clear of Wing Wall 

PARTIAL ELEVATION OF INSIDE FACE OF GUARDRAIL 

SCHEME I 
RAILING END TREATMENT FOR 

PERPENDICULAR OR ANGLED WING WAUS 
SCHEME I NOTES: 
I. Provide Transition Block fas shownJor Curb If existing 

Approach Slab does not have a curb9 see Roadway Plans. Shape and 
height of Transition Block or Curb shall match existing bridge 
curb. Roi/Ing End Transition and Transition Block may be omitted 
on trall/ng ends with no opposing traffic. 

2. Field bend Dowel Bars 4L within Transition Block as required to 
mafntaln 2" top and side clearance and 3" bottom clearance. 

3. If a Spec/al Steel Guard roll Post Is requ/ red for attachment to 
the top of a sfopfng Wing Wallp saw cut and remove a wedge shaped 
portion of the sloping Wing Wall as required to provide a 1"'1el 
surface for post lnstaffatlon. 

Dowel Bars 60 fl 
l'-3 11 S{Xlclng Max. 
(F rant and Back row 
of bars only! 

I 

Provide bond 1brooker 
on top of existing curb 
!shown hatcheq! 

Vertical Face Retrofit Ralllng 
Dowel Bars 4L 
110" Embedment! 
!See Note 3! ~

Existing Parallel 
Wing Wall 

Bars 5S 
ITypJ 

- -- ---

Dowel Bars 60 
" 7~" Spacing 
Max. !Middle row 
of bars only! 

Transition Block 
(See Note 2J 

Edge of Existing 
Approach Slab 
!Location Varies) 

Roadway Guardrall 
Transition fSee 
Note I Below & 
Note I, Sheet I 3~" ITypJ: I 

each end) 
1 

--'---'~--'--
_J_ ______ _J_ ___ ~ ___ _J__J__ __ _J_of2J 

Final 
Riding 
Surface 

Varies !Match Length of Existing 3'-011 

End Bent Wing Wall! Trans It Ion Block 
!See Note 2! 

~Front Face of Backwall, Begin or End Bridge & 

1 
Match Line !See Sheet I of 2J 

Existing Approach 
Slab 

=--=1 DI reef/on of T raffle 

Limiting Station 
of Transition) 

Asphalt CNerlay 
when present 
!Varies! 

Existing 
Curb 

L-l.-::........l.-1 
I 

I 
~· -. 

~::~.~:~_-: --v: 

:,::~~ ~: 

PARTIAL PLAN OF RAILING 

Varies 
(2'-6" MlnJ 

11-4 11 

(:~--=:-=-
le""-~ =1 = 

b~~--~I-~_ 

Roi/Ing End Transition 
!See Note 2! 

[

Roadway Guardrall Transition 
(See Note I Below & Note Ip 
Sheet I of 2! 

==I=-= ~I=-= ~i= 
=l=I= =l=I= =I= 1= 

Transition Block 
!See Note 2J -~: ~~~-~ :~~~-~ ~ r= 

=--+--1='--=1--,-~ 

_ I I 

Existing End 
Bent Wing Wall 

Dowel Bars 4L 
(fO" EmbedmentJ 
!See Note 3! 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Railing Reinforcing and Expansion Dowel Assemblies not shown for clarTtyJ 

SCHEME 2 
RAILING END TREATMENT FOR 

SCHEME 2 NOTES: PARALLEL WING WAUS 
I. See Roadway Plans for /Im/ting station of Roadway Guardrall Transition or other site specific 

treatment. If /Im/ting station of Roadway Guardrall Transition Is along the Wing Wall, attach 
Thrle Beam Terminal Connector to ra!flng as shown above. ff flmltlng station of Roadway 
Guardra!f Transition ls on the brldgep see Index No. 4839 Sheet !of 2. On skewed bridges, If 
the skew along the deck joint extends across the width of the ra!flng, the 2'-6" minimum 
dimension shall apply to both the front and back face of the ralllng. 

2. Provide Transition Block (as shownJor Curb If existing Approach Slab Curb does not extend 
beyond end of existing End Bent Wing Wall, see Roadway Plans. Shape and height of Transition 
Block or Curb shall match existing bridge curb. Rall Ing End Transition and Transition Block 
may be omitted on tralllng 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. 

Expansion 
Dowel Sle"'1e 
Assembly/ 

Bars 5S 
Existing Flared Wing Wall\Fleld Bend 

Dowel Bars 6D o / 
l'-3" Spacing Max. / / 
fF ront and Back row ,., / / J 

Edge of Existing 
" Approach Slab 
' > !Location Varies) 

/ " Vertlcal Face 
of bars only! __ - - Retrofit Roi/Ing 

- __[ --1 

- - - - - 2' --=-[-_::: =~ 
Bars 4C Dowel Bars 6D a 7V2 11 Spacing 
ITyp.J Max. !Middle row of bars only! 

Provide bond breaker on top 
1 3Y," ITyp. each of curb I shown hatched! 

end) 

f 

Existing 
Approach 
Slab 

Varies !Match Length of Existing Roadway Guardrall 

End Bent W ng Wam 

___-Front Face of Backwall, Begin or End Bridge & 
I Match Line !See Sheet I of 2! 

T ransltlon (See Note I 
Below & Note !, 
Sheet I of 2! 

=--=1 Direction of Traffic 
I 

PARTIAL PLAN OF RAILING 
Parallel Portion of Vertical Face Retrofit 
Roi/Ing If present !See Note I! 

e-------'1~------< 

Varies 11'-0" Min.! Begin Flared part/on of Vertical 
I Face Retrofit Roi/Ing Roadway Guardrall Transition 

1 Limiting Station !See Note I Below & Note I, 

o:s;:;;s;:;,ay ;_ __ -- ---- -- ----r-- --~T-- --=~~e:'::~~- ]~ 
when present I ~ - - - - J;; - - ;J; - - ;;J - -1 - -
!Varies! 

0 0 

- - - - ~ ~ - + ~ - 9 di -I _11 _ 
Ice,,,_ - - - - - - - - - - - - - - - -

Final Riding 1 0 0 : : : : I I : J: I : J JI :1 :11: 
Surface c~=---------E-4'°-=-=c_-T---°'l=-41- -=1==1L--

I I I I 

. -.vo -. 0 -

-':._>~ ._ = '-r"'---0 

-!.I /.._,___Existing End Bent Wing Wall~: 
Existing Approach 
Slab 

PARTIAL ELEVATION OF INSIDE FACE OF RAILING 
<Railing Reinforcing and Expansion Dowel Assemblies not shown for clarltyJ 

SCHEME 3 NOTE: 

SCHEME :J 
RAILING END TREATMENT FOR 

FLARED WING WAUS 

I. See Roadway Plans for /Im/ting station of Roadway Guardrall Transition or other site specific 
treatment. If /Im/ting station of Roadway Guardrall Transition Is along the Wing Wall, attach 
Thrle Beam Terminal Connector to ral//ng as shown above. If /Im/ting station of Roadway 
Guard raff Transition Is on the brldgep see Index No. 483, Sheet I of 2. 
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~ Intermediate Pier 
or Bent 

Concrete Parapet 

/ 

Coping 

~ 11 Intermediate Open 
Joint In Ralflng or Parapet 

Front Face of Backwall and 
Begin ar End Bridge 

Parapet 

Deck Expansion 

Joint 

~Approach Slab~ , 
/ / .,, 

Ralflng end transition 
where required 

6&-~=o' 

Gutter 

T raffle Rafflng 

Bars 5V Field cut 
!see Note Ji 

Begin or End 
Approach Slab L 

~ <O 
~ ~ 
• 0 

"' "' 
See Nate 7. 

NOTES: 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH SIDEWALK, 
TRAFFIC RAILING INDEX NO. 42.0 AND PEDESTRIAN/BICYCLE RAILING 

INDEX NO. 82.0, OTHER TRAFFIC RAILINGS SIMILAR 

/J Concrete Parapet reinforcement Is not effected tJy skew anglep see Index Na. 820 far deta!ls. 
21 Parapet expansion joint shall match the deck expansion joint which shall be turned perpendicular 

or radio/ to the gutter llne. See Structures Plans, Superstructure Sheets far deta!ls. 
Ji Traffic Rafflng reinforcement vertlcaf Bars 5V & 5P may be shifted up to I" !Max.I and rotated 

up to 10 degrees as required to allow proper placement. Bars 5V adjacent to expansion joints shall 
be field adjusted ta maintain clearance and spacing, extra Bars 5V w!ll be required. Bars 5V bottom horizontal 
portion shall be cut so as to maintain maximum bottom horizontal length of bar ta each vertical leg being placed, 
the remainder of bar shall be discarded. Cut Bars 5V may be rotated ta maintain clearance. 

41 Ralflng ends at deck expansion joints shall follow the deck joint with allowance for joint movement. Expansion 
joint at the Inside face of parapet shaft be turned perpendicular or radial ta this llne. See Structures Plans, 
Superstructure and Approach Slab Sheets far deta!ls. 

5J ~ 11 Intermediate Open Joints and V-Grooves In ralllng and parapet shaft be placed perpendicular or rad/al ta 
the gutter llne or Inside face of parapet llne. See Structures Plans, Superstructure Sheets far locations. 

6J At begin or end approach slab extend slab at the ralllng ends 3 11 (gutter side or back face 
of rafflng as requ/ red! as shawn to provide a base for casting of the rafffng. 

71 Begin placing Ralflng Bars 5P and 5V on Approach Slab at the ralflng end and proceed toward Begin or End 
Bridge ta ensure placement of guardrall bolt holes. If required, adjustments ta the bar spacing for Bars 5P and 
5V shall be made lmmedfatety adjacent to Begin or End Bridge. 

See Traffic Separator Standard /
1-0IJ Max. sp. l'-6/J Typical o Skewed Ends 

/ 
/ 

" 

for bor spacing 

Traffic Separator 

Bars 4B or 4C 
/See Note /J 

as required !Max.I 

-------

/ 
~---~ Intermediate Pier ~Bridge Deck-y 

or Bent 
+-------~---------'~c----''L--'.---+ 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH 
TRAFFIC SEPARATOR INDEX N0.302 

NOTES: 
/J Traffic Separator transverse reinforcement adjacent to deck expansion joints shall be 

field adjusted ta maintain clearance and spacing. Bars shall be field cut as shown, bars may be 
rotated to maintain clearance. 

~Approach Slab~ 

21 Traffic Separator ends at deck expansion joints shall follow the deck joint flmfts. Drainage joints 
and ~" V-Grooves shall be placed perpendicular or radial to the [ of the Traffic Separator. 
See Structures Plans, Superstructure and Approach Slab Sheets for deta!ls. 

Front Face of Backwall and 
Begin or End Bridge 

~ Intermediate Pier 
or Bent 

.;4 'r Intermediate Open 
Joint In Ralf Ing Coping 

Deck Expansion 

Joint 
Barrier end transition 
where requl red 

Gutter 

/ ~Bridge Deck-y Approach Slab ~ 

Traffic Rafflng Begin or End Approach Slab 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH TRAFFIC RAILING 
INDEX NO. 42.0 SHONN, OTHER TRAFFIC RAILINGS SIMILAR 

NOTES: 
Ii Ra/f/ng expansion joint shall match the deck expansion joint which shall be turned perpendicular 

or radio/ to the gutter fine. See Structures Plansp Superstructure Sheets for detalls. 
2J %- u Intermediate Open Joints and ~ 11 V-Grooves In ra!l!ng shall be placed perpendicular or rad/al to the 

gutter line. See Structures Plans, Superstructure and Approach Slab Sheets for locotlons. 
Ji Begin placing Ralflng Bars 5P and 5V on Approach Slab at the ralflng end and proceed toward Begin or End 

Bridge to ensure placement of guard roll bolt holes. If required, adjustments to the bar spacing for Bars SP and 
5V shall be made lmmedlatefy adjacent to Begin or End Bridge. 

Median Traffic Ralflng 

Begin or End 
Approach Slab 

See 
Note J. 

~ Intermediate Pier 
or Bent 

F rant Face of Backwall and 
Begin or End Bridge 

PARTIAL PLAN VIEW OF BRIDGE DECK AND APPROACH SLAB WITH 
MEDIAN TRAFFIC RAILING INDEX NO. 421 

I-- see 
Note 6. 

NOTES: 
JJ Median Traffic Roi/Ing reinforcement vertical Bars 5W may be shifted up ta I" fMaxJ 

and rotated up ta 10 degrees as required to allow proper placement. 
2J Transition Stirrup Bars 5W shaft be used as required at ra!llng ends adjacent ta expansion joints 

ta fac!lltate placement of bars In acute corners. Place Transition Bars 5W In a fan pattern to 
maintain spacing. Rotate bars In 10° fMax.J Increments as required. 

Ji Median Traffic Raff/ng ends at deck expansion joints shall follow the deck joint with allowance for joint 
movement. See Structures Plans, Superstructure and Approach Slab Sheets far Deta!ls. 

4J ~" Intermediate Open Joints and Vz 11 V-Grooves In ra!l!ng shall be placed perpendicular or radial to the 
~ of the median rall/ng, See Structures Plans, Superstructure and Approach Slab Sheets for focatlons. 

5J At begin or end approach slab extend slab at the median ra!llng ends 3" (open sldeJ as shown 
ta provide a base far casting of the ralllng. 

61 Begin placing Ralflng Bars 5R and 5W on Approach Slab at the ralflng end and proceed toward Begin or End 
Bridge to ensure placement of guardra!I bolt holes. If required, adjustments to the bar spacing far Bars 5R and 
5W shall be made Immediately adjacent to Begin or End Bridge. 

GENERAL NOTES: 
/J Work this Sheet with Traffic Ralflng, Pedestrlan/Bfcycle Ralflng, Median Traffic Ralflng, 

Traffic Separator and Approach Slab Indexes as appllcable. 
21 Deck Expansion Joint at begin or end bridge shawn. Deck Expansion Joints at ~ Pier or 

Intermediate Bents are s!m!lar. 
3J Partial Plan Views shown are Intended as guides only. See Structures Plans, Superstructure 

and Approach Slab Sheets far skew angles, joint or!entatlonp dimensions and deta!ls. 
41 Ralf/ngs on Raised Sidewalks shall be treated slmllar to the Part/al Plan View of Bridge Deck 

with Traffic Ralflng Index No. 420 Oetall shown In the upper right corner of this sheet. 
5J If Welded Wire Fabric Is used In lleu of corNent!anal reinforcement placement of the WWF 

vertlcaf elements shall be slmlfar to those shawn above. Cf/pp/ng of harlzontal elements to faclfltate 
placement shaft be minimized where possible. 
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Remove Overlylng Material And Organlc 
Material Within The Limits Shown And Control Llne Set By Normal Shoulder Point 
Backfill In Accordance With Index No. SOS, Whether Or Not Shoulder Gutter Is Used I ~ - _ -

Unless Otherwise Called For In The Plans -------F=-==-==-==-==-=r"'°"''l"~~=· . . ~ Or Directed Otherwise By The District - - _ ......._ 
Geotechnical Engineer; The Limits Include - L::. ~ _ J ~ 
Full Median Width When Applied To D1"vided ~ 

Remove Overlying Material And Organic Control Line Set By Normal Shoulder Point Dufer Roadway 
Material Within The Llmits Shown And Whether Or Not Shoulder Gutter Is Used I ' 

Backflll In Accordance With Index No. 505, ------i==-==-==-=::-:=-::i-""1~~~ Unless Otherwise Called For In The Plans - - - -----.... 
Or Directed Otherwise By The District - - - - 1::_ ~ _ J ~ ~ 

Dufer Roadway 

FacUi"ties With Uedlan Widths Up To 64', ~ /_. .£' 
When Median Width Is Greater Than 64' ~ ~l)i"ro/ -:-;T--:f"'7"7'>~0''7-
And For Bifurcated Roadways The Organic (0

61 Materla/ Removal Llmits Will Be Set By A Organic Material 

Geotechnlcal Englneer; The Llmits Include ----;;-----------------~-.,,;:::~-:;------l7'»'.0/'S:---Full Median Width When App/led To Divided - ~ 

Facilities With Median Widths Up To 64'; ;::::"7~-;:T--;T-;~O-ve_r_1y71_ng_"7a_t_•_r17a_1_--r-_/~-7"-"-,--~~· <' C'nA ~C----;Y--T-,__~ When Medlan W ldth Is Greater Thon 64' -:: ~ -.1,..,..0 ,, 
And For Bifurcated Roadways The Organlc Organic Material ~ ~ 
Materlal Removal Limits Will Be Set By A 
I: 2 Control Line Complimentary To The 
Outer Roadway That Will Accommodate One 
Future Median Lane On Each Roadway 
Unless Specified Otherwise By The Plans. 

Bottom Of Organic Mater/al 
Limit For Minimum Removal --rj 

WITH OIERBIJROEN - HAlF SECTION 

I: 2 Control Line Complfmentory To The ~ 
Dufer Roadway That Wfll A.ooommodate One 
Future Median Lane On Each Roadway 
Unless Specified Otherwise By The Plans. 

Bottom Of Organic Material 
Llmit For Minlmum Removal --rj 

WITHaJT OIERBIJRDEN - HAlF SECTION 

IN RURAL CONSTRUCT/ON 

outer Roadway /) 

Remove overlying Materlal And Organic 1·•-------~,---B~a:f Proposed Or Future Sidewalk 

Material Within The Limits Shown And ~-~,-----,-~ 
Backflll In Accordance With Index No. 505, Gutter Line~ " I I ~ 
Unless Otherwise Called For In The Plans 
Or Directed Otherwise By The District 
Geotechnical Engineer; The Limits Include ~ /,. .f' 
Full Median Wldth When Applled To Divlded---~--------~-~o""ro/ --~---/;,y-=;;;-;?:-~-------
Facl/lties With Median Widths Up To 64'; OVerlylnn Material ~ ~'"~ 
When Median Width Is Greater Thon 64' "" ~ 

Organic Material 

Remove CNerlylng Material And Organic 
Material Within The Limits Shown And 

Dufer Roadway 

I
. ~i---

1 Back Of Proposed Or Future Sidewalk 

~----.----,-------..... 
Back.fl/I In Accordance With Index No. 505,---=-"'-=-.C.:,-:!I} 

Organic Materlal 
And For Bifurcated Roadways The Organic 
Material Removal Llmits WU/ Be Set By A 
I: 2 Control Line Compllmentary To The --;;;,;;:~~~;;;;.~~~~:::'7~'.'.__~C::..-L..-L_::L_J_L__.L.:___-L:___-L::__--'::'.._-c'.'.._-L~_,t. 
outer Roadway That Will Accommodate One Bottom Of Organic Materlal I 

Unless Otherwise Called For In The Plans 
Or Directed Otherwise By The District 
Geotechnica/ Engineer; The Limits Include 
Full Medlan Width When Applled To Divlded 
Faclllties With Median Widths Up To 64'; 
When Median Width Is Greater Than 64' 
And For Bifurcated Roadways The Organic 
Materla/ Removal Llmits Will Be Set By A 
I: 2 Control Line Compllmentary To The ---"-;;;;;;,;--;fio;;;,~~;!;~';::_7'.'.__~C::..-L..-L_::L_J_L_ _ _L.:___-L::__-L::__--'::'.._-c'.'.._-L~_,t. 
outer Roadway That Will A.cC<Jmmodate One Bottom Of Organic Materlal I 

Future Medlan Lane On Each Roadway Llmit For Mlnlmum Removal ___.,..-j 
Unless Speclfled Otherwise By The Plans. 

Future Median Lane On Each Roadway Limit For Minimum Removal----1 
Unless Specified Otherwlse By The Plans. 

WITH OIERBIJROEN - HAlF SECTION WITHaJT <NERBIJROEN - HAlF SECTION 

IN URBAN CONSTRUCT/ON 

REMOVAL OF ORGANIC MATERIAL 
GENERAL NOTES 

I. All details shown on this index for removal of organic and plastic materials apply 
unless otherwise shown on the plans. 

2. Utl/!zatlon of exca;ated materials shall be In accordance with Index No. 505. 

3. Where organic or plastlc materla/ ls undercut, bock.fl/I shall be made of sui"fable 
material ln accordance wi"th Index No. 505, unless otherwise shown on the plans. 

4. The term uPlastic Materialu used in this index in conjunction with removal of 
plastic sou ls as defined under sou classi"flcations for Plastic f P) and Hi"gh 
Plastic f H) on Index No. 505. 

5. The term uorganic Material" as used on this index is defined as any soil which 
hos an average organlc C()nfent greater than five ( 5.0) percent, or an lndlvlduol 
organic content test result whfch exceeds seven (7.0) percent. Organic materlal 
shall be removed as shown on this Tndex and the plans unless directed otherwise 
by the District Geotechnioal Engineer. 

Average organlc content shall be determlned from the test results from a minimum 
of three randomly selected samples from each stratum. Tests shall be performed 

6. The normal depth of side ditches shall be 3.5' below the shoulder point except 
in special cases. 

7. In munlclpal areas. where underdraln ls to be constructed beneath the proposed 
pavement, the grade of the underdrain filter material will not extend above the 
bottom of the sfabUlzed sectlon of the subgrade. Gradation of the fUter materlal 
shall conform to FOOT speci"flcations. Mlnlmum grade on underdroln pipe shall 
be 0.2%. 

8. See Index No. 506 for mlscel/aneous eartlrwork details. 

in accordance with AASHTO T 261 on the portion of a sample passing the No. 4 sieve. 

@ -
-

DESIGN NOTES 
I. At locations where organic material or other soft soil deposits persists to 

such depth that removal is impractical, the construction of a geosynthetic 
foundatlon over those sous should be consldered. The Englneer of ReC()rr/ 
should request guldance from the District Geotechnlcal Engineer and make 
a geosynthetic foundation design in accordance with Index No. 501 when 
pursuing geosynthetic alternates. 

2. The deslgner shall take lnto conslderation the expectancy of roadway wldenlng 
to the outslde, and where widening is anticlpated specify ln the plans the 
llmlts of removal of organic and plastlc materlals necessary to accommodate 
anticipated widening. 
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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 !mpractlcal to leave plastic material In the 
median, the designer may elect to Indicate total removal of this material. 
If during construction if becomes apparent, due to normal required construction procedures, 
that it is i"mpractical to leave the plastic material in the median, total removal of this 
materfal shall be approved by the Engineer. 

REllOIAL OF PLASTIC I/ATER/AL ANO IJJCATION 
OF UNDERDRAIN IN URBAN CONSTRUCT/ON 

At locations where plastlo material 
ls being removed, the side ditches 
must be at least as deep as the 
undercut plane. 

~ 
Where paved sfde dftches are used In 
areas of removal of plastlc material, 
the top of the ditch pavement must be 
no higher than the undercut plane. 

M/SCELLANEOOS DETAILS 

6" ---ir-
24" 2.4 11 

TYPICAL CUT SECTION ON TANGENT 

TYPICAL CUT SECTION ON SIJPERElEVATION 

REllOIAL OF PLASTIC I/ATER/AL ON INTERSTATE 
FACILITIES, FREEWAYS, ON/OED ARTERIALS ANO 
MAJOR COLLECTORS HAVING DEPRESSED llEDIANS 

REMOVAL OF PLASTIC MATERIAL 

Section On Superelevation 

/ 

~=1=~;::f:!;:;;F'-'--==-==-==.::;oR"'-~/ 
Remove Plastic Material To This Line 

TYPICAL CUT SECTION 
Note: When this detofl Is applied to minor collectors and local 

facilities, the undercut may be reduced to /8 11
• 

REllOIAL OF PLASTIC I/ATER/AL ON ON/OED 
FREEWAYS, ARTERIALS ANO llAJOR COLLECTORS 
HAVING FWSH llED/ANS, ANO, ON UNDMDEO 
ARTERIALS ANO llAJOR COLLECTORS 

Note: For GENERAL NOTES see Sheet I. 

@ 
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Erosion Mat 
Anchor Trench 

Staked Sod Placed Over Erosfon Mat-~-

Plastic Erosfon Mat (FDOT Specfffcatlon Section 570 

Plastic Erosion Mat Pinned In Place 
In Max. 3' Staggered Pattern 

50 Degrees Max. 

4' Min. 

Intermediate Reinforcement 

3' I' 

/ 
/ 

/ 

/ 
/ 

/ 

Erosfon Mat Anchor Trench 

/ 

/ 
/ 

/ 

~Reinforced Fiii~ // 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

/ 
/ 

//~ Limits of Geoeynthetlc Reinforced Fl/I. 

I' Min. // 

/ 
/ 

/ 
/ 

GENERAL NOTES 
/, All Designs shall meet the requirements shawn an this sheet and the 

contract documents. 
Tu/I 2• Ta" RF: RF: RF; CRF c d J 

3. Intermediate reinforcement shall be rolled out parallel to slope face. 

~ Retafned Ffll ~ 

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

~ lnsftu Sofl ~ 

GEOSYNTHET/C REINFORCED SOIL SlJJPES 

@ -
- GEOSYNTHETIC REINFORCED SOILS 
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f Saft Soil 

Layer I 

Layer 2 

(Below Base J 

Stabilized Sub-Grade 

REINFORCED EMBANKMENT 

Full Depth Shoulder Base 

Soil Reinforcement 
Maximum verticle spacing between 
reinforcement layers is 36 inches. 
Minimum vertical spacing between 
reinforcement layers is 6 inches. 

GEOSYNTHETIC REINFORCED FOUNDATIONS CONSTRUCTED ON SOFT SOILS 

@ -
-
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Permltt!v!ty (0.05 SfX -I Mln.J 

UV Stob/l/ty (Min. Retained 

Strength o 500 hr .J 

Burst Strength fps!) 

Grab Strength fib) 

A.D.S. (JnJ 

Tensf/e Strength Ob/ff) 

Ultimate 

2X Strain 

57. Strain 

U/ffmata 

27. Strain 

SY. Strain 

Strain o U/tlmote 

Tensf/e Strength Ob/ff) 

Q 2X Strain 

J I 57. Stroln 

::Ii!; 1n"/ c+ ... ,,1 ... 

'Seam Breaking Strength Ob/f 

Puncture Resfstance Ob) 

Soll- Geo6Ynfhet!c Frlctlon 

Creep Resistance-~,6,,,,I/b/ftJ 
Creep Reductfon Factor 

(~It /~r ..... " J 

c Sand i j ~1-------1 
~ Q '- Llmestone 

Cham foal 

Blologlcal 

REQJIRED TEST llETHl10 

AST!/ D 4491 

AST!/ D 43SS 

GR/ I GS/ 

AST!./ D 4632 

ASTM D 4151 

ASTll D 4S9S 

ASTll D 4S9S 

ASTM D 4884 

ASTM D 4833 

ASTM D 4833 

AST!/ D 4833 

GR/ 1 GGS, GT7 

AST!/ D S2E2 

GR/.· GG3 & GTS 

GR/.- GG4 & GT7 

AST!/ D S322 

ASTM Dl9l!1, 03083, G21 & G22. 

MIRAFI GE1J/JJll 
HI' :mJ 

0.52 

707. 

800 

400 x 250 

0.[)236 

3,240 

S40 

1,356 

2;roo 
S40 

1,356 

147. 

27,000 

27,120 

24,000 

1,440 

180 

180 

110 

0.8 

S.D 

1.25 

1.5 

/J 

/.[) 

MIRAFI GEOl/JN 
HI' 410 

0.20 

707. 

1,200 

380 x 350 

O.D33S 

3.SOO 

900 

1.800 

3.SOO 

1,200 

1.800 

JOY. 

4S,OOO 

36,000 

36,000 

1.800 

170 

130 

200 

0.8 

S.D 

l.2S 

1.5 

/J 

/.[) 

TABLE OF WWEN GEOTEXT/l£ VAUJES 

MIRAFI GE1J/JJll 
HI' 510 

0.40 

707. 

1,200 

415 x 440 

0.0236 

4.800 

960 

2,400 

4.800 

1,320 

2,400 

JOY. 

48,000 

48,000 

48,000 

3,000 

/90 

180 

180 

0.8 

S.D 

/JS 

/JS 

/J 

/.[) 

MIRAFI GE1J/JJll 
HI' 610 

0.50 

707. 

1,200 

650 x 450 

O.D33S 

1,oao 

4.800 

1,200 

2,700 

147. 

S4,000 

S4,000 

S4,000 

3.SOO 

200 

2SO 

200 

0.8 

S.D 

/JS 

/JS 

/J 

/.[) 

MIRAFI GEOl/JN 
HP 710 

0.23 

707. 

1,200 

600 x 550 

0.0236 

7,200 

1,oao 
3,000 

4.800 

1,320 

2,400 

127. 

54,000 

60,000 

66,000 

1,200 

220 

250 

400 

0.8 

S.D 

/JS 

/JS 

/J 

/.[) 

MIRAFI GE1J/JJll 
HS4'XJ 

O.D2E 

707. 

O.D/18 

4,800 

1,oao 

4.800 

/SY. 

21.SOO 

2,400 

0.9 

2.880 

I.El 

/J 

5 

/J 

/.[) 

MIRAFI GEOl/JN 
HS 600 

OJ2 

707. 

O.D33S 

7,200 

2{J40 

3,SOO 

/SY. 

40,800 

57.SOO 

2,400 

0.9 

4,320 

I.El 

l.2S 

3.5 

/J 

/.[) 

MIRAFI GE1J/JJll 
HS BaJ 

0.20 

707. 

O.D33S 

9.SOO 

3.SOO 

3.SOO 

JOY. 

72,000 

96,000 

2,400 

0.9 

s;r60 

I.El 

1.2 

1.85 

/J 

/.[) 

MIRAFI GEOl/JN 
HS H50 

OJ2 

707. 

0.[)236 

13.800 

4,800 

127. 

96,000 

120,000 

0.9 

8,280 

I.El 

/JS 

1.7 

/J 

/.[) 

.... :$ ...... Meohanlcaf ASTM D 4595, GR/ 1 GG4 & GT? -- -- -- -- -- --
~ ~~-.. ~------1-------------+-------+---------tc--------1--------t--------+-------+---------tc--------t---------1 ~ .... a:: • 

1;; - Overlap* GR/ I GG5 & GT6 /.[) /.[) 

Approved Application Usage 3, 4 3,4 

Approved Application Usage1 I = Steepened Slopes 

* Minimum 3' CNer/ap 

2 = Reinforcement of Foundations over Soft Soils 
3 = Both Steepaned S/opfJS & Reinforcement of Foundations over Soft Soils 
4 = Reinforced Embankmant 
5 = Construction Expedient 

APPROVED GEOSYNTHET/C PRODUCTS 
tvl(NEN GEOTEXT/LESJ 

APPLICATION AND PROPERTIES 

/.[) 

3,4 

/.[) /.[) /.[) /.[) /.[) /.[) 

3,4 3, 4 3,4 3,4 3, 4 3,4 
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Permfttlvl"ty (0.05 sec-/ Mfn.) 

UV Stobf/fty fMln. Retained 

Strength D 500 hr .J 

Burst Strength fpsfJ 

Grob Strength (lb) 

A.O.S. (lnJ 

Tens!le Strength Ob/ftJ 

Ultlmote 

2X Strain 

SY. Strain 

Ultimate 

27. Strain 

57. Strain 

Stroln a Ultimate 

Tenslle Strength 

27. Strain 

!
~"ii: 

' 57. Strain 
,g1--===~--1 

:::e: 107. Strain 

!Seam Breoklng Strengfh{fb/ftJ 

Puncture Resistance Ob) 

:E Machine DI reef/on !@ 
t) Cross Dlrectlon 

Safi- Geosynfhetlo Friction 

!Creep Reslstonce-T0reef!b/ftJ 

Creep Reduction Factor 

'7U1t /7Cre1'!fl J 

~ ...... Sand 
~ i ~01-------1 
~ ci ..._ Limestone 

Chemical 

Blologlcal 

REJIJIRED TEST llETHl1D 

ASTM D 4491 

ASH/ D 43SS 

GR/, GS/ 

ASTM D 4632 

ASTM D 4151 

ASTM D 4595 

ASTM D 4595 

ASTM D 4884 

ASTM D 4833 

ASTM D 4833 

ASTM D 4833 

GR/ I GGS, GT7 

ASTM D 5262 

GR/ I GG3 & GTS 

GR! I GG4 & GT7 

ASTM D 5322. 

ASTM D/9lJ1, 03083, G2/ & G22 

II/RAFI GEOl/Jll 
HS HOO 

0.20 

707. 

O.lJ33S 

16,800 

6,000 

3,600 

147. 

/2!),000 

/2!),000 

2,400 

0.9 

10,/)80 

1.67 

/JS 

1.5 

/,/ 

II/RAFI GEOl/Jll 
HS 1115 

OJ2 

707. 

O.lJ33S 

2JJ,S80 

8,400 

3,600 

147. 

168,[XJO 

162,000 

2,400 

0.9 

12,348 

1.67 

/JS 

/JS 

/J 

TABLE OF WrNEN GEOTEXTILE VAUJES 

II/RAFI GEOl/Jll 
HS l!!IOO 

Q.[)2 

707. 

O.lJ/18 

28,BOQ 

14,400 

3,600 

107. 

288,000 

288,000 

3,600 

0.9 

fl,280 

1.67 

/J 

l.2S 

/J 

II/RAFI GEOl/Jll 
HS J!lW 

Q.[)2 

707. 

O.lJ/18 

36,000 

18,000 

3,600 

107. 

360,000 

360,000 

3,600 

0.9 

21,600 

1.67 

/J 

1.25 

/J 

II/RAFI GEOl/Jll 
HS J6W 

Q.[)2 

707. 

O.lJ/18 

43,200 

21,600 

107. 

432,000 

432,000 

3,600 

0.9 

21,600 

1.67 

/J 

l.2S 

/J 

NIOCO lltJ()6 

o.ns 

707. 

1,000 

3/S 

O.lJ/61 

2,100 

/S6 

S64 

2,100 

576 

1,104 

87. 

7,800 

11,280 

10,440 

/2f) 

/2f) 

/2f) 

0.6S 

600 

3.5 

/JO 

1.20 

/J 

NIOCO tlJl6 

0.70 DJS 0.20 

707. 707. 707. 

/,JOO /,SOD 

3/S 600/500 

O.lJ/61 Q.[)236 O.lJ33S 

4,800 16,800 

Z16 4S6 

744 l,4S2 6,000 

2,400 4,800 3,600 

660 1,380 

1,404 

87. 87. 147. 

13,800 22,800 

14,880 /2!),000 

12,480 31,200 /2!),000 

2,400 

120 flO 

/2f) 250 

120 250 

0.65 0.65 0.9 

68S 1,371 

3.5 3.5 1.67 

l.lJS l.lJS /JS 

1.20 /JO 1.5 

/J 

/J /J 

.... ::f: ...... Mechonfca/ ASTM D 4595, GR/ l GG4 & GT7 
~ ~~ ...... l--------l------------+-------+---------lf----------1--------1--------+-------+---------l---------I---------< ~ .... O::'. 

t; - overlap* GR/ l GG5 & GT6 

Apprwed App/Tcatlon Usage 3,4 3,4 

Approved Application Usage.• I = Steepened Slopes 

* Minimum 3' Overlap 

2 = Reinforcement of Foundations over Soft Sof/s 
3 = Both Steepened Slopes & Reinforcement of Foundations aver Soft Sof/s 
4 = Reinforced Embankment 

5 = Construction Expedient 

APPR<NED GEOSfNTHETIC PROOOCTS 
twOVEN GEOTEXT/lESJ 

APPLICATION AND PROPERTIES 

3,4 

/.[) 1.2 1.2 1.2 

3,4 3,4 3 3 3 3 
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UV Stability Olln. Retained 

Strength o 500 hr J 

Tensf/e Strength Ob/ff) 

Ultimate 

2X Strain 

57. Strain 

U/ffmata 

27. Strain 

SY. Strain 

Strain o U/tlrnate 

Tensf/e Strength 

1+.. a 2X Strain 
c::: Ill:;::: 
~ -§ ~ SY. Stroln 

p; ~ ;:;:: 107. Strain 

Junctfon Strength Ob/ftJ 

Soll- Gaosynfhetlc Friction 

reep Resistance- ~re•,,{lb/ftJ 

Creep Reduction Factor 

(~It /~reen J 

c::: Sand i i ~'1---------l 
~ l.J ....... Limestone 

Cham/co/ 

Blolaglco/ 

REg}/flED TEST llETHl10 M/RAFI llG /!XT 

AST!/ D 43SS 707. 

2,000 

ASTM D 6637 l,2JJO 

107. 

ASTM D 6637 

GR/ l GG2 

GR/ 1 GGS, GT7 0.8 

ASTM D 5262 l,2JJO 

GR/ l GG3 & GTS 1.57 

1.25 
GR/ l GG4 & GT7 

Not Permitted 

ASTM D 5322 /J 

ASTM 01981, 03083, G21 & G22 /.() 

TABI£. OF WOIEN GEOGRID VAlJJE.S 

•lf'Ullrl - ~· M/RAFI llG ::sxT lllatru lOI M/RAFI llG TXT M/RAFI llG /IXT 

707. 707. 707. 707. 

2,800 3,590 4,3SO 6,230 

1/)56 1;140 2,160 2,520 

107. 107. /OX 107. 

21,120 34,800 43,2JJO S0,400 

0.8 0.8 0.8 0.8 

1,680 2,154 2,610 3;138 

1.57 1.57 1.57 1.57 

1.20 /JS /JS /JS 

/JS /J /J /J 

/J /J /J /J 

/.() /.() //) //) 

•Kll'fr 1 lltl ~I 

·~--- -· 
707. 

8,300 

3,120 

107. 

62,400 

0.8 

4,980 

1.57 

/J 

1.25 

/J 

//) 

•llflr I _, ICM" I 

lllatru 9llJ 

707. 

9,360 

4,400 

107. 

88,800 

0.8 

S,616 

1.67 

/J 

1.25 

/J 

/.() 

M/RAFI llG l!DXT •lf'Ullr I - ~ I •lfflllr I lltl iE!'M" I 

···~--- -· tMatru IBI» ~~ _, 

707. 707. 707. 

12,420 IT ;160 2S,380 

S,340 7,140 10/)20 

107. 107. 107. 

106,800 142,BOO 200,400 

0.8 0.8 0.8 

7,221 10,326 

1.57 1.57 1.57 

/J /J /J 

l.2S 1.25 1.25 

/J /J /J 

//) /.() /.() 

.,_ :f: ...... Mechanical ASTM D 6631, GR/ l GG4 & GT7 

$ ~~..., '------'------------L-------1--------1---------l--------l"--------1--------1---------1--------+-------+---------l .s.l .... a:: 
;;- overlap* GR! I GGS & GT6 0.8 0.8 0.8 

Approved App/loot/on Usage 3 3 3 

Approved App/fcatlon Usag91' I = Steepened Slopes 

* Minimum 3' Oler/op 

2. = Reinforcement of Foundations over Soft So/ls 

3 = Both Steepened Slopes & Reinforcement of Foundations over Soft So/ls 

4 = Reinforced Embankment 

5 = Construction Expedient 

APPROVED GEOSYNTHET/C PRODUCTS 
MOVEN GEOGR/DSJ 

APPLICATION AND PROPERTIES 

0.8 0.8 

3 3 

0.8 0.8 0.8 0.8 

3 3 3 3 
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TABLE OF W<NEN GEOGR/O VAUJES 

REI/II/RED TEST METHOD Sf/ITEEll SF U Sf/ITEEll SF 12 Sf/ITEEll SF llD Sf/ITEEll SF :J5 Sl'llTEEll SF 40 Sf/ITEEll SF 50 Sf/ITEEll SF 55 Sl'llTEEll SF 80 Sl'llTEEll SF //0 

UV Stablllty (Min. Retained 

Strength a 500 hr .J 

Tenslle Strength Ob/ft) 

Ultimate 

2X Strafn 

57. Strain 

Ultimate 

2X Strafn 

57. Strain 

Strain ID Ult/mate 

Tenslle Strength 

QI 27. Strain 
re: !I):;:::: 
§ ~ ~ 57. Strofn 
~ ~ :§ 1--===~--1 
~ 107. Strain 

Junction Strength Ob/ft) 

Soll- GfJOS'jnthetlc Friction 

Creep Reslstance-7;:reJlb/ft 

Creep Reduction Factor 

(1LJ1t /~reen J 

§ Sand 

~ t ~1-------1 
l1 " ~Cl.._ 

.... ~ ..... 

Limestone 

Chemlcol 

Blologlcol 

Uechanlca/ 

ASTM D 4.355 

ASTM D 6631 

ASTM D 6631 

GR/.- GG2 

GR/.· GG5, GT? 

ASTM D 5262 

GR/.• GG3 & GTS 

GR/, GG4 & GT7 

ASTM D 5322 

ASTM 01987, 0308.3, G21 & G22 

ASTM D 6631, GR!.- GG4 & GT? 

707. 707. 707. 

2,388 2,388 

S26 S26 370 

990 l,IJ42 670 

3,1170 5,268 1,630 

578 797 370 

792 1,129 670 

12.SY. 13.IJY. 9.47. 

26,300 26,300 18,494 

15,840 20,840 13,397 

IS,206 

354 320 

/.f) /.f) O.B 

l,OOS 

I.ES 

IJB /.1)6 /.1)5 

1.31 1.20 /JS 

/JO /JO /JO 

/JO /JO /JO 

707. 707. 707. 707. 707. 707. 

3,050 .3,731 S,583 7,462 

462 488 791 736 1,016 1,186 

725 970 922 /,IS9 1,273 l,E/34 

2,556 3,050 3,933 2,499 2,179 

399 430 630 604 882 1,274 

583 76S BIS 796 1,563 /,SB/ 

/4JY. 9.97. 14.27. I/SY. 13.97. 18.BY. 

23,114 24,408 .39,551 .36,799 59,298 

14,499 19,404 18,432 23,174 25,459 .3.3,712 

15,234 22,IJ89 18,432 27,137 37,910 27,380 

O.B O.B O.B O.B O.B O.B 

1,523 1,525 2,201 2,2SS 3,182 4,029 

1:13 2.IJO /JO 1.51 /JS 2.IJ2 

/JS /JS l.IJB l.IJB l.IJB l.IJB 

1.70 I.SO /SS /SS /SS 1.35 

/JO /JO /JO /JO /JO /JO 

/JO /JO /JO /JO /JO /JO 

.s; 8' ll...-. 
~ ~ ~ 1-------+------------+------f-------+------f-------+-------0--------+---------<l--------+--------1 

t; - over/op* GR/, GGS & GT6 /JO /JO /JO /JO /JO 

Appraved Appllcotlon Usage .3, 4, 5 3,4,5 3 3 3 

Approved Appllcotfon Usage: I = Steepened Slopes 

* Minimum 3' CNer/ap 

2 = Reinforcement of Foundations aver Soft Solis 
3 = Both Steepened Slopes & Reinforcement of Foundatfons aver Soft Solis 
4 = Reinforced Embankment 
5 = Construction Expedient 

APPROIED GEOSfNTHET/C PROOOCTS 
NIOIEN GEWRIOJ 

APPLICATION AND PROPERTIES 

/JO /JO /JO /JO 

3 3 3 3 
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lN Stablllty (Mfn. Retained 

Strength a 500 hr .J 

Tenslle Strength (fb/ftJ 

Ultimate 

2X Strafn 

57. Strain 

Ultimate 

2X Straln 

57. Strain 

Strain D Ultimate 

Tenslle Strength 

Q 27. Strain 
:::: !ll:;:::: 
~ ~ ~ 57. Strain 
~~ § 
~ 107. Strain 

Junction Strength Ob/ff) 

Soll- GfJOS'jnthetfo Frlctlon 

Creep Res/stance-~reJlb/ft 

Creep Reduction Factor 

(1LJ1t /~reM J 

§ Sand 

~ t ~0--------1 
l1 " ~ q .._ Limestone 

Chem leaf 

Blologlcal 

.... ~ ..... Mechanical 

TABLE OF WO/EN GEOGRID VAUJES 

REr/11/RED TEST METHDD Raugrld 3/3 Raugrld 412 

ASTM D 4355 9S7. 9S7. 

2,233 2,843 

ASTM D 6631 
712 767 

2,213 l,4S9 

S4/ 3S6 

10.87. 11.87. 

ASTM D 6637 

GR! 1 GG2 N/A /007. 

GR/ •• GGS, GT? 0.8 0.8 

ASTM D 5262 1,466 1,870 

GR/ I GG.3 & GTS 1.52 1.52 

/JO /JO 
GR/, GG4 & GT7 

/Jl /Jl 

ASTM D 5322 /JS /JS 

ASTM 01981, 03083, G21 & G22 /JS /JS 

ASTM D 6631, GR/.· GG4 & GT7 

llttU/irld 613 Raugrld 613 llttU/irld KV3 

9S7. 9S7. 9S7. 

4,3SO S,288 6,590 

1,144 l,16S 1,582 

l,9S9 2,192 

4S2 S07 S2/ 

/3J7. /2.2X 11.57. 

/007. /007. /007. 

0.8 0.8 0.8 

2,862 3,419 4,33S 

1.52 1.52 1.52 

/JO /JO /JO 

/Jl /Jl /Jl 

/JS /JS /JS 

/JS /JS /JS 

.!::; 8' ll...-. 
~ ~ ~ o-------+------------+------o-------+------0--------+--------1 

t; - overlap* GR/, GGS & GT6 

Approved Appllcatlon Usage 2,s 2,s 2, 5 2,5 2,s 

Approved Appl/catfon Usage: I = Steepened Slopes 

* Minimum 3' CNer/ap 

2 = Reinforcement of Foundaffons wer Soft Solis 
3 = Both Steepened Slopes & Relnfarcament of Foundations over Soft Sof/s 

4 = Reinforced Embankment 

5 = Construction Expedient 

APPR<NED GEOSfNTHETIC PRODUCTS 
twOVEN GEOGRIDJ 

APPLICATION AND PROPERTIES 
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TABLE OF EXTRUDED GEOGRID VALJJES 

f'Wll'ERn RBI/IRED TEST /lfTHOD TEllSNI 8JI 4100 TEllSNI 8JI 4ll10 TEllSNI 8JI HOO TEllSNI 8JI lll!D 

UV Stob/l/ty (Min. Retained 
907. 1007. ASTM D 43SS 907. 907. 

Strength o 500 hr .J 

Tenslle Strength (lb/ftJ 

• § Ultimate 860 l,zTO 8SO 8SO 
.s::;::; 

27. Strain 240 310 280 280 ~ ~ 

~ !:: 57. Strain 480 70S 580 S80 Cl ASTM D 6631 
0 Ultimate l!lS 1,370 1,300 1,300 

~ .. 
~-e ~ 27. Strain 300 soo 4SO 4SO 

" "' Cl 57. Straln 63S 960 920 920 

Strain o Ultimate 

Tenslle Strength 
107. 107. 107. 107. 

" 27. Strain ASTM D 6631 ll,99S 18,506 14,/)00 14,/)00 

""~ " 
~~ 

.... 
57. Strain 9,596 14,/)92 11,600 11,600 

~ 
107. Stroln -- -- -- --

" Junction Strength Ob/ftJ GR/ .1 GG2 907. 907. 937. 937. 

Soll- GeDSJnfhetlc Frlctlon GR/./ GGS, GT? 0.9S 0.90 0.90 

Creep Resistance-~re,Jlb/ftJ ASTM D 5262 250 420 180/280 180/280 

Creep Reduction Factor 
GR/.• GG3 & GTS 3.5 3.27 2.lll 2.lll 

(7U1t /~ffJ<>F> ) 

0 
San</ /JO /JO /JO /JO ~ • -,g ~ ~o GR/, GG4 & GT7 .. 13 - Limestone 1.43 /JS /JS /JS 

Il 
~- Chem leaf ASTM D 5322 /J /J /J /J 

" " '€1 :ti 
~ - Blolog/cal ASTM D/9l!1, 03083, G21 & 622 llJ llJ llJ llJ 

..... :f -.. Uechanlca/ ASTM D 6631, GR/.· GG4 & GT7 -- -- -- --

.s ~ "-..... 
~ ..... Cl: 

t; - overlap* GR/, GGS & GT6 llJ llJ llJ llJ 

Approved Appl/catfon Usage 3,4,5 3,4,5 3,4,5 3,4, 5 

Approved App/fcatlon Usage.• I = Steapaned Slopes 
2 = Reinforcement of Foundatlons over Soft Solis 
3 = Both Steepened Slopes & Reinforcement of Foundatlons over Soft Solis 
4 = Reinforced Embankment 
5 = Construction Expedient 

* Minimum 3' Overlap 

APPROVED GEOSfNTHETIC PRODUCTS 
<EXTRUDED GEOGRIDJ 

APPLICATION AND PROPERTIES 

TEllSNI 8JI llDD TEllSNI 8JI ll!llD TEllSNI 8JI /5(}(J 

907. 1007. 907. 

1,3/S 1,3/S 1;790 

410 410 S80 

810 810 1,200 

l,!11S l,!11S 2,/)SS 

670 670 68S 

1,360 1,360 1,370 

107. 107. 107. 

20,500 20,500 29,/)00 

16,200 16,200 27,400 

-- -- --

937. 937. 937. 

0.90 0.90 0.90 

25S/SSS 25S/SSS 470/57S 

1.51 1.51 2lJ9 

/JO /JO /JO 

/JS /JS /JS 

/J /J /J 

llJ llJ llJ 

-- -- --

llJ llJ llJ 

3,4,5 3, 4, 5 3,4,5 
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TABLE OF EXTRUDED GEOGRID VAUJES 

TEJISNI Ult HOO HS TEJISNI Ult 111(/() HS 
Ult HOO llSE Ult 111(/() llSE 

~ REiii/RED TEST llETHOD Ult llESA :S Ult llESA 4 

lN Stablllty (Min. Retained 

Strength ID 500 hr .J 
ASTM D 4355 90X 90X 

ITensfle Strength Ob/ff) 

• 0 U/tlmota 4,790 7810 

0 " ~~ 2X Strain 1,100 1,1350 
~ !:: SX Strafn 2,130 3,560 " ASTM D 6637 

0 Ultimate -- --
:g ~ 
e ~ 2X Strain -- --

<..> ;, 

" 57. Strain -- --

Strain o Ultfmote 

Tens/le Strength 
/OX /OX 

Ii-.: =i::: 
2X Strain ASTM D 6631 55,000 92,500 

0 0 '-
57. Strain 42,BOO 71,200 

~~ ~ 107. Strain -- --
" Junctlon Strength rlb/ftJ GR/.- GG2 90X 90X 

Soll- Geosynthetlc Friction GR/: GGS, GT7 0.462 0.462 

Creep Reslstonce-~reJlb/ft ASTU D 5262 1,970 3,000 

Creep Reduction Factor 
GR/ I GG3 & GTS 2.43 2.SO 

rru,t /7Creen J 

0 
Sand /JO /JO 

~ ~ 
~ 

"-" GR/ I GG4 & GT7 0: 

" ll ~ Limestone /.2f) /.2f) .l! 

""~ Chem lea/ ASTM D 5322 /J /J 
~Li..~ 
e "' l.lJ ll ~ Blolagloal ASTM D/981, 03083, G21 & G22 l.lJ 

.... :S: ....... Mechonlcol ASTM D 6631, GR! I GG4 & GT7 l.lJ l.lJ 
" !i' ...... ~ ..... ct 

/;; ~ Ol/erlop * GR! I GGS & GT6 l.D l.D 

Approved Appl/cation Usage 3 3 

Approved App/lcotlon Usag~ I = Steepened Slopes 
2 = Reinforcement of Foundatlons over Soft Solis 
3 = Both Steepened Slopes & Reinforcement of Foundotfons over Soft So/ls 

4 = Reinforced Embankment 

5 = Construction Expedient 
* Minimum 3' Ovarlop 

APPROIED GEOSYNTHET/C PRODUCTS 
<EXTRUDED GEOGR/DJ 

APPUCAT/ON AND PROPERTIES 

TEJISNI Ult ltl/10 HS 
Ult ltl/10 llSE 
Ult llESA 5 

90X 

9,860 

2,330 

3,980 

--

--
--

/OX 

116.SOO 

79,BOO 

--

90X 

0.462 

3,960 

2.49 

/JO 

/.2f) 

/J 

l.lJ 

l.lJ 

l.D 

3 

TEJISNI Ult l1rlll HS 
Ult l1rlll llSE 
Ult llESA 6 TENAll MS /!ED TENAX MS :sJO 

90X 85X 85X 

11,980 925 1,310 

2,740 300 418 

5,140 615 925 

-- 1,400 2,100 

-- 445 616 

-- 890 1,340 

/OX /2X /2X 

137,000 15,000 20,900 

102,800 12,330 18.SOO 

---- --

90X 835 1,230 

0.462 -- --

4,975 -- --

2.41 5.D 5.D 

/JO 3.D 3.D 

/.2f) 3.D 3.D 

/J 2.D 2.D 

l.lJ 2.D 2.D 

l.D -- --

l.D -- --

3 2 2 
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Shldr. 

Median 

Lanes Shldr. 

DIVIDED ROADWAYS 

Shldr. Lanes Shldr. 

Varies Varies 

UNDIVIDED ROADWAY 

S'lllllOI. 

s Select 

CUSSIFICATIOll I AASHTO M H6 I 

A-I, A-3, A-2.-4 * * 

Shldr. Lanes 

p 

H 

Plastic 

High Plastic 

A-2-5, A-2.-6, A-2.-7, A-4, A-5, A-6, A-7 f ALL WITH LL< 50) 

A-2-5, A-2.-7, A-5 Or A-7 f ALL WITH LL> 50J 

M Muck A-8 

C/osslflcation lfsted left to right ln 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 ore likely to retain excess moisture and may be difficult to 
dry and compact. They should be used in the embankment above the water level existing at 
tlme of constructlon. They may be used i"n the subgrade portlon of the roadbed when approved 
by the Dfstrfct Uoterlols Engineer. A-2.-4 moterlol placed below the exfsting water level must 
be non-plastic and contain less than 15% passing the No. 200 U.S. Standard sieve. 

* For cut sectlons thi"s dimension may be reduced to 2.4 111 see Index No. 500. 
For minor collectors and local facilities this dimension may be reduced to 18 11

• 

FLEXIBLE PAVEMENT 

@ -
-

Shldr. 

GENERAL NOTES 
I. Roadway dlmensfons are representative. Subgrade dfmensfons and control /Ines are standard. The 

detal/s shown on this 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 exi"sting water level fat the time of construction) to withi"n 
4 feet of the proposed base. If should be placed uniformly in the lower portion of the embankment for 
some distance along the project rather than full depth for short distances. 

3. High Plastic f HJ soils excavated within the project limits may be used in embankment construction 
as i"ndi"cated on thi"s index. High Plastic sous are not to be used for embankment construction when 
obtained from outside the project limits. 

4. Select f S) sous having an average organic content of more than two and one-half f 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 r S ), Plastic r P ), or High Plastic r HJ soils having on overage organic content of more than five 
( 5) percent, or an organi"c content i"ndt"vidua/ test result which exceeds seven f7 J percent, shall not be 
used in the portion of embankment inside the control line, unless written authorization is provided by 
the Di"stri"ct Geotechni"cal Engi"neer; these sous moy be used for embankment construction outsi"de the 
control l/ne. unless restrlcted l:Jt the plans or otherwise specified In the plans. provided they can be 
compacted sufficiently to sustain a dn"voble surface for operational vehicles as approved by the Engineer. 

Average organi"c content sha/f be determi"ned from the test results from a mini"mum of three randomly 
selected samples from each stratum or stockplle of a particular materlol. Tests shalf be performed 
i"n accordance wi"th AASHTO T 261 on the portion of a sample passi"ng the No. 4 si"eve. 

5. Highly organic so!ls, composed prlmarlly of partfolly decayed organic matter, often dork brown or block 
i"n color wi"th on odor of decay, and sometimes fibrous, shall be designated as muck. Further, any 
stratum or stockpile of soil which contains pockets of highly organic material may be designated as 
Muck fM J. 

Highly organic sol/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 fi"ni"sh sou foyer as descn"bed in Section 162. 
of the FDOT Standard Speclflcatlons. 

DESIGN NOTES 

I. The designer shall take into consideration the expectancy of roadway widening to the outside, and where 
wi"dening ls ontlcipated, specify i"n the plans the /ocatlon of the future wi"deni"ng control li"ne for utUi"zotion 
of Hlgh Plostlc f H) sof/s and/or sof/s classified as organic material In the embankment. 

2. The designer shall fake into consideration the position of the drainage swoles in the portion of the 
embankment where Plastlc f P J soils, Hi"gh Plastlc f H) sous, or soils classified as organic material would 
be allowed. The deslgner shall lfmlt the use of Plastic r P J solfs, High Plastic r HJ sol/s, and/or so!ls 
classified as organic material to locations that wilf not inhibit the infiltration of stormwoter from the swoles. 
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Median 

Shldr. Lones hldr Shldr. Lones Shldr. 

.05 Varies f .02-.03 Typ. J 
I 2.5'Std. --------?T4~~;;;;;;;g~~~~~~.06~,._~ '6 04 \; -

.04 . ;:;/--- * 
varies f .02-.03 Typ. J .05 

-- rs~ - ~Type B stabilization S Type B Stoblllzotlon ~ -0 --
·~."""~r-:f---~!-!~I __ ~ ii' ___ L._B._R_. _40 _ ___ --- L.B.R. 40___ ___ ~ 

Edgedrain, Edgedraln, 
See Index No. 281 See Index No. 2fi1 

S,P 

s 
DNIDED ROADWAYS 

Shldr. Lones Shldr. 

Varies Varles 

• 06 

S,P 
Water Level At Time 

- -F!T!Ts Pi0cefi$ - -

UNDNIDED ROADWAY 

Select 

Cl.ASSIFICAT/1111 I MSHTO II Ht! I 

A-I, A-3, A-2-4 * * 5 

p 

H 

Plastic 

High Plastic 

A-2-5, A-2-6, A-2.-7, A-4, A-5, A-6, A-7 (ALL WITH LL< SOJ 

A-2-5, A-2.-7, A-5 Or A-7 (ALL WITH LL> 50 J 

II I.luck A-8 

Classification listed left to right in order of preference. 

tiil See General Notes Nos. 4 & 5 for utlflzatlon of solfs closslfled as organic materlol or mt/Ck. 

* * Certain types of A-2.-4 material ore likely to retain excess moisture and may be difficult to 
dry and compact. They should be used i"n the embankment above the water level existi"ng of 
tlme of oonstructlon. They may be used In the subgrode portion of the roadbed when approved 
by the Dlstrlct Uoterlols Engineer. A-2.-4 material placed below the existing water level must 
be non-plastic and contain less than /5X passing the No. 200 U.S. Standard sieve. 

* For out sectfons this dlmensfon may be reduced to 2.4", see Index No. 500. 
For mi"nor collectors and loco/ foci/itles thi"s dimension may be reduced to 18 11

• 

R/910 PAVEMENT - TREATED PERMEABLE BASE OPTION @ -
-

DESIGN NOTE 

I. Concrete pavement is to be placed over 4" of Asphalt Treated Permeable Bose ( ATPB J or 
Cement Treated Permeable Base f CTPB J as Identified In the plans. This wlll be placed on 
an aggregate separator layer using / 11 Type SP (Traffic CJ. This will be placed an a working 
platform using 12" of Type B Stabilization • 
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Median 

Shldr. Lanes Shldr. Shldr. Lanes Shldr. 

Varies ( .02-.03 Typ. J .05 

S+ lo 
Dra:l:nc:r~e~te~::;;l_-~~-=-=-;::-:=-=_:---
Edgedrain 
See Index No. 21!1 

s 

ON/OED ROADWAYS 

Shldr. Lanes Shldr. 

Varies Varies 

.06 .()6 

S+ lo J: S+ ~'° S+ 1,6,.. 

~ 
Y.o. 

--- -- q, -- --T-~ 
Dralncrete "'? 
Edgedraln '\'<~ 
See Index Na. 21!1 S. p °" 

SYllllOL 

s 

UNDNIDED ROADWAY 

CIASSIF/CATKJll IAASHTO II 1451 

A-I, A-3, A-2-4 * * 

Water Level At Tlme 
- -Fi/1Ts P!Oc~ - -

S+ 

p 

H 

/J 

Select 

Speclal Select 

Plastic 

High Plastic 

/Juck 

A-3 *** With Minimum Average Lab Permeability of 5xlo·
5 

cm/sec (0./4 ft./dayJ 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< 50J 

A-2-5, A-2-7, A-5 OrA-7(ALL WITH LL>50J 

A-8 

Classlflcatlon Usted left ta rlght ln order of preference. 

IOil See General Notes Nos. 4 & 5 far utllizatlon of sons classifled as organlc materlal or muck. 

*** When allowed by the plans, some types of A-2-4 materlal may be approved In writing by the District Materials Engineer. 
This material must meet the minimum lab permeability requirement, be non-plastic, and not exceed 12% passing the 
No. 200 U.S. Standard sieve. 

* * Certain types of A-2-4 materla/ are likely to retaln excess molsture and may be d1"fflcult to 
dry and compact. They should be used In the embankment above the water level exlstlng at 
time of construction. A-2-4 material placed below the existing water level must be nan-plastic 
and contain less than 15% passing the Na. 200 U.S. Standard sieve. 

1-r 3" of #57 or #89 Coarse Aggregate Mixed Into Tap 6". 

RIGID PAVEi/ENT - SPECIAL SEL£CT SOIL OPTION 

Note' SPECIAL SELECT SOIL OPTION moy be used only when 
approved in writing by the District Materials Engineer 
and shown in the plans. 

@ 
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Limlts of Pay for Base (See Notes J 

Friction Course\ 

NOTES 

Actual Limits 
Of Base 

I. All material In the shaded area Is excess base to be removed. 

2.. The cost for removal of excess base material shall be included in 
the contract unlt price for base. 

3. Payment for base shall be calculated using normal width. 

REJIOIAL OF EXCESS BASE MATERIAL 

~ Select Material Required In Upper 2' Of The Subgrade 

-Ir 
Stabilize Crossover Area Plus Normal~~ ~ 
Shoulder Width For Crossovers That > 
Connect To Paved Public Roads ...---- -------

-

Projected Shoulder Width: 
Limits Of Stabilization For lntermedlate U-turn Crossovers And.
Unless Otherwise Called For In The Plans, At Paved And 
Unpaved Prlvate Roads And Unpaved Public Roads. 

Projected Shoulder Width: 

~ 

(~ =-- =--- ~ Stoblllze 4 11 Back Of Curb For Crossovers 
'-._~ =-~ That Connect To Paved Public Roods 

I -~ 

Llmlts Of Stoblllzotlon For Intermediate U-turn Crossovers And.

1 Unless Otherwise Called For In The Plans, At Paved And 
Unpaved Prlvate Roads And Unpaved Public Roads. 

Stabilize Crossover Area Plus Normal ----- ---...._ ---~l ~Stabilize Crossover Area Plus 
Shoulder Wldfh For Crossovers That --------------- _ _ ___________ -----.. ~ \ Normal Shoulder Wldth For Crossovers 
Connect To Paved Publlc Roads ~ That Connect To Paved Public Roads 

- - - ~~ - - - - - - - - - - - - - - - - --/-- -""-~ - - - - . 

Select Moterio/ Required In Upper 2:4 11 Of The Subgrode~ ¢ 

s_tab/-/lze _4" a_ack _or Curb ?:Jf----------~~ Stabilize Full Width Under _.-------p r:::::;J Traffic Separator 

NOTES 
I. When the median has curb or curb and gutter, stabilize 4 11 back of curb. 

2.. When the median hos shoulder with no curb or curb and gutter, stob/l/ze to normal shoulder width. 

3. See the details above for stabilizing requirements at crossroads. 

4. Stoblllze entire area under all paved traffic Islands. 

5. Stabilize full width under all traffic separators. 

6. Select material as defined on Index No. 505. For minor collectors and looal focllltles the depth of 
select material thickness may be reduced from 2.4 11 to /8 11

, 

MEDIAN STABIUZ/NG DETAILS 
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Straight Line Superelevatfon Transition L 
r Varies, 100' Min. J 

Outside Half Of Pavement From Normal 
Normal Crown Crown Slope To Supere/evafion Slope Full Superelevatfon 

Centerline & 
Profile Grade 

* 

0.8 L 0.2 L 

Tangent I Curve 

>-I• 
8 ';:I~ C r "U _,.------ Outslde Edge Of Pavement ~ 15 __, ______ _ 

I 

d -

1 

* *short Vertical Curves Are To Be 
I~ Used On Construction To Avoid 

-- _..- Angular Breaks In Edge Profiles 

PROFILES 
Pavement Width 

Sl.DPE RATIOS FOR 
SUPERELEVATION TRANSITIONS 

DESIGN SPEED, MPH 

SECTION 45-50 55-60 65-70 

,, d 

2 Lane & 4 Lane ,, 2lJO ,, 225 /: 250 

6 Lane /: 160 ,, 180 ,, 2fJO 

8 Lane ,, 150 /: f70 ,, 190 

The length of superelevafion transition is to 
be determined by the relative slope between 
the travel way edge of pavement and the 
prof/le grade, except that the minimum length 
of transition shall be {()(} ft. 

Stralght Llne Superelevation Transltion L1 
(Varies. 100' Min.) 

From Normal Pavement 
Normal Pavement Slope To Superelevation Slope Full Superelevation 

*short Vertical Curves Are To Be 
Used On Construction To Avoid 
Angular Breaks In Edge Profiles 

lnslde Pavement Edges 
& Proflle Grade 

Outside --;av--;;;nt Edges :T 

0.8 L1 0.2 L 

Ta ent Curve 

d 

ii ----r--
Superelevated Pav't .• Outer Roadway 

Inside Edge Of Pavement, Both Roadways & Profile Grade 

Superelevoted Palt., Inner Roadway 
Outside Edge Of Pavement, Inner Roadway * 11-;-~ L Tangent Curve,_.._-L-------------

A 0.8 Lz 0.2 L L 8 
Straight Line 

Normal Pavement Slope 
Superelevation Transition L2 

(Vories, 100' Uin. J Full Su erelevafion 

Pavement Widt~ 

l • J 
Profile Grade ~~f nt ~ I ,. 

~ 

Pavement Width~ 

r1+11 
Profile Grade~ 

~ _,--- See SHOULDER CONSTRUCTION [--1-t-1j -' WITH SUPERELEVATION 

Profile Grode Poin,__,_.1..-:;_..-
I 

PROFILES 
Profile Grade Points 

Pavement Wlr~ ~ CPf'ment Width 

_ __ .os _ --;o"".o"c:::::::=::Nl~ 

See SHOULDER CONSTRUCTION 
WITH SUPERELEVATION 

Prof/le Grade Points ~ 
"""71~":' 

~ .. 

.to 

.09 

.OB 

- .UT 
~ 
~ .06 

~ .05 
~ 

~ .04 ... 
~ .03 
iii 

.02 

.Of 

0 

F 

E 
F 

E 
F 

E 
F 

" " 
F 

" 
F 

" 
F 

~ 
F 

E 

/IOllllAL CllOff/I SECTION 

SECTION AA 
REVERSE CllOff/I SECTION 

SECTION BB 

FIJU.Y 5IJl'EREUVATED SECTION 

SECTION CC 

THESE TRANSIT/Oii OETNIS NIE 711 
Al'Pl.Y IN AU IN AU CASES. EXCEPT 
UNDER THE FOLIDWlltQ IXINOITIOllS• 

I. Curves of Insufficient length. 
2. Insufficient tangent length between curves. 

Slope As Indicated On Plans 

N0111/AL SECTION 

SECTION AA 

0.06 r Or Steeper 
To Match Pavt. Slope J -..... 

0.05 (Or Steeper 
To Match Pavt. Slope 

See SHOULDER CONSTRUCT/ON 
WITH SUPERELEVATION 

FIJUY 5IJl'EREUVATED 

SECTION BB 
2.-LANE, 4-LANE OR 6-LANE PAVEi/ENT, NO MEDIAN 

3. Deficient transition distance between a curve 
and other control poinff s J. 

4-LANE OR 6-LANE PAVEMENT WITH MEDIAN 

RADIUS OF CVINE - FEET 

~~ ~ ~ § ~ ~ ~ 
A v,, ~ -- _ ....... 

~ 

•/ . ;r . '.;; . rl/ _,..... 
.o" s~ ....... 

.I/-•. 7 ..,,. !! - ,_ . .; _,.,- , ... I~ -·~~ O'l bo/ Q\\l ·~ v D' ~ 
/ / " / D~ v ~~ 

/.ll / ./ I' v ./ 

R>J 'Y r.S:" t...~ If' ./ v 1,,...... $ 04° 
0:/ .. C'/ ./ v v 0111~ 

I/ I/ ,n, • / ... IP v --~ 
JI/ / ,v , ...... ,,. 

~-
/) /, / _, v 'i. 3'l i.----

lff, / v v / ~ 

rt/ / ./ ./ i.----,, II'/ / ./ ~~ V ·Design Speed 

~/// _, 
,,...... 

"v"' ,_,,_ 
\ 

\ e I/AX. •O.IO 
\.See Table To Right\ "\ . \ 

' \ 

4. At PCC's or PRC's (Runoff rates are applicable J. 
Transitions for these exceptions are to be as detailed in the plans. 

SUPERELEVAT/ON TRANSITIONS 

Shoulder Wi"dth 
s 

.to 

Superelevated Pavement 
(Rate Of 0.05 Or Flatter J 

Shoulder Wldth s 

1-

Shoulder Slope Not Flatter 
Note: Algebraic Difference In Cross Slope Thon 0,02 Nor Steeper 

Shoulder Slope 0.06 :±N::o:;;t,.r:_a_E_xic:ee:d=0=.07======:::1-j=-'--'....., Than 0.06 .09 

.OB 

4,_ 

< 0.05 For Medians J I 

Until Pavt. Cross Slope 
Reaches That Rate 

Superelevated Pavement 
s (Rafe Steeper Thon 0.05 J l 

Note: Algebraic Difference In Cross Slope 
Shoulder Slope to Match I Not To Exceed o.ar I 

Pavt. Slope For Pavt. 
Slopes Greater Thon 0.06 
( 0.05 For Medians J 

s 

SHOULDER ON HIBH SIDE• A shoulder slope of 0.06 downward from the 
edge of pavement wlll be maintained untll a o.ar break In slope at the 
pavement edge is reached due to superelevation of the pavement. As the 
pavement superelevofion increases, the O.CJ1 break in slope will be maintained 
and the shoulder flattened until the shoulder slope reaches the mini"mum 
of 0.02 downward from the edge of pavement. Any further Increase ln 
pavement superelevation will necessitate sloping the inside half of the 
shoulder toward the pavement and the outer half outward, both at 0.02 
for superelevotions 0.06-0.09 and both at 0.03 for superelevotlon 0.10. 

SHOIJl.DER Oii UJW SIDE1 Maintain 0.06 drop across Inside shoulder until 
pavement cross slope reaches 0.06. For povemenf cross slopes greater than 
0.06, shoulder to hove some slope as pavement. 

These slopes ore the same as those shown pictorially on sheet 2. 

llOTE1 These details apply to both paved and grossed shoulders. 
For median shoulders use 0.05 in lieu of 0.06. 

SHOtJWER CONSTRUCT/ON WITH SUPERELEVAT/ON 

DEGREE 
DESIGN SPEED, V OF 

aJINE MPH 
(0) 

.Of 0" 15' NC NC NC NC NC NC NC 
o· 30' NC NC NC NC RC RC RC 

F, 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 0 o· 45' NC NC RC RC 0.023 0.025 0.028 GENERAL NOTES 

0 I 2 to 4 5 6 
DEGREE OF CIJINE 

7 8 9 1°00' 
,. 30' 

2"00' 

NC NC 
NC 0.021 
RC 

0.021 0.025 
SEE DESll1ll Slll'EREIE(ATllJll 

RATE 711 IEFT 

I. For curves In urban highways and high speed 
urban streets, see Index No. 511. 

DESIGN SUPERELEVATION RATES FOR RURAL HISHWAYS, URBAN FREEWAYS AND HIBll SPEED URBAN HISHWAYS 
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rA 
Crown Point I 

Both Roadways~ 

--D -, ------

Superelevotion Transltlon L1 f Vorles 100' Min. J 

Stralght Llne Transltlon Outslde Edge Of Pavement 

0.8 L1 

Tangent 

rs re ro 
-1---t-- ID3 ------_--,-----, ----

outside Pav't 7 
Edges-Both 
Roadways 

Dz -~ --------i--=-D,--1-------
L A Ls Le L,;-----------

L1 •S <Dt+ llf I 
i.e•S <D.J-Dt I 
L;,•S <O.-D;,I 
L4•i.e+ L;, 
S• SLOPE RATIO 

w 

D'4--
SECTION A-A 

NORMAL CROWNED SECTION 

Tangent 

Superelevofion Transition 4 f Vories 100' Min. J 

Straight Line Transition Outside Edge Of Pavement 

e:i-~

SECTION 8-8 
SlJPERELEVATION SECTION LT. & RT. 

0.2 L1 

Fulf Superelevofion 
Outer Roadway 

Curve r:- E r F 

-----r 
Outside Pav't Edge 
Outer Roadway 

P.C. Or P. T. Of Curve 

~ 
D4 

Crown Point 
L_ outer Roadway --- - - ----

___ I_ 

0.2 L4 

Curve 

~

' 

Profile Grode 

---.;----
~ Crown Point 

D 
4 

Inner Roadway 

Full Superelevoflon 

Inner Roadway 

I w 1 
...i;;;...i;;;:::::::::;;;::=::!:::r-. ~i3 

SECTION C-C 
SlJPERELEVATION SECTION LT. 
PLANE INCUNED SECTION RT. 

Median W 

Travel Woy Shoulder 

SLOPES OF TRAVELED WAY 
ANO ABUTTING SHOULOERS 

t:I w 

DI~-~ --~-~ ~r __ su'8i~rl.UP/lcfl.s 
SECTION 0-0 SECTION E-E SECTION F-F 

PLANE INCUNEO SECTION LT. SlJPERELEVATION TRANSITION LT. FULL SlJPERELEVATION LT. & RT. 
SlJPERELEVATION TRANSITION RT. FULL SlJPERLEVATION RT. 

8-LANE PAVEMENT WITH ONE LANE SUJPED TO MEDIAN 

@ -
-
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SUPERELEVATION RATES (e) FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 
emax =0.05 

GENERAL NOTES 

I. Maximum rate of supere/evafion for ur/xJn highways and high speed urban streets shall 
be 0.05. 

TABULATED VAWES 

Degree Of Radius 
Curve ( R ! 

Design Speed (mph! 

(D) (Ft.) 30 35 40 45 50 
2° 00' 2,865 NC NC NC NC NC 
2D 15' 2,546 RC 
2° 45' 2,083 NC 
3° 00' l,910 RC 
3• 45' /,528 NC 
4° 00' l,432 RC 
4° 45' l,206 RC 

5" 00' /,146 NC 0.023 
5° 15' /,091 rn., 0.027 
5• 30' /,042 0.030 
5• 45' 996 0.035 
6" 00' 955 RC 0.040 
6" 15' 9fl 0.022 0.045 
6" 30' 881 0.024 0.050 

,__~6~·~4~5~·--+--~8~4~9~-+-~~-+---1-----0-0_._0_ZT---l Dmax.= 
7" 00' 819 NC 0.030 6" 30' 
7" 15' 790 RC 0.033 
7" 30' 764 0.031 
7" 45' 739 0.04/ 
8° 00' 716 RC 0.045 
8° 15' 694 0.022 0.050 
8" 30' 674 0.025 Dmox. = 

8" 45' 655 O.OZT 8" 15' 
9• 00' 637 0.030 
9• 30' 603 0.034 

10· 00' 573 0.040 
10· 30' 546 0.047 

1----'~'·~oo~·-+-~5~1'.1~-+---0-'o~.o~2~3'-" Dmax .. 
,,. 30' 498 0.01'.6 10· 45' 

12· 00' 477 0.030 
13" 00' 441 0.036 
14° 00' 409 RC 0.045 

1-~'~5_·~00~' -1--~3~8~2~---i-o~·~O~l'.3~ Dmox." 
16" 00' 358 0.027 14" 15' 
17" 00' 337 0.032 
18" 00' 318 
19" 00' 302 

20" 00' 286 

0.038 
0.043 

NC = Normal Crown 

RC = Reverse Crown 
0.050 
Dmax. = 

20° 00' 

( +.02 Superelevation J 

CHARTED VAWES 

DEGREE OF CUHVE ID i 

1.25 1.50 1.75 2.0 
-0.05 

a~ 

- -0.02 

2.5 3.03.54 56 

, 

10 30 

91 20 I 

.11 /5 I I 
7 11 I ,2 1 I I 

-0.05 

~ 
-0.02 ~ 

"' , 0 ~ 
b~ _at+rt-++++++-+i-+-t-t-t++++++t-t-t-+i-rt-t-t-r+++++++-+~~~~-::!7r4-t-11-++'bl'Tt+nfl'l;-t-I t-t-1~ ~ 

"
- -0.021-+-+-+-+-++--++-1-+-+-+-+-++-1-++-1-++-+-+-++-11-++-1-+i:i:o...,"f-'""+'-+-+-+-++-1-+l:loll'fl-,;-+-H+,-!1-171~-+-.,.,IHf-+-!-+-lc-~0~.0~2" 

50 MPH i- ... "" 1....... ~'?'f.. ~ 

c~ j~,~~~~~~~~~~~~~~~,~~~~~~4ll~MtPHli.~'j'~~~~~'!Pj~~t]Jjj~}]Jjtf11j),I~ ~ ·0.05 n- , I 1 -0.05 
I 

6000 5500 5000 4500 4000 3500 3000 2500 2f)()() 1500 1000 

RADIUS ( R i !Ft. i 

a: When the speed curves and the degree of curve or radius lines lntersect above this 
lfne, the pavement ls to be superelevoted r positive slope J at the rates Indicated at 
the /Ines lntersecflng points. 

500 

b: When the speed curves and the degree of curve or radius lines lntersect between these 
lfmlts, the pavement ls to be superelevated at the rote of 0.02 r positive slope J. 

C: When the speed curves and the degree of curve or radius lines intersect below this line. 
The pavement is to hove normal crown (typically 0.02 and 0.03 downward slopes J. 

emax=0.05 

a 

2. Superelevoflon shall be obtained by rotating the plane successlvely about the break 
points of the section until the plane has attained a slope equal to that required by 
the chart. Should the rotation traverse the entire section ond further superelevation 
be required. the remaln!ng rotation of the plane shall be about the low edge of the 
inside trove/ lone. 

Crown ls to be removed ln the ouxiUory lone to the outside of the curve only when 
the ad}o!nlng travel tones require positive superelevotlon. 

3. When positive supere/evotion ls required, the slope of the gutter on the hlgh slde 
shall be a continuation of the slope of the superelevated pavement. 

4. In construction, short vertical curves shall be placed of all angular profile breaks within 
the limits of the superelevation tronsltion. 

5. The var/able superefevaflon tronslflon length uL u shall hove a minimum value of 50 feet 
for design speeds under 40 MPH and 75 feet for design speeds of 40 MPH or greater. 

6. Roadway sections having lone arrangements different from those shown. but composed 
of a series of planes, shall be superelevated in a similar manner. 

7. For superelevotion of lower speed urban streets, see the FDOT 'Manual Of Uni"form 
Minimum Standards For Design, Construction And Maintenance For Streets And Hlgfrwoys'. 
For superelevation of curves on rural highways, urban freeways and high speed urban 
highways, see Index No. 510. 

SUPERELEVATION FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 
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L.J 

0.o3 

/ ~ Mox;mum Supere/evoted 
oS / Lt-- Secflon 

..,.O·/ 
/ 

//// .o~-~See notation 'b'under 
/ - - CHARTED VALUES Sheet I. 

fl....// gp9 -- 0.02 

LJ i- Normal Crowned Sect;on 

TWO TRAVEL LANES EACH DIRECTION 

Maximum Supere/evofed 
/ Sectlon 

/ 

~ Roadway ----+ ~o~ / ~ 
I / --r~ 

t/ .o~------ ~ 
/ _.... _.... -: o.02. - - See notation 'b' under 

/ / -- - - - - CHARTED VALUES Sheet I. 

~~ -- o.o,e 

Rotation Points ( Typ. J 
TrrNel 
Lan• 

Travel 
Lan• 

Trwel 
Lan• 

Travel 
Lan• 

TWO TRAVEL LANES EACH 
DIRECTION WffH NJXIUARY LANES 

Normal Crowned Section 

Maximum Supere/evoted 
/ Section 

/ 

/~o"--/ ~ ,,.....,,,..,,,.....,../ .... a~------~ 
.,,.... / _....-;a.OZ - - See notation 'b' under 

,,.... ,,,.- -- _.... - - - CHARTED VALUES Sheet I. - .....- -/ .....- -
~;;;/;:.::.;;;;J~i:,;;;.._.,..._...,...,~Q~a~~ ........ ...._ 

Normal Crowned Section 

L.J 

/'. 

/ J- Maximum Superelevated 
a'? / Section 

..,.O· / 
/ 

~ / • Q.~ - ~ See notot;on 'b'under /~~ -- LJ CHARTED VALUES Sheet/. 
// ~j 

/_......,.... o. o.o,e 
Normal Crowned Section 

TWO TRAVEL LANES EACH 
DIRECTION WITH MEDIAN 

/ 

/ ~ - Mox;mum Supere/evoted / 1J Sectlon 

•y o.O">/ ~ 
/ 

/ ---+O·o:3 ____ + 
<_....--:oz _ - See notation 'b' under 

/ r"""';;:::f==-~ I - - ~ - CHARTED VAWES Sheet I. 
/ 

/ .....-f 
/, O.o,e 

/'.'. -
Rotation Points ( Typ. J 

Travel 
Lano 

Travel 
I.a"' Median 

Travel 
Lano 

Travel 
I.an• 

Normal Crowned Section 

TWO TRAVEL LANES EACH DIRECTION ~ 
WffH MEDIAN ANO NJXIUARY LANES / Maximum superolevute<i 

/ Section 
/ 

Oo">/ 

;:.." ~ 
// .....-

-- __ .... ~3-- --

/ 11~1.....- .o.o!--- '] See notation 'b'under 
/ ~ - - - ]-- CHARTED VALUES Sheet I. 

/ -/ .....---r ~I 
/ / --:::0 0 O.o,e 

Normal Crowned Section 

THREE TRAVEL LANES EACH DIRECTION WITH MEDIAN 

Point A Pofnt B 

Line I - Max. Superelevatlon Rate (0.05 J 
Line 2. - Slope Of Parabola At Inside Edge Of Pavt. 
Line 3 - Positive Superelevotlon Rote Less Than 

Max. Slope Of Parabola. 
Line 4 - Adverse Superelevatlon. 

Supere/evafian rates obtained from the chart or table on Sheet I are 
also applicable to a parabolic crown section. When this section is used, 
superelevatfon Is estob/fshed by rotating a tangent about the arc of the 
paroboflc crown untlf the desired slope Is attained r polnts A & B on 
sketch J. The normal parabolic crown will be maintained outside the limits 
of the plane thus formed. 

PARABOUC SECTION 
THREE TRAVEL LANES EACH DIRECTION 

UNDNIDED FACIUT/ES DNIDED FACIUTIES 

SUPERELEVATION TRANSITION SECTIONS 
FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 

@ -
-
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SECTION 0-A to 0-D 

Profile Grade 
Refers To This 
Point 

SECTION 0-A to 0-E 

D 

c 
B 

A 

Normal Section 

TWO LANES EACH DIRECTION 

Auxfllory Lone 

Normal Section 

Outside Edge 
Auxiliary Lane 

Supere/evafion Transition "L" 
(Varies, See Note Below J Superelevated Section 

0.8 L 0.2 L 

Tangent Curve 

PC or PT Of Curve 

L 
0 

PROFILE 

Line G 

Line F 

Line D 

Line B 

Line A 

Superelevation Transition "L 11 (Varies, See Note Below J 

0.8 L 

Theoretical Grade Line 

rE 
Superelevoted Sectlon 

0.2 L 

Tangent Curve 
Outside Edge Outside Auxiliary Lone 

A---

Note: Runoff rate 11d 11 is to be 
opp/led to the outslde 
edge of travel lane. 

PC or PT Of Curve 

0 
0 

Lo Lo 
PROFILE 

Llne G (outside Edge Of Travel Lane J 

_y~----

Line E 

Line D r Profile At i Const. J 

Line C --J-------

Line A (Outside Edge Of Travel Lane J 

---+----'Ou"-t-"slde Edge lnslde Auxillary Lone 

Lo 

TWO LANES EACH DIRECTION WITH I/ED/AN AND NJXIUARY LANE 

Note: The sections and profiles shown are examples of superelevation transitions. Slmilar schemes should be used for roadways having other sections. 

EXAMPLE SIJPERELEVAT/ON SECTIONS AND PROFILES 
FOR URBAN HIGHWAYS AND HIGH SPEED URBAN STREETS 

@ -
-
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SUPERELEVATION 
URBAN HIGHWAYS AND STREETS 

UNE DESCRIPTION 
A Inside Travel Lane 

B Inside Lane Line 

c Inside Median Edge Pavement 

D re Construction 

E Outside Median Edge Pavement 

F Outside Lone Line 

G Outside Travel Lane 
Inside And outside Are Relative To Curve Center 

*d (Slope Ratio J 
30 MPH "100 
40 MPH 1, 125 
45-50 MPHt; 1, 150 

b.. I: 125 May Be Used For 45 MPH 
Under Restrloted Conditions. 
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... 
" ~ 
<: 

" " :!:: 

" s "' ~ a_ 

§- §-
1! t5 e 
-i2 "' " " " i3 2 i3 -OJ "' OJ 

I .65-.75 701 

2 .80-.90 702 

3 .95-1.05 703 

4 l.05-1.15 704 

5 1.25-1.35 705 

6 1.35-1.50 706 

7 1.50-1.65 707 

8 1.65-1.75 708 

9 1.75-1.85 709 

10 1.90-2.00 710 

II 2.05-2.15 711 

12 2.20-2.JO 712 

13 2.35-2.45 713 

14 2.45-2.55 714 

15 2.60-2.70 715 

BASE THICKNESS ANO OPTION CODES 
Base Options 

" ... 
i3 .)2 

~ 
OJ ~* GENERAL NOTES 

~ " " e 
~ -~ - "' 5- Q: <; & • I . On new construction and complete reconstruction projects where an entirely 

Q: '.:] " 
,,. Q: 

8 Vi ~ "' new base Ts to be bu!lf, the design engineer may specify Just the Base OJ OJ 
...J ~ "" Group and any of the unrestricted General Use Optional Bases shown In that 'tl "' ...J " "" "' "'<a i3 "" ~8 ~ cE ~ ' ""' .; base group may be used. Note, however, that some thick granular bases are 

" Q OJ OJ llmited to widenlng which prevents thelr general use. e "" "' ~ 
<:o- " " " <; "" Q: 

"" Q: " ~ a_ 
.'§ " Q: § ~ 

" OJ Vi OJ e OJ ~ 2. Where base optlons are spec/fled In the plans, only those opflons may be bid 
...J 

"' ...J 
OJ ...J 

"' ...J 
f... OJ and used. 

Structural Number (Per. 1'n. J 3. The designer may require the use of o slngle base option. for Instance Type 
( .18) ( .18) ( .18) ( .18) ( .15) (.JO J .J0&./5, (NA J B-12.5 in a high water condition. This will still be bid as Optional Base. 

4" 4" 4" 4" 4-j" b. 4" D 5" 

5" 5" 5" 5" 5-j" !:::,,. 411 

5-j" 5-j" 5-j" 5-j" 5.1.11 
2 

l:::,.411 

6" 6" 6" 6" 7-j" b. 4" 

7" 7" 7" 7" 8-j" 4-j" 

8" 8" 8" 8" 9" 5" 

alu 
2 

alu 
2 al" 2 al" 2 10" 5-j" * For granular subbase, the construction of beth the subbcse and Type B-12.5 will be 

9111 9111 9111 9111 II" 5.1.11 paid for under the contract unit price for Optional Base. Granular subbases include 
2 2 2 2 2 Limerock, Cemented Coquina, Shell Rock, Bank Run Shell and Graded Aggregate Base at 

10" 10" 10" 10" 12" 6" 4" 
LBR 100. The bcse thickness shown is Type B-12.5. Alf subbase thicknesses are 4 11

• 

II" II" II" II" fl) 13" 5.1.11 4.1.11 fl) To be used for widening only, three feet or less. 
2 2 

12" 12" 12" 12" fl) 14" 7" 5" b. Based on minimum practical thicknesses. 

12-J" 12-J" 12-J" 12-J" 7-j" 5-j" D Restricted to non-limited access shoulder bcse construction. 

013.J.11 
2 

013.1.11 
2 

013.1." 2 
013.1." 2 8" 6" 

fl) 14" fl) 14" fl) 14" fl) 14" 8.1." 2 
5.1.11 

2 

9" 7" 

GENERAL USE OPTIONAL BASE GIDJPS AND STRUCTURAL MlllBERS 
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BASE THICKNESS AND OPTION CODES 
Base Options 

... ~ 
~ ~ 

" ·;;; ·;;; ·;;; 

J " Q. Q. Q. 

" a 
~ " 

a ~ 8 
E ~ " "'~ L() ~ 

" ~ ~ -.,, -~ -.,, 
:!:: -" -" -" V) -0 ~'"' ~" ~'"' " s Cl:: s "·- Q) -~ "·-"' tia "" -l2 - L() E"' il"' E"' ~ a.. ...J V)~ ';' .... " - " -§ ~ e'"-

~a: "Cl:: 
'-'~ '-'" '"'~ § ~Cl:: O; :::::~ :-::: 8 :::::~ e e ~ ·-"" ti ~~ ~~ oQ. oct: oQ. 

"' -2 ...J...J "'- "'- "'-
" ~ " Structural Number (Per. in. J 
l'l "' " "" V) "" ( .12) ( .12) ( .10) ( .12) ( .15) ( .15) ( .20) 

I .60-.75 701 5" 5" 7" 5" 5" 5" 4"* 

2 .75-.90 702 51" 2 
5111 

2 al" 2 
51" 2 51" 2 5-j" 4" 

3 .95-1.05 703 a" a" 91" 2 a" 51" 2 6-j" 5" 

4 1.05-1.15 704 9" 9" !01" 2 9" 71" 2 
71" 2 51" 2 

5 1.20-1.35 705 10" 10" 12" 10" al" 2 al" 2 6" 

6 l.J0-1.45 706 II" II" II" 9" 7" 

7 1.45-1.60 707 12-j" 121" 2 12-j" 10" 7-}" 

a 1.65-1.75 708 II" 8111 
2 

Not Recommended For 20 Year Design 

I 

Accumulated 18 kip Equivalent Single 

I 

Axle I ESAL J Loads Greater 
Than 1,000,000 

Note' 
These base materials may be used on FDOT projects when approved in 
writing by the District Materials Engineer and shown in the plans. 

* Based On Minimum Practical Thickness 

UllffED USE OPTIONAL BASE GIDJPS AND STRUCTURAL MJllBERS 
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Frontage Frontage Frontage 

F.B. Li"ne R/W 

For Additional Information Refer To FOOT Rules Chapters 14-96 And 14-fJT. 

SKETCH ILWSTRATING DEFINITIONS 

URBAN (Ct/RB & GUTTERJ RIJRAL 

1-2/J Trips/Day eJ-600 Trips/Day 60/-4CXJO Trips/~ 1-2/J Trips/Day eJ-600 Trips/Day 
or or or or or 

ELEMENT DESCRIPTKJN 1-5 Trips/Hour 6-60 Trips/Hour 61-400 Trips/Hour 1-5 Trips/Hour 6-60 Trips/Hour 

2-Way D 2-Way 0 2-Way 0 

CONNECTION WIDTH w 12'Mln. 24' Min. 24' Min. 12'Min. 24' Min. 
24'Max. 36'Max. * 36'Max. * 24'Max. 36'Max. * 

FLARE (Drop Curb) F 10' Min. IO'Min. N/A N/A N/A 

25' Min. 15'Min. 25' Min. 
RETURNS (Radius J R&U N/A " 50' Std. 25' Std. 50' Std. 

75' Mox. 50' Max. 75' Max. 

ANGLE OF DRIVE y ------ 60"-90" 60"-90" ------ 60"-90" 

DIVISIONAL ISLAND ( Throat Medi"an J ~ 4'-22' Wide 4'-22' Wide ~ 4'-22' Wide 

SETBACK G 
12' Min., All categories. 
See General Note No. 5. 

ul 5 
t' u' 
~ 
"-

-0-

a 
F.B. LTne 

w 
y 

c 
G 

R 

u 
0 

F 

LEGEND 

Return Radius Point 
Or Flore Point 

Buffer Areas 

Frontage Boundary Line 

DrNewoy Width 

Driveway Angle 

Corner Clearance 

Setback 

outside Radius 

Inside Radius 

Distance Between 
Connections 

Flore 

60/-4CXJO Trips/~ 
or 

61-400 Trips/Hour 

2-Way 0 

24'Mln. 
36' Max. * 

N/A 

25'Mi"n. 
50' Std. 

(Or 3-Centered Curves J 

60"-90" 

4'-22' Wide 

.. Street or road i"ntersectlon desi"gn, wi"th possible auxUi"ary lanes and channelizatlon, may be necessary. Intersection design, with possi"ble auxiliary lanes and channeli"zafi"on, 
should be considered for connections with more than 4000 trips/days. 

o "2-Way" refers to one "in" movement and one "out" movement i.e. not exclus1"ve Jeff 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 to relieve interference between entering and exiting traffic which 
adversely affects traffic flow. These cases require documented site speci"fi"c study and design. 

6. Small radU may be used i"n lieu of flares as approved by the Department. 

DESIGN NOTE: I-Way connections wUI be designed to effectively elt"minate unpermitted movements. 

NOT INTENDED FOR FULL INTERSECTION DESIGN 

SUMMARY OF GEOMETRIC REQUIREMENTS FOR TURNOUTS @ -
-

GENERAL NOTES 

I. For definitions and descriptlons of access connection "Cafegorles" and access "Classifications" of 
hlghway segments. and for other detaf/ed lnformatlon on access to the State Highway System. refer 
to FDOT Rule Chapter 14-96, "State Highway Connection Permits Administrative Process" and Rule 
Chapter 14-f:/1, "State Highway System Access Management Classification System And Standards." 

2.. For this Index the term 'turnout' applles to that portion of driveways, roods or streets ad}olnlng the 
outer roadway. For this index the term 'connection' encompasses a drlveway, street or road and 
their appurtenant islands, separators, transition tapers, auxiliary lanes, travelway flares, drainage 
pipes and structures, crossovers, si"dewalks, curb cvt ramps, si"gnlng, pavement marki"ng, requi"red 
slgnallzatlon, maintenance of traffic or other means of access to or from controlled access facllltles. 
The turnout requirements set forth in this index do not provide complete intersection design, 
constructlon or mai"ntenance requirements. 

3. The locatlon, positioning, orientation, spacing and number of connections and median openings shall 
be in conformance with FOOT Rule Chapter 14-fl1. 

4. On Department construction projects all drfveways not shown on the plans are to be reconstructed of 
their existing location In conformance to these standards, or, In conformance to permits Issued during 
the construction project. 

5. Drfveways 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 higfrway, the turnout areas and dn"ves within the right of way shall 
be used only for moving vehicles enteri"ng or leaving the hi"ghway. 

6. Connections with expected daily 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 ond i"ntersection design, subject to the approval of the Department. 

For connections with expected daily traffic less than 4000 vpd, the Department will determine if 
drop curbs or radius returns are required i"n accordance wi"th exi"sting or planned connectlons. 
Where radius returns apply, the deslgn requirements of this lndex and that of the local government 
wlll be used to select appropriate connection widths, radii and Intersection design, subject to 
the approval of the Department. 

For connections that are Intended to dally accommodate either multl-unlt vehicles or slngle unlt 
vehicles exceeding 30' in length, returns with 50' radii are 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 wi"dth ond radii are to be increased ond ouxUiary !ones, tapers, lane 
flares, separators and/or ls/ands constructed, as determined by the Department to be necessary for 
safe turning movements. 

7. Any connection on o highway having o posted or operating speed over 45 mph shall have radi"ol 
returns. Any connection requiring or having a specified median opening with left turn storage and 
served directly by that opening shall have radial returns. 

B. Where a connection Is Intended to align wlth a connection across the highway, the through lanes 
are to allgn directly with the correspondlng through lanes. 

9. For new connectlons and for connections on all new construction and reconstruction projects, 
pavement materials and thlcknesses shall meet the requirements appl/cable to either that detal/ed 
for "Urban Flared Turnouts", or, that described In "Table 515-1" for connections with radial 
returns and/or auxiliary lanes. 

10. The respons!bl/lty 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-fJT, connectlons to the State Higfrway 
System were defined and permitted by Classes. Connectlans have been redflned by Categories 
under Rule 14-96: and, the term "Class" hos been opp/led to highway segments of the State 
Highway System as defined under Rule 14-97. 

2006 FOOT Design Standards 

TURNOUTS 

Last 
Revision 

04 

Sheet No. 

1 of6 
Index No. 

515 



Dr,.veway W ,.dth f W J ¢ 
f See Sheet I J 

Driveway To Be Constructed As ca/led For In -
The Plans Or As Directed By The Engineer :.:i: 

~ 
~ £1.. 
~ ~ 

i 
!!) 
v 

"' 

I ,. I 7' 

PLAN C 

R/W Une 

Drlveway Pavement 
--------- - f For Concrete Pavement Jo,.nt 

Patterns. See 'INSET' R,.ght) 

Drlveway W ldth f W J ¢ 
f See Sheet I J 

Drlveway To Be Constructed As Called For In [ ,_ ___ *---+-----~--< 
The Plans Or As Directed By The Englneer 

.....____Concrete Turnout------...... 

-J" Open Joints GI ID' Ctrs.1 
Every 5th Joint shall be JN 

JOINT PATTERN WHEN CONCRETE ORNE CONSTRUCTED 

INSET 

TURNOOT WITHOOT SIDEWALK 

4N Cone. SWk. 

Back Of Sidewalk 

Dn'veway W ,.dth f W J ¢ 
f See Sheet f J 

i" Open Joints GI ID' Ctrs.1 
Every 5th Joint shall be JN 

Distance Between Connections 'D'. See 'Sketch 
lllusfratlng Deflnlflons' and General Note No. 3. 

4" Cone. Swk. 

Driveway Width f W J ¢ 
<See Sheet/) 

.. 
~ 

$ 
Varies -
f 3' Min. J 

~Side Street R/W 

' ' 
3' CUrb Transition From Full To Zero Height At 
End Of All CUrb And Gutter Constroct,.on Except 
Where Connecting Existing Curb And Gutter • .t::.. 

4N Cone. SWk. r-
JN Joint 5 1 

i----_, 

1 "''" To lndox No. J/O 

Publ,.c Sidewalk Curb Ramp 
f Example Only J 

Baclc Of Sidewalk Full Height Curb Length Varies1 
2.' Min. Beyond Llmlts Of Pub/le Sidewalk Curb Ramps - See Index No. 304. 
3' M,.n. Back Of Sidewalk In Absence Of Public Sidewalk CUrb Ramps. 

Utlllfy Strip 
ID' Or Greater 

* 

M
l _ - 6H Cone. Dn'veway And 
~ Sidewalk I 

J" Jolnt 
I 

3' 71 

Drop CUrb f Width Varies J 

PLAN B 

7' 

TURNWT WITH SIDEWALK ANO 
UTIUTY STRIP flO'OR GREATERJ 

Warp 

,. 
Varies f To SUit OT.stance 
Between Connect,.ons 'D' J 

But Not Less Than 6' 

5' 

6' 4' 4' 6' 

Drop Curb (Width Varies J 

As Required For Connecting To Existing Curb. .t::.. 

j 
Sidesfreet Edge Of Pavement Extens,.on Une 
(Future Edge Of Pavement Where AvaNable 
Jn An Adopted Five Year Tronsporlatlon Plan J. 

No Drop CUrb Allowed Within These Llmrts Except 
As Requlred For Public Sidewalk Curb Ramps Shawn 
On Index No. 304. t::. 

!---------~ Comer Clearance f CJ. See General Note No. 3. 

PLAN A 

TURNOUT WITH SIDEWALK ANO 
UTIUTY STRIP (LESS THAN IO' J 

F-1 Sl'ECIAL NOTES FOR IJl1IJAN Fl.NIED Tl/llNOOTS DESl6ll NOTES FOR IJl1IJAN Fl.NIED Tl/llNOOTS 
All JN joints shall be rxmstructed with preformed jofnt flller. 

* -J" Open joints placed at equal f 2IJ' max. J Intervals for 
driveways wer 2IJ' wide. Joints In curb and gutter to 
match joints In driveways. 

t::. When connecting to s,.desfreet wrb and gutter sect,.ons, 
the no drop wrb llmits should extend back to the 
sfdestreet rod!Us point. With or without curb and QUtter, 
no dri'veway should encroach on the oorner racHus. 

¢ Drlveways f6N concrete J shall be of a uniform width r W J 
to the right of way /Ins. 

"'k 4' Min., May be reduced fo 3' Min. In restricted conditions 
when approved fJJ/ the Engineer. 

~ Alpha-numeric Identification of a flared driveway type 
~ speclficol/y oolled for in the plans, see sheets 3 and 4. 

URBAN 

I. Driveway 6" concrete paVement and drop wrb shall meet the material 
and constructlon requirements of Sections 522. and 520 respectively 
of the FDOT Standard Speclflcatlons. The driveway foundation shall 
meet the requ,.rement of SUbarlicle 522.-4. 

2. For details of drop curb and pub/le sidewalk curb romps refer to 
Indexes Nos. 300 and 304 respecflvely. 

3. Where turnouts are constructed within ex,.sting curb and gutter, the 
exfsting oorb and gutter shall be removed efther to the nearest joint 
beyond the flare point or to the extent that no remafning sectron Is 
less than 5' long: and, drop wrb constructed In accordance with Notes 
Nos. land 2.. 

4. Cost for preformed jofnt fl/Jer shall be fnc/uded in the cost for the 
concrete paVement (concrete sidewalk, 5u thlcli J. 

5. For turnouts with radial returns see the requirements under the 
"Summary Of Geometrfc Requfrements For Turnouts", the uGeneral 
NotesN, the detaF/s of "Rural Turnout Constructfonu and the detail of 
ttllmlts Of Clearing 8r Grubbing, Stablllzatlon And Base At Jntersectlonstt. 

FLARED TURNOOTS 

6. Department maintenance of paVement shall extend out to the right of 
way or 2.' back of sldewalk, whlchever distance Is less. 

7. The maintenance and operation of higlwroy lighting, traff,.c s,.gnals, 
08sooiated equipment, and other necessary devices shall be the 
responsfblllfy of a pub/le agency. 

8. All pavement markings on the State hlgl'Mays, lncludlng ooce/eratlon 
and deceleration lane markings, and sif}fling installed for the operation 
of the State hlglwroy shall be mafntafned fJJ/ the Department. 

9. All signing and marklng Installed for the operation of the connection 
f such as stop bars and stop slgns for the connect/an J shall be the 
responsibility of the permi"ttee. 

ID. Turnouts w/11 be paid for under the contract unit price for Concrete 
Sidewalk ( 5tt Thick J, Sf. 

II. Alf sfdewalk surfaces crossing drfveways with a cross slope shown 
In this Index fo be 0.02. shall be 0.02. Maxrnrnn. 

@ -
-

I. Driveways indicated as 'AdVerse Appl/cations' are those with 
slopes that con cause werhang drag for representative 
standard passenger vehfcles under fully loaded conditions; or, 
those with slopes that con cause drivers who are leaving the 
/1J<1fNtay to slow or pause fo the extent that traffic demand 
volumes wlll be Impeded. 

Driveways lndlcafed as 'Uan;lnal App/loatlons' are those wlth 
slopes that con cause werhang drag for representative standard 
passenger vehicles under fully loaded oond,.Uons when the 
drlveway is located on the low side of fully superelevated 

"""""''· 
Driveways fndfcoted as 'General Applfcotfons' are those with 
slopes that con readily accommodate representative standard 
passenger vehicles and those that con accommodate 
representatlve standard trucks, vans, buses and recreational 
vehicles operating under normal crown and superelevatlon 
conditions. 

2006 FOOT Design Standards 

TURNOUTS 

2. The standard flared drlveways on this index may not accommodate 
vehfc/es with low beds, low underoarrfage or low appendage features. 
Where such vehicles are desf(Jn vehicles driveways are fo have site 
specific flare deslgns or Cafagory JJideslgns. 

3. When specific flare type drfveways are to be rxmstructed, the type 
shall be designated In the plans using the assigned alpha-numeric 
deslf}naflan. 
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IO' 

I 

8' 

I 

5' Sidewalk 

4'" 10' 4'1!. 

I I 
0.02 I I 0.02 

d 0.063 E 

(§:> [ q 
I 

C[D [ q o.063 0.02. 

I 

7' 

I 

5' Sidewalk 

4'" I 4'" 9' 

I I 0.02 I I 0.02 I 
I q o.067 t: I 

<:i:J) [ 

I 

CID [ q 
9' 

o.067 
0.02. 

I 

C!D c::::'.I 
I 

6' 

I 

5' Sidewalk 

4'" I 8' 4'" 8' 
I 0.02 I I 0.02 I I 0.02 I 

0.073 l q 0.073 t: I I 
@) [ 

I 

QD c::::'.I 
I 

5' 

I 

5' Sidewalk 

4'" I 7' 4'" 7' 

0.02 I I 0.02 I I 0.02 I I 
o.079 d q o.079 E I I 

@£> [ 

I 

4' 

I 

5' Sidewalk 

I 6' 4'1!. 6' 4'1!. 

I I 0.02 I I 0.02. I I 0.02 I 

c::::'.I 
0.088 d q 0088 L I I 

<!D <[E) [ 

I 

3' 
5'1 

5' Sidewalk 

4'" I 5' 4'" 
I I 0.02 I I I 0.02. I I 

c::::'.I 
0.099 I q o.O!l!l E I I 

CF]) <[!D [ 

4'1!. 4' 

I 
6 

0.021 I 

2' 5' Sidewalk I 

1

1' I 5' Sidewalk I 

3' 4'!:::. 

' I I 0.02b2 14?. 0.02 c:=E I (£][) 
SIDEWALX ADJACENT TO CURB SIDEWALX WffH UTILJTY STRIP ON 0.02 SUJPE 

DRIVEWAY SECTIONS ON CIJRBED FACIUTIES WITH SIDEWALKS @ 

I 

I I 
I I 

I 
I 

I 

10' 

I 

5' Sldewalk 

0.02 
0.04 0.082 c 

~ c::::'.I 

I 

9' 

I 

5' Sidewalk 

10' 4' 
I I 002 

0.04 0.080 c 

~ c::::'.I 

I 

8' 

I 

S' Sidewalk 

4'" I 10' 
I I 0.02 I 

0.04 o.077 E I 

~ c::::'.I 
7' 5' Sidewalk 

I 

9' I 4'" I 
I ob I o.og I 

0.04 0.082 I I 
@D c::::'.I 

I 

6' 

I 

5' Sidewalk 

I 8' 4'" 
I 

0.04 I I 0.02 I 
0.086 'E I I 

~ c::::'.I 
I 5' 

7
, I 5' Sidewalk 

4
, 
6 

I 

I I 002 I I 
0.04 -0092 E I I 

4' 5' Sidewalk I 

0.04 I I 0.02 I I 

3' 5' Sidewalk I 

I 

s·l
1 

4't> 

I 0.02 I I 

2' 5' Sidewalk 

4',, I 

I 
I 

I 

I 

I 
I 

,o 

- GENERAL* APPUCAT/ONS 

MARGINAL* APPUCAT/ONS ON I.OW 
~SJOE OF FULLY SIJPEREL£VATEO 

ROADWAY <REFER TO MODIFICATIONS 
ON SHEET 4J 

ADVERSE* APPUCAT/ONS <REFER 
~ TO MODIFICATIONS ON SHEET 4 J 

I f· I I I 0 04 0.02 
. ·o.12s I I * See 'DESIGN NOTES FOR URBAN FLARED TURNOUTS' On Sheet 2. 

t:::. May Be Reduced To 3' Min. In Restricted Conditions When Approved 
By The Engineer. Depth Less Than 3' Allowable Only Under Ffndfngs 
Of Infeasibility. 

SIDEWALX WffH UTILJTY STRIP ON O.Of SUJPE 
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Utility Strip 
(0-4') 

______ I 

Drivew Width ( W J ~ 
(See Sheet I J R/W or Easement 

- - - - - - - - - - - - - - - --~ - - - - - , 
L ________ _ 

~ .t:E. "'" 6" Concrete Drive 
·c: :i: And Sidewalk ~ 
~lo \'\ 

PLAN 

MODIFICATIONS OF 'ADIERSE' AND 'MARGINAL' APPLJCAT/ONS 

7' 3' 
I 2' I 

6
, 5' s;dewalk 

4
, ~ : 

1 

4'" 

@) CC~q==~·~==-=J-~ 

6' 4'" 4'" 

O.~ _ 9 QBB- _ _g.02 

2' 5' Sidewalk 
1 

2.' 

SllJEWALJC 'II/TH UTIUTY STRIP ON D.02 SU/PE 

MODIFICATIONS TO ADVERSE AND MARGINAL SECTIONS 

4' 5' Sidewalk I 2' 

-__£_~:!:0~.04~--Q,!~~l::=~0.~02~;1:;:::~tl =::==i o.o90::::c 1 
~[ q 

3' 5' Sidewalk 3' 

4'" 

2' 5' Si"dewalk 

3' 5' Sidewalk I 2' 

I 2' ! 

5' Sidewalk 3' 

6' 4'!; 

0.b2 I 

~ [~qc!=0~-04~o~.o~94~:::=:;~~~====::J 

SllJEWALJC 'II/TH UTIUTY STRIP ON O.D4 SU/PE 

NNERSE* AND MARGINAL* SECTIONS MODIFIED 
TO ACHIEVE GENERAL* APPUCATION 

MNERSE* SECTIONS /IODIFIED TO 
ACHIEVE MARGINAL* APPUCAT/ON 

*See 'DESIGN NOTES FOR URBAN FLARED TURNOUTS' On Sheet 2.. 

!:::.. May Be Reduced To 3' Uln. In Restricted Conditions When Approved 
By The Engfneer. Depth Less Than 3' Allowable Only Under Findings 
Of lnfeaslbUity. 

@ 
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121 

Typ/oa/ Half Seat/on For Low 
Vo/ume/Resldenflal Connections 

Typ/oa/ Half Section For 
Higher Volume Connections 

RIW Line w 
Width f See Sheet /J 

Pofnt Of Connectron As Shown On The Plans 
Or As Determined By The Engineer During 
Canstruction Or AB Stipulated By Permif. IZI 

Drainage Pipe * 
TTTT·J.t~ 
Roadway Dltohq-

Same As Opposite '1 
• -~~~~~~~ 

v .t Should" 
\ X/ 5' Mfn. For Private Connections 

6' Min. For Pubfla Roads 

Sh<>ul±,~rof J, ~~~- "''--L_l_ l ~ ~~ddtine 
Edge Of Pav'f, Q 

5' Pavement At Graded Connections 
In Acaonkmce With Index No. 516 
Or As Shown In The Plans Or 
As stipulated By Permff. IZI 

Vories Vories-Determined By Drt"ve Width And Ang/ 

PLAN 

'Q Edge Of Pav't. 

Vories 

shoulder sad-see 1ndexnzr, 
Sod Shoulder * 

1

s •• Opposff• 

1 

i.>-1--~-~•~1<11.,...•~1~v·~,~~~·~'----i~"-~ 

----'U-"--;-11 4 ~~-'---Drn-lo_ag_o_P_/p-o~*~==>-------~..!_ /~? S,o<q 1---J----Esil * I --

F.L. RdWy. Ortch '>I v:=c FL--;;> ::I::S I -

u I I u 
\__Mitered End Sectlon 

Index No. ZTJ 
Mitered End Sect Fon/ 
(See Opposite J 

Varles-Determlned By Slope Intercept 

LONGITUDINAL SECTION 
RoadWay Shoulder, Turnout 
Taper Or Turnout Auxillory Lanes) 

i _,_ ""''· I 
See Sheet 6 

Exlstlog a, Prnposod D'"'~-

~ _)-
Point Of Connection IZI 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 construction. The size shall be at feast that established by the FOOT Dlsfrfcf, but not less than /Su diameter or equfValent. 
For mlnlrwm oover aver drainage pipe see Index No. 2D5. Plpe arch or el/lptlcal pipe may be required to obtain necessary cover. 
At minimal cover opp/irxdions a modified pavement apron is permitted. See 'PERM/SS/Bl£ PAVEMENT MODIFICATION' Index No. Z?J. 
For spacing between adjacent pipe end treatments see Index No. ZTJ. 

Stable material may be required for graded turnouts ta pri"vate property as directed by the Engineer in accordance with Section 
/02-6 Of the SftJndord Specfflrxrtfons. 

The 5' pavement at graded connections is not required where there is paved shoulder 4' or more in width. The 5' pavement 
requirement may be wafVed for oonnectfons servfng one or two homes or ffeld entrances with Jess than 2D trfps per day, 
or 5 trTps per hour as approved by permrt or by the EngTneer, or when not TtemTzed Tn the plans. 

Paved turnouts are to be constructed for all paved connecfTng facllrtTes. The connectrng poTnt wTJJ be determTned by the EngTneer. 

Paved turnouts are to be constructed for oll busfness, commerofol, fndusfrfal or hfgh volume resfdentlol graded connecting facflltles. 
The connecting point shall be :JO' from edge of roadway pavement or of RIW line, whichever is Jess. 

Paved turnouts are to be constructed for all connectTng facTJltTes over 4000 vehTcles per day. The connectTng poTnt shall be 
of the RIW lfne. 

Jill See "SUmmary Qf Geometric Requirements For TurnoutsH chart for return radii lengths ond supplemental informotian. 

RURAL TURNOUT CONSTRUCT/ON 

' r r Slde Rd. Or st. 

I I 
-- rf--m-1 ~ c Eod Const. 

Shoulder 
5' Min. For Private Connectians 
6' MTn. For Pub/Tc Roads 

Oi 
~~ I 

i ,.o I r 
Limits of Clearing and Grubbing 

Bose Limi'"ts: 

I. 

2. 

J. 

4. 

5. 

6. 

~ 1i 
Limits Of Stablflzatlon il :; 

I 

I 

Asp/KJJt Bose To Edge Of P<Nt. 
\'L~/F- All other Bases 4u outside Edge Qf P<Nt. 

.fa L 
Alf Bases To Apron Of CUrb & Gutter 

RIW Line~ 
I 1 

And Ta Toe Of Curb. 

RIW Lrne 

Shoulder 

~ 
_ :_ -~imit of Stabilization 

For All Bases 

WITHOUT CURB & GUTTER 1 WITH CURB & GUTTER 

_j ~ < Prn]ocf 
. --- - --- - --- - --+--- - --- - --- - --

0 BH Or Match Exist. Stabilizing f B" Min. J 

UM/TS OF CLEARING & GRUBBING, 
STABIUZING AND BASE AT INTERSECTIONS 

MATERIAL TYPES ANO THICKNESSES IN ORN/NG 
AREAS FOR RURAL ANO URBAN CONNECTIONS 

Thlaknus (In. I © 

Course Materials® --CJ) _,,,© 
Structural Aspholtlc Concrete I' 1.;11 

Bases Optional Base r See Index No. 514 J O.B.G. I O.B.G. 3 

© Minimum thickness. 

® Alf materials shall be approved by the Department prior to being placed. 

a> Connection structure other than traffic Janes. See Notes land 2. below. 

© Travel way flares (bypass lanes J, auxrlfary Janes serving more than a single connection, and all median crossovers 
including their auxiliary lanes and/or transition 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 shuwn above, 
except as approved by the Department for graded connections. Other Department approved pavement equivalences may be used 
at the discretion of the Engineer. For additional Information see Index No. 514. 

Allxflfary lanes and thefr transltfon tapers shall be the same structure as the abufffng roadwcry pavement or any of the roat:Jwa) 
structures ta/xJlated above, whfchever fs thicker. 

If an asphalt bose oourse is used for a turnout, its thickness may be increased to match the edge of roadway pavement 
in lieu of a separate structural oourse. 5u of Portland cement concrete will be acceptable in lieu of the asphalt base ond 
structural courses. See Notes 4 ond 5 below. 

A structural course ls required for flexible pavements when they are used for auxflfary lanes serving more than a single 
connection. 

Connections paved with Portland cement ooncrete shall be Class I concrete at feast 6H thick. The Department may require 
greater thickness when called for in the plans or stipulated by permit. Materials ond construction are to conform with 
FOOT Standard Specfflcatlons Sections 346, 350 ond 52.2. 

The Department may require other pavement criteria where local condltrons warrant. 

PAVEMENT STRUCTURE FOR TURNa.JTS AND NJXIUARY LANES 
TABLE 515-1 

I.OW VOIJJllE 

D•"""'"'d By Th• ,L,.., ~ 
I 

30' From Edge Of ~ Pavement 
Or RIW Line, Whichever Is Less 

LEGEND 
D Graded Or Paved 

~ Required Paving 

ffiillill Limits Of Department Maintenance 

NOTES 

IARSE 
aJllllEllCIAL 

1111 
FU8UC ROAD 
1111 STREET 

I. Auxfllary Jane pavements and cross<Ner pavements shall be mafntafned bj 
the Department. 

2.. Department mafntenance of turnout pavement shall extend out to 5' from 
edge of the travel way or /Im/ts of paved shoulders, ond, extend to Include 
auxlllary lanes. The remainder of any turnout paved area on the right of 
way shall be maintained by the awner or his authorized agent. As a functron 
of routinely reworking shoulders, the Department lrK1'f grade and shape 
existing material on non-paved areas beyond the mafntafned pavement. 

3. Control ond maintenance of drainage facilities within the right of way shall 
be solely the responslblllfy of the Department, unless specified differently 
/Jy Department permit. 

4. The maintenance and operation of higlrway lighting. traffic signals, associated 
equTpment, and other necessary devTces shall be the responslbll/ty of a pub/le 
agency. 

5. All pavement markings on the State higlwfays, including acceleration and 
deceleration Jane markings, and signing Installed for the operation of the 
State highway shall be mafntafned bf the Department. 

6. All signing and marking Tnsta/led for the operation of the connection r such 
as stop bors and stop sfgns for the connection J shall be the responslbfl/ty 
of the permfftee. 

UM/TS OF 
CONSTRUCT/ON AND MAINTENANCE 

FOR RURAL CONNECTIONS 

@ 
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Roadway Pavt. 

G- Grade ( % J 

Roadway Shoulder, Turnout 
Taper Or Turnout Auxiliary 
Lane (Greatest Width J. 
See Sections Right Far 
Roadway In Superelevation. 

5'Uln. 

Gz 

Definitions 

A - Algebraic Difference In Grades ( % J 
L - Transition (See Tabulated Lengths h 

A 5 14%- Trans1'tion Not Required 

L 

L 

A > 14% - Straight Or Rounded Transition Required 

lla11/111J111 Grades 
Commercial= /OX tiiil 
Residential= 28X 

Option 2 

lla11/111J111 Grades 
Commericol • 10% tiiil 

Residential= 28% 

RURAL TURNaJT PROFILES 

G
A
L-

Drop Curb 

Roadway Pavt. 

Grade ( % J 

Utility Strip Sldewalk 

0.02 

Definitions 

Algebraic Difference In Grades ( % J 
Transition (See Tabulated Lengths h 

A 5 14%- Transition Not Required 

L 

L 

A > 14%- Straight Or Rounded Transition Required 

llax/111J111 Grades 
Commercla/=/0% tiiil 
Residential= 28% 

fNom. J 

Commerlcol • IOX tiiil 
Residential· 28% 

URBAN TURNa/T PROFILES 
tiiil 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. 

A 

L 

L 

A 
A 

A 

L 

L 

Gr 

G4 

Existing Or 
Proposed Drive 

Existing Or 
Proposed Drive 

Existing Or 
Proposed Dri"ve 

LENGTHS l L J l FT. J 
CRESTS SJSS 

A STRAIGHT ROON OED STRAIGHT ROON OED 
Desirable Minimum Desirable MinitrKJm Desirable Minimum Desirable Minimum 

6-13% 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 II 7 12 9 

20% 8 5 II 8 12 8 13 10 

21% 9 5.5 12 9 13 8.5 14 II 

22% 10 6 13 10 14 9 16 12 

23% 10 6.5 14 10.5 14 9.5 16 12.5 

24% II 7 15 II 15 10 17 13 

25% 12 7.5 15 11.5 16 10.5 18 13.5 

26% 12 8 16 12 17 II 18 14 

27% 13 8.5 17 12.5 17 11.5 19 14.5 

28% 14 9 17 13 18 12 20 15 

29% NA NA 22 14 NA NA 21 17 
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 17 NA NA 25 21 

31-38% NA NA 27 18 NA NA 26 22 

39-41% NA NA 29 19 NA NA 2B 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 2B 

52-54% NA NA 36 24 NA NA 35 30 

55-56% NA NA 37 25 NA NA 36 31 

Rounded: Elther circular, parabollc or spllne curvature. The plans or the Engineer may 
specify a particular type of curvature. 

Existing Or 

....,~~"'"--...J.-~G6:__i:::._:P;:::roposed Drive 

Desirable: Desirable mlnimum lengths. } Greater lengths than minimum pnd desirable 
Minimum· Absolute minimum lengths are recommended where practical for flatter 

• • and smoother profile. 

A 

RE<XJIJllENDED TURNaJT PROFILE 
TRANSITION LENBTHS ( L J (FT J 

STORJIWATER RUNOFF ANO PROFILE OPTION NOTES 

I. Turnouts shall neither cause water to flow on or across the roadway pavement, nor cause water pondlng or 
erosion wlthin the State right of way. On all rural turnouts the transltlon < L J nearest the roadway shall 
be sloped or crowned to direct stonrrwater runoff to the roadside ditch. Inlets, flumes or other appropriate 
runoff control devices shall be constructed when runoff volumes are sufficient to cause erosion of the 
shoulder. Slmilar runoff control devices shall be constructed as necessary to properly dlrect and control 
the stormwater runoff on urban turnouts. 

2. The Option I profile is intended for locations where roadway, turnout taper and auxiliary lane stormwater 
runoff volumes are relatively large. The Option 2 profile is lntended for locations where runoff volumes 
are relati"vely small and/or where there ls no roadside ditch. 

2006 FOOT Design Standards 

TURNOUT PROFILES @ -
TURNOUTS -

ROADWAY PAVEMENT SLOPES 
AND SLOPES OF ABUTTING 

RURAL TURNOUT SURFACES <G, J 

SUPERELEVA T/Oll SECTIONS 

Last 
Revision 

07/01/05 

Sheet No. 

6 of6 
Index No. 

515 



i Exlstlng Drlve __, __ 

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. 

Friction Course 

Structural Course 

Leveling Course 

Widening 

TURNaJT 
CONSTRUCTION 

5' 
Slope To Be Same As 

Shoulder Slope 

I' Feathered FC 

SECTION AA WITH WIDENING 
I v: i;m See "Summary Of Geometric Requirements For Turnouts" 

Index No. 515 For Return Radii Lengths. 

Edge Of Pavt. 

15' Varies- Determined By Drtve Width & Skew 21' 

TYPE I TllRNWT 
Typical Half-Secflon 
For Automobile Truffle 

TYPE 1l TllRNWT 
Typical Half -Section 
For Tnx:lc-Traller Truffle 

Friction Course 

Structural Course 

Leveling Course 

SECTION AA 

AREAS FOR ONE 5' DEEP TllRNWT (SY} PAVEi/ENT STlllCTIJRE FOR 5' DEEP TIJRNWTS 

Intersect/on 
Drive Normal Skewed Width 
(Ft.} Type I Type .ll 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 61 
24 33 5T 39 68 
26 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 61 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 lloterlol lllnl111Jm 
Thickness 

Structural Aspholtic Concrete I" 

Bose Optional Bose (See Index No. 514 J O.B.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 ifs thickness increased to match 
edge of roadway pavement. 

2. Any Department approved pavement structure equlvalence may 
be used of the discretion of the Englneer. 

3. Additional structural strength may be required if heavy truck 
loads are anticipated. 

Frlction Course 

Structural Course 

Leveling Cours 

GENERAL NOTES 
SECTION AA 

I. Turnouts are to be constructed or resurfaced for low volume r single famlly, 
duplex, farm, etc. J residential connections as directed by the Engineer. 

2.. Turnout construction not requlred for low volume resldentlal connections where 
roadway shoulders are paved. 

3. Connections outslde the 5' limi"t 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 to be included in roadway resurfacing pay i"tem. 

6. Payment for feathering friction course to be included in the unit price for Asphalfic 
Concrete Friclton Course placed on the roadway. Feathered areas wlll not be lnc/uded 
In measured quantities. Feathering not requlred for FC-5 friction course. 

2006 FOOT Design Standards 
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RESURFACING PROJECTS 

TURNOOT 
CONSTRIJCTi 

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 Reflectorized Stripe 

Edge Of Paved Shl,~d'!cr·=~LL~----~--

O' For Llmlted Access Highways, /ncludlng Romps 
1.5' For Other Highways With Shoulder Pavement 
4'0r Wider 

INSET A 

See Inset B Rolsed Rumble Strlp Sets 

See General Note No. 3 _4_._, __ 

C Edge Of Traveled Way 
¢= __ ~:-~trip Set 
==:> 

Edge Of Traveled Way:::-, 

I 
c = O' For Roadways With Paved Shoulders 
c = l.5'for Roadways Without Paved Shoulders 

INSET C 
Note: Rumble strips may be requlred for one or mare legs of the 

intersection (one leg shown for spacing lnformatlon J. Rumble 
strips shall be constructed only on the legs ldentffled ln the 
plans. See General Note No. I. 

400' Alert/Reaction Zone 

See General Note No. 3 
-.fl . .Lfl.-

Stop Bor 

500'** 

Brakln Zone 

** May be decreased In urban areas with low operotfng speeds. 

PLAN 

INTERSECTIONS 

See Index No. !1359 
For Reflectorized Stripe 

Edge Of Traveled Woy Rumble Strlp Set 

O' For Limlted Access Hlghways, lncludlng Romps 
1.5' For other Highways With Shoulder Pavement 
4'0r Wider 

Edge Of Traveled Way 

INSET 8 

'---Approach 
Slob 

u ' 

-
' " -

Raised Rumble Strip Sets ....__ ¢= 

/Shoulder P~ Edge Of Traveled Way --,_ \ b d ==:> ~&;P.roOGh 
Slob ------

See Inset A -....i lJ I lJ lJ lJ lJ =rr= ' " . / 

-- ------------'-~ 
·'-:::::c/ . . '" " " 

PLAN• ONE-WAY 

l 
r 

100' 200' _JOO' . 
See General Note No. 3 

STRUCTURES WITH LESS THAN FULL WIDTH SHOUWERS 

15' ( 4 Strips J 

5' ( Typical J 

~ Thermoplast!c Rumble Strlp r Typl:J * 
* Use multlple appllcotlons to achieve desired ju thickness 

Note: Shoulder thermoplostlc rumble strip sets shall match edgellne color. 
Intersection thermoplastic rumble strip sets shall be white. 

THERMOPLASTIC SET 

~ 
5' ( 6 Strips J 

' ' I I 

Asphalt Rumble Strip ( Typical J7 
ASPHALT SET 

SECTION AA• FOR THERMOPLASTIC AND ASPHALT RIJllBLE STRIP SETS 

_ 100' 50' 50' 50' . 100' c 

PLAN • TWO-WAY 

GENERAL NOTES FOR 
RAISED RIJllBLE STRIPS 

I. Raised rumble strips shall be constructed on oil paved shoulders approaching 
structures, where the structure shoulder wldth is less than the usable shoulder 
width of the approach roadway. Raised rumble strips at Intersections shall be 
constructed only when specified in the plans. 

2.. Ralsed rumble strips are to be constructed ln accordance wlth Section 546 
of the Specifications. 

3. When any portion of a curve foils within the li"mit of rumble strips shown 
In these details. addltlonol rumble strip sets spaced of 200' centers shall 
be constructed throughout the remainder of the approaching curve. 

4. Raised rumble strips shall be paid for per set under the contract unlt price for 
Rumble Strlps Sets. PS. Such price and payment shall be full compensation for 
oil work and materials required without adjustment due to width of pavement 
receiving the strips or length of strlps. 
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_______ Sho'!}!!~L~e~ _________________________ _ S!!!!_U!!!_er_!ay!_"!!!_nf_ _!!u!!!J!I!_ S!!_i~ _________ _!__ho_!!!~ !!_n:__ ~ _____________ _ 

Edge of Travel Lanes 

.

···~·~~''!'~'''.'!''~~·~····~~·~·~·~·~~~~~~~~~~~::;:;'.'.'.~~~~~~~~~~~~~~~j~~[;;;;~~~~~~~~~~~~~~~~~~~~~~~~~~~~··~·~··~··;·~··~·~··~··~··~··~·~··:··:·~··~·~··~··~· ........ ........ ........ ........ ····~·· Rumble Strips~ GORE Rumble Strfps___.,... GORE Rumble Sfrips__!f 

sho---;;ld---;;,. Pav-;;,,,e; - - - - - --- - - - - - - - - - - S~ld---;,. Un~ - -s:1:r Pave:n---; - -=- - = ==--:==:: RAMP --- --- --- ---~ulde;Pavement y· 
- ~E RAJ.IP __. ----

Note: ...--
rc:::>J Arrows Indicate dlrecflon of travel _ _ _ _ ___ ...-- ...-- --- --- --- ---
and not the number of lanes nor width _ _ _ -
of median shoulder pavement. 

HALF PLAN 
UM/TED ACCESS FACIUT/ES 

SHWWER GROUND-IN RIJllBLE STRIP PLACEMENT 

ISOMETRIC - TRANSVERSE CUT ISOMETRIC - LONGITUDINAL CUT 

5' Skip• I • 7' 

LB Cuts <12" c to cJ\ 

5' Skip I 
I • • • 

' ' ' 
I I I 

7' • I •5' Sklp'I,------

' 
I 

DDDDDDDD DDDDDDDD 
SKIP ARRAY 

Continuous Cuts < 12" c to c J 

DDDDDDDDDDDDDDDD 
CONTINUOUS ARRAY 

ARRAYS 

GENERAL NOTES FOR 
SHa.JLDER GROOND-IN RIJllBLE STRIPS 

I. Ground-in rumble strips shall be constructed on limited access focUities. 
2. The skip array is the standard array. The continuous array shall be 

constructed In advance of bridge ends for a distance of 1000'. or 
bock to the gore recovery area for molnllne Interchange bridges: 
and constructed at other specific locations as called for in the plans. 

3. Ground-in rumble strips ore to be constructed in occardonce 
wfth Section 546 of the Specifications. 

4. When friction course extends more than B" beyond the edge of the 
travel lone, the extended friction course shall be bladed off back 
to the B" line, prior to rumble strip grinding. 

1 

.7" < ±i11 
)• 

1 

Shoulder Pavement Structural Course __ IT!£ See General Note No. 4 
1 

.r11 < ±i" 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 
Strlps (Ground-In J, PM. Such price and payment shall be full compensation 
for all work and materials required. 

DESIGN NOTE 
t" 11/n .• i" ::;:::r-- i" Uin., 

SECTION CC 

TRANSVERSE CUT LONGITUDINAL CUT 

LDCATION ALDNG SHWWER (FLEXIBLE PAVEi/ENT J 

@ -
-SHOULDER GROUND-IN RUMBLE STRIPS 

I. The rumble strips described on this sheet ore intended for use on flexible 
pavement shoulders. When constructing ground-in rumble strips on existing 
rigid r concrete J shoulders, no rumble strips 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 oppllcotlons shall not be used unless approved Tn 
writing by the State Roadway Design Engineer. Approval wlll be considered 
only with sufficient documented justification for deviation from this standard. 
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i~ Chamfer 

Joint Seal 

Surface 

Surface 

SECTION 

SECTION 

ESTlllATED OOANTIT/ES FOR WALL 
HEIGHT PER UNEAR FOOT OF WALL 

(EXPOSED FACED) CLASS I CONCRETE I CY I STEEL (LBJ 
I' o.ar 3 

2' 0.13 4 
3' 0.2JJ 5 
4' 0.32. 6 
5' 0.43 7 

GRAVITY VIALL 

@ -
-

/-:r--Jolnt Seal 

au Varies 

n 
~-4~\ll 
,. 

One Layer Of 5s# ______... 3 'l" 
Smooth Roofing 

Two Layers Of Ss# Smooth Roofing 
( Uop All Contact Surfaces Of 
Concrete And Roofing With Cut
Back Asphalt. Stop Roofing 
Paper 6 11 Below Top Of Wall. J 

KEY DETAIL ( TOP VIEW J 

GENERAL NOTES 

I. Gravlfy walls constructed as extensions of reinforced concrete retaining 
walls, except walls of proprietary designs, shall hove the some face texture 
and finish as the reinforced concrete retolnlng wall. 

2. When required, for adjunct handrall see the plans, Index No. 850, 
860, or tJ10 as appropriate. For adjunct fence see Index No. 802.. 

3. Cost of refnforclng steel, face texture, fln!sh and Joint seal to be Included 
in the contract unit price for Class I Concrete (Retaining Walls J CY. 
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PCC Pavement Or F lexfble Pavement 

4' Shoulder Pavement Shoulder Line ~ 

DETAIL A 

TWO THRIJ LANES 

PCC Pavement Or Flexible Pavement 

__ shoulder Line~ 4' Shoulder Pavement 

Flexible 
Pavement Thickness Transt"tlon 

L "'/00' (See Detail Below J 

Shoulder Line \ 2' Shoulder Pavemen 

- - L___ - __'°J_ 

-y---'~~ 
'---- Shoulder Line ------------= 
Width Corresponds To Case II 
Traffic Condition "B,, 

Ramp Width Case I 4' Shoulder Pavement 
Trafflc Condition ,,C,, 

INSET 

725' - 12' Lane 

Width Corresponds To Case II 
Traffic Condition uau 

3.5' 

I 

Ramp Width Case I 
4

, 
Traffic Condition "C" 1 l--'2'o'-'e./,_,.5,-,'+--~--i' 

~J-::--:-:-:--r~-;__l+,.-..~,!..,.1~__.JO~.oo~·~I~ 

I 

Slope Varie;::; I fl: -;· e21der Gutter 

e ____ _._R..,a ... mp,._ ___ +5-h_ld->j (See Gen. Note No. 4 J 

SECTION AA 

600' Trans. 12' to O' 

Shoulder Line~ _ 
Shoulder Line~__ __ __ __ __ __ __ __ __ __ __ _ __ '------,,. 

4' Shoulder Pavement 

-- ! J LANES! 

10' Shoulder Pavement 

Surface~ 

DETAIL B ' 
THREE APPROACH LANES - TWO THRIJ LANES CBase~ 

Base =1 11----"2=-L--+---~--,r- I 

Limlts Of Pay For Mainline Thlckness Li"mits Of Pay For Ramp Thickness 

FLEXIBLE PAVEMENT THICKNESS TRANSITION 

EXIT TERMINALS 

L"'/00' (See Detall Leff) 
Ramp Width Case I 
Traffic Condition ,,c,, 

2' Shou_ld_•_r_Pav_•m_•_n_t_ ~ ~ \houlder Line 

~l=f=i':=:=:;o=;:=:;:;=l:;o=;~o=;:;.:;,c. Edge Of Travel Lane 

~ 3__ ..._ ;.. Pavement Type Same As Ramp Pavt. 

- --~ 

Ramp W fdth Case I 
Traffic Condition ,,c,, 

--.-- I 

Width Corresponds To Case II 
Traffic Condition "B" 

INSET 

~Edge Of Berm 

Shoulder Gutter (See General Note No. 4 J 

RAMP TERMINALS LANE RAMPS @ -
-
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1200' Taper 

Shoulder Line~;;.~ [- 4' Shoulder Pavement 
/ PCC Pavement Or Flexible Pavemen 

___L_Shoulder Line _C4' Shoulder Pavement 

_!_ rranes 
I 2. LANES I --- -,-- --- -- ---6'-t~----t-l"=,~"'f~A~fl' ---(-- -- -----==------- -- '-1--L -- ! 2 LANES I 

24' /:50 Taoer ~ ~i///"1} 
' 10' Shoulder Pavement m ~ 

2' Shoulder povemen~ ___J =----------~ ~ J A =----- PCC Pavement Or/ 
Shoulder Line _7 k_IO' Shoulder Pavement 

shoulder~=--' 1~ '~ 7~~~Ji'J!'~~~\"~<>~~
4

f.' ;,JieT.'!f:P~rF-le_x_;b_l_e_P_a_v_em_e_n_t~s~a~d~Tfih>;;s~A~r~ea~F~ra~m~E~dg~e~O~f~S;hou;~ld;e~r~P;a~vt~.iTaiD~Ttc~h~B~a~ttc~m _____ _,, 
snouJde~,L~~':wtder pavem~::e I II~ :t Thicl<ness Transition 

RamP.wig~~dition "C JI____. /exible pav~m;see oetoi/BeloWJ \see Inset Be/ow For Shoulders Wlfh Gutter\ 
Traffic d 10 case L = 100 

rrespon " B " 
Width cocondition 
1rcifflC 

INSET 

Shoulder Gutter (See 
General Note No. 4 J 

___ __ ~ _!_Shoulder Pavement Shoulder Line~ __ 

z·~~~\~:~ ~~ ~ ~ ~/ 
~ ~ otaerm =--- ~- Edge Flexible Transition 

'I~ t ThioKness ) 
pavemen Detail AbfJve 

L~IOO' (See ~~ 
;;; 
en "th case I "C" 
RarnP _w1condltion JI 
Traffic d ro case 

respon "B" 
Width cor didtion 
Traffic con 

2.' Shoulder Pavement 

. h 
Shoulder une ~ - --- -- -----10). 

--,d-er Un;7 
ShOU 4' Shoulder Pavemen 

Ramp Width Cose I Traffic Condition "C" 

Width Corresp<Jnds To Cose II Traffic Condition 118 11 

INSET 

DETAIL C 

TAPER-TYPE ENTRANCE 

{Base=> c------~---+~-'~L-__,! \:::B~e~ 
Llmlfs Of Pay For Ramp Thickness Limits Of Pay For Mainli"ne Thickness 

FLEXIBLE PAVEMENT THICKNESS TRANSITION 

PCC Pavement Or Flexible Pavement 

j 3 LANES I 
6' 

JO' 11 ;;. ShoUider Gutter (See Shoulder Transition 
General Note No. 4 J f<--===~===----4 

B' Shoulder Pavement ~ 

Pavement Type Same As Ramp Pavement 

PCC Pavement Or Flexible Pavement 

\see Inset Below For Shoulders Without Gutter\ 

DETAIL 0 

PARALLEL-TYPE ENTRANCE 

ENTRANCE TERMINALS 

SINGLE-LANE RAMPS 

@ -
-

GENERAL NOTES 

I. Taper-Type exit and entrance terminals as detailed shall not be used on 
ramps for which a speed of 50 MPH or greater cannot be mainfalned. For 
such ramps, parallel deceleration and acceleration lanes shall be used ln 
place of tapers with lengths set according to AASHTO. 

2.. (a. J PCC Pavement Projects: 
Where shoulder pavement adjacent to shoulder gutter Is less than 
6 1 wide, it shall be identical to the adjacent roadway pavement 
beginning with the tranverse joint nearest the point of 61 width. 

( b. J Flexible Pavement Projects: 
Where shoulder pavement used In con)uncflon with shoulder gutter Is 
less than 6 1 uniform width, it shall be identical to the adjacent 
roadway pavement. 

3. For concrete pavement joint detolls and layouts at entrance and exit 
ramp terminals see Index No. 305. 

4. Shoulder gutter appllcotlons will be determined by drainage design. 
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PCC Pavement Or Flexible Pavement 

AUXILIARY LANE 

10' Shoulder Pavement 

1500' Mfn. Auxiliary Lane 
With 300' Taper 

10' Shoulder Pavement 

!J LANES! 

Shoulder Line -------_ Shoulder Line 
- - -- -- _::,,,__ - - - - -- - - -- - - - - - - - -~ - - --

10' Shoulder Pavement 

Shoulder-;;;;;;~ 

THREE THRIJ LANES 

----,.,...,..,.,,.,=----.... ---
ckl2' -----'° 3-60_' - - _..!J"'""'LA"'-N~E~S,!_ -~- :---

m• -f1-~~~:::::::;=...;,.=;:.:;:.:~~~~~=::;.:=;:~~~~~~~~:S:S~;::~~S:S::S:=:;::SJS;:=~:;::S:~ ~ c=:: r A -,o-· Shw-1-der_A_av_ement ~ --- ---r-
4• :t 

PCC Pavement Or Flexible Pavement--

350' 

Sod This Arf!UJ From Edge Of Shoulder Puri. 
To Ditch Bottom 

APPROACH NJXIUARY LANE 

EXIT TERMINALS 

TWO-LANE RAMPS 

@ -
-

ement Thickness Transition 
L'"l00'(See Detal/Sht. I) 

Shou Shoulder Line ~ 
4' Shoulder Pavement 

---------I! Ramp 

I.lax. De .,.~ -------------- .... 
urve~a· 15 , L --~ -.----

A Should~i~ ---=1 ~ ~----...;:::, 

B' Shoulder Pavement - Non-Interstate 
10' Shoulder Pavement - Interstate 

8' Shoulder Pavt 
24' /) I·~ 3.5' 4' 

Ramp 

I 

2' I 1.51 

Slope Varles 
I 0.06 

Fl I 
'------ Shoulder Gutter 

(See General Note No. 4 J 

SECTION WHEN SHOIJLDER GUTTER USED 

SECTKJN AA 
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Thru Lane -+ ~ Thru Lane 

Thru Lane -+ ~ Thru Lane 

-+ ~ Do Speed Change Lane -+ ~ Speed Change Lane 
q_ 

-~r-7 
Shoulder Line 

Taper :1--------
"I Shoulder Pavement 

Shoulder Pavement 

Shoulder Pavement 
Same As Ramp Pavement 

Shoulder Pavement 
Same As Ramp Pavement 

ACCELERATION LANE WITH SHOULDER GUTTER ACCELERATION LANE WITHOUT SHOULDER GUTTER 

-+ Thru Lane Thru Lane ~ -+ 
-+ Thru Lane Thru Lane ~ -+ 
-+ Speed Change Lane ~ 0o Speed Change Lane ~ -+ 

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_os_F_D_O_T_D_es~ig~n_s_m_nd_a_rn_s~~~~~~~~----1 ~~" 

RAMP TERMINALS 1----,,,....,nd~ •• .,,...No-. ---t 

525 

Sheet No. 

4 of5 



CD 

® 

h 
0.. 

-------- ::::---

*
*380'( 35-50 mphJ 

500'( 30-50 mph) 250' 

Standard cross road entrance terminals. To be used when roadway alignment is tangent and no bridges 
are located within the merging lone. 

Parallel cross rood entrance terminals. Recommended when a bridge is located withln the merging lane, 
turning roodway speed ls less than 60%' of thru roadway speed or for the comb/notions of horizontal 
alignment shown elsewhere on this sheet. 

UNS/GNAUZEO 
ENTRANCES 

Standard cross rood exit termlnal. To be used when roadway ali"gnment is tangent. 

I d5 

/BO' 
~ 

*oece/. Dist. From 2001 AASHTO Exhibit 10-73 
285'150-351 
315' ( 50-30 I 

Parallel cross road exit terminals. Recommended when exit is partially hidden over the crest 
of vertioo/ curve or when turning roadway speed is less than 60% of the thru roadway speed, 
or for the combinations of horizontal allgnment shown elsewhere on this sheet. 

FOOTNOTES• 

UNS/GNAUZEO 
EXITS 

W Normal shoulder pavement wfdth. 

* Adjust for grades if greater than 2% (See Exhibit 10-71, AASHTO ). 

RAMP TERMINALS 

SO' 

For Median Widths Greater Thon 22' 
Curb Is To Be Used Only As Requlred 
For Channelization Of Traffic 

See Index No. 301 For Deceleration Length ( L J Queue Le th 

SIGNAUZEO OR UNS/GNAUZEO 

LEFT TURN CONTROL 

~ ~ ~~::::::::-:::::::::::::----------~---------::-::=-==-= - -
~~ ... ;::.=========,;:===-==-==~-=-~:::~=~=-=--=--==:.==--==~ 

Tangent 

-+ -------

~1 See Drawi"ng ® 
UNS/GNAUZEO 
ENTRANCES 

-+ ---.....-----
~ 

See Drawing @) 

UNS/GNAUZEO 
EXITS 

NOTE: Ramp terminals on curves should be avoided when possible. 

RAMP TERMINALS ON CURVES 

CROSSROAD TERMINALS 

@ -
-
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<:== 
- -

<:== 

= - -= 

Ld 

I 

I <:== 
- -

<:== 

= - -= 

I 

Auxfl!ary Lone Or Turn Lane-See Index No. 301.

1 

Vories I Ta -
I 

- - - - - - - - - /c,'<- -

/ 

~ ~ ~I ~ ~ 

I - - - I- I - - -

I 

~ ~ 
_J ~ 

c~ -

I I 
T, I 

I 
I I I Vories 

See Index No. 301 For Deceleration Length r L J Queue Length I I I 

See Sheet 2 I 

' 

- - I- - - -
-

,,,,,,,,,,~

1 ~ 

- I- I - -

T, I 

' 
See Index No. 301 For Deceleration Length ( L J 

4-LANE WITH TWO-WAY LEFT-TURN LANES 

-

~ 

I -

I 

Queue Length 

~ 
_J 

I 

I 

) 
I 

I 
I 

-

~ ~ 
~ 

c'<-/ - -

7 
-

-

4-LANE UNDIVIDED FLARED - SYMMETRICAL 

INTERSECTION TURNS AND STORAGE 

-

~ 

-

-

-

-

OESISN To (FEET J T, 
SPEED ,_., ADD LANE LANE DROP 
<30 ,, 25 

30-45 50'( ±I: 4J / '30 
>45 , , 40 

Note: For looaflons with unrelooatable control points 
minimum toper rates for lone drop r 7(j J wlll 
be I: 20. 

- - <:== - -

~ssss 
<:== 

s s s s s 

= --- - - = 

GENERAL NOTE 

- -

--

I. For pavement markings refer to Index No. !1346. 
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I 
I Varles 

' I 
I I I 

.A'i-
I 

_ .... 
./) ./) ./) '=S s s s s s s s s s 

I I 

L, I 
I I 

I 

' 

I 

• s s s s s s '4~1 <== s s <== 
= = 

T, I 

See Index No. 301 For Deceleration Length ( L J Queue Length 

LEFT SIDE WIDENING 

Ld 
I 

<== I . ' ' s s s s S\l~I ./) = 
I 

SIS s s <== ~ssss s s ' = 
I Varies I I 

I T, 
' ' ' 

' 

See Index No. 301 For Deceleration Length ( L J Queue Length 

CENTERED WIDENING 

~ 
c-

1 

_________ 300_'!D_e_s;_rab_le_J_(J_,_25_! ________________ 

1 

__,,// 

<== 

'""' s s s s s s s s s s • = 

T, I 

I I 

I I Vories I 4 
' ' ' 

L, 

Queue Length - La tFt.} 

## STMDARD lllNl/,/IJ/,/ UNDER 
See Index No. 301 For Deceleration Length ( L J 

30 180 (2f) 

40 32!) (50 RIGHT SIDE WIDENING 
50 500 180 
60 72!) 240 

..... Ld tFt.I 
30 180 /2f) 

40 240 150 

50 360 180 
60 480 240 FLARED & PAINTED LEFT TURNS FOR 2-LANE 2-WAY ROADWAYS 



3<1 

'"] 

L=-¥ ;,45 mph 

W5' L = 120 <45 mph 
I 

I 

4-LANE ON/OED TO 4-LANE UNDMOED 

' 

I 

I I I f f f I I I 

L= ~'.j ;,45 mph I 

L=5<45mph . 

4-LANE ON/OED TO 2-LANE UNDMOED 

I 

I 

2L 

4-LANE UNONIOED TO 2-LANE UNONIOED 

L=-¥ ;,45 mph 

W5' L = 120 <45 mph 

L = 125 ;,45 mph 
52 

L= s <45 mph 

LANE DNERGENCE AND CONVERGENCE FOR CENTERED ROADWAYS 

I 

I 

I 

<>= 
<>= 

\ 5 = Oesign speed (mph! \ 



200' I 

CONNECTING FLARE WITH PAVED SHaJLDERS TO 
EXISTING ROADWAY WITHa.JT PAVED SHaJLDERS 

Existing Pavement~ ____ _ 

: ~ '~: ":':~ -:·'"'±;~ = -~~" "'"' ~~ '\."\, 
I 200· I ---------

CONNECTING ROADWAY WITH PAVED SHaJLDERS TO 
EXISTING SYl/llETRICAL FLARE WITHa.JT PAVED SHaJLDERS 

Existing Pavement~ ____ _ 

/// /// ------<¢:::==! - --

Conn~ To ExisfirlJJ Paveme_llf_ ± = = == 3.._ ~ :::::"-._ ::s._ ~ ~ S,_ _ 
2 2 2 2 - ------------------

1 200· I 

: ~ Connect To Existing~vement:+ ~ =c -:X ~ ~ ~ f'S,.~ ' -
:: I I I JI 2 ___ i=::>- -~ 

I ' I ---200 Existing Pavement =7 - - - - -

CONNECTING ROADWAY WITH PAVED SHaJLDERS TO 
EXISTING ASYl/llETRICAL FLARE WITHa.JT PAVED SHaJLDERS 

200' 

c,;;;"'-__ ,, =" -± -:,,w 7 7 7 ';::: -

=-- : __ - -i C:~ To Existin_g Pavement_ ~ -- -: 
CONNECTING Sii/iL.AR WIDTH PAVEMENTS 

I 200' I L=WS 
' 

I 

' 
7 7 7 -: ¢= 

- - - -

==:> 

CONNECTING DIFFERENT WIDTH PAVEMENTS 

s \ sss:s~~ 

FLARED - PAVED SHaJLDERS 

\ S =Design speed I mph J. \ 

PAVED SHOULDER TREATMENT AT TRANSITIONS AND CONNECTIONS 



915.24' 

~~3- = ;;, 
\ \ \ \ \\ \ \ \ \ \ \~ R 

~ ct\ ' 

I ( 1 • • I: 15 Toper 
• 4 Al1n •• But Not Less Thon 50' J 

' 

.-- r Future Crossover 

1005.84' 

II' R 

L = WS for speeds = 45 mph 

L= :J' for speeds ~40 mph 

Where: 

(/: 4 Al" '8'5 Taper 
in.• ut Not Less Thon 50' J 

W=Width of lateral transition in feet. 
S =Design speed. 

NOTES FOR SHEETS 5 THRU B 

I Future Crossover 

I. The transition details as represented on sheets 5 thru B are intended as 
guidelines only. The transition lengths, curve data, nose radii and offsets 
are valid only for tangent alignment, design speeds :545 mph, the median 
widths and lane widths shown. 

2. Approach lane departures I LI= 5° J are suitable for design speeds up to 
60 mph. Interior curves ( D=l 0 J are suitable for normal crown for design 
speeds up to 50 mph. Merging curves ID 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 
si"deroad location, multi/one and/or divided sideroads, obfi"que sideroads, crossover 
widths, storage and speed change lane requirements, and, other related features. 

~ 

I 
I 

651.83' 

660' 

660' 

~·4" 
D=f° 
L·400' 
T=200.08' 

22 MEDIAN 

12 
"' " 

.,. 

'-~ .. · 

..1=5" 
D=I" 
L=500' 
T=250.!6' 

D=f° 
L=400' 
T=200.08' 

40' MEDIAN 

12 

64' MEDIAN 

L rTo erJ 

IO'R 22' 

I: 15 Toper 
r I: 4 Uln •• But Not Less Thon 50' J 

I" Future Crossover 
660' 

L (TooerJ 

'' ' 

11 ~1 
II 

! r-. Future Crossover 
660' 

' 

L rTa er) 

I Future Crossover 660' 

LEFT ROADWAY CENTERED ON APPROACH ROADWAY 

TWO LANE TO FaJR LANE TRANSITION 

2006 FOOT Design Standards 
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- ROADWAY TRANSITIONS 

50' 
Uin. 

I
=<:= 1ij 

50' 

I ·'"· 

I <>= ,,_ -

<:= "' 

= ~!-= 

50' 
in. 

r Crossover 

c 

.-- r Crossover 

c 

I" Crossover 

c 
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I' Crossover 

l(; ¢= 
¢= 

l(; -=> 

50' 
Ufn. 

I' Crossover T 
~ l(; ¢= 

¢= 

~ 
l(; => 

=> 

50' 
Min. 

I' Crossover -----

~ l(; ¢= 
¢= 

~ 
- l(; => 

=> 

50' 
Uin. 

L • WS for speeds • 45 mph 

L • ;52 
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 486.22' 

.1=4D 
0=4" 
L=/00' 
T=S0.02.' 

22' 

L (TaperJ 

660' 

~1 

L (Taper J 

660' 

ls 

L (Taper J 

660' 

I' Future Crossover-

I 

I I 
u '" 

! 

I 

r Future Crossover-t 

I 

I 

T ,,,, ' 

I 

f Future Crossove~ 
I 

~·4" LI= 5" 24' 45.63" 
O=I" 28' Z1.69" 
L=361.12.' 

D•I" 
L=400' 
T=2.00.08' T=/83.70' 660.95' 

22 llEDIAN 

I 

~·4" I -1 
D•I" 

I 
L=400' 
T = 2.00.08' -

12' 
1 I I I I \ 

'------- Ll=4" 36' 02..38" 
D•I" 31' 42..04" 
L= 2.82..54' 
T-141.34' 

660' 

40' llEDIAN 

' 
I 

I -1 
LI· 5" 
0-1· 
L=SOO' 
T = 250.16' ---.... 

\ " /I I I 

.1=5" 2.61 30.2.8" 
O=/" 25' 2.6.19" 
L= 382..16' 
T=/91.22' 

660' 

64' llEDIAN 

.1=5° 2.4' 45.63" 
0=4° 02.' 01.65" 
L=/34.18' 
T-61.14' 

743.63 

I: 15 Taper 
(I: 4 Mln •• But Not Less Than 50' J 

... 

12, 

L1=4" 
0•4" 

3!1.95' L =JOO' 
~T·50.02' 

¢= ' 12, 
\ OJ ,\ \ \ \ \ \ \ \ \ \ \ I 

5.11 R = 
"' .1=4° 36' 02..38'J I 

0=4" 02.' 01.65" 
L=/14.05' 
T-51.06' 

915.2.4' 

t-- I' Future Crossover 
I 

868.68 

I: 15 Taper 
(f: 4 Min., But Not Less Than 50' J 443.01' 

I ,., ¢= 

13.3.:";; \,\\\\\\\\\\\\\\ \ \ \ \ \ \ \ \ \ \ \ \ \ => 
L1=5" 26' 30.28'J 

'"' 0=5" 03' 10.48" 

I 
L=/(]1.70' 
T-53.89' 

~ r Future Crossover 

1005.84' I 

I 

I 

LEFT ROADWAY CENTERED ON THRIJ ROADWAY 
FOOR LANE TO TWO LANE TRANSITION 

@ -
-

2006 FOOT Design Standards 

ROADWAY TRANSITIONS 

' I 

.1-5" 
0-5· 
L·IOO' 

/T•50.03' 

Last 
Revision 

00 

12 
' 

Sheet No. 

6 ofB 
Index No. 

526 



~-s· 
D•S' 
L:/00' 
T•S0.03'~ 

12 • 
12' I 

.1-4" 
D-4" 

iJ=4" 
D•4" 
L=/00' 
T=S0.02' 

12 

I 

r Future Crossover I 

L1=4" 36' 02.38" 
D = 4° 02' 01.65" 
L=/14.05' 

.1- 5" 24' 45.63" 
D • 4° 02' 01.65" 
L=/34.18' 
T-61.14' 

915.24' 

486.22' 

L ·100' 
rT•51.D6' 

' 
T•50.D2'~ "' 5.ll'R <:= I\\\\\\\\\\"" f~,--i I " I =<> "' 

3f7.95' 
I: 15 Taper 

(I: 4 Mi"n., But Not Less Thon 50' J 

743.63' 

I 

I' Future Crossover--f 
1005.84' 

Ll-5" 26' 30.2811 

0:5° 03' 10.4811 
I 

L·/01.70' •"' ~T·53.89' '0.\\\\\\ 't--IJ.35'R - \\\\\\\\\\\\\\\\\\\ .. " 
=<> "' 

I: 15 Toper 

660.95' 

660' 

f-

I 

' 

660' 

f-

Ll-5" 24' 45.63" 
D ·I° 28' 27.6911 

L-361.12' 
T=/83.70' 

.1:4" 36' 02.38" 
D•I° 31' 42..04" 
L=282.54' 
T=/41.34' ~ 

I 

~ 

I 

I 

LI= 5" 26' 30.28" 
D•I' 25' 26.1911 

L=382.16' 
T·/91.22'~ 

11 

~ 

I 

660' 
f Future Crossover-r~----------------~----------------i 

~·4" 
D•I° 
L,,400' 
T-200.08' 

21! MEDIAN 

1 1 I I I 1 /2------i 

Ll=4" 
D=/" 
L=400' 
T-200.08' 

40' MEDIAN 

~ 

L (Taper) 

I-
I~ 15 Taper 

(I: 4 Mln., But Not Less Thon 50' J 

660' 

,____ I' Future Crossover 
L (Taper J 

I 

I " I 

i ~1 

I 660' 

t-r Future Crossover 
L (Taper J 

I 

11 1 I 11 I I ,,. I 

..1-s· 
D•/" ~ L"500' 

I T=250.16' 

22' 

=<> 
=<> 

50' 

50' 
Min. 

<:= -
¢= ;t -

SD' 
Mi"n. 

<:= -
<:= <t 

~J 

Min. 

~~ 

=<> ~ =<> 

r Crossover 

c 

V- I' Crossover 

c 
-; 

I 

v-- { Crossover 

c 
i 

I 

443.01' (I: 4 Min., But Not Less Thon 50') I 

L • WS for speeds • 45 mph 

L • ~5
2 

for speeds s40 mph 

Where: 
W =Width of lateral transition in feet. 
S •Design speed. 

868.68' 
I 

64' MEDIAN 

RIGHT ROADWAY CENTERED ON APPROACH ROADWAY 

TWO LANE TO RIJR LANE TRANSITION 
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r Crossover 

f Crossoverl 

r Crossoverl 

~1 
i 

I 

-~ -~ 

50' 
Mln. 

--
~I 

50' I 

Min. 1 

~ --
~ ~I 

so· I 
Min. 1 

L = WS for speeds = 45 mph 
ws2 

L = 
60 

for speeds s40 mph 

Where' 
W=Width of lateral transition in feet. 
S =Design speed. 

22' 

660' 
i Future Crossover 

I: 15 Taper 

1 

(I: 4 Mln., But Not Less Thon 50' J 

1 

-1 

L (Taper) 

660' 

L fToperJ 

660' 

ls 

tt MEDIAN 

I' Future Crossover=1 

i 

I 

ii 

~·4" 
D•I" 
L=400' 
T • 200.08'--_ 

\ \\ \\ \\\ \ \ \ \ \ \ 

lfO' MEDIAN 

I' Future Crossover~ 
L·SOO' 

~ T•250.16'~ 
d_ 

I I 

" \ \ \ \ \ \ \ \ \ \ " 12 

651.83' 

660' 

660' 

L (Taper) 

64' MEDIAN 

RIGHT ROADWAY CENTERED ON THRIJ ROADWAY 

FOOR LANE TO TWO LANE TRANSITION 

@ -
-

~ I Future Crossover 
f 
1 

• . I: 15 Taper 
/- . 4 Mm .• But Not Less Thon 50' J 

~ I , 
~I <::::= 

,c_"'\\ \\ \ \ \ \ \ \ \ \ \' 
"" 

915.2.4' 

t-- r Future Crossover 

r 1 • 4 1:15 Taper 

I . Min., But Not Less Thon 50' J 

1 -I i ... 
'11·~~ \\\\\\\\\\\\\\\\ \\ \ \ \ \ \ \ \ \ \ 

"" 
1005.84' 
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45' 

-i_~-~;:;:::-Md-f1j- ~· 1-----
.. rlm'.I 

-

70' 

RETURN NO. 2 

L2 Index No. 301 * * Add 70' For Each Additional 
WB-40 Expected In Storage 

Curb Type E Separator Wing (Optional J Chevrons (Optional J 

RETURN NO. :5 RETURN NO. 4 

NOTE: 

WAORANT NOS. I& 2 VACANT 

Return configurotlons for each quadrant must be analyzed independently to assure adequate return pavement for 
semi-trailer Inside tracking and for 4' minimum clearance between trucks making opposing movement. The depicted 
design only applies where roads and streets intersect at 90" to the mainline and hove centerlines common with the 
opposing road or street. Swept paths ore by Auto TURN 4.0 for the AASHTO 2001 SU and WB-40 tractor-semitrailer. 

-

RETURNS: 

Returns Depleted: 
Three Centered Compound Curves For All Returns Depicted: 

120'-40' -200' Radii; 2' And B' Offsets 
Simple Curve With Tapers Not Shown: 

40' Radi"us, 1:15 And l:B Tapers With 
2' And 8 1 Offsets Tested r Pracflool Flt J 

SWEPT PATH LEGEND: 

WB 40 
SU 

,7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-,'7 7 
L / Curb Type E /Separator Wing (Optional J 

-

40' MEDIAN • 4-LANE DNIDED 

' ' / Chevrons (Optional J 

> > > > 

-

NOTE: Return configurations for each quadrant must be analyzed Independently to assure 
adequate return pavement for semi-trailer inside tracking. The depicted design 
only applies where roads ond streets intersect at 90° to the mainline. Swept paths 
are by AutoTURN 4.0 for the AASHTO 2001 SU and WB-40 tractor-semitroiler. 

• PARALLEL TURN BAY • 2001 AASHTO SU & WB-40 < WB-12 J 
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I 

' 

RETURN NO. I 
~ 

RETURN NO. 3 

48' I 33'-i 
-i-.--1--~--~~j:-;;-t-----
--r~ le---~...., 

' 

I 

I 
I 

Curb Type E 

RETURN NO. 2 

Separator Wing (Optional J 

RETURN NO. 4 

L2 Index No. 301 * * Add 70' For Each Additional 
WB-50 Expected In Storage 

___ _J_______________ ------~~--1 

NOTE: Return configurations for each quadrant must be analyzed i"ndependently to assure adequate return pavement for 
seml-traf/er Inside tracking and far 4' minimum clearance between trucks making opposing movement. The depicted 
design only applies where roads and streets intersect at 90D to the mainline and have centerlines common with the 
opposing road or street. Swept paths are by AutoTURN 4.0 for the AASHTO 2.001 WB-50 tractor-semitrailer. 

RETURNS: 

Returns Depicted: 
Simple Curve With Tapers For Returns Nos. I, 2 & 4 f Best Configuration J: 

70' Radius; 1:15 And 1:12 Tapers 
2' And 6' Offsets 

Three Centered Compound Curves For Return No. 3: 
1201-601-2.00' Radii: 2' And 13' Offsets 

OOADRANT NOS. I& 2 VACANT 

- -

..,.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.,...,~~~~~~~~~~~~~~~~~~~~~--,'7 " 
L ~~ / Curb Type E /Separator Wing r Optional J L L / Chevrons (Optional J 

l > > > > -

==== ' 

> > > > 0:0 l ............... ~"' ----~~-~-------= ~ 
==== ==== ==== ==== ==== ==== -------- --- --- -

----------------------------------- 20-,---I 
-:- - - - - -- - - - - -;.11= r---i/ I 

- I 

' 

~ .. ~·· .. ~·\\ 
' 

-

RETURN NO. 4 

NOTE: Return configurations for each qua_cJrant mu~t b.e analyze_d independe?tly to a~sure 
adequate return pavement for semi -trailer 1ns1de track mg. The depicted design 
only applies where roads and streets intersect at 90• to the malnline. Swept paths 
are by Auto TURN 4.0 for the AASHTO 2001 WB-50 tractor-semltrafler. 

40' MEDIAN • 4-LANE DIVIDED • PARALLEL TURN BAY • 2001 AASHTO WB-50 ( WB-15 J 
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---~ - ,. - ,. 
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~ 
~ ~ ~ [i :lo: 
~ -------

I 4' ~ "' ' 

* 
r 

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

ffe1£ 
' 

I 

70' 
I 

I 
L2 Index No. 301 * * Add 70' For Each Additional 

)~ ' \~ 
WB-40 Expected In Storage 

RETURN NO. I RETURN NO. 2 Al 
I 

I 
' 7 

-'1 ,c'/-/ I /Curb Type E / Chevrons (Optional J ' 
IE/~ l > > > > ' ~ cm ~ .,, -~ - -

~ ~ -~ 
_. 

,f,~;,,,-_. I ~-------- -- -
I j ' 7""' /r/ /::;--

11 ,,.? /\Cf(. 
;,.! / 1 / /ff) ;;.f 'C Curb Type E 7 

Ii v I ,/-- :: W_:1J 
~ 

ii ,/ 

~ 
-- i I -~"''- I I I i -7 '"..., 'i\'11\ J / rr '- I\ I I 

-----~ 11\Jrl ,..,,,,,. ... ' 1\ ': 'ii RETURN NO. 4 I 
\ \ 11111 ' \ 1: : 'I i,I, 

"I 
'' I ~ I I 

1 l ~ 11 
111 11 
'I ' 

I \ i lji 

~ii I I ·~i~ 
I ciU I 

aJADRANT NOS. I& 2 VACANT 

NOTE: Return configurations for each quadrant must be analyzed independently to assure adequate return pavement for 
semi-trailer insi"de tracking and for 4' minimum clearance between trucks making opposing movement. The depleted 
deslgn only opp/fes where roads and streets Intersect at 90• to the malnl!ne and hwe centerlines common with th e 

r. opposing road or street. Swept paths are by AutoTURN 4.0 for the AASHTO 2001 SU and WB-40 tractor-semitraile 

RETURNS' 

Returns Depicted: 
Three Centered Compound Curves For All Returns Depicted: 

120'-40' -200' Radii1 2' And 8' Offsets 
Simple Curve With Tapers Not Shown: 

40' Radius, 1:15 And 1:8 Tapers With 
2' And 8' Offsets Tested (Practical Flt J 

SWEPT PA TH LEGEND' 

WB 40 

SU 

-

RETURN NO. 4 

NOTE. Return oonflguraffons for each quadrant must be analyzed lndependently to assure 
adequate return pavement for semi-trailer 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 traotor-semltraUer. 

40' MEDIAN • 4-LANE DIVIDED • TAPERED TURN BAY • 2001 AASHTO SU & WB-40 ( WB-12J 
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65' Min., 701 Max. 
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LEGEND 

II I II 11111 Crash Cushion 

Borr I er 

p Sign 

R3-4'p 
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\ 
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~ 

~ 

Ill Ill ~ QI 
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ENl..A/iGEO VIEW 

PLAN VIEWS 

GENERAL NOTES 

I. The purpose of this Index ls to provide the designer a reference for developing 
emergency vehicle access through median barriers on lfmlfed access faollltles. This 
standard is not to be "fj>plied when developing work zone median crossovers: See 
Index Nos. 630 and 63 for work zone crossovers. 

2.. Location of median barrier openings for emergency access are to be as directed 
tty the District Design Engineer or District Traffic Operations Engineer. 

3. Turn slmu/aflans generated by AutoTURN 4.0. Minimum turning radius shown. 

4. Six lane facility with 40' median shown. For other lane and median configurations, 
adjustments in turn radii or added pavement may be required. 

5. Contact the State Roadway Design Office for 'OFFICIAL USE ONLY' sign defal/s. 

\\\ 

Ill 
-- --

UM/TED ACCESS • MEDIANS 40' OR GREATER • 2001 AASHTO SU VEHICLE 
2006 FOOT Design Standards 

--

DISTANCE "L" 
Design L Speed (ft. ) (mph J 

50 350 
55 400 
60 460 
65 530 
70 600 

Basis For Length L: 
2 Sec. Brake React. 
13.4 ft/sec' Decel. 

R3-4 

OFFICIAL 
USE ONLY 

( 36 11 x 36 11
) 
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I 
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GJ-; = ~ = ~ = ~ = ~ = ~ =-fil----=-~ -=-~-= ~-= ~ = ~ = § ~ = ~ = ~ =--=- ----=-~1-EP 
/ Plcnlc Tables ( Typ J 
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I .--------. 
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I 

~ Cone. Slab ______/ 

I 

-

c - -

.__ ____ __, '-i-_ '_:_ _ I/ Wood Post /Typ I 

~ -- -- -- -- -- ---j-@l- - -- -- -- -- -~EB- :_ -- -- -- -- -- l-e:f ~ --
I I I I I I 
___ _J ---t-_J ~----~ 
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I 
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I 
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I 
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Foundation (Below J 

' 

~ - EG--:: =-:: = :--= :--= :--=---=--ill=-=-:=-:=-::=-:: -:-= 8 :--= :--=- --=- ---=-=-:-Ea 

L_ 

~1 

l'-0" 

121-0 11 

I 

CD 
261-0 11 

I 

I 

I 

FIJXJR PLAN 

121-0 11 

lµ--------------Eil-------------GJ---
~------------~-------------

' 

ED FIJXJR PLAN 

LARGE PAVIUON 

SMALL PAVIUON 

06130-C 

~~=~~:~,+ 
03300-~~ ~"' I 

03300-D~ ~I ~ ~ ED 
,"" -----------~ "'\-c.;-J -f- ------ -~S. 

03300-cJ ~ ~:'. -77C~~ 
I r3" 

CD SECTION 

06130-C 

05500-C 

03300-A 

ED 

ED SECTION 

711 7~H 

;, 1 ~ ~ I fchamfer I 
--j. I I ,,-fTypJ, 

' ' ~--t-0 0 

,.----i" Hole 

~--t-0 / 111 

~-------- (M~n.71>-----~I 7-- - t=ll::-:::-==-:::-:JJ - -

05500-8____,- A A 7 
~~Vi~-~Top Of Concrete sfab/ 

DETAIL 

2006 FOOT Design Standards 

REST AREA EQUIPMENT 

NOTES 

Keynotes On Sheet 2. 

FIJXJR 
6 11 Reinf. Concrete Slab w/WWF6x6-Wl.4x Wl.4 

l'-6 11x /1-6 11 Drop Footi"ng At Slob 
Perimeter & lnteri"or Posts. 

Harden & Broom Finish Slab Surface. 

STRUCTURE 
Posts: 8 x 8 PT 

Beams: 4 x 6 PT 

Framing: 4x PT As Descri"bed. 

Misc Members: Ix and 2.x As Described. 

ROOF 
3 11 x 6" T&G Wood Decking. 

3Cf# Asphalt Impregnated Fiberglass 
Felt Underlayment. 

Standlng Seam Metal Roof r 24 GA Steel 
Or .032 Alum. J w/ Kynor 500 Finish. 

Structure, Decking And Rooflng Shall Be 
Designed To Wlthstand 130 mph Wind Load. 

BIJILDING CODE 
Picnic Pavilions Sholl Be Constructed According 
To The Requirements Of The Appropriate Sections 
Of App/lcable "Standard Bulldlng Code" or "South 
Florida BuUdi"ng Code", Current, Adopted Edi"ti"on. 
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I 
\ 

' ' 06130-C -----
05500-C ---~JI 

03300-A ----

Shope A 

Shope B 

I 
J 

/ 

Work Point 

' ' 

/ 

/ 

* REFERENCE ELEVA T/ON ONLY 

SECTION 

§"ii! Hole 

NOTE: DETAILS TO MATCH THOSE OF LARGE PICNIC PAVfUON 

SECTION 

Work Point 

( 

/ 
/ 

SHAPE D 
DETAIL 

C114/f-A 

C114/l-B 

06130-A 

06130-B 

/ 
I 

I 
I 

I I 
J 

~--- 05500-D 

/'--"/ED 
06130-C 

CD 

i' 

ED 

9 ) ,, l i'~ . 
i 

S£CT/QN 

o\; 
•n\ 

O f'O''' 

_f~r\ 
.------ i"P, Hofe 

0 

05500-A 
0 0 

I 7" 

SHAPE 
!'- i" Chamfer c (Typ.I 

DETAIL 

@ -
-

Shape A 

05500-D 

06130-B 

1 
05500-E 

06130-C 

Shope A 

05500-E 

06130-B 
05500-D 

06130-C ----~ 

~ .. .,. 
i"p, Hole 

fr"a Hole 
0 

05500-A _ __[___/ 

7" 

S£CT/QN 

SECTIQN 

.... 
0 - ... 

~" Chamfer 
( Typ. J 

SHAPE A 
DETAIL 

2006 FOOT Design Standards 

REST AREA EQUIPMENT 

KEYNOTES 

03300-A Class II Cone Slab 

03300-B 6"x6"-Wl.4xWl.4 ~ &'Of Slab 

03300-C 6 Mil Vapor Barrier 

03300-D #5 Rebar Cont. ( 2 Required J 

03300-E 24" x 24" Drop Footing 

03300-F /8 11 x18" Drop Footing 

03300-G 6 11 Min Comp Sand Fill 

03300-H #5x18" Rebar ( 4 Required J 

05500-A i" Galv. Steel Plate 

05500-8 -j" Galv. Steel Plate 

05500-C Post Base 

05500-D f"!A Bolt, Washer & Nut I Typ ! 

05500-E ~"0 Eyebolf, Washer & Nut 
For Cross Brace Bars 

05500-F --1 110 Steel Rod w/Turnbuckle 

06130-A 3 11 x 6 11 T&G Wood Decking 

06130-B 4 11 x 6 11 PT Wood Frame 

06130-C 8 11 x 8 11 PT Wood Post 

06130-D 2 11 x 6 11 PT Wood Fascia 

06130-E / 11 x10 11 PT Wood Fascia 

06130-F ~11 ± Wood Shim 

C11411-A Standing Seam Metal Roof 

C114/f-B Felt Underlayment 

Alternate Material Note: 
These structures are shown with timber frames and 
decking. Alternate materials ( ie. 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/:!IO-C 

~~------------------~~-! '--~-----------~~~ 

SIDE ELEVATION END ELEVATION 

'--~-----------...:::~- '--~ - - - - ~,_ _; 

SIDE ELEVATION END ELEVATION 

~x 

Natoh 06/:!/0-C Ta 
Aaaamatlate steel P/afu 

v 

~--06/:!IO-C 

------A 

f-----'t• n-- = =t?J:~~f---- 05500-F 

--------i"---ili;-'lll-----'T'-~ 05500-E 

IXI~ 

No#olt 06/:!IO-C Ta 
Aaaamatlate Steel P/afu 

06/:!IO-E 

06/:!/0-0 

Similar At Roof Rake ED DETAIL DETAIL 

;--05500-F 

\ ED 

/ 
/ 

LL ___________________ '>.....J -

06/:!IO-C 

• 
05500-C 

Ol:!IOO-A 

DETAIL ED 

SECTION 

v 

~! 
~'~~ 

~~ , I , 

--0/ I : l 1--
1 I I 

L--'- _I 

! 
v 

DETAIL 

2006 FOOT Design Standards 

REST AREA EQUIPMENT 

SPECIF/CATIONS 
Keynotes On Sheet 2. 

Concrete: FOOT Class H. 

Reinforcing Bars: ASTM A6/5/A6/SM, Grode 400. 

Welded Wire Fabric: ASTM A-185. 

Vapor Barrier: Black 6-Mil Polyethylene. 

STEEL 

Galvonlzed Steel Plate: Steel Plate ASTM A446 
With G90 Zinc Coating. 

Galvanized Fasteners: High-Strength Bolts And Nuts, 

ASTM A325 With G90 Zinc Coating. 

Gafvanlze Shapes After Fobricoti"on, Make Field Repairs 

To Galvanizing With High Zinc Dust Content Paint, 

Complying With SSPC-Palnt-20. 

Comply With American Institute For Timber Construction 
A/TC /08, "Standard For Heavy Timber Constructlon." 

For Solid Wood Deck.ing, Comply With A/TC 112, Standard 

For Tongue And Groove Heavy Timber Standard." 

Species: Douglas Fir, Hem-fir, Or Southern Pi"ne, At 

Fabricator's Option. 

Preservative Treatment: Pressure Treat Fabri"cated 

Members With Waterborne Solution For Above Ground Use, 

Complying With AWPA C2. 

Wood Decking: Predrill Decki"ng At 30 11 Centers For 

Lateral Spiking To Adjacent Units. Spikes To Be 2.0d 
Galvanized Common. 

PICNIC TABLES 

Picnic Tables And Benches Shall Be 61 x 61 w/Heavy 

Galvanized Pipe Frames And Recycled Plastic Wood 
Seats And Table Tops. All Tables Shall Be Of Walk 
Thru Design Suitable For Exterior Locations. Tables 

At Accessible Pavf/lons Shall Meet The Requirements 
Of The Ameri"cans With Disabiliti"es Act (ADA J 
Aocesslblllty 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 Postmaster of the delivery route! s) written notice 
of project construction 7 days prtor to the beginnlng 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 Servi"ce; where local street names and house numbers are authorlzed 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 "Mail Delivery 
Patron 11 by Certlfled Mall that removal of the exi"stlng mallboxes must be accomplished 
in 2J 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 mailboxes and supports in areas provided by him. 

GENERAL NOTES 

5. Mailboxes shall be located 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' 

I a) Shoulder width plus 8" to 12". 
I b ! 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 practi"cal. 

Mailboxes on curbed highways, roads and streets shall be set with the face 
of the box between 6 11 and 12 11 back of the face of curb. If the sidewalk 
abuts the curb or if an unusual condition exists which makes it difficult or 
impractical to install or serve boxes at the curb, the Contractor with 
concurrence of the local postal authority may be permitted to install all 
mailboxes at the back 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 11 and 48 11 

above the mail stop surface, unless the U.S. Postal Service establishes 
other height restrictions. 

Reuse of existing mailboxes by the Contractor will not be a requirement under any 
constructi"on project; however where an existlng mai"lbox meets the destgn requi"rements 7. 
of this standard and is structurally and functionally sound, the Contractor at his option 

No more than two mallboxes 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 listed on the 
Department's Qualified Products List ( QPL J. 

may elect to reuse the existing mailbox in lieu of constructtng a new mailbox. Any use 
of existing mailboxes must be approved by the Engineer. 

4. Mailboxes shall be metal construction only, in traditional style only, and only in Size I 
as prescribed by the Domestic Mail Manual of the U. S. Postal Service I DMM !. 

Mailbox production standards, lists of approved manufacturers and suppliers of mailboxes, 
design approval and gutdance may be obtained by writing to the Rural Deltvery Divtsion, 
Delivery Service Department, Operations Group, USPS Headquarters, Washington, DC 
20260. 

Neighborhood Delivery and Collection Box Units I NDCBU) are a specialized 
multiple mailbox installation that must be located outside the highway 
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 11 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 mlntmum 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 intersectlng roads mallboxes 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 in conformance with the material and dimensional 
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. Surfaces( s J 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. 

Mountlng brackets, plates, platforms, shelfs and accessory hardware surface flnishes 
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 compensation for boxes, posts and accessory items essential 
for installation in accordance with this standard; erection; adjustments to suit 
construction needs; and, for identification letters 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, 
resetttng or relocation. 
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Platform 

iN-18 x!/NHex Bolt 

2 Washers, I Lock.washer, 
I Nut, I Spacer ( 12 Reqd. J 

~ 

lo 
~ 

FRONT VIEW 

9" 

+ 
+ 

Adapter Plate 

2 lb. Per Foot 
Flanged Channel 
See General Notes 
For Finish Requirements 

#8-32x i"Slotted Rd. Hd. Bolt 
---7 (Stove Bolt J 2 Washers, 

I Lookwasher, I Nut ( 10 Reqd.) 

Brocket 

SIDE VIEW 

iN-18 x 2iH Hex Bolt, 
2 Washers, I Lock.washer, 
I Nut I 3 Reqd. J 

FLANGED CHANNEL 

111 x 3 11 Slots f 4 Reqd. J 

I/ 

+ 

;~ II ~ (\J 

' . . 
!:!lie -Ill! - "" 

fx!f ENO VIEW 

Platform 

Bracket 

#8-32 x /NS/offed Rd. Hd. Bolt 
(Stove Bolt J 2 Washers, 
I Lock.washer, I Nut ( 10 Reqd. J 

Platform 1/-16x iaHex Bolt, 
2 Washers, I Lock.washer, 
I Nut f 4 Reqd. J 

iN-18 x 2~· Hex Bolt, 

2 Lb. Per Foot 
Flanged Channel 
See General Notes 

Bracket 

For Finish Requirements 

FRONT VIEW 

FLANGED CHANNEL 

15" 

SIDE VIEW 

2 Washers, I Lockwosher, 
I Nut f 3 Reqd. J 

I c::p-c::p- -
' 

4" 4" 

TOP VIEW ENO VIEW 

STEEL ADAPTER PLATE 

Ground Line 

fhtMln.J ~ h II.Un.! 

ELEVATION 

SINGLE OR COMBINED WOOD, FLANGED CHANNEL 
OR PIPE POST TYPES SHOWN ON THIS INDEX 

POST SPACING 

Note: See General Notes for finish requirements. 

BOTTOM VIEW 

_J_N X 1../...N 1,3• ..,a :JN "'H 
M" "' 11 Ii 11 
Slots 110 Reqd. J 

1
J> m 1 1 l~i_J 

SIDE VIEW =f 0t.) 
STEEL PLATFORM 

i" Dia. r 3 Holes J 

3" 

FRONT VIEW 

G'-1 
I 

TOP VIEW 

ENO VIEW 

STEEL BRACKET 

f~ For Platforms 

. / tiN For Brackets 

r:--J ~ Nominal ~ H 
E3 U Std. Wt. Pipe 

STEEL SPACER 

STEEL FLANSED CHANNEL SUPPORT POSTS 

@ -
-
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iu-16 x f'' Hex Bolt, 
2 Washers, I Lockwosher, 
I Nut ( 12 Reqd. J 

• • 
• • 

Platform 

#8-32 x i•s1otted Rd. Hd. Bo! 
(Stove Bolt), 2 Washers, 
I Lockwosher, I Nut (6 Reqd. J 

Sheff 

Brocket 
(Flange To Outside J 

Anti-Twist Plate Muffler Clomp ( 2 Reqd. J 

Nominal 2 11 0 ( 2.375 o.d. J Steel Pipe 
Schedule 40 Or Resistance Welded, 
ASTM A569 & A669, Mln. 50,000 psi 
Ylefd Strength. See General Notes 
For Finish Requirements. 

FRONT VIEW SIDE VIEW 

2" a PIPE POST 

15" 

I 

iH x 1-Ju Slots ( 4 Reqd. J 

i" x if' Slots ( 4 Reqd. J 

---..-----.- ..... ~~~~~--1~-1---1-,.:..... ..... ~~~--:' 
----

Ill - Ill-=- Ill ~ . 
11 

.... 
8 ~· .. OJ 

"' CD+ . ------

I 
8 1-- ... 

OJ 

L" 16 Dia. ( 8 Reqd. J 3" 3" 

I" 

I ti_ 
q 

' . .,. 

ENO VIEW 

#8-32x fHSlotfed Rd. Hd. Bolt 
r Stove Bolt J, 2 Washers, 
I Lockwosher, I Nut ( 6 Reqd. J 

iH-16 x fHHex Bolt, I 
2 Washers, I Lockwasher, 

Platform 

Bracket 
I Nut ( 4 Reqd. J <Flange To lnslde J 

FRONT VIEW SIDE VIEW 

4" X 4" WOOD POST 

g• 

BOTTOM VIEW 

iH-16x 4-!H Hex Bolt, 
2 Washers, I Lockwosher, 
I Nut ( 2 Reqd. I 

iu x Jja Slots ( 4 Reqd. J 

L" la "x 1• ENO VIEW 
Slots r 4 Reqd. J 

'if x ! Slots ~ f _:i ,. ,. ~ 4" 4" 1 
~I ~~cl;~~-~··!::!::! 

SIDE VIEW qr 

i h(l.Un.! f h fMi"n.J 

ELEVATION 

SINGlE OR COMBINED WOOD, FLANGED CHANNEL 
OR PIPE POST TYPES SHOWN ON THIS INDEX 

POST SPACING 

TOP VIEW 

STEEL SHElF 

STEEL PLATFORM 
Note: See General Notes for finish requirements 

,_.,~<tr - ~ _,_ I ~ L 
~ - '-+--+----+---+ 

I I '-"' """ - ,. -w-1-e - ., 

l;f~ __f-1 If ENO VIEW 

FRONT VIEW 

STEEL ANTI-TWIST PLATE 
STEEL CLAMP 

Nominal 2iu 
Muffler Clomp 

... 

, . .,. 

i" ma. r 4 ReQd. 1 ENO VIEW 

SIDE VIEW 

STEEL BRACKET 

STEEL PIPE AND WOOD SUPPORT POSTS 

@ -
-
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~ 
13~ 

SymmetrlcalAb<Jut •

1 
One Row Of 1"0 x 18 11 Long 
Owls. ~ 12 11 Centers 
r In Center Of Slab J 

/" Bolts With 
Heads, Washers and 
Nuts Countersun~ ~ -- ~--

~ 

" 
-~--

~ 

"" 

cl Mat ( 6" x 6 11 Treated Timbers, 5 Required J 

I 

:l== I== =cl :l== I== =i 1 

I 

I 

I 

:l== I== =cl :l== I== =1 

I 

I l!i~ AL 
~ ~ -I'-------- , ________ _ I 

•"' ~ g.. 
., f.. 

; 

#4 Bars (i) 18" Ctrs. Top And Bottom 

Width Varies - See Section Below 

PLAN 

Const. Joint i Traveled Woy Width Shoulder Width 4' Std. 

Dowels~ Slope To Match Puvt.-.. Slope To /latch =ldr. ~If f:Ji 
~~==========;=~~( ~=~1rJ~~~~1~l~~,~~-

SECTION AA 
Note: Class I concrete ls to be used unless otherwise 

noted in plans or special provisions. 

REINFORCED CONCRETE 

TYPE A 

6' Std. I t,j 

GENERAL NOTES 

-~-- :l== I== =cl :l== I== 
I 

=l I 

8 
_j 

8 I 

~ L I 

"" I 

I 

I 
,.-r---- :l== I== =cl :l== I== =1 I ";> -.. L __ 

Wi"dth Vori"es-See Note Below 
f<----~-~~-~~~--i--

PLAN 

SECTION BB 

Note: Tractor crosslng to be constructed to match pavement cross slope. 

The number of mots required will vary with the pavement width. 
A sufficient number of mats will be used so that the tractor 
crossing wlll extend o minimum of four feet r 4' J beyond 
roadway shoulders. 

TREATED TlllBER 

TYPE 8 

I. Tractor crossing shall be paid for under the contract unit price for Tractor Crossing, EA. 

TRACTOR CROSSINGS 
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I 
' 

~ - x 6 2 11 8 11 Treated Timbers 

'----c c: 0 
, "------ 0 

0 IV 
~ 

o~-
2" x 6 11 Treated Ti"mber 

I 

~ 

-
=~ ~ 

0 

~ 

- 0 

~ ~'ii! 

~ 

--------
-

~ 

6 
I/~ 
© 

Ola. Bolt, Nut & Washer 
r Bolt Thread End Up J 

Ci>~ ------ {9 0 

4' 

PLAN 
TIMBER Pl.A TE 

I 

' 

-

~~ 

Iron Pipe Cap 

2" x 6 11 Treated Timber 
(See DetaU Above) 

/ 
Timber Plate 

v -

-

v 

- -

-
-

-
-

lo 
- -
-

r 

Threaded Or Socket Type Cop 
Stamp Or Label Wlth lnstallatfon Dote. Location And /dentlflcatlon Number 
(When Socket Type Cap Used Drilf ,,, Diameter Holes And Secure With Wire. 
Threaded Type Cops To Be Hand Tightened. J 

2j11 Steel Or PVC Schedule 40 Pipe r Cosing J 
Casing To Be Installed In 5' Sectlons, As Required. 
Threaded Or Socket Type F iffings (PVC Socket Type Shown J 
PVC Casing Sectlons Not Permltfed Below Steel Sections 

Coup/Ing f As Required J 

~ 
Cement When Socket Type Coupling Used 

r 

v------

[,_,-------

Iron Coupllng (As Required J 

111 Iron Pipe (Marker J 
Lower Pipe Section To Be 4'-6" In Length 
Added Pipe Sections To Be 5'-0" In Length 

Ookum Seal 

Iron Pipe Cop 

PL frx24 

lo 

-

-

-
-

-

- -

Dakum Seal 

Iron Pfpe Cap lo 

.J_ 
~ 

PL i x24 

i" Dia. Hole i" Ola. Hex Head 
Bolt, Nut & Washer. 

iHDla. Hole i. 11 

Dia. x ifr
11 

Hex Head 
Bolt, Nut & Washer 

Deform Thread Or Use Jam Nut Deform Thread Or Use Jam Nut 

TIMBER PL.A TE STEEL PLATE STEEL PLATE 

STEM AND Pl.A TE OPTIONS 

@ -
-

Stem To Be Plumb 
Top Of Liff Or 
Top Of Full Surcharge --------~c~ 2' Min. 

~'-------''----

Surcharge~ 
Compacted FU/ J 

Fill Within 3'0f Stem 
Shall Be Compacted By 
Hand To Requi"red Densi"ty 

Top Of Strata To Be Surcharged 
Plate To Be Seated ( Level ) After C/eari"ng 
And Grubbing & Demucklng Operatfons And 

-~-,;:;;;;;Jk~~~P~r~lo~r-T~o Placing First Fill Lift 

STEEL PLATE 

Oakum Seal 

INSTALLATION 

NOTES• 

I. Elevation of the top of each length of marker pipe shall be 
determined as soon as it is installed and also immediately 
before the next length of marker plpe is added. 

2. Settlement plate locations shall be flagged and protected 
from construction vehicles and equipment. If settlement plates 
are dlsturbed, they shall be replaced in ki"nd. 

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 unit price 
for Settlement Plate Assembly, AS. 

Iron Pfpe Unthreaded Thls End 

PLl x2:4 
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[-, ~ Tree Canopy 

} J ---- Strapping 

) 

Wooden 
Stokes 

Flexible Guylng Mater/al 

Raotboll 

Tree Trunk 

Tree Canopy 

Stropping 

Wooden Stakes Or 
Earth Anchors 

Flexible Guying Material 

Rootball 

Tree Trunk 

~'?------ Flexible Guying Material 

2.' Minimum 
Depth Of 
Wooden Stakes 

Two Wooden Stakes 
Spaced At 180° Apart 

Sail Ring Far Water Collection 

Mulch 

Safety Flogging 

Stropping 

Strapplng Securely 
Fastened To Wooden 
Stokes Or Earth Anchors 

Three Wooden Stakes Or 
Earth Anchors Spaced 
At /2IJ" Apart 

Exlstlng Soll 

Existing Soll Bockfl/I 

I 

i{;:~;llijl~~~gljj{IJflJ~ I Soil Ring Far Wafer Collection 

~~Mulch 

I 

Exlstlng Soll 
Existing Soll BockfUI 

c----~2J< ___ ~_, 

1• - 3l• Ca/lper Tree Planting 4• and Larger Callper Tree Planting 

General Notes: 
I. All dimensions 6 11 and less are exaggerated far illustrotlve purposes only. 

2.. Plant containers shall be removed prior to planting. If plants ore not container grown, remove a minimum of the tap :f of burlap, fabric, or wire mesh. 

3. Roatbolls shall be set / 11 -2. 11 above finished grade and set plumb ta the horizon. 

4. Backfill shall be loosened existing soil. Remove racks, sticks, or other deleterious material greater than I" in any direction prior to backfilling. Water 
and tamp to remove air pockets. If existing sof/s contaln excesslve sand, cloy, or other material not oonduclve to proper plant growth contact 
Engineer prior to planting. 

5. Sall rings shall be constructed of existing soil at the outer edge of the planting pit with o height and width of 6 11
• 

6. Mulch shall be o 3 11 deep foyer placed ta the edge of the trunk flare, around the base of shrub, or solidly around graundcover. 

7. Stropping shall be mlnlmum I" wide nylon or polypropylene. Guying material In contact with tree shall be soft, plloble, and flexlble plostlc or rubber, 
securely fastened to wooden stokes. All wooden stakes or earth anchors shall be located beyond the edge of sall ring and located below finished grade. 

8. Sabol Palms may be hurrlcone cut. All other palms must hove fronds tied with blodegrodoble strop. Palm trunks shall hove no burn marks. scars, or sanding. 

9. All dimensions provlded for wooden materlals are nominal. 

10. When a permanent. subsurface, or drip lrrfgatlon system ls provfded o soil ring ls not required. Mulch to edge of planting pit. 

II. Commerclol tree broclng systems approved by the Engineer may be used In lieu of the tree bracing methods detailed on the Index. @ -
-

Mln. of 6" 
From Trunk 

3/' Allnlmum Depth 

Of Wooden Stakes 

- - :;i.;1,{ 

· 1111111111'·1""::~:·~~"' ~~Hi[= 
--c1 11 111 

'11-----=1 

I ix I 
Ix 

. I 

Pfantfng Pit 2 Tfmes 
Width Of Rootball 

Tree Canopy 

Wooden Stakes And 
Wooden Cross-Braces 

Tree Trunk 

Two Wooden Cross-Braces (Minimum 2." 
X 2 11 J Secured With Nails To Wooden 
Stakes (Minimum 2" X 2" J At Edge Of 
Rootball 

Set Wooden Cross-Braces 2 11 Above 
Finished Grade Paro/le/ To 
One Another 

Soil Ring For Water Collection 

Exi"sting Soil Backfill 

Tree Planting With Wooden stakes 
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Existing Soll Backfill 

tionol Fourth Wooden 
race. If Optional Fourth 
ooden Brace Is Used, 
aced At 90" Apart 

hree Wooden Stakes 
paced At /2!)" Apart 

Existing Soil Backfill 

2x 

Planting Pit 2 Times 
Width Of Rootball 

NOTE: For All Po/ms Over 10' Clear Trunk, Use 
lnstallotion DetoU Provided By Landscape 
Architect In Contract Plons. 

For uC°/1: fRlia'1 Trunk 

NOTES: Slope Provided As Rise:Run. For All 
Palms Over 10' Clear Trunk, Use Installation Detail 
Provided By Landscape Architect In Contract Plans. 

Paltn. PlantlIKLpn S.J.ope,, 
For Up To KJ'T:1ear , run,.. 

See Wooden Botten Detail 
Burlap Layers r Five) 

Bandlng Or 

Trunk 

Safety Flagging 
Stropping , ___ 

2
11 x 

4
11 x 

12
11 

Nalls --i~.::,:1=]fl==l'if1' Wooden Batten 

~ Tree Canopy 

C- ---------- Strapping 

Wooden Stakes 

2. 11x4 11 Wooden Braces (Minimum Of 
Three Wooden Braces) Spaced At 
12.0" Apart. Saw Cut Ends At Proper 
Angle To Allow For Flush Connection 
To Wooden Batten. Nail Wooden Braces 
Securely To Wooden Batten 

See Wooden Staking Detail 

2 11 x 4 11 

Wooden 
Broce 

See Wooden Batten Detall 

Within Upper t 
Flexible Guying I_ 
Material Positi9ned 

Safety Flagging To f Of Tree 

Minimum Of Three Wooden Braces 
Spaced At 120" Apart With Optional 
Fourth Wooden Broce. Saw Cut 
Ends At Proper Angle To Allow 
For Flush Connection To Wooden 
Botten. Nail Braces Securely To 
Wooden Batten 

j. Of Trunk Height Minimum 
Horizon Line 

Wooden Batten Detall 

2. 11 x 4 11 Wooden Brace 

2." x 4" x 30" Wooden Stake 

'ttfU"rt---Existing Soil 

>r"ITfFf±c'±rnJi--Nail Brace Securely 
To Wooden Stake 
Below Finished Grade 

NOTE: Stake Info Firm, Existing Soil. 

Wooden Staking Detall 

Flexible Guying Material 

~Safety Flagging 
Stropping 

~Stropping Securely 
/ /Fastened To Wooden 

Stake Or Earth Anchor 

Ix 

Planting Pit I Times Width 
Of Rootball Plus 6 11 Both Sides 

NOTE: Slope Provided As Rise:Run. 

Planting Pit 2 Times 
Width Of Rootball 

'~--Flexible Guying Material 

Rootball 

--- Tree Trunk 

Flexible Guying Material 

Strapping Securely 
Fastened To Wood Stakes 

Safety Flagging 

Three Wooden Stakes 
Spaced At /2JJ" Apart 

Soil Ring For Wafer Collection 

Mulch 

} 

2.' Mlnlmum Depth 
Of Wooden Stake 

~--Existing Soll 

---Existing Soil Backfill 

lluffl-Trunk Tree Planting 

L--- Flexible Guying Material 

Planting Pit I Times Width 
Of Rootball Plus 6 11 Both Sides 

Strapping Securely 
Fastened To Wood Stakes 

NOTE: Slope Provided As Rlse:Run. 

1• - 3j• Co/lper Tree Planting On Slope 4• and Larger Collper Tree Planting On Slope 

Last Sheet No. 
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Ju X 4" Stringer 

2. 11 X 4 11 Posts - 12.' 
Maximum Spacing 

2.u X 4 11 Posts 

Tree Trunk 

* Dimension Varies 

NOTE: For Groups Of Trees.1. Place Barrlcades 
Between Trees And ~·onstruction Activity. 

* Dimension Varies Per 
Critical Protection Zone 

NOTES: Critical Protection Zone: The Area Surrounding A 
Tree Within A Circle Described By A Radius Of One Foot 
For Each Inch Of The Tree Trunk Diameter At 5411 Above 
Finished Grade. For Groups Of Trees, Place Barricades 
Between Trees And Construction Acft"vity. 

Per Critical 
Protection Zone 

Safety - Orange Nylon Or 
Polypropylene Type Fencing 

Securely Affix Fencing To 
Stri"nger With Staples Or Na Us 

4' Uinimum Helght 

2.1 Uinlmum Depth 

Existing Undisturbed Soll 

* Tree Protection Barrlcades Shall Be Located To Protect A Minimum Of 75% Of The Critical 
Protection Zone. 

Tree Profeaflon Ba"loade 

Wooden Slats 

Flexible Nylon 
1
Strapping 

Positioned At 4 Height 
Of Wooden Slat. Maximum 
Spacing Between Stretchable 
Nylon Equals 3' 

2. 11 x 4 11 x B'or 

2.
11

x6
11

x8
1 ~ 

Maximum Length 
Of Wooden Slats 

Trunk Flare ----~ 
6u Minimum 

-1_11
111

111
111

_111. I' 

Tree Proteatlon 
NOTE: To Be Used When Tree Protectlon Barricade 

Can Not Be Provided Due To Roadway Construction, 
Project Li"mlts, Or Other Existing Constralnts. 

Mulch 

Existing Soll Bockflll 

Ground caver/Shrub Planting 

Spacing Per Plans 

Shrub Or Ground Cover Planting 

Bedllne Or Edge Of Sldewa/k 

T 
Maxlmum Mature Maintained 
Spread Of Plants 

Spacing Per Plans 

Ground caver/Shrub Layout Detail 

Soil Rlng For 
Wafer Collectlon 

Existing Soil Backfill 

Plantlng Pit 2. Tlmes 
Width Of Rootball 

NOTE: Slope Provlded As Ri"se:Run. 

Mulch 

Ground caver/Shrub Planting On Slope 
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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. S1'ght dlstance ( d J applies to normal and skewed lntersecf1'ons (intersecting angles between 60° and 120° J. and where verf1'cal 
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 d L and d r 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 1-6 11 above 
respecttve pavements. 

4. Barrter systems withtn tntersection sight corridors, where penetratton tnto the stght window mtght occur, shall be located to provtde 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 'd1 and 'd0

1
• ff in the Engineers 

judgement, landscaptng tnterferes wtth the ltne of stght corrtdor prescrtbed by these standards the Engineer may rearrange, 
relocate or eftmtnate plantings. Plants wtthtn the restrtcted areas are ltmtted to selecttons as follows: 

Ground Cover & Trunked Plants ! Separate or Combined J: 
Ground Covers - Plant selection of low growing vegetation which at maturity does not attatn 

a height greater than 18" below the sight line datum. 
For ground cover tn combtnatton with trees and palms; the followtng hetghts 
below the stght tine datum wtffapply: 24 11 for trees and palmss1t 11 dta.; and, 
18 11 for sabal palms >Jf 11 s /8 11 dta. ( dta. -wtthtn Sight Wtndow J. 

Trunked Plants - Plant selection of a mature trunk diameter 4 11 or Jess measured at 6 11 above the 
ground. Canopy or high borne foliage shall never be lower than 5' above the sight 
ftne datum. These selections shall be spaced no closer than 20'. 

Trees: 
Trees can be used wtth lawn: pavers; pavement: gravel, bark or wood chtp beds; ground covers 
or other Department approved material. The clear sight window must be in conformance with the 
1WINDOW DETAIL1 modified to attain the height requirements listed in 'Ground Covers' above. Tree 
size and spactng shall conform to the following tabular values: 

Speed (mph} 

I I I 45 I I 30 35 40 50 55 Description 
(Inches J 

I 60 

! Within LimifJa'/l(~fght Window J >4sfl I >f/sl8 I >4sfl I >f/sl8 I >4sfl I >f/sl8 I >4sfl I >f/sl8 I >4sfl I >11s18 I >4sfl I >f/sl8 I >4sfl I >f/sl8 

(Feet J 
Minimum Spacing 

( c. to c. Of Trunk J 22 1 91 1 zr 1 108 1 JJ 1 126 1 40 1 146 1 45 1 165 1 52 1 rrJ 1 60 1 193 

Sizes and spactngs are based on the foffowtng conditions: 
(a J A stngle line of trees tn the medtan parallel to but not necessartly colinear wtth the centerftne, 
( b J A stratght approachtng rnatnltne, wtthtn skew ltmits as descrtbed tn No. 2 above. 
( c J I. Trees and palms 5 ll 11in diameter casting a vertical 6 1 wide shadow band on a vehicle entering 

at stop bar location when vtewed by rnatnline driver begtnning at distance 'd'; see SHADOW 
DIAGRAM. Sheet 6. 

2. Sabal palms with diameters> J1 11to s /8 11 spaced at intervals providing a 2 second full vtew of 
entering vehicle at stop bar locatton when viewed by mainline driver beginning at distance 'd1

; 

see PERCEPTION DIAGRAM. Sheet 6. 
( d J Trees wtth dtameters s /1 11 tntermtxed wtth trees wtth dtameters >/1 11

5 18 11 are to be spaced based 
on trees wtth diameters >1t 11 s 18 11

• 

For any other conditions the tree sizes, spacings and locattons shall be detatled tn the plans; see Design 
Note No. 5. 

DES/6N NOTES 

I. The information shown on this index is intended solely for the purpose of clear sight development 
and matntenance at intersecting htghways, roads and streets, and ts not tntended to be used to 
establtsh roadway and roadstde safety except as related to clear stght corrtdors. An analysts of stght 
dtstance shall be documented for all intersecttons. 

2. Details are based on the AASHTO 'A Policy On Geometric Design Of Highways And Streets, 2001'. 
CHAPTER 9, INTERSECTION SIGHT DISTANCE, CASES 8 and F. and Department practices for channelized 
median openings (left turns from major roadways J. 

J. 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 
posttion and driver eye posttton. 

4. For SIGNALIZED INTERSECTIONS sight distances should be developed based on AASHTO 'Case D
lntersecttons Wtth Trafftc Stgnaf Control'. 'At stgnaltzed tntersecttons, the ftrst vehtcle 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 condttions, there are generally no other approach or 
departure sight triangles 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 8, both to the left and to the right, 
should be provtded 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 lo the left for Case 82 
should be provtded to accommodate rtght turns from that approach.' 

5. Where curvature, superelevatton, 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 stze and 
location of trees in medians detailed 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 mast intersections. 
Where substanttal volumes of heavy vehtcles enter the major-road, such as from ramp termtnals with 
stop control or roadways servtng truck terminals, the use of tabulated values for SU Vehtcfes or 
Combtnation Vehicles should be constdered. 
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-==-i::o;:) __ -

d I' I d 

~! I 

PICTORIAL 

2 LANE UNDIVIDED Crossroad 

d II I 

~itl 
PICTORIAL 

~;g ~;g c,, 
d dt "' d dt "' 

,,.. 
d dt "' •• •• •• 

~b} ~b} ~b} 
30 335 240 150 30 420 295 190 30 510 360 225 
35 390 Z75 !15 35 490 345 22f) 35 595 420 265 
40 445 315 2fJO 40 560 395 250 40 680 480 305 
45 500 350 ,,, 45 630 445 280 45 765 540 340 
50 390 250 50 700 495 310 50 845 600 375 
55 610 430 Z75 55 770 545 345 55 930 660 415 
60 665 470 300 60 840 595 375 60 1015 720 450 
65 720 510 3 65 910 645 405 65 1100 780 490 

Passenger Vehicle SU Vehi"c/e Combi"natlon Vehicle 

SIGHT DISTANCE ( d) AND RELATED DISTANCES ( dL, d, ) (FEET! 

2 LANE UNDNIDED 

d 

§." §." ·-. d dt "' ·-. ~.~ ~.~ 
"'"' "'"' 30 355 195 135 30 

d dt "' 
§.jl •• ~b} 

d dt "' 
450 250 !10 30 540 295 205 

35 415 225 155 35 525 290 200 35 630 345 240 
40 475 260 /BO 40 600 330 225 40 720 395 Z70 I!. LANE I!. WAY • FLARED FOR OPPOSING /.£FT TURN CENTERED ON AJ../GNllENT 

d 

r• Crossroad 

I: I 
1I1 

mnftftmftftm~!imlfiPmiit-~ =-=- ......____ L!mff Of Clear Sight 

d, 

PICTORIAL 

d 

I!. LANE I!. WAY • FLARED FOR SING/.£ SIDE /.£FT TURN CENTERED ON AJ../GNllENT 

l.SJEND 
!iiii!!iiii!UrnJftftrnJ:!iJI Areas Free Of Sight Obstructlons 

NOTE: See Sheet 6 for intersecting roadway orlgin 
of clear sight and quadrant C<Jrner clips. 

---..,j]g] 

45 530 290 2fJO 45 675 370 255 45 BIO 445 305 
50 590 325 220 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 
65 765 420 290 65 '115 530 370 65 /!10 640 440 

Passenger Vehicle SU Vehicle Combination Vehicle 

SIGHT DISTANCE (d) AND RELATED DISTANCES (dL' d,) <FEET! 

I!. LANE I!. WAY • FLARED FOR /.£FT TURNS 
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j;T r Crossroad 

.__!4L___ 
----~ I ¢:::::i ----""'"{IlJ 

-~-- ----~ -: - ~ - - - - I - - ~ - - -~--:;.--- --~ -
om---- = I = ------·"=""'··-· lr-W'll"""'-Um;t ()f Clear Sight~ 1 ·~~Limit Of Clear Sight 

d, I dr 
d 111 d 

PICTORIAL 

4 LANE UNDNIDED 

-[]lJ·------- -

-~~ ~~ §."<> 
d dt tr d dt tr ·-. d dt tr ~-~ ~· ~-~ 

""' ~~ ""' 30 355 250 115 30 450 320 150 30 540 380 115 
35 415 295 135 35 525 310 110 35 630 445 205 
40 415 335 155 40 600 425 195 40 720 510 235 
45 530 315 115 45 675 415 220 45 810 570 265 
50 590 415 195 50 750 530 245 50 900 635 295 
55 650 460 210 55 825 585 270 55 990 700 320 
60 705 500 230 60 900 635 295 60 1080 765 350 
65 765 540 250 65 975 690 320 65 1110 825 380 

Passenger Vehicle SU Vehicle Comblnatlon Vehicle 

SIGHT DISTANCE (d) ANO RELATED DISTANCES (dL,d,J fFEETJ 
4 LANE UNONIDED 

30 315 205 120 
35 440 240 145 
40 500 215 165 
45 565 310 185 
50 625 340 205 
55 690 315 225 
60 750 410 245 
65 815 445 265 

Passenger Vehicle 

30 480 220 155 
35 560 255 180 
40 640 290 210 
45 720 330 235 
50 BOO 365 260 
55 880 400 285 
60 960 440 310 
65 1040 480 340 

SU Vehicle 

30 570 310 185 
35 665 365 215 
40 760 415 250 
45 855 410 280 
50 950 520 310 
55 1045 570 340 
60 1140 625 310 
65 1235 615 400 

Comblnatlon Vehlc/e 

d I! I 

~itl 
d SIGHT DISTANCE < d J ANO RELATED DISTANCES rd,, , d, J r FEETJ 

4 LANE UNDMDED FLARED - SYIJIJETRICAL 

LEBENO 
l=GGG!I Areas Free Of Slght Obstructions 

PICTORIAL 
4 LANE UNONIDED FLARED - SYIJIJETRICAL 

<&iif!e!!!!=-- - -----"""'of:Il] 
- ""= - - - - -

<>= ~-#-it".-[[JJ (f' 

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

PICTORIAL 
4 LANE UNDMDED WITH OPTIONAL LANE 

NOTE: See Sheet 6 for intersecting roadway origin 
of clear sight and quadrant corner clips. 

c-., §."<> .§.~ -"'• d dt tr ii)~ d dt tr d dt tr ~· ~· ~~ ~~ ~~ 
30 315 265 95 30 480 340 125 30 570 405 145 
35 440 310 115 35 560 395 145 35 665 410 110 
40 500 355 130 40 640 450 165 40 760 540 195 
45 565 400 145 45 720 510 185 45 855 605 220 
50 625 440 160 50 BOO 565 205 50 950 670 245 
55 690 490 112 55 880 620 225 55 1045 740 270 
60 750 530 195 60 960 680 245 60 1140 805 295 
65 815 575 210 65 1040 735 265 65 1235 875 320 

Passenger Vehicle SU Vehicle Combination Vehicle 

SIGHT DISTANCE ( d J ANO RELATED DISTANCES ( dL, d, J ( FEETJ 
4 LANE UNDMDED WffH OPTIONAL LANE 
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UEDIAN 2.2' OR LESS 25' -64' MEDIAN 

o" -~~ d d, d, d, . " "'"' 
o" .~a:i 

d d, d, d,. -~ .'g.,, 
30 390 280 90 32{) 30 290 210 330 230 
35 460 330 100 380 35 330 230 390 280 
40 52fJ 310 110 430 40 380 270 440 310 
45 590 42{) 130 480 45 430 300 500 350 
50 650 460 140 530 50 480 340 550 390 
55 72{) 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' I/ED/AN 

"'" ii)~ d 
~~ 

d, d, d, 
~~ •• 
~~ 

d d, d, d,. 

30 540 380 100 460 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 TRUCK ( Sii J 

MEDIAN 30' OR LESS 35' -50' MEDIAN 

"'" ii)~ d 
~~ 

d, d, d, "'" ii)~ d 
~~ 

d, d, d, 

30 62fJ 440 /2{) 52{) 30 670 470 100 580 
35 72{) 510 140 600 35 780 550 /2{) 680 
40 82{) 580 160 690 40 890 630 140 780 
45 930 660 180 780 45 1000 710 150 870 
50 1030 730 2fJO 860 50 11/0 790 110 970 
55 1130 BOO 22fJ 950 55 /22{) 860 190 1070 
60 1240 880 240 1040 60 1330 940 2fJO 1160 
65 1340 950 260 112{) 65 1440 /02{) 22fJ 1260 

64' MEO/AN 

"'" "ii)~ d 
~~ 

d, d, 

30 460 330 510 
35 540 380 590 
40 62{) 440 680 
45 690 490 760 
50 770 540 850 
55 850 600 930 
60 92{) 650 /02{) 
65 1000 710 1100 

V- i Crossroad 

- -·- _JJl!!iiii·~~fl:!!~~/N~S!!:li!:!!i!!!A!lll"!!!';~":"le~d"'T'"a~G~rou~n-d_C_a,.v;;;er::::;~~S'Ce-e INSET B 

- - - - - -~ - _ .. --- - - - - -

iiiiiijj = ----F1i-lii. " J£ 
_crn-~-------~--------~------~--[]])ooo..__ ~ I ~ "" 

d,. 

360 
42{) 
480 
540 
600 
660 
720 
780 

d 

Limit Of Clear Sight 

d, 

PLAN 

PICTORIAL 

dv 

•• 
d, 

d. 
d 

* 6' For Restricted Condltlons 
CZ For Non-Restricted Conditions 
See Index No. 700 

Where The Median Is Sufficiently Wide For The Design Vehicle To Pause In The Median 
r Vehicle Length Plus 6' Min. J The Clear Line Of Sight To The Right r dvJ Is Measured From 
The Vehicle Pause Location, i.e. Not From The Cross Road Stop Position; Distances dr & dm 
Do Not Apply. 

INSET A 

Vehicle Type Vehicle Length r Ft. J 

Passenger r P J 19 

Single Unit (SU) 30 

Large School Bus 40 

WB-40 45.5 

Limit Of Median 
Sight Obstruction 

LEGEND 

!i!ii!iiii]G!jG!jm;JI Areas Free Of Sight Obstructions 

* 
INSET B 

NOTES FOR 4-LANE ON/OED ROADWAY 

I. See Sheet 6 for origin of clear sight line on the minor road. 

2.. Values shown In the tables are the governing (controlling J sight distances calculated 
based on 'AASHTO Case B - Intersection with Stop Control on the Minor Road.' 

INTERMEDIATE SEMI-TRAILERS IWB-'40 Ir WB-SOJ 
WB-50 55 

SIGHT DISTANCES (dJ & ldvJ AND RELATED DISTANCES (dl• d,, dm & dvL J <FEET J 

4 LANE DIVIDED ROADWAY 

@ -
-
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UEDIAN 22' OR LESS 25' -64' MEDIAN 

§,"<> ;;;g dx dL d, "' ~6} 

§,"<> ·-. d dL d, d., ~-~ 
""' 30 410 290 80 350 30 310 220 330 230 

35 480 340 90 410 35 360 250 390 2BO 
40 550 390 100 470 40 410 290 440 310 
45 620 440 110 530 45 460 330 500 350 
50 690 490 130 580 50 510 360 550 390 
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 

§.~ 
dx dL 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 
40 780 550 120 680 40 540 380 560 400 
45 880 620 140 760 45 610 430 630 450 
50 980 690 160 850 50 680 480 700 500 
55 1080 760 110 940 55 740 520 770 540 
60 1110 830 /90 1020 60 810 570 840 590 
65 IZ70 900 200 1100 65 880 620 910 640 

SINGLE -UNIT TRUCK I SU J 

MEDIAN 30' OR LESS 35'-50' MEDIAN 64' MEDIAN 

§,"<> 
"ii)~ dx dL d, "' ~~ 

§,"<> 
ii)~ dx dL d, "' ~~ 

-~'g d dL d, •• 
~~ 

30 670 470 110 580 30 720 510 100 640 30 490 350 510 
35 780 550 130 670 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 1070 760 150 950 45 740 520 760 
50 1110 790 190 960 50 1190 840 160 1060 50 820 580 850 
55 1220 860 200 1050 55 13/0 930 180 1160 55 910 640 930 
60 1330 940 220 1150 60 1430 1010 190 IZ70 60 990 700 1020 
65 1440 1020 240 1240 65 1550 1100 210 1380 65 1070 760 1100 

INTERMEDIATE SE/II-TRAILERS fWB-"10 & WB-50J 

dn 

360 
420 
480 
540 
600 
660 
720 
780 

r { Crossroad _j .!l•ul See INSET A =- Um;ted To Ground Cover 

-------~---------~-~"'-""""""""' I mmrm!!!! "" ___ ,,,,,._ 

See INSET B 

<:==:> __ ... ¢::::i 

--========; ·-::-·;;- D = ~ t - ::: •• =-*.,._~~~-i-
-------,.-.,.,,J; [lbmmmnllm;F"" ___ j _ __ ----=--- ------1---= ~ _ 111111mmmn111111mnmmn1111===ml 

=~~~=======~====f ==~~~~2~===-
wwww :!!mn:ri.ttftftmmmn ~~ I Limit Of Clear Sight 

Limit Of Clear Sight 1 ~ 

d ( dx For One-Ste 

d, I' I dm 

PLAN 

PICTORIAL 

dv 

d ( dx For One-Ste 

* 61 For Restricted Conditions 
CZ For Non-Restricted Conditions 
See Index No. 700 

Where The Medlan Is Sufflclently Wi"de For The Deslgn Vehlcle Ta Pause In The Median 
(Vehicle Length Plus 6' Mln. J The Cleor Line Of Sight To The Rlght ( dvJ Is Measured From 
The Vehicle Pause Location, i.e. Not From The Cross Rood Stop Position; Distances dr & dm 
Do Not Apply. 

INSET A 

} 

Limit Of Median 
Sight Obstruction 

I.EGE/ID 

lifi=GGI Areas Free Of Sight Obstructlons 

----------EDJ 
_ • ..{JL[J 

---* 

INSET B 

NOTES FOR 4-LANE DNIDED ROADWAY 

I. See Sheet 6 for origln of clear slght llne on the mi"nor road. 

2.. Values shown In the tables ore the governing ( controllfng J sight distances calculated 
t:x:Jsed on 'AASHTO Cose B - Intersection with Stop Control on the Minor Rood.' 

SIGHT DISTANCES ldJ,fdvJ & fdxJ ANO RELATED DISTANCES fdud,,dm & dvLJ <FEETJ 

6 LANE DIVIDED 

@ -
-
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- -4_ _ - - - - _d'_ _ - - - - - -1---~ -----_ J _ 
[DJ ==> * [DJ ==> I 

R/W u~;;--:~3=,.=~~~-~u+· ~ ·-!~~~~~:-~~;;~~:or Sight 

Llmlf Of Clear Sight corner Clip For Development/ ~ i ~ Corner Clip For Maintenance 
And Maintenance Of Clear (: I Of Clear Slght Window 
Si"ght Window Q)i : 

:§: 
1 

Minor Road Under Stop Control * Edge Of Major Rood Traveled Way 

The Traveled Way Is The Portion Of The Roadway For The Movement 
Of Vehicles, Exo/usi"ve Of Shoulders And Marked Bicycle Lones. 

,.1 ' 

,, ~ ~ I "'i :~ 
' I• 

·" ~ Note: Lines For 'Lfmlt Of Clear Sight' Are Opposite Hand When Major 
Road Near Lone Traffic Moving Left r e.g. One-Way Left J. Bottom Of Canopy 

PICTORIAL 

ORIGIN OF CLEAR SIGHT LJNE 
ON lllNOR ROAD 3.5' <See General Note 3c J 

Pavement 

I-
The Intent Of This Standard Is To Provlde A Window With Vertlcol 
Limits Of Not Less Than 5' Above And l'-6u Below The Sight Line 
Datum, And Horizontal Limits Defined By The Limits Of Clear Sight. 

PICTORIAL 

WINDOW DETAIL 

IJ[lTl 
-----------------------------------r----------------------------------------------<-;..-=-""] I JJ=rTl 

j ----~=-;rlHC / t-6'HC ¢== --·--------OIJIJ 
-====='======W=+/;;;;2;;;;~-j:-- / ~-.., ... _..,_..,m ___ ..,._ 1 -

==="""'"""'"""'"""'""""'----,jF"-r::::::::!)-==:;:-==,,,I ::11::,::11 I- ~_r:e-~=~=:-...::'.'":i~!'."~~_:;:."0'~~---------------------+--------
.--------r-.... 6' HC ----1 I Limit Of Median 
'------i../ db Sight Obstruction " 

da I Feet! 

Design I Lane 2. Lanes 
seeed Crossed Crossed 

PH p SU Comb. p SU Comb. 
30 24S 285 330 265 32D 360 
35 285 335 38S 310 310 42D 
40 325 380 440 355 425 480 
45 365 430 495 395 475 540 

* See Note. 

PICTORIAL 

3 Lanes 
Crossed 

p SU Comb. 
285 350 390 
335 40S 460 
380 465 525 
430 52D 590 

' 

do 

-.:C The da values in this table were established llf the method referenced in 
Design Note 2, and are applicable to urban, predominantly curbed roadways 
wlth deslgn speeds of 45 mph or less and meeting the restrloted oonditi"ons 
defined In Index No. 700. For horizontal clearance ( HC J of six feet (6' J, the 
values for db may be determined by the equation db= da ( w/w+/2 ). For roadways 
wlth non-restrloted oondltions, da and db should be based on the geometry 
for the left turn storage and on clear zone widths (See Index No. 700 ). 

CHANNELJZED DIRECTIONAL MEDIAN OPENINGS 

Restricted Unrestricted 
( 2 Seo. Min. J 

d 

PERCEPTION DINJRAll 
SETTING SABAL PAUi (STATE TREEJ SPACING 

c::: 

d 

SHADOW DINJRAll 

lSEND 
~~~~~~~~~~~~~~~~J Areas Free Of Sight Obstructions 
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Crossing Shoulder Pavement (Except Area Oocupied By Crossing Surfacing Material J: 
(a J To Shoulder Line For Outslde Shoulders Less Than 8' Wlde. 
( b J To 8 1 Maximum Wldfh For Outslde Shoulders 8' Or Wlder 

<Regardless Of Approach Shoulder Pavement Width J. 
( o J 4' For Median Shoulders. 

I ~"'-'- R.liroad s;gnal, Gate 
Beveled Edge (I: 4 Slope J ~~ Y Or Signal And Gate 

Shoulder Line*~= ~I ==~~--"""::::::;:!=:".:::t========::;:::::::::,,_~l__j:~! Vories f 2' Min. J 

Shoulder Pavement-- -... _See 'Crossing Shoulder 
Pavement' Above 

.. 
Shoulder Pavement In Lieu 
Of Curb <Continuous over 
Utility Strip J 

_

11
~:r-RaUroad ___£_'Pavement 

I_-.~ 
I ~ 

Crossing Materials Shoulder P<Nement In Lieu 
<Width varies J Of Curb And Sidewalk 

I (Continuous Over Utility Strip J 

3' Curb Transition 3' Curb 
Transition Varies ( 81 Min. J Varies ( 8 1 Min. J 

- - Varies, See Index No. !1882 

Concrete Curb 
And Gutter Concrete Curb And Gutter 

i Pavement~ 
- --- - ----'---- -

~ 
With Or Wlthout Signal, 
Gate Or Signal And Gate .. 

Flexible Pavement 

ROADWAYS WITH FWSH SHOOWERS 

Filter Fabric (Optional 
Wfth RR Company J 

Varies 
fl'To4.5'J 

RR Crossin Varles 
(Full Depth Asphalt/Rubber Shown J 

SECTION VIEW 

Varies 
(/'To 4.5') 

Filter Fabric (Optional 
W !th RR Company J 

TYPICAL CROSSING MATERIAL REPLACEMENT AT RR CROSSINGS 

CROSS/NS SllRFACES 

Utfl!ty Strip----- _l_ 

2' setbock=:r'=~~~~~~E~i:'~~7-=~~~s~hou~ Ider Pavement 

Note: For location of railroad signals, 
gates or signals and gates see 
Index No. !1882 

HALF PLAN 

Shoulder Pavement When Crossing 
Materials Do Not Extend Beyond 
Lip Of Gutter. 

Beveled Edge (I: 4 Slope J 

{_I 
t 

CURBED ROADWAYS 

( 
r Track 

"Rall~ r r Roll 

30' ' 30' 

I I 
2' 

' ' 
2' 

~Level 
11 I 

m m:.l 
CGrade --~CrosstJeJ 

To prevent /ow-clearance vehicles from becoming caught on the tracks, the crossing 
surface should be at the same plane as the top of the rails for a distance of 2 feet 
outside the rolls. The surface of the hlgffway should also not be more than 3 lnches 
higher or lower than the top of the nearest rail at a point 30 feet from rail unless track 
superelevation makes a different level appropriate. Vertical curves should be used to 
traverse from the higffway grade to a level plane at the elevation of the rails. Rails that 
are superelevated, or a roadway approach section that ls not level, wlll necessitate a site 
specific analysis for rail clearances. 

cu 

1-1 Grade~ 

Level~ I 

Type Deflnltlon 

c Concrete VERTICAL ROADWAY ALIGNMENT THROOGH A RAILROAD CROSSING 
R Rubber 

RA Rubber/ Asphalt 

STOP ZONE FOR 11/BBER CROSSINS 
Design Speed Zone Length 

<mphJ r Dlstance From Stop J 

45 Or Less 250' 
50 - 55 350' 

60 - 65 500' 

70 600' 

Notes: 

I. Type R Crossings are NOT to be used for multiple track 
crossings within zones for an existing or scheduled 
future vehicular stop. Zone lengths are charted above. 

2. Single track Type R Crosslngs within the zones on the 
chart may be used unless engineering or safety considerations 
dictate otherwise. 

General Notes 

I. The Railroad Company will furnish and install all track bed (ballast J, crossties, rails, crossing surface panels and accessory 
components. Alf pavement material, Including that through the crosslng, wlll be furnished and Installed tJt the Department or 
its Contractor, unless negotiated otherwise. 

2. When a railroad grade crossing ls located w!thin the limits of a highway construction project, a transition pavement 
will be molntalned at the approaches of the crossing to reduce vehfcular lmpacts to the crossing. The transition 
pavement will be maintained 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 Rall Office wlll malntaln a llst of currently used Roi/road Crossing Products and will perlodlcolly distribute the 
current list to the District Offices as the list is updated. 

4. The Rallrood Company shall submit engineering drawings for the proposed crossing surface type to the Construction Project 
Engineer and/or the District Rall 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 installation agreement. 

5. Sidewalks shall be constructed through the crossing between approach sidewalks of the crossing. Sidewalks shall be 
constructed with appropriate material to allow unobstructed travel through the crossing In accordance with ADA requirements. 

6. All asphalt shall be installed in accordance with Index No. 514 and Section 300 of the Standard Speciflcations. 

@ -
-
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PREFACE 
All projects and works on highways, roads and 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 ! 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 Department approved procedures. Index Nos. 601 thru 670 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 (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" ! 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 
FOOT 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 
MUTCD 
NCH RP 
PCMS 
PRS 
R 
RPM 
RSDU 
s 
SLED 
TTC 
TCP 
TCZ 
TMA 
VECP 
w 

Maintenance Of Traffic Committee 
Manual On Uniform Traffic Control Devices For Streets And Highways 
National Cooperative Highway Research Program 
Portable Changeable ! Variable J Message Sign 
Portable Regulatory Sign 
Radius 
Raised Retroreflective Pavement Marker 
Radar Speed Display Unit 
Posted Speed Of Off-Peak 85 Percentile Speed ! MPH J 
Speed and Law Enforcement Officer 
Temporary Traffic Control 
Traffic Control Plan! s J 
Traffic Control Zones 
Truck Mounted Attenuator 
Value Engineering Change Proposal 
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 ! Any pattern within a boundary J 

0 Sign With 18" x 18" ! 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 ! With 
Flashing Light At Night Only J 

Type I Or Type II Barricade Or Vertical Panel Or Drum (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 

o 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 
! With Flashing Light J 

t 

~ 

~ 

t 

Type I, Type II Or Type III Barricade Or Vertical Panel Or Drum 
! With Steady Burning Light J 

Type III Barricade 

Type III Barricade 

Type III Barricade 

[Ji Work Zone Sign 

a-<> Flogger 

""' Traffic Signal 

! With Flashing Light J 

! With Steady Burning Light J 

oco Advance Warning Arrow Panel 

~ Portable Signal 

= Crash Cushion 

r- Stop Bar 

O\'J!D Work Vehicle With Flashing Beacon 

I x II I 'J Shadow ! SJ Or Advance Warning ! AW J Vehicle 
With Advance Warning Arrow Panel And Warning Sign 

~ Truck Mounted Attenuator ! TMA J 

,,() Orange Flag For TCZ Signs 

Q:> Type B Light For TCZ Signs 

[[]] Law Enforcement Officer 

~ Portable Regulatory Sign 

~ Radar Speed Display Unit 

e=i-- Portable Changeable ! Variable J 
Message Sign 

= Lane Identification + Direction Of Traffic 
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DEFINITIONS 
Regulatory Speed (In Worlr. Zonu , 
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. 

Advisory Speed 
The maximum recommended travel speed through a curve or 
a hazardous area. 

TrrNel Way 
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. 

Oetwr, Lane Shift, and Olvera/on 
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. 

Above 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. 

TEMPORARY TRAFFIC CONTROL 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 NCHRP 
350 Category 4 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. 

PEOE.sTRIAN AND B/CYCUST 
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 I UNERHEAD WORK USING A MODIFIED 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 100 foot taper. 
g. Volume or complexity of the roadway may dictate additional 

devices, signs, flagmen and/or a traffic control officer. 

OPTION 2 ( <NERHEAD WORK ABOVE 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 (CNERHEAD 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. 

OIERWE/SHT ANERS/ZE 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 4/0-5T17, 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 to' for all other facilities. 

LENGTH OF LANE CUJSURES 

S/9llT 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 9/DJND 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 non-working 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 WtJlK 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, Sec 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/PERELEVAT/ON 
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 

SuDerelevate When Smaller Radii Used Lane closures shall not exceed 2 miles in total length in any given 
direction on the Interstate or on state highways with a posted speed 
of 55 MPH or greater. r--:::::::'."'"""'T------------.-.-.-. ..... ------------------..-. ..... - .... ----1 

@
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HISH-VISIBIUTY SAFETY APPAREL 
All high-visibility safety apparel shall meet the requirements of 
the International Safety Equipment Association I /SEA J and the 
American National Standards Institute I ANSI J for High-Visibility 
Safety Apparel", and labeled as ANSl/ISEA 107-1999 or 
ANSl/ISEA to7-2004. The apparel background I 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 1,000 feet. Class 3 apparel may be 
substituted for Class 2 apparel. Replace apparel that is not 
visible at /,000 feet. 

WORKERS: All workers within 15 feet of the edge of travel 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. 

UTILITIES: When other industry apparel safety standards require 
utility workers to wear apparel that is inconsistent with FDOT 
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 aJNTROL 
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. F taggers shall 
be positioned to maintain maximum color contrast between the 
Flogger's high-visibility safety apparel and equipment and the 
work area background. 

Hand-Signaling Oevloes 
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 
semi-rigid 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 lanes where two I 2 J 
floggers are required and there is opposing traffic in the adjacent 
lanes. Flags, when used, shall be a 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. 

Flagger Sfrltlans 
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. 

REGULATORY SPEEDS IN WORK ZONES 
Traffic Control Plans I TCPs J for all projects must include specific 
regulatory speeds for each phase 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 regulatory 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 to mph below the posted speed and never below the 
minimum statutory speed for the class of facility. When a speed 
reduction greater than to 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 into effect 
unless new speed limit signing is provided for in the plans. 

On projects with inter spaced work activities, speed reductions should 
be located 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 I 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 I non-interstate J, additional 
speed signs are to be placed at a maximum of toOO' 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 I DTOE J to investigate 
the need. It will not be necessary for the DTOE to issue regulations 
for regulatory speeds in work zones due to the revised provisions 
of F.S. 316.074511 2 J I b !. 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 Roadway Plans 
Preparation Manual, Volume I, Chapter to. 

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 and 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 as called 
for on certain 600 Series Indexes should be omitted. 

~ Between ADllve Traffic Lanes 
or Sliared Left Tum Lanes 
The following provisions apply to Main Roadway Traffic Control 
Work Zones. These provisions must be adjusted by the Party 
Chief to fit roadway and traffic conditions when the Survey 
Work Zone includes intersections. 

IA! A STAY IN YOUR LANE IMOT-1-04! sign shall be 
added to the Advance Warning Sign sequence as 
the second most immediate sign from the work area. 

I BJ Elevation Surveys-Cones may be used at the 
discretion of the Party Chief to protect prism holder 
and flogger! s !. Cones, if used, may be placed at 
up to 50' intervals along the break line throughout 
the work zone. 

IC J Horizontal Control-With 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. 

ADJOIN/NB AND/OR <NERLAPPINB 
WR' 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 <XNERINS AND INTERMITTENT 
WR' STOPP>GE SIGN/NB 
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 
separately. 

SIGN IJA TERIALS 
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. 

WR' ZONE SIGN SUPPORTS 
All signs shall be post mounted when work operations exceed I day 
except as noted in the standards. 

Signs mounted on temporary supports or barricades, and barricade/sign 
combination shall be crashworthy in accordance with NCHRP 350 
requirements and included on the Qualified Products List! QPL J. 

All post mounted Work Zone signs shall be installed on either round 
aluminum or steel channel post as specified in the table below. 

SUPPORTS FOR MAINTENANCE OF TRAFFIC SIGNS 

SIGN SIZE SIGN ROUND DEPTH IN STEEL DEPTH IN 
BRACKET AWMINUM GROUND CHANNEL GROUND 

24" x 36" 2-I NPS 2.0" x fr" 21-011 2.5 lb F /M'f' 3 1-0 11 

48 11 x 48 11 2-I& NPS 3.5" x if" 3 1 -4 11 

** 3 1 -0 11 

DIAMOND /-II 

60 11 x 48 11 3-I NPS 3.5" x if" 3 1 -4 11 

** 3 1 -0 11 

24" x 30" 2-I NPS 2.0" x ~" 2 1 -0 11 2.5 lb F/M* 3 1 -0 11 

48 11 x 48 11 2-II NPS 3.0" x ~" 2 1 -6 11 ** 3 1 -0 11 

60" x 24" 3-I NPS 3.0
11 

X 'II 2 1-6 11 3.0 lb F/M* 3 1 -0 11 

60" x 36" 3-I NPS 3.5" x if" 3 1 -4 11 4.0 lb F/M* 3 1 -0 11 

* F /M Indicates Type F or Type M ** Requires two 3 lb/ft steel channel! F /M J at 2' -6" center to center. 
All sign brackets shall be Type I. The total number of brackets shall 
be per post as tabulated, except the "Diamond" sign which shall use two 
Type I brackets per post. 
The 4 lb/ft steel channel shall be installed with approved breakaway bases. 
Refer to Index No. 11860, Sheet 3, for round aluminum sign bracket details, 
and Index No. 11865, Sheet 2, for steel channel breakaway bases, and notes. 

SIGN/NS FOR DETWRS. 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 ! WI -4 J warning sign should be used for the advanced warning 
for a lane shift. A diversion should be signed as a lane shift. 

EXTENDED DISTANCE A/NANCE WARN/NS SIGN 
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-lane divided highways where vehicle speed is 
generally in the higher range ! 45 MPH or more J. 

INTERSECT/NB 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. 

UTIUTY WR' 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. 

LENBTH OF ROAD WR' SIGN 
The length of road work sign !G20-/ 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 oaJBIED 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. 

BR<XNED PAVEMENT AHEAD SIGN 

The GROOVED PAVEMENT AHEAD sign is required 
500 feet in advance of a milled or grooved surface 
open to traffic. 

END ROAD WR' 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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IJANHOLES/CROSSWALICS/JOINTS 
Manholes extending I" or more above the 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 any difference in elevation shall have 
a temporary asphalt apron constructed as shown in the diagram below. 

Manhole or other above 
ground obstruction-::. ~!Apron 7_ CTemporary Surface 

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. 

TRUCK llOONTED ATTEMIATORS 
Truck-mounted attenuators ( 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 YI of the MUTCD. 

REIKNINB PAVEMENT IJARICINBS 
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 ore a positive means 
to achieve obliteration. 

S/QNALS 
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 detection technology listed 
on the Department's Approved Products List (APL J and approved by the 
Engineer to restore detection capabilities. The plans should identify 
the intersections where Temporary Traffic Detection is required. 

CHANNEUZINB AND /JSHTINB DEVICES 
Channelizing and lighting devices for work zone traffic control 
shall be as prescribed in Part YI 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. 

CHANNEUZINB AND /JSHTINB DEVICE 
CONSISTENCY 
Barricades, vertical panels, cones, tubular markers and drums shall 
not be intermixed within either the lateral transition or within the 
tangent alignment. 

WARN/NB LISHTS 
Warning lights shall be in accordonce 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 (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.IJ!!l be used to delineate the intended path of travel, and 

..aQJ 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 JJIJ1. 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. 

Steady-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 FUS 
For post-mounted signs a standard orange flag 18" x 18" (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 CHANBEABlE (VAR/ABIE) 
IJ6SISE SIGNS (PC/IS J 
The PCMS can be used to: 
(I J Supplement standard signing in construction or 

maintenance work zones. 
( 2 J Reinforce static advance warning messages. 
( 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 
ore desirable. 

For additional information refer to the FOOT Roadway 
Plans Preparation Manual, Volume I, Chapter 10. 

A/NANCE WARN/NB ARROW PANELS 
An arrow panel in the arrow or chevron mode shall be 
used only for stationary or moving lane closures on 
multi-lane 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 • 0 • 
ooeo•o• 

0 • 0 • 0 • • • • 
Or 

0 0 • 
00000• 

0 • • • • 0 • 
o o o o a • 

0 0 • 

CAUTION 
• 0 • 

• 0 0 0 0 • 
• 0 • • • 0 • 
eooooe 

• 0 • 

MOVE/MERGE LEFT MOVE/MERGE RIGHT MOVE/MERGE RIGHT OR LEFT 

e Minimum Required Lamps 

o Additional Lamps Allowed 

IJODES 
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DROPOFF CONDITION NOTES 
I. A dropoff is defined as a drop in elevation, parallel to the adjacent 

travel lanes, greater than 3 11 with slopes ( A:B J steeper than I: 4. 
When dropoffs 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 dropoff 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. 

DROPOFF NOTES 
!. 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! 

3. Where a barrier 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 fxlrrier 
414 Type K temporary concrete barrier 
415 Temporary concrete /x:Jrrier 
416 Temporary water filled barrier 

4. Warning device spacing shall be as shown in Table I. 

Table I 
Dev ice Spacing 

Uox. Distance Between Dev lees (ff J 

Speed Cones or Type I or Type II 

r mphJ 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 ~~-----"'=--==:__c=_c_ ____ ---1 

x 
~+- Warning Device 

IXr or Barrier 

* Refer to Standard Index 
drawing of selected barrier 
for required deflection space. 

DROPOFF PROTECTION REQUIREMENTS 
ALL SPEEDS 

x 
(ft) 

0-CZ 
0-12 

12-CZ 
0-CZ 

NO CURB AND GUTTER 

0 
Un! 

S3 
>3 

>3 f0:55 
>5 

Device 
Required 

Sign W8-9A 
Barrier 

Warning Device 
Barrier 

For Clear Zone widths, see Index No. 600 sheet 2. 

SHOULDER TREATMENT 

Warning Device=:!Xl 

I 

Shoulder Base Material 

~' 4 or Flatter 

NOTES 
I. 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 barrler is not eflglble for VECP conslderation. 

I. 

2. 

3. 

4. 

TRAVEL LANE TREATMENT FOR 
Ml LUNG OR RESURFACING 

I 
Travel Lane Travel Lane 

I 

I 6 11 Solid Lane Line 

~I? r When Steeper Thon I, 41 

t 

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 "UNEVEN 
LANES 11 is required at intervals of ..J. mile maximum. 

ff D is tj 11 or fess, no treatment is required. 

Treatment allowed only when D is 3 11 or Jess. 

5. If the slope is steeper !hon h4 (not to be steeper !hon hi!, 
the R4-land MOT-1-04 signs shall be used as a supplement 
to the WB-1/; this condition should never exceed 3 miles in length. 

DROPOFFS IN WORK ZONES 
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Standard 
Spacing 

= --- ---

= 

' ~ [) § r- y~ ~ 
/ 40'~ 

.... ~~~==='.... 40' . [][l 

BUSINESS Reduced [][l 

ENTRANCE Spacing 

-+ 
[][l Reduced 

Spacing 

I. Sign height shall be 7' minimum. Sign offset from edge of travel way should 
be between 6' and to' 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. 

PLACEllENT OF BIJSINESS ENTRANCE SIGNS AND 
CHANNEUZ/NG DEVICES AT BIJSINESS ENTRANCE 

""1j 

Two 3" [,,' 
, ..., 2 11 -6 11 

Entire Separator Shall Be 
Painted Reflectorized Yellow 

Retroreflectorized < ~ 
Space 

V Asphalt Separator 
I Included In Cost Of Separator J , 

A I Q ~ /Tubular Marker 

~~o~~=t=~"'===:g'$c== 

Bands \ '"- , 
Tubular Marker ~ &:] 

A .lJ c::> I I Base~ 

2 11 R± ..,.. ;.l 1. ) . 
Asphalt Separator 

___, l 

I • 
12 11 ± 

• I 
I 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 a flexible material or have a flexible joint at the base 
such that if will not cause damage to vehicles upon impact and will return to ifs original shape 
after being struck by a 5000 lb. vehicle at a velocity of 75 ff/sec. 

2. The tubular marker shall be orange with two white retroreflective bands. 

J. The tubular marker may be attached 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 si'gn( s J shall be repeated every ..f mile 1'n each direction. throughout 
the limits where the temporary traffic separator is used. 

7. The Contractor has the option of using temporary traffic separators and tubular type warning 
devices from the qualified products list in lieu of the temporary asphalt separator and tubular 
warning device detailed on this sheet. 

B. 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 trafftc 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 TD BE USED 
DURING DAYLIGHT ONLY 

Warning Light 

Warning Light 

POST /laJNT A-FRAME 

6 1-0 11 

Warning Light 

24 11 24 11 

Warning Light Warning Light 

TUBULAR MARKER PLASTIC DRUMS VERTICAL PANEL TYPE I BARRICADE TYPE II BARRICADE 
DIRECTION IND/CA TOR 

BARRICADE TYPE III 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" above 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. Have as a minimum, one designated person 
for the purpose of continuous monitoring and 
maintenance of cones during lane closures. 

d. Be reflectorized as per the MUTCD with 
Department approved reflective collars when 
used at night. 

IDENTIFICATIONS - CHANNEUZING AND UGHTING DEVICES 

@ -
-
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[][] 
E5-2 

B/O 

WJ 2A 
RBIO 

W9 IL 
B/O 

W20 J 
B/O 

W2/ 6 
B/O 

MOT-/-04 
B/O 

EXIT 
CLOSED 
E5-2a 

B/O 

KEEP 

~ 
RIGHT 

R4 78R 
B/W 

WJ J 
B (fffGJ/O 

W9 IR 
B/O 

W20 4 
B/O 

W2/-7 
B/O 

ROAD WORK 
NEXT X MILES 

G20 I 
B/O 

= R5 I 
WR/W 

WJ-5 
B/O 

W9 2L 
B/O 

W20-5a 
B/O 

W22 I 
B/O 

'" ROAD WORK 

G20 2A 
B/O 

PEDESTRIAN 
CROSSWALK 

R9-8 
B/W 

W4 I 
B/O 

W9 2R 
B/O 

W20 5L 
B/O 

ruRN OF 
1-llAY MDII -CIU.l'IUE 

W22 2 
B/O 

PILOT CAR 
FOLLOW IE 

G20 4 
B/O 

SIOEWALK 
CLOSED 

R9-9 
B/W 

I DETOUR I 
M4 8 

B/O 

SIDEWALK CLOSED 

USE OTHER SIDE 

R9-/0 
B/W 

~ 
M4 BA 

B/O 

.... 
M4 9L 

B/O 

SIDEWALK CLOSED 
AHEAD -CROSS HERE 

R9-ll 
B/W 

DETOUR .... 
M4 9R 

B/O 

SIDEIALK CLOSED -CROSS HERE 

R9-l/a 
B/W 

C BEIBJRI 
M4 IOL 

O/B 

~ 
Rll 2 
B/W 

ioETOUR' 

M4 /OR 
0/B 

WI IR 
B/O 

~8 
OM JR RI/ 

BIY W/R 

W/2R 
B/O 

WIJR 
B/O 

R/2 
RW/R 

W/4R 
B/O 

SPEED 
LIMIT 

xx 
R2 I 
B/W 

W/4b 
B/O 

DD 
NOT 

PASS 

R4 I 
B/W 

W/4c 
B/O 

PASS 
WITH 
CARE 

R4 2 
B/W 

TRUCKS 
USE 

CENTER 
LANE 

R4 5 
B/W 

~~ 
R4 7 R4 8 
B/W B/W 

1-+ll++I 

KEEP .... 
LEFT 

R4 7AL 
B/W 

KEEP KEEP ... 
RIGHT L~T 

R4 7AR R4 78L 
B/W B/W 

WI 8 WJ IA WI 6 WI 7 
BIO B/O BIO RB/D 

W4 2 
B/O 

W5 I 
B/O 

W5 2 
B/O 

W5 J 
B/O 

W6 I 
B/O 

W6 2 W6 J WB I 
B/O B/O B/O 

WB 2 
B/O 

WB J 
B/O 

WB 4 
B/O 

WB 5 
B/O 

WB 6 
B/O 

WB 7 
B/O 

WB 8 
B/O 

WB 9 
B/O 

WB 9a 
B/O 

WB II 
B/O 

8~~ ~ 
WIO I 
B/Y 

W20 5R 
B/O 

B/O 

[2] 
W/6 7P 

B/O 

W20 5C 
B/O 

W22 J 
B/O 

W/2 I 
B/O 

W/2 2 
B/O 

~ ~ W207A "V' B/O 

W20 7 ~ 
B/O W20 7X 

B/O 

WIJ I 
B/O 

W20 IA 
B/O 

~~ 
W2/ I W2/ IA 
B/O BIO 

W20 18 
B/O 

W2/ 5 
B/O 

W20 IC 
B/O 

W2/ 5a 
B/O 

COLDR CODES 
Legend and/or Symbol/ Background 

W20 ID 
B/O 

0-0range rReflectorized J 
B-Black ( Non-Reflectorized J 
W-White ( Ref/ectorized J 

R-Red ( Reflectorized J 
Y-Yellow (ReflectorizedJ 
G-Green ( Reflectorized J 

BUSINESS 
ENTRANCE 

-+ PEDESTRIAN " 
WALKWAY 

' PEDESTRIAN 
WALKWAY 

SPEEDING FINES 
DOUBLED 

WHEN -KERS 
PRESENT 

W20 IE 
B/O 

W20 IF 
B/O 

Notes' 

W20 2A 
B/O 

W20 28 
B/0 

W20 2C 
B/O 

W20 2D 
B/O 

W20 2E 
B/O 

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 lights 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 contra/ 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.Cel 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. 17355 for MOT sign details. 

~low Pown 
l'lv Paddy 

Woril> Here 

~low Pown 
My ~""""V 

Woril> Here 

MOT-4-04 
B/O 

MOT-5-04 
MOT-6-04 

B/O 

MOT-7-04 MOT-8-04 
B/O B/O 

MOT-9-04 MOT-10-04 
B/O B/O 

MOT-11-04 
BLUEIW 

MOT-/2-04R MOT-/2-04L 
B/W B/W 

MOT-13-04 MOT-15-06 
f Limited access facilities J B/O 

MOT-16-06 
B/O 

MOT-17-06 
B/O 

MOT-14-04 
(All other facilities J 

COMMONLY USED WARNING ANO REGULATORY SIGNS IN WORK ZONES 

@ -
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Mono-Dlrectlonol ~ - ~ 
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 
Jn' 30' 

l"'I' 'I • 
Bi-Directional _...aaaaa aaaaa 

10' 
aaaaa aaaaa aaaaa 

White/Red ~ 2 1-6 11 2 1 -6 11 2 1 -6 11 2 1-6 11 

[][]~[][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][][] 

Mono-Dlreotlonal ~ 
Yellow D D D D ONE WAY OR MULTILANE DIVIDED 

LANE UNE 

White -11-
Mono-Directional~ -J i..2_ 

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 

Bl-Dlrectlonal~ _J l_2 
Yellow ~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 
~ 30' 

aaaaa 
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 

D 

Uono-Direotional~ .. ~ ~ Bl-Dlreotlonal Yellow 

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 

2-LANE - 2 WAY 

USE OF RPllS IN UEU OF PAINT OR REllOVABL£ TAPE IN WORK ZONES 

I. In all transition areas paint or removable tape shall be used in addition to RPMs. 

2. The ca/or of the RPM body and the reflective face shall conform to the color 
of the marking for which they substitute. 

3. In work zones, CLASS A, B or D RPMs may be used to form lane fines, edge fines 
and temporary gore areas, in lieu of paint or removable tape at the spacing shown 
above. Where the RPMs will be used for five I 5 J days or fess, CLASS E RPMs may be 
used to form lane or edge lines. 

1001 Transition Tangent Transition 100' 

Approach White Reffectorized 
Pavement Markings 
I Paint or Removable Tape J 

40' I Typ J Through 
Tangent 

5' I Typ J Through 
Transition & 
Approach 

_..;1...--r-~r-~~~~---j~-r----

Class A, B, D. or E RPMs 
I See Note I below J 

Approach 

Double Yellow Ref/ectorized 
Pavement Markings 
I Paint or Removable Tape J 

USE OF RPllS TO SUPPLEMENT PAINT OR REllCNABL£ TAPE IN WORK ZONES 
I. RPMs shall be installed as a supplement to all lane fines and the edge fines of 

gore areas during construction. Placement of RPMs should be as shown in Index No. 
17352 with the fallowing exceptions' 

RPMs 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 APPLJCA T/ON FOR REFLECTNE PAVEi/ENT MARKERS 

A Permanent Applications In Non-Traffic Areas Or Can Be Used In Work Zone 
Applications For Traffic And Non-Traffic Areas. 

B 

0 

E 

Permanent Application In Traffic And Non-Traffic Areas Or Can Be Used In 
Work Zone Applications For Traffic And Non-Traffic Areas. 

Work Zone Application Only, For Traffic And Non-Traffic Areas. 

Temporary Work Zone Application Only, Not Exceeding Five f 5 J Continuous Days, 
For Traffic And Non-Traffic Areas. 

NOTES FOR REFLECTNE PAVEi/ENT 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 fight asphalt. the five I 5 J white 
RPMs shall be followed by five black RPMs. The spacing between RPMs shall be 
2' -6". Black RPMs will not be required for contrast with yellow RPMs. 

3. ft shall be the contractors responsibility to replace damaged or missing RPMs. 

4. RPMs used to supplement lane lines are to be paid for as Reflective Pavement 
Marker f Temporary J, EA. RPMs used in lieu of paint or removable tape are to be 
paid for as Reflective Pavement Marker (Temporary J, EA. 

Centerline of /7 Pavement Marking 

I • LW , ~ , I LW =Total width of travel lanes 
divided by the number of 

I Travel Lanes 

Lane Lines ---1~ 
Edge Lines 

travel lanes unless other 
widths are shown in the plans. 

Edge Line 

Edge of 
.,,,..,,,_ __ Travel Way 

PLACEMENT OF PAVEi/ENT MARKINGS 

2006 FOOT Design Standards 
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<== 
-----------------------------------------------

SYMBOLS 
~ Work Area 

= LDne Identification + Direction of Traffic 

L-------~ Offset zone: 
a J Behind an existing barrier, 
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 r excluding establishing and terminating 
the work area) requires that two or more work vehicles 
cross the offset zone in any one hour, traffic control will be 
in conformance with Index No. 602. 

2. No special signing is required. 

3. When a side road intersects the highway within the work area, 
additional TTC devices shall be placed in 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. 

2006 FOOT Design Standards 

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 

Last 
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SYMBOLS 
Work Area 

END 
ROAD WORK 

* 

[Ji 
I 

A 

SPEEDING FINES 
DOUBLED 

91EN WORKERS 
PRESENT 

DISTANCE BETWEEN SIGNS 

Speed Spacing r ft J 
A B 

40 mnh or less 200 200 
45 mnh 350 350 
50 mah or areater 500 500 

* 500' beyond the ROAD WORK 
AHEAD sign or midway between 
signs whichever is Jess. 

Sign With 18" x 18" r Min. J Orange 
Flag And Type B Light 

• Channelizing Device r See Index No. 600 J 

[Ji Work Zone Sign 

~ Lane Identification + Direction of Traffic 

<== 

B • 
• • • • • • 

Taper Length =~L 
See Table H 

••••••• 
/7/m/7/7 t 

Worlr. Area/// 

Device Spacing-Taper 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 

rmphJ Tubular Markers Barricades or Vertical 
Panels or Drums 

Toper Tangent Taper Tangent 

25 25 50 25 50 
30 to 45 25 50 30 50 
50 to 70 25 50 50 100 

B 

2' Min. 

15' 

500' 

GENERAL NOTES DURATION NOTES 

A 
I 

() 

<== 

END 
ROAD WORK 

SPEEDING FINES 
DOUBLED 

.. EN WORKERS 
PRESENT 

* 

Table H 
Taper Length - Shoulder 

~L (ft J 

Speed 
r mph J 

8' to' 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 
50 133 161 200 
55 147 183 220 
60 160 200 240 
65 173 217 260 
70 l/J1 233 280 

8 1 minimum shoulder width. 

~L = Length of shoulder taper in feet 

W = Width of total shoulder in feet 
(combined paved and unpaved width J 

S = Posted speed limitr mph J 

I. All vehicles, equipment, workers f except floggers), and their 
activities are restricted to one side of the roadway. 

I. Signs and channelizing devices may be omitted if all of the 
following conditions are met: 

2. When four or more work vehicles enter the through traffic 
lanes in a one hour period or less (excluding establishing 
and terminating the work area J, the advanced FLAGGER sign 
shall be substituted for the WORKERS sign. For location of 
floggers and FLAGGER signs, see Index No. 603. 

3. WORKERS sign to be removed or fully covered when no 
work is being performed. 

4. SHOULDER WORK sign may be used as an alternate lo 
the WORKER symbol sign only on the side where the 
shoulder work is being performed. 

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. 

a J Work operations are 60 minutes or less. 
bJ Vehicles in the work area have high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 

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. 

6. For general TCZ requirements and additional information .--.... --..-----------------------------------T'"...,,,,,.."'"T-----1 
refer to Index No. 600. @ 2006 FOOT Design Standards ~~" Sheet No. 

07/01/05 1 of 1 
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= 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ft J 
A B c D ,..,...,. 

40 mnh or fess 200 200 200 100 
45 mph 350 350 350 175 
50 mnh 500 500 500 250 

'"'55 mnh or nreater 2640 1640 1000 500 

* The ROAD WORK I MILE sign moy be used 
as on alternate to the ROAD WORK AHEAD 
sign. 

** 500' beyond the ROAD WORK AHEAD 
stgn or midway between signs whichever 
is less. 

*** BE PREPARED TO STOP sign may be 
omitted for speeds of 45 MPH or less. 

SYMBOLS 
~ Work Area 

I 

• 

= 

Sign With 18" x 18" I Min. J 
Orange Flag And Type B Light 

Type I, Type II Or Type III Barricade 
Or Vertical Panel Or Drum 

Channelizing Device I See Index No. 600 J 

Work Zone Sign 

Flagg er 

Lane Identification + Direction of Traffic 

END 
ROAD WORK 

50' 

Buffer Space 
See Table 

• 

250' c B 
I 

(] 

D 

A 
I 

(] 

SPEEDING FINES 
DOUBLED 

lltEN WORKERS 
PRESENT 

** 

• • I // // I 
Work Area /I---'-~~~~~~~~~~~~~~~~=~~~~~~~~~~~~~~ 

c 

Speed 
(mph) 

Device Spacing-Tangent 500' 

See Tobie I 

Device Spacing-Taper 
See Table I 

Table I 
Dev ice Spacing 

Max. Distance Between Devices r ft J 

Cones or Type I or Type II 

Tubular Markers Barrlcodes or Vertlca/ 
Panels or Drums 

Taper Tangent Taper Tangent 

25 to 45 20 50 20 50 

50 to 70 20 50 20 100 

END 
ROAD WORK 

GENERAL NOTES 

I. Work operations shall be confined to one traffic 
lane, leaving the opposite lane open to traffic. 

2. All vehicles, equipment, workers (except floggers J, 
and their activities are restricted to one side 
of the roadway. 

3. Additional one-way control may be effected by the 
following means: 
(I J Flag-carrying vehicle; f 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. 

4. 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. 

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. The two channelizing devices directly in front of the work area and 
the one channelizing device 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 fights operating. 

7. For general TCZ requirements and additional information, refer 
to Index No. 600. 

DURATION NOTES 
I. ROAD WORK AHEAD ond 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 fess. 
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 oreo have high-intensity, rotating, 

flashing, oscillating, or strobe lights operating. 
e J Volume and complexity of the roadway has been considered • 

Buffer Space 

Speed Dist. 
I mph J I ft J 

25 155 

30 200 

35 250 

40 305 

45 360 

50 425 

55 495 

60 510 

65 645 

70 730 

When Buffer Space cannot 
be attained due to geometric 
constraints, the greatest 
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. 

@ 
2006 FOOT Design Standards ~~" Sheet No. 
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• 
[p 

~ 

r-

= 

<( 

~ 
KEEP ... 

i;;i 
END 

ROAD WORK 

END 
o:J 

100' 
ROAD WORK 

-i;;i 

I 

RIGHT 
(] 

100' 

::?a I I 

<== <== 
lb •• • • • • PM • 

I I 
<== 

• • 

Work Area 

• 

I 
d = 

100' 50' 

-
Existing 

[Ji B 
ei-

o:J END 
ROAD WORK 

ei 

~ 

A B 100' 50' 
END 

ROAD WORK 

<( 

END 

END ROAD WORK 

ROAD WORK ~ 

UNS/GNAUZED SIGN AU ZED 

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 r With Steady Burning Light At Night Only J. 

(Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.) 

Channelizing Device r See Index No. 600 J 

Work Zone Sign 

Flogger 

Stop Bar 

Lane Identification + Direction of Traffic 

GENERAL NOTES 

I. All vehicles, equipment, workers (except floggers! and their 
activities are forbidden in lane and intersection areas 
reserved for traffic. 

2. The FLAGGER legend sign may be substituted for the symbol sign. 

3. 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. 

4. If the work space extends across a crosswalk, the crosswalk should 
be closed using the information in Index No. 660. 

5. Floggers shall be localed 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. 

6. Maximum spacing between channelizing devices shall be not 
greater than 20'. 

7. Temporary signal phasing modifications are to be approved by 

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 to vehicles approaching the 

work area for a distance equal to A plus B 
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. 

DISTANCE BETWEEN SIGNS 

Speed 
Spacing (ff J 

A B 
40 moh or less 200 200 
45 moh 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 INTERSECT/ON. 

the District Traffic Operations Engineer prior to the .--..... --..-----------------------------------T'"...,,Las"'t,....T'"----1 
beginning of work. @- 2006 FOOT Design Standards R<Ms;on Sheet No. 

8. For general TCZ requirements and additional 07101105 1 of 1 
information refer to Index No. 600. TWO-LANE TWO-WAY, WORK IN INTERSECT/ON 654 



200' 200' 

L ) L..__ ____ ~~ L..__....:.._i(] _ ______.) 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 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 ONE 
TRAFFIC LANE, FOR WORK AREAS 200' OR 
MORE DOWNSTREAM FROM AN INTERSECTION 
FOR A PERIOD OF MORE THAN 60 MINUTES. 

SYMBOLS 
Work Area 

Sign With 18" x 18" I Min. J 
Orange Flag And Type B Light 

[Ji l ( 400' 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only!. 

(Tubular Markers M<!Y Be Used During D'!)'light Only. 
Cones M'!)' 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 

~ 1111 q~ 

[Ji l 2oof so' 
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. All vehicles, equipment, workers (except floggers J and their 
activtties are restricted to one stde of the roadway. 

3. When vehicles in a parking zone block the fine 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. f7302. 

4. If work area is confined to an outside auxiliary lane the work 
area shall be barricaded and the FLAGGER signs replaced by 
ROAD WORK AHEAD signs. Floggers are not required. 

5. F taggers shall be in sight of each other or in direct 
communication at all times. 

6. The FLAGGER legend sign may be substituted for the symbol sign. 

7. The maximum spacing between devices shall be no greater 
than 25.' 

8. For general TCZ requirements and additional information refer 
to Index No. 600. 

9. 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. 

TYPICAL APPLICATIONS 
Utility Work 
Pavement Repair 
Structure Adjustments 

2006 FOOT Design Standards 
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SY II BO LS 

~ Work Area 

Sign With 18" x 18" ! Min.! 
Orange Flag And Type B Light 

[Ji Work Zone Sign 

.,. Traffic Signal 

t---cenfer Of Lane 

-···"'~,,;~,,~~mp 
f'ORTABl.E S/1111ALS 

~= !~ ,J:?fi 
~ / Clear Zane • ~ 

( , Clear Zane~ 
f1' Min.~ 
19' Max. 

11 SPAN WIRE S/1111ALS 11 

SIGNAL IDJNT DETAILS 

GENERAL NOTES 

/. Work operations shall be confined to one traff1'c lane. except for 
haul road crossings, leaving the opposite Jane open to traffic. 

2. All vehicles, equipment, workers (except floggers J, and their 
activities are restricted to one side of the roadway, except 
for haul road crossings. 

3. The installation and liming 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. 

7. SIGNAL AHEAD and EQUIPMENT CROSSING AHEAD signs are to 
be removed or fully covered when no work is be1'ng 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. 

B. When a side road intersects the highway within the TTC zone, 
additional TTC devices shall be placed in accordance with 
other applicable TCZ Indexes. 

9. For general TCZ requirements and additional information, 
refer to Index No. 600 . 

CONDITIONS 

8 Type I Or Type II Barricade Or Vertical Panel 
The maximum distance between portable traffic signals 
(receiver/controllers J shall be 0.25 mile, however, in no 10. Span wire signals are to be used only in work zones with 

workers present, where the contractor can monitor signal 
operation and maintain traffic with floggers in the event 
of a power failure. 

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. 

Or Drum ! With Steady Burning Light At Night Only J. 

I Type III Barricade 

r Stop Bar 

u4 Flogger 

~ Portable Signal 

= Lane Identification + Direction of Traffic 

case shall the distance exceed the maximum distance 
at which the remote operator (transmitter J can positively 
and safely operate both portable signals. 

4. Floggers to supplement the signal operator/flogger shall be 
used when needed to assure safe movements between traffic 
and operating equipment, as determined by the Engineer. 

5. When needed, an additional warning sign may be installed in 
advance of the ROAD WORK AHEAD sivn. The distance 
between successive signs shall be 500 . 

6. The SIGNAL AHEAD legend sign may be subsfifufed for the 
symbol sign. 

@ 
2006 FOOT Design Standards 

TWO-LANE TWO-WAY, WORK WITHIN THE TRAVEL 
SIGNAL CONTROL 

Last 
Revision Sheet No. 

WAY 071011~~•• N1
0
of 4 

606 



¢= 

= 

CTR 
SPEED I NG F INES 

DOUBLED 
"M-IEN WORKERS 

PRESENT 

¢= 

= 

0.25 Mile ! Max. J See General Note No. 3 

Portable Signal 

Partable Signal 

500' 

500' 500' Min. 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

CTR 
Varies (To Provide Width Needed 
For Turning Trucks J 100' Min. 

801 Min., 
150' Max. 

1000' Max. I 

24" White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
(Location To Suit Signal Position J 

Portable Signal 

Cones Or Tubular Markers At 25' Centers 
Type I Or Type II Barricades Or Vertical Panels 
Or Drums At 50' Centers 

0.25 Mile (Max. J See General Note No. 3 

Vories (To Provide Width Needed 
For Turning Trucks J 

(] (] 

¢= 

= 
24 11 White Reflectorized Preformed 
Mat Or Pavement Marking Tope 
f Location To Suit Signal Position J 

All Transition Barricades Or Tubular Markers 
Al 25' Centers Max. 

Portable Signal 

801 Min. 
150 Max. 

500' 500' 500' Min. 

1000' Max. rSignol Operator/Flogger 
I ' 

(] 
I ~ ~ ¢= 

I 

(] 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

CTR 

24" White Reflectorized Preformed 
Mat Or Pavement Marking Tope 
! Location To Suit Signal Position J 

~---~~~--;c--.---.---.-01.,.,,......,,.,,..,,,...,,.....,,..,,,,..,...,.,,..,,,,...,,..,,,,--~~--;:'f!ii'----~-"''-"Il"'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

= 
[Ji [Ji 

500' Min. I 

1000' Max. 
~~~~~~~~~---[)~~5_00_'~~--~5_00_'~~-·-i-~---~~1~ 

24 11 White Reflectorized Preformed 
..,..,.v- Mat Or Pavement Marking Tape 

f Location To Suit Signal Position J 

CTR 

SPEED I NG FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

801 Min. 
150' Max. 

Cones Or Tubular Markers At 25' Centers 
Type I Or Type II Barricades Or Vertical Panels 
Or Drums Al 50' Centers 

All Transition Barricades Or Tubular Markers 
Al 25' Centers Max. 

Side Road 
See General Note No. 8 

SINGLE LANE CLJJSIJRE • ROADWAY AND BRIDGES Ail LENGTHS 

@ 
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<!== 

= 
[Ji 

500' Min. 
1000' Max. 

CTR 

DOUBLED 
WHEN WORKERS 

PRESENT 

Side Road 
See General Note No. 8 

0.25 Mile Max. See General Note Nos. J & 4 ~ n ~ 
Portable Signal 

Portable Signal 

24" White Reflectorized Preformed 
Mat Or Pavement Marking Tape 
I Location To Suit Signal Position J ~ 

Varies I Min.' Side Road Return Width! 

~ 
I 

100' Min. 801 Min. 
150' Max. 

500' 
CTR 

500' 500' Min. 

1000' Max. I 

() () 

= 

500' 75' 
Signal Operafor/Flagger Mat Or Pavement Marking Tape 

I Si()~> J- 24" White Reffectorized Preformed 

= 

500' Min. 

1000' Max. I 

CTR/1 

SPEED I NG FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

SINGLE LANE CLDSIJRE • ROADWAY ANO BRIDGES ALL LENGTHS 

Span Wire Signal 
I Not On Bridge ! 

24 11 White Reffectorized Preformed 
Mat Or Pavement Marking Tape 
(Location To Suit S1'gnal Pos1'tlon J 

500' 

10' 

s"" s "" 

f----80' Min. 

I · 150 Max. 

Varies See General Note No. 3 

75' 

c 

Varies 
I 75'Min. ! 

.1 
Cones Or Tubular Markers At 25' Centers 
Type I Or Type II Barricades Or Vertical Panels 
Or Drums At 50' Centers 

SINGLE LANE CLDSIJRE • SHORT BRIDGES 

... ... 

Span Wire Signal 
I Not On Bridge ! 

SPEED I NG F INES 
DOUBLED 

WHEN WORKERS 
PRESENT 

500' 500' 
I /CTR 

500'Min. ~ 
1 

1000' Max. I 

() () 

= 
24" White Reffectorized Preformed 
Mat Or Pavement Marking Tape 
I Location To Suit Signal Position! 

40' Min. 
150' Max. 

Last 
Revision Sheet No. 
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500' Min. 
1000' Max. 

<:== 

= 

Hauf Raad ! Configuration Varies! 

24" White Reflectorized Preformed - - - - - - - " 
Mat Or Pavement Marking Tape 
(Location To Suit Signal Position) 

500' 

Supplemental F tagger -1 
See General Note No. 4 n.l 

... .. 
~40'Min., 

500' 150' Max I 
\ 
\ 

/ 

Varies-To Suit Normal, Skewed 
Or Offset Crossing Conditions 
See General Note No. 3 

...---

... ... 

Span Wire Signal 

500' 

(] 

500' 

<:== 

= 
24" White Ref/ectorized Preformed 
Mat Or Pavement Marking Tape 
! Location To Suit Signal Position! 

Signal Operator IF tagger When 
HauCRout'!...J.n...!lP.eration -See General Note No. 7 

Span Wire Signal\....._ Hauf Road! Configuration Varies! ..._ _____ _ 

l/OllENTARY ROADWAY CLDSIJRE • HNJL ROUTE CROSSING 

500' Min. 
1000' Max. 

2006 FOOT Design Standards Last 
Revision Sheet No. 
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<== 

See Nole * 

or 

A 

SLOW TRAFFIC 
AHEAD 

<== 

Optional Vehicle 
Operate On Shoulder When F easlble 

500' -1500' Rural 
300' -500' Urban 

500' -800' Rural 

300' -500' Urban 

* The distance between the advance warning sign and the 
work location should not exceed 5 miles. 

ADVANCE WARNING ARROW 
PANEL MODE • CAUTION 

SYMBOLS 

Work Area 

Sign With 18" x 18" ! Min. J 
Orange Flag And Type B Light 

[Ji Work Zone Sign 

WORK ON SHOUWER 

= Lane Identification + Direction of Traffic 

[]]ID Work Vehicle With Rotating/Strobe Lights 

0FAw!ICJAdvance Warning Vehicle with 
Truck Mounted Attenuator ! TMA J 

GENERAL NOTES 

The Advance Warning Vehicle (Optional J may be used al the direction of the 
Engineer. If an Advance Warning Vehicle is operated within 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 
fie. Mowing, Lifter Removal J the Engineer may delete requirements for signs 
and the advance warning vehicle provided vehicles in the work area have 
htgh-intensity rotatlng, flashing, osci'llattng, 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. 

2006 FOOT Design Standards 

WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
REQUIRE AN INTERMITTENT OR 
CONTINUOUS MOVING OPERATION. 

Last 
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Required Only When Construction Zone 
Speed Reduced Below Existing 
Posted Speed Prior To Construction SPEED 

LIMIT 

xx 
END 

ROAD WORK 

Required Only When ! T J 
Exceeds 500' 

500' Or ~ T Whichever Is Less 

White Reflectorized 
Pavement Markings 

( TJ 

I 

s (] 
Detour Connection To Existing Pavement To Be 
Constructed Under TCZ Plan Of Index No. 603. 
(Same For Opposite Connection J --~ 

Double Yellow Reflectorized 
Pavement Markings 

J41 
500' 500' 

[Ji [Ji [Ji [Ji [Ji [Ji [Ji s 
500' 1640' 1140' 5001 5001 500' 500' 

ROAD 
CLOSED 

Work Area 

Type I Or Type II Barricades Or Vertical Panels Or Drums At 50' Centers 

R*' See SUPERELEVATION Index No. 600. 

Required Only When Construction Zone 
Speed Reduced Below Existing 
Posted Speed Prior To Construction 

Required Only When ( T J 
Exceeds 500 

500' 500' 

s [Ji 
500' 500' 

END 

ROAD WORK 

500' 

SPEED 
LIMIT 

xx 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

500' 1140' 1640' 500' 

(] (] 

==;> 

Required Only When Construction Zone 
Speed Reduced Below Existing 
Posted Speed Prior To Construction 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

GENERAL NOTES 

When Other Construction Or 
Maintenance Operations Occur 
Within I Mile, Sign! s J 
To Be Omitted And Signing 

SYMBOLS 
Work Area 

Required Only When Construction Zone 
Speed Is Reduced Below Existing 
Posted Speed Prior To Construction 

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!. 

ell Type III Barricade (With Flashing Light! 

[Ji Work Zone Sign 

==;> Lane Identification + Direction of Traffic 

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 100' within limits of 
the tangent, or post mounted delineators at 50 1 centers may 
be substituted for the barricades, vertical panels or drums. 

J. On the existing pavement all ex1'sting mark1'ngs 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 reflectorized markings used to indicate the centerline 
of the traveled way may be replaced with yellow reflectorized 
markings in a broken pattern. For raised pavement marker 
application 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 divers1'on 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. 

B. If posted speed for Work Zone is 45 mph or less use 
"ROAD WORK j MILE" and space accordingly. 

2006 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 

Last 
Revision Sheet No. 

TWO-LANE TWO-WAY, 
TEMPORARY DIVERSION CONNECTION 
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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 requt'res that two or more work vehtcles 
cross the offset zone in any one hour, traffic control will be 
in accordance with Index No. 612. 

2. No special signing is required. 

3. This index also applies when work is being performed on a 
multi/one undivided highway. 

4. This index also applies to work performed in the median 
beh1'nd an extsting 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 requirements and additional information refer 
to Index No. 600. 

2006 FOOT Design Standards 

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 

Last 
Revision 
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Sheet No. 
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• 

ROAD 
WORK 
AHEAD 

SYMBOLS 

Work Area 

~ r 
A 

* I 

~ • 
~ SPEEDING FINES 

DOUBLED 
lltEN llllRltERS 

PRESENT 

DISTANCE BETWEEN SIGNS 

Speed Spacing I ft J 
A B 

40 moh or less 200 200 
45 moh 350 350 
50 mnh or nreoter 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 r See Index No. 600 J 

[Ji Work Zone Sign 

~ Lane Identification + Direction of Traffic 

~Median/ 

[) • • • • • •••• 
B Taper Length ·t L 

See Table II 

Device Spacing-Taper Device Spacing-Tangen 

See Table I See Table I 

Table I 
Device Spacing 

Max. Distance Between Devices (ft J 

Speed Cones or Type I or Type II 
(mphJ 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 lo 70 25 50 50 100 

GENERAL NOTES 
I. All vehicles, equipment, workers, and their activities are restricted 

to one side of the roadway. 

2. 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 I excluding establishing and terminating the 
work area J 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. 

3. This TCZ plan also applies to work performed in the median more 
than 2' but less than 15' from the edge of trove/way. 

4. When work is being performed on a multilane undivided 
roadway the signs normally mounted in the median 
I as shown J shall be omiffed. 

5. WORKERS signs to be removed or fully covered when no work 
is being performed. 

6. SHOULDER WORK sign may be used as an a/female lo the 
WORKER symbol sign. 

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. 

r2'Min. 

500' 

= 
= 

END 

ROAD WORK 

DURATION NOTES 
I. Signs and channelizing devices may be omitted if all 

of the following conditions are mef, 
a J Work operations are 60 minutes or less. 
b J Vehicles in the work area have high-intensify, rotating, 

flashing, oscillating, or strobe lights operating. 

2006 FOOT Design Standards 

Table II 
Taper Length - Shoulder 

~L (ft J 

Speed 8' 10' 12' 
Notes r mph J Shldr. Shldr. Shldr. 

25 28 35 42 

30 40 50 60 ws 2 

L·-
35 55 68 82 60 

40 72 90 107 

45 120 150 180 

50 133 167 200 

55 147 183 220 L·WS 
60 160 200 240 

65 173 217 260 

70 187 233 280 

8 1 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 r mph J 

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. 

Last 
Revision 

07/01/05 

Sheet No. 

1 of 1 
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• 

[Ji [) 

ROAD 
WORK 

AHEAD 

-- --

[) 

** 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ft J 
A B C 

40 moh or less 200 200 200 
45 moh 350 350 350 
50 mah 500 500 500 

[) 
I 

A 

I 

~55 moh or greater 2640 1640 1000 

[Ji [) 

f Median ____/ 

[Ji 

= ~ White Reflectorized Pavement Markings = -- -- -- -- --

= = ---:-~-i .... ·:~71,...~~~l------
[Ji [Ji 

B c Taper Length= L Buffer Space I ~00' [Ji 

- END 

-,6 ~ 
See Table H See Table H 1 

ROAD WORK 

-
RIGHT LANE 

CLOSED 
AHEAD I\ 

Device Spacing-Taper 

See Table I 

GENERAL NOTES 

I. Work operations shall be confined to one traffic lane, leaving 
the ad]acent lane open to traffic. 

2. All vehicles, equipment, workers, and their activities are 
restricted to one side of the roadway. 

Device Spacing-Tangent 100' 

See Table I 

8. When a side road intersects the highway within the TTC zone, 
additional TTC devices shall be placed in accordance with other 
applicable TCZ Indexes. 

9. This TCZ pion does not apply when work is being performed in 

Table H 
Buffer Space and Taper Length 

Speed 
Buffer 
Space 

r mph! Dist. 
(ft) 

25 155 

Toper Length 
( 12' Lateral Transition J 

L 
I ft! 
125 

Notes 
r Merge! 

30 200 
35 250 

180 ws' 
r-----+----+--2-4-5----< L =-60-

40 305 320 

45 360 540 

50 425 600 

55 495 660 
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 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 (mph J 

* The ROAD WORK I MILE sign may be used 
as an alternate to the ROAD WORK AHEAD 
sign and the RIGHT LANE CLOSED -j_ MILE 
sign may be used as an alternate to the 
RIGHT LANE CLOSED AHEAD sign. 

the middle lane! s J of a six or more lane highway. See Index No. 614. 

** 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
is fess. 

SYMBOLS 

Work Area 

Sign With IB"x 18" (Min.! 
Orange Flag And Type B Light 

Channelizing Device r See Index No. 600 ! 

Type I. Type H Or Type III Barricade Or 
Vertical Panel Or Drum r With Flashing Light! 

Work Zone Sign 

Advance Warning Arrow Panel 

3. On undivided highways the median signs as shown are to be omitted. 

4. When work is performed in the median lane on divided highways the 
channelizing device plan is inverted and left lane closed and lane 
ends signs substituted for the right lane closed and lane end signs. 

The same applies to undivi"ded highways with the following exceptions: 
(a J 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 plan is applied 
lo the approach of both roadways. 

5. Signs and traffic control devices are to be modified in accordance 
with INTERMITTENT WORK STOPPAGE details ! sheet 2 of 2 J when 
no work is being performed and the highway is open to traffic. 

6. 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. 

7. 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 d1"rect vehicular traffic to remain withi"n the 
travel way. See Index No. 612 for shoulder toper formulas. 

10. For general TCZ requirements and additional information 
refer to Index No. 600. 

DURATION NOTES 

I. Temporary white edge line 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 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 and 
the toper length combined. 

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. 

2006 FOOT Design Standards 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES 
ENCROACH ON THE LANE ADJACENT 
TO EITHER SHOULDER AND THE 
AREA 2' OUTSIDE THE EDGE OF 
TRAVEL WAY. 

Last 
Revision Sheet No. 
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[) 

[) 

** 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

<== 

<== 

[) 

<== 

<== 

[) 

B 

Signs 
Covered 

[) 

c 

0 
EVEN PAVEMENT 

[) 

Median 

L and Buffer Space 
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 

[) 

<== 

<== 

END 
ROAD WORK 

<== 

<== 

= 
= 7///777 

//Work Area 
~~~~~~~=[)~~~~~~~~~~~~~~~[)=-~~~~~~~~~----.[).-~~.~---.~.~.~-.~.--1~~/ ~ 

[) 

= 
= 

** 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

A B 

Hinged Or 
Overlay 
Shields 

c 

UNEVEN PAVEi/ENT 

INTERJJIITENT WR' STrJP'P>BE -

L and Buffer Space Area Temporarily 
Reopened Ta 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' 

END 
ROAD WORK 

Temporary Pavement Markings Placed Through Work Area 
And Devices Relocated Laterally 2' To 4' Outside Edge Of 
Travel Way. 

LANE REOPENED TO TRAFFIC 

@ -
-
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UULTILANE, WORK WITHIN THE TRAVEL WAY 
MEDIAN OR OUTSIDE LANE 
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• 

EXISTING 
POSTED 
SPEED 

MPH 
65 
55 
45 

PROPOSED 
WDRIC ZONE 
SPEED 

MPH 
55 
45 
35 

REMARKS 
The 'Proposed Work Zone Speeds' are 
recommended speeds for the traffic 
control pion detalled below: however, 
where fhe Engineer deems other speeds 
ore appropriate, the appllcab/e speeds 
ore to be shown on the plans. 

SPEED 
LIMIT 

xx 
OPTIONAL 

= White Reflectorized Pavement Markings--~ 

Median 

Work Area 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

= Yellow Reflectorized Pavement Markings I I :o;~~o'~.r11:::~~it~"'-.-.-.-.:n:••:--ir;i'"/~'7Y"/i:~')i'J ___ _ 
===:::>- • [). • • • [)" • • 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

2140' 1140' 

Required Only When Construction Zone L_ ___ _ 

Speed Reduced Below Existing 
Posted Speed Prior To Construction 

SYMBOLS 
Work Area 

Sign With 18" xlB" !Min. J 
Orange Flag And Type B Light 

Channelizing Device I See Index No. 600 J 

Work Zone Sign 

[Ji 500' [Ji 500' [Ji 500' Taper Length= L 2L 
See Table II See Table IIfor L 

Device Spacing-Taper 

See Table I 

Table I 
Device Spacing 

Max. Distance Between Devices (ft J 

Speed Cones or Type I or Type II 
(mphJ Tubular Markers Barricades or Vertical 

Panels or Drums 

Taper Tangent Toper Tangent 

25 25 50 25 50 
30 ta 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. Alf vehicles, equipment, workers, and their activities are restricted to one 

side of the highway 

2. When a side road intersects the highway within the TTC zone, additional 
TTC devices shall be placed in accordance with other applicable TCZ Indexes. 

3. 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. 

L [Ji 
2 500' SPEED 

LIMIT 
See Table IIfor L xx Device Spacing 

Tangent 

See Table I 

Table II 
Buffer Space and Taper Length 

Speed 
Buffer 
Space 

I mph J Dist. 
I ft! 

25 155 
30 200 
35 250 

40 305 

45 360 

50 425 
55 495 
60 570 
65 645 

70 730 

Taper Length 
( 12' Lateral Transition J 

L 
I ft! 
125 
180 
245 

320 

540 

600 
660 
720 
780 

840 

Notes 
I Merge J 

ws' 
L= 60 

L~ws 

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 af lateral transition in feet 
S = Pasted speed limit I mph J 

END 

ROAD WORK 

CONDITIONS 
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 ON THE TRAVEL 
WAY. 

ooo Advance Warning Arrow Panel 

@ 
2006 FOOT Design Standards Last 

Revision Sheet No. 

= Lane Identification + Direction of Traffic -
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[) 

• 

500' 
[) 

2140' 
[) 

640' [) 500' [) 500' 
[) 

500' 

I 

I 

[) 

I 

I 

s s 
I 

/~as • s 

[) 500' 

SPEED 
LIMIT 

xx 

Taper Length= L 

See Table II 

SPEED 
LIMIT 

xx 
Optional 

[) [) 
I I 
s s s s 
I I • • • • 
I I 

s s s s 

1Ji/1Ji 

500' 

Device Spacing-Taper 

See Table I 

[) 
I 

s s s • 
I • • • 
I 

s s s 
[) 

500' 2L 

Device Spacing 
Tanaent Device Spacing-Taper 

See Table I 

Work Area I ~ 

s s s Wuffffm, s 
••• ~ •••••• 1 • • 

See Table I 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Cons~ruction [) 

I = s s s s 
I I = • • • • 
I I = • • 
@ @/j/¥ // I 

@ [) 
I See Condition Note 4 

Taper Length= L 200' f !Min. J 500' 

See Table IIfor L See Table II ! Min. J See Table Ilfor L 

Buffer Space 
See Table II 

Table II 

END 

ROAD WORK SPEED 
LIMIT 

xx 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

500 
FEET 

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). 

Buffer Space and Taper Length 

Speed 
Buffer 
Space 

Taper Length 
( 12' Lateral Transition ) 

EXISTING PROPOSED 
POSTED WORK ZONE 
SPEED SPEED 

MPH MPH 
65 55 
55 45 
45 35 

SYMBOLS 
Work Area 

Sign With 18" x 18" ! Min. J 
Orange Flag And Type B Light 

REMARKS 
Speed 

The 'Proposed Work Zone Speeds' are (mphJ 
recommended speeds for the traffic 
control plan detailed below, however, 
where the Engineer deems other speeds 
are appropriate, the applicable speeds. 25 

30 to 45 

50 to 70 

CONDITION NOTES 
I. See General Noles, Sheet I of 2. 

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, lone reduction and reverse 
curve signs are to be removed or fully covered when no work 
is being performed and the trove/ 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 

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 ltnes 
and centerlines. Or Drum ! With Steady Burning Light At Night Only!. 

Cone Or Tubular marker ! Except At 
Night Use Vertical Panels J 

Work Zone Sign 

Advance Warning Arrow Panel 

5. For general TCZ requirements ond additional information refer 
to Index No. 600. 

@ -
-

! mph! Dist. L Notes 
(ft) ! ft J ! Merge J 

25 155 125 
Uax. Distance Between Devices r ft J 30 200 180 

Cones or 
Tubular Markers 

Taper Tangent 

25 50 
25 50 
25 50 

Type I or Type II 
Barricades or Vert/oaf 

Panels or Drums 

Taper Tangent 

25 50 
30 50 
50 100 

35 250 245 

40 305 320 

45 360 540 

50 425 600 

55 495 660 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 less than 200 ft. 

For lateral transitions other than 121
, use 

formula for L shown in the notes column. 
Where: 
L = Length of toper in feet 
W = Width of foterol transition in feet 
S = Posted speed limit ! mph J 

CONDITIONS 
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 
OUTSIDE SHOULDER PAVEMENT IS TEMPORARILY USED AS A TRAVEL LANE. 

2006 FOOT Design Standards Last 
Revision Sheet No. 
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• 

END 
ROAD WORK 

<:== 

<:== 

= 
= 

A [Ji 

SYMBOLS 
Work Area 

Sign With 18" x 18" ! 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 

oao Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

c 

i;;i I 

n n ~ ~ 

cq 

i;;i 

0 

__, 
" • 

:E 

"' • 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 m h 

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 (ft J ! 12' Lateral Transition J 

A 
200 
350 

I. 

2 . 

3. 

B c 
200 200 
350 350 

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 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! 

GENERAL NOTES 
All vehicles, equipment, workers (except floggers J and their 
activities are forbidden in lane and intersection areas 
reserved for traffic. 

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. 

4. If the work space extends across a crosswalk, the crosswalk should 
be closed using the information in Index No. 660. 

5. Dual signs are required for divided roadways. 

6. Maximum spacing between barricades. vertical panels. cones, 
tubular markers and drums shall not be greater than 25'. 

7. Temporary signal phasing modifications are to be approved by the 
District Traffic Operations Engineer prior to the beginning of work. 

8. For general TCZ requirements and additional information refer 
lo Index No. 600. 

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 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 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. 
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SYMBOLS 

Work Area 

Sign With 18" x 18" I Min. J 
Orange Flag And Type B Light 

Work Zone Sign 

Advance Warning Arrow Panel 

GENERAL NOTES 

/. All vehicles, equipment, workers (except ffaggers J and their 
activities are restricted to one side of the roadway. 

2. Work operations shall be confined to either one lane or lane 
combinations as follows: 
I a J Outside travel/one: I b J Outside auxiliary lane: 
I c J Outside travel lane and adjoining auxiliary lane: 
Id J Inside travel lane•: I e J Inside auxiliary lane•: 
ff J Inside travel lane and adjoining auxiliary lane 6; 

• 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 CLOSEO 
AHEAD signs replaced by ROAD WORK AHEAD signs, 
and the merge symbol signs eliminated. 

3. 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. 

4. If the work space extends across a crosswalk, the crosswalk 
should be closed using the information in Index No. 660. 

5. Signs are required on the median side for divided highways. 

6. 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. 

7. 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 J 

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 twice the taper length. 
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. 
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SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

) 

• ·1 • ••• •• 

See Table I I 
Erect STOP Sign where 
the exlsting stop bar ls ~-" 
more than 30 foot 
from the taper line. 
Remove or cover 
existlng STOP sign 
and re!nstall when 
through lane reopened l 
to traffic. ----1 

1·g . • 
-fJper~1 

le 

L_ 
<== 

<== 

500' 
[Ji I 

Device 
Spacing END 
Tangent 

ROAD WORK 
See 

Table II 

Rl9HT LANE CLOSED ON FAR SIDE OF II/NOR SIDESTREET 

<== 

<== 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

[Ji [Ji 
la 

RIGHT LANE 

MUST 
TURN RIGHT 

~
Device 
Spacing 
Tangent 

'CC See 
Table I 

<== 

<== 

500' 
END 

ROAD WORK 

RIGHT LANE CLOSED ON FAR SIDE OF INTERSECT/ON 
WITH SIGNIFICANT Rl9HT TURN/NB lltNEJJENTS 

DISTANCE BETWEEN SIGNS 

Speed Spacing I ft! 
A B c 

40 moh or less 200 200 200 
45 mph 350 350 350 

* 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
is fess. 

Table I 
Device Spacing 

Max. Dlstonce Between Devices (ft) 

Speed Cones or Type I or Type II 

fmphJ TuOO/or Markers Barricades or Vertical 
Panels or Drums 

Toper Tangent Taper Tangent 

25 25 50 25 50 
30 to 45 25 50 30 50 

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 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! 

I. The normal procedure is to close on the near side of the intersection any lane that 
is not carried through the intersecti"on. 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. 

@ -
-

2006 FOOT Design Standards 

MULTILANE, WORK NEAR INTERSECT/ON 
MEDIAN OR OUTSIDE LANE 

Last 
Revision 

07/01/05 

Sheet No. 

2 of3 
Index No. 

616 



= 
= 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

[Ji 
' A B 

( [Ji 
c 

• • • a. •• -·-·-· 

ROAD 
CLOSED 

fjNr werf ----------

~~Work Area 

•___!___-_ l~;;~f;Q __ 

L_ 

I I ~-----'-I _=_I ________ 

Taper Length= J I I ( 1 500' [Ji ~ I 
I 

Device 
See Table II 11 11 « Spacing 

Device Spacing -Taper Tangent 

See Table I Ii 
1

1..,_ See b/ = Table II 

~ 

END 
ROAD WORK 

LEFT LANE CLOSED ON FAR SIDE OF II/NOR 
SIDESTREET - RESTRICTED TURN/NS IKNEIJENTS 

* 
SPEED I NG FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

[Ji 
' 

<:== 
--- ---

<:== 

<:== <:== 

= 
= 

B c 

• • • • ••• 

Taper Length= L 100' 
See Table II Gap 

Dev ice Spacing - Taper 

See Table I 

LEFT LANE 

MUST 
TURN LEFT 

Device 
Spacing 
Tangent 500' 

= 

END 
ROAD WORK 

LEFT LANE CUJSED ON FAR SIDE OF INTERSECT/ON TURN/NS IKNEIJENTS 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 turn bay for left turns only as show in this detail. 

2006 FOOT Design Standards 

DISTANCE BETWEEN SIGNS 

Speed Spacing I fl J 
A B c 

40 moh or I ess 200 200 200 
45 mph 350 350 350 

* 500' beyond the ROAD WORK AHEAD 
sign or midway between signs whichever 
is Jess. 

Table I 
Device Spacing 

Max. Distance Between Dev lees (ft J 

Speed Cones or Type I or Type II 
Barricades or Vertical (mphJ Tubular Markers 

Panels or Drums 

Taper Tangent Taper Tangent 

25 25 50 25 50 
30 lo 45 25 50 30 50 

Table II 
Taper Length - Merge 
I 12' Lateral Transition J 
Speed L Notes 
I mph! (ft) I Merge J 

25 125 
30 180 L= ws' 
35 245 60 

40 320 
45 540 L=WS 

For lateral transitions other than /2 1
, 

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 

Last 
Revision Sheet No. 
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II 

• 

ROAD 
WORK 

AHEAD 

SYMBOLS 

Work Area 

[Ji [Ji 
I 

A 

** I 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

** 500' beyond the 
ROAD WORK AHEAD 
sign or midway between 
signs whichever is Jess. 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

CENTER LANE 
CLOSED 
AHEAD 

Type I Or Type II Barricade Or Vertical 
Panel Or Drum r With Flashing Light At 
Night Only! 

Channelizing Device r See Index No. 600 J 

[Ji Work Zone Sign 

.. Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

= 

<== 
<== 

<== 

<== 
<== 

<== 

= 
= ... _ .• _: • • • • 

• • • 
• • • 

...•• ·1r::0"?//1 
• 11' • l/~_L~~ ·-~~·L ~·11 ~rk Area 

= 
= 
= = 

I 

B Taper Length= L Buffer Space 
See Table II See Table II 

Device Spacing-Taper Device Spacing-Tangent 

See Table I See Table I 

GENERAL NOTES 

I. Alf vehicles, equipment, workers and their activities are 
proh1'b1'ted from the lane areas reserved for traffic. 

2. Work operations shall be confined to one center travel lane, 
leaving the adjacent travel lanes open to traffic. 

3. The merging taper shall direct vehicular traffic into either 
the right or left lane, but not both. 

4. 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. 

5. If the work space extends across a crosswalk, the crosswalk 
should be closed using the information in Index No. 660. 

6. For general TCZ requirements and additional information refer 
to Index No. 600. 

OIJRA TION 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 sight obstructions 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-intensity, rotating, 
flashing, oscillating, or strobe lights operating. 

e J Volume and complexity of the roadway has been considered. 

DISTANCE BETWEEN SIGNS 

Speed Spacing ! ft J 
A B 

40 moh or less 200 200 
45 moh 350 350 

Table I 
Device Spacing 

Max. Distance Between Devices f ft J 

Speed Cones or Type I or Type II 

fmphJ TubJ/or Uorkers Borricodes or Vertical 
Panels or Drums 

Taper Tangent Taper Tangent 

25 25 50 25 50 

30 to 45 25 50 30 50 

Table II 
Buffer Space and Taper Length 

Speed 
Buffer Taper Length 
Space ( 12' Lateral Tronsi"tion J 

r mph! Dist. L Notes 
(ft) (ft) r Merge! 

25 155 125 

30 200 180 ws' 
35 250 245 

L=50 

40 305 320 

45 360 540 L=WS 

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 121
, use 

formula for L shown in the notes column. 
Where' 
L 0 Length of taper in feet 
W= Width of lateral transition in feet 
S 0 Posted speed limit ! mph J 

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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[Ji J 
= 
= 
= 

L [Ji 

200' 200' 

J 

L 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Or Cover Exlstfng 
STOP Sign And Relnstoll 
When Through Lane Reopened 
To Traffic. 

-~[]i_J L~[]i-~---~J 
= 
= 
= 

SYMBOLS 
Work Area 

200' 

Sign With IB"x 18" I Min.! 
Orange Flag And Type B Light 

200' L 

Erect STOP Sign And lnstall-~-J. 
Removable Stop Bar Marking. 
Remove Or Cover Exlsflng 
STOP Sign And Relnstoll 
When Through Lone Reopened 
To Traffic. 

Type I Or Type II Barricade Or Vertical Panel 

J L~-~ 
~~~~~~ 

I [I] 

L 

~~ ~ ~ ~ 

[I] 

Less Than <L 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Or Cover Exlsting 
STOP Sign And Reinstall 
When Through Lane Reopened 
To Traffic. 

Transition Pattern When Crossroads5500' Centers 
Use Pattern Below When Crossroads >500' Centers 

L~_~J 

~ ~ 
~ ~ 

~ 

200' Taper 
L 

200' Or More 

Transition Pattern When Crossroads > 500' Centers 

J L [Ji 

= 
= 
= 

( [Ji 

END 

ROAD WORK 

L 

( 

[Ji 

= 
= 
= 

[Ji 

Use Pattern In Plan Above When Crossroads 5 500' Centers 
L = s 2 , But Not Less Than 200' 

END 

ROAD WORK 
5 

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 INTERSECT/ON, 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 INTERSECT/ON, FOR A PERIOD 
OF MORE THAN 60 MINUTES. 

Table II 
Taper Length - Merge 
I 12' Lateral Transition ! 
Speed L Notes 
I mph! I ft! I Merge! 

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 

GENERAL NOTES S = Posted speed limit! mph J 

Or Drum I With Steady Burning Light At Night Only!. 
I. All vehicles, equipment, workers! except floggers J and their 5. Within the lateral tranistions, the maximum spacing between cones and 

Type I Or Type II Barricade Or Vertical 
Panel Or Drum I With Flashing Light At 
Night Only J 

[Ji Work Zone Sign 

ooo Advance Warning Arrow Panel 

r- Stop Bar 

= Lane Identification + Direction of Traffic 

activities are restricted ta one side of the roadway. tubular markers shall be 25'. Maximum spacing between Type I or 
Type JI barricades or vertical panels or drums shall be based an the speed 

2. If the work space extends across a crosswalk, the crosswalk limit as follows: 151 up to 25 MPH; 301 for 30-40 MPH; 50' for 45 MPH or greater. 
should be closed using the information in Index No. 660. 

J. Signs are required on the median side for divided highways. 

4. 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. 

@ -
-

Spacing for devices parallel to the travel lanes shall be 251 centers 
for cones or tubular markers and 50' centers for Type I or Type II 
barr1'cades or vertlcaf panels or drums for 250', thereafter, cones 
or tubular markers at 50' centers and Type I or Type II barricades 
or vertical panels or drums at 100' centers. 

6. For general TCZ requirements and additional information refer ta Index 
Na. 600. 
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[) 

See Note * 

* The distance between the advance warning sign and the 
work location should not exceed 5 ml/es. 

WORK ON SHOULDER 

SYMBOLS 
[RD Work Vehicle With Rotating/Strobe Lights 

Ix lllJ 
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 

w lilJ 

A 
/ "' rfLEFT LANE)21 

~, ~CLOSEDl'f" VP 
- ------

~ Awro: ! ::::J 

500' -1500' Rural 

300'-500' Urban 

500' -800' Rural 

300' -500' Urban 

I w Hl:J 

A 
/ "' rfLEFT LANE)21 

~,~CLOSEDl'f" VP 
- ---

~ AW~: !::::J 

500' -1500' Rural 

300' -500' Urban 

w IH:J 

500' -800' Rural 

300'-500' Urban 

ADVANCE WARNING ARROW - -
PANEL llODE • /JOVE/MERGE LEFT IRIGHTI 

~--

ADVANCE WARNING ARROW - -
PANEL llODE •/JOVE/MERGE LEFT iRIGHTI 

~--

Where adequate shoulder width is not available, Where adequate shoulder width is not available, 
the advance warning vehicle may drive in the lane. the advance warning vehicle may drive 1'n the lane. 

WORK WITHIN TRAVEL LANE 

GENERAL NOTES 
I. These illustrations are representative of general conditions. 

2. The intensity of light ond position of panels shall be os specified in Index No. 600. 

3. Vehicle-mounted signs shall be mounted with the bottom of the sign ot o 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 veh1'cle will be required to have an advance warning arrow panel and sign 
message. 

5. Where work activities within 2' of the edge of travel way are Incidental! ie. 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 ond Advance Warning Vehicle shall display rololing/slrobe lights. 

7. For general TCZ requirements and additional information. refer to Index No. 600. 

CONDITIONS 
MOVING OPERATION 

MULTILANE, MOBILE OPERATIONS @ 
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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 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 

!. All vehicles, equipment, workers and their activities are 
restricted to one side of the highway 

2. TWO-WAY TRAFFIC sign! s J shall be repealed every~ mile 
in each direction, throughout the tangent distance ( T J. 

J. L I min.!· WS for speeds;, 45 mph 
= WS 2 for speeds :5 40 mph 

60 
Where: 

W = Width of lateral transition in feet. 
S • Posted speed limit I mph J. 

4. Where the tangent distance IT J exceeds 250', spacing 
between Type I or II barricades or vertical panels or 
drums may be increased to 1001 within the limits of 
the tangent, or post mounted delineators at 50' centers 
may be substituted for barricades, vertical panels or drums. 

5. All existing pavement markings within the realignment which conflict 
with the revised traffic pattern are to be removed and removable 
pavement markings used for making new edge lines. 

6. 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. 

7. For general TCZ requirements and additional information refer to 
Index No. 600. 

SCHEME APPUCAT/ONS 

Scheme Ir Restricted Construction Limits 

Scheme 21 Unrestricted Construction Limits 
And Light To Moderate Traffic 

Scheme 31 Unrestricted Construction Limits 
And Moderate To Heavy Traffic 

Wherer Construction Limits Are The 
Outward Beginning Or Ending 
Of Lane Reductions 

Wherer 

2006 FOOT Design Standards 

Unless A Specific Scheme Is 
Called For In The Plans, Scheme 
Selection Shall Be At The Contractors 
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 Zone Speed 

I ft I UPH 
60-70 560 

55 360 
5 50 180 

White 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

z 
I ft I 

630 
510 
380 

<:= 
<:= 

Required Only When Construction Zone 
Speed Reduced Below Exfstlng Posted 
Speed Prior To Construction 

"' 
ROAD WORK 

500' 

Yellow Removable Re/lectorized Pavement Marking 
R;ovable i)eflecti)ized P~ement ~rking 

Type I Or Type II Barricades Or Vertical Panels Or Drums At 50' Centers 

L 
2 

100' 
z 

r See Chart 
U er Left) ITJ 

Temporary Concrete Barrier Wall 
I <:= 

x 
r See Chart 
Upper Left J L 

Yellow Removable 
Pavement Marking 

END 

ROAD WORK 

L (Ji (Ji 
2 500' 

100' r=-

~~ 

LIMIT 

xx 

<:= 
<:= 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

(] (] (] 

SPEEDING FINES 
DOUBLED 

IW-IEN WORKERS 
PRESENT 

Where Other Constructton Or Maintenance Operations Occur 
Within I Mile, Sign( s J To Be Coordinated In Accordance 
With Index No. 600 (All Schemes J 

~SCHEME 
Type I Or Type II Barricades Or Vertical Panels Or Drums At 50' Centers 

Required Only When 
Construction Zone Speed 
Reduced Below Existlng 
Posted Speed Prfor To 
Construction 

<:= 
<:= 

Yellow Removable Reffectorized Pavement Marking 
White Removable Reflectorized Pavement Marking 

= 
= 

Sign Shields, Lights, Flags 
And Spacings Same As Above 

[Ji 

L 

END 

ROAD WORK 

100' z 
(See Chart 
Upper Left J ITJ 

Temporary Traffic Separator (] 

I <:= 

SCHEME 

Maximum As Called For In The Plans Or As 
Approved By The Engineer ( 2L Minimum J 

Yellow Removable Reflectorized 
Pavement Marking 

L (Ji (Ji 
2 500' 

L 
Sign Shields, Lights, Flogs 
And Spacings Some As Above 

100' F 

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 DD 
NOT 

PASS 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction I 

I-

500' 

(] (] 

Yellow Removable Reflectorized Pavement Marking 
White Removable Reflectorized 
Pavement Marking [) 

= 100' 

= --1 E 
Same As Above 
~ 

L 

100' z 
(See Chari 
Upper Left) ( T J 

Temporary Traffic Separator 

SCHEME 3 

x 
(See Chari 
Upper Left) 

120' 

L 

Yellow Removable 
Pavement Marking 

L 

Reflectorized 
(] 

= 
= 

Note: See Sheet I of 2 for Scheme Applications 
Required Only When Construction Zone·""'"'-="' 
Speed Reduced Below Existlng Posted 
Speed Prior To Construction 

@ -
-
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END 

ROAD WORK SQQ' ( TJ Taper Length Taper Length 1140' 2140' 

() 
See Table II See Table II 

() () () () () () 
Yellow Removable Reflectorized 

(] Pavement Marking 

• • 
• • • 

= -I = 
= SPEEDING FINES = DOUBLED 

. r 
WHEN WORKERS • PRESENT • • = 

Work Area .. .. = 
Reflectorize 

[) 500' [) 2140' [) 1140' 
[) []i" 

500' Taper Length· L Taper Length· L Taper Length· L I 100~1 • 5001 
[) 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

SYMBOLS 
~ Work Area 

• .. 
[Ji 

Sign With 18" x 18" ! 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 

ooo Advance Warning Arrow Panel 

= Lane Identification + Direction of Traffic 

See Table II See Table II 
I 

See Table II Type I or Type II Barricades Or Vertical Panels END 

ROAD WORK Or Drums At 50' Centers 

ROAD 
CLOSED 

GENERAL NOTES 

I. All vehicles, equipment, workers and their activities are 
restricted to one side of the roadway. 

2. TWO-WAY TRAFFIC signs shall be repeated every~ mile 
in each direction, through the tangent distance ( T !. 

J. 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. 

4. 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. 

5. This index does not apply when work is being performed in 
the middle lanef s J of a six or more lane highway. Special 
maintenance of traffic details will be required. 

6. When a side road intersects the highway within the TTC zone, 
additional TTC devices shall be placed in accordance with 
other applicable TCZ Indexes. 

7. For general TCZ requirements and additional information 
refer to Index No. 600. 

2006 FOOT Design Standards 

Table II 
Taper Length - Merge 
! 12' Lateral Transition J 
Speed L Notes 
! mph J ! ft J ! Merge J 

25 125 

JO 180 

35 245 

ws' 
r---~-+-~~__, L ·-60-

40 320 

45 540 

50 600 

55 660 

60 720 

65 780 

70 840 

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 
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. 

Last 
Revision Sheet No. 
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When Other Construcflon Or 
Maintenance Operations Occur 
Within I Mile, Slgn To Be 
Omitted And S!gnlng To Be 
Coordinated In Accordance With 
Index No. 600. 

(] J L J ----------- , ___________ __ 

[) 
I I [) 

200' 200' 25' 

200' (Min. J 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

CTR 200' 

CONDITIONS 

Reduced Device Spacing Run 
See General Note No. 4~-~ L...____..,.,....,,...--=--(]....,..,.........,,,.......,..(],...--,-,,-(]_, J 

' 'Yellow Removable Reflectorized Pavement Marking <:== 
L (] 

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 

Less Than 
200' 

I ~ See Duration Nole 
mli9ijili! - 1-- <== 

1

1 Ge,l~w Removable Reflectorized Pavement Marking-~=----~ 
See Duration Not~•---

LANE TO MAINTAIN TWO-WAY TRAFFIC, 
FOR WORK AREA LESS THAN 200'FROM 
INTERSECT/ON, FOR A PERIOD OF MORE 
THAN 60 MINUTES. 

1 = 
~------r [) When Other Construction Or 

Maintenance Operations Occur 
Wi"thin I Mlle, Sign To Be 

CTR 

SPEEDING FINES 
DOUBLED 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Or Cover Existlng 
STOP Slgn And Reinstall 
When Through Lone Reopened 
To Traffic. 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Omltted And Signing To Be 
Coordinated In Accordance With 
Index No. 600. 

WHEN WORKERS 
PRESENT 

<== 
<== 

= 
= 

SYMBOLS 
Work Area 

~~ ([) 
200' 

CTR 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

When Other Construction Or 
Maintenance Operations Occur 
Wi"thin I Mlle, Slgn To Be 
Omltted And Signing To Be 
Coordinated In Aooordance With 
Index No. 600. 

200' 
[) 

200' 

~ 
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!. 

ell Type III Barricade (With Flashing Light! 

[Ji Work Zone Sign 

ooo Advance Warning Arrow Panel 

r- Stop Bar 

Lane Identification + Direction of Traffic 

l 

I 

200' (Min. J 

) 

More 

GENERAL NOTES 
I. All vehicles, equipment, workers and their activities are 

restricted lo one side of the pavement. 

2. When vehicles in a parking zone block the line of sight lo 
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. f7302. 

3. Dual signs are required for divided roadways. 

4. Channelizing devices are lo be spaced with Type I or 
Type II barricades or vertical panels or drums at 30' centers 
in tapers, 50' centers in tangent sections and 151 centers where 
reduced device spacing runs are identified in the drawing. 

5. For general TCZ requirements and additional information 
refer lo Index No. 600. 

200' 
I 

(] 

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 
INTERSECT/ON, FOR A PERIOD OF MORE 
THAN 60 MINUTES. 

When Other Construction Or 
Maintenance Operations Occur 
Wi"thin I Mlle, Sign To Be 
Omitted And Signing To Be 
Coordinated In Accordance With 
Index No. 600. 

DURATION NOTE 
I. Removable ref/eclorized pavement markings shall be used when closure lime 

exceeds one daylight period. 

2006 FOOT Design Standards Last 
Revision Sheet No. 
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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. 

END 

ROAD WORK 

200' 

SYMBOLS 
~ Work Area 

200' 

200' 

200' Taper 

• i!i•.; 
I 

~ Type I Or Type II Barricade Or Vertical Panel 
Or Drum r With Steady Burning Light At Night Only J. 
(Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.) 

[Ji Work Zone Sign 

Ci'21J Work Vehicle With Flashing Beacon r Optional J 

01Aw!I [] Advance Warning Vehicle Equipped With Advance 
Warning Arrow Panel And Truck Mounted Attenuator 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

200' 200' 
100' Buffer 

--
!00' Buffer 200' Taper 200' 

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. 

2. Advance Warning Vehicle will have an Advanced Warning Arrow Panel in the Warning Mode. 

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. 

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. 

CONDITIONS 
WHERE ANY VEHICLE, EQUIPMENT, 
WORKERS OR THEIR ACTIVITIES ARE 
BEING CONDUCTED IN THE TWO WAY 
LEFT TURN LANE. 

@- 1-~~~~~~~~~~=20=06:..:...;F~D~O~T~D=e=s~ig~n~S~m=n~d=a~rn=s~~~~~~~~~~--1 ~~. 
04 1of1 

TWO-WAY LEFT TURN LANE CLOSURE 1---"-'-,.-'-dex_N_o_ ----I 
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Paving Train r Milling And/Or Placement J 
Varies 

Sign No. 3 () 

Varies 
001 Min. L 1000' 

These Stgns Advance 
Wtth Taper Transition 

1640' 

When This Sign c9nflicts With ROAD WORK t MILE Sign, 
The ROAD WORK 2 MILE Sign Shall Be Temporarily Removed 
And The Orange Flag And Type B Light Attached To This Sign. 

Pro]ect Advance Warning Signing Z------

Sign No. I 
5001 Min. 

Sign No. 2 

Sign No. I [) CONDITION A L See GENERAL NOTE 5 

• 

L 1000' 

These Signs Advance 
With Taper Transition 

1640' 

Same As Above 

Same As Above 
Paving Train Milling And/Or Placement J '--+ 

I • 
Varies 

• I Sign No. 3 () () 

Sign No. I 

<==co- I <== 
o ---..-a o ---..-a ®o ---..--0 ~ --

0 
o o .,---o ~ ~ ~ ~ -- <== 

~:~ M~:: 2 500'Min. rnlOOO' Min. J (Crossover) ~--5-0-0'--, +-1--~~,:1.~~5~00~-,~~.~l--S-ig-n-~-o-.-3-----------()----------
1 =~-c::::::::J[j---- ~~~~~~~~~~~~~~~~~~~~~~-=~~~~~ 

I= = 
CONDITION B 

TRAFFIC TRANSITION AREA UPSTREAM FROIJ CROSSOIER 

CASE I 
SYMBOLS 

CONDITION A 
WHEN THE PAVING TRAIN IS IN LANE (j) 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 (j), AND PROCEED IN LANE(j) 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 

60" x 60" Sign With 18" x 18" I Min.! Orange Flag 
And Type B Light 

Advance Warning Arrow Panel - Type C I 48" x 96" ! 

Advance Warning Arrow Panel - Type C I 48" x 96" J 
Trailer Mounted And Actuated By Flogger Upon 
Approach Of The Work Vehicle 

c:::::::J[j 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. 

3. L • Length of taper in feet: 
WS for speeds;, 45 mph 

WS 2 for speedss 40 mph 
60 
Where: 

W • Width of lateral transition in feet. 
S • Posted speed limit (mph J. 

@ -
-

4. Within the lateral transitions, the maximum spacing between cones and 
tubular morkers shall be 25'. Maximum spacing between Type I or 
Type II barricades or vertical panels or drums shall be bosed on the speed 
limit as followsd5' up to 25 MPH; 30' 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 into 
Lane No. 2, Sign Nos. I, 2, 3 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 I not shown J shall be located in advance of the relocated Sign No. 3. 

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, 3 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. Pro]ect advance warning 
signs (not shown J shall be located in advance of the relocated Sign No. 3. 

2006 FOOT Design Standards Last 
Revision 

07101/05 

Sheet No. 

1 of2 

CROSSOVER FOR PAVING TRAIN OPERATIONS, RURAL Index No. 

630 



Paving Train L 1000' 
I Milling And/Or Placement J 

I 
0 0 0 0 0 0 

<:== 

These Signs Advance With Crossover Signing 

1500' 

0 

When This Sign Conflicts With ROAD WORK -f MILE Sign, the 
ROAD WORK -f MILE Sign Shall Be Temporarily Removed And 
The Orange Flag And Type B Light Attached Ta This Sign. 

(]Sign No. 3 

I-

Project Advance Warning Signing 

<:== 
<:== ® ~ 

~_500_'_M_in_. -~_500_'_M_in_. -~-~(],__ __ _____:s Jc Crossover)(' 1500'~in. (]Sign No. 3 
Sign No. I (Ji Sign No. 2 (Ji 1000' Min. 1' ~~~---~~=---•..ii -I I~ c:::::J ___ / -----------~------

Sign No. I (Ji 

Paving Train L 1000' 
I Milling And/Or Placement J 

L See GENERAL NOTE 6 

CONDITION A 

These Signs Advance With Crossover Signing 

1500' 

(] (] 

~~5=00~'~M~in~. ~-~5=0~0'~M~in~·--,i:----(]=..~=.=· --ilrcrossover)( 1500, Min~ 

• 

When This Sign Conflicts With ROAD CONSTRUCTION t MILE 
Sign, the ROAD WORK t MILE Sign Shafi Be Temporarily 
Removed And The The Orange Flag And Type B Light Attached 
To This Sign. 

(]Sign No. 3 

(] Sign No. 3 

• I 

Project Advance Warning Signing 

<:== 
<:== 

Sign No. I [Ji Sign No. 2 [Ji (Fl 1000 M1v' ~ 
I ==:> c:::::JID=-- -:__-_-_--------------==:>--
! ==:> ==:> 

Sign No. I 

L See GENERAL NOTE 6 

• 

CONDITION B 

TRAFFIC TRANSITION AREA DOWNSTREAM FROM CROSSOIER 

CASE 'Jl 
Note' See Sheet I of 2 for General Notes. 

CONDITION A 
WHEN THE PAVING TRAIN IS IN LANE0 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 0 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 

@ 
2006 FOOT Design Standards Last 

Revision Sheet No. 

07101/05 2 of2 

CROSSOVER FOR PAVING TRAIN OPERATION, RURAL -
- Index No. 

630 



500' 

Exist. Shfdr. Pavt. 

350' Taper 

Existing 
Roadway 

SYMBOLS 
[Ji Work Zone Sign 

D2 Acee/ 

300' Taper D1 Decef 

Exist. Shfdr. Pavt. 

12' 

Existing Paved Shoulder 

Widening 2' 

[ 

I 

' 

I 

PLAN 

~ 7nK3:-J ___ _ 
~ 

12' 

Mitered End Section 
See Index No. 273 

= 
--~ 
= 

Existing Paved Shoulder 
Existing 
Roadway 2 1 Widening 

'--c--Match Slope Of Existing Paved Shoufder--c_ 

I' 4 Or Flatter I' 4 Or Flatter 

SECTION AA 

5 1 30' 5' 

Mitered En:¢~1_·_,,__,_·_1_· ______________ ._!_._2_~-~"""" M:'.:End Section 

SECTION BB 

LENGTH OF ACCESS LANES <Ff. J 

Grade D, 

2% or fess 590' 1540' 

3 to 4% Upgrade 530' 2310' 

3 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 pro]ect. The 
accelerati"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 mites 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 devi'ces 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 longer 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 i"n the contract unit price for 
Maintenance of Traffic, LS. 

= Lane Identification + Direction of Traffic TEMPORARY CROSSOVER FOR MEDIAN WIDTHS 2: 75' 

@ -
-
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30' Min. L 

--+- 0 0 0 0 ......... 0 0 0 0 ......... 0 0 0 0 ......... 0 0 0 0 ......... 0 0 0 0 .-.--. 0 0 0 
Exist. Shldr. Pav!. rn Aw 0 0 0 0 0 0 

I . 

02 Acee/. 
. I 

Exist. Shldr. Pav!. 

<)-,l'-r-7" ~ -'-.,..:7"f-{]J 
•r__. ~ ~ 

500' 

50' D1 Decel. ~ n n ·~ Mitered End Section c "'" '°"' ~=Wll I J l~·-i=====..-:::'-""-"'--"--"-'~°" 1 ~~--=-S-ee_i_nd_e_x_N_o._2,,...73,,...,,...,.---
0 0 0 ~ •. ; 0 0 ° .......... 0 0 0 ............ 0 0 0 • 0 0 0 

••••••• 
---------------- _____ 1 ___ ------------- = LENGTH OF ACCESS LANES (Ft. J 

0 

500' 500' 

SYMBOLS 
Work Area, Hazard Or Work Phase 
I Any Pattern Within A Boundary J 

Work Zone Sign 

Cone Or Tubular Marker 

~ Advance Warning Vehicle 

L 

= Lane Identification + Direction of Traffic 

r:/" ; L 
2 

Maximum Spacing Between Cones And Tubular Markers Shall Be 251 

L ! Min. J = WS 

S = Existing Posted Speed ! MPH J 

TEMPORARY CROSSOVER FOR MEDIAN WIDTHS FROM 50' TO < 75' 

Grode o, 
2% or less 590 1540 

3 lo 4% Upgrade 530 2310 

3 lo 4% Downgrade 710 925 

NOTE 
I. A lane closure analysis will be required to determine the 

limes of day that this crossover can be in operation. 
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I 

• 

<== 

DISTANCE BETWEEN SIGNS 

Speed Spacing (ft J 

A B c D ~~~ 
40 mph or fess 200 200 200 100 
45 mph 350 350 350 175 
50 moh 500 500 500 250 

"T'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 less. 

*** BE PREPARED TO STOP sign may be 
omitted for speeds of 45 MPH or fess. 

SY II BO LS 
Work Areo 

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 (See Index No. 600 J 

Work Zone Sign 

Flagg er 

Lane Identification + Direction of Traffic 

DO NOT 
STOP 

ON 
END TRACKS 

D I~ ROAD WORK 
250' c B 

I 

q] b (] (] 

• • •••••••••• 
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 ID 45 

50 to 70 

Table I 
Device Spacing 

Max. Distance Between Devices (ft) 

Cones or Type I or Type II 

Tubular Markers Barricades or Vertfcal 
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. Alf vehicles, equipment, workers (except floggers J, 
and their activities are restricted to one side 
of the roadway. 

3. 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. 

4. 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. 

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. The two channelizing devices directly in front of the 
work area and the one channelizing device 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. 

7. Discontinuing of extended buffer space will not occur until the 
queue length plus 300' is reached. 

8. 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. 

9. For general TCZ requirements and additional information, refer 
to 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 mef, 
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- intensify, rotating, 

flashing, oscillating, or strobe fights operating. 
e J Volume and complexity of the roadway has been considered. 
f J No queuing of vehicles across rail tracks. 

(] 

<== 

= 

2006 FOOT Design Standards 

SPEEDING FllES 
DOUBLED 

lltEN WCJRKERS 
PRESENT 

** 
A 

I 

(] 

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 
THAT REQUIRES A LANE CLOSURE 
IN THE VICINITY OF A RAILROAD 
CROSSING. 
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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 Exlsting Posted Speed Prlor To Constructlon 

Required For Projects > 2 Miles 

xx END 
SPEEDING FINES 

(To Become Permanent When Shoulder 
ROAD WORK 

NEXT X MILES 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

ROAD WORK Pavement Called For In Plans) 
DOUBLED 

~ 
Proposed 4-Lane Roadway ~ 

Temporary Shoulder 6'Mln. :J_~-------------i-------------., 200'fM' ) 1500' 
500' soo'rr200'r Min. J -.. 200' r Mi"n. J 200, UJin. J in. :J4see step 2 J 

+---"6' Uin. (Temp.) .n G 

- - - ~ __!! - _ti_ . -- -- -- -- <== - - - 2•r Ann.,- - -<== - - 2•r Min.,- !-~======<==~==~""~I :===z_1___=;fc==:===:=z=c=---"=:=~~'--- - - _a - - _41 <== _! - !_ 

WHEN WORKERS 
PRESENT 500' 640' 

=-- - ~ - ---=- - -~~-~~ - - - - - ~ - - -=:;=;=;=;=;=;==;c:;=;=;=;=;=;=;=;==;=I F;=;=;===;"F;=;=ic;=;=;=;=;=;=;=;=;=;=.,- - - = - - - - - - - - - - - - - - - =- -
I I I I I I 

500' 640' 500' 1500' 
2640' 

(See Step 2J 

Required For Projects > 2 Miles 
PHASE I 

Alignment In Conformance 
With Roadway Plans 

Required Only When Construction 
Zone Speed Reduced Below Existing 

--ic /Posted Speed Prior To Construction 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

ROAD WORK 
NEXT X MILES 

Required Only When Construction Zone Speed Reduced 
Below Existlng Posted Speed Prior To Construction 

500' 

ROAD WORK 
NEXT X MILES 

I. 

2. 

500' 

When Other Construction Or Uo!ntenonce 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 
15' of existing pavement edge. When the construction area falls more than 15' 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 Constructlon 
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 construction. 

Required For Projects> 2 Miles 

500' 

Transition 

500' 

ROAD WORK 
NEXT X MILES 

500' 

200'( Min. J 

a 

2E40' 
5 

a a a a a a ------- <==----
------- = ---

500' 

END 

ROAD WORK 

SPEED 
LIMIT 

xx 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

Required Only When Construction 
Zone Speed Reduced Below Existing 
Posted Speed Prior To Construction 

Required For Projects> 2 Miles PHASE JI 

Required Only When Construction Zone Speed Reduced 
-----'~ Below Existing Posted Speed Prior To Construction 

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 re-mark as shown, install warning devices and re-sign as shown. 

When Other Construction Or 
Molntenonce 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 
W !th Index No. 600. 2. Route through traffic to temporary and exi"sting pavement. 

3. Construct transitions, excluding friction course. 

Note' See Sheet 2 for General Notes. 

@ -
-
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Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Pri"or To Construction 

SPEED 
LIMIT END 

SPEEDING FINES xx ROAD WORK 
DOUBLED 

WHEN WORKERS 
PRESENT 500' 500' 

a a~ 

ROAD 
CLOSED 

Double Yellow Reflectorized Pavement Markings 
I 600'(M/n.! I 

White Ref/ectorlzed Pavement Uorklngs 
ROAD WORK 

NEXT X MILES Yellow Reflectorized Uorklngs r Double Yellow In No Passi"ng 
Zones As Directed By Engineer J 

Required For Projects> 2 Ml/es 

PHASE 1II 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Pri"or To Construction ~---,------.<. 

Required For Projects> 2 Miies 

ROAD 
CLOSED 

t 

500' 
6001

( Min.) 

I 

ROAD WORK 

NEXT X MILES .---~ 

When Other Construction Or 
Uolntenonce Operations Occur 
Wlthln I Mlle. Sign( s) 
To Be Omitted And Si"gning To 
Be Coordinated In Accordance 
With Index No. 600. 

xx 

Requlred Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

I. Remove temporary marking from the existi'ng pavement and temporary shoulder pavement. 
~---- Requlred Only When Constructlon Zone Speed Reduced 

Below Existing Posted Speed Prior To Constructlon 
Mark pavement, install warning devices and re-sign as shown. Traffic to be controlled 
in accordance wi'th Index No. 607. For lane wi'dth requi'rements see Index No. 600. 

SYMBOLS 

Sign With 18" x 18" I 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 M<ry Be Used During D<rylight Only. 
Cones M<ry Be Used - See Index No. 600.) 

Type III Barricade I With Flashing Light J 

Work Zone Sign 

=0- Lane Identification + Direction of Traffic 

2. Route through traffic to newly constructed roadway. 

3. Resurface or reconstruct existing pavement includi'ng required shoulder pavement and friction course. 

PHASE IZ 
I. Reroute through traffic as shown in Phase II. Signi'ng to be as shown in Phase II. 

2. Construct fri'ction course over pavement constructed in Phases I and II. 

GENERAL NOTES 
I. Exi"sting signs and f)<Ilfement markings that confUct with construction 

signlng and marking shall be obUteroted or removed. 
5. For speed sign oppllcotlons. see 'Regulatory Speed In Work Zones 'Index No. 600. 

2.. Lane wi"dths for maintenance of two-way traffic should desirably be equal 
to lone widths of the existing facility, but lanes shall be not less than 10' in 
width. When one-Jone one-way operations ore necessary, a minimum wldth 
of 12.' shall be maintained and traffic controlled In accordance with Index 
Nos. 603 and 6(]1. Mini"mum width for the temporary shoulders is 6 1

• 

6. For reflectorized rolsed f)<Ilfement marker opp/icotlons, see 'Pavement Markers' Index No. 600 
and Index No. f1352. LEGEND 

3. Within the lateral transitions, the moxi"mum spacing between Type I or 
Type H barricades or vertlcol panels or drums shall be based on the speed 
li"mitos follows: 15'up to 25 MPH; 30'-40 MPH;50'for45 MPH or greater. 

The maximum spoclng between warning devlces used for dellneatlon between 
the trove/ way and construction area ls 50' for Type I or Type H barricades 
or vertical panels or drums. 

4. Warnlng devices shall be ln conformance with 'Dropoffs Jn Work Zones'. see 
Index No. 600. 

7. Additional borri"codes, si"gning lightlng or other traffic controls shall be provi"ded for limited 
work areas ln accordance with other appllcob/e TCZ Indexes. 

B. When o side road Intersects the highway within the TTC zone. oddltlonal TTC devices shall 
be placed in occordonce with other opp/icoble TCZ Indexes. 

9. Provlslons approved tJt the Engineer shall be mode for the removal of storm water from 
the roadway( s) during construction. 

10. For general TCZ requlrements and odcHtonol i"nformation refer to Index No. 600. 

f//?///I 

KxXXXXxl 

@ -
-
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ell 
[Ji 

r
= 

I 
I 

""I 

Required For Projects > 2 Miies 

DOUBLED 
WHEN WORKERS 

PRESENT 

Required For Projects > 2 Miles 

SY II BO LS 

ROAD WORK 

NEXT X MILES 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Exlstlng STOP Sign 
And Reinstall When Thro!!fJh 
Lone Reopened To Traffic. 

DOUBLED 
WHEN WORKERS 

PRESENT 

PHASE I 
I. Maintain two-lone two-way traffic along existlng focillty. lnstollconstruction slgnlng. 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

2. Re-mark exlsting pavement to facilitate temporary pavement construction. For lane wi"dth requirements see Index No. 600. 

I 

.. : \I I ROAD WORK 

Required For Projects> 2 Miles 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT I 1 1 I I 

~ .. 1n1n~~~l~l 400· 

\..._t_ __ t_ ___ a _____ __!!_ 

~ -I - = -----,----
6------==---------
~ --=--=-----=- ~--=-----=- --=-

/ ~ When Other Construction Or 

I n I END Uaintenonce Operations Oocur 
I ~I 1

111 
ROAD WORK Within /mile, Signfs) in n1 11:1 {}I - To Be Om_ltted And Signing To 1\7 {} LI U ~ Be Coordinated In Accordance 

1 

I I\ I 

1 

U"i With Index No. 600. 

I 1 I\ I 1"" 
SPEEDING FINES 

DOUBLED 
WHEN WORKERS 

PRESENT 

3. Construct temporary pavement of suffici"ent wi"dth to accommodate two-lane two-way traffic on the temporary pavement and a portion of the exlsting pavement during Phase I 
roadway construction. When two-lane two-way traffi"c can not be malntalned duri"ng temporary pavement constructlon one-lane operations shall be malntained i"n accordance 
with Index No. 605. Channellzlng devlces shall be ln conformance wlth 'Dropoffs in Work Zones' of Index No. 600. 

4. Mark the pavement ln accordance wlth the Phase I dlagram. Reroute through traffic to the temporary pavement and a portion of the exi"sting pavement. For lane width requi"rements see Index No. 600. 
5. Construct two lanes of the proposed roadway, excludi"ng the frlction course. Si"de street traffi"c to be mai"ntai"ned. Through and cross traffi"c to be controlled ln accordance wlth 

Index Nos. 604, 605 and 615. Barri"cadlng shall be in conformance wlth 'Dropoffs ln Work Zones', Index No. 600. When work extends through an intersectlon, temporarUy reroute the cross 
traffi"c to other cross streets. When rerouting ls not possible, provi"de one-lane access ( mlnlmum) for two-lane two-way cross streets and one-lane access ( mlnlmum) each di"rection for 
four-lane two-way cross streets, ln accordance wlth Index Nos. 604, 605 and 615. 

Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Ex/sflng STOP Sfgn 
And Rei"nstall When Thrf!!!fJh 
Lane Reopened To Traffic. 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT PHASE JI 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 

• Erect STOP Sign And Install 
Removable Stop Bar Marking. 
Remove Existing STOP Sign 
And Reinstall When Through 
Lane Reopened To Traffic. 

I. Sign and mark Phase I pavement i"n accordance with the Phase II diagram. For lane width requirements see Index No. 600. 
2. Reroute through traffic to Phase I pavement. 

Requi"red For Projects >2 Miles 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Type I Or Type II Barricade Or Vertical Panel 

3. Complete oil Phase II construction, including the friction course. Side street traffic to be maintained. Through ond cross traffic to be controlled 
in accordance with Index Nos. 604, 605 and 615. Channelizing devices shall be in conformance with 'Dropoffs 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-lane two-way cross streets ond one-lane access (minimum) eoch direction for four-lane two-way cross streets, in accordance with Or Drum r Wtih Steady Burning Light At Night Only J 

Type III Barricade r With Flashing Light J 
Index Nos. 604, 605 and 615. 

Work Zone Sign 

Stop Bar See Sheet 2 for General Notes. 

Lane Identification + Direction of Traffic 

@ -
-
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SPEEDING FINES 
DOUBLED 

WHEN WORKERS 

I 
SPEEDING FINES 

I 
Required For 
Projects> 2. Miles PRESENT 

DOUBLED 
SPEEDING FINES I WHEN WORKERS ..,I I DOUBLED 

WHEN WORKERS 
PRESENT ~ 

END 

ROAD WORK 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

ROAD WORK 

NEXT X MILES 

Required For 
Projects > 2 Miles 

SY II BO LS 

'"'I I 
1n1~1 

... 1 
I I 

Sign With 18" x 18" (Min. J 
Orange Flag And Type B Light 

Erect STOP Sign And lnstalf 
Removable Stop Bar Uorklng. 
Remove Or Cover Exfstl'J/ 
STOP Si"gn And Reinstal 
When Through Lnne Reopen 
To Traffic. 

Type I Or Type II Barricade Or Vertical Panel 
Or Drum I With Steady Burning Light At Night Only J 
Tubular Markers May Be Used During Daylight Only. 

ell Type III Barricade I With Flashing Light J 

Qi Work Zone Sign 

r- Stop Bar 

=;:. Lane Identification + Direction of Traffic 

PRESENT 

I I SPEEDING FINES 

1n~1 
DOUBLED 

WHEN WORKERS 
PRESENT 

PHASE III 
I. Sign and mark Phase II pavement in accordance with the Phase III diagram. 

2. Reroute through traffic to Phase H 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 ls not possible, provide one-lane access rmlnlmumJ for two-lane two-way cross streets 
and one-lane across (minimum) each direction for four-lane two-way cross streets. 

I. Afl sfgnlng, pavement marking, barricades and warning lights necessary for maintenance of traffic shafl 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 sha/f not be less than 10' in width. When one-lane one-way operations are necessary, a minlmum width of 12' 
should be maintained and traffic controlled fn 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. 

4. For reflector/zed rafsed pavment marker applfcatlon see Index Nos. 600 and f7352. 

5. Additional barricades, signing, lighting or other traffic controls for limited work areas shall be provided in 
accordance wlth other appli"cab/e TCZ Indexes as conditions warrant in each phase. 

6. Provisions approved by the Engineer shall be made for the remaval of storm wafer from the roadway( s J during construction. 

7. For general TCZ requfrements and addftlonal Information refer to Index No. 600. 
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Shoulder Lfne 

Type I or Type II Barricades or Verticle Panels or Drums (At 50' Centers), With Steady Burning Lights At Night Only 

L·WS For Speeds ~45 mph: WS2/60 For Speeds 5 40 mph L • WS For Speeds 2! 45 mph: WS2/60 For Speeds s 40 mph 

Some As "y"----1 Temporary Concrete Barrier Woll---.... 

! / Type I or Type II Barricades or Vertical Panels or Drums~ 

s _LL -/ii - s___ 8 8 

BARRIER AND TRANSITION LDCATED ON PAVED OR UNPAVED SIKJJLDERS 
PLAN SHOWN FOR RIGHT LANE - INVERTED PLAN FOR LEFT LANE 

Type I or Type II Borri"cades or Vertical Panels or Drums (At 50' Centers), Wi"th Steady Burning Lights At Nlght Only 

r y (Vories: 6" Min., 4' Std. J 

L=WS For Speeds ~45 mph: WS2/60 For Speeds s 40 mph L=W,S For Speeds 2!45 mph: W1S2/60 For Speeds s40 mph 

Removable Ref/ectorfzed Pavement Morkfng: Removable Reflector/zed Pavement Marking: 
Remove Or Obliterate Lane Li"ne ~ 

I~::~ 

White For Right Edge Line 
Yellow For Left Edge Line Vories 2.' To 4' 

( 4' Std. J 
Some As "y" White For Right Edge Line 

Yellow For Left Edge Line 

Temporary Concrete Barrier Woll 

w 8 8 8 
Edge Llne 

8 Type I or Type II Barricades or Vertical Panels or Drums Exist. Edge Stripe~ c. c. 

=
====---==::::;:=::----:====Jd_ 18" Removob/e Solid Diagonal Stripes At 2.0' Centers: 

Crash Cushion 3'(Mln.J 

Shoulder Line 

Exist. Edge Line r 2-Lones J y r Lane Une, J Or More Lanes J 

= 
~ave Or Obliterate Lone Line d....-.....:i 

White For Right Edge Markings 
Yellow For Left 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 (At 50' Centers J, With Steady Burning Lights At Night Only 

L=WS For Speeds 245 mph: WS 2/60 For Speeds s 40 mph 

Reffectorlzed Pavement Marking: 
Solid Line Only r Transition Zone J 
Removable If On Shoulder Or Trove/ Pavement (Final Surface J 
Removable Or Polnted If On Temporary Pavement 
White For Right Edge Line and Lane Lines 
Yellow For Leff Edge Line Only ~ 

Remove Or Obliterate Existing Lone And/Or Edge Lines ~ ~ 

Removable Ref/ectorlzed Pavement Morklng: 

Shoulder Or Temporary Pavement 
(2Lanes,1-WayJ 
Existing Travel Woy Pavement, Inferior Lanes 
( 3 Or More Lanis, I-Woy J ~ 

I 

L = ws For Speeds 2 45 mph WS 2/60 For Speeds s 40 mph 
Reflectorized Pavement Marking: 
Soffd Line If Edge Of Pavement Stripe 
Skip Line If Lane Line r 3 Or More Lanes And Passing Permitted J 
Removable If On Shoulder Or Travel Pavement ( F inol Surface J 
Removable Or Poi"nted If On Temporary Pavement 
Whfte For Right Edge Line. Or, Lone Line 
Yellow For Left Edge Line <Only J \ 

f Remove Or Obliterate Lane Line 

Removable Reflectorlzed Pavement Marking: 
White For Right Edge Line 
Yellow For Left Edge Line 

White For Right Edge Line 
Yellow Fo,!..._~!_.!..__!:.dge Line ~----~ 8 ~_j_-~ 8 2' ) 8 g__ ___ ~ 

y r Vories: 6 11 Min., 4' Std. J 

w,---

WORK AREA 

I ,...,--see "LANE WIDTHS" 
f Index No. 600 

x (Vories: 
2'-6" Min. J 

Vories 2' ~ r~ Type I or Type II Barricades or Vertical Panels or Drums 
Temporary Concrete Borrfer Woll 

J-_,-~T 

Exist. Lone Line l w 

Shoulder Line 

18" Removable So/Id Dlogonol 
Stripes At 2.0' Centers: 
White For Rlght Edge Markings 
Yellow For Left Edge Morklngs 

( 4' Std. J 

Exist. Edge Stripe 
3'fMln.J 

TWO OR I/ORE LANES ONE WAY 
LANE DROP AND 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 information see the Plans, Specifications, MUTCD and other TCZ Standards. 

2.. Where W=widfh of lateral transition in feet, S=posfed speed limit. 

@ -
-
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Required Only When Construcflon Zone 
Speed Reduced Below Existing Posted •---.. 
Speed Prlor To Construction 

END 

ROAD WORK 

500' 

Dt"verslon Connectlon To Exlsting Pavement To Be 
Constructed Under TCZ Pion Of Index No. 
603. (Some For Opposite Connection J 

Llmlts of Constructlon 

Temporary Diversion 
50' Pavement 
Transition 

See Index No. 400 

I Panel On Structure 
( Typical J ~ t-.---

Temporary Structure I I 

SPEEDING FINES 
DOUBLED 

Required For Pro}ecfs>2. mfles 

R*: See SUPEREl£VATION Index No. 600. 

Temporary Guardrail (See General Note No. 4 J 

PHASE I 
WHEN WORKERS 

PRESENT 

SPEED 
LIMIT 

xx 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

Temporary Diversion 

I. Maintain two-lane two-way traffic over existing facility. 
2. Construct temporary structure, approaches, guardrail and install 

crash cushions if center truss is constructed. 
3. The signing shown in the Phase I diagram is required 

whenever equipment workers or their activities are within 
151 of the existing pavement edge. 

Temporary 
GuardraU 

M M 

250' Temporary Structure 

Requi"red For Pro}ects>2. mUes 

R*: See SUPEREL£VATION Index No. 600. 
liJ:I ~ Om;t When BaUey Or Acraw Br;dge Used 

~S;gn Used When BaUey Or Acrow Brfrlge Has Center Truss. 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Constructfon 

Required For Projects > 2. miles 

Guardrail End Anchorage (Typical J 
(Cost To Be Included ~* 
In Contract Unft 
Price For Guardrail 
(Temporary J ( LF J 

Requi"red For Projects >2. mUes 

END 

ROAD WORK 

struction Or 
Maintenance Operations Occur 
Within I MUe, Sign( s J 
To Be Omitted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. 

White Reflectorlzed 
Pavement Markings xx 

a 

SPEEDING FINES 
DOUBLED 

M-IEN WORKERS 
PRESENT 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construction 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

Required Only When Construction Zone 
Speed Reduced Below Existlng Posted 
Speed Prior To Construction 

Double Yellow Reflectorized 
Pavement Marki"ngs When Other Construction Or 

Maintenance Operations Occur 
Within I MUe, Sign( s J 
To Be Omitted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. 

Required Only When Construction Zone 
Speed Reduced Below Existing Posted 
Speed Prior To Construotlon Also Install Crash Cushion At Each End If Center Truss is Constructed. 

SYMBOLS 
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!. 

Type III Barricade ! With Flashing Light J 

[Ji Work Zone Sign 

=o:> Lane Identification + Direction of Traffic 

+---Sign shall be placed In advance of oil movable 
and non-movable steel deck bridges. 

PHASE II 
I. Re-sign and mark as shown in Phase II plan. 

2. Re-route traffic to diversion and maintain two-way traffic on 
diversion. Install Type HI 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 

2006 FOOT Design Standards 
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PHASE III 
I. Re-route traffic to final alignment and maintain two-way traffic. 

2. Remove all temporary constructton 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. 

J. For lane width requirements see Index No. 600. When one-way one-lane operations are necessary. a mlnimum 
width of 12' shall be maintained and traffic controlled in accordance with Index Nos. 603, 606 or 6a7. 
Minimum width for the diversion shoulders is 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 f Temporary J LF. 

5. Provisions approved by the Engineer shall be made for the removal of storm wafer from the roadway( s J during construction. 

6. Only temporary crash cushions approved by the Department shall be used unless specified devices called for tn the plans. 

7. Where the temporary structure is not required the diversion may be constructed in accordance with Index No. 608, unless 
otherwise stipulated in the plans. 

8. For reflective raised pavement marker application see Index Nos. 600 and 17352. 

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 I Mile, Sign( s) To 

BUFFER LENGTH (FEET J 
Construction 
Zone Speed 

MPH 

Single Or Dual overpassing Bridge( s J 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

SPEED 
LIMIT Be Omitted And Signing To Be 

Coordinated In Accordance With T Index No. 600. 

l Required Only When 
Construction Zone 
Speed Reduced Below 
Existing Posted Speed 
Prior To Construction 

500' 

60-70 
55 

5 50 

100' 

x 
(ft) 

540 
350 
!10 

L2· W2 S 

z 
(ft) 

550 
430 
300 

* 

z 
(See Chart 
Upper Left J 

<== 

I Normal Or Skewed- Normal Single Bridge Shown J 

Required For Projects > 2 miles 

---- Vories 
' ·~-----j 

f Length Of Need J 

See Chart 
Upper Left 

Varies 

r Crash Cushion 
1~ iz..O C. C. 

_s_s !__!_ s _s_s !__J_ 

_, 

DOUBLED 
,,, ......... 11 WHEN WORKERS 

PRESENT 

<== 

<== 

~I 
Temporary Concrete 

I 

Barrier Wall <== 

Temporary Barrier Wall 

-- L2 = W 2 S -----------
~ ~ Reflectorized Pavement Markings <== 

<== 

Yellow Reffecforized Pavement Markings 

White Reflecforized Pavement Markings 

[Ji i 

===:;rzr=_==~=======DE:t=~~?P"~ 
= ~ ~ 

[Ji [Ji 

= 100' I L1·W1 s L,·w, s I 

Work Area 

Temporary Concrete Barrier Wall 

S S s S S Yellow Reflectorized Pavement Markings 

Crash Cushion 

= 
= 

[Ji [Ji 
26401 640' 

[Ji [Ji [Ji [Ji []i~c h c h" 
500' 500' 500' 500' ras us ion Work Area * 500' Desirable 

2001 Minimum Required Only When 
Construction Zone 
Speed Reduced Below 
Existing Posted Speed 
Prior To Construction 

DOUBLED 
WHEN WORKERS 

PRESENT 

/Required For Projects > 2 miles ,.__......, 
ROAD WORK 

NEXT X MILES 

I ----

Vories 24' 32' 

LIMIT 

END xx 

~ When Other Construction Or 
Maintenance Operations Occur 
Within I Mile, Sign! s) To 
Be Omitted And Signing To Be 
Coordinated In Accordance With 
Index No. 600. 

Required Only When Construction Zone Speed Reduced 
Below Existing Posted Speed Prior To Construction 

GENERAL NOTES 

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!. 

Work Zone Sign 

= Lane Identification + Direction of Traffic 

I. All vehicles, equipment, workers and their activities are restricted 
to one side of the highway. 

2. S ·Posted speed limit I mph!. 

3. Within the loterol transitions, the maximum spacing between Type I 
or Type II barricades or vertical panels or drums sholl be bosed on 
the speed limit as follows' 15' up to 25 MPH; 30' for 30-40 MPH; 
50' for 45 MPH or greater. Barricades, vertical panels, and drums 
shall not be intermixed in lateral transitions. 

4. For speed sign appflcations see 1Regufarory Speed in Work Zones1 

Index No. 600. 

@ -
-

5. All existing pavement markings within the realignment 
which conflict with the revised traffic pattern are to be 
removed and new pavement markings used for marking 
edge lines and lane lines. 

6. When side roads, cross roads or interchangeswithin the 
TTC zone, additional TTC devices shall be placed in 
accordance with other applicable TCZ Indexes 

7. For general TCZ requirements and additonal information 
refer to Index No. 600. 
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END 

ROAD WORK 
}. 
2 100' L•WS 500' Desirable ( 200' Min. J z 

rs 
_(] 

¢= 

¢= 

• • • 
• 

-I Te oro Barrier Woll 

----t-

• • 
Temporary Concrete Borrler Wall 

See Sheet I For [) Crash Cushion Work Area 

Borrlcade Placement 
Signing And I 

APPROACH END 
See Sheet I For Sianina And Barricade Placement 

¢= 

¢= 

r S 500' Oeslra~/e 
f<--~~~~~~~~X~~~~~~~~~f<--~~~~~~~~~~~~~~~L_·_WS~~~~~~~~~~~~~~~-+-~~~~~~~~~~~~~~~L_•_W_S~~~~~~~~~~~~~~____,(2(){)'M~.J ~~ 

1 ,,---Edge Of Existing Paved Shldr. & MOT Travel Way 1 (] 
a a a /a a a a a a a ...._____ - . • ! Ill 

~ I I 
,,, 

----- Yellow 
-~White Reflectorlzed PC111ement Markings 

Reflecfonzed Pavement Markings -
-

,---Temporary Concrete Barrier Woll 

• • • • • • • . 
1 Yellow Ref/ectorlzed 

'------crash Cushion 
\ I n. I I I 20o r,.,,,. 

Curve 4 

Ill 
¢= 

¢= 

::::::::::::~~-f=<>;;;;.lr=1:=-::::-::~::-;:-i--;r;--=...,-~~' Pave1ment Markings 

*~__}~ U" 
1 

500' Desirable C 3 
1 

1 _,, "··i.1ent --r--'''---..J• r 200' Min. J urve 1 .: 

=N Ls~ .. ----~~. ~~~=~~=;:~~==~~~~:=~~==~:::~:===~=~~~·~~~~~~~~~~~~~·~~~-E~~~~~~~3~~~~=~~~ 
rA 

• • 
• • I • 

Ill ,,, Ill , ,, Ill ,,, /II Ill ,,, Ill , ,, Ill Ill "Ill . "" I ,,, 

Work Area LA 
TRAIUNG END * Length of barrier wall needed for protection of work area and/or other 

hazards ta be shown in the plans. For complimentary information on 
barrier waifs and work area see Sheet I. See Index No. 600 for 

CIJRllUNEAR ALJQNllENT CRDSStNER 
When Other Construction Or 
Maintenance Operations Occur 
Within I Mile, Sign( s J 
To Be Omitted And Signing To 
Be Coordinated In Accordance 
With Index No. 600. clear zone requirements. 

BIJFFER LENGTH (ff J MINIMUM RADII FOR NORMAL CROSS SLOPES 
Construction 64' Median 88' Median 
Zone Speed 

MPH x z x z 
Construction Minimum Radius (ft) 

Zone Speed R 
UPH Curves I & 4 Curves 2 & 3 

70 6tJ1 588 582 545 70 22,9tB r a· 1s' J 4,584 ,,. 15') 

65 581 562 552 514 65 22.918 IO' 15' J 3,82n ( ,. 30') 

60 562 543 531 492 60 22.918 IO' 15' J 3,274 ,,. 45') 

55 337 369 330 350 55 11,459 IO' 30' J 2,546 ( 2" 15') 

50 2f)/ 2B6 200 276 50 11,459 10' 30') 2.292 I 2' 30' J 

45 115 164 115 163 45 1,oao r 5· 18' J 700 18' II' J 

40 104 149 104 148 40 830 16' 54') 550 110' 25') 

35 91 134 91 132 35 620 19' 14') 4/0 113' 58') 

30 78 118 78 115 30 450 112' 44') 285 I 20' 06' J 

NOTE: Diverslons wlth speeds of 50 mph or greater are considered high speed facilltles1 
curvature and superelevatlon criterla for open hlghway condltlons apply. 

8' ~ __ :_ . r 
....-'----ii:::==--=::::;;t:::J:z::::i:::: - - - - ~ = =:r-- -- ,......--

- - --- - ----;PICAL FOR 64' DR 88' MEDIAN f 64' SHOWN J -._ ~ ....__ ~ / 
SECTION AA ....____ ./ 

Varies 24' 32' 

. ,~n , . .,1 •. I ~,.· ·1--1· _to_·~··~· __ ,...__,· ~~:+--~~'·~· ---+.._..,.. iii 
I - - - =:!::::::::~0-~05::==:!.J&JI I ==----

-...... -----~-TYPICAL FOR 64' OR 88' MEDIAN f 64' SHOWN J 
fWITH OR WITHOUT r:NERPASSING ROADWAY-OVERPASSING SHOWNJ 

SECTION BB 

@ -
-
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CROSSWALK 

I 
~I~ 

Temporary Crosswalk Marking 

SIDEWALK CLOSED -CROSS HERE 

USE OTHER SIOE 
Temporary 
Crosswalk 
Marking 

(Optional) 

SIDEIALK CLOSED 
AIIAO -CROSS HERE 

PEIESTRIAN 
CROSSWALK 

CR 

CORNER SIDEWALK CllJSURE 
WITH TEMPORARY CROSSWALKS 

CR 

~1~ 

I 

I 

I 
~I~ 

CR 

CR 

CR 

SIDEWALK CLOSED 
AHEAD -CROSS HERE 

SIDEWALK 
CLOSED 

SIDEWALK 
CLOSED 

SIDEIALK CLOSED 
AHEAO -CROSS HERE 

MID-BllJCK SIDEWALK 
CllJSURE 

PEDESTRIAN /' 
WALKWAY 

'\ PEDESTRIAN 
WALKWAY 

MID-BllJCK SIDEWALK CllJSURE 
WITH TEMPORARY WALKWAY 

GENERAL NOTES 

SYMBOLS 
Work Area 

Type I Or Type II Barricade Or Vertical Panel 

I. Only the signs controlling pedestrian flows are shown. Other 
work zone signs will be needed to control traffic on the streets. 

2. For spacing of traffic control devices and general TCZ 
requirements refer to Index No. 600. Maximum spacing 
between barricades, vertical panels, drums or tubular markers 
shall not be greater than 25. 

3. Street fighting should be considered. 

Or Drum ! With Steady Burning Light At Night Only J. 4. For nighffime closures use Type A flashing warning fights on 
barricades supporting signs and closing sidewalks. Use Type c 
steady-burn fights on channelizing devices separating the work 
area from vehicular traffic. 

(Tubular Markers May Be Used During Daylight Only. 
Cones May Be Used - See Index No. 600.) 

Work Zone Sign 

@..... Required Locations For Either Temporary 
Or Permanent Curb Ramps. 

<==:> Lane Identification + Direction of Traffic 

5. Pedestrian traffic signal display controlling closed 
crosswalks shall be covered or deactivated. 

6. Post Mounted Signs located near or adjacent to a sidewalk 
shall have a 71 mt"nimum clearance from the bottom of sign to 
the sidewalk. 

7. When construction activities involve sidewalks on both sides 
of the street, efforts should be mode to stage the construction 
so that both sidewalks are not out of service at the same lime. 

8. In the event that sidewalks on both sides of the street are 
closed, pedestrians shall be guided around the construction zone. 

9. Temporary walkways shall be a minimum of 41 wide with a 
maximum 0.02 cross slope and a maximum 0.05 running slope 
between ramps. Temporary walkways fess than 5' in width shall 
provide for a 5 1 x 5 1 passing space at intervals not to exceed 
200'. Temporary ramps shall meet the requirements for curb 
ramps specified in Index No. 304, General Notes I through 7. 
Temporary walkway surfaces and ramps shall be stable, firm, 
slip resistant, and kept free of any obstructions and hazards 
such as holes, debris, mud, construction equipment, stored 
materials, etc. 

10. Temporary ramps and temporary crosswalk markings shall be removed 
with reopening of the sidewalk. unless otherwise noted in the 
plans. All work and materials associated with constructing temporary 
curb ramps and temporary crosswalk markings, removal and disposal 
of temporary curb ramps and temporary crosswalk markings, and 
restoration to original conditon shall be paid for as Maintenance 
of Traffic, Lump Sum. 

CONDITIONS 

WHERE ANY VEHICLE, EQUIPMENT 
WORKERS OR THEIR ACTIVITIES 
ENCROACH ON THE SIDEWALK FOR 
A PERIOD OF MORE THAN 60 MINUTES. 

@ -
-
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D 

==> 
==> rA 

f Aooess Opening 

900' 90• 

Double 6 11 Whlfe Stripes 
Full Length Of Aooess UJnes 

==> 
==> 

"' 

lT,!:;f{~~es 
~7"""'o="'~~~~~~~~~~~~F"~~~~~~~~~~~~=j===o~""=~r=~=.c==~E~x~~~t~~~g~S~hou~Af~e~r~P~av~e~m~e~n~t~~~~~~'T°~~~~~~~~~~~""'~I-~ 

D LA 1. 40' Toper , I 

--------1 SO'R 
300' To er D 

. I 

40' Toper .1 
. I . 

350' Toper o, 
I • 

"' ;;,, .---------- Side Drain Pipe Use Mitered End Sections 
:::J---'f-+--+-{?,... If Within Clear Zone (Index No. Z13 J 

~ 
)jj ~Exist. Fence 

~~=======-:_=====-::..:~:J:==::_-===;z(_'..Jt:::==t::f: !'"_____ =======---=====~====;:::=~I- 1-1 1-1- 1--===========-===========----===~1-~1f:-,1===---==========---===========:_ 
Exist. lA R/W ~ Temporary Gate Posts Fence Gate Type A 

(Double 12.') ( 24' Opening J 

LENGTH OF ACCESS LANES (Ft J 

Grade o, 

2% or less 590 

3 to 4% Upgrode 530 

3 to 4% Downgrade 710 

12.' Existing Shoulder 

Exi"sting Paved Shoulder 

Existing Roadway 

Widening 

D2 

1540 

2310 

925 

2' Extended 
Match Slope Of f--L Shoulder 

:::::::~~~~~~....'..~_:Ex~1:s1:~~g~ShouMer. 
1 

I 

~':•c-' 

SYMBOLS 
Di Work Zone Sign 

PLAN 

GENERAL NOTES 

I. Access openings across limited access right of way and use of this Index are 
prohibited unless specificolly 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 than two ! 2 J access openings will be allowed on each 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 shall not be constructed directly opposite temporary median crossovers 
nor within 2000 ft. of temporary median crossovers. 

Access openings shall be within the project limits and shall not be used for transporting 
materials to or from any other project. The acceleration-deceleration surfaces shall be 
paved. RAP material is acceptable for driveway surfacing. 

Any Motorist Aid Call Boxes affected by the temporary access opeings shall be 
relocated outside the limits of access lanes and remain in use during construction. 
Upon removal of access lanes, call boxes shall be returned to their previous location. 
Temporary relocation and restoration of call boxes shall be at the contractors expense. 

@ -
-

7. Access openings in the limited access fence sol/ have gates which are to be locked 
during non-work hours or periods when the access is not in active use. 

8. The contractor shall fake all precautions necessary to insure against entrance by 
livestock or unauthorized persons or vehicles. 

9. The contractor shall not vary from the plan detail without approval of the Engineer. 

10. Gates shall be removed and access opening locations shall be restored to pre-construction 
condition immediately upon completion of activ1'fies utiltzing the mater1'als being transported 
through the openings whether or not the project is completed. 

II. Failure to comply with any provision of the access opening plan shall be cause for 
terminating use of all openings. Upon notification by the Engineer, the contractor shall 
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 guardrail or barrier wall will be removed for access openings. 

13. Construction and removal of the access and restoring the area to pre-construction 
condition shall be included in the cost of Maintenance Of Traffic, LS. 

2006 FOOT Design Standards Last 
Revision 

00 

Sheet No. 

1 of 1 UM/TED ACCESS, 
TEMPORARY OPENING 

Index No. 

665 



<== <== 
<== <== 

I Limits of Speed Reduction - 3 Miles Maximum 
I 

[Ji :t- :w I Limits of Lane Closure - 2 Miles Maximum 

= = -- -- -- -- -- -- -- --
I 

r :t- [Ji 
500' I 500' 

T""--------..-------:,...-------=-------,..---=_;_~-------::,...--------= ......... ....!• _~·_;__" __ • __ ·_·_· __ • _·_·_·~ .. ~'/.;,~"'"/,w~ ~ [Ji :m [Ji • • • • g .. ~)l'J~k A;~~"J-----------'-----
1000' 1640' 500' 1140' 1000' I Taper Length= L Buffer Space I 

= 
[Ji [Ji 

500' 500' 

ROAD 
WDRK 

I MILE 

~ / 

SPEEDING FINES 
DOUBLED 

WHEN WORKERS 
PRESENT 

RIGHT LANE 
CLOSED 

I /2 MILE 

See 
Note 
No. 7 

See Table II 

Device Spacing-Toper 

See Table I 

See Table II 1 

~ ~ 
END SPEED 

LIMIT 

Device Spacing - T ongent 
ROAD WORK xx 

See Table I 

I I PCMS I I PRS I I RSDU Table I 
Device Spacing 

Table II 
Buffer Space and Taper Length 

Typical PCMS Display See General Note No. I 

With speed reduction: 
Message I: WORKERS PRESENT AHEAD 
Message 2: SPEED REDUCED NEXT 3M/ SLED 

Without speed reduction: 
Message I: WORKERS PRESENT AHEAD 
Message 2: NEXT 3 MILES 

Speed and Law Enforcement Officer 
( Patroling The Active Work Area J 

• 

= 

SYMBOLS 

Work Area 

Sign With IB"x 18" I Min. J 
Orange Flag And Type B Light 

Channelizing Device I See Index No. 600 J 

Type I, Type II Or Type III Barricade Or 
Vertical Panel Or Drum I 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 

I 2 J PRS = Portable Regulatory Sign- Speed Limit When Flashing 

I 2 J RSDU = Radar Speed Display Unit 

I I J SLED= Speed and Law Enforcement Officer I Do Not Bid J 

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 Toper Tangent 

25 25 50 25 50 
30 to 45 25 50 30 50 
50 to 70 25 50 50 100 

GENERAL NOTES 

I. At lane closures where workers are present, reduce the posted speed limit (speed limit that existed 
prior to construction J by 10 MPH using the Portable Regulatory Sign ( PRS ), 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 in use. 

3. Work operations shall be confined to one traffic lane, leaving the adjacent lane( s J open to traffic. 

4. All vehicles, equipment, workers and their activities are restricted to one side of the roadway. 

5. When work is performed in the median lane 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. 

6. When work is be1'ng performed on a multi lane und1'vided roadway the signs and traff1'c control devices 
normally placed in the median (as shown J shall be omitted. 

7. 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. 

8. For general TCZ requirements and additional information refer to Index No. 600. 

Speed 
Buffer 
Space 

I mph! Dist. 
I ft J 

25 155 

30 200 
35 250 

40 305 
45 360 

50 425 
55 495 
60 570 
65 645 

70 730 

Toper Length 
( 12' Lateral Transition J 

L 
I ft J 

125 

180 
245 

320 
540 

600 
660 
720 
780 

840 

Notes 
I Merge J 

ws' L=-
60 

L=WS 

When Buffer Space cannot be attained 
due to geometric constra1'nts, 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 (mph J 

CONDITIONS 

The MAS is intended to be used on multi/one facilities 
with posted speeds of 55 MPH or greater where the 
work operations require a lane closure and workers 
are present. 
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STEP I 

START Obtain the design speed. 

TABLE A 
lllNlllUll RECINERABLE TERRAIN t ft J 

Travel Lones Auxlllory Lones 
Design Speed & & 

(mph! Mufti-Lone Single Lone 
Romps Romps 

<45 18 10 

45 24 14 

50 24 14 

55 30 18 

>55 36 24 

TABLE B 
RESTRICTlll9 <XJNOITIONS 

I. The focUUy is an urban facility. 
2. The facility's design speed is 45 mph or lower. 
3. The focf/fty Is predominantly o Cl.Jrbed focl/lty. 
4. The distance from the face of C1Jrb to the R/W 

llne ls less than the value obtolned In STEP 2. 

STEP 2 

Select the minimum 
recoverable terrain from 
Tobie A based on the lone 
type and design speed. 

STEP 3 
Does the facility 

meet ALL the restricting 
condltions in Table 8? 

Yes 

l 
STEP 4B 

Select the horlzontal 
clearance requirement 
from the restrlcted column 
of Table C based on the 
object, obstruction, or 
condition. 

No~ 

I 

STEP 4A 

As shown in Flgure /, 
determine the clear zone. 

STEP 5 
Select the horizontal 
clearance requirement 
from non-restricted column 
of Table c based on the 
object, obstruction, or 
condltlon. 

END 

Clear Zone 
ll-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---i 

cbE 
~ ~ 
Q; cii' Recoverable T erroin E ~ e-~~~~~~~~~~~~~~~~~~~~~~~.-, Non-Recoverable 

Terrain 
Recoverable Terrain 

;::: to Shoulder 
1 0 ~ e-~~~~~~~~__, 

~~ I 

IO'min. 

Slope lv:4h Or Flatter 

Slope Steeper Thon lv:4h But Not Steeper Thon lv:3h 

Slope lv:4h Or Flatter 

Clear Zone is the relaft"vely flat unobstructed area that is to be provided for safe use by errant vehicles, and must 
be wide enough so that the sum of all the recoverable terroln wlthin ls equal to or greater than the value obtained 
in STEP 2. Recoverable terrain provided beyond non-recoverable terrain must be a minimum of 10 feet. Areas 
beyond non-traversable and hazardous terraln cannot be used as recoverable or non-recoverable terrain. 

Roadside Terrain Includes all surfaces along the roadway other than travel Jones, auxiliary Jones, and ramps. 
For the purpose of establishing clear zones and horizontal clearance requirements, roadside terrain is defined 
as recoverable, non-recoverable, non-traversable, and hazardous as follows: 

Recoverable when lt ls safely traversable and on a slope that Is lv:4h or flatter. 
Non-recoverable when lt is safely traversable and on a slope that is steeper than /v:4h but not steeper than /v:3h. 
Non-traversable when it is not safely traversable or on a slope that is steeper than lv:3h. 
Hazardous when a slope ls steeper than lv:3h and deeper than 6 feet as shown in Figure 2. 

Horlzontal Clearance Requirements ore shown i"n Tobie C and ore the required offsets to an object from a 
specified point on the roadway. 

ROADSIDE TERRAIN 

FIGURE I 

PROCESS FOR DETERMINING HORIZONTAL CLEARANCE REOOIREllENTS AND CLEAR ZONES 
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GENERAL 

ROADWAY 

DRAINAGE 

TRAFFIC 
CONTROL 
DEVICES 

UGH TING 

STRUCTURES 

UT/UT/ES 

RAILROADS 

,,.,. 
No. OBJECTS, OBSTRUCTIONS OR CONDITIONS 

Above ground fixed hazards: All roadside objects, obstructions or 
I conditions other than those listed below that exceed 4 inches in 

height and pose a hazard to errant vehi"cles and vehicle occupants. 

2 
All FOOT approved guordro!ls, crash CIJSh!ons, permanent or 
temporary concrete barriers, and guardrail end terminals. 

TABLE C 

HORIZONTAL CLEARANCE REQU/REllENTS -- Non--
Locate as close to the Right Of Way as practical and Locate outside the clear zone as close to the Right 
not less than 4 feet from face of curb. Of Way as practical. 

Locate as shown In the Deslgn Standards. Locate as shown In the Design Standards. 

3 
Drop-off hazards: Any point along o roadside slope steeper than fv:3h Locate the point that is 6 feet below the hinge Treat as roadside slopes in accordance wi"th Desi"gn 

Standard 400. that is deeper than 6 feet below the hinge point. See Figure 2.. point no less than 2.2 feet from the tr(flfefed way. 

4 Mailboxes not shown In Design Standard 532. 

5 Mailboxes shown in Design Standard 532.. 

6 

7 

8 

9 

10 

II 

Trees expected to become greater than 4 Inches In diameter 
measured 6 inches above the ground. 

Trees not expected to become greater than 4 inches in diameter 
measured 6 lnches above the ground. 

Canals behind guardrail. 

Canals without guardrail. 

Culvert wing waif, endwall, retalnlng walls and flared end sections 
less than 6 feet deep. 

Culvert wing waif, endwall, retalnlng walls and flared end sections 
6 feet and greater in depth. 

12. Mitered end sections. 

13 
Frangible sign supports. 

14 overhead sign supports and other non-frangible signs. 

15 
Signal controller cabinets, signal poles, strain poles and mast arms. 

Conventional llghtlng r frangible and non-frangible J. 
16 

17 Hlghmast lighting. 

18 
Bridge piers and abutments: Above ground vertlcal structures. 

19 Fire hydrants with bases no higher than 4 Inches above the ground. 

Utility installations: All above ground fixed objects. 

2f) 

2.1 Rallroad crossing traffic control devlces. 

Not to be used. 

Locate in accordance with Design Standard 532.. 

outside roadways: Locate no less than 4 feet from 
face of curb in accordance with Design Standard 
546. 
lnsi"de medians: Locate no less than 6 feet from the 
edge of traffic lane and In accordance with Design 
Standard 546. 

Locate in accordance with Design Standard 546. 

Locate no less than 5 feet from the back of the 
guardrail post. 

Locate as close to the Right Of Way as practlca/ and 
not less than 40 feet from the tr(flfefed way. 

Locate no less than 4 feet from face of curb. 

Treat as drop-off hazard: See Item No. 3. 

Not to be used. 

Locate in accordance with Design Standard 532.. 

Locate outside the clear zone as close to the Right 
Of Way as proctlcal and in accordance with Design 
Standard 546. 

Locate in accordance with Design Standard 546. 

Locate no less than 5 feet from the back of the 
guardrail post. 

Design speeds of 50 mph and greaten Locate as 
close to the Right Of Way as practical and not less 
than 60 feet from the tr(flfefed way. 
Design speeds less that 50 mph: Locate as close to 
the Right Of Way as practical and not less than 50 
feet from the tr(flfeled way. 

Locate outside the clear zone. 

Treat as drop-off hazard: See Item No. 3. 

Locate as shown ln Design Standards ZT2. and ZT3. Looote as shown In Deslgn Standards. 

Locate no less than 4 feet from face of curb and 
In accordance wlth Design Standard fl302.. 

Locate no less than 4 feet from face of curb. 

Locate no less than 4 feet from face of curb 
and not in medi"ons. 

Locate no less than 4 feet from face of curb 
and not in medi"ons. 

Not appllcabfe. 

Locate not less than 16 feet from edge of trove/ 
lane. 

Locate not less than 2. feet from face of curb. 

Locate as close to the Right Of Way as practical 
and not less than 4 feet from face of curb and not 
in medians. 

Locate In accordance with Design Standard f1BB2.. 

Locate in accordance with Design Standard f1302.. 

Looote outside the clear zone. 

Looote outside the clear zone and not In medians. 

Looote 2.0 feet from travel lanes or 14 feet from 
auxiliary lanes. Not in medians. May be clear zone 
width when the clear zone Is less than 2.0 feet. 

Looote outside the clear zone. 

Locate outside the clear zone. 

Looote as close to the Right Of Way as practical. 

Locate outside the clear zone as close to the Right 
Of Way as practical and not In medians and not within 
limited access facilities. May be placed 4 feet 
behind the back of shields that have been justified 
for other reasons. 

Looote In accordance with Design Standard f1BB2.. 

See Item 3 Of Table C 
For Horizontal Clearance Requirements 

Curb May Or May Not ~ Hinge Point 
Be Present / 

I 

Slope Steeper Than lv'3h~ 
---

Poi"nt 6' Below Hinge Point 

DROP-OFF HAZARDS 

FIGURE 2 

GENERAL NOTES 
I. When sidewalks are present, an unobstructed sidewalk width of at least 4 feet must be provided. 

2.. When site specific conditions prohibit meeting the horizontal clearance requirements in TABLE C, 
the object, obstruction or condition must be mitigated, possibly by shieldi"ng. Otherwise, the Plans 
Preparation Manual, Volume I, Chapters 2., 4, 21and 2.5, or Chapters 5 and 9 of the Utility 
Accommodation Manual must be researched to determine viable alternatives. The minimum 
requirements in these manuals can only be reduced when a Design Variation or Design Exception 
has been approved ln accordance with Chapter 2.3 of the Plans Preparation Manual, Volume I or 
a Utility Exception has been approved in accordance with Chapter 13 of the Utility Aooommodation 
Manual. 
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r--- Approoch Slob 

i" Expansion Or Chemical Concrete 
Anchor Eyebolf Or Studs And Eyenuts. 
Embedment 2.j" Min. r 3 Reqd. J 

This Post To Be Located Approx. In Line 
r, Of SI With End Bent. Set Post At Edge Of 

Bridge -

3 Strands Barbed Wlr) / 

~c:m~'/ 
oe ope ~ Slope Pavement. 

- - - --'---- - - - - - - - - _,,,__ 
Varies, As Directed By The Engineer 

Proposed Fence 

--/-/-! /-/-/ 

LA R/W Line 
PLAN 

Shoulder Line 

Toe Of Slope Proposed Fence 

ELEVATION 

FENCING TERlllNAl.S AT 8RI06E ENDS 
IROADWAYJ 

~ Approach Slab 

Toe Of Slope Proposed Fence 

6' 

Proposed Fence 

Slope Aav 
emen 

Natural Ground 

_l 
LA -R .. Y .. W=U .. n .. e .. 7--;-....... ,;-_-;,_--;-==..-'~==r=:C--6-"_ 1_1 _ 1 __ _ 

PLAN 

Shoulder Llne 

Natural Ground 

Proposed Fence 

ELEVATION 

FENCING TERlllNAl.S AT 8RI06E ENDS 
I STREAM CROSSING J 

Locate Fence Along Slope Where 
Top Of Fence Approx. Equals 
Tops Of Headwall. 

/ 

/ Termi"nate Fence Where Culvert 
Wing Height Approx. Equals 
Fence Height 

PICTORIAL VIEW 

II 

II 
II 

=>II 
II 

Construct Flush Against Footlng----

Fence Locatlons At Cross Drains 
With Excavated Outfall Ditches 
Or As Shown In Plans. 

PLAN 
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I For Heights Of HearMall Greater Than 4' J 
FENCING TERMINAl.S AT BOX CULVERTS 
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FENCING DETAIL AT CULVERT 
I For Heights Of HearMalls 4' Or LeBB. J 

Note: When height of headwall ls 4' or less 
(drainage pipe 36u or less) the fence 
shall not be fled to the headwall, but shall 
span the lateral ditch. 
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End LA R/W Line & Fence 

NOTE: LA R/W along the crossrood will extend o minimum 300' 
beyond the end of the ooceleration or deceleration toper, 
with the toper most remote from the project establishing 
the end for both sides of the roadway. In the absence of 
a taper the rodlus point of the romp return will be used 
with the above criteria. 

For interchange quadrants having no romp the LA R/W 
wlll extend along the crossroad to a point opposite the 
/imlf of LA R/W estobli"shed by the ramp toper or 
rodius point as noted above. 
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,.;=--=Fence 

~End LA R/W Line & Fence 
See Note Above 

APPUES TO BRIDGE OVER CROSSROAD AND CROSSROAD OVER FREEWAY (BRIDGE OVER CROSSROAD SHOWN) 

FENCING TERMINALS AT RURAL INTERCHANGES 

Retalning Woll 

6 11 Where Footing Permlts 

~ T,[---'~~0'~;~··~.--_..,. L!ence 

71-1--------1-1-1 -
LA R/W Line 

PLAN 

Terminate Fence Where Woll Height 
Approxlmotely Equals Fence Height. 

Ground Llne::~~iiitc:E~=L~:§::EEEEEEC 
II ELEVATION II 

FENCING TERMINALS AT RETNNINS WAil$ 

I '-t=t I 

INSET A 

LA R/W Line 

Romp 

Loool Street 

= = 

6" 

See Inset A 

LA R/W Llne 

Fence 

Cross Street 

' 

1.----------s/dewalk -1==:f-see Note B 

-I 
'" 111 

50' Min. Overlap 

~========~~=====~~~~s· --,----Csee Note A Ramp ___l_ 
Fence Type uB" -1 

I I I I I 

Note A- The indicated distance shall be sufflcient to provide sotlsfoctory 
sight distance for the traffic from the romp. 

Note B- The Indicated distance shall be Identical to the above noted 
dimension, If practical. 

I I 

FENCING TERMINALS AT URBAN INTERCHANGES 

1~ _ -i Rod;us Po;nf 

1 1T~ 1 ' ---1 End Fence & 
LA R/W Line 
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Note: Timber Post Illustrated. 

UNE POST PULL POST UNE POST 
GENERAL NOTES 

I. This fence to be provided generally in rural areas. For supplemental information see Section 550 
of the FDOT Specifications. 

2. Fabric shall be woven wire, either galvanized steel, meeting the requirements of ASTM A/16, No. 9 Farm, 
Design Number 1047-6-9, with Class 3 zinc coating, or aluminum coated steel, meeting the requirements of 
ASTM A5B4, No. 9 Farm, Design Number 1041-6-9, with a minimum coating weight of 0.40 oz./ft 2• 
For additional lnformatlon see payment note below. 

3. Fence shall be Installed with wire slde to private property except on horizontal curves greater than 3• 
the fence shall be installed so as to pull 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 a slngle material or a combination of timber, 
steel, recycled plastic or concrete materials. Line posts of one material may be used with corner, pull 
and end post assemb/fes of a different material. Line posts of only one optional material and pull post 
assembli"es of only one optional material will be permitted between corner and end post assemblies. Within 
individual corner and end post assemblies only one optional material will be permitted. 

5. Timber posts shall meet the material requirements of Specification Section 954. Timber line posts are to be 
minimum 4" diameter. Timber corner, pull, approach and end posts are to be a minimum 5" dlameter. Tlmber 
braces are to be minimum 4" diameter. 

(A J Staples for line posts to be I~" mlnlmum length; for approach, corner and pull posts 1-J" minimum 
length. At approach, corner and pull posts, staple every line wire. At line posts, staple every line wire in 
top half and alternate /fne wlres ln bottom half. Staples shall be driven dlagonally across the /lne wlre 
with the points in separate grains. 

(BJ Connections between timber posts and braces to be provided by dowels as shown In fastener detal/s. 
(CJ Wire to be wrapped and tied, as shown in the splice details, at the following locations: 

<a J All end posts, < b J Corner post, Including the assemblies at vertlcal breaks of 15• or more and 
( c J Pull posts where the wire is not spliced and pulled through the assembly, see General Note IB. 

6. Steel posts and braces shall be standard steel posts, galvanized at the rate of 2 oz/ft 2 , together with necessary 
haniware and wire c/a'!!Ps and meeting the followlng requirements: 

(A J Line posts: B long; 1.3~ lbs1/ft.1 roll formed studding; anchor plate attached ( 23 in 2J. 
r BJ Approach posts: 21" x 2-j" x 411 angles, 8' long; fabricated for attaching brace; with necessary 

hardware, clamps, etc. 
r CJ Pull, end and corner posts: 2-ls" x 2.j" x f" angles, B' long; fabricated for attaching brace; with 

necessary hardwar;.1 clamps, efc. 
(DJ Braces: 2" x 2" x ·;;' angles with necessary hardware and fabricated for attaching to post. 
( E J The pull, corner, approach and end posts are to be set In concrete as per deta!I. (Also see Note No. 15 J 

7. Recycled plastic posts shall meet the mater/al requirements of specification Section 'J12 and be one of the products 
included on the Qualified Products List current at the time of installation. Line posts shall have a minimum section 
of 4" round or 4" square. Plastic posts shall not be used as corner, pull, end or approach posts unless such use 
specifically detailed in ee plpps. Plastic posts can be set by either digging and tamped backfill or by driving into full 
depth preformed holes " to t" smaller than cross section of post. Staples for fabric and barbed wire connection to 
plastic line posts shall the same size, count and location as that for timber posts. 

8. The Contractor, at his option, may use any suitable precast or prestressed concrete posts; however, approval by the 
Engineer, of posts not shown on this Index, wlll be required prior to construction of the fence. ?recast posts shall 
be Class I concrete. Prestressed posts shall be Class III concrete. Lengths of concrete post to be as indicated for 
timber posts. 

9. Aluminum post, braces and accessory framing hardware shall not be used unless the plans specifically detail their 
application or the Englneer speclflcally approves thelr incorporation in fence construction or repair. Alumlnum 
framed gates ore permitted as described in General Note 19. 

Illustrates Angle 

11 .~ One Strand Barbed Wire__/ 
APPROACH POST 

"' 11 11 
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11 
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UNE POST UNE POST APPROACH POST CORNER OR END POST 

10. The woven wire shall be attached to steel and concrete posts by a mlnimum of flve tie wires. The single 
wire ties shall be applied to the top, bottom and three intermittent line wires. The ends of each tie wire 
shall have a minimum of two tight turns around the line wire. Tie wires shall be steel wlre not less than 
0.120" diameter, zinc coating Closs 3, soft temper, in accordance with ASTM A641. 

II. Steel Barbed Wire can be either of the following types: 
Type I: This type shall conform to the requirements of ASTM A/21, wlth two strands of 12-J gage wlre1 four 

point barbs, wire size 14 gage, twisted around both line wires; and, Class 3 coating. 
Type JI: This type same as Type I except the two strand wires are twisted In alternating directions between 

consecutive barbs. 
Aluminum Barbed Wire shall be fab(,.lcated of two strands of 0.110-lnch wire with 0.08-lnch diameter four-point 

barbs spaced at approximately Sp:", and at a maximum spacing of 6". The wire for the strands and 
for the barbs shall be of ASTM 821/M Alloy 5052-H38 or equal. 

12. The woven wire shall be stretched only untll one-half the tension curl has been pulled out of the /lne wires. 

13. Posts to be set by driving or digging. If by digging, the posts shall be set at the center of the hole and the 
soil tamped securely on all sldes. 

14. Longer posts than those indlcafed above may be required by the plans or for deeper installations. 

15. Concrete bases for angular steel posts (pull, corner, end and approach J shall be Class I as speclfled ln Sectlon 
347. Materials for Class I concrete may be proportioned by volume and/or by weight. 

16. Pull 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•, 

11. Corner post assemb/les are to be Installed at all horizontal and vertical breaks In fence of 15• or more. 

18. A maximum length of 1320' of wire may be Installed as a unit. For pulls through a pull post assembly the fabric 
shall be spliced by crlmping sleeves only. Pulls through a corner post assembly will not be permitted. 

19. Unless otherwise called for in the plans gates shall be commercially oval/able metal swing gates assembled and 
installed in accordance with the manufacturer's specifications as approved by the Engineer. Chain link swing 
gates ln 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 shall include the gate, 
single or double, off necessary hardware for installation and any additional length and/or size for posts at the 
opening. Gates shall be paid for under the contract unit price for Fence Gates, EA. 

20. For construction purposes, assemblies are defined as follows: End post assemblies shall consist of: 
one end post. one approach post, two braces. four diagonal tenslon wires and all necessary fittings and hardware. 
Pull post assemblies shall consist of: one pull post, two braces, four diagonal tension wires and necessary fittings 
and hardware. Corner post assemb/les shall consist of: one corner post, two approach posts. four braces. elght 
diagonal tenslon wires and all necessary fittings and hardware. 

21. This index details fencing that is constructed with farm fabric 46/" ( 47" nominal J in height and with specific 
ground clearance and specific barbed wire spacings. 

22. All posts, braces, tension wires, fabric, tie wires, Class I concrete, and all mlsoellaneous fittings and hardware 
to be included in the cost for Fenclng, LF. Fencing shall be incfusi"ve of the lengths of pull, end and corner post 
assemblies, but exclusive of gate widths. 
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Post 

No. 7 Gage Galv. 
Metal Strap, 
l~H Wide 4' 

Brace 

IN Carriage 
Bolt ·~--a.c== ~..-, 

Post 

BRACE ANO POST BRACE TO BRACE ON LJNE BRACE TO BRACE AT CORNER 

FASTENER FOR CONCRETE POST ANO BRACES 

Brace 

Brace Brace 
Post 

FASTENER FOR TIMBER POST ANO BRACE 

Carner\ 

Wire A 

Horizontal Wires 

Wire A 

Horlzontal Wlres 

CORNER POSTS ENO ANO PULL POSTS 

Each horizontal wire to be wrapped around corner, end and 
pull posts and tfed to same wire. See General Notes 5 and f1. 
Timber post illustrated. These methods also apply to steel 
and concrete post 11/ustraflons. 

SPUCES 

Length As Required 

PRESTRESSEO POST 

lH Chamfer Or iH Rad. 
All Edges 

t• S.R. Cable Centered 

~ f-- f• 0 Hole i• Off Center --1 r!l--« ~H 
~Each End ' I I I 

Hf-------y--~ fctiamferorf Rad. 
I 7'-Bu ~ -.....____All Edges 

JN S.R. Cable Centered 
PRESTRESSEO BRACE 

Ii 

~~ 

Length As Requ;red I ;• l'lfilii' ~ii·Bars 14 Reqd. J 

ff !1::9::_ ~ 
#3 Bars 2--'!.j ~ 1£1 ~ff Chamfer or i« Rad. 

PRECAST POST All Edges 

,. p 1• 
~ f-- ,. 0 Hole Centered ----j ~ --I~, i No. 3 HBars r 2 Reqd. J 
~Each End ' I I I I/Ii 
~~ L (~B: ::Il:::: 

4~~---#-3_a_ar~;y~-B_' ____ 2_~_,r- _.j h:.11-:-
PRECAST BRACE 

ALTERNATE CONCRETE POSTS ANO BRACES 
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10' Uax. 10 Uax. IO'Max. IO'Max. 

Varies: 2' Max. Post Cap-------. Ties rai 2' Centers 
Tension Wire ~ 6

11 
Uin .. ~ ---.----

Post Cap Ties @ 2' Centers 

Varies: 2.' Uax. 
6 11 Uln. 
Tension 

o. 9 Gage Chain Link Fabric N 
2 11 Mesh, Twisted And 
Top and Bottom Selv 

Barbe;_rf_;, 
age 

y 

;~ail ( B~<;:e ~~ "" 

" xx 
'° ~ i" xi" Tension Bai_~ 

Each Slde _x> 

wv 
"VV 

2' centers /Xx;;., ,___,fies~ 
' 

m 
~ Im 

Ties Ci 12" Centers 

Chain Link Fabric No. 9 Gage 
2" Uesh, Twisted And Barbed 
To And Bottom Selv e Truss Rod 

Ground Line 14 Ga. x .f" Tension Bands 

Tension Wire '---14 Ga. x .f" Tension Ties rai 2' Centers Tles rai 2' Centers II 
"' 1111 1111 

Bands, 5 Per Bar 
'Concret e Base Crowned I" 

Ground At All Posts 
J 1111 ,";y;foo/ I ~ I I ~ I 

Tenslon Wlre 

1111 " 
llJ] UNE POST 

" Equally Spaced ( :5 15 11 J 
~-

LJ I LI I LJ 

lo 10' Tf_4- L_I 

LJ 

loll-4'0 ' 

LJ 

uNE POST 12'~~ UNE POST UNE POST UNE POST 
PULL POST 

I. This fence to be used generally In urban areas. 

2. For supplemental information refer to Section 550 of FDOT Standard Specifications. 

3. Chaln /Ink fabric, posts, rolls, truss rods, tension wires, fie wires, stretcher bars, gates and all mlscellaneous 
fittings and hardware shall meet the requirements of AASHTO UIBI unless otherwise specified by this index. 
Stipulated AASHTO and ASTU signify current reference. 

4. Fence Component Opt!ons: 
A. Line post options: 

(I J Galvanized steel pipe, Schedule 40- 1-J.11 nominal dia. zinc galvanized at the rate of 1.8 oz/sf: 
ASTM A53 Table I 2, ASTU F/083, and AASHTO Miii. 

r 2 J Aluminum coated steel pipe: ASTU A53, I 2 Tables Schedule 40: 1-J.11 nominal dla., 1.90" OD: 
coated at the rate 0.40 oz/sf: AASHTO Miii. 

( 3 J Aluminum alloy pipe- 2" nomlnal dla.: ASTM B241 or B22/, Alloy 6063, T6. 
( 4 J Steel H-Beam- !fr" x Ii": Zinc Galv. 1.8 oz/sf: AASHTO Miii and DetaU. 
(5) Aluminum alloy H-Beam- ,,,, xii": Detail. 
( 6 J Steel C- !fr" x Ii": Galv.: 1.8 oz/sf zinc: AASHTO Miii; or, 0.9 oz/sf zinc- 5% aluminum

mlschmetal: ASTU F/043 and Detall. 
(7 J Resistance welded steel plpe: 50,000 psi mln. yield strength ASTM A569/A569U, A653/A653U 

or undepleted stock of discontinued A446/A446M base materials: ASTM F669 Group IJL 
(Alternative Design); fence industry 2 11 OD, l-J. 11 NPS, l.900 11 dee. equiv., 0.12.0 11 min. wall 
thick. and min. wt. 2.2B lb/ff: with ASTU F/043 metric equi"va/ent internal coating Types A, 
B, C or D and external coating Types A, B, or C; the chromate conversion coatlng of external 
Type B shall have a thickness of 15 µ g/ Int. 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, ASTM F/043. 

B. Corner, end, and pull post options: 
r I J Galvanized steel pipe, Schedule 40- 2" nominal dla. zinc galvanized at the rate of 1.8 oz/sf: 

ASTM A53 Table I 2, ASTU F/083, and AASHTO Miii. 
( 2 J Aluminum coated steel pipe: ASTM A53 steel.I 2 Tables Schedule 40: 2" nominal dia., 

2.315" OD: coated at the rate 0.40 oz/sf: AASHTO Ulll. 
(3) Aluminum alloy pipe- 2j 11 nominaldia.: ASTM B241or B22/, Alloy 6063, T6. 
f 4 J Resistance welded steel pipe: 50.000 psi min. yield strength ASTU A569/A569M, A653/A653M 

or undep/eted stock of discontinued A446/A446M base materials: ASTU F669 Group JY 
(Alternative Design): fence industry 2j11 OD, 2 11 NPS, 2.315 11 dee. equi"v., 0.130 11 min. wall 
thick. and mln. wt. 3.1!1 lb/ff: with ASTM F/043 metric equlvalent lnternal coatlng Types A, B, 
C or D and external coating Types A, B, or C: the chromate conversion coatlng of external 
Type B shall have a thickness of 15 µg/int. min. and the polymer film topcoat shall have a 
thlckness of 0.0003" mln.: lnternaf and external coatings are not restrlcted to the combinations 
of Table 2. ASTU F/043. 

C. Raif options: 
f I J Galvanized steel pipe, Schedule 40- !/" nomlnal dia. zinc galvanized at the rate of 1.8 oz/sf: 

ASTU A53 Table I 2, ASTM FI083, and AASHTO Ulll. 
( 2 J Aluminum coated steel pipe: ASTM A53 steel.I 2 Tables Schedule 40: l;f" nominal dia., 

1.660" OD: coated at the rate 0.40 oz/sf: AASHTO Miii. 
( 3 J Aluminum alloy pipe- 1.J- 11 nominal dia.: ASTM B241 or B221, Alloy 6063, T6. 
f 4 J Resistance welded steel plpe; 50,000 psi mln. yield strength ASTM A569/A569U, A653/A653U 

or undepleted stock of discontinued A446/A446M base materlals: ASTU F669 Group JY 
f Alternative Design J: fence industry Ii" OD, If" NPS, l.660 11 dee. equiv., 0.111" min. wall thick. 
and min. wt. 1.836 lb/ff: with ASTM FI043 metric equivalent internal 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 thickness of 15 µg/lnt. 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, 

cont. .... ASTM FI043. 

GENERAL NOTES 
D. Chain link fabric options f 2 11 mesh wi"th twlsted and barbed selvage top and bottom for all options 

except as described in Note No. 10 ): 
f I J AASHTO M/81 Type I - Zinc Coated Steel, No. 9 gage f coated wire diameter J, coated at the 

rate of 1.8 oz/sf f UIBI Class D 2.0 oz/sf modified to 1.8 oz/sf J. 
f 2 J AASHTO U/81 Type II - Aluminum Coated Steel. No. 9 gage f coated wire diameter J, coated 

at the rate of 0.40 oz/sf. 

f 3 J AASHTO M/81 Type IY- Polyvinyl Chloride (PVC J Coated Steel, No. 9 gage (coated core wire 
diameter J, core wire-zinc coated steel. PVC coating: M/81 Class A (either extruded or extruded 
and bonded J or Class B (bonded J. See table right. Unless the plans call for M/81 standard 
colors medium green, dark green or black the coating color shall be soft gray matchlng that of 
No. 36622 of Federal Standard 595a. 

E. Tension wire options: 
f I J Steel wlre No. 7 gage zinc galvanized at the rate of 1.2 oz/sf: AASHTO M/81. 

( 2 J Alumlnum alloy wi"re with a diameter of 0.1815 11 or larger conforming to the requlrements 
of ASTU 8211, Alloy 5056 Temper H38, or, A/clad Alloy 5056 Temper Hl92. 

( 3 J Aluminum coated steel wire No. 7 gage coated at the rate of 0.40 oz/sf: AASHTO M/81. 

F. Tie wire and hog ring options: 
f I J Steel wire No. 9 gage zinc galvanized at the rate of 1.2 oz/sf. 
f 2 J Alumlnum alloy wlre with a di"ameter of 0./443"or larger conforming to the requi"rements of 

ASTU 8211, Alloy 5056 Temper H38, or, A/clad Alloy 5056 Temper H/92. 
f 3 J Aluminum coated steel wire No. 7 gage coated at the rate of 0.40 oz/sf. 

5. Unless a specific material ls called for In the plans the Contractor may elect to use elther a single type 
of material or a combination of material types from the component options listed above. Combinations of 
optional materials are restricted as follows: fa 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 will be permitted between corner 
and/or end post assemb/les. f c J Pull post assemb/les shall be optlonal materials Identical to either the line 
post optional materlal or the corner and end post assembly optlonal material: but, pull post assembl/es shall 
be the same optional materla/ between any set of comer and/or end post assemblies. 

6. Concrete for bases shall be Class I concrete as specified in Section 341 of the Standard Specifications 
or a packaged, dry maten"af meeting the requirements of a concrete under ASTU C-381. Materials for Class 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 special details and/or as specifically described in the contract plans and 

speci"flcations. 

r b J In accordance with ASTM F551 Subsections 5.4 through 5.7 and 5.9 and 5./0 as approved by the 
Engineer. 

( c J Posts mounted on concrete structure or solid rock shall be mounted ln accordance with the base 
plate detaU "Fence Mounting On Concrete Endwa/fs And Retaining Wall", Sheet 2: or, by embedment 
in accordance with ASTM F561 Subsection 5.5. 

End, pull and corner post assemblles shall be set In concrete as detailed above for all soil conditions other 
than solid rock. Posts withln assemblies that are located on concrete structures or solid rock sha/f be set 
by base plate or by embedment as prescribed under f b J above for line posts. 

Llne and assembly posts set ln concrete bases shall be set an additional 3" In depth for each I' of fence 
height greater than 6'. 

I LI I Note: Tubular Post Illustrated 
L_I 

12'~--;J 

CDRNER OR END POST 

8. Pull posts shall be used at breaks in vertical grades of 15° or more, or at approximately 350' 
centers except that this maximum lnterval may be reduced by the Englneer on curves where 
the curve is greater than 3a. 

9. Corner posts are to be lnstalled at all horizontal breaks ln fence at 15• or more and as required 
at vertfcal breaks over 15" as determined l1y the Engineer. 

10. When fence has an installed top of fabric height less than 61
, knuckled fop and bottom selvages 

shall be used unless the plans specificolly ldenttfy locations for twlsted selvage fabrlcs. 

II. Unless sliding gates or special gates are called for in the plans, all gates shall be chain link 
swlng gates meeting the materlal requirements descrlbed above as approved by the Englneer. 
Payment shall Include the gates, slngle or double, all necessary hardware for lnstallatlon and any 
additional length and/or size for posts at the opening. Gates shall be paid for under the contract 
unit price for Fence Gates, EA. 

12. For construction purposes corner post assemblies shalf consist of one corner post. two braces. 
two truss rods, and all necessary fittings and hardware as detailed above. 

End post assemblies shall consi"st of one end post, one brace, one truss rod and all necessary 
flttlngs and hardware as deta!led above. 

13. All posts, tension wires, chain link fabric, tie wires, Class I concrete, and all miscellaneous 
fittings and hardware to be i"ncluded in the cost for Fenclng, LF. 

TYPE 1J£ VINYL COATED FABRIC 

AASHTO 11181 Table 4 Redefined As Follows 

Specified Diameter Mlnloom Weight PVC Thickness Range 

Of Metallic Coated Of Zinc Coating Ul81 Class A 
f Extruded Or Extruded M/81 Class B 

Core Wire And Bonded Coating J f Bonded Coating J 

in. mm gage oz/sf g/mt. in. mm in. mm 
0.015 0.38 0.006 0.15 

0.148 3.71 9 0.30 92 to to to to 
0.025 0.64 0.010 0.25 
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/-fR Typ.n 
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/-fR Typ.n 

R/w LlneT 

6" Or As Indicated~ j 

In Plans ~ f..-
Past 

~~" 
Galv. Wt. Per. Ft.= 2.3-ef# ±5% 
Ye/Id p.s.I. r Uln. J 45,000 

STANDARD WALL 

~I 0.105" 

Golv. Wt. Per. Ft.= 1.85# ±5% 
Yefld p.s.I. r Uln. J 45,000 

THINWALL 

OPTIONAL •c• UNE POST 

Area (Sq. In. J 
Weight ( l.h./Ft. J 
Surface Area (SF /Ft. J 
Tenslle Strength (psi Min. J 
Yielding Point r psi Min. J 

Moment Of Inertia 
Sectlon Modulus 
Rad. Of Gyration 

~ 
~ 

I!. l 
0 

STEEL 
724 

2.72 ±5% rGalv. J 
0.776 

80,000 
48/)00 ,,,,.. ,_, e.-e. 

0.428 0.101 
0.456 0.124 
0.779 0.373 

AUi/ii-
724 

0.91 ±5% 
0.776 

30/)00 
25/)00 -,_, e.-e. 

0.428 0.101 
0.456 0.124 
0.779 0.373 

OPTIONAL ,, x If• H-BENI UNE POST 

~ ,_,. 
"' 

"" "' 
-<• 
"' 

':!!' 

Steel ;• ft. ( ASTM A36 J Galvanized or 
Aluminum is ft. Alloy 6061-T6 

Dimensions Same 
As Adjacent Side 

TOP VIEW 
FOOR ANCHOR OPTION 

Wire Fabric 

Prtvote Property 

' 11 I_ 
FENCE POSITION AT lJJCA TIONS 

WITHOOT FRONTAGE ROADS 
!REFER TO DETAIL PLANS FOR FENCE POSITION AT 

LOCATIONS WITH FRONTAGE ROADS J 

JN Dia. Hole For i" Anchors, ~ 
Nuts And Washers r 2 Reqd. J '\ 

---©--

' ,. 
5p 

Cf Fence And Wall 

NOTES 

Fence To Be Mounted On 
Restraint Side Unless 
Otherwise Called For In 
Plans r See Notes J 

Attachments to be used only when called for in the plans. 
Attachments to extend In direction of restraint. Unless otherwise 
called for in plans, direction of restraint will be as follows: 

( o. J outward on limited access right of way line. 
r b. J outward on controlled access right of way llne. 
( c. J outward from utilities and hazardous facilities located 

within highway right of way. 
rd. J outward from lateral ditches, outfalls, retention basins, 

canals, borrow areas and similar support foci/itles. 
( e. J Inward on pedestrlon ways. 

The cap-arm shall be designed to provide a drtve fit over the top 
of posts and to exclude moisture In posts with tubular sections. 

BARB WIRE ATTACHMENT 

BASE PLATE AND ANCHOR NOTES• 
I. Bose plate identical for line, pull, end and corner posts and shall be 

considered on integral port of the respecttve posts for basis of payment. 

2. Post to be plumbed by grout shim under base plate. 

3. Anchors r Golvonlzed Steel J: 
12" Cost In Place, !OJ" Embedment: 

4• 

8" 

I ~ Steel ls ft. r ASTU A36 J Galvanized or 
Aluminum l" ft. Alloy 606/-T6 

Headed Bolts, U-Bolts or Cluster Plates. 
8 11 Adhestve Anchors, 6 11 Min. Embedment. * 

*Adhestve anchors shall be headless anchor bolts set In drllled 
holes with an Adhesive Material System in accordance with 
Specification Sections 416 and 931; drUled holes shall be §11 

larger In diameter than the anchor bolt. 
TOP VIEW Expansion Bolts Not Permitted. 

TWO ANCHOR OPTION 

FENCE IDJNTINB ON O'JNCRETE ENDWALL AND RETNNINB WAttS 

@ -
-
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Fence r Not Included J 
----~z--------------------1 4 11 {/) Support Post 

4" {/) Support Post Back Frame f No Fabric J 5°.Lh,, 40 Steel Pipe ____ ~Ga=t•~F~ro~m~•~-------------__, 
Sch

1 
40 Steel Plpe f--------------------f----- 3z Nam. Dia. 

4 11 OD Support Post 

Roller Spacer Bar 

3-! Nam. Dia. Varles 4 11 OD 
4" OD 2" Nom. Dia. Plpe

1

1 See Detail B 9.11 #/Ff. 
9.11 #/Ft. 2.315 11 OD 12' Long 
12' Long 3.65 #/Ft. 

f Top & Bottom 1 Truss Rods Welded 
At Upper Corners 

J_ Members J 

Heavy Duty Rollers 

Gate 

Barb Wire Arm 
As Required 

Arm Clamp 

2 11 {!) Pi"pe 
Sch. 40 
1!"Nom. Size 

1.9 11 OD 
2..72. #/Ft. 
f At Each End & "' 
:f Points In Overall Ul~-,L-~ 
FrameJ ~ 

Dia. 

i" D!o. Predr/lled 
Mounting Hole One End 

i/Bar 

Slot Far Rods 

Truss Rods 

Cut Bar To Length 
And Drill Bottom 
Hole In Field. Regolvanize 
Cut And Drilled Surfaces. 

Concrete Shall Be Crowned 
111 Above Natural Ground 
At All Posts. 

FRONT ELEVATION 

11 
lJ 

' / '' // YY 
/A' 
/ ' 

SUPPORT POST 
DETAIL 

ROUER SPACER 
BAR 

DETAIL A 

Barb Wire As Required 

Welded Plate With 
Hole For Truss Rod. 
Truss Rod Threaded 
For itt Nut. 

3 11 
{/) Latch Post 

SchA 40 Steel Pipe 
2! Nam. Size 
2.Ell5" OD 
5.79 #/Ft. 
12' Long 
f To Be Furnished 
And Installed W !th 
Gote J 

Latch & Catch As Required 

GENERAL NOTES 
I. When approved by the Engineer the Contractor may substitute any cantilever sllde 

gate from the fencing systems on the Qualified Products List. 

Extruded, rolled or formed components that provide equal strength and stabf/lty 
may be used in lieu of the pipe components shown; and, internal rollers may be 
used in lieu of the external roller units shown. 

Gate Opening Between Posts 

2" OD Pipe 
Vertical Member 

Truss Rods 

GA TE OPENING GATE FRAME BACK FRAME 

12' 12'-3" 6' 

16' 16'-3" B' 

20' 20'-3" 10' 

24' 24'-3" 12' 

1%1%[1] 
TYPICAL FRAME - 12', 16' & 20' Opening 

IJflXllll 
TYPICAL FRAME - 24' Opening 

DETAIL B 

Gate components shall meet or exceed the protective coatings specified on Index No. 802. 

2. Steel gate frame shall be fabricated prior to galvanizing, except that truss rods may be 
fabricated following frame galvanizing provi"ded surfaces damaged during welding are 
galvanized In accordance wlfh Section 24 of AASHTO U36; or, fabricated from pipe 
components with protective coating meeting the requirements of Index No. 802 that are 
tolerant of welding (low burn back), and a protective coating applied to the weld and 
damaged pipe surfaces that ls equivalent to the protective coating of the fabricated pfpe 
stock. 

3. All fabri"c shall be knuckled fop and bottom selvages. 

4. Concrete for bases shall be either Class I concrete as specified in Section 341 of the Standard 
Specifications or a packaged, dry material meeting the requirements of a concrete under 
ASTU C-381. Maten"a/s for Class I concrete may be proportioned by volume and/or by weight. 

5. Cost of all gate components shall be included in the contract unit price for Sliding Fence 
Gate (Cantilever), EA. 

2006 FOOT Design Standards Last 
Revision Sheet No. 

@ -
-

CANTILEVERED SLIDE GA TE 
TYPE B FENCE 

07/01/05 1 of 1 
Index No. 

803 



_P_o_s_t _S~po_c_lng~_(S_e_e_N_~_t_e_l!_..~-----------E~qu_o_l_S~po_c_es_@_IO_'_-_O_"_M_o_x._(_P_os_t_s_may~-b~e,/hlfted min/molly to meet required cleoronces! 

[ End Post__s-l~ _________ E_nd __ P_os_t_A_s_s_em_b~'Y~---------<r--------- ~ Line Post 

Post Cop (TypJ 

Past (TypJ -, 

Tension Bands (5 
requlred per Tension 
Bar - Space Equally 
fJ / 1-3 11 Maximum 
Centers! (Typ.! --=:: 

Tension Wire 

Hog Rings tJ 2'-0 11 Centers Tension Wire 

' Traffic Roi/Ing Barrier (Type I 

varies, 32" F-Shape shown)~ 

--------------
0 •• • - • 

.-~\):~.~.P~-.. -·~\):~.~.P~- .. -·~\) .~'po ... • 

Approach Slab (F/exlble Pavement Approach Slab 
Shown, Rigid Pavement Approach Slab Similar! 

ELEVATION OF OUTSIDE FACE OF BARRIER /
1-0 11 Minimum from free end 

of concrete (TypJ <Traffic Ralllng Barrier Shown, Concrete Parapet Slmflar <See Note 3)) 

NOTES: 
I. A Pull Post Assembly Is required at maximum Intervals of 500 1-0 11

• See Sheet Nos. 3 of 4 or 4 of 4. 
2. Brace rails are only required for vertical fence lnstallaflons on Traffic Roi/Ing Barriers. 
3. Provide horizontal rolls for vertical fence lnstallatlons on Concrete Parapets In lleu of tension wire. 

Locate horizontal rolls as shown In the Typical Section for Concrete Parapets at right. 

FENCING NOTES 

FENCE INSTALLATION: 
Install posts plumb (within a tolerance of ± IV,,"!. Use shim plates as requ/ red to achl""e plumb. The requ/ red quantity and 
thickness of shim plates w/11 be determined In the field. Install chain /Ink fence In acccrdance with ASTM F 567 as appllcable. 

TRAFFIC RAILING BARRIER DETAILS: 
See Superstructure Sheets for Traffic Ralllng Barrier deta!ls. 

CONCRETE PARAPET DETAILS: 
See Index No. 820 - Pedestrian/Bicycle Roi/Ing for Concrete Parapet details. Provide fencing In lleu of aluminum bullet 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 Brldge9 unless otherwise 
shown In the plans. 

PAYMENT: 
CROSS REFERENCE: 

Tie tension wire to fXJSf with 
No. 9 gage zinc coated tie wire 
!tr/pie wrap required at beth 
ends of tie wire! (TypJ 

Top of Chain Link Fabric 

Top of T raffle 
Roi/Ing Barrier 

Pipe Clamp 
Connection (Typ.! 

Minimum from Cf. Expansion 

T raffle Ra I/Ing 
Barrier (Type 

~ varies, 32" 
1... F -Shape shownJ 
~ 

Joint I shown! and [ Open Joint 
In Barrier or Parapet fTypJ 

TYPICAL SECTION 
ON TRAFFIC 

RAILING BARRIER 

Post Cap (shown! 
or Loop Cop 

Payment w/11 be made under Fencing, Type R (Pedestrian Overpass!. Payment Includes posts, horizontal and expansion rails, brace 
rolls and bands, roll ends9 combination roll ends9 bouletard clamps, chain llnk fabric, tension wire, ties, hog rings, tension bars 
and bands9 post and loop caps9 pipe clamps, base plates, anchor rods 9 bolts, nuts9 washers 9 shim plates, spacers9 neoprene pads, 
mlscellaneous fence fittings and hardware and all Incidental materials and labor required to complete lnstallatlon of the fence. 

For Table of Fence Components, Table of Post Attachment Components, View A-A and Detall "A" see Sheet No. 2 of 4. 
For Pull Post Assembly Oetall for Traffic Roi/Ing Barriers see Sheet No. 3 of 4. 
For Pull Post Assembly Detall for Concrete Parapets and Detall "B" see Sheet No. 4 of 4. 
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COMPONENT 

Posts 

Chain Link Fabric 
(2 11 mesh with twisted 
top and knuckled 
bottom se/Vage! 

Tie Wires 

Brace Bands 

Tension Bars 

Tension Bands 

Mfscellaneous Fence 
Components 

Horizontal Ra1/s 

Expansion Ralls 

Bolts 

Nuts 

Washers 

Tension Wire 

Hog Rings 

Brace Ralls 

LEGEND: NPS = Nominal Pipe Size 

Pipe Clamp Connection 
(see Deta!I on Sheet No. 
3 of 4! ITyp.! 

,I I 

;., ~ I I 

t:: I I 
- '------ I -

~ 

1-
-~ 

J I 

,I I Post -+--------11 

I I 
II II 

1-
~ 

I 

I I 

1: :1 

TABLE OF CHAIN LINK FENCE COMPONENTS 
ASTI/ 

DESIGNATION 

F 1083 

A 392 

A 491 

F 668 

F 626 

F 626 

F 626 

F 626 

F 626 

F 1083 

F 1083 

A 307 

A 563 

F 436 

A824&A817 

COMPONENT INFORMATION 

Galvan/zed Steel Pipe - 3" NPSp Schedule 40 (3.500" Outside Diameter, 0.216" Wall Thickness) 

Zinc Coated Steel - No. 9 gage !coated wire diameter!, Class 2 Coating 

Aluminum Coated Steel - No. 9 gage !coated wire diameter! 

Polyv/nyl Ch/or/de !PVC! Coated Steel - No. 9 gage Zinc Coated Wire lmetall/c-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 ~" !min. width! Steel Bands IBweled or Heavy! 

3A6 'J (min. thickness) x % 11 (min. wldthJ x 5 1-10 11 (min. height) Steel Bars 

No.14 Gage !min. thickness! x ~" !min. width! Steel Bands 

Zinc Coated Steel - Onc/udes fXJSf or loop caps9 horizontal and brace roll ends, comblnatlon roll 
ends, boulevard clamps and all other mlscellaneous fittings and hardware) 

Galvan/zed Steel Pipe - 2'h 11 NPS, Schedule 40 (2.875" Outside Diameter, 0.203 11 Wall Thickness) 

Galvan/zed Steel Pipe - 2 11 NPS, Schedule 40 (2J15 1
' Outside Diameter, OJ54 11 Wall Thickness) 

lj., 11 qJ x 4'/., 11 Hex Head Bolts for Expansion Rall Connect!ons 

Hex Nuts for Expansion Rall Connections 

Flat Washers for Expansion Rall Connections 

Type II !Zinc Coated Steel Wire! - No. 7 gage, Class 4 Coating 

Type I !Aluminum Coated Steel Wire! - No. 7 gage 

F 626 Zinc Coated Steel Wire - No.12 gage 

F 1083 Galvan/zed Steel Pipe - !'/,," NPS, Schedule 40 11.660" Outside Diameter, OJ40" Wall Thickness! 

\Traffic Railing Barrier 

\ 
~1- -- ---

---~I-
< 

--

%" l/J Anchors 
!Adhesive-Bonded 
Anchors shown, CIP 

Traffic Roi/Ing Barrier 

" 

Anchor Rods slm;~~~ = :l.-=-=---+1-l}---@f:--~ll:::;---1~ %" l/J Bolt 

I 

1 

Pipe Clamp 
~--~ 

COMPONENT 

Pipe Clamps 

Base Plates 

Shim Plates 

Spacers 

TABLE OF POST ATTACHMENT COMPONENTS 
ASTI/ 

DESIGNATION 

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 

COMPONENT INFORMATION 

'/,," Steel Ii'_ 

%"Steel Ii'_ 

Plate thicknesses as required; Holes In shim plates 
wlllbe ~" l/J 

!'/,," Ii'_ for all materials 

"' - Adh Iv A ho R d c 1554 Grade 36 Fully threaded Headless Anchor Rods - % " l/J x 6" ee; esencros ,-
5 - (no spacerJor %" qJ x 7'/.," (with spacer) 
G@ f---------+----------+--------------------; 
~ ~ 
"' 0 a_ tJ C/P Anchor Rods F 1554 Grade 36 Hex Head Anchor Rods - % "qJ x 6 11 (no spacerJ 

or % "l/J x 71/,," !with spacer! 

~ § Adhesive Anchor Rods F 1554 Grade 36 Fully threaded Headless Anchor Rods - )I,," l/J x 14!/z" 

ct~ r----------<r----------+----------------------< 
~ " "' " &! 8 CIP Anchor Rods F 1554 Grade 36 Hex Head Anchor Rods - )I,," l/J x 14!/z" 

Bolts 

Nuts 

Washers 

Neoprene Pads 

A 307 

A 563 

F 436 

% " l/J x 4%" Hex Head Bolts for Pipe Clamp Connections 
to Posts 

Hex Nuts for Pipe Clamp and Base Plate Connections 

Flat Washers for Pipe Clamp and Base Plate Connections 

In accordance with Specification Section 932 

POST ATTACHMENT NOTES 

ANCHOR RODS, NUTS AND WASHERS: 
After the nuts have been tightened, distort the Anchor Rod threads to prwent 
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 FramfMlork (Posts, Internal Sleeves, Shim Plates, Base Plates, Pipe 
Clamps and Spacers! In accordance with Specification Section 962. Hot-dip 
galvanize Fence FramfMlork after fabrication. 

AOHESIVE-BONDEO ANCHORS AND OOWELS: 
Adhesive Bonding Mater/al Systems for Anchors and Dowels w/11 comply with 
Specification Section 937 and be Installed In accordance with Specification 
Section 416. 

WELDING: 
All we/ding w/11 be In accordance with the American Welding Society Structural 
Welding Code !Steel! ANSl/AWS DI.I !current edition!. Weld metal w/11 be E60XX 
or ElOXX. Nondestructive testing of welds Is not required. 9'h 11 x 3 11 x !18" Thick 

Neoprene Pad 
llj.," It. Spacer must be manufactured 
from an lncompresslble material 
(I.e., steel or aluminum) CROSS REFERENCE: 

For location of VlfMI A-A and Detall 11A 11 see Sheet No. I of 4. 

VIEW A-A DETAIL "A" 
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Post Cap 
!Typ.! 

Pull Post Assembly (required at maximum Intervals of 500'-0"J 

Hog Rings ti 
2'-0" Centers 

Tension Wire 

If. Pu// Post~ 

Tension I 

Wire 

Hog Rings tl 2 1-0'J Centers 

If. Line Post~ 
~ 

Ii: Pull Post __ :..f-1---==1 
3'-0 1

' + Expansion Joint Opening 

!See Note 2! 

Bulge Chain Link Fabric 
to allow for joint movement 

NOTES: 
I. For treatment at bridge ends, see Sheet No. I of 4. 
2. The 3'-0J' dlmenslon shown Is for expanslon joint 

openlngs 9 11 or less. If the expansion joint opening 
exceeds 9", Increase this dimension by the difference 
between the expansion joint opening and 9". 

~Traffic Ra/f/ng Barrier (Type 
varies, 32 11 F-Shape shown)~ 

Tie tension wire to post with No. 9 

• -. 0 •• 

Bridge Deck (shown! 
or Raised Sidewalk 

<: 
~ 
Cl 

'li 
~ 
;,. 

Pipe Clamp 

Post 

(""j 

I I 

/~"1 

gage zinc coated tie wire ftrlple wrap 
requ/ red at both ends of tie wl re)(TypJ 

-. ,P._,' "• ,P._• - -. ,l'_o - -. ,{;>_." "• ,P._, - -. ,l'_o -
0 

- • 

0 
iv. - ~ ',o' , : ~ iv .. 'l ',o , : ~iv. - 'l ' ,° , ~~iv. - ~ ' ,o' , : ~iv. - ~ ',o' , : ~ iv. - 'l ',o , ~~iv. - 'l ' ,° , o ~iv. - ~ ' ,o' , o ~ iv.· ~ ',o' , •~iv. - ~ ' ,o' , • 

0 
iv. - ~ ' ,',' , , ~iv. - ~ • ,o' , o 

0 • v 

PULL POST ASSEMBLY DETAIL FOR TRAFFIC RAILING BARRIERS 

Traffic Raf/Ing Barrier 

(""j 2 - % "IP CIP Anchor Rods or 
I I Adhesive-Bonded Anchors (shown! 

set In drllled holes with Heavy 
Hex Nuts and Washers 

9'h" x 3 11 x Ve" Thick 
Neoprene Pad 

3 
l ,._ Post -and Ii: 7'6" IP Holes 

for % " IP Bolt with Hex 

1,v," 

Nut and Washer 

3Y., II 3Y., II 

'/,,"Ii'. Pipe 
Clamp 

Bridge Deck (shown! 
or Raised Sidewalk 

/'-6" 

Expansion Joint Opening 

/
1-6 11 

EXPANSION ASSEMBLY DETAIL 

!Required only at expansion joint locotlons 
where total movement exceeds 6 11

) 

Outside Edges of Post 

-% "IP Holes for 
% "IP Anchors 
!Typ.! 

iv,'' II'/,," 4" !'/,,,,I ,v," 

1w·I 6~" I 1V," 
' ' 

9'h" 

PIPE CLAMP CONNECTION DETAIL 
<Connection without spacer shown, 
Connection with spacer slmllarJ 

PIPE CLAMP DETAIL 

!'/,," Ii'. Spacer 

I IV," 

9'h" 

SPACER DETAIL 
(Must be manufactured from 
an Incompressible material 

O.e., steel or alumlnumJJ 

@ 
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Ii. Line I 

Post --z_; Post Cap (shown! 
or Loop Cap !TypJ 

Pull Post Assembly lroqulrod at maximum Intervals of 500'-0"! 

Ii. Pull Post~ Ii. Pull Post __ :.J-1---~ !See Note 2! 

3'-0" + Expansion Joint Opening 

Ii. Line Post~ 

Base Plate 

Concrete Parapet --i-_ 1 

2 - Ve" U! GIP Anchor 
Rods or Adhesive-Bonded 
Anchors (shown) set In 
drlllod holes with Heavy 
Hex Nuts and Washers 

Ties D 2'-0" Centers 

Horizontal Rall 

~Concrete Parapet~ 

t>.-v'"' ·o\)
0

V 

Horizontal Rall 

Ties D 2 1-0u Centers 

Rall Ends with Brace Bands !shown! 
or Combination Rall Ends with Brace 
Bands or Bou/svards Clamps !TypJ 

Br ldge Deck I shown! 
or Ra/sod S/d,,..alk 

PULL POST ASSEMBLY DETAIL FOR CONCRETE PARAPETS 

Ii. Post 

I 

~-

DETAIL "B" 

Post 

6 11 x B" x VB" Thick 
Neoprene Pad 

"' 

lu rP Holes for Vs" r/J 
Anchors !TypJ 

;., 

;., 

%- " tr Base Plate ---+~ 

IY.," 

er-

5)1," !Y.," 

8" 

BASE PLATE DETAIL 

@ -
-

Post 

Expansion 
Ralls--+-~ 

" v_, ,o 

/'-6" 

Bulge Chain Link 
Fabric to allow 
for joint movement 

NOTES: 

Expansion Joint Opening 

l'-6" 

I. For treatment at bridge endsp see Sheet No. I of 4. 
2. The 3'-0 11 dimension shown Is for expansion joint 

openings 9'J or less. If the expansion joint opening 
exceeds 9 11

, Increase this dimension /Jj the difference 
between the expansion joint opening and 9 11

• 

3. This Dimension Is the expansion joint opening plus Y., ". 
Expansion rolls are required at expansion joint locations 
where the total movement exceeds 111

, but Is less than or 
equal to 6 11

• Expansion rolls are part of expansion 
assemblles when the total movement exceeds 6 11

• Install 
expansion ralfs midway between the fence posts spannlng 
the expansion joint. 

4. Install nuts for expansion rails finger-tight. Nuts 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. 

EXPANSION ASSEMBLY DETAIL 
!Required only at expansion joint locations 

where total movement exceeds 6uJ 

CROSS REFERENCE: 
For location of Detalf "Bu see Sheet No. I of 4. 

, Varies 
r 

Varies (See Note 3J-

9" 9" 

5" I 4 11 

- - - r- -=---=--=---::::: -::__-,::_ ~ 

I 

- - _le~~~=~~ -

Horizontal Rall 

EXPANSION RAIL DETAIL 
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_P_os_t_S_pa_c_lng_l_S_ee_N_~_te_0-1-___________ E_q_u_al_S_pa_ces __ ~_l_O_'-_O_"_M_a_x_._IP_o_s_ts_ma_~~be\,s_hl_f_ted __ m_ln_lma_l~o/_f_o_m_e_e_t_r_eq~u_l_r_ed_c_lea_ra_nc_es_! _______________ ~~ 

Ii. End Post End Post Assembly ~ Ii_ Line Post-----------..1 Rall Ends with Brace Bands !shown! 
I _ or Combination Rall Ends with Brace 

Post Cap !shown! , Expansion Ralls when r~utred IT"pJ B nd B I d Cl IT ! 
HI I/RI/ ,, ,, a sor oufNars amps yp. 

or Loop Cap (TypJ Tension Bar or zon ° 0 5 (See Detall on Sheet No. 2 of 3J 

Post ITyp.!-, 

Tension Bands (5 
required per Tension 
Bar - Space Equalo/ 
D l'-3" Maximum 
Centers! (TypJ --< 

5°45'00" - r 3" ±along Inside post) 

Post Cap !shown! 
or Loop Cap 

Outside Edge of Post ~ 
R = 2 1-6 11 

Horlzontal 
Rall ITypJ 

45°00 100 11 
.... 

r /' -11'/z " ± along 
Inside post! 

Top of 
Concrete 
Parapet 

I/- Ii. Post & Concrete 

,1Parapet 

4" 

Concrete Parapet~ 

See 
Deta!l 1

1A 11 

Concrete 
Parapet 

0 
.'::: :~~" .' -:: :~:· 0

• : :~. )-:: :~~·\~"-~ 1~~---·--·~....,:10-· -·~~-,..·-·-·-·_>_B~·r-:d-g-'e_D_ec-+k (shown) 1-"_,_,,_._. -~--·-!'"~---'-· _, _._.~_"_;_~_· ___ _ 11 ''° -: -. »_-: -

. . . · . . ·. . · . 

Approach Slab (F/exlble Pavement Approach Slab or Raised Sld1Ma/k---~ 

l'-0" 1 Minimum from free end 

of concrete (TypJ 

NOTES: 

Shown, Rigid Pavement Approach Slab Sim/far! 

ELEVATION OF OUTSIDE FACE OF BARRIER 

I. A Pull Post Assembly Is required at maximum Intervals of 500'-0". See Sheet No. 2 of 3. 

FENCING NOTES 

FENCE APPL/CAT/ON: 
This bridge fence can only be used on sldfMlalk lnstallatlons separated from traffic fJy a traffic ra!llng barrier. 

FENCE INSTALLATION: 
Install posts plumb !within a tolerance of± l'/z "!. Use shim plates as required to achlwe plumb. The required quantity 
and thickness of shim plates w/11 be determined In the field. Install chain fink fence In accordance with ASTM F 561 as 
app/lcoble. 

CONCRETE PARAPET DETAILS: 
See Index No. 820 - Pedestrlan/Blejcle Rall Ing for Concrete Parapet deta!ls. Provide fencing In lleu of aluminum bullet 
ro!llng 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 slob at End Bridge, unless otherwise 
shown In the plans. 

PAYMENT.• 
Payment w!ll be made under Fencing, Type R (Pedestrian Overpass). Payment Includes posts, horizontal and expansion rolls, 
brace bands, roll ends, combination roll ends, boulevard clamps, chain l!nk fabric, ties, tension bars and bands, post and loop 
caps, base plates, anchor rods, bolts, nuts, washers, shim plates, neoprene pads, mlscelloneous fence fittings and hardware 
and all Incidental rnaterlols and labor required to complete lnstollotlon of the fence. 

@ -
-

Minimum from ff.. Expansion 

Joint I shown! and Ii. Open Joint 
In Barrier or Parapet (TypJ 

CROSS REFERENCE: 

TYPICAL SECTION 

For Table of Fence Components and Pull Post Assembly Dela/I see Sheet No. 2 of 3. 
For Table of Post Attachment Components and Detall "A" see Sheet No. 3 of 3. 
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Pull Post Assembly (required at maximum Intervals of 500'-0"J 

Post Cap 
ITyp.J 

Rall Ends with Brace Bands I shown! 
or Combination Rall Ends with Brace 
Bands or Boulevards Clamps ITyp.J 

~Concrete Parapet~ 

Tension Bar (one 
each side of pull 
post! 

Horizontal Ralls 

If_ Line Post~ I 

c_i 

0 0 

.•. -~_',o',·.~?-~ 

If_ Pull Post --+------...' 
Expansion Ralls 

3'-0" + Expansion Joint Opening 

!See Note 4! 

Bulge Chain Link Fabric 
to allow for joint movement 

NOTES: 
I. This Dimension Is the expansion joint opening plus Y4 ". 

Expansion rolls are required at expansion joint locatlons 
where the total movement exceeds l"p but Is less than or 
equal to 6 11

• Expansion rolls are part of expansion 
assemblles when the total movement exceeds 6 11

• Install 
expansion rolls midway between the fence posts spanning 
the expansion joint. 

2. Install nuts for expansion rails finger-tight. Nuts w/11 
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 pr€11/ent loosening. 

3. For treatment at bridge endsp see Sheet No. I of 3. 
4. The 3 1-0" dimension shown Is for expansion joint 

openings 9 11 or less. If the expansion joint opening 
exceeds 9", Increase this dimension tJy the difference 
between the expansion joint opening and 9". 

PULL POST ASSEMBLY DETAIL 
Bridge Deck !shown! 
or Raised Sidewalk 

Expansion Joint Opening 

/'-6'J 

TABLE OF CHAIN LINK FENCE COMPONENTS 

COllPONENT ASTll COllPONENT INFORllAT/ON DESIGNATION 

Posts F 1083 Galvan/zed Steel Pipe - 3~ 11 NPS9 Schedule 40 (4.000" Outside Diameter 9 0.226" Wall Thickness) 

Horizontal Ralls F 1083 Galvan/zed Steel Pipe - 3 11 NPSp Schedule 40 (3.500 11 Outside Diameter, 0.216" Wall Thickness) 

Expansion Ralls F 1083 Galvan/zed Steel Pipe - 2'h" NPS, Schedule 40 12.lf15" Outside Diameter, 0.203" Wall Thickness! 

Bolts A 3U1 Y4 11 f/J x 4114" Hex Head Bolts for Expansion Rall Connections 

Nuts A 563 Hex Nuts for Expansion Rafi Connections 

Washers F 436 Flat Washers for Expansion Rall Connections 

Chain Link Fabric A 392 Zinc Coated Steel - No. 9 gage I coated wire diameter!, Class 2 Coating 

12" mesh with twisted 
A 491 Aluminum Coated Steel - No. 9 gage (coated wire diameter) 

top and knuckled 
bottom selvage! F 668 

Polyvlrr;I Chloride IPVCJ Coated Steel - No. 9 gage Zinc Coated Wire lmetall/c-coated core wire 
diameter)- Specify the color of the polymer coating In the General Notes 

Tie Wires F 626 Zinc Coated Slee/Wire - No.9 gage 

Brace Bands F 626 No.12 Gage !min. thickness! x 14" !min. width! Steel Bands !Beveled or Heavy! 

Tension Bars F 626 
3A6" (min. thickness) x % "(min. width) x Variable Height Steel Bars -
Height = Post Length along Inside Post - 2" max. 

Tension Bands F 626 No. 14 Gage !min. thickness! x 14" !width! Steel Bands 

Mlscellaneous Fence Zinc Coated Steel - (Includes post or loop capsp horlzontaland brace roll endsp combination roll 
Components F 626 ends, boulevard clamps and all other mlscellaneous fittings and hardware) 

LEGEND: NPS Nominal Pipe Size 

@ -
-

/
1-6 11 

EXPANSION ASSEMBLY DETAIL 
!Required only at expansion joint locatlons 

where total movement exceeds 6 11
) 

Varies 

Varies !See Nate IJ 
9" 9" 

5" 
' 

4" 

I 

- - - r--=--=---=--=---= -=-----=-- -=--

1 

- - _ 1-~~~=~~ -

Horizontal Rall 

EXPANSION RAIL DETAIL 

2006 FOOT Design Standards 

V.," I/! Bolt with Hex Nut 
and Washer !See Note 2! 

~-- Expansion Rall 

Last 
Revision 

07/01/05 

Sheet No. 

2 of3 

BRIDGE FENCING <CURVED TOP J Index No. 

811 



COMPONENT 

Base Plates 

Shim Plates 

Adhesive Anchor Rods 

GIP Anchor Rods 

Nuts 

Washers 

Neoprene Pads 

TABLE OF POST ATTACHMENT COMPONENTS 
ASTll COMPONENT INFORllAT/ON DESIGNATION 

A 36 or ?<I" Steel ii'. 
A 709 Grade 36 

A 36 or 
A 709 Grade 36 or Plate thicknesses as required, Holes In shim 
B 209 Alloy 606/-T6 plates w Ill be ?<I " ¢ 

or B 221 Alloy 6063-T5 

F 1554 Grade 36 Fully threaded Headless Anchor Rods - Va" ¢ x 14'h,, 

F 1554 Grade 36 Hex Head Anchor Rods - Va"¢ x 14'h" 

A 563 Hex Nuts for Base Plate Connections 

F 436 Flat Washers for Base Plate Connections 

- In accordance with Specification Section 932 

Ii. Post 

Base Plate 

6" x 9 11 x Va" Thick 
Neoprene Pad 

Concrete Parapet 

2 - 7a" ¢ GIP Anchor 
Rods or Adhesive-Bonded 
Anchors (shown) set In 
drllled holes with Heavy 
Hex Nuts and Washers 

I 
I 
l,_, 

DETAIL "A" 

POST ATTACHMENT NOTES 

ANCHOR RODS, NUTS AND WASHERS: 
After the nuts have been tightened, distort the Anchor Rod threads to prrNent 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 FramfMlork (Posts, Internal Sleeves, Shim Plates 
and Base Plates! In accardance with Specification Section 962. Hot-dip galvanize Fence Framework after fabrication. 

ADHESIVE-BONDED ANCHORS AND DOWELS: 
Adhesive Bonding Mater la! Systems for Anchors and Dowels wlll comply with Specification Section 937 and be Installed In accordance with 
Specification Section 416. 

WELDING: 
All welding w/11 be In accardance with the American We/ding Society Structural We/ding Code (Steel! ANSl/AWS Df.f(current edition!. Weld 
metal w/11 be E60XX or ElOXX. Nondestructive testing of welds Is not required. 

! 11 
</J Holes for fB 11 r/J 

Anchors (Typ.! 

-%: /1 If.. Base Plate --+---
!'/,," 6~" 

9" 

BASE PLATE DETAIL 

CROSS REFERENCE: 
For /ocatlon of Detall "A'r see Sheet No. I of J. 

1'14 IJ 
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_f'_o_st_S~pa_c_lng~l_S_e_e_N_°""J_te_IJ_,_ ___________ E_q~u_o_I S~pa_c_es_tJ_I0_'_-0_" _M_ox_._l_Po_s_i_s_may~-b~e,,shlfted min/malty to meet required cfeoroncesJ 

~ End Post_S-1 End Post Assembly I ~ Line Post---------~ 
Ties o 2'-0 11 

Post !TypJ ----, 

Tension Bands 
!Space Equally 
tJ l'-3" Maximum 
Centers! !Typ.J --~ 

Top of Choln Link Fobr!c Horlzontal Ralls 
Centers !Typ.J 

Expansion Ralls when 
requl red !TypJ !See 1 

Raff Ends with Brace Bands !shown! Deloff on Sheet Na. 
or Combination Raff Ends with Brace 2 of 41 

<\) 

" -,g 
" " !!) . 
~ 

"' I 

"' 

Outside Edge of Post 

Horlzontof Rolfs - 4 Equo/ Spaces o/ong 

curved pa rt/on of Hoop Post !TypJ ~ 

ff. Internal Sleeve for connection Post a 
of Tangent Post !Post A or 
Post CJ to Hoop Post !Post BJ 

,, 
'<

+ 
<\) 

" -,g 
" " !!) 

"-I 
io 
I 

"' ~ 
-.J -~ 
! 

Top of T raffle 
Roi/Ing Barrier 

Traffic Roi/Ing 
Barrier !Type 

:g varfes9 32" 
i::: F -Shape shown) 
~ 

See Detall 11A u -1-~-

1· 

-----

Internal Slewe (See Detal/ 1
1£ 11

) 

End Tangent Post A or C/ 
Begin Hoop Post B !Typ.J 

Post A 

Cfeor Width = 5'-Qu (M/nJ 

Tap of 
Concrete 

71 Parapet 

~ 
See 

"' 
Detall 1)8 11 

~ c:i I 

"" 
°" 

Post C 

I 1 4 • 

Horizontal 
Raff 

Bonds or Boulevards Clomps (TypJ Concrete Parapet ---r 
l=;::::;;:::=::;;::::::::;::::=;;:::;:::;;::::=;:=;:::;::::::::::;:::::;:;;:::=::;:::::;;:::::::::::;;:=;;::::::::::;;::;;:::::::::::ll=======::::::==========::;:l"'o'"'."'""'""".~·~0 1'1°"",..,,-;"-:-'.""'"""7"~ ~..;.-.,.......,.....,,..,....+....,.......,...,,......,-+ 0 ...,,.o......J.o~.0~.;;;;;;;;;;;;;;;~,......,.......,1.,_,,,.....,...:..,,........,,1 

~: 00;· ::
00

~: 0 ;0 :::
00

~:· 0;:~":
0

;;· •
0
;: ~':

00

~:·'.o; :: . 0~: 00;:/000~> 0; 0 ::
0

;; •

00
:: 0 

00 

000

'

0

:: :~Z':;::: :
0

~> 0; ;': :~> 0; 0 :: :~~, 0~:~~ ~ 1-~ ..... -''-'•'-
0

.;..~ ..... ,,_· ;..·"-1Brtd~:D:k· 
0 

~ 0 G~tt~:r"u~e
0 

0 
0 

: ~,:.l;e ~a~e~af ca~rete Parapet 

[ Post & 
Concrete 
Parapet 

l'-01
' Minimum from free end 

of ccncrete !TypJ 

FENCING NOTES 

FENCE INST ALLA T/ON: 

NOTES: 

Approach Slab !Ffexlble Pavement Approach Slab 
Shown, Rigid Pavement Approach Slab StmffarJ 

ELEVATION AT INSIDE FACE OF CONCRETE PARAPET 

t. A Pull Post Assembly Is required at maximum Intervals of 500 1-0". See Sheet No. 3 of 4. 
2. Dimension ls measured along Inside Face of Concrete Parapet. 
3. Dimension shown Is for 32" F-Shape Traffic Ralllnq Barriers as shown In Index No. 420. 

Adjust as required far other Traffic Rafffng Barriers. 

Install posts plumb !within a tolerance of ± t!!, "J. Use shim plates as required to achf"'1e plumb. The required quantity 
and thickness of shim plates wlff be determined In the field. Install choln fink fence In acccrdance with ASTM F 501 as 
app/fcable. 

TRAFFIC RAILING BARRIER DETAILS.• 
See Superstructure Sheets for Traffic Ralllng Barrier detalls. 

CONCRETE PARAPET DETAILS: 
See Index Na. 820 - Pedestrlan/Btcyc/e Roi/Ing for Concrete Parapet detalls. Provide fencing In ffeu of aluminum bullet 
ralllng 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. 

PAYMENT: 
Peyment will be made under Fencing, Type R (Pedestrian overpass). Peyment Includes {XJsts 9 horizontal and expansion rails, 
brace bands, roll ends, combination roll ends, boulfNard clamps, chain fink fabric, tension wire, ties, hog rings, tension bars 
and bands, pipe clamps, base plates, anchor rods, bolts, nuts, washers, shim plates, spacers, neoprene pads, mfscellaneous 
fence fittings and hardware and all Incidental materials and labor required to complete lnstallatlon of the fence. 

@ -
-

Sidewalk - 7'-l'h" (See Note 31 

l'-011 Minimum from ~ Expansion Joint !shown! and 

~ Open Joint In Barrier or Parapet !Typ.J TYPICAL SECTION 

CROSS REFERENCE: 
For Table of Fence Components and Table of Post Attachment Components see Sheet No. 2 of 4. 
For Puff Post Assembly Detal/9 Vfew A-A and Detall "A" see Sheet No. 3 of 4. 
For Detafl "B 11 and 11£ 11 see Sheet No. 4 of 4. 
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COMPONENT 

Posts 

Horizontal Ralls and 
Inferno/ Sf ewes 

Expansion Rolls 

Choln Link Fabric 
(2 1

' mesh with knuckled 
bottom selvages! 

Tension Wire 

Tie Wires 

Hog Rings 

Brace Bands 

Tension Bars 

Tension Bands 

Mlscellaneous Fence 
Components 

Bolts 

Nuts 

Washers 

TABLE OF CHAIN LINK FENCE COMPONENTS 
ASTM 

DESIGNATION 

F 1083 

F 1083 

F 1083 

A 392 

A 491 

F 668 

A824&A817 

F 626 

F 626 

F 626 

F 626 

F 626 

F 626 

A 3aT 

A 563 

F 436 

COMPONENT INFORMATION 

Galvanized Steel Pipe - 3 11 NPS, Schedule 40 (3.500 11 Outside Diameter, 0.216" Waif Thickness) 

Galvan/zed Steel Pipe - 2'/,' NPS, Schedule 40 12.lfl5' Outside O/ometer, 0.203' Woll Thickness! 

Galvanized Steel Pipe - 2 11 NPS, Schedule 40 (2J75 11 Outside Diameter, 0.154" Wall Thickness) 

Zinc Coated Steel - No. 9 gage (coated wire dlometerJ, Class 2 Cooflng 

Aluminum Coated Steel - No. 9 gage (coated wire diameter! 

Po/yv/rtf/ Ch/or/de !PVC! Coated Steel - No. 9 gage Zinc Coated WI re lmetoll/c-caated care wire 
diameter!- Specify the color of the polymer coating In the General Notes 

Type II (Zinc Coated Stee!WlreJ - No. 7 gage, Class 4 Coating 

Type I IA/um/num Coated Steel Wire! - No. 7 gage 

Zinc Coated Slee/Wire - No.9 gage 

Zinc Coated Slee/Wire - No.12 gage 

No. 12 Gage !min. thickness! x 1.1' !min. width! Steel Bands IBwefed or Heavy! 

7f5' !min. thickness! x 1.1' (min. width! x Var/able Height Steel Bars -
Height = Tangent or Hoop Length - Barrier or Parapet Height - 2" max. 

No. 14 Gage (min. thickness! x 1.1' !min. width! Steel Bands 

Zinc Coated Steel ..... Oncludes horizontal roll ends, combination roll ends, boulevard clamps and all 
other miscellaneous fittings and hardware! 

-% 11 
(/) x 4',4 11 Hex Head Bolts for Internal Sleeve connections 

V..' IP x 41.' Hex Head Bolts for Expansion Rall connections 

Hex Nuts for Internal SlefNe and Expansion Rall connections 

Flat Washers for Internal Sleeve and Expansion Rall connections 

LEGEND: NPS = Nominal Pipe Size 

NOTES: 

Varfes 

Varies (See Note IJ-

9" 

5" 

9" 

I 4" 

I 

I J 
V..' IP Bolt with Hex Nut 
and Washer !See Note 2! 

--=--) ~ro-=I ===-"==~1=7~l 

~--------- -----~----1-i 
\_ Horlzontol Rall__} 

( 
Expansion Rall 

EXPANSION RAIL DETAIL 

I. This Dimension Is the expansion joint opening plus '/,, 11
• Expansion rolls are 

required at expansion joint locations where the total movement exceeds 111
, but 

Is less than or equal to 6 11
• Expansion rolls are part of expansion assemblles 

when the total movement exceeds 6 11
• Install expansion rolls midway between the 

fence posts spanning the expansion joint. 
2. Install nuts for expansion rolls finger-tight. Nuts w/11 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 prFNent loosening. 

TABLE OF POST ATTACHMENT COMPONENTS 

COMPONENT 

Pipe Clamps 

Base Plates 

Shim Plates 

Spacers 

ASTM 
DESIGNATION 

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 606/-T6 

or B 221 Alloy 6063-T5 

COMPONENT INFORMATION 

V..' Steel If_ 

1.1" Steel If_ 

Plate thicknesses as requl red; Holes In shim plates 
wllf be 1.1' IP 

tV.." If_ for all materlafs 

"- - Adh r A ho Fl d F 1554 Grade 36 Fully threaded Headless Anchor Rods - % "IP x 6" ~<5 esvencros 5 - (no spacer) or % IJ (/) x 7',4 11 (with spacer) 
G~ f-~~~~~~~-+-~~~~~~~~-+~~~~~~~~~~~~~~~~~~~~ 
" ~ ~o 
a_ u C/P Anchor Rods F 1554 Grade 36 

Hex Head Anchor Rods - % ir (/) x 6'J (no spacer) 
or % 11 

(/) x 7',4 11 fwlth spacer) 

~ § Adhesive Anchor Rods F 1554 Grade 36 Fully threaded Headless Anchor Rods - Va' IP x 14/," 
a:~ r-~~~~~~~~1--~~~~~~~~-+~~~~~~~~~~~~~~~~~~~~----1 
" " "' " ~ 8 CIP Anchor Rods F 1554 Grade 36 Hex Head Anchor Rods - Va" l/J x 14/," 

Bolts 

Nuts 

Washers 

Neoprene Pads 

A 307 
% ' IP x 41.I' Hex Head Bolts for Pipe Clomp Connections 
to Posts 

A 563 Hex Nuts for Pipe Clamp and Base Plate Connections 

F 436 Flat Washers for Pipe Clamp and Base Plate Connections 

In accordance with Specification Section 932 

POST ATTACHMENT NOTES 

ANCHOR RODS, NUTS AND WASHERS: 
After the nuts hove been tightened, distort the Anchor Rod threads to prwent 
removal of the nuts. Coat distorted threads and exposed trimmed ends of anchors 
with a go/van/zing compound In accordance with Specification Section 971. 

COATINGS: 
Hot-dip galvanize all Nuts, Washers, Bolts, CIP Anchor Rods, Adhesive Anchors 
and Fence FramfMlork (Posts, Internal S/e€11/es9 Shim Plates, Base Plates, Pipe 
Clamps and Spacers) In accordance with Specfffcaflon Section 962. Hof-dip 
galvanize Fence FramfMlork after fabrication. 

ADHESIVE-BONDED ANCHORS AND OONELS: 
Adhesive Bonding Mater/al Systems for Anchors and Dowels wlll comply with 
Specification Section 937 and be Installed In accordance with Specification 
Section 416. 

WELDING: 
All we/ding wlll be In accordance with the American Welding Society Structural 
Welding Code !Steel! ANSl/AWS DIJ !current edition!. Weld metal wlll be E60XX 
or ElOXX. Nondestructive testing of welds Is not required. 
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Pipe Clomp Connection 
!see Detal/J !TypJ 

Post-+--------; 

Ties fiJ 2 1-0 11 

Centers !Typ.J 

Pull Post Assembly (required at maximum Intervals of 500 1-0 11
) 

1£. Pull Post~ 

Horizontal Ralls I 

Tension Wire 

Tension Bar (on each 
side of pull post! !TypJ 

Hog Rings tJ 2 1-0 11 Centers 

1£. Line Post~ 
<:_., 

1 

3 1-0 11 + Expansion Joint Opening 

It Pull Post --1-------i 

Expansion Rolls 

!See Note 2! 

Bulge Chain Link Fabric 
to allow for joint movement 

NOTES: 

I. For treatment at bridge ends, see Sheet No. I of 4. 
2. The 3 1-0 11 dimension shown Is for expansion joint 

openings 9 11 or less. If the expansion joint opening 
exceeds 9 11

, Increase this dimension /Jy the 
difference between the expansion joint opening 
and 9". 

(XX)()O~-- Rall Ends with Brace Bands !sh<JwnJ or 
Combination Rall Ends with Brace Bands 
or Boulevards Clamps !TypJ 

~Traffic Rall/ng Barrier !Type 
varies, 32 11 F-Shope shownJ~ 

Tie tension wire to post with No. 9 
gage zinc coated tie wire !tr/pie wrap 
requl red at both ends of tie wl reJITypJ 

PULL POST ASSEMBLY DETAIL 
(Traffic Rall1ng Barrier Shawn, Concrete Parapet Similar} 

Traffic Ralllng Barrier 

"' 
(~ 

~ 
I I 

Cl 

ii 
~ 
;. 

Pipe Clamp 

Post -+---4-~ 

l'h 11
1 3~" 

Bridge Deck 

Expansion Joint Opening 

Traffic Ralllng Barrier 
EXPANSION ASSEMBLY DETAIL 
!Requ/ red only at expansion joint locations 

where total movement exceeds 6 11
) 

(~ 

I I 

2 - % " ¢ GIP Anchor Rods or 
Adhesive-Bonded Anchors !shown! 
set In drllled holes with Heavy 
Hex Nuts and Washers 

----i-- 9'h" x 3" x Vs 11 Thick 
Neoprene Pod 

%" ¢ Anch<Jrs 
!Adhesive-Bonded 

Traffic Ra/ling Barrier 

Post 

1---1-i---A;--I 1(," ¢ Bolt 

3 
Anchors shown, GIP 
Anch<Jr Rods slmllarJ 

1 [::::::_:: 

(_ 1£. Post -and 1£. 7'6" ¢ Holes 
for % " ¢ Bolt with Hex 
Nut and Wosher 

9'h 11 x 3 11 x !le" Thick 
Neoprene Pod 

Pipe Clamp 

VIEW A-A PIPE CLAMP CONNECTION DETAIL 
(Connection without spacer shown, 
Connection with spacer slmllarJ 

I'!." Ii'_ Spacer must be manufactured 
from on lncompresslble moterlol 
O.e., steel or olumlnumJ 

DETAIL "A" 
CROSS REFERENCE: 

For locotlon of View A-A and Detoll 11A" see Sheet No. I of 4. 
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V.," If_ Pipe 

Clamp Outside Edges of Post 

1w· I iv. .. 4" IV., ..I I!/," 

I!/, .. I 6Yz" I I!/, .. 

9'h" 

PIPE CLAMP DETAIL 

11/4 11 f. Spacer 

6Yz'J I I!/," 

SPACER DETAIL 

% "(/) Holes for 
% "IP Anchors 
ITyp.! 

% "IP Holes for 
% "IP Anchors 
(Typ.! 

(Must be manufactured from an lncompressfble 
material (I.e., steel or alumlnumJJ 

I" IP Holes for Va" rp 
Anchors (Typ.! 

Base Plate 

er- Concrete Parapet-,-__, 

--+-Post 

% 11 f. Base Plate --+~ 

5Yz" 

8" 

BASE PLATE DETAIL 

2 - V,," ¢ CIP Anchor 
Rods or Adhesive-Bonded 
Anchors fshownJ set In 
drllled holes with Heavy 
Hex Nuts and Washers 

~ 
~ 
OJ 

" "' ~ 
" " ~ 
::i: 

:!!! 
Cl 

Ii. Post 

See Detall "C" 

POST A DETAIL 

Post 

6 11 x 8 11 x !/8 IJ Thick 
Neoprene Pad 

~ 
I 

"' 

--. 
~ "' t:: ~ 

b 
g 

I ~ 
"-

SIDEWALK 
CROSS-SLOPE 

2X Left 

27. Right 

See Detall "C" 

5'-9'h" 

POST B DETAIL 

DIM.ff 

5'-6Yz" 

5'-4'' 

Note.• 
Values shown at left for DIM. H are for 32 11 F-Shape 
Traffic Ralflng Barriers as shown In Index No. 420. 
Adjust as required for other Traffic Ralflng Barriers. 

;,, 

lo --

"" --

- (\i - -

--

"" 

. 
~ 

"" I 

"' 

POST C DETAIL 

Internal Sleeve 

I 

I 

I _Lli_ Internal Sleeve 

- I 

I 
I 

,_E 
"" 

~--n- 7,6 
11 

(/) Holes lo 
~611 t/J Holes for 

-- %"IP Bolts (Typ.! 

l,_, 

DETAIL "B" 

Post A or 
Post C 

DETAIL "C" 

@ -
-

for %"IP 
Bolts 

CROSS REFERENCE1 

DETAIL "D" 

)'/•" IP Holes 
for % " rp Bolts 

For focatfon of Detalfs "B" and 11£" see Sheet No. I of 4. 
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-% " Intermediate ,.- 'h" V-Groove fn both faces and top 

11 Open Joint ** l Coping !TypJ 71 of Concrete Parapet !Equally spaced 
between open joints) 

! II lE r" - - -'~"'" '~~"-' .!.l ~ 
'--Inside face of 

Concrete Parapet 

PLAN 

Deck Joint* 

71 {Edge of Approach Slab !Coping! 

. . 
I I 

I I ..!.I 
I I ,-

'---+--+--APProach Slab~ 

Begin or End Approach Slab ---j 
Traffic Roi/Ing required 
(Type Varles9 32" F Shape 
shown, see Structures Plans, 
Superstructure Sheets)~ 

Pedestrian/Bicycle l'-0" 

Sidewalk 

9" l'h" 
Limits of S/dewalk-z_ 

l'h"-

Rall 

Inside face of <Rolls, Posts & Reinforcing Steel not shown for clarify! 
** -% 11 Intermediate Open Joints shaft be provided at locatlons 

coinciding with % " Joints for the Traffic Ralllng. 

,,----~1 
I I 
I I 

'--J 

Concrete Par~et \ (Bars 4P 
I ti 1'-0" 

90 1-0" (Maximum) Spacing %" Intermediate Open Joint 

l'-8" l'-9" !MaxJ Post /
1-8 11 

/
1-8 11 8 1-0" (Maximum) /

1-8 11 8'-0" (Maximum) 

I I 
I I 
I I : ) 

I I 

\._ v 

;.., I/ 
!Min.! !MlnJ !MlnJ 

Spacing 'h" V-Groove * J0'-0" (Maximum) 
' 

I 

1 (Rall Expansion Joint !See l Post "A" !TypJ ~ Index ~o. 822! 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~t::==========JJJ11=:J:::t==rt:~1c:::i:r:::::::i::11i:i:::======::::i·t==============:i:l11:i:::====::::i' 
:: ~II II 

C--------+--------j" <t::==========tt:t•=:Jc:=::::=o::==:::i:r:::::t1:t======::::i·t==============11:t:====::::i 
II I II II 

C--------+--------j'"t::==========t!:t·=:J::::=rt:==:r:::::t1:t======::::i·t==============:t!:t:====::::i 

8 1-0" Maximum 

!Typical at all Joints! 

I !Min.! 11-0 11 fMlnJ Spacing 

> II II I ,c ,c 

" ·~ 
" 7 " 

,. ,. 

II II 
7 " ,- ,. 

II 
' 

II 
> 

-% 11 Intermediate 
hl 

Deck Joint* 

II II II 

I I 
I I 
I I 
I I 

I I 
I I 

I I 
I I 

I I 

J_J -------- '-----]' 
[ ________________ J+--+-~~--+-----"+". 

Bridge Deck~ 

I Bars 2 11 Cover '-- ;.., 4S~ v 
~ !TypJ I 

'--
' \ 

'(,, 

"' --\ ... -. 

"' 
.<;: t-- Construction 
~ Joint Req'd. 

l'h II 8" 

Open Joint ** ~ 'h" V-Groove In both faces and top 
of Concrete Parapet !Equally spaced 
between open joints) 

~Begin or End 
Approach Slab 

(\ 
- o"._ '-• -· .o \17.'~· "".{.:_,,"1"-'l:,::. _,_ o"._ '-• - 0

- 017 '. 0
0 v: 

17
' 0\• 0 v.- ' 0 ',• 0 : , 0 ', 0 , \!: ' 0', 

17. -.r>_.-V .. --~ ~.-·,·~·-~v. -.r>_.-.v.·-:·:io-_-.- ""v--~.--:io-·-:-v-,~:-:r·-:--v-,~::io-'-:--v-.o?_:r>': 

~Bridge Deck/Sldewalk_____./ 
See Detall "A" for Mortar Plug 

* See Structures Plans, Superstructure Sheets for actual dimensions 
and joint orientation. Open Parapet Joints at Deck Expansion Joint 
locatlons shaft match the dimension of the Deck Joint. For treatment 
of Ralllngs on skewed bridges see Index No. 490. Deck Joint at Begin 
Bridge or End Bridge shown. Deck Joint at ~ Pier or Intermediate 
Bent slmllar. 

ELEVATION OF INSIDE FACE OF RAILING 
<Reinforcing Steel not shown for clarify! 

<Aluminum Bullet Ro1/lng Shown, For Bridge 
Fencing see Index Nos. BIO, Bii or B/2.J 

~~~~~~~~~~~~~~~~ 

NOTE: 

SECTION A-A 
<Typical Section Thru Bridge Deck Shown, 

Section Thru Approach Slob SlmllorJ 
<Aluminum Bullet Ro1/lng Shown, For Bridge 

Fencing see Index Nos. BIO, Bil or B/2.J 
3" 

11 
At Intermediate Open Jolnts9 the 

ALTERNATE REINFORCING <WEWED WIRE FABRICJDETAILS CONVENTIONAL REINFORCING 1--------------------------1 STEEL BENDING DIAGRAMS 
ESTIMATED CONCRETE PARAPET 

cy,JANTITIES 

lower 3" portion of the open joint shaft 
be plugged /Jy f/11/ng It with mortar In 
accordance wfth Section 400 of 
the Specifications. 

NOTE: Place wl re panels to minimize the end 
overhang. End overhangs greater 

' 

' 

than 4'% 11 are not permitted. 

l'-9" Min. 

,\ lop I 

\ 

D/9.7 !Horizontal! 

r Dl9.7 !Lop Sp/Ice Each 
Longltudlnal Wire! 

l'-0 11 

• 

I !TypJ I 

' 

' 

~Dl9.7 !Vert/cal! 
!TypJ 

SPLICE DETAIL 
<Between WWF Sections! 

4" 

%' Dl9.7 !Typ,J ,_ 

'-;.., 
I 

;' ;.., '-- I ;._ 
'-- I 

"' ;.., c, I 
'-- I 

'--

WELDED WIRE FABRIC 
<WWFJ 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 
p 4 5'-5 11 

s 4 AS REQ'D 

4" 

I 

I AS REQ'D I 

BAR 4P BAR 4S 

ITEM UNIT cy,JANTITY 
Concrete C.Y./FT. 0.056 

Reinforcing Steel lB./FT. 6.29 

(The above quantities are based on a deck with 
a 27. cross slope) 

REINFORCING STEEL NOTES: 

I. Alf bar dimensions In the bending diagrams are out to out. 
2. The reinforcement for the parapet on a retaining waif shaft 

be the same as detalled above for a 8 11 deck. 
J. Alf reinforcing steel at the open joints shaft have a 2 11 

minimum cover. 
4. Bars 4S may be continuous or splfced at the construction 

joints. Bar splices for Bars 4S shall be a minimum of l'-9 11
• 

5. At the option of the Contractor Welded Wire Fabric !WWF! rooy 
be used In lleu of all Bars 4P and 4S. Welded Wire Fabric 
shall conform to ASTM A497. 

DETAIL "A" - SECTION 
AT INTERMEDIATE OPEN JOINT 

PEDESTRIAN/BICYCLE RAILING NOTES: 

CONCRETE PARAPET: Concrete parapet shall be placed vertical 
and top surface shaft be level transversely. 

RAIL AND POST DETAILS: For Rall, Post, Rall Expansion Joint 
fabrication and lnstaffatlon detalls and notes see Index No. 822. 

BRIDGE FENCING.• For Bridge Fencing see Index Nos. 810, 811 
or 812. In lleu of Posts and Ralls on Index No. 82.2.. 
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,,_8,, /1-8" 8
1-0 11 (Maximum) 8

1-0 11 (Maximum) 11-811 l'-811 81-0" (Maximum) /
1-9" (MaxJ Post 

!Min.! !MinJ !MinJ !MinJ l'-0" (MlnJ Spacing 

8 1-0" Maximum 
(Typical at all Jalnts! Post 118 11 (TypJ Rall Expansion Jain! 

">---+-++-----+-----+-ll-+----1----~' C--------+++::----~' C---------Ht-f--~-'=-'C?"--h---H+-----------" C--------------rl++---~ 

II 

% ' Intermediate 

Open Joint 

11 
~ ~ 11 V-Groove Deck Joint Begin or End Approach Slab 

l l 
o\1 °- o\1 - 0 -"o\1 

._ ~v~ -.--,?..·-.:-.v,' -:·:P_'-: -v. -.~?_·-: -- 'V 0 9 '.o>: 0 ?·-o "..' -~> • 0 ?·-o ".., ,~:-: 0 ?·~ 9 , ,o:,: 0 ?· 0
' o · 9 ' o' o · 9 ' o ' o o · 9 ' o ' 0 

'"'--""".:;....;.;;J.......;..,!;;P.., • .;.;· "--~,,'-·.;.·"-~,,~"'-I lv:
0

0

>
0

:

0 

:~~:·": :
0
° ::,,v:~ ~v, : :

0
° ::,,v:~ ~v, 

-?_-: -\!, -.--:P_-: -\!,' 

Front Face of Backwall& • -.,?_. 
Begin or End Bridge-~--

0 9 ,o 

ELEVATION OF INSIDE FACE OF TRAFFIC RAILING WITH BIC'fCLE BULLET RAILING 

Bicycle Lane 

SECTION A-A 

Gutter Line 

Post "B" 

32' F Shape Traffic 
Ra I/Ing 

TYPICAL SECTION THRU BRIDGE DECK 
<APPROACH SLAB SIMILAR) 

NOTES.' 

BICYCl£ RAILING.' Ralllng shown above !see Section A-A! Is Intended to be used where a 
Bicycle Lane Is required and a raised pedestrian sld(Mla/k Is not required. 

RAIL AND POST DETAILS.' For Post, Rall and Rall Expansion Joint fabrication and Installation 
Detalls and Notes see Index No. 822. 

TRAFFIC RAILING DETAILS.' Far Traffic Roi/Ing Details, Reinforcement and 
Notes see Index No. 420. 

@ -
-
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5" 

2'h" 11/4 II 

Rall Clamp Bar ..-
Rall I C 

~-J--- ri-Jc-+0---:T Round over top 
~--+--+--flt- o corners Y.," R 

Pc-+- 0 

11 

11 

l•I 

(Typ.! ----ii---

'"-----+-~ ~6" ¢ Holes 
11 ITyp.! 

11 

1,1 
-1------+---o 

+-----+- o 11 

~ II 

Vs" Res!/ lent or 
Neoprene Pad I 

*2 - f.1" IP x 10" GIP Hex Head I I.;.. 
Anchor Bolts with hex nuts & I 
washers (See Detall "A" for ~ 
allowed drfffed option!~ I L 

-% 11 (/J x I" Stainless 
Steel Hex Cap Screw 
& Washer 

4" ~ 
~Ff 

SECTION C-C 
<RAILS NOT SHONNJ ELEVATION 

. 
C\J 

OF POST "A" 

POST "A" DETAILS FOR PEDESTRIAN/BICYCLE RAILING 
(INDEX NO. 82.0J 

. 

I 
; ' 

/ 

I 1=1 
I I I 
I l~I 

I 1=1 
I I I 
' c I 

* v---

' I 
I 
I 
I 
I 
I 

2 - f.1" IP x II" Anchor Bolts threaded full 
length with hex nuts and washers set In 
drllled holes (diameter per manufacturer's 
recommendation) with an Adhesive Bonding 
System In acoordance with Sections 416 
and 937 of the Specifications. Expansion 
Anchors are not permitted. 

ALTERNATE ANCHOR BOLT DETAIL "A" 
<HANDRAIL PARAPET SHONN, 
TRAFFIC RAILINGS SIMILAR) 

5" 

~+---+--+-lft- 0 
""-+----+- 0 

. 
~ +----+-

11 

11 

l'I 

11 

11/4 II 

~+"-- 'l/6 IJ (/J Holes 
(Typ.! 

Rall Clamp Bar 

Rall 

% 11 f/J x / 11 Stainless 
Steel Hex Cap Screw 
& Wosher 

4';4 'J (Traffic 
Roi/Ing F -Shope! 
6Vz" (Traffic 
Roi/Ing Vertical 
Shope! 

!'/:,£Post- WF 5 x 6.49 

'h" x 6" x 6" IF "Fl"· 
Base Plate ----==-'1~' -;:::=tti==i', _:_ '--"'"L_j_ 

Vs" Res!llent or 
Neoprene Pad 

*2 - f.1" IP x 10" GIP Hex Head/ 
Anchor Bolts with hex nuts & 
washers (See Deta!l 1'A" for I 
allowed drilled option! I 

/ 

I 

SECTION D-D ~ 
<RAILS NOT SHONNJ 

5" 

!'/.,If 2'h" Rall Clamp Bar 

~s" (/J Holes Rall 
(Typ.! 

Round over top 
corners '/., 11 R 
(TypJ 

0 
l'h £Post - WF 5 x 6.49 

Vz" x 6 11 x 6 11 

Base Plate 
/-

1 

!/8 11 Res!llent or 
1 

-+---;"-"77"'""'+---l- Neoprene Pad 

*2 - ~ 11 (/J x 10 11 GIP Hex Head 
Anchor Bolts with hex nuts & 
washers (See Detall "A" for I 

6Y'.?" 

-% 11 (/J x 111 Stainless 
Steel Hex Cap ScrfMI 
& Washer 

allowed drllled option! ~----1-----P---'-
Face of Traffic Roi/Ing_/ -

SECTION E-E 
<RAIL NOT SHONNJ 

ELEVATION 
OF POST •c• 

POST 

ELEVATION OF POST "B" 

"B" DETAILS FOR BICYCLE BULLET RAILING FOR TRAFFIC 
RAILINGS ONDEX NOS. 821 OR 423) 

POST •c• DETAILS FOR PEDESTRIAN BULLET RAILING FOR 
TRAFFIC RAILINGS ONDEX NO. 423) 

7le " IP 
Anchor 

6" 

3" 3" 

Holes for c 'h" ii'. Bolts ITyp.!-~ 

\ I'\ ;., 
~ 

' 
- - -

'" ;., 
'LJ , , 

/ii-Beam Post j ~,, 
~3,16 " WF 5 x 6.49 ,. 

SECTION F-F 
BASE PLATE DETAIL 

. 
~ 

-

-

. 
~ 

* 

. 
~ ..._ . 
~ ..._ 

~ ..._ 

~ ..._ 

NOTE: After nuts have been tightened, the bolt threads sholl be deformed 

Rall 

to prevent removal of nuts. Coat deformed threads with a galvanizing 
compound In acoordance with Section 562 of the Specifications. 

Rall Clamp Bars 

%- " f/J x I" Stainless Steel Hex 
Cap Screws and Washers 

Post 

CROSS REFERENCES: 

For Post 1'A" spacing see Index No. 820. 

For Post 118,, & Post 1'C'1 spacing see 
Index Nos. 423 or 821. 

For Rall Deta!ls and Notes see Index No. 822, 
Sheet 2 of 2. 

RAIL TO POST CONNECTION DETAIL 

~ 1--~~~-A--LU_M_l_N-UM-=-=-~PE~D~E~S=~=R=t=A=N=/~B-IC_Y_C_L_E~~~~~0;~i0~-1~="5.....__,,,.1~0t~2 -1 @ 
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-%2" 

4" 

Ell/pt/cal Prof/le 

Major Axis of 
Ralf Prof/le 

Vs 11 fExcept 
as nctea! 

t 

Stop Pins 
27/J2 II %" 

~----t--cP--Ralf Sp/Ice/Expansion Bar 
to match Inside face of Ralf 

~ 

Round over edge f'/i6 " RJ 
Typical each side 

Ralf Sp/Ice/Expansion Bar 

Splice Insert Bar (Type I!* Spl!ce Insert Bar to match 
Inside face of Roll 

Sp/Ice Insert Bar (Type 2J 
2'!." X 1/6 " Flat Bar.* 

2'/s" 
I 

Sp/Ice Insert Bar 
(f'-0" long) 

~ 

SPLICE INSERT BAR DETAIL <TYPE /J 
SECTION C-C 

Minor Axis of 
1 3~,, 

Ralf Prof/le _-c-I ~----------_, 
Minor Axis of 
Ralf Prof/le 

321!,2" 

* Use of either Type I or Type 2 Sp/Ice Insert 
Bars Is at the option of the Contractor. 

Ralf Sect/ on) 

. 
~ 

--~-

" 
" . 

~ . 
::;:!: 

r= --

I 

SECTION A-A 
<TYPICAL SECTION THRU RAILJ 

SECTION B-B - RAIL SPLICE/EXPANSION BAR 
<RAIL NOT SHONN FOR CLAR/TY) 

3'-0" (Ralf Sp/Ice/Expansion Bar! 

/'-6" f'-6 11 

Section 

71 

If_ Ralf Splice or Expansion JofntJ 

BJ 2 - Stop Pins flocate on center ::c-'J c Sp/Ice Insert Bar (Ralf 
of Ralf Splice or Expansion Joint! c:__ 

1 

r2 requlrea! 

' • ' 
- - - - - - ~ - --_r - - _,_ - - - - - - =1 - - - - - -

T 
- -- - -,- - - - - - -

~ - ~ - I 

4" 

,-, 

Vs 1
' R 

'/i6'J R ~ Minor Axis of 
I Ralf Prof/le 

I Major Axis of 
i_ Ralf Prof/le 

Outflne of Inside 
face of Rall 

~ 
I I f!/•" (M/nJ lRalf Splice /Expansion 

VIEW D-D 

NOTE: Provide for 
drive flt. 

RAIL END CAP DETAIL 

'h2" 

I 

(See Notes! 
6" 6" Splice Insert Bar 

I 

RAIL SPLICE ASSEMBLY DETAIL <TYPICAL AT BRIDGE 
EXPANSION JOINTS AND RAIL SPLICE l.IJCATIONSJ 

~" 5" 

lj.," 2V64 
,,I 

3%" 
I 

~ 
. 
" ~ > 

~ 
Bar 

!'/.,,, 

- -
- - - . . 

"' " ;,;:: 

"" - - -
- - - .... 

-- - - - ~ - - - - - :[:1) - - - -

" 

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

I 
. 

r 
~ 

-%-2 ,, 'li61" 

~"1 13/54" 

VIEW E-E 

> 

If_ Post~ 
l'/4 II 

RAIL CLAMP BAR DETAIL 

L Drift & tap hale to 
accept % "IP 
Stainless Steel 
Fasteners 

RAILING NOTES~ 
PAYMENT~ Payment for the ralllng Includes Ralls, Posts, Rall Splice Assemblles9 Rall Clamp Bars, Rall End Caps, Anchor Bolts, Nuts, 

Resll!ent Pads, Screws and Washers and all Inc/dental materlals and labor required to complete the lnstallatlon. 
POST ASSEMBLY: Fabrfcatea wrought aluminum; Post - ASTM B221, alloy 606/-T6, or alloy 635/-T5; Base Plate - ASTM B209, 

alloy 606/-T6. 
WELDING: Welding of aluminum components shall be In accordance wlth ANSI and AWS 01.2 "Structures Welding Code - Aluminum". 
RAIL AND RAIL SPLICE ASSEMBLIES: Aluminum; ASTM B221, alloy 606/-T6, or alloy 635/-T5. Stop Pins shall be press-flt Aluminum 

or Stainless Steel pins or tubes~ unless otherwise approved by the Engineer. 
RAIL CLAMP BAR: Aluminum; ASTM B221, alloy 606/-T6, or alloy 635/-T5. 
STAINLESS STEEL FASTENERS: % " IP Hex Cap Scrws and Washers shell be ASTM F -593, alloy group 2 1316!. 
ANCHOR BOLTS: Anchor bolts shell be In accordance with ASTM A36 or ASTM F/554, Grade 36. Anchor Bolts, Nuts, and Washers 

shell be hot dip gafvanlzea In accordance with Section 962 of the Specifications • 
RAIL END CAP: ASTM B26 sand cast aluminum alloy 356.0-F • 
RAIL INSTALLATION: Ralf Posts shall be set normal to Prof/le Grade tong/tudfno/ty and vertlcaf transversely. Post spacings that land 

on barrier or parapet obstacles such as armor expansion plates etc. shall be adjusted to clear obstacles /Jj 9 11 without exceeding 
maximum post spacing. Posts shell be seated on Y." thick reslflent or neoprene pods In accordance with Section 932 of the 
Specifications. The dimension shall be the same as the post base. Rall expansion joints shall occur In the panel between posts 
on either side of Bridge Exp:Jnslon Joint. Rall expansion joints shall be slm!lar to ra!I splice with provision for movement equal to 1.5 
times the bridge joint opening. Care shell be taken to ensure rolls are set with the proper openings. Arry burrs or sharp eages on 
rolls and posts shell be removea to prwent Injury. 

RAIL SPLICES.• Ra!ls shall be continuous over a minimum of 3 posts. Sp/Ices shall be spaced at 40'-0" Centers maximum. Center of 
splice shall be located a minimum of l'-5" from the edge of a post. All rolls In any roll Ing section shall be spliced about the same 
center 11ne. 

RESILIENT AND NEOPRENE PADS: Res/I/en! and Neoprene Pads shelf be In accordance with the Specifications except that testing 
of the flnfshea pads shall not be requlrea. Neoprene pads shell be durometer hardness 60 or 70. 

SHOP DRAWINGS: Complete detalfs fnclud/ng roll, post and expansion joint locations and description of material of the proposea 
ralflng shell be submtttea 171 the Contractor for the Engineer's approval prior to fabrication. 

CROSS REFERENCE: For Post Dela/ls see Index No. 822, Sheet I of 2. 
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/
1-10 11 5 1-6 11 fmaxJ- Bicycle Roi/Ing Post Spacing [ Post--z_ 

(TypJ 8'-0" (max.!- Pedestrian Rall/ng 
[ Post-,__ 

[ Post-,__ 
Varies (4 11 Min., 
11-611 MaxJ (TypJ 

Top Rall - 2" NPS Rall Exf;!,nslon Joint (Typ.! see \. 

~'
Sch. 40 ITypJ• \ Dela/I D" Sheet 2 of 2 ~~ 

End Rall - 2" NPS 
Sch. 40, 90° Bend ** 
(Typ). 

Post - 2 11 x 4 11 x 3A6 11 wall 
Rectangular Tube ITyp.! , 

/;~::(:;;::::[o:=t;:::;;::::;;::::;;::::;;::::;;:::;;::::;;::::;;:::;;:::;;::::;;::::;;::::;;::::;;:::;;::::;;+,o:=;;::::;;::::;;:j 

c- I 
~See Deta!l 11C 11 

'(~, ~: 1 ir~e'11
2

r1111 

4.Jj," O.C.- Vz" NPS 

4%" o.c.- -%" $ Bar 

Picket Spacing* 

(TypJ 

NOTES: 

µ [Picket [ PlcketS- __s- [ Post 

* Picket Spacing based on the optional picket 
members shown. If an alternate design Is used 
maintain a maximum clear opening of 33 ". 

,,_611 
1--~-1-contlnulty Field Sp/Ice 

fTypJ / fas required) see Detall 1
1£ 11 

** End Rall bend varies for Ralllngs 
Pickets - V,," NPS Sch. 40 
or -% "$ Bar ITyp.! 

Equal Clear Openings at Posts 
tVz" min.- 33" max.fTypJ 

II:• ••••• :i:l 

on grades steeper than 2.47.. 

/ Sheet 2 of 2 (TypJ NPS = Nominal Pipe Size 

--

[ Bolts & Post 

1 
~ 

4" Sidewalk with I 
Thickened Edge \_+-_,__6_" 

See Deta!l "B" 
Sheet 2 of 2 

J [ Bolts & Post 

I 4" (Case Ila! 
"12" !Case IIb! 

_ (See Dela/I "A" 
(!;; Sheet 2 of 2 

Bottom Rall - 2" NPS / 
Sch 40. (TypJ -~ ., ___ l_Rall expansion joints to 

!Vs" max. Clear 

Opening (TypJ 

~ ~ > :;z~; 1,, 
J I 

be located In panels above 
structure expansion joints # 
(40 1-0" maximum spacing). 

~ 

Varies (3 1-011 MlnJ 9 11 

· ':- ,.-- Reinforced 
" Concrete Structure 

I B" I Min. Width at 

CROSS REFERENCE: ELEVATION 
For Detalls "A", 11B 11

, "C", 110 11 and "£ 11
, see Sheet 2 of 2 <Showing Outside Face of RolllngJ 

STRUCTURE EXPANSION JOINTS NOTE: 
# Kayed construction joints In Index No. 520 

Gravity Wall are not oonsldered to be 
expansion joints. 

TYPICAL SECTION ON 
CONCRETE SIDEWALJ( 

<CASE IJ 

Top of Wall 

TYPICAL SECTION ON 
RETAINING WALL <CASE IIJ 

==========================================================NOTES========================================================== 
GENERAL SPECIFICATIONS: 

The Florida Department of Transportation "Standard Specifications for Road and Bridge Construction". 
DESIGN SPECIFICATIONS: 

American Association of State Highway and Transportation Offlclals fAASHTOJ 11lRFD Bridge Design Specifications", current 
edition, Including 75 year Design Life 
Florida Department of Transportation fFDOTJ "Structures Design Guldellnes", current edition. 
State of Florida "Florida Bui/ding Code", current edition. 

DES /GN LIVE WADS: 
Post and Base Plate: Equivalent point load = 200 lb. load + (50 lb/ft x Post Spacing (ff!! applied transversely at top roll oonnectlon. 
Top and Bottom Ralls: 50 lb/ft uniform load applied simultaneously vertlcal/y and transversely + 200 lb. ooncentrated point load 

applied at midspan In the directions for both maximum stress and deflect/on. 
Pickets.• Concentrated 200 lb load opp/led transversely over an area of 1.0 square foot. 

GEOMETRY: 
Clear Opening between Pickets: Shall reject the passage of a 4 11 diameter sphere below 42" height, and a 8 11 diameter sphere 

above 42" height. 
Clear Opening under Bottom Ra!!: Shall reject the passage of a 2 11 diameter sphere. 
Pedestrian Ralf Ing Height.• 42') minimum. 
Bicycle Ralllng Height: 54" minimum. 

DEFLECTION: 
Total combined deflection of the rall!ng system lncludlng the reslllent or neoprene pads, due to the top roll design !Ive loads, shall 
not exceed tVz IJ when measured at midspan of the top roll. 

APPLICABILITY NOTE TO DESIGNER: 
This Index Is not approved for use on bridges. This ralllng Is not app/lcable for shielding drop-off hazards for vehicular traffic. 
This roll Ing Is appl!cable for all cases where a pedestrian or blcycllst drop-off hazard exceeds 2 1-6 11 or when a drop-off hazard 
Is less than 2'-6" and Is required /7f design. Adequate foundation support shall be provided for anchorage and stab/Illy against 
overturning. For unusual site conditions a site specific roll Ing Is to be designed /Jy the responsible engineer. The ra!llng shown 
on this drawing requires a hand roll for ramps steeper than a 57. grade to conform with the requirements of the Americans with 
Dlsabllltles Act !ADA!. Refer to FOOT Plans Preparation Manua/Wolume I!Chapters 4 & B, for the definition of vehicular, 
pedestrian and blcycllst "drop-off hazards 11

• 

AL TERNA TE DESIGN: 
Manufacturers seeking approval of proprietary roll Ing systems for Inclusion on the Qual!fled Products List as pre-approved 
alternate designs must submit appllcatlon along with design documentation showing the proprietary roll Ing system Is designed to meet 
the design llfe, live loads, geometry and deflect/on requirements specified herein. All fixed joints are to be either welded or 
commerclally designed fixed joint systems. Each field section of ralllng 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 IV,," by 3" and located at the base of a post 
within the field section. Project specific shop drawings are required for QPL approved ralllngs, see Shop Drawings note. 

PAYMENT: 
Ralllng shall be paid for per I/near foot (/fem No. 515-2-abb!. Payment w/11 be plan quantity measured as the length along the center 
l!ne of the top roll, and Includes ra!ls, posts, pickets, ra!I splice assembly, base plates, anchor bolts, nuts, washers, reslllent pads 
and all Inc/dental materials and labor required to complete lnstallatlon of the ralllng. 

RAILS, PICKETS & POSTS: 
Pipe Ralls and Pickets sholl 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 Ralls 
shall be fabricated and Installed plumb,± I" tolerance when measured at 3 1-6 11 above the foundation. Pickets shall be fabricated 
parallel to the posts. Corners and changes In tangential longltudlnal al!gnment, shall be made continuous with a 9 11 bend radius. For 
changes In tangent/al longltudlnal a/lgnment greater than 45°, posts shall be positioned at a maximum distance of 2 1-0 11 each side of 
the corner and sholl not be located at the corner apex. For curved longitudinal al/gnments the fop and bottom rails shall be shop 
bent to match the allgnment radius. 

BASE PLATES & POST CAPS: 
Base Plates and Post Cap plates shall be In accordance with ASTM A36 or ASTM A709 Grade 36. 

SHIM PLATES: 
Shim Plates shall be aluminum In accordance with ASTM B209, Alloy 606/-T6. Shim plates shall be used for foundation 
height adjustments greater than ~ir and locallzed Irregular/ties greater than Ve"· Field trim shim plates when necessary 
to match the contours of the foundation. Beveled shim plates may be used In lleu of trimmed flat shim plates shown. 

COATINGS: 
The ralllng shall be hot-dip galvanized after fabrication In accordance with Section 962-7 of the Specifications. 
All nuts bolts and washers shall be hot dip galvanized In accordance with Section 962-7 of the Specifications. 

ANCHOR BOLTS, NUTS AND WASHERS: 
Anchor bolts shall be In accordance with ASTM F/554 Grade 36. Headless anchor bolts for Adhesive Anchors shall be threaded full length. 
Expansion Anchors are not permitted. All anchor bolts shall have Single Self-Leck Ing Hex Nuts. All nuts shall be In accordance with ASTM 
A563 or ASTM A/94. 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 shall be C()Ofed with a galvanizing compound In accordance with the Specifications. 

RESILIENT AND NEOPRENE PADS: 
Res/I lent and Neoprene pads shall be In accordance with Specification Section 932 except that testing of the finished pads shall 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 maxfmum 40 1-0 11

• Field spl!ces 
slmllar to the expansion joint detall may be approved /7f the Engineer to facllltate hot-dip galvanizing and hand/Ing, but ralllng must 
be continuous across a minimum of two posts. Only use the Continuity Field Sp/Ice !Detail"£"! to make the ralllng continuous for 
unforeseen field adjustments. Metall!ze roll ends with a galvanlzlng compound when field adjustments are required. 

WELDING: 
Al/we/ding shall be In acoordance with the Amer/con We/ding Society Structural We/ding Code !Steel! ANSl/AWS DI.I (current edition!. 
Weld metal shall be E60XX or E70XX. Nondestructive testing of welds shall not be required. 

WEEP HOLES: 
Weep holes shall be Y.," $ and located at the low point In sag vertical curves for both top and bottom rolls. Holes shall be d rllled 
through the underside of the rolls prior to hot-dip galvanizing. 

SHOP DRAWINGS: 
Complete detalls addressing project specific geometry (l/ne & grade!showlng post and expansion joint locotlons, and venting holes for 
galvanizing, must be submitted /7f the Contractor for the Engineer's approval prior to fabrication of the ralllng. Shop drawings shall be 
In accordance with the Specifications. 
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ANCHOR BOLT TABLE 
DIMENSIONS 

CASE STRUCTURE 
TYPE 

I Unreinforced 
Concrete 6" 11-2 11 9" 

Ila 
Reinforced 
Concrete 4" 4" 9" 

IIb Gravity Wall 
Index No. 520 4'h" 3f/," 

/
1-011 

" top 

ANCHOR LENGTH 
2%" 

!Clh" //
11 -%'' (/J 

telh" II" -%'' (/) 

,,_,'h II l'-211 34" $ 
3As" f. 

• Post Cap 

V," $ Venting Hole from 
Inside Post to Top Rall 

Top Rall 

V," $ Venting Holes 
requ/ red at each end 
for hollow pickets only 

0s 11 max. 

l'-10 11 

2" 

'h IJ (/J 

Venting 
Hole 

v.,11 v.,11 

Post - 2" x 4 11 

Y., " If. Post Cap 
Seal Weld All Sides 
(TypJ 

~ 
~ Post & Anchor Bolts gap /Typ.! End Rall-

x OJBB 1
' thick wall 

Rectangular Tube 

2 11 NPS, 

Post 
Sch. 40 

Bottom Rall 

Base Plate 

Shim Plates 

Picket 
JA6 " Seal Weld Cap 
to Top of Post 

I" Offset to Face of Post All Sides 

2 - I"$ C.l.P. Hex Head Anchor Bolts, or 
2 - 34" $ Headless Anchor Bolts set with an Adhesive 
Bonding Mater/al System In accordance with Specification 
Sections 416 and 931. Self-Locking Hex Nuts & Washers. 

Posf--t-r 

Vs" 
Picket 

DETAIL "B" (as requ/ red!/ CD 
(Ve" Thick Res/I/en! or 

/ Neoprene Pad 
4" 

fTop of Picket Connect/an Soown, 
Bottom Connection SlmllarJ 

:~~~'~.>~ ?-:" 1~~~ci-- Minimum 2 - #4 Bars In Top 1''1 
,-0', •• ~ ~ of Structure for Case Ila 
-: -'\] 

11 
~~~-Minimum #4 Bars tJ / 1-0 11 

(max.) spacing for Case Ila 

'' '' 
"A" "B" 

, fmlnJ il fmlnJ 0 •1~ Inside Face of Concrete 
:·' 11 11 , ·'1' Structure or Sidewalk 
,-: '" -0 ~, (See Concrete Structure 

'°· 0 11 11 .:·,l Plans for actual dimensions 
~--.,:-'.',~."-.~1 ~1 I I • , ~· and reinforcing detalls! 

SHIM PLATE DETAIL 

DETAIL "A" 
(Cast-In-Place Ancf"KJr Bolts Sf"KJwn, 

Adhesive Ancf"KJrs SlmllarJ * At the Contractor's option 2 - ~" (/J x 1.1" Pon Head 
Stainless Steel !Type 316! Set Screws at 2" spacing along 
outside face of rall/ng may be substituted for the 34" $ 
plug weld. ** Embedded length may be 4 11 for plug welded connection, /

1-8 11 

to maintain venting of ends of pickets during galvanizing. 

[ Post & 

Notch Post 
to flt Top Rall 

f,5" If. Post Cap 
Seal Weld All 
Sides rTyp.! 

- ~ 

V," $ Venting Hole from 
Inside Post to Top Rall 

[ Post 

Top Rall ~ 

VIEW F-F 
TOP RAIL CONNECTION 

(Base Plate Not Soown for Clarity} 

Notch either Post or 
Bottom Rall to flt 

1%" x 334" Slotted 
Venting Hole 

(cJ--~~ Rall to Post '4,, 

Bottom Rall & Edge 
of Base Plate 

10
11 ** 10 11 l'-8" 

'4" max.gap 

3 sp. 

[ Bolt Holes ~ _ 

----t-t--J---tt7't-

34" $ Plug 
Weld* 

I 

Rall 
Section 

2" ~ IJ fmlnJ - Expansion Joint 

Y.," (maxJ- Field Sp/Ice Sllp Joint 

I 

------1 

--= ---= -=----- L_ 

Round over both ends 
of ralls Vs" fTypJ 

Rall Section 

DETAIL "D" - EXPANSION JOINT 
fFIELD SPLICE SUP JOINT SIMILAR} 

l!/s II 3 sp. t'!." 

DETAIL "E" - CONTINUITY 
FIELD SPLICE 

Post to 
Base Plate 

Y., 11 r/J x -%-"Pan Head 
Stainless Steel !Type 316! 
Set Screws (Typ.! 

2%" l'/4" 

8" 

SECTION G-G 

15A6 
11 (/J fmaxJ Holes 

for Anchor Bolts 
with Flat Washers 
ITyp.! 

BASE PLATE AND BOTTOM RAIL CONNECTION 

9%" 
fl,"$ 

v., II v., IJ 

Venting 
Hole 

Caevel bottom of post as 
required to maintain 
plumb posts (TypJ 

Bottom Rall -
2" NPS, Sch. 40 

Concrete Structure / 
or Sidewalk ~ 

DETAIL •c• - RAIL CONNECTIONS 
fSl"KJwlng Outside Face of Ral/1ng and Structure, 

Pickets Not Soown for Clarity} 

RAILING MEMBER DIMENSIONS 
OUTSIDE WALL 

llEllBER DESIGNATION 
DIMENSION THICKNESS 

Posts 

Ralls 

Joint/Sp/Ice Sleeves 

Pickets 

1%" x 334" Slotted 
Venting Hole 

2" x 4 11 Rectangular Tube 2.00" x 4.00" OJ88 11 

2" NPS (Sch. 40! 2315 11 QJ5411 

If/," NPS (Sch. 40! 1.90011 QJ4511 

fl," NPS (Sch. 40! 0.840" OJ09 11 

-% '' (/J Round Bar 0.75011 N/A 

%"If. Base [ Post & 
Plate [ Bolt Holes 

'4 ,, 

--. §. l'; 
t:: t:: . 
~ ~ 

Post 

3" 

171." $ Hole n 
(centered) ~0 

5A6 'J ![_ ~_____:t_ 

2'/a" 

II" 

ALTERNATE SLOTTED BASE 
PLATE DETAIL 

2006 FOOT Design Standards 

l3!J6 11 X ifB 11 Long 
Slotted Holes for 
Anchor Bolts w Ith 
Plate Washers ITyp.! 

PLATE WASHER DETAIL 
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For locatlons of Detalfs "A"p "8 11

p "C"p 
110 11 and 1'E 1
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l'-10" 

Ii. Post-,_ 

End Raff - 2' NPS 
Sch. 40, 90° Bend ** 
(Typ.J 

5'-0' (maxJ- Bicycle Ralflng 

7'-0" rmaxJ- Pedestrian Roi/Ing 

Top Raff- 2' NPS 
Sch. 40 (TypJ \ 

Ii. Past-,_ 

~" \ 
Post - 2" x 4 11 x 0.25" wall 
Rectangular Tube rTyp.J ~ 

,,.._See Detoll 11C11 

~~~ :,1 ir~e'11
2

r1111 

Past Spacing 

(Typ.J 

Raff ExE,nsfon Joint (Typ.J see 
Detaff D' Sheet 2 of 2 

Ii. Post--z__ 

/
1-6 11 

(TypJ 

47.' O.C. (maxJ * Picket Spacing 

(TypJ 

NOTES: 

* µIi. Picket 
Ii. Picket S-- _s Ii_ Post 

Picket Spacing of 47.' centers Is based on 
a ~" NPS. If on alternate design Is used 
maintain a maximum clear opening of 378 ". 

I I!/;,' min. - 3V,,' max. rTypJ 

--

** End Raff bend varies for Ralflngs 

NPS 

[ Bolts & Post ( 

on grades steeper than 2.4X. 
= Nomfnof Pipe Size 

~-

See Detall 11B'J 
Sheet 2 of 2 

f Ii. Bolts & Post 

114' (Case Ila! 
4' Sidewalk with I 
Thickened Edge \_,_,___6_' 

v 

4h' (Case Ilb! 

( 

See Detaff 'A' 
Sheet 2 of 2 

' 

"--___/ Bottom Raff- 2' NPS / 
Top of Sidewalk Sch 40. rTypJ -~ ., ___ l_Roll expansion joints to 

IVs ir max. Clear 

Opening (Typ.J 
~ ~ .. "~5.-;.. . ;; ~~I . ; 1·. , : . " ... , . "~ °I)· . · . · , . I 

or BlkBWO'/ J'-0" (MfnJ from free end of concrete, 

Ground Line ~ construction & expansion joints (Typ.J 

be located In panels above 
structure expansion joints # 
(35'-0" maximum spacing). Varies (3'-0' Min~! 9' ·~ 

ir-Refnforced 
___..""'-'-Concrete Structure 

I a" I Min. Width at 
Top of Waif 

. 

CROSS REFERENCE: 
For Detalls "A", 'JB", 11C11

, "D" and 11£ 11
, see Sheet 2 of 2 

ELEVATION 
(Showing outside Face of Rol/lngJ 

STRUCTURE EXPANSION JOINTS NOTE: 
# Keyed construction joints In Index No. 520 

Gravity Waif are not considered to be 
expansion joints. 

TYPICAL SECTION ON 
CONCRETE SIDEWALK 

fCASE IJ 
TYPICAL SECTION ON 

RETAINING WALL fCASE IIJ 
==========================================================NOTES========================================================== 

GENERAL SPECIFICATIONS: 
The Flor Ida Department of Transportation ')Standard Specifications for Road and Bridge Construction". 

DESIGN SPECIFICATIONS: 
American Association of State HlghwO'j and Transportation Officials (AASHTOJ "lRFD Bridge Design Specifications", current 

edition, Including 75 year Design Life. 
Florido Deportment of Transportation (FDOTJ "Structures Design Guidelines", current edition. 
State of Florida "Florida Bui/ding Code", current edition. 

DES /GN LIVE LOADS: 
Post and Base Plate.• Equivalent point load = 200 lb. load + ( 50 lb/ft x Post Spacing (ff! J applied transversely at top raff connection. 
Top and Bottom Ralls: 50 lb/ft uniform load app//ed slmuftaneous/y verflcaf/y and transversely + 200 lb. concentrated point load 

applied at midspan In the directions for both maximum stress and deflect/on. 
Pickets: Concentrated 200 lb load appl!ed transversely over an area of 1.0 square foot. 

GEOMETRY: 
Clear Opening between Pickets: Shall reject the passage of a 4 11 diameter sphere below 42" height, and a 8 11 diameter sphere 

above 42)' height. 
Clear Opening under Bottom Rall: Shall reject the passage of a 2'J diameter sphere. 
Pedestrian Ralflng Height: 42' minimum. 
Bicycle Raf/Ing Height: 54' minimum. 

DEFLECT/ON: 
Total combined defection of the roll Ing system Including the res/I lent or neoprene pods9 due to the fop roll design Jive loads, shall 
not exceed l'h" when measured at midspan of the top roll. 

APPLICABILITY NOTE TO DESIGNER: 
This Index Is not approved for use on bridges. This ralflng Is not app//cable for shlefdlng drop-off hazards for vehicular traffic. 
This rolllng Is applicable for al/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 IYj design. Adequate foundation support shall be provided for anchorage and stablllty against 
overturning. For unusual site conditions a site specific roll Ing Is to be designed l:1j the responsible engineer. The ralllng shown 
on this drawing requires a handrall for ramps steeper than a 5X grade to conform with the requirements of the Americans with 
Dlsabf/ltles Act (ADA!. Refer to FOOT Plans Preparation Manual (Volume I! Chapters 4 & 8, for the definition of vehicular, 
pedestrian and bicyclist ')drop-off hazards". 

ALTERNATE DESIGN: 
Manufacturers seeking approval of proprietary roll Ing eystems for fncluslon on the Qualified Products List as pre-approved alternate 
designs must submit app//catlon along with design documentation showing the proprietary ralflng system Is designed to meet the design 
//fe, /Ive loads, geometry and deflect/on requirements specified herein. All fixed joints are to be either welded or commercfal/y designed 
fixed joint systems. Each field section of ralflng 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 l'h IJ IYj 3 11 and located at the base of a post within the field section. 
Project specific shop drawings are required for QPL approved ralflngs, see Shop Drawings note. 

PAYMENT: 
Rat/Ing shall be paid for per //near foot (!fem No. 515-2-abb!. Payment wlll be plan quantity measured as the length along the center 
llne of the top roll, and Includes rolls, posts, pickets, roll splice assembly, base plates, anchor bolts, nuts, washers, resilient pads and 
all Incidental materials and labor required to complete lnstallatlon of the ralllng. 

RAILS, PICKETS & POSTS: 
Structural Tube and Pipe shall be In accordance with ASTM B221 or ASTM B429, Alloy 606/-T6. End Raff 90° Bends and corner 
bends with maximum 4'-0' post spacing, may be Alloy 6063-T6. Posts and End Ralls shall be fabricated and Installed plumb, 
± r tolerance when measured at 3 1-6 11 above the foundation. Pickets shall be fabricated parallel to the posts. Corners and 
changes In tangential /ongltud/no/ a//gnment, shall be made continuous with a 9' bend radius. For changes In tangent/al /ongltud/no/ 
alignment greater than 45°, posts shall be located at a maximum distance of 2'-0" each side of the corner and shall not be located 
at the corner apex. For curved longitudinal al!gnments the top and bottom rolls shall be shop bent to match the allgnment radius. 

BASE PLATES & POST CAPS: 
Base Plates and Post Cap plates shall be In acoordance with ASTM B209, Alloy 6061-T6. 

SHIM PLATES: 
Shim Plates shall be aluminum In accordance with ASTM B209, Alloy 606/-T6. Shim plates shall be used for foundation height 
adjustments greater than V.O." and locallzed Irregularities greater than !;'8 11

• Field trim shim plates when necessary to match 
the contours of the foundation. Beveled shim plates may be used In //eu of trimmed flat shim plates shawn. 

COATINGS: 
The aluminum roll Ing shall be ml/I finish unless otherwise noted In the Contract Documents. 
All anchor bolts, nuts and washers shall be hat dip galvanized In accordance with Section 962-7 of the Specifications. 

ANCHOR BOLTS, NUTS AND WASHERS: 
Anchor bolts shall be In accordance with ASTM F/554 Grade 36. Headless anchor bolts shall be threaded full length. Expansion 
Anchors are not permitted. Alf anchor bolts shall have Single Self-Locking Hex Nuts. Alf nuts shall be In accordance with ASTM 
A563 or ASTM A/94. 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 prfNent removal of the nuts. Distorted threads shall be coated with a galvanizing compound In accordance with 
the Specifications. 

RESILIENT AND NEOPRENE PADS: 
Reslflent and Neoprene pads 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'-0". Field 
splices sfmffar to the expansion joint detaff may be approved l:tj the Engineer to facffftate hand/Ing, but the ralflng must be 
continuous across a minimum of two posts. Only use the Continuity Field Spl!ce (Detall "E'JJ to make the ralllng continuous 
for unforeseen field adjustments. 

WELDING: 
All we/ding shall be In accordance with the American We/ding Society Structural Welding Code (Aluminum! ANSl/AWS Df.2 (current 
edition!. Fiiier metal shall be either ER5/B3, ER5356 or ER5556. Nondestructive testing of welds shall not be required. 

SHOP DRAWINGS.• 
Complete detaffs addressing project specific geometry (fine & grade! showing post and expansion joint focatlons must be submitted 
fJy the Contractor for the Engineer's approval prior to fabrication of the ralllng. Shop drawings shall be In accordance with the 
Specifications. 
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ANCHOR BOLT TABLE 
DIMENSIONS ANCHOR LENGTH 

CASE STRUCTURE 
'A' •e• 'C' TYPE C.l.P. Hex Adhesive 

Edge Dist. Edge Dist. :mbedment Head Bait Anchor 

I Unreinforced 6" l'-2 11 9" to'h" 1111 
Concrete 

Ila Reinforced 4" 4" 9" to'h" II" Concrete 

IIb Gravity Wall 4'h'r 3'h" l'-0" l'-t'h" l'-2" 
Index No. 520 ti top 

ANCHOR 
SIZE 

%"$ 

%"$ 

%"$ 

V." If_ 
'£! Post Cap 

2%" 

Top Ralf 

gap !TypJ 

! 1-IO" Ii. Post 

Top Rall- 2 11 

NPS, Sch.40 

Y41J Y41J 

Post - 2" x 4 11 

V., " If_ Post Cap 
Seal Weld All Sides 
!Typ.) 

Ii. Post & Anchor Bolts 
3A6" 

Post 

End Ralf-
21) NPSp 
Sch. 40 

x 0.250" thick wall 
Rectangular Tube 

Picket 

I" Offset to 
Bottom Ralf Face of Post 

2 - % " $ C.l.P. Hex Head Anchor Bolts, or Base Plate 

Shim Plates 
(as required! 

2 - % 11 r/J Headless Anchor Bolts set with an Adhesive 
Bonding Mater/al System In accordance with Specification 
Sections 416 and 931. Self-Lacking Hex Nuts & Washers. 

·o~' ,o',~, ?-:o 
' -.~'7> ·: - \] 

_o' ". ~ 0 
·: -\) 

I I 

"A" 

VB 11 Thick Reslllent or Neoprene Pad 

I~-~+- Minimum 2 - #4 Bars In Top 
of Structure for Case Ila 

~.-'~f- Minimum #4 Bars ti l'-0" 
rmax.J spacing for Case Ila 

I I 

"B" 

~ (mfnJ il (min.! . • ~Inside Face of Concrete 
• : 11 I I , 'Cf Structure or SldMafk 
· -.--~- - · (See Concrete Structure 
'>, 11 '.!,j Plans for actual dimensions 

~--~.~.~~ ·" and reinforcing deta!lsJ 

4" 

-%" JV., II 

/~ 

..t. 

' ~~ 

V.," Seal Weld Cap 
to Top of Post 
Al/Sides-~~ 

Picket 

Vs" If_ 

. 
~ OJ 

,_ 
. 
~ (\] 

Post---+-' 

"' 

DETAIL "B" 
<Top of Picket Connection Shown, 

Bottom Connection SlmllarJ 

1;; :: ~ 
" '-

<!2 " 
"'- Q) Notch Post 
~ ~ to flt Top Rall 

Y4 Jr If. Post Cap 
Seal Weld All 
Sides !TypJ 

Top Ralf 

VIEW F-F 

Ii. Post 

DETAIL "A" 
<Cast-In-Place Anchor Bolts Shown, 

Adhesive Anchors SlmllarJ 

SHIM PLATE DETAIL TOP RAIL CONNECTION 
<Base Plate Not Shown for Clarify) 

2'-0 1
) 

!'-OJI** !'-OJI 

* At the Contractor's option 2 - Vt, 11 
(/) x % 11 Pan Head 

Aluminum !Alloy 2024-T4 or 7075-T73! or Stainless Steel 
fType 3161 Set Screws at 2 11 spacing along outside face of 
ralflng may be substituted for the % "$ plug weld. ** Embedded length may be 4" for plug welded connections. 

2 1-0 1
) 

Notch Bottom 
Bottom Ralf & Ralf to flt Posl 
Edge of Base Plate 

Ii. Post & 

Y4JI max. gap 

Vz J/ fmlnJ - Expansion Joint fa JI 4 sp. f!2 2'/z II r I" 4 sp. f!2 2'/z II 

Ii. Bolt Holes ~ _ 

---i-~-J----J:l---i-

%" $ Plug 
Weld* 

2" 

V.," (maxJ- Field Sp/Ice Sffp Joint 
~~~----c-..-t~-----r~~ 

I Ralf Section 

r------ --------1 r------- --------1 
'l'l ©G©©GG© G© 

Post to 
Base Plate 

%11 If. Base 
Plate 

'lJ5" 
L_______ --------1 L __ ----- ---- ____ I 

~:/o: ---Round ov: :th- - -(_Aluminum Sfewe :;- - R:nd ove~ ~h - ~;;o~2~~~::~;e;~;~u;,i"(:r 
ends of rails Va 11 JVz IJ NPS (Sch. 401 ends of rails Va 11 Stainless Steel fType 3161 Set Screws 
(TypJ (TypJ along outside face of rolls (TypJ 

8" 

c+----~Ralf to Post 
5A6'' 

Post 

.23,4 II IY4 IJ 

'5A6 
11 (/J fmax.J Holes 

for Anchor Bolts 
with Flat Washers 
(TypJ 

DETAIL "D" - EXPANSION JOINT 
<FIELD SPLICE SLIP JOINT S/M/LARJ 

DETAIL "E" - CONTINUITY 
FIELD SPLICE 

SECTION G-G 
BASE PLATE AND BOTTOM RAIL CONNECTION 

V." $ 
Weep 
Hofe 

5A6 11 5A6 11 

Bottom Ralf -
2 11 NPSP Sch. 40 

Cawef bottom of post as 
requl red to maintain 
plumb posts (TypJ 

_,...--,-Concrete Structure / 
or Sidewalk ~ 

DETAIL "C" - RAIL CONNECTIONS 
<Showing outside Face of Structure and Ra111ng 

Pickets Not Shown for Clarify) 

RAILING MEMBER DIMENSIONS 

I/EMBER DESIGNATION OUTSIDE 
DIMENSION 

Posts 2" x 4 11 Rectangular Tube 2.00 11 x 4.00 11 

!with or without radius edges! 

Ralls 2" NPS !Sch. 40! 2J75J/ 

Joint/Sp/Ice Sfewes !'/:," NPS !Sch. 40! 1.90011 

Pickets % " NPS (Sch. 40! 1.050 11 

% " If_ Base Plate 

-, -, 
~ ~ 

C:: C:: . 
~ ~ 

WALL 
THICKNESS 

0.2501) 

OJ541
J 

OJ451
J 

OJ/3" 

3" 

13/,s" $ Hofe n 
(centered) m3 

'Ms" Steel If_ "' 

2'/a" 

II" 

ALTERNATE SLOTTED BASE 
PLATE DETAIL 

2006 FOOT Design Standards 

'31i6 II x Ifs JI LDng 
Slotted Holes for 
Anchor Bolts with 
Plate Washers (Typ.J 

PLATE WASHER DETAIL 

CROSS REFERENCE: 
For locations of Details 11A1J, 118 11

, "C 11
, 

11D1
J and "E1J, see Sheet I of 2 
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/
1-6 11 6'-0" IMaxJ- Equal Panels 

Addltlona/ Rall For Ii. Post ITyp.! 
Bicycle Fae/I/ties 

"' 1: 
"' " 

"' 
~ 1: 
i5 " I ~ ;,. 
" "' i5 j I 

~ Ill ;,., 
.!:: 
ill 
"ll 
"-

Ground Line 

Retaining Waif or Thickened 
Edge of Sidewalk 

Min. from free end of concrete, 
construction & expansion joints fTypJ 

Post Spacing ITypJ 

Aluminum Ralls & Posts 2" NPS 
Schedule 40 or 2!h "qJ x 3A6" 
Wall Round Tube ITyp.! 

Roll Expansion 
Joint ITyp.! 
See Detall "C" 

Rall expansion joints to be 
located In panel above structure 
expansion joints # ITypJ 

NOTE: NPS = Nominal Pipe Size 

Pedestrian Rall Spacings 

Varies 0 1-0" M!n.J 
ITypJ 

IB/cyc/o Rall Spacings! 

rAdd/tlona/ Rall For 
~----+---,I Blcyc/o Facllltles 

"' I 
;,. 

;-- I I 
I I <o 

I 

"' 
I I 
1 1 Aluminum Ralls & 

~--t-----,-,,.1 Posts - 2 11 NPS "' 1: 
0, 
I 
'-

0, 
I 

" "' ~ 1: i5 " 
" 

~ 

~to i5 -_, ~ 
Ill "' ._ -ill 

"ll '-
"-

;--
<o 
I 

"' 
;--
<o 
I 

"' 

Sch. 40 or 
2!h ,, qJ x 3A6 " wall 
Round Tube ITyp.J 

See Detall 11 A" 

Slope (away from 
dropaffJ ~ 

............,-+-· 45° ~ 
l'-O'J ELEVATION 

STRUCTURE EXPANSION JOINTS NOTE: 
# Kf1/ed construction jolnts In Index 

No. 520 Gravity Wall are not considered 
to be expansion joints. 

4'J S!deHa/k with 
Thickened Edge 

9 11 Varies (3'-0" MlnJ 

AWMINUM PIPE GU/DERAIL NOTES 
GENERAL SPECIFICATIONS: 

The Florida Department of Trans{XJrtatlon 11Standard Specifications for Road and Bridge 
Construction". 

OES /GN LIVE WADS: 
The Pedestrian Gulderall was tested /Jy the FOOT Structural Research Center and found to resist 
an equivalent Service Loading of 50 lbs/ft acting slmultaneous/y In the transverse and vertical 
direction when applied at the height of the Top Rall. 

PAYMENT: 
Guidera/I shall be paid for under the ccntract unit price for Pipe Guidera/I IA/um/numJ, LF I/fem No. 
515-1-2!. Pcyment for the Guidera/I w/11 be plan quantity measured as the length along the center 
llne of the top rall, and lncludes ralls, {XJsts, plckets, rall spllce assembly, base plates, anchor bolts, 
nuts, washers and all Inc/dental materials and labor required to complete Installation of the Gulderall. 

APPLICABILITY NOTE TO DESIGNER: 
This Guidera/I Is not appllcable for shleldlng drop-off hazards for vehicular traffic. This Guidera/I 
Is appllcable for mounting on walls and other roadway structures subject to pedestrian or blcycle 
use where drop-off hazards do not exceed 2 1-6 11

• Also app/lcable for select uses on sidewalks, 
within service areas and slmllar locations where foundation support and anchorage are adequate or 
can be provided. For drop-off hazards exceed!ng 2 1-6 11

, Pedestrlan/Blcyc/e Ra!llngs for customary 
appllcatlons are provided In Index No 1s. 850 or 860. For unusual site conditions a site specific 
ralllng Is to be designed /J; the respanslble engineer. Refer to the FDOT Plans Preparation 
Manual !Volume IJ, Chapters 4 & 8 for tho definition of vohlcufar, pedestrian and blcycflst 
11drop-off hazards 11

• 

ADA REQIJIREMENTS.• 
The Gulderall shown on this drawing does not conform with the requirements of the Americans 
with Olsabllltles Act IADAJ for ramps steeper than a 57. grade or stairways. 

ALT ERNA TE DESIGN: 
Manufacturers seeking approval of proprietary ralllng systems for Inc/us/on on the Quallfled Products 

6" 6" 
8" 

TYPICAL SECTION THRU RAILING List as pro-approved alternate designs must submit app//catlon along with design documentation 
<Sldf!Nlo/k Shown, Retaining Woll Simi/or) showing the proprietary ralllng system Is designed to meet the gecmetrlc requirements specified 

herein, provides a minimum 50 year design life and that deflect/ans due to the Design Live Loads 
do not exceed l'h" at midspan of tho top rall for tho Pedestrian Guidera/I and 2'h" at midspan 

3"' 3" % 11 
- Expansion Joint 

I 

l!/8 " max. - Field Sp/Ice! 

on\ 
I 

Rall S 
' 

action 

JV., If 

BJ' x 6 11 x ~JI If. 
Top Rall 

of the top rall for the Bicycle Guidera/I. All fixed joints are to be either welded or ccmmerclal/y 
designed fixed joint systems. Each field section of rall/ng must be ldontlfled with a permanently 
affixed label with the manufacturer's nome and the FOOT QPL approval number. Labels must be 
a maximum of l'h" /J; 3" and located at the base of a past within the field section. Project specific 
shop drawings are required for QPL approved ralllngs, soo Shop Drawings note. 

8-----< CJP PIPE RAILING & POSTS: 
Structural Tube and Pipe shall be In accordance with ASTM B22/ or ASTM B429, Alloy 606/-T6. End 

Ra11sect10 ~-j~---~~ 
V., IJ qJ x %: IJ Aluminum Set LRound over both ~lumlnum Sleete 
Sere.¥ (Underside of Rafi) ends of ralls y8 

11 Member * 
*Sleeve Member Sizes: 

ITyp.! 

2!h 11 qJ x JA6
11 wall Tube Rall - 2 11 qJ x 3A6 11 wall Tube Sleete 

2" NPS Sch. 40 Pipe Rall - l'h" NPS Sch. 40 Pipe Sleeve 

DETAIL •c• - EXPANSION JOINT 
<FIELD SPLICE SIMILAR) 

YB 'J Thlck Res!l!ent 
or Neoprene Pad 

~ Ii. Guidera/I & Anchor Bolts 

Post 

DETAIL "D" 
BASE PLATE DETAIL 

Post 

Ii. Guidera/I & Anchor Bolts 

Post 

Bottom Rall or 
Mlddlo Rall IB/cyclo 
Fae/I/ties! 

CJP ">---<Ci Va" Thick Res I/lent 
or Neoprene Pad 

Galvanized Hex Nut and Washer 

DETAIL •a• 

Post 

R--~CJP 

;,, 

Galvan/zed Hex Nut and Washer 

Base Plate (See Detall 1
1D11J 

with Shim Plates las req'd.J ;,, 
Base Plate (See Detall "D"J 
with Shim Plates (as req'dJ 

RAIL TO POST CONNECTIONS 

"' 
" " -"' t 

~ 
~ 

t:: 
~ 
"" w 

Unreinforced Concrete 
Sidewalk with Thickened 
Edge 

CONCRETE SIDEWALK MOUNTED 

"' 
" ~ "' : 

-. .s 
~ 

"' ._ 
.g 
~ 

""' 
4'h'J 3~" 
Min. Min. 

9 11 Min. 

Back face of Relnf. 
Concrete Retaining 
Wall 

Varies 

Width of Structure 
at 6" Embedmont Depth 

RETAINING WALL MOUNTED 

** 2 - I" rp x 8" Steel Anchors: Galvanized Steel Bolts !As Shown! ICIP!; Galvan/zed U-Bofts Permitted (C/P!; 
Galvanized Adhesive Anchors Permitted f***J; Expansion Anchors Not Permitted. *** Adhesive anchors shall be fully threaded headless anchor bolts set In drllled holes (manufacturer recommended diameter) 

with an Adhesive Bonding Mater/al System In accordance with Specification 416 and 937. The minimum embedment Is 6". 

DETAIL "A" 

4" 

JV., I/ 

SHIM PLATE DETAIL 

@ -
-

Panel 90° Bends and corner bends with a maximum 4'-0 11 post spacing, may be Alloy 6063-T6. Posts 
shall be fabricated and Installed plumb,± / 11 tolerance when measured 3 1-611 above the foundation. 

BASE PLATE: 
Base plate shall be In acaordance with ASTM B209, Alloy 606/-T6. 

SHIM PLATES.• 
Shim plates shall be In acccrdanco with ASTM B209, Alloy 606/-T6 and shall be used for foundation 
elevation adjustments greater than Y4 11 or /ocallzed Irregular/ties greater than !/e 11

• Field trim shim 
plates when necessary to match foundation centaurs. Beveled shim plates mcy be used In lieu of 
trimmed flat shim plates shown. 

ANCHOR BOLTS, NUTS & WASHERS: 
Galvan/zed Anchor Bolts shall be In acccrdanco with ASTM F/554 Grado 36, Galvan/zed Nuts shall be 
In acccrdance with ASTM A563 or ASTM A/94 and Galvanized Washers shall be In acccrdance with 
ASTM F436. After tho nuts have boon tightened, tho anchor bait threads shall be distorted or tho 
nuts and baits spat welded and ccated with a galvanizing campaund In acccrdance with the 
Specifications. 

RESILIENT PAOS OR NEOPRENE PAOS: 
Res/I lent or Neoprene pads shall be In accordance with Specification Section 932, except that testing 
of the flnlshed pads will not be required. Neoprene pads shall be durometer hardness 60 or 70. 

JOINTS: 
All fixed joints are to be either welded all around and ground smooth or commercially designed 
fixed joint systems I soldered, brazed, fused, banded or shrink fitted! approved /J; tho Engineer. 
Mechanical joints other than expansion joints are not permitted unless approved lJj the Engineer. 
Posts shall be connected to the base plate bj wefdlng only. Field splices slm!lar to the expansion 
joint detall mcy be approved /J; the Engineer to facllltate shipping and hand/Ing, but ralls must be 
continuous across a minimum of two {XJsts. Expansion Joints shall be spaced at a maximum of 30'-0". 

WELDING: 
All we/ding shall be In accordance with the American We/ding Society Structural We/ding Code 
!Aluminum! ANSl/AWS Dl.2 (current edition!. Fii/or metal shall be either ER5/83, ER5356 or ER5556. 
Nondestructive testing of tho wolds shall net be required. 

SHOP DRAWINGS: 
Complete dotalls addressing project specific geometry (//no & grade! showing past and expansion joint 
locations must be submitted /Jj the Contractor for the Engineer's approval prior to fabrication of 
tho Guidera/I. Shop drawings shall be In accordance with tho Specifications. 
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~-----,,--~~Bars G2 (evenly spaceaJ 

1-1--f----t---+----+-+---Ba rs A rF .SJ 

Bars F IN.SJ ----rt---t--<r--t-+---< 

H:;cl=l'cl:;cl='cl:;cl==J:;t==J:;t=l'------ Ba rs K IF .S.! 

Bars M IN.S.J --~Ht-~-tt---tt---tt--t-1 
l~+-#-+-+-+--tt-+--lt-+---Ba rs J IF.SJ 

• 
I ' 

aars HV 
\Bars GI 

(showing Near Side! !showing Far Side! 

VIEW A-A 
I shear key not shown! 

NOTES 

SPECIF /CA T/ONS: 
American Assoc. of State Highway and Transportation Offlclals IAASHTOJ LRFD Bridge Design Specifications (current edition!. 
Flor Ida Dept. of Transportation Structures Design Guldellnes (current edition). 
Flor Ida Dept. of Transportation Standard Specifications for Road and Bridge Construction (current edltlonJ and Supplements as amended. 

MATERIALS: 
All reinforcing steel shall conform to ASTM A615 Grade 60. 

SURFACE FINISH: 
A Class 5 App/led Finish Coating sholl be app/lea to the top of the wall and the exposea face above ground line. 

ARCHITECTURAL TREATMENT: 
Alternate Architectural Treatments may be substltutea for the Striated Pattern shown when approvea /Jj the Engineer. 
Concrete required for Archltectural Treatment Is not Included In the quantltltes. 

TRAFFIC RAILING BARRIER: 
If there Is a Traffic Rall!ng Barrier on the wall, Wall Joints and Barrier V-Grooves shall al!gn and Wall Expansion Joints 
and Barrier Open Joints shall a//gn. 

PAYMENT: 
All Retaining Wall costs9 Including all mlscellaneous costs9 shall be paid for at the unit contract price for 
either Class II, III or IJl Concrete !Retaining WallsJICYJ and Reinforcing Steel !Retaining Walls! ILBSJ. 
Retaining Wall quantities shall nat Include concrete nar relnf. steel for Traffic Roi/Ing Barrier. 
Traffic Ralllng Barrier llncludlng Bars SVJshollbe paid for under Concrete Traffic Ralllng Barrier !Bridge!. 

Front Face 
af Wall 

Backflfl 
w 

i-- _J 

4" Min. 

~Bars A (pa/rea with Bars JJ 

I 
-

Slope Backwall NOTE: 
See Plans for Retaining Wall Data 

D so11---L 
0'-0'J mln.J 

i/ Const. Jt. 

/
Ba

1
r_s_H __ _ 
- Footing Cover ltypJ 

, 
_ I I ~ /'_ 

E ,---+---~ -,i--1----t~~\-"' 

.J Ltoe rc--*L ~---+---Footing Cover !bot. only! 
Bars Z key 

*a 
1 k~ '~Bars GI 

Lfoot Bars M lpalrea with Bars FJ 

* Shear Key Is requ/rea only when 
specif/ea /Jj the Engineer 

I 
-

Slope Backwall ""' 

Bars J & K 

NOTE: 
All bar dimensions are out-to-out 

TYPICAL SECTION 

BENDING DIAGRAM 

l'-o'h'1 

Bars M Bars N 

Total Length 

l
~---l-'--0-"_La_p~S~~~-e-l-~-p-.J------<I 

'-~----=l====-1~-ll ~I ~~~~_J 
Bars GI 
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** Wall joint spacing 25 ft. maximum. 

x c m ers 
At minimum, every fourth wall joint 
to be an expansion joint. 
See Plans for actual wall joint spacing 
and expansion joint location. 

**Wall Joint Spacing 

~ 11 V-Groove across top and down 
front face of wall at joint (typ.J. 
Extend V-Groove down back of wall 
to 6 11 min. below ground. 

w 14 11 ~,, ha f • • (ty .) p 

Ground Line 

Top of Footing ' 
Level (typ.J 

Const. Jt. 
(roughen surface 
~ ir min. amplltudeJ 

3" qi PVC Drain Pipe 
at 10 ft. max. spacing (typ.J 
See 'Typical Backflll Delo/I' 

At Contractor's option, 
Striations moy terminate at 
6 11 min. below ground fine 

(see 1V-Groove Detall 1J 

See 'Def a!/ A' 

Striated Surface shall 
consist of uniform vertical 

grooves of Vs" to V.." 
depth and spacing 

Stem Offset 

3 
7' 11 V-Groove 
fsee 'V-Groove Deta!IJ 

-I Thickness of form /Iner 
Onc/ud/ng strlotlons! 

SECTION A-A 

Thickness of form finer 
(/nclud/ng striations! 
__________ -% 1' V-Groove 

,,_ (see 1V-G roove 
Detalf1J 

Woll Joint 

Top of Footing 

(paired with 
Bars GI! 

Wall Joint 
( requ/ red at footing step! 

Const. Jt. permitted 
(keywoy net required! 

All exposed surfaces of FRONT ELEVATION 

BarsR [>-
Thickness of 
form finer 
(/nclud/ng 
strlatlonsJ 

Bars G3 

Front Face 
of Wall 45° 

Traffic Roi/Ing Barrier 
shall receive a Class 5 
App/led Finish Coating 

Bars 5V 

3" Gov.? 
(typ.J "-

Bars N tP B" 

BARRIER ON WALL DETAIL 
(for Traffic Ral//ng Barrier details see Index No. 420! 

Front Face of Wall 

Inside ends of weep holes shall be covered with 
1.0 square foot of galvanized mesh with Y," openings 

3" qi PVC Drain Pipe. 
Slope down !lz 11 from back to front of wall and extend 

Y," beyond beth front face and back face of wall. 

Fina/ Ground//ne. 

+~I'"" 
V-GROOVE DETAIL 

Vertical Line 

Front Face 
of Wall 

Stem as constructed 

:i:: Stem Offset On.J = H(ff.J/16 

STEM OFFSET VAWES 
( for H < 20 ft.! 

Bockf/11 /oyers to be sloped beth transversely 
and long/tudlnal/y as necessary to drain and 
prevent ponding during backfllllng. 
Backf/11/ng shall comply with FOOT Specifications. 

Front Face 
of Wall 

SECTION B-B 

[Bar D 

[ Wall Joint 

% " V-Groove (typ.J 
fsee 'V-Groove Detafl'J 

_--:J 

9" 

WALL JOINT DETAIL 

DETAIL A 

Front Face 
of Wall 

[ Bar D 

6" 
r-=---1 

Bars D 
(field bend! 

TYPICAL CORNER JOINT DETAIL 

See Roadway Plans for 
d ralnage requl rement * Key to stop 6" from top of wall. 

Joint across top of wall to be straight llne. [ Wall Joint 

Excavation shall comply with 
-,,-___ FOOT Specifications. 

Drain shall be continuous 1.5' x 1.5' clean, broken stone or gravel, 
graded and placed so as to allow free drainage. 
Place geotextlle fabric, meeting requirements of FDOT Specification 
985 and Type D-3 of Index No.199, around the perimeter to 
prevent flit from washing out. 

Front Face 
of Wall 

,y, .. I~ "' Vz" Preformed Expansion Joint Fiiier 

:::;"!: I Bars D o 12" 
l'"':-r ..... "'T'"V (max. spacing! 

='---+--Approved metal 
or fiber cap 

l-f....l.-'"'.'."":-==+~=""""'+---1 Gootextlle fabric, l'-0" wide and full height of fl/I, 
[ Bar D __ J91""'__:j--__-meetlng requirements of FOOT Specification 985 

and Type D-5 of Index No.199. 
Apply an adhesive approved 11; the Engineer to 

TYPICAL BACKFILL DETAIL EXPANSION JOINT DETAIL the back of wall for attachment of fabric mater/al. 

@ -
-
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NOTES 

A. SPECIFICATIONS: 
!. General Speclflcatlans: 

a. Flor Ida Department of Transportation Standard Specifications for Road and Bridge Construction 
(Current Edition) and Supplements as amended. 

2. Design Speclflcatlans: 
a. AASHTO Standard Specifications for Hlglwtay Bridges !Current Edition!, 
b. AASHTO Gulde Specifications for Structural Design of Sound Barriers !Current Edition! 
c. Florida Department of Transportation's Plans Preparation Manual, Volume I (Current EdlflonJ. 

B. DESIGN CRITERIA: 
The Precast Sound Barriers are pre-designed and based on the criteria In the Plans Preparation 
Manual, Volume I and the foffowlng sol/ conditions.• Sites wlth sol! SPT N values between 10 and 40. 

C. CONCRETE AND GROUT: 
I. Concrete Class and Compressive Strength: 

a. Cast-In Place Collars: Class IJl" (f'c = 5500 psi! 
b. Precast Pano/s & Collars: Class IJl" (f'c = 5500 psi! 
c. Posts: Class IJl" (f'c = 5500 psi! 

2. Grout for Auger Cast Pf/Ing: 
a. Maximum Working Compressive Strength = 2200 psi 
b. Minimum 28 Day Strength = 5500 psi 

D. REINFORCING STEEL.• 
I. Reinforcing steel shall conform to ASTM A 615, Grade 60. 
2. Welded wire fabric shall conform to ASTM A 185 (smooth wire!. 
3. Concrete Cover of 2 11 shaft be provided, unless otherwise noted. 

E. SURFACE FINISHES: 
Provide a Class 5 Finish In accordance with Specification Section 400, unless otherwise shown on the 
Waif Control Drawings. Soo Index No. 5201 for texture finish options. 

F. PILING: 
Construct Auger Cast Pl/Ing In accordance with tho Plans and Specification Section 455. 

G. UTILITIES: 
Field verify the locations of all overhead and underground utlfltles shown In the Waif Control Drawings. 

H. NEOPRENE PADS: 
I. Neoprene Pads for Panel Bearing Points Between the Stacked Panels: 

The Neoprene pads for the panel bearing polnts shaft be plain Neoprene pads. The p/aln Neoprene pads are 
exempt from the requirements of Section 932-2. The pads shall be JOO percent Po/ychloroprene (Neoprene) 
Grade 50 durometer hardness and may be molded or extruded and vulcanized In large sheets and cut to size. 

2. Nooprono Pads for Collar Bearing Points: 
a. Cast-In-Place Collar: The Necprene pads for the C.f.P. CXJl/ar bearing points shall be plain Necprene pods. 
b. Precast Collar.• The Neoprene pads shall be FOOT approved composite pads meeting the requirements of 

Specification Section 932-2 with a minimum load rating of 10 tons, Grado 50 duromotor hardness. 

J. CASTING TOLERANCES: 
I. overall Height & Width: +/- )!, " 
2. Thickness: +/- ~ 11 

3. Plane of side mold: +/- '/J5 11 

4. Openings: +/- ~ 11 

5. Out of Square.• Va 11 per 6 ft., but not more than % 11 total along any side 
6. Warping: '/J5 11 per foot distance to nearest corner 
7. Bowing: 1/240 panel dimension 

K. SOUND BARRIER WALL NOTES: 
I. Distance between pl/es shall be a maximum of 20 ft. from center/In• to centerflne. These Sound Barrier Waif 

Standard Indexes allow for 5 Piie/Post CXJnnectlon 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. Waifs greater than 12 ft. In height shall CXJnslst of 2 stacked panels !upper and lower!, each fess than 12 ft. In 
height, and with the height of the lower pone/ not fess than one third of the height of the upper pone/. Waifs equal 
to or fess than 12 ft. In height shall cans/st of a single panel. 

3. Horizontal panel joints shall be located outside of the graphic reflef (ff appflcable!. Horizontal panel joints shall 
be held at a constant elevation for a given wa/19 where possible. 

4. Posts shall be "H" "type cross-section with panels Installed from above. Panels shall not be Installed untll auger 
cast pf/es and C.t.P. collars we reached their 28 day design strength. 

5. See Index No. 5205 for the five plle/{XJsf connection options. The Contractor may choose any of these opflons9 

unless specfffcaffy excluded In the Waif Control Drawings. 
6. Alf posts shall be held plumb In auger cast pf/es with an Installation template. The template shall be adjustable 

for horlzontal placement, vertical placement and pfumbness of posts. The template shaft be such that the lnstaffatlon 
tolerances can be held. Template shall rernaln ln place for a minimum of 12 hours after post lnstaffatlon. 

7. The Contractor shaft be responsible for meetlng OSHA requirements. An/ utl/lty adjustments, charges for power 
stoppages, aft reallgnments, spec/al erection methods, etc. to meet these requirements shaft be Included In bld. 

8. Structural Steel shall be In acoordance with ASTM A 36. 
9. Structural Stool - Pffo/Post Connection Option D: Post assombflos shall bo shop fabricated In acaordanco with 

Specification Section 460. We/ding detaffs and welding operations shall be In accordance with the current edition 
of ANSl/AWS DIJWofdlng Code. Field wofdlng Is not permitted. 

10. Structural Stool with Concroto Casting - Plfo/Post Connection Option C: Store stool posts In a location protected 
against environmental conditions. Prior to pouring the concrete around the structural post, post shaft be free of 
loose rust, scale, dlrt, palnt, of/ and foreign mater/al. 

L. VECP OR CONTRACTOR REDESIGN: 
I. In no case wlll VECP's or Contractor Redesigns be allowed to modify foundation designs, or post spacing. 
2. Substitution of proprietary panels or systems not fisted In the Waif Control Drawings wlff not be allowed. 

M. QUALIFIED PRODUCTS UST: 
Manufacturers seeking approval of proprietary sound barrier panels, posts and foundations or systems for Inc/us/on 
on tho Quaf/flod Products List as pro-approved suppl/ors must submit a QPL Product Evaluation Appl/cation along 
with design documentation, vendor drawings and other Information as required In the Sound Barrier QPL Acceptance 
Criteria showlng the proprietary product Is designed to meet aft specified requirements. Project specific Shop 
Drawings are required for sound barrier projects In accordance with Specification Section 534. 

N. ALTERNATES 
The Contractor shaft construct the standard precast 20'-0" panel option depicted In the plans or shaft construct 
one of the proprietary sound barrier panel or proprietary system optlons (panel and foundatlonJ llsted In the 
Waif Control Drawings. 

O. FINISH COATING: 
I. Alf waif areas not shown to receive an anti-graffiti CXJatlng shall be coated In acoordance with Specification 

Section 400 of tho Specifications with a Class 5 App/fed Finish Coating. Tho ca/or of the system shall bo 
same as tho anti-graffiti system or as directed /Jj tho Englnoor. 

2. Structural Steel Post Assembly Coating System - Piie/Post Connection Option D: The steel post assembly shall 
receive a shop app/led three-coat system comprised of one coat of an approved self-curlng Inorganic zlnc 
primer In accordance with Specification Section 561 followed fJ; two coats of an approved Type M coal tar 
epoxy consisting of a minimum dry flfm thickness of 8 mffs each to yield a minimum total dry flfm thickness 
of 16 m!ls. The app/lcatlon of the coal tar epoxy coating shall be In strict conformance with the Manufacturer's 
pubffshed specifications. The /Im/ts of the coating system shall be the exposed surface areo of the post assembly 
from the top of post to 2'-0" below Top of Collar (£/fN. AJ. After the post assembly Is Installed, ft shall be coated 
with an approved CXJmpatlbfe Class 5 App/fed Finish Coating In acaordance with Specification Section 400 or an 
anti-graffiti coating. The color of the Class 5 Coating shall match the color of the panel unless otherwise noted 
In tho plans. Alf components of coating system shall bo on tho Doportmont's Qua/If led Products List. Tho matorlaf 
suppl/er shall certify compatlbf/fty of paint system. 

P. TEST WALL.-
The Contractor shall CXJnstruct a test waif at the beginning of the project cansfstent with Specification Section 534. 
Tho Contractor shall demonstrate that all casting and erection tolerances can bo mot In order to assure that the 
prefabricated elements flt together as Intended. 
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7}'pe •s• 
ASHLAR STONE 

-1' • Back Face Varies 
I Y., " Front F oce I %"to 1Y.," 

- ~IJ 

Type -c• 
SPUT FJCE RUNNING BOND BUJCK 

kl 
14 

%"Mortar 
Joint 

B" x 16" 
Running Bond Block 

31 " 716 
Amplitude 

7"1pe •E• 
~~~~~Wiilii ........ IWi ...... liiilliiW~ WIRE-CUT BRICK 

y., II Depth 

2'/z" x 712" 
Running Bond Brick 

Type •F• 
PEA GRAVEL 

Type "G• 

Random Vs " - Y., " 
Gravel Texture 

VERTICAL FRICTURED FIN 

'"I 14 ,,, o.c. 
Typ. %" 

7"1pe •H• 
TRAPEZOID VERTICAL FINS W/ FRICTURED 
FJCE (COl.DRAIXJ DR/16 NJGREGATEJ 

NOTES.· 

I. Surfaces shall be formed, rolled, or pressed using form 
l!ners fn accordance wfth the Plans and Speclffcotfons 
(Class 3 Surface Finish). 

2. See Wall Control Drawings for project aesthetic requirements. 
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If Post & Piie ~ 

Non-roadway face of wall 
!Broom Finish! 

!'/,, " Mox. !TypJ 

If Post & Piie 

ff. l'/z" x ,,_411 x y,,11 
Neoprene Pads 

Finished Grade 

R/W Line 

J If Post & Piie 

S'J fTypJ 

"' l'-4') t'h 1
' x /1-4 11 x Y,," 

~~ -... Neoprene Pad If V-Groove & 
+-i===F"i=;;::;:;;;::;:;;;::;:;;;::;:;;;:;::i;::;:;;;::;:;;;::;:;;;::;:;;;::;:;;:;f---fi--;;*1 Cl" l/J Po/yothy/ono Rod 

l'h" x l'-4" x Y,, 11 

Neoprene Pad--~ 

SECTION 8-8 

I" l/J Po/yettr;lene Rod !continuous! 

Roadwoy face of woll !'/,,"Max. (Typ,) Roadway face of wall 
Front Face Panel Texture 
!Formed! 

Front Face Post Texture 
!Formed! 

20'-0 11 Max. 

PLAN 

20'-0" Max. 
-~ If Post & Piie 

5'-0" Top of wall elevation 

1,1 Top Panel\ 
1,1 

11 IA, 11 

11 11 

II~ 11 Post 

1,1 
!TypJ 

1,1 Bottom Pano/-.,, 

11 11 
Bottom of wall elevation 

6'J Min. 
/

1-6" Max. 

Auger Cast Piie !Typ.J 5" !'/, " 
I I Mdx . 

.--~--.-

f,·~ • •-1---- /" l/J Po/yettr;lene 

:j==!; .... .J:d rod fcontlnuousJ 

Varles 

Top Pano/ 

II 
II 
II 
II 

If Post & Piie 

Top Panel 

ELEVATION STEP AT TOP OF WALL 

~ If Post & Piie 

Bottom Pano/ Bottom Panel 

'h" 

Auger Cast Piie 

TYPICAL ELEVATION 
<Piie/Post Connection Option A Shown) 

ELEVATION STEP AT BOTTOM OF WALL 
<Piie/Post Connection Option A Shown) 

l'/z 11 x l'-4" x Y.," 
Neoprene Pads 

SECTION A-A 

TYPICAL PANELS AND POSTS 

@ 
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~ -"" ~ 
" "' " ~ 

IE 
/8 1-4'h" Max. (For Piie/Post Connecflon Opflons A9 8 9 C & EJ 

19'-dh" Mox. !For Piie/Post Connection Option DJ 

* Vertical Steel .... #4 Bars fD 10"_ ~~$~$~:j:::~ 
!As=0.24 ln2/ftJ !Typ.J 

NOTE 
At the Contractors Option, Smooth 
Welded Wire Fabric may be used 
(equal areaJ. 

Horizontal Steel- #4 Bors " 8" !As=0.30 ln2/ftJ !TypJ-

Tr'PICAL PANEL ELEVATION 

, 

* In lieu of utlllzlng the pick up points below, panels may be cost vertlcol/y or cost horlzontol/y 
then tiffed upright using tllt-tobles prior to lifting from form. In this case, the vertlcol steel 
may be reduced to #4 Bars rD l'-3 11 fAs=OJ5 fn2/ftJ. 

I: 0.207 L 

I 

"' 
~ 
0 

- "< 

"' 
~ 
0 

- "< 

"' 
~ 

Panel Length (lJ 

0.586 L 

I 

"< 

Pick up points 

"< 

REQUIRED PICK UP POINTS FOR PANELS 
!Panels shall be rotated about long axis only! 

0.207 L : I 

5" 

V," Chamfer I JI 
!Typ.J '<'" 

Broom Flnlsh 
Back Face L_ 

See 
Delo/I A\ 

Max. 

Texture 
JFrontFace 

SECTION E-E 

5" I'/,,,, 

I 11 

Max. 

. 

. 
~ 

lj_ 
Y.? IJ Chamfer / 11 

I 2 kq.Sp. !Typ.J 
I I 

I 2 Eq.Sp. 

DETAIL A 

See Delo/I Bl 
I 19'-2" Mox. !For Piie/Post Connection Options A, B, C & EJ , 

C----+--------------------------___, 
~ 19'-IO" Mox. !For Piie/Post Connection Option DJ J 

SECTION D-D 

r I" Wide V-Groove 

-!=======;;;;=~'~~-+ _[ ~ V Groove 

,,,., 

~ 

. 
~ 

. 
~ ~ .,._ 

:i 
" ~ 

! 
C\J 

-~ 

I 

' 

SECTION F-F 

l'-35/a" 

9·',4" 53" 

I 

R- !/," 

~ 
/ .. . 

/ 

~ 
I I 

4'%" I Formed Texture 
1" II / I Front Face 

DETAIL B 
<Typical both ends! 
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~ 
I 

"-

"" "' I 
"-

" t:: 
.e 
&l 
I§ 
8 
'-
iil 
~ 

~ 
I 

"-

See Detall 2 for pone/ dimensions 
See Detall I for panel dimensions 

Total vertical reinforcing 
shall have an area of not less 
than that of typical posts. 
See Note I. ---

/ . 

CASE I 
<Interior Angle) 

Typ/cal post 

CASE 2 

[ Post & Pl/el 'l' 
-

~ I 
~ 

I 
--

I <Exterior AngleJ • 

~[ i=!_ ~ 4%"j~ 
-=-/_~ 

/---JG 
DETAIL I DETAIL 2 

PIVOTING POINT DETAILS 
NOTE: The shop d rawlngs shall Include specific pivoting point detalls of pone/ ends 

at locations where the deflection angle (2 6.J between panels exceeds 7°. 

Top of wall per Plan LJ[ Web 

] 
~~i 

5" r/J Web 
Hole (TypJ 

[ WT IS X 117.S -%:" X 6" Shear 
Connectors 

WT IS X 117.5 [ WT 
Flange 

. 
~ 
~ ' \ 

#4 Bars (PalrsJ~ 

7~ 11 max. spacing 

R = Y,"!Typ! 

% IJ X 61
) Shear 

Connectors !Typ.! 

[ WT IS X 117.5 

[ Post 

& Pl/"_]_ ~ 

~ 
I 

[ S" $ Web 
Holes !TypJ 

4S0 !TypJ 

1l 

"' iii 
~ 

--4 
I 

~ 
~ 

ClJ 

"ll 
'-
~ 
iii 
~ 

Steel Section 
WT IS X 117.S 

~-r--%" $ X 4-%" Shear 
Connectors (Typ.! 

ft. Shear Connectors 
!TypJ 

-%: 11 X 4%" Shear 
Connectors (TypJ [ Shear 

Connectors 
(TypJ 

[ 5" $ Hole 

WT 15 X lf1 .5 Post Detail For 
Piie/Post Connection Options C & D 

NOTE: The WT IS X 117.5 Section shall 
extend Into the Auger Cast Piie. 

%11 X 4%" Shear 
Connectors (Typ.J 

R = Y," !Typ! 

Varies 
Elev. A 89/,6" 7'/,6' Elev. A 

tdh" tdh" 

2" 

/ 
2'hlJ 

5'14 If '14 II 

Total vertical reinforcing 
shall have an area of not less 
than that of typ/cal posts. 
See Note I. 

~ 
4';4 II Typ. :- §; 

AJ.Jger Cast Pile ~ t: 

\ . 
~ 

. 
~ 

"' . 
~ 

. 
~ 
"-

. 
~ 

"' 

Front Face 
Wall 

. . 
[ Post ~ 

"' ~ 

& Piie l . 
~ 

-LO . . 
~ ~ ., 

#4 Bars W Bar Pairs! 

o 7!.-'2" max. spacing 

11-9ir 

tdh" 

/ 

I 

'14 If 5'14 II '14 II 

Front Face 
Wall 

L,p;,," Typ. 

R = Y,"!Typ! 

82' I Sy,'' 

__r[ Post & Piie 
I 

I 5~11 

L,'.= [ Post & Piie 

7';4'J 

/1-911 

tdh" tdh" 

-1 / 

~h" 

'14 II 5';4" '14 II 

I I/ II 

SPECIAL POSTS FOR 90° CORNERS FOR 
PILE/POST CONNECTION OPTIONS A, B & E 

Collars for Speclal Posts shall be 3'-6" tb 

I 

. 
~ OJ 

Auger Cast 
Piie 

. 
~ 

~ 
"-

% 11 X 4%" Shear 
Connectors (Typ.J 

. . 
~ 

"' 
~ I 

. [ Post & Piie] _ . [ S" $ ~ ~ "' --+ Holes "' . 
\ ~ ~ . ~ 

"' ~ lli \ 

[ WT 15 X 117.57 

Front Face R = Y," !Typ! 
Wall 

tdh" 

'14 JI 

7';4'J 512 

!-'= [ Post & Piie 

SPECIAL POSTS FOR 90° CORNERS FOR 
PILE/POST CONNECTION OPTIONS C & D 
Collars for Speclal Posts shall be 3'-6" tb 

11-9ir 

tdh" 

/~Auger Cast 
Piie 

5';4 II '14 II 

I Sy,'' 

__r[ Post & Piie 

-%" X 6" Shear J ~;Piie Length 
------See Dela/ls for 2-------

Connectors (TypJ 11 _ I _J Minus 6" 

WEB HOLE & SHEAR CONNECTOR SPACING DETAIL 
<Concrete not shown for clarity. For lfmlts of 
concrete see Index No. 5205, Sheet No. 4 of 7 J 

Varies 

PANEL PLAN 

@ -
-

NOTES.• 
I. For Table of Reinforcing Steel Sizes, see Index No. 5206. 
2. For Pile/Post Connection Options A through E, see Index 

No.S20S. 
3. For Post & Piie Lengths, see Index No. S206. 

SPECIAL PANELS AND POSTS 
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Ii. Post~ 

10 1-0 11 Max. 

HALF ELEVATION 

i----- Symmetric about Ii. Panel 

Top of Panels 

Horfzontol 
joint between 
stacked panels 

<Piie/Post Connection Options A, 8, C and E ShownJ 
<Front Face Panel Texture Type "H" and Front Face Post Texture Type "H" ShownJ 

<Graphic Type SE-2 ShownJ 

@ -
-

V.," Max. 

Form llner 

?recast wall panel Broom finish 

Second layer surface for 
graphic design !optlonal! 

TYPICAL FORMING DETAIL 

F rant Face Panel 
Texture !Formed! 

Single layer flat surface attached to form 11ner for casting 
smooth areas of wall design. See graphic drawings. Joints 
between flat surface and form finer to be sealed watertight. 

<Front Face Panel Texture Type "H" ShownJ 

NOTESt 

I. Broom finish shall be scored In plastic concrete on the back 
face of precast panels. 

2. Contractor shall submit specific form /Iner samples for 
approval /Jj the Engineer. 

3. 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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"- Post & Pile 
Non-roadway face of wall 
Back Face Panel Texture 
(* Rolled! 

II/." Max. (TypJ 

* Texture may be Rolled or 
Pressed Into Plastic 
Concrete. 

Roadway face of wall 
Front Face Post Texture 
(Farmed! 

PLAN 

R/W Line 

__} "- Post & Pile 

5 11 (Typ.J 

Roadway face of wall 
Front Face Panel Texture 
!Formed! 

~II 5" 11/4 11 

Top Panel 

Varies ~ "- Post & Pile 

r-----'-1-11 II 
11 II 
11 II 
11 II 

Top Panel 

ELEVATION STEP AT TOP OF WALL 

"- Post & Pile 

Bottom Panel _--T--aottom Panel 

Varies 

4 11 x 4 11 x 'h" 
"- Post & Pile ~ "- Past & Pile 

20 1-0 11 Max. 

Neoprene Pads (TypJ-4-0I 

fC.. !'h" X / 1-4 11 X V.,'r 
Neoprene Pads 

Finished Grade 

6" Min. 
! 1-6 11 Mox. 

5 1-0 11 

Post 
(Typ.) 

Top of wall elwatfon 

Bottom of wall elwatlon 

Auger Cast Pile (TypJ 

TYPICAL ELEVATION 
(Textured Finish not Shown for ClorltyJ 
<Piie/Post Connection Option A Shown) 

l'h" x /1-4 11 x V., 11 

Neoprene Pads 

SECTION A-A 

l'-4" 

~ Auger Cast Pile 

ELEVATION STEP AT BOTTOM OF WALL 
<Piie/Post Connection Option A Shown) 

l'h II X 11-4 11 X v., II 

~'I _~4==J=:.:*;;;;;;;;;;;;;;1;;;;;:;;;;;;:;;;;;f::::f1-;--'iNeoprene Pad Ire._ V-Groove & 
t • I" I/! Polyettrjlene Rod 

'£'} 

I" IP Potyettr;lene Rod (oontlnuousJ 

t'h" x l'-4" x V., 11 

Neoprene Pad--~ 
-~ "- Neoprene Pad 

SECTION 8-8 

TYPICAL PANELS AND POSTS 

@ -
-
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"' 
~ 
0 

2; 
~ 

~ "' "' ~ "' " ~ 0 

"' 
~ 

IE 
19'-2" Max. (For Piie/Post Connecflon Opflons A9 8 9 C & EJ 

19'-10 11 Max. (For Piie/Post Connection Option DJ 

* Vertical Steel .... #4 Bars fD 10"_ ~~$~$~:j:::~ 
!As=0.24 ln2/ftJ !Typ.J 

NOTE 
At the Contractors Optlon9 Smooth 
Welded Wire Fabric may be used 
(equal area). 

Horizontal Steel- #4 Bars " 8" !As=0.30 ln2/ftJ !TypJ-

TYPICAL PANEL ELEVATION 

, 

* In lleu of utlllzlng the pick up points below, panels may be cast vertlcal/y or cast horlzontal/y 
then ti/fed upright using tllt-tables prior to llftlng from form. In this case, the vertlcal steel 
may be reduced to #4 Bars rD l'-3 11 fAs=OJ5 !n2/ftJ. 

I: 
Panel Length (lJ 

: I 0.207 L 

I 
0.586 L 

I 
0.207 L 

- "< "< 

Pick up points 

- "< "< 

RE()JJIRED PICK UP POINTS FOR PANELS 
<Panels shall be rotated about long axis on/yJ 

5" 

*"\ 

See Dela/I Bl 

Max. II II Max. 

-

Texture 
Non-Roadway Foce 1 

Texture 
I Roadway Face 

____i F rant Face 

Back Face L.. 

See 
Dela/I A\ 

SECTION E-E 

*" Max. I I 
5" 

I 

l'/4" 
I Mox. 

' 

. 
~ 

j_. 

'I I 2 kq. Sp. 
I I 

I 2 Eq. Sp. 

DETAIL A 

I 19'-2" Max. !For Piie/Post Connection Options A, B, C & EJ c----+---1-------
~ 19'-IO" Max. !For Piie/Post Connection Option DJ 

SECTION D-D 

\ 

SECTION F-F 

Rolled or Pressed Texture 
Back Face 

-j
---t- 'yo<--_,(-----¥--*-~i'- -LO r I • ™'"'""'• w• ~ / R= W' _ _l_ 

/ 

Front Face 
6" Typ. I Formed Texture 

DETAIL B 
<Typical both ends) 
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See Detall I 

Typ/col Post 
CASE I 

llnterlor Angle! 

Typ/col Post 

See Delo/I I 

Total vertical reinforcing 
shall have an area of not less 
than that of typ/col posts. 
See Note I. ---

/ 

[ Post & Pl/el 9' ~ I 
Q 

I 
- -

I ~ 
Chamfer as ~ \ Rrc1ulred Q 

\ 
DETAIL I 

J'-9" 

ielh" tel/," 

2" l 

4/," Typ. 

Total vertical reinforcing 
shall have an area of not less 
than that of typ/col posts. 
See Note I. 

Auger Cost Piie 

\ . . . . ~ [ Post ~ ~ I ~ K. "' . & Piie l 
~ ~ 

"' 
_,,., 

. . . 
~ ~ ~ "' "' 

l'-9" 

tel/," 

Texture 

Front Face 
Woll 

See Delo/I I (Back Face Chamfer Shown 
Front Face Chamfer SlmllarJ 

#4 Bars (Pairs) f!2 
L,p;." Typ. 

CASE 2 
<Exterior AngleJ 

PIVOTING POINT DETAILS 

7V," max. spoc/ng 

R = V," !Typ! '14 II 51/.t II '14 ll 

71/.t" 5Vz" Lr [ Post & Piie 

Front Face 
Woll 

#4 Bors W Bar Pairs! 

rD 7Vz 11 max. spacing 
R = V," (Typ! 

8 2" 5Vz 11 

i--; [ Post & Piie 

-------------SPECIAL POSTS FOR 90° CORNERS FOR----------
--------------PILE/POST CONNECTION OPTIONS A, B & E----------

Collars for Special Posts shall be 3'-6" $ 
NOTE: The shap d rowings sholl Include specific pivoting point detolls of pone/ ends l'-9 11 

at locations where the deflect/on angle (2 6.J between panels exceeds 20°. %" r/J X 4%" Shear 
Connectors (TypJ 

~ 
I 

"-

"" "' I 
"-

" t:: 
.e 
&l 
I§ 
8 
'-
iil 
~ 

~ 
I 

"-

Top of wolf per Pion LJ[ Web 

] 
~ 
1l 

"' iii 
~ 

~~i 
I 

--4 
' 

~ 
~ 

ClJ 

"ll 
'-
~ 
iii 
~ 

5" r/J Web 
Hole (TypJ 

[ 5" QJ Web 
Holes !TypJ 

Steel Section 
WT 15 X 117.5 

~-r- -% " QJ X 4-% " Shear 
Connectors (Typ.! 

ft. Shear Connectors 
!TypJ 

Elev. A 89/,6" 7'/,6' Elev. A 

-%" X 6" Shear J ~;Piie Length 
Connectors (TypJ 11 _ I _J Minus 6" 

Web Hole & Shear Connector Spacing Detall 
<Concrete not shown for clarity. For llmlts of 
concrete see Index No. 5205, Sheet No. 4 of 7 J 

[ WT 15 X 117.5 

WT 15 X 117.5 

-% "X 4-%" Shear 
Connectors (TypJ 

-% " X 6" Shear 
Connectors 

[WT 
Flange 

45° (Typ.! 

[ Shear 
Connectors 
!TypJ 

[ 5" ~ Hole 

WT 15 X /f1 .5 Post Detall For 
Piie/Post Connection Options C & D 

NOTE: The WT 15 X 117.5 Section shall 
extend Into the Auger Cost Piie. 

-% " X 6 11 Shear 
Connectors !TypJ 

[ WT 15 X 117.5 

-% "QJ X 4-%" Sheor 
Connectors (Typ.J 

R = V," !Typ! 

tel/," tel/," 

71/.t II I 5Vz 11 

Auger Cast 
Piie 

. 
~ 

~ 

"' 

. 
~ K. 

. 
~ 

"' 

Front Face 
Woll 

.s "' . " ~ 
~f:.-

\ 
\ 

[WT 15 X 117.57 

R = V," !Typ! 

tel/," tel/," 
Front Face 
Woll 

_%" X 6" Shear 
Connectors !TypJ 

/ ~Auger Cast 
Piie 

'14 II 51/.t II '14 II 

9'/," I 5W' 
'--" [ Post & Piie i-; [ Post & Piie 

-------------SPECIAL POSTS FOR 90° CORNERS FOR----------
-------------PILE/POST CONNECTION OPTIONS C & D----------

Varies 

-------see Deto/11--------

PANEL PLAN 

@ -
-

Collars for Special Posts shall be 3'-6" $ 

NOTES.• 
/, For Tobie of Reinforcing Steel Sizes, see Index No. 5206. 
2. For Piie/Post Connection Options A through E, see Index 

No.5205. 
3. For Post & Piie Lengths, see Index No. 5206. 

SPECIAL PANELS AND POSTS 
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fl_ Post~ 
i----- Symmetric about ff.. Panel 

10 1-0" Max. 
Top of Panels 

~· 

· / Horizontal 
joint between 

· stacked panels 
H+f!++++H++++HH++++H++++++++H++++HH++++H++++ 

HALF ELEVATION 
<Piie/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 LG-3 Shown.! 

Back Face Panel Texture 
!Rolled or Pressed Into 
Plastlc Concrete) 

V.O." Max. 

Form /Iner 

?recast wall panel 

Second layer surface for 
graphic design loptlonalJ 

TYPICAL FORMING DETAIL 

0 

Front Face Panel Texture 
!Formed! 

Single layer flat surface attached to form Uner for casting 
smooth areas of wall design. See graphic drcrwlngs. Joints 
between flat surface and form finer to be sealed watertight. 

<Front Face Panel Texture Type "H" Shown.! 
<Back Face Panel Texture Type "D" Shown.! 

@ -
-

NOTES: 

I. Contractor shall submit specific form /Iner samples for 
approval bj the Engineer. 

2. Textures and graphics shown are for demonstration 
purposes only. See Wall Control Drcrwlngs for project 
specific texture and graphic requirements. 

GRAPHICS AND TEXTURE DETAILS 
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(Typ.) 

I'/.,,, 

~ Max. I) 

"' 0 
I 

"-

19'-2" Max. fFor Piie/Post Connection Options A, B, C & EJ 

19'-10' Max. (Far Piie/Past Connection Option DJ 

9 1-7 11 Max. fFor Options A9 8 9 C & EJ 9'-7 11 Max. (For Options A, 8, C & EJ 

I 

9'-1111 Max. fFor Option DJ 9'-11" Max. fFor Option DJ 

5" 

I' 
(Typ.) 

.!.I 

IC. Panel 

2 11 Clear 
(Typ.) 

FIRE HOSE ACCESS HOLE TYPICAL DETAIL 
<Front Face of Woll Shown> 
<Flush Pone/ Option Shown 

Recessed Pone/ Option S Im/lo r J 
NOTE: Fl re Hase Access Point to be located 

at or near fire hydrants 

%11 x 11-6 11 x 11-6 11 

Neoprene Diaphragm 
Plug (See Plug Detalf) 

-~-Provide 111 X 11-4 11 X 11-4 11 

Square Recess In Wall 

Bottom 
of Panel 

% ' thick Neoprene Plug with 
Ribbed Diaphragm Grade 70 
durometer hardness 

2 11 r/J Hole 

V.." IP X 3" Min. 
Anchor Pin Typ. 
(2 11 Min. Edge Distance) 

SECTION G-G 
<Flush Pone/ Option Shown 

Recessed Pone/ Option Simi/or> 
5" (Typ.! 

~ Bottom of 
Bottom Panel 

I'/.," 

II I 
5' 

Max. 

P recast Panel 
See Grating Detalf 

4-%" 
(TypJ 

A 10 11 

B !'-!" 
c 11-4 11 

D 2 1-8 11 

Grade behind wall 
to drain to holes. 

SECTION H-H 
<Flush Pone/ Option Shown 

Recessed Pone/ Option Simi/or> 

!!, " IP Hofe 
(TypJ 

60° 
(Typ.! • 

'f' 

11-611 

PWG DETAIL 

@ -
-

19 1-2 11 Max. fFor Plle/Post Connection Options A9 8 9 C & EJ 

19 1-1011 Max. fFor Piie/Post Connection Option DJ 

4'-2" Mox. fFor Piie/Post Connection Options A, B, C & EJ 
4 1-6 11 Max. fFor Piie/Post Connection Option DJ 

Grating recessed with ~ 
back face of waif (Typ.! H I 

4 1-2 11 3 1-4 11 

#4 Bars (Typ.! 

DRAINAGE HOLES TYPES A, 8, C & D 
<Front Face of Woll Shown> 
<Flush Pone/ Option Shown 

Recessed Pone/ Option Simi/or> 

NOTE: Place double mat of welded steel wire fabric In bottom 5 1-0 11 

of panels with d ralnage holes. Hole Types A, B, C and D refer 
to distance from bottom of panel to center of opening. See Woll 
Control Drawings. 

3 1 8 11 -

2% 11 X V8 
11 Louvers (Typ.J 

V..'IP x 3' jJ 
(Expansion Anchor J \ 

\ Wanda/ Proof TypJ ~ 
\ d < 0 / 

' ' I 

~ 

~ 

\ 

~[ 
/ 0 ~ 0 \ 

11. 

\ 0 / 

\ 
I 

\ 

0 ' 

L 2" X 2 11 X '/.," (Typ.J __/ 
2"XVs"Bor 

2' '/.," I 3'-3% 11 

' 

SECTION J-J GRATING DETAIL 

NOTES: 

Bottom of 
Bottom Panel 

Grating shall be ASTM A 36 steel and shall be hot dip galvanized after assembly In 
accordance with ASTM Specification A 123. 

Ex{XJnslon anchors shall be In accordance with ASTM A 307 fGolvanlzedJ. 

We/ding shall be In accordance with the current edition of the ANSllAWS DI.I Welding Code. 

2006 FOOT Design Standards Last 
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~ Postp 3 1-6 11 
(/) Collar and 

3 1-0 11 
(/) Auger Cast Piie 

Top of waif per Plan 

~ ,. 
lo 

Precast Post 

Top of Collar 
per Plan 
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NOTES: 

3 1-6 11 
(/) Collar 

SECTION 8-8 

SECTION C-C 
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Cast Piie 

[ Noise Waif 

Bars P3 

/, For Post and Piie Lengths, see Index No. 5206. 

2. For Table of Reinforcing Steel Sizes and DIM 1A1 

9 see 
Index No. 5206. 

3. For Precast Collar Option, see Sheet No. 2 of 7. 
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AUGERED PILE REINFORCEMENT DETAIL SECTION F-F 

PILE/POST CONNECTION OPTION A 
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PRECAST COLLAR DETAIL Projected Lacatlon 
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Composite Bearing Pad 
!See Index No. 5200! ITypJ 
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NOTES: 
I. For Post and Piie Lengths, see Index 

No. 5206. 

2. For Reinforcing Steel Sizes, see Index 
No. 5206. 

3. For Piie/Post Connectfon Optlon A, see Sheet 
No. I of 7. 
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!See Note 4! 
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Cast Piie 
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LAP AND COLLAR DETAIL 
<Looking Down the Wa/1J 

• '-.. "' 
a': " ~ t:: ..., 
ell " "' a.. 

"' AUGERED PILE 
REINFORCEMENT DETAIL 

-
-

NOTES: 
I. A precast collar shall not be permitted with this Piie/Post 

Connection Option. 

2. For Post and Piie Lengths, see Index No. 5206 • 

3. For Tobie of Reinforcing Steel Sizes and DIM 1A1
, 

see Index No. 5206. 

4. Meehan/cal Anchor Terminators shall develop 1257. of the 
specified yield strength of the bar. 
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POST ASSEMBLY DETAIL 

Steel Section 
w 12 x 79 

Form !TypJ 

Form Bed 

HORIZONTAL CASTING ORIENTATION 
(Front Face Post Texture Type "H" Shown) 

Top of wall per Plan 

El<N.A~---

[ Post 

Web Hole (Typ.J 

[ 5" I/) Web Holes (TypJ 

Steel Seel/on 
Wl2 X 79 

WEB HOLE SPACING DETAIL 

NOTES: 
I. The Wl2 X 79 load carrying member Is coated with concrete 

for durabl/!ty, aesthetic reasons and to make the connection to 
the panels. 

2. The steel and concrete fXJSf assembly ls not a reinforced 
concrete design. 

3. The steel and concrete post assembly shall be cost vertlcal or 
cast horizontal according to the casting orientation shown above. 

4. All Structural Steel shall be In accordance with ASTM A 36. 

5. A precast collar shall not be permitted with this Pile/Post 
Connection Option. 

6. For Post and Pile Lengths, see Index No. 5206. 

PILE/POST CONNECTION OPTION C 

2006 FOOT Design Standards Last 
Revision Sheet No. 

PRECAST SOUND BARRIERS -
PILE AND POST REINFORCING STEEL 

07101/05 4 of7 
Index No. 

5205 



To p of wall per Plan 

F 

X3X'i{, LS 
Ang le Bracket (TypJ \... 

Top of Col Jar per Plan cSLfB_ 

"' " -~ 
" " !!) 

" ~ 
-.J 

" "' o._ 

fc" 

c,- ~ Post a nd 2'-6" r/J 
t Piie 

-

I 

-

Auger Cos 

A) 

,-Steel Sec 
WIO X 8 

tlon 
8 

Bars P4 

;..., 

"' 

"-2·-
Cas 

er 
~~ 

"' "' 

(TypJ 

Elev.A er 

6 11 rP Auger 
t Piie 

\_ 
Bottom of Augered 
Hole per Plan 

POST IN AUGERED HOLE 

. 

. [ 
~ 

Post WIO X 88 

"it 
"' . 
~ 

LSX3X'i{, 
Angle Bracket (TypJ 

Front Face of Wall Panel 

Bfs 11 X 6 11 X ~ IJ Bearing f.'s 

. 
~ 

~ 

PLAN VIEW AT TOP WALL 
(Flush Panel Option ShownJ 

Back Face of Post 

~ Post Steel Section WIO X 88 

~ 
+--------·~ -----~{_lil _Bearing & li2 Wall 

. 
~ 

5V2" Cover 

\:~ Post 

L5X3X'i{, 
Angle Bracket ITypJ 

F rant Face of Post 

SECTION A-A 

SECTION 8---8 

Projected Locations of 
4" X 4" X ~" Composite 
Bearing Pad 

[ Bearing & ~ Wall 

~ Post 

Bfs" X 6 11 X ~ IJ Bearing f.'s 

2'-6" IJJ Auger Cast Piie 

Steel Section WIO X 88 

Top of wall per Plan 

"' 
F 

" -~ 
" " !!) 

" ~ 
-.J 

"t; 
<!:' 

"' " -~ 
" " !!) 

~ Elev. A 
;: (Top of 

~ Collar! J 

" ~ 
-.J 

.E 
~ 

"' " -~ 
" " !!) 

"' ~ 
"' " ~ 
-.J 

" "' o._ 

· rGJ .. '-·"·~ 
~ ~ 11 

Plate 

GJ 
BEARING PLATE DETAIL 

11 ~ 
11 

,,. 
~ 

A) 11 ~ 
" 

11 
:i: 

LSX3X'i{, " 
11 

~ 
II I 

Front Face ~ Angle Bracket 
LSX3X'i{, of Panel 11 

<-:yp • Angle Bracket 
11 'U. ITyp.J 

~ 
11 Back Face 

~ 
~ 

of Panel 
._ 

11 
Cl 

11 
{\J ~ ~ 
~ 

._ 
F rant Face of 11 " " e, 
WIO X 88 Post :i: -I Back Face of " ~ 

WIO X 88 Post ~ " 
11 

:i: Vi>" Bearing If_ " 
11 ~ 
11 

LSX3X% 
rr -

JI~ ;. 
~ "' 11 

II I ;. t: 
lL - I 

~ 11 
[ Angle Bracket ,,. 

11 
~ 
"" .'2> 
" Top of Collar :i: 

2¥8" " per Plan 
~ 

11 

~Post& Piie~ [ Bearing Pad 

2'-6" f/J Auger Cast Pile 

PARTIAL POST DETAIL 

WIO X 88 POST DETAIL 
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SECTION C-C 
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NOTES: 
I. All Structural Steel shall be In accordance with ASTM A 36. 

2. For this Piie/Post Connection Option the Wall Panel Length 
Increased /:J/ 8" to 9'-10 11 and 19'-10 11 respectlve/y for the 10 1-0 11 

and 20'-0" post spacing. 

3. For Post and Piie Lengths, see Index No. 5206. 
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per Plan 
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NOTES: 
I. The construction of this option utfllzes a patented process covered 

/J; patents held I>; Stole Controctlng ond Engineering Inc. Arr; use 
of this design Is subject to the rights of the patent holder !U.S. Potent 
Nos. 5,234,288 & 5,429,455! and all patent royalties or l/cense fees 
sholl be the sole responslbl//ty of the user. 

2. For Post and Piie Lengths, see Index No. 5206. 

3. For Table of Reinforcing Steel Sizes and DIM 1A1
, see Index No. 5206. 

4. For ?recast Collar Option, see Sheet No. 7 of 7. 

To use this design contact: 

State Contracting and Engineering, Corp. 
3100 North 29 th Gou rt 
Hollywood, FL 33020 
Phone.• (954! 923-47 47 
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SECTION T-T 

NOTES: 
I. 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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BAR BENDING DETAILS 
All bar dimensions In bending diagrams are out-to-out. All bars not shown In the bending diagrams are straight. 
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BAR Pl 

Bar Length = 2'-5 11 

POST & PILE 

l'-311 

I I 
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4'h"I I~ 

BAR P2 
Bar Length = 5 1-5 11 

BAR P3 

Bar Length = 7'-4" 

CAST-IN-PLACE COLLAR 

/
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~ 

~ 
BAR P4 

Bar Length = 6 1-0 11 

'- Bottom of Auger Cast Piie '-Bottom of Auger Cast Piie 

PILE/POST ELEVATION VIEW A-A 
<Piie/Post Connection Option A Sf'KJwnJ <Piie/Post Connection Option A Sf'KJwnJ 

NOTES: 
Bars A, B & Pl are used In Options A, B & E. 
Bars C are only used In Option A. 
Bars C2 are only used In Option B 
Bars P2 are used In Options A & E. 
Bars P3 are only used In Option A. 
Bars P4 are only used In Option B. 
Bars pg & PIO are used In the Cast-In-Place Collar Options. 

For Bar Designations, See Index No. 5205. 

POST AND PILE DIMENSIONS 

PILE LENGTH PILE LENGTH 

WALL 
TYPE 

OPTION A OPTIONS B, C, D & E 
POST 

LENGTH 10'-0" 20 1-011 

POST 

BAR P9 BAR PIO 

Bar Length = 10'-2" Bar Length = 9 1-2 11 

TABLE OF REINFORCING STEEL 

PILE/POST REINFORCING CAST-IN PLACE 
COLLAR 

10'-0" POST SPACING 20'-0" POST SPACING 
1-B-AR_S;.;...A...;;,..."'-".;._B...;A;.;.R.;.S;;;..;;;B.;;.... __ B_A_R.;;;S.;..A ...... ....;..;;.;..._B..;;AR;..S;.;.;.;.B;.;.;.;.--1 BARS c BARS C2 BARS Pl BARS P2 BARS p 3 BARS P4 BARS pg BARS PIO 

POST 
SPACING 

20 1-0 11 

POST 
SPACING 

10 1-0 11 

POST 
SPACING SPACING t---S-IZ_E_t--_S_IZ~E-..-D-IM-..,'~A~'T--S-IZ_E_-t--_S_IZ~E-...... D-l-M~'A~'T-~S~IZ~E,.....T-~S~IZ~E,.....t-~S~IZ~E,..... ....... S~l~Z~E__, ....... ~S~IZ~E__,,__S~l~Z~E--t""""s~1z~E,,....-r-~S~IZ~E,,...-.j 

A 12'-o'h" 1/ 1-011 14'-0" 12'-0" 15'-0" #4 #4 10'-0" #5 #5 9'-0" #9 #7 #4 #4 #4 #4 #5 #5 

B 13'-o'h" 11'-0" 15'-0" 12'-0" 16'-0" #4 #4 10'-7" #5 #5 8'-10" #9 #7 #4 #4 #4 #4 #5 #5 

c 14'-dh" 12 1-0 11 16'-0" 13'-0" fT'-0" #4 #4 10-5" #6 #6 10'-4" #9 #7 #4 #4 #4 #4 #5 #5 

D 15'-dh" 12'-0 11 17 1-0 11 13'-0" 18'-0 11 #5 #5 12 1-1/ 11 #6 #6 10 1-3 11 #9 #7 #4 #4 #4 #4 #5 #5 

E 16'-0'h" 13'-0" 17 1-0 11 14'-0" 18'-0 11 #5 #5 12 1-9 11 #7 #7 11 1-IO" #9 #7 #4 #4 #4 #4 #5 #5 

F 17'-o'hll 18'-0" 19 1-0 11 #5 #5 12'-7" #7 #7 11'-8" #9 #7 #4 #4 #4 #4 #5 #5 

G 18'-0'h" 19'-0" 20 1-0 11 #6 #6 14'-ll" MJ #8 13'-I" #9 #7 #4 #4 #4 #4 #5 #5 

H 19'-dh" 20'-0" 21'-0" #6 #6 14'-IO" MJ #8 13'-0" #9 #7 #4 #4 #4 #4 #5 #5 

21 1-0" 22'-0" #6 #6 14'-g" #9 #9 14'-3" #9 #7 #4 #4 #4 #4 #5 #5 

J /6 1-0 11 22 1-0 11 /6 1-0 11 24 1-011 #6 #6 14 1-8 11 #9 #9 14'-2" #9 #7 #4 #4 #4 #4 #5 #5 

K 22 1-dh" /6 1-0 11 23 1-0 11 /7 1-0 11 
26

1
-0

11 * #7 #7 17 1
-/

11 #9 #9 14'-I" #9 #7 #4 #4 #4 #4 #5 #5 

* For Steel Post Option 110 11
9 use 30'-0". 

NOTE.• USE THIS INDEX ONLY WHEN SOIL SPT N VAWES ARE BETWEEN 10 AND 40 
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-% 11 Intermediate 

11 Open Joint ** 
Deck Joint* 

Coping !Typ.J "\ 

Gutter Line ,I 

' 

PLAN <BRIDGE MOUNTED RAILING/SOUND BARRIER SHONN, 
WALL OR FOOTING MOUNTED RAILING/SOUND BARRIER SIMILAR) 

<Reinforcing Steel not s/'KJwn for c/orltyJ 

Roi/Ing End Transition required when Roi/Ing/Sound Barrier shown 

Edge of Approach Slab (Coping!"\ 
Guardrail called for In Roadwoy Plans ~ continuing on Roadwoy 

7 

' 

* On Bridges see Superstructure and Approach Slob Sheets for actual dimensions and 
joint orientation. Open Roi/Ing/Sound Barrier Joints at Deck Expansion Joint locatlons 

Begin or End I 

Approach Slab --1 

shall match the dimensions of the Deck Joint. For treatment of Ra/f/ng/Sound Barrier walls 
on skewed bridges see Index No. 490. Deck Joint at Begin Bridge or End Bridge 

l 

I 

* 90'-0" Maximum 

1 

Spacing%" Open Joint 
~· ~--------------------~\~---------------------<·--------~ 

* 30 1-0 11 Maximum Spacing !!.? ff V-Groove 

shown, Deck Joint at ff.. Pier or Intermediate Bent, Junction Slab or Footing slmllar. 

** '%ff Intermediate Open Joints shall be constructed plumb and provided at.• 
UJ - Substructure supports where superstructure slob Is continuous. 
(2J - Midspan where span length exceeds 90 ft. 

Roi/Ing/Sound Barrier shown 
continuing on Roadway ____ 

-% 11 Intermediate 

Open Joint ** (

V," V-Groove In both faces and top of 
Roi/Ing/Sound borrler !Constructed plumb 
and equally spaced between open joints! 

Ill Deck Joint* "A'"'J 
!3J - Intermediate locatlons (equally spaced! between midspan and 

substructure supports where span length exceeds 180 ft. 
14! - Construction Joints for Junction Slabs and Footings 

Begin or End 
Approach Slab ---1 

LJ - -
F=========== ========F======= == =-==--- =-= = - - - -- -

--
=:; ~ == : =~~ = = =Sou= =rrler=E= Tape~ l:e Sh=t :. 2 ~ 3~requl~ed :hen :u: bor:.r= = = = = = 

6 11 Min. 

- - .] Is terminated on a Bridge or Approach Slab, or within the clear 
zone of the Roadwcy. See Plans for locotlon of End Taper. 

"" 14 1-B'J 
- _ U0 1

' Thick wall section for Sound Barrier End Taper, see Section C-CJ 

-- - - -See Detoll '1B" 
for Mortar Plug f %" V-Groove "' G i1 9 J -;;-r r Guardralf(when called - - - - -

+--------1----11-+---------1 1~ 
1

1 - _ .;..J J _ for In Roadwoy Plans! - - __ _ 

F = = = :1= = - - - - - - == ------F=------

I"';;;;== = = = =I==: : : : : = = = = = = = = = = = =I= do = = = = = = = = = = = = = = = = = = ==I= do= = , 
;,,+---tt--NAME OR DA TE ' I - - I I - I I - I 

- - - ~~.1~~3J~BRIDGE NUMBER: :: ::~.: ~ ~ ;:,;;:~ ~ :_~; ~ ~:: :_~ ~ :,;; :: ~ ~ ;;:..;: ~ ~ :_~; ~ ~:,: :_~ ~ :,;; :,: ;;;;:~ ~ ;d == 
' ' 

,__~(~~>l:.,__~~~~~---11--~~~~~-+~~~~~~~ 
., ' ':::...'"'°.-~-~-~;-~-~~-~-~;-~_~;-~_~;-~_~;-~_~;-~_~;~~=~;-~_~;-~_~;-~_~;-~-~r-:~:~~~-:.-

+----------~ ' . o•._·, '.0,o '., ·'.'oo 0:,' 0

00. 

"-·,""':._·_ -.v. -,-.~,'P.·, ~v. '--·--?";._-_'\v, -.--,'P;._-.:-.v., 

~Bridge Deck___/ ...!.J 
' 

Approach Slab !Flexlble Pavement Approach Slab / 
Shown, Rigid Pavement Approach Slab SlmllarJ"__/ 

See Detall "A" for Roi/Ing End Transition \ 
when Guordrall called for In Roodwcy Plons___j 

.... - -.... - -

i===== 

I===== 

i::::-== 

r 
ELEVATION OF INSIDE FACE OF RAILING/SOUND BARRIER <BRIDGE MOUNTED RAILING/SOUND BARRIER SHONN, 

WALL OR FOOTING MOUNTED RAILING/SOUND BARRIER SIMILAR)(Relnforclng Steel not s/'KJwn for clorltyJ 
Junction Slab or Footing...--/ 

TRAFFIC RAILING/SOUND BARRIER NOTES 
This ralllng hos been structurally f!Voluated to be equivalent or greater In strength to a safety shape/sound barrier combination ro!llng 
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 harlzontally at 3'-6" height above the deck. 

CONSTRUCTION REQUIREMENTS : The Traffic Roi/Ing/Sound Barrier and joints shall be constructed plumb, they shall not 
be ccnstructed perpendicular to the roadwoy surface. Sf/p forming Is not permitted. 

CONCRETE AND REINFORCING STEEL : For Roi/Ing/Sound Barrier on bridges see General Notes. For Wall and Footing 
mounted Roll!ng/Sound Barrier, concrete shall be Closs II for sl!ght/y aggressive erwlronments and Closs DZ" for moderately or 
extremely aggressive environments. All reinforcing steel shall be Grode 60. 

NAME, DATE AND BRIDGE NUMBER : For Ralflng/Sound Barrier on bridges, the Name and Bridge Number shall be placed on the Traffic 
Roi/Ing 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 constructed. For a major widening the date shall be the 
year of the widening. Black plostlc letters and figures 3J' In height may be used, as approved tJy the Engineer, In lleu of the letters and 
figures formed /Jj % " V-Grooves. V-Grooves shall be formed /Jj preformed letters and figures. 

MARKERS : For Roi/Ing/Sound Barrier on bridges, Elevation Markers shall be placed on top of the Traffic Roi/Ing/Sound Barrier or 
Bridge Deck at the end bents as directed /Jj the Engineer. Markers are to be furnished /Jj the Florida Deportment of Transportation 
and Installed /Jj the Contractor. The cost of lnstalllng the markers shall be Included In the Contract Unit Price for the Ralflng/Sound 
Barrier. 

CROSS REFERENCE: 
For Section A-A and Deto!l 1

1B", see Sheet No. 3 of 3. 
For Section C-C, Detall "A" and V-Groove Lettering Detall, see Sheet No. 2 of 3. 
For Wall mounted Roi/Ing/Sound Barrier Details see Index No. 5212. 
For Footing mounted Roi/Ing/Sound Barrier Details see Index Nos. 5213 IT-Shaped!, 5214 IL -Shaped! or 5215 !Trench!. 
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r 4 11 (Space may be Increased to 6 11 to 
lap Bars SP & SR an opposite side [If_ of Open Joint 
of remaining Bars 5Vp as required) 3~ 11 

18 Sp.o 4 11 = 6 1-0" 
4 ~. ( 

37s" 18 Sp.tD 4 11 = 6 1-0 11 6" Spacing ITyp.! 

Bars SS/ 

!Typical at open joints! I ITyp/cal at open joints! 

Bars SS!* 

I 6" Spacing ITypJ 

Field bond top Bars 
SS/ as requ/ red 

43 1-0" End Taper 

2%" Min. Spacing Bars 

Begin Bars SR Bars SP only SP & SR 
each face, paired ~ 
with Bars SP_.... ~Bars SS2 rBars SR ITyp.! Bars SS2 ~ 

E~~ijjEJ~jjffiEiJ38"E"BEI11J11JDDCIJJDCfl~JD1C1DC11j11J11JEiDCiJ5DEii1111j]JEJEj11~~11iEjEJa le~JCl:i:u~,,~~~~~~~~AN~oTnE~~:-~-;:a-::;-;;~-:;;---r-r~~~ " k m * Field Cut Bars SR & SS/ 
.IU .IU ILJI Lil ILll - -j~~~~ ~~-=lF\F-' to maintain clearance. 32" F-Shapo Traffic Ralllng - - - -

- ** Terminate % " V-groove at continued on Bridge, 
"""11-111-1>-11-;1-111-11""""""11-11-1>-11-;,..11-11+11-•1-""1--1~- == : construction joint & cast top Approach Slab and Retaining 
"""ll-lll-l>-ll-;1-111-11""1-"""ll-ll-l>-ll-;,..11-11+11--11-""1--1~- _ of ra!l!ng with End Taper. Wall, or Barrier Wall contfnued 

on Roadway.--~ 

3'-0" ** I 

W~~IW:lk=~~*;jl;~~~jj:;;jl:;;1\::;tr- Bars SR * 
• Construction 

CJ " ,. 15? 3/'JVG °" ~ r 14 - roovo Bars SR Joint 

-%'J Open 

Bars 5P 

i'; ~ Joint Reqd. **.I 
;;;; m\ II II " ( (Typ.) * 11 

,-- Bars 5P 
ITyp.! 

~!t ITyp.)~F;;j~~IF;;IF;;IF;:IFll;;;;jj;;t;;IF;:IF;;!Fl~;;IF:IFll~:IFll;;;;jj;;t;;IF;:IF;;!t...ll-:IF;;IF:IFll~:IFllFIF;;!FIFIF;;IF:IFll~:IFll;;;;jj;;;IF;IF;;!F;;!F;;IF;;IF~ 
\ L r ~ - -

0 
, 

0 ~ , , . 

Bars SS2 

: = : : = = = = = = =I= = =I= = = = F 
- -

°" 
- -F===F==F=F==l=l==I= 

"";-. ~ ~ . "· ~ ' ' v "· ~· ,. ' 1 ~ ~ .. ·. "·. , ·.· "' ' ·, ' " ' . " ' • 0 , ' 0 , 
. ' .. . ' .. . .. . . . ' 

'-Bars SV I I 
ITyp.! 2% "---1: I 

?<I" Int. Open Joint ~ 
or Deck Joint Bars SS2 

Bars SV " 6" Spacing ITyp.! 1. 11 Bars sv ., 6" Spacing ITyp.! Bridge Deck, Approach Slab or 
Junction Slab shown, Footing slmllar 

ELEVATION OF RAILING/SOUND BARRIER REINFORCING STEEL 
(INTERMEDIATE OPEN JOINT SHONN, DECK JOINT SIMILAR) 

<Bars 5SI In Barrier not shown far c/arlfyJ 
6" spacing ITyp.! 2'-8%" Spacing Bars SR 

I 

I "" I ' 
- -

f- - -

I 
,• 

'-• -~ ,o 
- -

L Bars SV ITyp.! ~ Bridge Deck, Approach Slab or 
Junction Slab shown, Footing similar 6" Spacing ITyp.! 3'1 Min. ***Spacing 

ELEVATION OF RAILING/SOUND BARRIER END TAPER <ADJACENT TO TRAFFIC RAILING 
SHONN, GUARDRAIL ATTACHMENT SIMILAR SEE DETAIL "A" BElJJNJ 

<Bars 5SI In Railing not shown for clarify) 

Bars SV 

l'h" ***Bar spacing shown for Bars 5V applies only 

6" spac ng (T ! 3 yp. sp. ff} 5~ II 6-% II 6-% II 2 < < 3 %" Srv1cfnn Bars 5 v 6 11 spacing (TypJ 3 sp. (Q 5'h II 6'% II 6'% II 3" Spacing Bars SP 

Outside Face of 
T raffle Ra I/Ing 

Outside Face of ., 
to bridge mounted Rolllng/Sound Barrier. 
See Index No. S212 for spacing of Bars SV 
In junction slabs and Index Nos. S213 
IT-Shaped!, S2/4 (L -Shaped! or S2/S 
!Trench! for Bars SV spacing In footings. 

= l'-4'h" 

Coping\ 
' 

Bars I -
O'v 

f:rp.) 4" \\ " " " 
" " 

-
I 'r 

ars SSllBottom! '...._Field Bond to 
' 

~Field Cut 
End Bar SV 

~ 

Bl 
"" I "' "- I 

..!I 
"-

Bars SS/ 

;. 

Coping Coping 

Gutter Lino 

Bars SS/ Sound Barrier ~1 

""' 

Inside Face 
of Soundwall 

Bars SR 
ITypJ 4S0 

B 
( See Noto

1 

S! 

" 
maintain cover 

1 

~ 
1- Bundle 2 Bars 5V 

& rotate as req'd 

Bridge Deck, Approach 
Slab or Junction Slab 

Paint Recessed 
Surfaces Black 

SECTION C-C SECTION THRU RECESSED "V" I \ 
I roach Slab or Junction App 

Sia b shown, Fooflng slmllar _,,; If. Thrlo Beam l'-t'h'' 
Guard roll Bolts~ 

3'-0" 

PLAN - RAILING END TRANSITION 
<Showing Bars 5V and Bars 5S/J <Bars 5P, 5R, 
Soundwall & Reinforcement not shown far Clarify) 

CROSS REFERENCE' 
For VlfMI B-B, see Sheet No. 3 of 3. 
For location of Section C-C, see Sheet No. I of 3. 

shown9 Footing slmllar 
THRU SOUNONALL END TAPER GROOVE TO FORM INSCRIBED Approac 

Slab sho 
h Slab or Junction 
wn, Footing slmllar 

l'-l'h" 
q; Thrle Beam 
Guardrail Bolts..0 

3,-0,, 

Begin or End 
Approach Slab 

DETAIL "A" 

PLAN - RAILING END TRANSITION 
<Showing Bars 5P, 5R, and Bars 5S/J <Bars 5V, 
Soundwall & Reinforcement not shown for Clarify) 

@ -
-

DETAIL "A" NOTES' LETTERS AND FIGURES 
I. Rotate Bars SP & SV In Ralllng End Transition to maintain cover. Begin placing Ralllng Bars SP and SV at 

the ralllng end and proceed toward the guardrallfthrle beam) termlnalconnector to ensure placement of guardrall 
bolt halos. Pair Bars SR with Bars SP as shown. Clearance of Bars SP, SR & SV to guardrail bolt holes shall be 
checked to pr,.,ent cutting of bars If holes are to be drllled. Shift bars locally where confllcts occur. 

2. For Guardrail connection details see Design Standards Index No. 400. 
3. Omit Rall/Ing End Transition If a 32" F-Shape Traffic Ralllng Is used beyond the End Taper. See the Plan Sheets. 

If Rall Ing End Transition Is omltfed9 space Bars SP, SR & SV at 6 11 as shown above fTypJ. 
4. For L -Shaped (Index No. S214! and Trench I Index No. S21S! footings, Bars SV and ST replace Bars SV as shown at 

left. Details and bar spacing shown apply except that It Is not necessary to rotate Bars SV and ST to maintain 
cover and there Is no field cut End Bar SV. 

S. Bottom Bars SS/ are not present In L-Shaped or Trench Footings. 
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10" 

Spacing Bars 5SI & 5S2 '-
1112" " 

·,~ j Mortar 
"'~·~Plug 

Future 
Asphalt 

~eriay 
~ 

"" ' " 

1:.. 8 

"" 
NOTE' 

I> • 

p c w ---~ At Intermediate Open Joints, the 
lower 3 11 portion of the open joint 
shall be plugged l7j f/11/ng It with 
mortar In accordance with Section 
400 of the Speclflcotlons. 

v 
Bars 5R --41

0 
, 

DETAIL "B" - SECTION 
AT INTERMEDIATE OPEN JOINT 

"I \... :v--11- Bars 5S2 

1 

,,.... 7 at each side 

2" Cover .-- c of open joints, 
shown as ( • J 
ITyp.) 

NOTES' 

I 
p 

i; 2 11 Cover 

Bars 5SI ITyp.J - F: M-++-~~_a_rl_e_s_ll~~,_'_' M_a_x_.J 

••V--- Thickened section required 
:, for Textured Form Liner, 

j • 

i-----1~'-_6_"_++-.,.·_, when called for In the Plans 

I~ c ·.•.•1 !See Plans for detallsJ 
!of,," Const. Joint 

5" 

I~ , . Required 

2/.t" I/·; ~ Q. 

i----f-f-l-;; !!1;4 " "" ~ 
""+----- .;:»re r-...:----+---. 
~ %" V-Groove-~ l,~=1·1---a.---+ ... . 

\_ ~ '* - ~+----- r---tt· ~Bars 5SI 
ITyp.J ~ ~ 

•'ri·~==== 3" Cover P -* -.,-=-:1--~:_ 
/a.I • i/ I 

Future 
Asphalt 
overlay 

Bars SV~ 7 ~ /Textured Form 
c ~ Liner when called 

~ Bars 5p -~c._ f-- 13'," for In the plans 
10 -- (f" Max. amplltudeJ 

I. Bottom Bars 5SI and End Bar 5V are not present In 
L-Shaped I Index No. 5214! or Trench !Index No. 5215! 
Footings. For Bridge Mounted lnstallatlons, see the 
Superstructure Sheets for Deck Steel. Omit Bars 551 
If not spec!f!cally shown on the Superstructure Sheets. 

l'-2" 

'°*" 
,.. Thrle Beam 

I 

2 11 Cover (TopJ 

Guardrall Bolts---. /-Const. Joint Required 

.----.-------+-~~1-""""'1 =::g 
"'" JM"~ h-""["l 

\_ 
3" Covar r)f>.:jj-::s;[ _T,_-B 5S/ IT J 
~~~+1~-/ ~ ·.·.· ars yp. 
IS/des) v ~1 

--~ l' ~ .::::-- End Bar 5V !Field 
' Cut! /See Note /J 

1- Rotate Bars 5V as 
shown (See Detall "A" 
for bar spacings) Riding I//~ -

Surface) W ' 1%" 

/ l!H---const. Joint Required "'~+-=====-4'--. [- - ='1t-'r·'~ ~c~c_op~~ng""'li-. 
~ ~== \== == == == == ~ ~:::a~e ;_-cf-; - -; ~ C=;-+-~~~~~ ' 

Asphalt 
OVerlO'j-

Approach 
~ ~ 

- '"""\ .. .1l..., .Sl'li 
= = = =-:r-~ .,...., ~ ~ 
= :;=: = ~ = ::;= = ~~~Bars 5P (See 

Detall 'JA" for ~Bridge Deck Const. JolV Slab 'O,, 

bar spacings! 

REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL BRIDGE 
CROSS-SLOPE 

IDN GUTTER HIGH GUTTER 
IPA IPB IPA IPB 

MARK SIZE LENGTH 07. to 27. 90° 90° 90° 90° 
~q l-----__,l----+---1----+----I 

27. to 67. ~~ -"' 
p 5 

93° 87° Ef10 93° 
~~ 1-------+--__,t----+---+-----I 

- 67. to 107. 96° 84° 84° 96° 
R 5 7'-9 11 

SI 

S2 

V !Bridge 
and Wal/J 

V !Footing! 

-

-

3" 

5 

5 

5 

5 

"'--

lsw·I 
STIRRUP 
BAR SP 

AS REQO. 

5'-1" 

7 1-711 

WALL & FOOTING 
MOUNTED 

Length as Requl red 

7 1-3 11 

BARS SSI & SS2 

54°30' 

Portlon of 
Bar 5V 
to be used~ 

Discard 1 
Portlonv 

( 
I 

I 

I 

I 

900 

BAR SR 
(F/o/d cut for 

End Taper! 

REINFORCING STEEL NOTES.-

To Be Flo/d cut 
<One Rflt/U/ red per 

Ra/111'/ End 
Transition! 

I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at the open joints shall have a 2" minimum cover. 
3. Bars 551 may be conflnuous or spliced of the construction joints. Lap splices for Bars 551 

shall be a minimum of 2 1-2 11
• 

4. The Contractor may use Welded Wire Fabric when approved IYj the Engineer. Welded Wire 
Fabric shall conform to ASTM A 4"1. 

5. Bars SR shall be one continuous bar. No mechanical couplers or lap splices are permitted. 
6. See Index Nos. 5214 and 5215 for Bars 5V and 5T In L-shaped and Trench footings. 

ESTIMATED TRAFFIC 

900 

;::~,.;:. 
8" Min. Bridge Deck 
thickness, 10 11 Min. over 
exterior girder If 
Dim. 11A 11 exceeds t'-6 11 

Bars 5s11F1~U'd V/v/;;v/):;/ 
Bend as Reqd.J Edge of Approach ,__R_A_l_L_IN_G_/_SOIJ_N_D_B_AR~R_IE_R_G!J_A~N_T_l_T_IE_S__, 

Beam or Steel Girder 

SECTION A-A 
TYPICAL SECTION THRU TRAFFIC RAILING/SOUND BARRIER 

<Section Thru Brfdge Deck Shown, Section Thru 
Approach Slob, Junction Slob or Footing STmllorJ 

/See Note IJ Slab /Coping! 

VIEW B-B 
END VIEW OF RAIL/LNG END TRANSITION FOR 

GUARDRAIL ATTACHMENT AT END OF APPROACH SLAB 
(F/exfble Pavement Approach Slob Shown, Rlgfd Pavement 

Approach Slob, Junction Slob or Footfng STmllorJ 

ITEM 
Concrete /RalllngJ 

Concrete (Sound barrier) 

Reinforcing Steel /Typical! 

Add/f/ono/ Relnf.@ Open Joint 

UNIT OJJANTITY 
C.Y./FT. OJ04 

C.Y./FT. OJ45 

LB./FT. 7851 

LB. 430.24 

CROSS REFERENCE' 
For locations of Section A-A and Detall "BJ', 

see Sheet No. I of 3. 
For location of VleN 8-B, see Sheet No. 2 of 3. 

/The above quantities are based on the bridge mounted typical 
section, 27. deck cross slope and ralllnq on low side of deck.J 

2006 FOOT Design Standards 

TRAFFIC RA/UNG/SOUND BARRIER < 8' -0" J 

Last 
Revision 

07/01/05 

Sheet No. 

3 of3 
Index No. 

5210 



0 

% " Open Joint 

11 !See Note 5! 
;,T-Shoped 

Spread Footing\ 

1 \, 

J 
c c 

2 - roove n I both faces and top 
ng/Sound Barrier of Traffic Rall! 

!See Note 6! 
11 

% " Open Joint 
!See Note 5! 

~ 

1 

% " Open Joint 

Begin or End 14 1-0 11 Traffic Roi/Ing/Sound Barrier ----j (See Note 5J r-T-Shoped 
/, , Spread Footing~ . . 

+----------,__~--------+-+ 

Coplng:::i==~'"'1t~===~~~j=-t· l=-=~~~~~==\,~~~~~~O~ui~s~ld~e~E-d~g~e~o~f~T~r-a~ff~l~c~R~a~lfl-ng~~\,,,_,~==~~~~~~ ~ ~ ~ ~ 
c I 

i'~~~~~~~~ ..... 11-~~~~~~-'fi~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--1, - - - -

T-Shoped Spread Footing______---\ 
f--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~---1~ - - - -

I 
Gutter Line _I 

I . 
PLAN <Reinforcing Steel oot shown for clarify) Begin or End 8'-0" Traffic Rolling/Sound Barrier or End Taper !See Note 7! --j 

<T-Shoped Spread Footing Shown, L-Shoped Spread Footing and Trench Footing Simi/or) 8'-0" Traffic Roi/Ing/Sound Barrier continuing or 
NOTES End Taper on Approach Slab or Roadway (shown! 

1----------------------~-\-------------------~-e.~-~~-~--
Varies f50 1-0 11 Minimum, 90 1-011 Maximum) fSee Note 5J 

1 

Spacing %11 Open Joint I. This ral/lng has been structurally FNaluated to be equivalent or greater In strength to a safety shape/sound 
barrier combination roll Ing which hos been crash tested to NCHRP Report 350 TL -4 Criteria. 

1 % " Open Joint 

Iii !See Note 5! 

30'-0" Maximum fSee Note 6J Spacing !4 11 V-Groove 

!4 11 V-Groove In both faces and top 
of Traffic Roi/Ing/Sound Barrier 
!See Note 6! 

% " Open Joint 
!See Note 5! 

2. CONSTRUCTION REQUIREMENTS: Construct the Traffic Roi/Ing/Sound Barrier and joints plumb; do not 
construct the Traffic Rolling/Sound Barrier perpendicular to the roadway surface. Sflp forming Is not permitted. 

3. CONCRETE: Use Class II concrete for sllght/y aggressive environments. Use Class rr concrete for moderately 
or extremely aggressive environments. Concrete wlll be In accordance with Specification Section 346. 

4. REINFORCING STEEL: Provide Grade 60 reinforcing steel In accordance with Specification Section 931. 
5. Construct%" Open Joints plumb and perpendicular or radial to Gutter Line. Provide at 90'-0" maximum 

Intervals as shown. % "Open Joint locations are to coincide with % "Expansion Joints In footings. 

===== :: ___ _ 6. Construct !4 11 V-Grooves plumb and provide at 30 1-0 11 maximum Intervals as shown. Space V-Grooves equally 
between % "Open Joints and/or Begin or End Traffic Raf/Ing/Sound Barrier. V-Groove locations are to 
coincide with V-Groove locations In footings. 

. ·. 

See Detall 1JA JI 

for Mortar Plug 

. 0 ,I>_. ~v., .: ,1>_ . 
0 • Q 'V 0 fl ' ,<>' ' •. ~ ?· 

------------
Shoulder or 
Roadway Pavement 

:·.:·:1>_-:--v>~: .-V.' 
o o 0 '\:> 0 ~ o o 0 '\;> 0 ~',o 

T-Shoped Spread Footing 

CROSS REFERENCE: 
For Section A-A, Detall "A', Expansion Joint Detall 
and Estimated Quantities, see Sheet No. 3 of 3. 

7' 11 V-Groove 

,P,. -v:·~: :1>_-: -v>~: :1>_·: -·v: 
-~?·~ ~- ""'"·~?< ~' 0 ", 'V 0 'l 

/4 1-0 11 Sound Barrier End Taper 
!See Sheet No. 2 of 3 and Note 7!. 
See Plans for location of End Taper. --~cC... __ 

Fire Hose Access 
Hofe !See Deloff 
on SheetNo.3 of/ 

:e: 
1 _ - -

------------
~n--Shoulder or 

7. 14'-0" Sound Barrier End Taper Is required when Raf/Ing/Sound Barrier Is adjacent to an 8 1-0" Traffic 
Roi/Ing/Sound Barrier and may be used when an 8 1-0 11 Traffic Raf/Ing/Sound Barrier End Taper Is provided 
!see Index No. 5210 for detalfs!. See Roadway Plans for Traffic Roi/Ing/Sound Barrier End Treatment. 

8. Work this Standard Drawing with Index No. 5210 - Traffic Roi/Ing/Sound Barrier 18'-0"! and one or 
more of the following: 

a. Index No. 5213 - Traffic Rolling/Sound Barrier T-Shoped Spread Footing, 
b. Index No. 5214 - Traffic Roi/Ing/Sound Barrier L-Shoped Spread Footing or r Begin or End 
c. Index No. 5215 - Traffic Ralllng/Sound Barrier Trench Footing. 8 1-0" Traffic 

Ra I/Ing/Sound 
Begin or End Traffic Roi/Ing/Sound Barrier I Barrier or 

_ _ End Taper 
- - - _ _ _ _ _ _ !See Note 7! 

- - - - == == - - - - - - - - - - - - '~:-~-~ 
"'=- === =-:' 

f--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--11 - - - -

I 

= f= 

Roadway Pavement-+-+~ 

H-'il""""".-..,......._'"'"""...,,"""-'"'"";...,;.;.;.....--..-,,'"'""""'"'-'..-,,-..,"'"'-'.-.;,""'"'--.....,,...._ ..... .._.,_,..__...-,,'"'""'IL - - - -. ·. . . 
. 

0 •. ~ 0 •• 'V ~ ~ 0 °' 'V.~ ~ 'V. v' 0 • 'V :, 0 • 'V :, 0 0 'V :, 0 • 'V :, 0 • 'V :, 0 0 'V 
~ v "o' "o' o.,v o,,v "o' 'L 

% " Expansion Joint In footing !Typ.! 

. · .. --v>~:·>·_":.·v:·~:·:r~-.·:.·v>~: -v:.: v. 
0 ·I>: v. 0

• ·I>: v. 0

• ·I>: v. 0

• ·I>: v. 0

• 
0

1> I j 
T-Shaped Spread Footing 8 1-0J' Traffic Raf/Ing/Sound Barrier continuing or 

ELEVATION OF INSIDE FACE OF TRAFFIC RAILING/SOUND BARRIER End Taper on Approach Slab or Roadway !shown! 

<Reinforcing Steel oot shown for c/orlfyJ 
<T-Shoped Spread Footing Shown, L-Shoped Spread Footing and Trench Footing SlmllorJ 

@ -
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6 11 Spacing 

Bars 5SI 

Bars 5P 
!TypJ 

- - ~ 

;- 4 11 (Space may be Increased to 6'J to 
lap Bars 5P & 5R on opposite side 
of remaining Footing Reinforcement, r ~ Open Joint 
as requf redJ 111 ,, 

312 Min.-, · 4" Ml 
18 Sp.D 4 11 ± = 6 1-0" •. \,1.( n. 18 Sp.D 4" ± = 6 1-0 11 

!Typlcal at open joints! I !Typlcal at open joints! 

~" Open Joint 

Bars 5S2 Bars 5R !TypJ 111 Bars 5S2-

_,_ - ~'- - ,_ - - _,_ 

= = = 

Begin or End 14 1-0 11 Traffic Ra!llng/Sound Barrier_ 

End Taper (required when adjacent to an 8 1-0" Traffic Ralllng/Sound Barrier) 

I 6 11 Spacing 18 Sp. o 4 11 ± = 6 1-0 11 

l !Typlcal at open joints! 

3Vz" ± S{Xlclng Bars 

5P & 5R 
!See Note 4! 

Bars 5SI !See Note /J 
Field bend top Bars 5SI as required 
to maintain minimum cover 

- 4" fSpoce may be Increased to 6 11 to 
lap Bars 5P & 5R on opposite side 
of remaining Footing Reinforcement, 
as requ! redJ 

II II 
f==1f=9f=9F'i9~91f==lf==1f=91_ 7' 11 v-Groove = 

.i 

: = = !:=1111= lllF lllF II~= 1111== llF 

8 1-0 11 Traffic Ralflng/Sound Barrler 
continued on Approach Slab or Roadway --u 

Begin or End 8'-0" Traffic ~ 
Roi/Ing/Sound Barrier ---..J~ \ 

~Bars 5R !Typ.J 
!See Note I! 

7'" Open Joint I 

(See Note 3! 

Bars 5S2 
!See Note 3! 

,. --
I 
-~ -

I 
~ I= I: 

I 

I 

I 

I -
I 

I 

I 

I 

I 

I 

= : = = = : ~llF= 
I 

L 

I <f }-1 --.... ~-~ti 1·<•-I <-•••I .•>if . J ·••->t tlf }.f -••. _-.·-•1< ·•••••• 1 ·-•··1 ' -•.•• I ··-·-··-·•r ···•-11} '"I ••·• .... : +•<-1 ·-·· 1r · ... ~- t:lf ·•-• 1 •••• ·-··-1-.-•.1 .. 
r--

Bars 5S2 

\__Footing Reinforcement o 6" sp. 
(Tie to Bars 5P or 5R as shownJ 
!TypJ !See Note 2! 

Shoulder or 
Roadway Pavement 

'---- Bars 552 

' 

'-- Top of Footing 
!Const. Joint 
Requl red! 

' 

T-Shaped Spread Footing, 
L -Shoped Spread Footing 
or Trench Footing 

l Footing Reinforcement 
rD 6" sp. (Tie to Bors 5P 
or 5R as shown! !TypJ 
!See Note 2J 

ELEVATION OF TRAFFIC RAILING/SOUND BARRIER REINFORCING STEEL ELEVATION OF TRAFFIC RAILING/SOUND BARRIER END TAPER 
<Bars 5SI In Roi/Ing not shown for c/arltyJ <Bars 5SI In Roi/Ing not shown for clarltyJ 

NOTES: 
I. Field Cut Bars 5R & 551 In Sound Barrier End Taper as required to maintain minimum cover. 
2. See Index Nos. 52!3, 5214 and 5215 for footing reinforcement. 
3. %"Open Joint may be omitted when 8 1-0 11 Ralflng/Sound Barrier End Taper Is adjacent to a 14 1-0" 

Traffic Roi/Ing/Sound Barrier End Taper as shown on Sheet No. I of 3. See Index No. 5210 for 
reinforcement detalls and spacing. Bars 552 are not required when %11 Open Joint Is omitted. 

4. Bar spacing shown Is along the Gutter Line. 
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Spacing Bors 5SI & 5S2 
% " thick Neoprene Plug with 
Ribbed Diaphragm Grode 70 
durometer hardness~ 

!!, " IP Hole 
ITypJ 

. 

c, 
I 

~ 

. 

~ 

"' I 

S2 

;. " I -H 

"' "' " 
iii-

~ 

, 
, 2" Cover 

Bors 5SI ITypJ - ~ 
I 
: Varies fl'h 11 Max.J 

:~ Thickened section required 
, for Textured Form Llnerp 

e---~1_'-~6~"-++-,_·_, when called for In the Plans 

) ' 

I~ , •.I !See Plans for detolls! 
1a3/," . 14 Const. Joint Required 

~---',--+-~ 

2" IP Hole - ~ '\ '),/l):-
Y.,11 r/J X 3" Min. ~ ~ 

Anc~~ho~r--cP""'ln---coT;:~p-. --~~ Lf 
12" Min. Edge Distance! ~ ..,,. + 

5" ITypJ-_../ 

11-6 11 

PWG DETAIL 

8" ., n 
~ ·r\-.. I" 
9 ITypJ 

n 

60° 
ITyp.J 

~ 

%'' x /1-6 11 x /1-6 11 

Neoprene Diaphragm 
Plug !See Plug Detol/J 

Provide ! 11 X l'-4'' X l'-4" 
Square Recess In Woll 

Gutter 
Line~ 

c_ I~ ' / r Outside Edge of Traffic Roi/Ing 
2/,," / 

FIRE HOSE ACCESS DETAIL 
(See Note 3J 

f----+---t--
5" 2" Cover fTopJ 

"" +----~f-------+---++'~ ... ?:! 

~ 
~ "' &' I 
'-

.!2 
::::: 
I: 
!::: 

"' I 

"' ;._ 

""' ..,. %" V-Groove-~ I'"""'''-'' . 
""' ri 
~ 

"' 

"' \_I--/ Bors 5S2--t+cc-H!--"I +-----1 lr-+f-r-ttP-Bars 551 

,\ 
ITypJ 

'- . 
~ 

"' 
~ 
~ 
~ . 
~ 

"' 

3" Cover ::i 

,.,., p 11/,, " ~ ,, 
1 f ~ / Textured Form Liner when called 

Bars SP-..,..,,.._--./ , f""____../ for In the plans II" Mox. omp//tude! 

~ 

3" -

. 
--+- Mortar Plug 

!See Note 2J 

~~-Footing 

;., +.c=====-f'.-(p- ;fv-Top of Footing 
+---~-~--+------ ....1.1 _=:;;::' ui.1 !Const. Joint Requl red! 

DETAIL "A" -
SECTION AT OPEN JOINT 

. II 

'JJ II 
II 
II 

----+~l-- Footing Reinforcement 
1

,,.. !See Note I! 

I II ,,;>. 

T-Shoped Spread Footing, / ~ 
L -Shaped Spreod Footing, 
or Trench Footing--~ 

II 

II h 
II I (_ 
11 Coping 

SECTION A-A 
TYPICAL SECTION THRU TRAFFIC RAILING/SOUND BARRIER 

NOTES: 
I. See Index Nos. 5213, 5214 and 5215 for footing reinforcement. 
2. At % " Open Joints, plug the lower 3" portion of the open joint l7f f/11/ng If with 

mortar In accordance with Specification Section 400. 
3. Fire hose access holes are required at or near fire hydrant locatlons. Field cut 

reinforcement as required to maintain 2 11 minimum cover at access holes. Locate 
fire hose access holes at least 7'-0" from -%"open joints when possible. 

REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK 
p 

R 

SI 

S2 

SIZE 

5 

5 

5 

5 

6-%'' 

3" 

c'-

15!1,''I 

STIRRUP 
BAR 5P 

REINFORCING STEEL NOTES: 

LENGTH 
5'-7'J 

13 1-9 11 

AS REQD. 

7'-J" 

:1 
Length as Requl red 

7'-3" 

BARS 5SI & 5S2 

--

-~ 

BAR 5R 
IF/Bid cut for 

End Toperl 

I. All bar dimensions In the bending diagrams are out to out. 
2. Alf reinforcing steel at the open joints wlll have a 2 11 mlnlmum cover • 

: 

3. Bars 5R rncy be cont!nuous or spliced at construction joints. Lap splices for Bars 5R 
and 5SI w/11 be a minimum of 2'-2". 

4. The Contractor may use Welded Wire Fabric when approved l7f the Engineer. Welded Wire 
Fabric w/11 conform to ASTM A 497. 

ESTIMATED TRAFFIC RAILING BARRIER/SOUNONAU Q!JANTITIES 

ITEM UNIT Q!JANTITY 

Concrete !Traffic Roi/Ing! CY/FT OJ04 

Concrete (Sound Barrler9 excluding any thlckenlngJ CY/FT 0.302 

Reinforcing Steel !Roi/Ing/Sound Barrier! ITyplcol, 
LB/FT 103.43 

excluding Footing RelnforcementJ 

Addltlonol Relnf. fl Open Joint !Roi/Ing/Sound Barrier! LB 761.91 

CROSS REFERENCE: 
For locatlons of Section A-A and Detall 11A

11
9 see Sheet No. I of J. 
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4 - Bars 5C 
!Top of Slab! 
!Required only 

Bars 5B !See Note 9! 'h 11 V-Graove (See Note 6 ~ Expansion Joint (See Detall this sheet) Bars 5A ti 6" sp. ~A 2
11 

Cover 
and Detail "A"! I B I" U! Dowel Load Transfer Devices !Tie to Bors 5V! ITypJ I A Bars 5S3 Sides ITypJ 

~~~~~~~~;;;;;~~~~;:;:;j~ 
when Approach ~--iYf_brJ1:1Jtj[ 
Slab Is skewed!+ f=ll,1"=¥=">*"1'==1"=¥=">=" 

I" rP Dowel Load Transfer 
Devices !See Section B-B 
for detallsJ Top of 

Junction Slab 

Skewed 
Approach 
Slab 

Spacing 

Bars 5V 

3" 
Bars 5A !See Note 9! Bars 5s1 

6" Spacing !See Nate /OJ 

V-Groove Spacing - 30'-0" Max. (See Note 6J 4
" II 

% " Expansion Joint Spacing - (50 1-0" Min., 90 1-0" Max.J (See Note 4) 

314 IJ Open Joint 

6" Spacing 

2'J Cover D 

Expansion Joints 

"- Expansion Joint 

PLAN 

Bars 5V 
ITypJ 

Barrier Wall Inlet !Grate 
not shewn for clarity) 
!See Design Standard 
Index No. 218 for details! 

2" Cover 
Typ. all Sides 

I" Preformed Expansion ~ 
Joint Fiiier ITyp. all Sides) 

II- Bors SUI and 53 D 6'J Sp. 

JUNCTION SLAB ADJACENT TO SKEWED APPROACH SLAB AND WITH BARRIER WALL INLET 

9'-6'h" 

Gutter Line 

Bars 5B !Field 
Cut as requl red 
to clear Barrier 
Wall Inlet! ITyp.! 

~it-+-lf-jl--~--i--lf-j- Bars 5U2 

Bottom of 
Junction Slab 

/
1-0" 

"- Expansion Joint ---I 

Approved metal 
or fiber cop 

1/a" 

74 11 Preformed Expansion 

Joint Fiiier 

/
1-0" 

EXPANSION JOINT DETAIL Bors 5L «1 6 11 sp. 
!Tie to Bars 5A! (Junction Slab expansion joints are required of 

%"open joints In Traffic Roi/Ing Roi/Ing/Sound Barrier! ITypJ 

Coping 

NOTES 

I. CONSTRUCTION REQUIREMENTS: Construct the Junction Slab level transversely 
and expansion joints plumb; do not construct the junction slab perpend/cu/or 
to the roadway surface. S//p farming Is not permitted. 

2. CONCRETE: Use Class II concrete for s//ght/y aggressive environments. 
Use Class IJL concrete for moderately or extremely aggressive environments. 
Concrete w/11 be In accordance with Specification Section 346. 

4'-5'h" f'-6'h II B'-0" Traffic Roi/Ing/Sound Barrier 
3. REINFORCING STEEL.- Provide Grade 60 reinforcing steel In accordance 

with Specification Section 931. Dowel Load Transfer Devices w/11 be ASTM A 36 
smooth round bar and het-dlp galvanized In acccrdance with Specification Section 
962. Install Dowel Laod Transfer Devices In accordance with Specification Section 
350. 

Shoulder or 
Roadway Pavement 

Riding Surface 

Bars 552 tJ 6" sp. 

4'J Cover fBottomJ 

2" Cover fTop & Sides) 

Bars 5B 
ITypJ 

Barrier Wall Inlet 
and Grate fSee 
Design Standard 
Index No. 218 far 
details! 

r Preformed Expansion 
Joint Fiiier ITypJ 

Bars 5V 
!See Note //) 

Tap of 
Junction Slab -1+~. 

2 11 Cover 

SECTION A-A see 6" 

SECTION THRU JUNCTION SLAB, BARRIER WALL INLET AND RETAINING WALL Note 8 

4%" 

13/4 II 
3 11 Cover Spacing 

Bars 5B 

.s "li ;. 
"' ~ "' ~ R. 

' 
~ R. 

~ .s c, 
I ._ "' "-

a 6" sp. "' ~~ 

Retaining Wall Panel !See Retaining 
Wall Sheets for Details! 

2 11 Cover 

c, 
I 

"" 

4. Construct 74 11 Expansion Joints plumb and perpend/cu/or or radial to Gutter Line. 
Provide of 90'-0 11 maximum Intervals as shown. 

5. Provide and Install Preformed Expansion Joint Fiiier In accordance with 
Specification Section 932. 

6. Construct ~ 11 V-Grooves plumb and provide of 30'-0 11 maximum Intervals as shown. 
Space V-Grooves equally between 74 11 Expansion Joints and/or Begin or End 
Junction Slab. V-Graave locatlans are to coincide with V-Graove lacatlons In the 
Roi/Ing/Sound Barrier. 

7. FILL REQUIREMENTS: Sheulder or Roadway Pavement or Fill Is required 
on top of the junction slab for Its entl re length on the traffic side of the 
Roi/Ing/Sound Barrier. See Section B-B far details. 

8. Actuol locoflon & width vary depending on type of Retaining Woll used. 
9. Field cut Bors 5A and 58 as required to maintain minimum cover for sk6Wed 

Approach Slab. 
10. Spacing shewn Is along the Gutter Line. 
II. See Index No. 5210 for Bars 5V and 5SI. 
12. Work this Standard Drawing with the fol/owing: 

Index Na. 5210 - Traffic Roi/Ing/Sound Barrier 18'-0"!. 

CROSS REFERENCE: 
For Section 8-8 and Detol/ 11A 11~ see Sheet No. 2 of 2. 
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REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL REINFORCING STEEL NOTES: 
5A 

MARK SIZE LENGTH I. Alf bor dimensions In the bending dlogroms ore out to out. 

A 5 9'-2" 
2. All reinforcing steel at the open joints w!ll have a 2" minimum cover. 
3. Lop splices for Bors 5B w/11 be o minimum of 2'-2". 

5B 

B 5 AS REQD. 4. The Contractor may use Welded Wire Fabric when approved fJy the Engineer. 
Welded Wire Fabric wlllconform to ASTM A 497. 5C 

c 5 8 1-3 11 

2 1-0'J 
L 5 3'-3" 

S3 5 7'-4'' 

UI 5 4 1-I" I" qJ IJCN(EL l'-2.'h" 
U2 5 12'-IO" 

DOWEL I" f/J Smooth Bor 2'-0" 
2'-0'J 

3'-2N 

( )3 ll 
BAR SS3 BAR SL BAR SUI 

9'-6'hll 

8 1-0 11 l'-6'h" 

Gutter Une---1 

Roadway Pavement B'-0" Traffic Roi/Ing/Sound Barrier - I 11 

9'-2" 

Length as Requ/ red 

8'-3" 

BARS SA, SB & SC 

5'-8" 

BAR 5U2 

J.Jj, II 

4'*" 

DETAIL "A" 
(Showing Locations of~" V-Grooves 

and 3j, 11 Preformed Expansion Joint F!llerJ 

l'-2.'h" 
Top of Junction Slab 
!Const. Joint ReqdJ --i--~ 

8 1-0 11 Traffic 
Ralllng/Sound Barrier 

Bars 5Sf(Ffeld Bent! 

Bars 5V 
!Rotated! 

Junction Slab 

11 

II 

134" 

3" Cover 

Coping 

~I 
End Stirrup 
Bar 5V 

PARTIAL END VIEW OF RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 

<Showing Bars SV and Bars SS/J rShou/der or Riding Surface~\ Bars 5V !See Note 4! [ii 11 

~ Slope Varies !See Note I!,___ B 
5

A 
6

,, Bars 5S/ ;v~ Top of Junction Slab !Const. Joint ReqdJ 

varies "-j~---CTIT~S~TI±~~§~~g~~~-2~22~22$~~air~s~~fl~~S1P~· ~;r!s~ee~N;ot;e;
4

~)~~ 11

1
: ~coping ~;~i:;)2J~" _/\~ ig; !_i?< i /ii <',··.•.·.•.·.··. ····.·,··.•,·,•·,·,, :~ ~f,....?,· ..... ;ic~-~,:·1~~~--------~ 

;~~~~~~~~~:S~~~~~~=~~~~~-~~~~~·~E:~!::~ ~~ 
!~~~~~~}~f:~~~~~-~~_r-'i~~~~~~=·~~-~·~;;:;:;:~-~·~;:;:~~~;,;:~~~~~~~~- Bors5B g ~ 

NOTE: See Index No. 5210, Detall 11A'1 for detalls. 

ESTIMATED JUNCTION SLAB OJJANTITIES 

ITEM UNIT OJJANTITY 
-I --- -----· ----- ~ -- I/ " ~ &l ---~ +--+- it---- " ~ :..... c--lC-------t-

/ 
/ I\ - • 

Concrete (Junction Slab) CY/FT 0.470 

Spacing !" qJ 

Dowels 

Spacing 

Bars 5B 

6" 

( -\ollFIT----- * ~ ~ ~ 
qJ-ot---;;Ba-rc-s-5~L;---t- "<:: "' -

Reinforcing Steel !Typ/cal! LB/FT fi!.97 

Additional Relnf." Expansion Joint LB 42.72 
l Bars 5B ITypJ 

4 11 Cover (Bottom) 

2" Cover fTop & Sides) 

l 45°- Lo 
/

11 f/J Dowel LDad Transfer l__, _ _,_.1 o 6
11 

sp. ~ t., 
DfNlces of expansion joints r<. fThe above concrete quantities are based on a superelevat!on of 6.257..J 

ITypJ Expanded Polystyrene '---ii-+--+- Retain!~ Waif Panel 
shown hatched (3" top "• 

"----- Bottom of Junction 
Slab flevel Transversely) 

9 sp. 12 l'-0" = 9'-0 11 

SECTION B-B 

& ~" each side! --++--+-~ (See Waif Compaf¥ 
Drawings for Delo/ls! 

See 6" 

Note 3 

6" See Note 3 

I 

' 

3~11 

NOTES: 
I. Match Cross Slope of Travel Lane or Shoulder. 
2. The mlnlmum dlmenslon of 6 11 corresponds to a superelENaflon of 6.257.. For superelevatlons 

exceeding 6.257.p Increase this dimension as required to match roadway superelwatlon. 
3. Actuo/ locatlon & width vary depending on type of Retaining Waif used. 
4. See Index No. 5210 for Bars 5V and 5SI. 

CROSS REFERENCE: 
For locatlon of Section 8-B, see Sheet No. I of 2. 

TYPICAL SECTION THRU JUNCTION SLAB AND RETAINING WALL 

@ -
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Field Cut Bars 5B as required to 
maintain minimum cover for skfMled 
approach slab 

Skewed 

Appr~h /Ii-, 
Slab 0 f ,~~"'1=11=~ 

Field Bend Bars 5A as 
requ/ red to maintain 
minimum cover --~111 

-% 11 Open Joint 

2" Cover 
Sides (TypJ 

Spacing 4' 

Bars 5A 

Bars 5B 

6" Spacing (See Note IOJ 

V-Groove Spacing - 30 1-0 11 Max. (See Note 6J 

~" V-Groove (See Note 6 
and Detall "A"J 

(See Dela/I this sheet! Expansion Joint 

/
11 r/J Dowel Lo ad Transfer Devices 

ODDO 

Bars 5V o 6 11 sp. 
!Tie to Bars SA! 3" 6 11 Spacing 
ITyp.J (See Note 8! 

2" Cover tJ 

Expansion Joints 
% "Expansion Joint Spacing - (50 1-0 11 Min.~ 90 1-0 11 Max.J (See Note 4J 

~ Expansion Joint 

PLAN 

A 

"/ 
Barrier Wall Inlet (Grate 

\ .. not shown for clarity! 
(See Design Standard 
Index No. 218 for detallsJ 

2" Cover 
Typ. all Sides 

[.!. 

II- Bars 5A tJ 6 11 Spacing 

(Field cut to Clear Inlet! 

l"P f, edE re arm xpans on 
Joint Fiiier (Typ. all Sides! 

!Bars 5U 

~/ 

11 l II 

Bars 5B (Field 
Cut as required 
to clear Barrier 
Wall Inlet! (TypJ 

I" rp Dowel Load Transfer 
Devices (See Section 
B-B for detallsJ 

~- Gutter Line 

I 

f 

"' 

' 

~-

Bars 5SI 
!See Note 8! 

Coping 

Bottom of 
Spread Footing 

Top of 
Spread Footing 

Approved metal 
or fiber cap 

L Bars SA ITyp. 
-% "Preformed Expansion 

Joint Fiiier 

~ Expansion Joint ---I 
EXPANSION JOINT DETAIL 

SPREAD FOOTING ADJACENT TO SKEWED APPROACH SLAB AND WITH BARRIER WALL INLET 
(Spread Footing expansion joints are required at 
-%"open joints In Traffic Roi/Ing/Sound Barrier! 

B'-9'/4" 

4'-4'/zll 

Gutter Llne---J 

Bars 5V 
Barrier Wall Inlet and !See Note 8! 
Grate (See Design 
Standard Index No. 218 
for detallsJ 

!" Preformed 
Expansion 
Joint Fiiier ----

"----------

4'-4~/I 

f '-41.f II 

Coping 

I; 
I; 

(( 
""ti 

I 
II 
Ip 

II 
~-

~ 

3" 

) 

14'-0" or 8 1-0 11 Traffic Rafllng/Sound Barrfer 

Top of Spread Footing 
!Const. Joint Requ/ red! 

Bars SB ITyp.J (See Note 9! 

Bars 5A @ 6" sp. 

Bars 5B 
ITypJ 

Slope Varies 

Bars 5SI 
(See Note 8! Bottom of Spread 

Footing !Level 
3 11 Cover (Bottom) 

SECT ION A-A T ransversetyJ 
2" Cover (Top & SfdesJ 

SECTION THRU SPREAD FOOTING AND BARRIER WALL INLET 
<Bars 5P, 5R and 5SI In Traffic Roi/Ing/Sound Barrier not shown far clarity) 

@ -
-

NOTES 

I. CONSTRUCTION REQUIREMENTS.- Construct the Spread Footing level transversely and expansion joints 
plumb,• do not construct the spread footing perpendicular to the roadwey surface. Sllp forming Is not 
permitted. 

2. CONCRETE: Use Class II concrete for sllghtly aggressive environments. Use Class IJl concrete 
for moderately or extremely aggressive ef71flronments. Concrete wlll be In accordance with 
Specification Section 346. 

3. REINFORCING STEEu Provide Grade 60 reinforcing steel In accordance with Specification Section 931. 
Dowel Load Transfer DIN Ices wlff be ASTM A 36 smooth round bar and hot-dip galvanized In accordance 
with Specification Section 962. Install Dowel Load Transfer Dwlces In accordance with Specification 
Section 350. 

4. Construct 1.1" Expansion Joints plumb and perpendicular or radial to Gutter Line. Provide at 90'-0 11 

maximum Intervals as shown. 
5. Provide and Install Preformed Expansion Joint Fiiier In accordance with Specification Section 932. 
6. Construct~,, V-Grooves plumb and provide at 30'-0 11 maximum Intervals as shown. Space V-Grooves 

equally between%-" Expansion Joints and/or Begin or End Spread Footing. V-Groove locaflons are to 
coincide with V-Groove locations In the Ralflng/Sound Barrier. 

7. FILL REQUIREMENTS.- Shoulder or Roadway Pavement or Fifi Is required on top 11'-0" minimum depth! 
for the entire length of the spread footing on both sides of the Ralflng/Sound Barrier. See Section B-B 
for detalls. 

8. See Index No. S210 for Bars SV and SSI. 
9. Place 6 - Bars 5B Inside Stirrup Bars 5V as shown. 
10. Spacing shown Is along the Gutter Line. 
II. Work this Standard Drawing with one or both of the fol/owing.-

a. Index No. 5210 - Traffic Ralllng/Sound Barrier (8 1-0"J. 
b. Index No. S211- Traffic Roi/Ing/Sound Barrier (14'-0"J. 

CROSS REFERENCE.-
For Section B-B and Detall 11A 11

p see Sheet No. 2 of 2. 
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REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 
5A 6 1-8 11 

A 5 6 1-8 11 

5B Length as Requ/ red 

B 5 AS REQD. 

u 5 1/ 1-011 

DONEL I" ¢ Smooth Bar 2'-0" BARS 5A & 5B 

--

"" 2'-0'' I 

' ' "' 
I I 

--

I" IP lXJNEL I 5 1-8 11 

BAR 5U 

REINFORCING STEEL NOTES: 

I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at the open joints wlll have a 2 1

' minimum cover. 
J. Lap splices for Bars 58 wlll be a minimum of 2 1-2'). 

I 

4. The Contractor mcy use Welded Wire Fabric when approved /J;I the Engineer. Welded Wire Fabric 
w/11 conform to ASTM A 4:Jl. 

l'-0%" 
Top of Spread Footing 
!Const. Joint ReqdJ -----+-

14'-0 11 or 8'-0" Traffic 
Ralllng/Sound Barrier 

Bors 5V IRototedJ 

Bors 5S/ !Field 
BentJ ITyp.J 

_V11 

(( 

II 
II 
II 

-rt ~1 

IP I 

3 11 Cover 

, \Coping 

_..) 

I _,,,11--ir- Bors 5B !Field 
I~" 91 Bent! ITypJ 

II II 

l _JJ; ~r- Spread Footing 

L End Stirrup 
Bar 5V 

PARTIAL END VIEW OF RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 

<Showing Bars 5V, Bars 5SI and Bars 5B Inside 
of Stirrup Bars 5VJ 

NOTE: See Index No. 5210, Delo/I "A" for details. 

2'-7'/.," /'-4~'' 3 1-0" 

Coping--~' 

Gutter Line --..J 
' 

II 
Bars 5V !See Note 3! -~ 0' 1

1 
Slope Vories J 1

1 )r <-----14'-0" or 8'-0" Traffic Rolling/Sound Borr/er 
!See Note f) ) Top of Spread Footing 1 -{ 1

1 Riding Surface-~ !Const. Joint Required! , 
11 

1
1 Spacing Bors 58 Slope 

--------~-P '*\;;;-;;;:;;;I'---;;:::~~~~~~ I I Vories • -n - _I 

~:i~a:r°r .! ~:::a~.ripJ! :~ _l._,
1 _,..~3_" ~ '--Fm---.,, 

P<Nement \c~nst. Joint P~rmltted@: ~ ~~___,:_-_-_-_-_-___ L;_ --B-ar_s_5_a_rr_J(_pJ ___ , 

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

'--ears 5SI ~ /" ¢ Dowel Load Transfer Devlc~ 
!See Note 3! 1 j 1 1 J 

J'' cover raottomJ a expansion oln s Typ 

2" Cover fTop & Sides) 

I 

Bars SA tJ 6 11 sp. 

I I I 
Bottom of Spread Footing !Level Transversely! 

Spacing I" ¢ 6!' I I 6 sp. lil ,._o, = 6'-0" 6" 

Dowels 

Spacing I 2 sp.@ l'-0 11 = 2'-0" I 2'-5 11 I 2 sp. lil ,._o .. = 2'-0" I 

Bars 58 ' ' 

SECTION B-B 
TYPICAL SECTION THRU SPREAD FOOTING 

<Bors 5P, 5R and 5SI In Traffic Ro111ng/Sound Barrier not shown for clorltyJ 

( ··,~·-·:J 
c ~- ~ ~~~ ~~~ ~:'."~' 
I ".,,-- % " Preformed Expansion Joint Fiiier /. / I 
I Y//////////////////////////// // I 

DETAIL "A" 
(Showing Locations of~ 11 V-Grooves 

and ~ 11 Preformed Expansion Joint Fiiier) 

NOTES: 
I. Match Cross Slope of Travel Lane or Shoulder. 
2. Place 6 ..... Bars SB Inside Stirrup Bars 5V as shown. 
3. See Index No. 5210 for Bars 5V and Bars 5SI. 

EST/MA TED T-SHAPED SPREAD FOOTING QJJANTITIES 

ITEM UNIT QJJANTITY 
Concrete !Footing! CY/FT 0.311 

Reinforcing Steel ITyp/ca/J LB/FT 51.80 

Additional Relnf." 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 locatlon of Section B-B, see Sheet No. I of 2. 
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Field Cut Bors 5L & 5B as required 
to maintain minimum cover for 
skewed approach slab 

Bors 5B 

~"VG 2 - roove rs N t 6 nd Dela/I "A"! ee o e a 

Exponslon Joint (See D eta/I on Sheet No. 3 of 4! 

I" f/J Dowel Load 
Transfer Devices Bors 5S3 

"' 

2" Cover 

Sides rTypJ 

111 Preformed Expansion 
Joint Fiiier (Typ. all Sides! 

p of Slob! (Requ/ red 4 - Bors 5C (To 
only when Approa 

'j 
I COIT ~I Bors 5B (Field 

Cut as requ/ red 
to clear Barrier 
Woll Inlet! (TypJ 

oh Slob Is skewed! 

Skewed 
Approach 
Slob 

- -

I 
. 

I 

- - I 

Spoc/ng 3" I 

Bors 5V & 5T 

ff 
.. 

3• I 

-....... "<1 If p B..o.o 6" 

~ 
" II ~ 

I 

I . 

! u II 

.. 

Coping__) 
6 11 Spacing fSee Note BJ 

' 

'"'" le 

le 

le 

. 
le 100[ 

~ 

le ~ 

I• : ,. 

I I' Bo rs 5V rTypJ ,...-3" 

I I 1:1 6 11 Spacing 

][ 

~ 
Bars 5UI fI1 6 11 sp. 
(Tie to Bors 5V 
& 5TJ (TypJ 

Barrier Woll Inlet (Grote 
not shown for clarltyJ 
(See Design Standard 
Index No. 218 for detolls! 

Bors 5T 
(TypJ 

2 11 Cover 

Typ. all Sides 

Bors 5S4 (Tie 
to Bors 5U/! 

Gutter Line 

Bars 5U2 o 6" sp. 
(Tie to Bors 5U/! 
(TypJ 

V-Groove Spacing .... 30 1-0 11 Max. fSee Note 6J 
I 

4" 
11

1 

2" Cover 11 II- Bors 5S3 & 5S4 " 6" Sp. 

Exponslon Joints 
~"Expansion Joint Spacing .... f50 1-0 11 Min., 90 1-0 11 MaxJ fSee Note 4J1 

IC. Exponslon Joint 

~" Open Joint 
' 

PLAN - OPTION B 
SPREAD FOOTING ADJACENT TO SKEWED APPROACH SLAB AND WITH BARRIER WALL INLET 

<Option A SlmllarJ 
NOTES 

I. CONSTRUCTION REQUIREMENTS: Construct the Spreod Footing /wet tronsverse/y ond exponsfon joints plumb; 
do not construct the spread footing perpendicular to the roadway surface. Sllp forming Is not permitted. 

2. CONCRETE: Use Class II concrete for sflght/y aggressive erNlronments. Use Class rr concrete for moderately 
or extremely aggressive erwlronments. Concrete wlll be In accordance with Specification Section 346. 

3. REINFORCING STEEL: Provide Grode 60 reinforcing steel In accordance with Specification Section 931. 
Dowel Load Transfer Devices wlff be ASTM A 36 smooth round bar and hot-dip gallon/zed In accordance with 
Specification Section 962. Install Dowel Lead Transfer Devices In accordance with Speclflcotlon Section 350. 

4. Construct%" Expansion Joints plumb and perpendicular or rad/al to Gutter Line. Provide at 90'-0'J maximum 
Intervals as shown. 

5. Provide and Install Preformed Expansion Joint Fiiier In accordance with Specification Section 932. 
6. Construct V2" V-Grooves plumb and provide at 30 1-0" maximum Intervals as shown. Space V-Grooves equally 

between ~ 11 Expansion Joints and/or Begin or End Spread Footing. V-Groave locatlons are to coincide with 
V-Groove locotlons In the Roi/Ing/Sound Barrier. 

7. FILL REQUIREMENTS: Shoulder or Roadway Pavement and Fifi Is required on the traffic side of the spread 
footing for a distance of 4 1-0 11 and the full length of the spread footing f3 1-0 11 minimum depthJ on the backside 
of the spread footing for Option A. Fifi Is required for a distance of 4'-0" on the backside of the spread 
footing and the full 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 of 4 for detalls. 

8. Spoc/ng shown Is along the Gutter Line. 
9. Work this Stondord Drawing with one or both of the fol/owing: 

a. Index No. 5210 - Traffic Roi/Ing/Sound Barrier (8'-0"!. 
b. Index No. 5211- Traffic Roi/Ing/Sound Barrier ((4'-D"!. 

CROSS REFERENCE: 
For Detail "A'J, see Sheet No. 3 of 4. 
For Section A-A and Estimated Quantltlesp see 
Sheet No. 4 of 4. 
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71-011 

Roadway or Shoulder Pavement 11-4-% II 

and Flit (4 1-0 11 MlnJ 

Coping-~--, 

Gutter Line--"' 

141-0 11 or 8 1-0" Traffic Ralllng/Sound Barrier -~ 

Bars 5V ti 6" sp. Oop \ 
with Bors 5Uf as shownJ -\~1--\-T-~~ .-- Bors 5T tJ 6 11 sp. Oop 

Spacing I" Qi Dowels . 

~ - Top of Spread Footing Yr 
/ with Bors 5UI os shown! 

S I B 5B 

(_ 

(Const. Joint Required! 
Riding Surface pac ng ors - -
(See Note I! ~ 

111~~~~~~~~~~~~ 

b 
I 

;., 

b 
I 

"' " b 
I 
'-
Qj 

:;i-
<\J 

, __ ! 

B3A," ' 

t 
1::\ 
~ 

' 

3" 

Bars 5B (Typ.! 
(See Note 2! 

Optional Const. \ Bars 5B 
Joint (See Note 4J -1\ - - Bors 5UI ti 6" sp. ,,- Bors 5U2 o 6" sp. 

I L (Typ.) . I -\--~~~~___,.~~~~--i-~~~~---. 

"' 1 rr ~\ · -
-- - \I •----t- - ---+ ~·' -- ~,,/ - : - • -1--- - -------·--
"' ~--~.,__~ ....... ---1~~~...-++~~~~~~~-+/~~~~~~~-+-........-: 

\____ ! 11 r/J Dowel Lnod Transfer Device; 
at expansion joints rTyp.! Optlonal 3" Lip 

(See Note 4! 

Spacing ! 11 r/J 6" 

Dowels 

Spacing 

Bars 5B 

/
1-9" 

3" Cover (Bottom) 

2" Cover (Top & Sides) 

\...._+Bottom of Spread Footing (Lwel Transversely! 

6 sp. tl ! 1-0" = 6 1-0" 6" 

I 5 sp. tl l'-0" = 5'-0" 

Slope 
Vories 

I "-

4 1
- 4'h" 

Gutter Line 

Top of Spread Footing 
(Const. Joint Required! -

""" C C Cl ' 
! !" Preformed / 

Expansion 
Joint Fiiier __/ 

~ 

Barrier Wall Inlet 
and Grote (See 
Design Standard 
Index No. 218 for 
detalfs! 

7 1-0" 

f'-4-% II 5'-711411 

\ - Coping 

14'-0" or 8 1-0 11 Traffic 

/ j Roi/Ing/Sound Barrier 

--

~ ~Const. Joint Permitted 

Slope 
Vories 

TYPICAL SECTION THRU SPREAD FOOTING - OPTION A 
<Bars SP, SR and SS/ In Traffic Ralllng/Sound Barrier not shown for c/arltyJ 

TYPICAL SECTION THRU SPREAD FOOTING AND BARRIER WALL INLET - OPTION A 
<Reinforcing Steel not shown for clarity <See Note JJJ 

NOTES: 
I. Match Cross Slope of Travel Lone or Shoulder. 
2. Place 10 - Bars 5B Inside Bars 5UI as shown. 
3. For Reinforcing Steel spacing, see Typical Section Thru 

Spread Footing - Option A this Sheet. 
4. Provide 3" llp when optional construction joint Is used. 
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71-011 

51-71/411 /
1
-47'/I Expanded Shoulder/Fl/I 14'-0" MlnJ 

Coping -
Gutter Line 

14'-0" or 8'-0" Trofflc Roi/Ing/Sound Barrier-\ 

Bars 5V rD 6" sp. (fop 

with Bars SUI as shown!-\ \ ,,': ,,---- Bars 5T f!2 6 11 sp. flap 
with Bors SUI as shown! 

Top of Spread Footing l Spacing / 11 (/J Dowels 
!Const. Joint Required! -x 

Riding Surface Spacing Bors SB 
!See Note /J ~ 

'<<::;;~Roadway or 
- - «;:; ., 
\-c -

Shoulder Pavement c, c, 
I 87{," 

I 
'- I 

~ "' ~Fiii~ " c, 

/~ c, I c, '-Bars SB !TypJ 3" I I 

!See Note 2J '- " ;.., 

)~ 
~ 

OJ 

Bors SB Bors SUI T' !Typ.J Bors SU2 " 6" sp.\ f!2 6" sp. 

l 
~ Optional Const. 

Joint !See Note 3! 

- -- I I 
v v v v v 

~ ~ I 
'<a 

-+-- ~ c, 
--

- - . -"--~ - ------- - --·- -- -- ---- I 

" " " " '-
\ ) 

'<a 

111 ~ 
I" (/J Dowel Load Transfer 3 11 Cover fBottomJ 
Devices at expansion joints !TypJ 2 11 Cover fTop & Sides) Optional 3" Up 

!See Note 3! 

Bottom of Spread Footing (Lave! Transversely) - L/ 

Spacing I" l/J 6" 6 sp.@ / 1-01J = 6 1-0 11 6" 
Dowels 

3"1 I Spacing 5 sp. tJ / 1-0J' = 5 1-0 11 
/

1-9 11 

Bars SB ' ' 

TYPICAL SECTION THRU SPREAD FOOTING - OPTION B 
<Bors 5P, 5R and 551 In Traffic Rolllng/Sound Barrier not shown for clorltyJ 

NOTES' 
I. Match Cross Slope of Travel Lane or Shoulder. 
2. Place 10 - Bars SB Inside Bors SUI as shown. 
3. Provide 3" /Ip when optional construction joint Is used. 

@ -
-

nsfer I" (/J Dowel Load Tra 
DFN!ces (See Typical 
Section for detolls! 

Top of Spread Footing 

- -

--. 

~ 

< 

-~ 

Slope 
Varies __ ;:_ Approv ed metal 

or flbe 

~· 

Bottom of Spread Footing j 
I VB/I 

II 7' 11 Preformed Expansion 

1 Joint Fiiier 

! 1-0" ! 1-0" 

[ Expansion Joint 

EXPANSION JOINT DETAIL 
!Spread Footing expansion joints are required at 
-%"open joints In Traffic Roi/Ing/Sound Barrier! 

I 
I 

~ 11 V-Groove (_I 

I 
I 

DETAIL "A" 
<Option A Shown, Option B SlmllorJ 

(Showing Locations of ~ 11 V-Grooves 
and 7' 11 Preformed Expansion Joint FlllerJ 
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,,_,Jj,11 

71-011 

11-4.Jj,ll 

Gutter Line --..J Coping --~-, 

Bars 5V tl 6 11 sp. (fop ~t-- 14 1-0" or 8 1-0 11 Traffic 
Roi/Ing/Sound Barrier with Bars 5UI as shown)-+--~ >--,r-Tt ''rr-n-1 

j 11--!4--- Bars 5T ffJ 6 11 sp. flap Tap of Spread Footing 
!Canst. Joint Required! with Bars SUI as shown! 

--;----;,---l/'.n'l[::;jf1"'f1"'f1"'f1rvVlrv1:1rvl:1TTl:1TTf1TTE1TTf1TTf1TTf1TTl:1TTl'.1TTl'.1TTf1TTf1~f1~1:1~~rJ~r;; - - -1r1-;-~~,:-~ 

0- ~- fu"'" '"""" ~ ""' /- : 

Bars SB !TypJ 

!See Design Standard Index ( r 
Na. 218 far detalls! 

I" Preformed Expansion 
Joint Fiiier---~ 

b 

I 
3" 

' 

~ 
::::~+- Bars SB !TypJ 

(\ !See Nate I! 

b ~ ~ 1----- Bars 5UI o 6" sp. 
Bars 5U3 !Rotate I/ 

/.l=;,=l=r=~ ·,'°~;~~~ri;,~~;.~i=r:~i~,~:~ tfr 5=; ~t:lv~::::;j~~1;:'::~ :: ~ 
--- ------------------------ ~ 

'---4--1'1- - - - - - - - - - - - - +''-------""" ) Optional 3" Up 
!See Note 3! 

3 11 Cover fBottomJ 

2" Cover (Top & Sides) 

I I 
SECTION A-A 

TYPICAL SECTION THRU SPREAD FOOTING AND BARRIER WALL INLET - OPTION B 
<Bars 5P, 5R and 5SI In Traffic Ral//ng/Sound Barrier not shown for clarify) 

NOTES: 
I. Place JO - Bars 5B Inside Bars 5UI as shown. 
2. For Reinforcing Steel spacing, see Typical Section Thru 

Spread Footing - Option B on Sheet Na. 3 of 4. 
3. Provide 3" Jlp when optional construction joint Is used. 

ESTIMATED L-SHAPED SPREAD FOOTING QJJANTITIES 

ITEM UNIT QJJANTITY 
Concrete !Footing! CY/FT 0.414 

Reinforcing Steel !Typical! LB/FT 85.53 

Additional Relnf." Expansion Joint LB 48.()6 
CROSS REFERENCE: 

Slope 
Varies 

!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 
SS/ In L -Shaped Spread FootlngsJ 

Far /acatlon of Section A-A, see Sheet Na. I of 4. 

REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

=1 

Length OS Requl red 
: 

B 5 AS REQJJ. 5'-6" 

c 5 51-511 

S3 5 3 1-10 11 

S4 5 41-311 BARS 5B & 5C 
T 5 41-311 

' 
2'-0 11 

' U/ 5 8'-011 

I I U2 5 131-1/ 11 

U3 5 121-10 11 ,. IP [)(JNEL 
v 5 3 1-10 11 

~ 

DOI/EL 111 r/J Sroooth Bar 21-011 

'-

'-[( 
I 

;,., 

61-8 11 
I 5 1-8 11 

BAR 5U2 BAR 5U3 
--

0 ' 
n 

,'V --

' 
03 '-I 54°30 1 

BAR 5S3 "' I ,,_ 
'-I 

r~ 
;,., 

;,, 
I 

"' 

03 '-I 
·-~ -~ 

BAR 5S4 BAR 5T BAR 5V BAR 5U/ 

REINFORCING STEEL NOTES: 

I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at the open joints wlll have a 2" minimum cover. 
3. Lap splices for Bars 5B wlll be a minimum of 2'-2 11

• 

4. Lap spllces Bars 5T and 5V with 5UJ wlll be a minimum of 2'-2 11
• 

5. The Contractor may use Welded Wire Fabric when approved /Jy the Engineer. Welded Wire Fabric wlll conform ta ASTM A 4[]1. 
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REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 

MARK SIZE LENGTH 

A f8 1-0" SWJ 5 6'-1" 

A f/4 1-0" SWJ 5 8 1-I" 

B 5 AS REQD. 

T 5 4'-3" 

v 5 3 1-IO" 

DOI/EL I" r/J Smooth Bar 2 1-0" 

Length as Requ/ red 
' 

2'-011 
' 

I I 

BAR 5B I" IP DONEL 

-

l- l-
"' "' -
I I 

~ ~ 
c, c, 

I I 

~ "' 
-

-

BAR 5A BAR 5T BAR 5V 
REINFORCING STEEL NOTES.-

I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at the open joints will have a 2" minimum cover. 
3. Lap spllces for Bars 5B will be a minimum of 2 1-2 11

• 

4. Lap splices Bars 5T and 5V with 5UI w/11 be a minimum of 2'-2". 
5. The Contractor rnGj use Welded Wire Fabric when approved fJ; the 

Engineer. Welded Wire Fabric w/11 conform to ASTM A 497. 

Gutter Line--~ 

\ Bars 5A D 6" (lap with 
Bars 5V & 5T! ITyp.! /l r;Bors 5V (TypJ 

.-~-+.f+'.o~~~~-r;......,,....-~~--1 

Spacing 

Bars 5V & 5T 

__ 1,.l ____ L'-' ---

3" 

I 
Coping_/ Bars 5B 

6 11 Spacing fSee Note 9J 

V-Groove Spacing - 30'-0" Max. (See Note 6! I 

NOTES 

I. CONSTRUCTION REQUIREMENTS." Construct the Trench Footing and expansion 
joints plumb; do not construct the Trench Footing perpendicular to the roadway 
surface. Slip forming Is not permitted. 

2. CONCRETE.- Use Class II concrete for slightly aggressive erwlronments. 

Roadway or Shoulder Pavement 

and F!ll (4'-0 11 MlnJ 

Gutter Llne--..i 

! 1-431," Expanded Shoulder/Fl/I 

f4 1-0'1 Mln.J 

Coping-~~, 

Use Class IJL concrete for moderately or extremely aggressive environments. 
Concrete w!ll be In accordance with Specification Section 346. 

3. REINFORCING STEEL.• Provide Grade 60 reinforcing steel In accordance with 
Specification Section 931. Dowel Load Transfer Devices w/11 be ASTM A 36 smooth 
round bar and hot-dip go/van/zed In accordance with Specification Section 962. 
Install Dowel Load Transfer Dwlces In accordance with Specification Sectlon 350. 

14 1-0 11 (shownJor 8 1-0 11 Traffic 
Roi/Ing/Sound Barrier 

Bars 5V " 6" sp. I/op \ , 
with Bars SUI as shown)-~ \, 

4. Construct~" Expansion Joints plumb and perpendicular or rad/al to Gutter Line. 
Provide at 90 1-011 maximum Intervals as shown. 

5. Provide and Install Preformed Expansion Joint Fiiier In accordance with 
Specification Section 932. 

spacing , .. rp Dowels 
1 
\v 

Spacing Bars 5B 

Riding Surface • • 
fSee Note BJ ~I ~ ~ L 

I \ 1\J (\] 

, 1-- Bars 5T tJ 6" sp. flap 
/ with Bars 5UI as shown! 

..-- 1---Top of Trench Footing 
(Const. Joint Required! 

6. Construct~" V-Grooves plumb and provfde at 30 1-0" maximum Intervals as 
shown. Space V-Grooves equally between -!4 11 Expansion Joints and/or Begin or 
End Trench Footlng. V-Groove locations are to coincide with V-Groove locatlons 
In the Roi/Ing/Sound Barrier. 

~~~=~~--l - - 1·11:~;;;-, -~ 
P-'-< 

7. FILL REQUIREMENTS.- Fill Is required a distance of 4'-0" on bath sides for 
the entire depth of the trench footing. See Typical Section for details. 

8. Match Cross Slope of Travel Lane or Shoulder. 
9. Spacing shown Is along the Gutter Line. 
10. Work this Standard Drawing with one or both of the fol/owing.-

a. Index No. 5210 - Traffic Railing/Sound Barrier (8'-0"!. 
b. Index No. 5211 - Traffic Roi/Ing/Sound Barrier 114'-0"!. 

LEGEND.- 911 = T raffle Roi/Ing 
Barrler/Soundwall 

ESTIMATED TRENCH FOOTING Q!JANTITIES 

ITEM UNIT 
Q!JANTITY 

8 1-0" SW 14 1-0 11 911 

CY/FT 0.336 0.439 I Concrete (Footing! 

LB/FT 56.84 69.36 

LB 32.04 42.72 
1 
p~ I Reinforcing Steel (Typical! 

1 
~ I Additional Relnf."' Expansion Joint 

I ~ I (Subtract 12.59 lb/ft from typical reinforcing steel quantity shown on 
/ //\\ / :P-- 74" Preformed Index No. 5210 to account for the absence of Stirrup Bars 5V and 

I ///// Expansion Joint SS/ In Trench Footings.! 

:~: """ 

~ Transfer Devices 

:I ~\\ : ;~;P:i-Groo:: W Dow& Load 

(See Typical Section ,. 
for details! -----f=:-__/ DETAIL "A" 

' (Showing Locations of Y," 
V-Grooves and -!4" Preformed 

Expansion Joint Fiiier) 

(

Expansion Joint (See Detail this sheet! 

I" rp Dowel Load 
Transfer Devices 

/ Top of Trench 
I Footing 

' \ 

--~, 
Approved metal 
or fiber cap 

- - - - -
Bottom of j 
Trench Footing 

I 74" Preformed Expansion 

I Joint Fiiier 

' 

1'-0" I 

3y,,,_ I' v- 3" \iLBars 5T ITypJ 
'I. 6 11 Spacing 

/'-0" I 

I

'll .. 2 11 Min. Cover KJ 

--

c, c, 
I I 

"' "' " " "' "' c, c, I 

"' 
I I I 

"' '- '-
I I " " ~ ~ :;j, :;j, 

c, c, "' <o 

I I I I 

'5t "' ~ ~ 
c, c, 
I I 

~ "' 

c, c, 
I I 

;._ in 

" " c, c, 
I I 
'- '-

" " :;j, :;j, 
'- "' I I 

~ ~ 
c, c, 
I I 

'5t "' 

p 1 ( 
I 

I , 

. ~\ 'I'~(~~-+- Bars 5B ITyp.! 

al~-tt---o- /'' r/J Dowel Load Transfer T Devices at expansion joints 
ITyp.! 

' 

1 2 11 Cover (TopJ 

3" Cover (Bottom & Sides) 

~I 
~-+1---1--Bars SA «1 6" sp. 

' 

• 
I , 

10" 3" 

' LI---i--- IC, Trench Footing pr 
+----+----j+- • 

b_j_, 
' 

Slope 
Varies 

1 Expansion Joints 
~"Expansion Joint Spacing - f50 1-0 11 Mln. 9 90 1-0 11 MaxJ fSee Note 4J 

1 

[ Expansion Joint ---I 
EXPANSION JOINT DETAIL TYPICAL SECTION THRU TRENCH FOOTING 

<Bors 5P, 5R and 5SI In Traffic Railing 
Barrler/Soundwall not shown for clarltyJ 

IC, Expansion Joint 

PLAN 
fTrench Footing expansion joints are required at 
74" open joints In Traffic Roi/Ing/Sound Barrier! 
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NOTES 

SPECIFICATIONS: 
I. General Specifications: 

The Flor Ida Deportment of Transportation "Standard Specifications for Road and 
Bridge Constructlon 1

', Current Edition and Supplements as Amended. 
2. Design Specifications: 

a. Flor Ida Deportment of Transportation (FDOTJ "Structures Design Gulde/Ines", 
Current Edition. 

b. American Association of State Highway and Transportation Officials IAASHTO! 
'
1lRFD Bridge Design Speclflcotlons 11

, Current Edlt!on. 
c. AASHTO-AGC-ARTBA Task Force 27 (Ground Modification Techniques), "Ins/tu 

Soll Improvement Techniques", January 1990. 

DESIGN CRITERIA: 
!. Design Is based on the assumption that the material contained within the reinforced 

sol/ volume, methods of construction and quallty of prefabricated materials are In 
accordance with Specification Section 548 and the reinforced backfill ls free of 
subsurface drainage of water fseepageJ. 

2. It Is the responslblllty 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. 

J, The Waif Comparr1 Is responsible for Internal stab/f/ty of the waif. External stabf//ty 
design, lnclud/ng foundation and slope stability, Is the responslblflty of the Engineer 
of Record. 

SOIL PARAMETERS: 
I. See Wall Control Drawings for so!! character!st!cs of foundation mater/al to be used In 

the design of the wall system. The Contractor w!ll provide so!! design parameters for 
backfill mater/al based on the actual soil characteristics utlflzed at the site. Provide 
the values of unit weight, cohesion and Internal friction angle In the Shop Drawings. 

MATERIALS: 
I. Concrete class and minimum compressive strength (f'cJ~ 

a. Except for precast wall facing panels and !eve/Ing pads, use Class II 
concrete for sllghtly aggressive environments and Class rr concrete for 
moderately or extremely aggressive environments. Provide all concrete, 
except for precast wall facing panels and letellng pads In accordance with 
Specification Section 346. Provide concrete for preoast wall facing panels 
and !we/Ing pods In accordance with Specification Section 548. 

b. For precast wall facing panels only, see Wall Control Drawings. 
2. Provide reinforcing steel for systems with non-metal/le so!! reinforcement and 

metal/le sol! reinforcement above the 100 year flood elevation In accordance 
with Specification Section 548. For reinforcing steel requirements for systems 
with metal/le so!! reinforcement below the 100 year flood elevation see Wall 
Comparr1 Drawings. 

3. Provide sol! reinforcement !n accordance with Specification Section 548. 
4. Payment for Dowel Bars 40 used with precast or C.l.P. coping wlll be made 

under Retaining Waif System !Permanent!. 
5. For add!t!onal mater!al notes see Wall Compaf1f General Notes. 

CONSTRUCT/ON: 
/, Waifs wlll be constructed In accardonce with Specification Section 548 and the Wall 

Comparrj's Instructions. 
2. For locat!on and allgnment of retaining walls, see Wall Control Drawings. 
3. If present, consider In design and analysis and locate manholes and drop Inlets as 

shown on wall eletatlons. 
4. Refer to Wall Control Drawings of lnd!v!dual walls for minimum reinforcement strip/ 

mesh length, factored bearing resistances, minimum wall embedment and anticipated long 
term and different/al settlements. 

5. The Contractor ls responsible for water retention as needed during construction. 
6. It Is the Contractor's responsibility to determine the locatlon of arr1 guardrail posts 

behind retaining wall panels. Prior to placement of the top layer of so!! reinforcement, 
lndlvlduo/ reinforcing strips/mesh may be skewed 115° maximum! to ovoid the post 
focatlons If authorized by the Engineer. No cutting of soil reinforcement Is allowed 
unless shown on Shop Drawings and approved /Jj the Engineer. Arrf damage done to 
the sol/ reinforcement due to lnstallatlon of the guard roll wlll be repaired /Jj the 
Contractor at the Contractor's expense. Repair method w!ll be approved /Jy the 
Engineer. 

7. If existing or future structures, pipes, foundations or guardrall posts within the 
reinforced so!! volume Interfere with the normal placement of sol/ reinforcement and 
spec!f!c directions have not been provided on the plans, the Contractor wlll notify the 
Engineer to determine what course of action should be taken. 

8. The Contractor Is responsible for gradually displacing upper fayerls! of soil 
reinforcement downward 05° maximum from hor!zonta/J to avoid cutting so!! 
reinforcement and confllcts with paving and subgrade preparation. 
The Contractor's attention ls directed especially to situations where roadway 
superelevatlon and/or sol/ mixing are anticipated. 

9. Finish sidewalks In accordance with Specification Section 522. 
10. Alf exposed concrete surfaces wlll receive a Class 5 Applied Finish Coating 

In acrxJrdance with Specification Section 400. Refer to Typical Sections at 
right and the fol/owing notes for limits of applied finish: 
o. The Inside, backside and top of Traffic Railings and Pedestrian/Bicycle Ralflngs. 
b. Exposed surfaces of coping on top of retaining waif. Other coatings, colors or 

textures wlll be opp/led as required In the Wall Control Drawings. 
II. For concrete facing panel surface treatment, see Wall Control Drawings. Extend 

surface treatment a minimum of 6 11 below final ground fine. 
12. Plies within the sol/volume wlll be driven prior to construction of the retaining 

waif. The portion of the pile within the soil volume w/11 be wrapped with po/yettrflene 
sheeting In accordance with Specification Section 459. Or/Ve piles located within the 
sol/ volume pr!or to construction of the retaining wall, unless a method to protect the 
structure, acceptable to both the Engineer and Wall Comporr1, Is proposed and approved 
In writing. 

9. Show complete detalls addressing confllcts between sol! reinforcement, 
precast concrete facing panels and embedments In the reinforced so!! 
volume. Provide full detalls of ralllngs, coping, sign supports, fight pole 
pl/asters, acute corners, etc. 

10. Show complete detalls where walls of different types Intersect/Influence 
one another. 

ff. Provide fully detailed design ca/cufotlons for each waif height Increment 
detailed In the Shop Drawings. Submit Shop Drawings and design 
calculatlons signed and sealed /Jy a Professional Engineer registered 
In the State of Florida. 

C.!.P. Traffic Ralflng 

Soll Reinforcement ITypJ -tt-1--~~ 

Shoulder or 
Roadway Pavement 

13. A structural extension of the connection of the retaining wall panel to sol/ 
reinforcement wlll be used whenever necessary to avoid cutting or excessive 
skeH!ng (greater than /5°) of the sol! reinforcement around obstructions (I.e. plies, 
pipes, etcJ. 

l----',---------+-
S u r face treatment when required J 
(See Construction Note /OJ----JI 

14. For Mechanlcaffy Stabilized Earth IMSE! Waifs, steps In !we/Ing pods w/11 occur 
at panel Interfaces. Panels wlll not cant!lrNer more than 2 11 past the end of the 
/<Ne/Ing pod. 

15. The top of the /we/Ing pod or footing w/11 be 2'-0" minimum below final ground line. 

QUALIFIED PRODUCTS UST: 
I. Manufacturers seeking approval of proprietary retaining wall systems for Inc/us/on on the 

Quallf!ed Products List as pre-approved wall system suppllers must submit a 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 woll system Is designed to meet all specified 
requirements. Project specific Shop Drawings are required for Qf'L approved waif systems 
(see Shop Drawing Requirements belowJ. 

SHOP DRAWING REQ/JIREMENTS 
The successful bidder will submit the final design of the waif for review as Shop Drawings. 
Detalls and Design Criteria shown on Shop Drawings shall not drNlate from those shown on the 
approved QPL Vendors Drawings. The Shop Drawings wlll Include detalled design computations and 
all deta!ls, dimensions and quantities necessary to construct the wall. The design and fully detalled 
plans w/11 be prepared as required /J; current FOOT standards at time of bidding and w/11 /nclude, 
but not be limited to, presentation of required Information as follows: 

!. Provide an el<Natlon view of the waif Indicating: 

4'-0 11 Min. 

Proposed Fino/ 
Ground Lin~ 

/ 
2'-0" Min. 

Concrete Level/ng Pad 

·J:;::=='::;::~LUl~m~lt~s(oiff-~r--
So 11 Volume 

I I l'-0" Min. 

1--~-+--~~~~~ I 

-~Top of 
_L J L<Nellng Pad 

TYPICAL RETAINING WALL SECTION 
WITH A TRAFFIC RAILING 

<MSE Wall Type Shown, Others Similar) 
<Showing Limits of the Reinforced Soll Volume) 

Concrete Gutter ~ 
"'-- Sfop/ng Backf/11 

Limit of Class 5 Applied 
Finish Cootlng~,.....,"-''-'" 

Concrete Coping 

~ 
a. Ef<Natlons/Statlons at the top of waif, top of /eve/Ing pad or footing and bottom of 

footing for Begin/End Retaining Waif, all breaks In vertical alignment, all whole 
stations and rNery 25 foot station Increments. 

b. Panel designations and the length, size and designation of sol/ reinforcement In 
elrNatlon vie#. 

Surface treatment when required I . 
!See Construction Note /OJ •· : 

c. Location of the proposed final ground llne. 
2. Provide a plan v/'1N detailing the horizontal alignment and offsets from the horlzontaf 

control llne<sJ to the exterior face of the wall. 
J, Show In plan and elevatlon all utlfltles, sign supports, light pole pilasters, drainage 

structures, drainage pipes, etc. that affect the walf(sJ. Locate In the plan vie# all plies 
within the reinforced earth volume, !nclud!ng those for future widening, as shown on 
Foundation Layout Drawings. 

4. Provide general notes and design parameters on the Shop Drawings. Include design sol! 
characteristics and al/other pertinent notes required for design and construction of 
the walls. Provide factored bearing resistances and factored bearing pressures for 
each wall height Increment. 

5. Show the limits of the soil volume lsee Typ/cal Sections at right for details!. 
6. Show complete details of each precast waif 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 embedmentls!. 

7. Show complete details of /eve/Ing pads and/or footings, Including all steps In leveling pads. 
8. Show complete deta!ls for construction of wall around obstructions. Shaw detalls for 

placement of sol/ reinforcement at acute corners and at Interfaces with temporary walls. 

l"-0 11 Min. 

....-r--Top of Footing 

Concrete Footing 

TYPICAL RETAINING WALL SECTION 
WITHOUT A TRAFFIC RAILING 

<Counterfort Wall Type Shown, Others SlmT/arJ 
<Showing Limits of the Soll Volume) 

GENERAL NOTES AND DETAILS 

@ 
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-

> 

C---' 

1,5[ r 011 Min J 

[ Y," Open Joint / J ~----~_(l£~~'fll_~~g__:~33IOJ''~-go'~' "TcTYY1P>l<lc00o"__I (JU~O~-~~~-~~--~ I_ !12' Open Joint spacing -
Top of C.l.P. \ 

Bors 4UI" l'-6" Mox. \ 
!I Ith Do I -:i sp. op w we "'( 

Bors 4D! (Typ.J ) 

I 

I 

I 
I - I . 

Clearance 
Bottom of Varies 
C.l.P. Coping 

Bors 4A (follows 
Slope of C.l.P. 
Coping!~ 

' 

\ 
- -

> 

Coping\ 

\ 
• -

I 
I - -, . 

"- - Top of Retaining 
Woll Panel (Typ.! 

~ 11 Open Joint 

Bors 4B (follows top of 
nlng Woll Panel! rTyp.J Reta/ 

. 

> 

Dowel Bors 4D 
(Typ.J (See 
Note I! 

* 2 11 Min. Cover fT J ** 3 11 Mfn. Cover (TypJ 

Ground 
Line 

Bors 4UI 

7'" Chamfer 
(Typ.J--~ 

~ 

Dim.A 

Bors 4A 
I 

Drainage Ditch when 
required (See Wal/Control 
Drawings for details! 

Bars 48 shown as (•J 

Dowel Bors 4D 
(See Note I! 

Retaining Wall 
Panels (Typ.J ~~---..-~~, 

Retaining Wall Panel 
rs ee Wall Comparr; 
Drawings for Details! 

'~ It Y," Open Joint 

' Top of Precast 

\ 
Coping\ 

---

'\ 
Lave/Ing Pad _) 

C.l.P. COPING - PARTIAL ELEVATION VIEW 

·~ --II Ml J C Ing (5'-0 n 
' 10'-011 Typlcal ?recast op 

\ ~ 
Top of C.l.P. 
Leve/Ing Concrete 

-, 

~ 
~--a 
'- I 

It Y," Open Joint 

PRECAST AND C.!.P. COPING NOTES: 
I. Dowel Bars 40 extend /1-0 11 above the top of retaining 

waif panel. Field cut as necessary to maintain 2" mlnlmum 
cover. See Wall Company Drawings for number and spacing 
of Dowel Bars 4D. 

Lave/Ing Pad 

* 2" Min. Cover (T' J 
r- Top of Retaining ** 3 11 Min. Cover fTypJ 

Wall Panel rTyp.! 

"' I C) 

~ 
m .., 

- - - --

* For Sflght/y and Moderately 
Aggressive errrlronments 

** For Extremely Aggrosslve 
environments • 

Bars 4U2 

7'" Chamfer (Typ.J 

Vories (f'-3" Mox., 
3 11 Mln.J 

~~ - - ---.t--- - - -- - - - - - -I· ----------i,. -- -· ---- -~, - - -

SECTION A-A 
C.l.P. COPING 

D!m.B 

Bars 4A 
(Typ.J 

I 

Dim.A 
Panel width 

+ 6" 

Dim.a 
Panel width 

+ /1-011 

. -. ~- -

Drainage Ditch when 
required (See Wal/Control 
Drawings for details! 

I.- - - "~l I 
-r 

> - . .. I 

- -'° 
I L Bars4U2" 

L Bottom of 

Bars 4A 
"" I' 4 11 sp. fTypJ 

Dowel Bars 4D rTyp.J 
(See Note I! 

Precast Coping 

" Leve/Ing Pad _J 

PRECAST COPING - PARTIAL ELEVATION VIEW 

Clearance 
Vories 

Retaining Wall 
Panels (Typ.J 

Ground 
Line 

9 
~ 

Dowel Bors 4D 
(See Note I! 

~--- Retaining Wall Panel 
(See Wall Company 
Drawings for Details! Leve/Ing Pad 

SECTION B-B 
PRECAST COPING 

PRECAST AND C.l.P. COPING DETAILS 
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REINFORCING STEEL BENDING DIAGRAMS - PRECAST AND C.l.P. COPINGS Dim.a 

BILL OF REINFORCING STEEL 
REINFORCING STEEL NOTES: * 2 11 Min. Cover fT .J 

MARK SIZE 

A 4 

B 4 

D 4 

U/ 4 

U2 4 

U3 4 

4A 

48 

Begin or End 
Retaining Wall ------; 

LENGTH 
#Sor M 

AS REQD. 

AS REQD. 

2'-011 

LENGTH 
#E 

AS REQD. 

AS REQD. 

2'-011 

Panel width + 4" Panel width + 3" 

Panel width + 8 11 Panel width + 6 1
' 

Panel width + 4" Panel width + 3" 

Length as Requl red 

Length as Requl red 

BARS 4A & 48 

I. All bar dimensions In the bending dlograms are out to out. 
2. All reinforcing steel at the open joints wlll have a 2 11 minimum cover. 
3. Bars 4A may be continuous or spllced at the construction joints. Lap spllces for Bars 4A wlll 

be a minimum of l'-8". 
4. The Contractor may use Welded Wire Fabric when approved 11; the Engineer. Welded Wire Fabric 

w/11 conform to ASTM A 4'11. 

# S = Sllghtly Aggressive 

M = Moderately Aggressive 
E = Extremely Aggressive 

'< ~ 
Q) I 
I -oo_-

*: 

DONEL BAR 40 

Varies 

n 
BAR 4UI 

Field cut as 
requl red to maintain 
2 11 minimum cover 

Top of Coping 

• io 
Q) I 
I -

"- -
* : 

Varies 

n 
BAR 4U2 

Varies 

BAR 4U3 

Top of Retaining 
Wall End Panel 

Bars 4A !follows Slope 

Bars 48 !Horlzonta/)(F/eld 
cut as requl red to maintain 
minimum coverJ 

Bars 48 !Horlzonta/J 

of C.l.P. Coping Enclosure! 

Varies 

4 11 Cover 
!Bottom! 

Bottom of Coping 

'-Edge of C.l.P. 
Coping Enclosure 

Edge of Retaining 
Wall End Panel 

3 11 Min. overlap 

Leve/Ing Pad 

C.l.P. COPING ENCLOSURE DETAIL 

_i--i-- Retaining Wall End Panel 
!See Wall Compartf 
Drawings for detalls! 

** 3 11 Min. Cover fTypJ 

Bars 4U2 

-% " Chamfer !Typ.J 

Varies (!'-3 11 Max., 
3" Mln.J 

Ground 
Line 

9 
<.\J 

6" 

~---

Leve/Ing Pad 

Drainage Ditch when 

Bars 4A 
!Typ.J 

requl red !See Wall Control 
Drawings for detalls! 

I 

6" 

Dowel Bars 4D 
!See Note /J 

Retaining Wall Panel 
!See Wall Compartf 
Drawings for Dela/ls! 

C.l.P. COPING USED WITH PRECAST COPING 
Note: When precast coping units do not flt the entire length of the retaining wall, 

use this s!mllor C.l.P. coping for short portions between precast coping units. 
This C.l.P. coping may also be used for vertical copings. 

Dlm.C 

* 2" Cover (Top & Sides) 
** 3 11 Cover (Top & Sides) 

Bars 48 shown 
as I• J !Typ.J --kl< 

Bars 4U3--, 

-% " Chamfer !Typ.J 

SECTION C-C 

" 

* For Sllghtly and Moderately 
Aggressive environments 

** For Extremely Aggrasslve 
environments. 

Dim.a 
Panel width 

+ /'-O'J 

Dlm.C 
Panel width 

+ 6'J 

PRECAST AND C.l.P. COPING DETAILS 
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- e ee 2 11 Cover Bars 6A & 6C " 8" sp. Expansion Joint (See Delo/I 
I" fP Dowel Load Transfer 
Dwlces (See Typ/col Sections 
for detol/s) 

Top of 
Junction Slob 

' 
' 

~ 11 V Groov (5 r- 2 
Bors 5B2 Note 6 & Detall "A" ) (fie Bors 6C to Bors 6U this sheet and Detoll 1

1A "J A Sides (Typ.J (TypJ--, 

r- I" r/J {)() I LDod 
Devices 

we 
Transfer 

Approved metal 
or fiber cop 

Bottom of 
Junction Slob 

VB 1
J 

4 - Bors SF 
rTop of Slob! 
(Requ/ red only 
when Junction 
Slab ls skeHedJ -

l 

1' IJ Preformed Expansion 

Joint Fiiier 

l'-0" l'-011 

[ Expansion Joint ---I 
EXPANSION JOINT DETAIL 

(Junction Slab expansion joints are to coincide 
with%" open joints In Traffic Roi/Ing! 

Approach Slob 
(See Note m 

Spacing Bors 5V 3" 

r--Begin or End Retaining Woll 
and Precost or C.l.P. Coping----> 

JUNCTION SLAB NOTES: 

" 
~ 

J 

I~ II ! "~I j 

l 11 u 
J) A j 

h J ff 

~ 
1 

I u 
A j 

j II II 
/, II ' 
'3 s..o. 6:' 51! c c 

" 

' ff I§ 

J 

"--- Field cut reinforcing as requ/ red 
to maintain minimum cover fTyp.J 

8" Spacing (TypJ !See Note 8! 

%"0 
In Pr 

en Jofnt ,J 
ost Coping 

p 
ec 

( 

-

. " 
~~ . ~ 
0) 
I <>. - .s 

-

'-Bors 5SI Bors 5V (TypJ '-Bars 5BI 

Bars 6L fl1 8" sp. 

2 11 Cover tl 
(fled to Bors 6V/)(TypJ 

Yz" V-Groove Spacing .... 3_0 1-0 11 Max. (See Note 6J 
Open Joints 

%"Expansion Jolnt Spacing - 50'-0" Mln.p 90'-0" Max. (See Note 4! 

~" Open Joint PARTIAL PLAN VIEW 
fSke.ved Approach Slab Shown, Perpendicular Approach Slab SlmllarJ 

fPrecast Coping Shown, C.l.P. Coping SlmllarJ (Traffic Raf/Ing not Shown for ClarltyJ 
erse/y and expansion joints I. CONSTRUCT/ON REQUIREMENTS: Construct the Junction Slob /we/ tronsv 

plumb; do not construct the }unction slab or C.!.P. coping perpendicular t o the roadwcy surface. Slip 
~ % " Open Joint I 

10' a" Typlcol Precast Coping (5'-0" Min.) 

forming Is not permitted. 
s rated TL -4. 2. APPLICATIONS: This junction slob rncy only be used with Traffic Roi/Ing 

?recast Traffic Ra!llngs are not allowed. 
3. REINFORCING STEEL.· {)()we/ Load Transfer Dwlces Wiii be ASTM A 36 

hot-dip goNonlzed In accordance with Specification Section 962. Install 
In accordance with Specification Section 350. 

smooth round bar and 
Dowel l.JJad Transfer Devices 

and perpendicular or 4. Construct%" Expansion Joints In junction slobs and C.l.P. copings plumb 
radial to the Gutter Line. Provide at 90'-0" maximum Intervals as show n. 

5. Provide and Install Preformed Expansion Joint Fiiier In ocoordonce with Specification Section 932. 
rovlde at 30'-0" 6. Construct~" V-Grooves In ]unction slabs and C.l.P. copings plumb and p 

maximum Intervals as shown. Space V-Grooves equally between -% 11 Expan 
Begin or End Junction Slob. V-Groove focotlons are to coincide with V

slon Joints and/or 
Groove locations In the 

~Top of C.l.P. 
Traffic Roi/Ing In Precost Coping -2_J 

' 
• I \- ·~ "'·"· Leveling Concrete ' 

I Top of Retaining r Wall Panel (Typ.J 

( Top of Precost Coping 

~ 
:0 .,, 

"?. "' " . "' -; I -. ~~ °l, b' 
~ 

< 

"' ii" -., 

~- .. -a p '- I 

' 

I 

' 

I 

' . 

~ 

Gutter Line 

( 
( 

Bors 6UI fl1 8 11 sp. 
tied to Bars SV! 
TypJ 

Coping_} 

2" Cover tl 
Ex{Xlnslon Jolnts 

>-------ff.%" 0 pen Joint In Precost 
nd C.l.P. Traffic Coping o 

Ra I/Ing to coincide with % " 
on Joint In Junction Slob. Expansl 

~?::: 
Cl -,, - - - - . - - -- -

_\_ _~- - - - -
Trofflc Roi/Ing. 

on top of the junction 7. FILL REQUIREMENTS: Shoulder or Roadway Pavement or Fiii Is required 
slob for Its entire length on the traffic side of the Traffic Roi/Ing. S ee Typical Sections on Sheet 
Nos. 5 and 6 of 15 for detolls. 

8. Spacing shown Is along the Gutter Line. 
p of retaining wolf panel. 9. For Precast Coping only, Dowel Bors 40 ore to extend / 1-011 above the to 

Field cut as necessary to molntoln 2 11 minimum cover to the fop of the I 
Company Drawings for number and spacing of Dowel Bors 40. 

we/Ing concrete. See Woll 

10. Work this Index with the fol/owing.
Index No. 420 - Traffic Roi/Ing - (32" F-Shope!. 

II. The fol/owing Indexes contain detolls of the Intersection of the retaining 
Index No. 20900 - Approach Slobs fF/exlble Pavement Approaches) 
Index No. 20910 - Approach Slobs (Rigid Pavement Approaches! 

CROSS REFERENCE: For Delo/I "A", see Sheet 5 of 15. 

wall at approach slabs: 

- -- - - - - . 0-., I\) ----- ---- -- - - - - - 'E.§ I I 

i 1-- - - - --- ---------.,6 ~ q.----· ---· ---- ----I 

- --- --- - -,---- - - ~ - I 

L Bottom of l {)()wels 4D (TypJ 

Clearance 
Varies 

Precost Coping 

' 

PARTIAL ELEVATION VIEW 
fPrecast Coping and Junction Slab Reinforcing not Shown for Clarity) 

f Precast Coping Shawn, C.l.P. Coping SlmllarJ 

(See Note 9! 

/ 
(_ 

Retaining Woll 
Panels (TypJ 
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l'-2-'h" 

Top of Precast Coplng--t-~ 

C.!.P. Traffic Roi/Ing 
!32" F -Shape! -----tt--

Bars 5Sf(Ffeld Bent! 

Bars 5V 
!Rotated! 

Precast Coping 

J:Jj, II 

4-%" 

End Stirrup 
Bar 5V 

PARTIAL END VIEW OF TRAFFIC RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 

<Showing Bars SV and Bors SS/J 
<Pr600sf Coping Shown, C.l.P. Coping SlmllorJ 

NOTE: See Index No. 420, Detall "A" for detalls. 

EST/MA TED QUANTITIES FOR PRECAST COPING 

Varles 
(6 11 Min., 
9'h" Mox.J 
!See Note 2J 

~ 

-"o 

lo 
b 

I 
"-

lo 

Contr of Points 

" 

'/ 

9'-6~/I 

8 1-0" (C.l.P. Junction Slab) 

Gutter Line 

Shoulder or Bars 5V (See Note 4J -
Roadway Pavement 

r;""~~d~ Bars 6L o 8 11 sp. (lap with 

Bars 6C o 8" sp. Oap Bars 6C! (See Note 7! 
Slope Varies 

with Bars 6U 
I 

(See Note I!~ 
!See Note 7! 

Bars 5SI 
(See Note 4! 

' •\'.',',:'."'"·:•.',',' ' 
\.',',. ·, "·" ·,·,' ":·,',, '·'·">·" ".,.,.,·, ···'"·" '"" ··:',',',', '·" ·, ··:',',',', ·,·,' ":·,',' '.',",>·"'" 

- \ t•·············•·<············· \············································.·,·,',,· I',', , 
v -

I 

v -
IL n/\ • • - - - - - ''" ' - - ' -- - - - - - - -

I I I 

l Bars 5B2 (Typ.! ' l, .. $ 
"' "'~ 

H1' =cJllBllolll 45°-
I Dowel Load Transfer '---- Bars 6A o 8 11 sp. 

Dwlces at expansion joints 4" Cover (Bottom) 
(TypJ (fop with Bars 6C! 

!See Note 5! 

/1-fJh II \Coping 
Precost Coping w !See Note 5! 

/ 
~ C.!.P. Traffic Railing 

!32" F -Shape! ? 
"' cl'! -

11 ~ 
11 IJJ, II 1: 

0' 11 
f.-

~ ~ I; 11 43i," cj 
I; ,1 

"' I; II v1- Top of Precast Coping 
I 

"" (( 11( 

" I" " " ai 
' \JB' "' "' ? c~ . " l.O Lu co 8 r--< Bars 5BI __ ? "'-' 

!TypJ §_ ~ 
~ 

I ( ,__ 
~ ~ "' "' '-

'-Bars 6UI o 8 11 
"' 

@ Q. 

sp. (See Note 6) * 0: b ' ;., p I 
I 

"" io "-

uirr n - ~ 
Varies 

"' (/'-3" Max., 3" Mln.J 
2" Cover (Top & Sides) l,/~ ' ~ r--- C.!.P. LtNef/ng Concrete !Depth 

2 11 Min. Cover (Typ.J 
/TEii UNIT QUANTITY 

Concrete !Precast Coping! CY 0.952 

Concrete !C.!.P. Junction Slab! CY/FT 0.374 

Reinforcing Steel !Precast Coping! excluding LB 278.28 Bars 5V ond 5Sf !TypJ 

Reinforcing Steel !C.!.P. Junction Slab! !TypJ LB/FT 33.40 

Additional Relnf." Expansion Joints LB 42.72 

(The above concrete quantities are based on a superelwatlon of 6.257. and 
a 5'J wide retaining wall panel. The above Precast Coping quantities are based 
on one 101-0 11 Precast Coplng segment.) 

"----- Bottom of Junction 
Slab !Level Transversely! 

Spacing l'J (/J 6" 7 sp. o /'-OJ'= 7)-0 11 

Dowels 

Spacing 3" 7 sp. o l'-0" = 7'-0" (5B2J (See Note 6J 

Bars 5B 

~ 1-- "' Varies - /1-0'1 Max.J 
!Precost Coping! 

"" ~ ' c--Dowels Bars 4D 

3j, II 3j, II ~Retaining Wall Panel 

I I 
(See Wall Comparr; 

See Note 3 6" Drawings for Details! 

Varies 
I I I 
6" Min.I See Note 3 

I I 

' ' 

/'-O'J l'-0" (5BIJ 3~11 

TYPICAL SECTION THRU PRECAST COPING WITH C.l.P. JUNCTION SLAB 
AND RETAINING WALL AT EXPANSION JOINTS 

W' V-Groove !Typ.! ~ - __ _ 

r:~~--w-~--~--~~ 
: U %"Preformed Expansion Joint Fiiier~ 

PRECAST COPING 

W' V-Groove !Typ.! ~ - ___ _ 

r:;,.;;.,;;..,.::777-m--~-m--~-~~ 
I ~ % " Preformed Expansion Joint Fiiier~ 
I 

C.l.P. COPING 

DETAIL "A" 
(Showlng Locations of ~ 11 V-Grooves and-%)' Preformed Expansion Joint Fiiier) 

JUNCTION SLAB NOTES: 
I. Match Cross Slope of Travel Lane or Shoulder. 
2. The minimum dimension of 6 11 corres{XJnds to a superelwatlon of 6.257.. For superelevaflons exceeding 6.257. 9 

Increase this dlmenslon (I.e., shift control polnts downJ as requl red to match roadwcy superelwatlon. 
3. Actual width varies depending on type of Retaining Woll used. 
4. See Index No. 420 for Bars 5SI and 5V. 
5. The Precast Coping width Is based on a maximum 6Y," wide Retaining Wall Panel. If the Retaining Wall Panel Is 

wider than 6~J', Increase the wldth b; the difference between the two Retaining Wal/Pane/widths. Increase the 
length of Bars 6L and decrease the length of Bars 6A & 6C as required when the coping width Is Increased and 
adjust spacing of Bars 5B2 as required to maintain 2 11 minimum cover. 

6. Increase the width (/1-2!h"Jof Bars 6U/as required to malntaln 2 11 minimum cover when recess wldth exceeds 8 11
• 

7. At the Contractor's option, mechanical couplers may be used to splice reinforcing. Complete detalls, lncludlng 
reinforcement lengths are required In the Shop Drawings. Mechanical couplers shall develop /25X of the bar 
yield strength. 

PRECAST OR C.l.P.COPING WITH C.l.P.JUNCT/ON SLAB DETAILS 
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REINFORCING STEEL BENDING DIAGRAMS - JUNCTION SLAB 

BILL OF REINFORCING STEEL 

LENGTH 
MARK SIZE PRECAST c.1.P. 

COPING COPING 
A 6 7 1-8 11 7 1-8 11 

Bl 5 91-511 N/A 

B2 5 AS REQJJ. AS REQD. 

c 6 7 1-8 11 N/A 

D 4 2'-0" N/A 

F 5 B'-3,, B'-3,, 

L 6 5'-211 I0'-2 11 

U/ 6 3'-811 3'-811 

/
11 f/J Dowel Smooth 2'-0" 2'-011 

Steel Bar 

2'-0" 

6A ?recast & C.t.P. Coping ... 7 1-8 11 

I I 
5BI Precast Coping - 9 1-6 11 

I" lfJ fXJNEL 
5B2 Length as Requl red -

6C Precast Coping - 7 1-8 11 (See Note 7J 

5F B'-3" 

-

BARS 6A, SBI, 5B2, 6C & SF fXJNEL BAR 40 

4'-2 11 

p recast Coping - J 
rsee Note 6! l.,_....I~ 

I '-2 11 

\~c-./.P._Coplllf/-~l:

1
_..., 

3 
BAR 6L BAR 6UI 

REINFORCING STEEL NOTES: 
I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at expansion joints wlll have a 2" minimum cover. 
3. Lap spllces for Bars 5B2 wlll be a minimum of 2 1-2 11

• 

4. Far Precast Coping only, lap spllce Bars 6L with Bars 6C. 
Lap spllces wlll be a minimum of 2'-9 11

• 

5. See Index Na. 420 for Bars 5S/ and 5V. 
6. Dimension shown Is for lap spllce option. For mechanlcal coupler option, 

this dimension Is l'-4 11
• 

7. Dimension shown Is for lap spllce option. For mechanlcal coupler option, 
this dimension Is 7 1-9 11

• 

8. The Contractor ffl()JI use Welded Wire Fabric when approved /:J; the 
Engineer. Welded Wire Fabric w/11 conform ta ASTM A 4[]7. 

9'-6V:?" 

8 1-0'J /'-6~" 

~ - C.l.P. Traffic Raf/Ing 
~ 132" F -Shape! 

~ Varles \

Shoulder or Riding Surface~\ Roadway Pavement 
1 1'% II 

Slape Varies !See Note 1J ~ " Bars 5SI I; -1--+..-c~ 

~ 
S

coping 
11 

!/:~--Bars 5V Ill 8" sp. 
I; I 

/; -I~ '+--+-4-~_<_" 

Top of C.l.P. Coping 
!Const. Joint Required!------~ 

Bars 5V !See Note 4! 

II 

(6 11 Min., 
9'h" Max.! 
!See Nate 2) -"" 

t===iETiiZS&§4~g~~~~~-22~~~~~~,,---EjBa~r~s~61L~t0~8~sip~.~~!1S~e~e~N!a~te~4~J~~~-~(( 11 j r:-·; .. :> .. :.V~ ~· .. ···~······.:· ·•: ·•:•.: ·•;;···;··~··~··· l•:·•~<>;}; ... ;·•·2 ······2·•{1Ll:·~·~··;·;:;~··••:.~.· ... ~··•:;;·~ ·····;···· •~<.:<·.•<:;•<·:••;;:'£;·,>;•~v;:· ··::•····::···:;·_~·=====·:o==_===·=1f;J= ~f ~ ---~~!·~~---~ _____ .,_ ~ 

"~~ v ~~-- 1~~11i .. ~~~l==f==========~ ~-
"'-+---+--+--l~---+ - _"_.-,_J_w~~'"~'---'--"• " "--e----"---<-o- - _" ________ "_ e :> f c r---_,.~_Ba_r_s_5_B_2 ___ ~-t- j ~ 

Control Points 
I/ 

Spacing I" IP 

Dowels 

Spacing 

Bars 5B2 

6" 

I I ( ""l/ \I._ I * ~;., 
' ~ --+f-----~-+ ~ • 

l Bars 5B2 !Typ.J ' l "',11cJlltcJlll 

!" IP Dowel Load 

\__Bars 6A o 8 11 sp. 45°-+f\._ 
'-Bars 6UI tJ B'J ., i::: lo( 

sp. fSee Note 5) LC) § ~ 

4 11 Cover rBottomJ 

2 11 Cover (Top & Sides) 

Transfer Devices at 
expansion joints !TypJ 

Bottom of Junction 
Slab !Lwel Transversely! 

7 sp. D l'-0" = 7'-0 11 

I" Continuous Neoprene I~ ~ 
Strip !Top!& Expanded ' ,.....vlll= -~1--•_;+--+-Retalntng Wal/Panel 
Polystyrene shown hatched ~ , ' !See Wall Campartf 
IV," Each Side! ----T Drawings for Dela/ls! 

See 6" 

Note 3 

Varies 6" See Note 3 

I 

Min. 

9 sp. D 11-0 11 = 9 1-0" 

TYPICAL SECTION THRU C.l.P. COPING AND JUNCTION SLAB 
AND RETAINING WALL AT EXPANSION JOINTS 

ESTIMATED QJJANTITIES FOR C.l.P. COPING 
JUNCTION SLAB NOTES: 

I. Match Cross Slope of Travel Lane or Shoulder. 

~ 
Ii 
0:: 

~ 
;., 

I 
"-

2. The minimum dimension of 6 11 corresponds to a superelevatlon of 6.257.. For superelevatlons exceeding 

8 
~ 

~ 
'-ct. 
c, 
I 

"' 

ITEM UNIT QJJANTITY 6.257., Increase this dimension O.e., shift control points downJ as required to match roadway superelevatlon. 

Concrete 

Reinforcing Steel !Typlca/J excluding 
Bars 5V and 5SI (TypJ 

Additional Relnf. ti Expansion Joint 

CY/FT 

LB/FT 

LB 

0.410 

65.21 

42.72 

!The above concrete quantities are based an a superelwatlan of 6.257. 
and a 5" wide retaining wall pane/J 

3. Actual width varies depending on type of Retaining Wall used. 
4. See Index No. 420 for Bars 5S/ and 5V. 
5. Increase the width rf1-2h"Jof Bars 6Ulas required to maintain 2 11 minimum cover when recess width 

exceeds 8 11
• 

PRECAST OR C.l.P.COPING WITH C.l.P.JUNCT/ON SLAB DETAILS 
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!" (/) Dowel Load Transfer Bars SB2 
~ u V-Groove (See 2 11 Cover Bars 5A & 5C f!! 6 11 sp. (fie Expansion Joint (See Dela/I ,,- 111 

(/) Dowel Wad 
' ' 

Note 6 & Defalf 11B 11J Sides (Typ.J Ba rs SC to Ba rs SU rTypJ ~ this sheet and Detalf "A"J A Transfer Devlces D<Nlces (See Typical Sections Top of Raised I 

for detalfsJ Sidewalk hrvv 4 - Bars SF ~ 
(Top of Slab! -

--~ 
1- Approved metal (Requ/ red only /A A '9-bP I or fiber cap when Raised 

Sidewalk Is I II II II 
sk<Nled! J•h I II II 

' ' ' 

Approach Slab --..;~,; II l -!2 
(See Note /OJ I ?·., r 

/ 
Edge of 
Precast Coping 

,I Gutter Line 
i'e" Bar ST I 

Bottom of ,J ~-
Raised Sld'1Nalk f- - I 

% 11 Preformed Expanslon . . . . . 
I ' \ Bars 5Uf o 5u sp. 

I Joint Flllerl I (fled to alternating 
f- - Bars ST and SXJ f'-O'J 

' 
f'-O'J 

I 
Coping_} I (TypJ 

' 
Field cut reinforcing %"Open Joint ,J Alternating Bars 

' V2 Begin or End Retaining Wall as requl red to maintain Bars SS In Precast Coping ST and SX @ L Bars SB/ 
Expansion Joint 

& Precast or C.l.P. Coping 

I 

minimum cover (Typ.J f'-0 11 sp. (TypJ Bars 5L fD 6 11 sp. 

I EXPANSION JOINT DETAIL Spacing Bars 2'h" 6" Spacing (Typ.HSee Note 7! 2 11 Cover o 
(fled to Bars SU/)(Typ.J 

2'J Cover o 

(Raised Sidewalk expansion joints are to CXJlnclde ST and SX Open Joints Expansion Joints 

with%" open joints In Traffic Roi/Ing! ~ 11 V-Groove Spacing - 30'-0 11 Max. (See Note 61 
' 

%"Expansion Joint Spacing - 50J-O'J Mln.p 90J-O'J Max. (See Note 41 . 
' >-- rf. % 'J Open Joint In ?recast 

% " Open Joint PARTIAL PLAN VIEW Coping and C.l.P. Traffic 
(Skewed Approach Slab Shown, Perpendicular Approach Slab Similar) Roi/Ing to coincide with 

rPrecast Coping Shown, C.l.P. Coping Similar) (Traffic Roi/Ing not Shown for Clarify) % /J Expansion Joint In 
Raised Sidewalk. 

V2 % " Open Joint 10' o" Precast Cop!ng 

In Precast Coping~ 
I 

,-- Top of C.l.P. I T raffle Roi/Ing (Top of Precast Coping 
' 

' 

RAISED SIDEWALK NOTES.- I I " I. CONSTRUCT/ON REQUIREMENTS.- Construct the raised sidewalk level transversely and expansion joints "' ;;; plumb; do not construct the raised sidewalk or C.J.P. coping perpendicular to the roadway surface. ~Top of recessed 
' 

c • ;§' 

"' "' ..., Slip forming Is not permitted. C.l.P. L<Nellng Concrete 

I 
-.., ~ b' 2. APPLICATIONS.- This raised sld<Nlalk mey only be used with Traffic Ralflngs rated TL-4. ' ~ i5 ~ "' Precast Traffic Ralflngs are not allowed. 0 "' 

\ 
r Top of Retaining 

.., 
3. REINFORCING STEEL.- Dowel Load Transfer Dwlces w/11 be ASTM A 36 smooth round bar and hot-dip Wall Panel (TypJ ~,. >:: -a 

galvanized In accordance with Specification Section 962. Install Dowel Wad Transfer Devices In '- I ~ c ' 
accordance with Specification Section 3SO. "' ;:: '"' -,, - - - - - - - -

_\_ _~- - - - -
- -

4. Construct% 11 Expansion Joints In raised sldeNafk and C.J.P. copings plumb and perpendicular or - 1- - - - - - . c.., "' ---:---
- ----· -1------- ~§ I I 

rad la/ to the Gutter Line. Provide at 90 1-0 11 maximum Intervals as shown. - - ~ - - - - - - - - - - -ia ~ q,---· ---- ---· ---- i s. Provide and Install Preformed Expansion Joint Fiiier In aCXJOrdance with Specification Section 932. I 

6. Construct~ 11 V-Grooves In raised sldMalk and C.t.P. coping plumb and provide at 30 1-0'J maximum - - - ~ - - I - , 
Intervals as shown. Space V-Grooves equally between%" Expansion Joints and/or Begin or End 

L Bottom of l Dowels 4D rTypJ 
Raised Sidewalk. V-Groove locations are to coincide with V-Groove locations In the Traffic Roi/Ing. Clearance 

7. Spacing shown Is along the Gutter Line. Varies 

8. For ?recast Coping on/yp Dowel Bars 4D are to extend l'-0" above the top of retaining wall panel. Precast Coping (See Note 8! 
Field cut as necessary to maintain 2u minimum cover to the top of the !eve/Ing concrete. See Wall 
Company Drawlngs for number and spacing of Dowel Bars 40. . •'. . 

9. Work this Index with the fol/owing.-
Index No. 423 - Traffic Roi/Ing - (32" Vertical Shape!. 

/ 10. The fol/owing Indexes contain detalfs of the Intersection of the retalnlng wall at approach slabs: 
Index No. 20900 - Approach Slabs (Flexible Pavement Approaches! 
Index No. 20910 - Approach Slabs (Rigid Pavement Approaches) 

PARTIAL ELEVATION VIEW (_ Retaining Wall Panels (TypJ 

(Precast Coping and Raised Sidewalk Reinforcing not Shown for Clarify) PRECAST OR C.l.P. COPING WITH 
CROSS REFERENCE.- For Dela/I "B", see Sheet 8 of IS. (Precast Coping Shown, C.l.P. Coping Similar) C.l.P. RAISED SIDEWAU< DETAILS 

@ 
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I 

Top of ?recast Coping 

4 11 Taper 

Transition Bars 5X 

Bars 5S ---,-~ 

?recast Coping 

!'-!" 

II 
II 
II 
II 

II 
II 
II 
II 

C.l.P.Trafflc 
Ra/ling 

Coping 

Transition 
Bars 5T 

PARTIAL END VIEW OF TRAFFIC RAILING END 
TRANSITION FOR GUARDRAIL ATTACHMENT 
(Showing Bars 5S, Bars 5T and Bars 5XJ 

(Pr(J(X}St Coping Shown, C.l.P. Coping SlmllarJ 

NOTE: See Index No. 42.3, Ralllng End Dela/I for detalls. 

ESTIMATED QJJANTITIES FOR PRECAST COPING 

ITEM UNIT QJJANTITY 

Concrete !?recast Coping! CY /J66 

Concrete !C.l.P. Raised Sldewalk! CY/FT 0.424 

Reinforcing Steel !?recast Coping) excluding 
LB 269.96 Bars 5T, 5X and 5S !TypJ 

Reinforcing SteeUC.l.P. Raised Sidewalk! !TypJ LB/FT 48.85 

Add/Ilona/ Relnf. ti Expansion Joints LB 31.38 

(The above concrete quantities are based on a 5 11 wide retaining wall panel 
and a Type D Concrete Curb !See Note 2!. The above ?recast Coping 
quantities are based on one 10 1-0 11 Precast Coping segmentJ 

7'-9 11 

5'-11" !C.l.P. Raised Sldwalk! !See Note 2! l'-10" 
?recast Coping 

9" 

,,-+-=---I-Bullet Rall/ng 

Gutter Line --+---~~ l-"=it~=......i 
C.l.P. Traffic Ralllng 
!32" Vert/cal Shape! 

- ---
I~ 

I 

I 

~~ 
I 

I 

I 

I 

I 

Top of ?recast Coping--+--

~ 

~' 

II 
LJ 

... 

Bars 5X fI1 l'-0" sp. 
!Alternate with Bars 
5TJ !See Note 3! 

~Coping 
i:\i 

~~ 
~ :g 

Top of Travel Lane ~ m Bars 5L tJ 6" sp. 
Oap with Bars 5CJ 

::t::: ~ Bars 5B2 Bars 5S i 

I 

I 

I 

I 

~ ~f-- Bars 5T fI1 l'-0" sp. 
!Alternate with Bars 
5XJ !See Note 3! 

5" 

2" 

,, "' \ Bars 5C " 6" sp. 
or Shoulder/\ ~ ~ (fop with Bars 5LJ 

Top of ?recast Cop/ng

7 
~ ~ !TypJ ~ !See Notel 3! ~ ', ',\ 
d ~ ~ Slope: .02 Ft/Ft \ ~ 

\
+-====t~=+========---r-~~1--r----:t1~11L,~-~-.1r-~-----t 

I v : v v ~ vi C:;." - ;o = \e:._-=I ! ,------t=:'tj ~I ~1--*~~ I iii ~ 
I 

/\ /\ 
/ 

Bars 5BL~ ,,,---~ B 
~ - i v \_ - I / I (Typ.) §. ~ ~ 

~ : 9~----a--<11----- - ~•11-------<•1---- - ~ I ---~;lt--~~-·=1 - ' I - ' ~ °' ] ~ 

~"Preformed ~ ~r~-
0

1---
0

-1\_"1 __ "_7 _//1l"IJii\'mii'"[IIJi'"r--------"l-'-1IT!JiillJJiil ~1--< in '.';' "' 
Expansion Joint Fiiier---- I J I =J11cJlltcJlll Ll1/Til 

1 
Varies 0'-3 

"" Bars 5UI fI1 6
11 

Max., 3" MlnJ 
&~~'16"~ ~ 

I 

2" Min. Cover (Typ,J 1 ' ~ sp. !See Note 4! 

4 11 Cover (Bottom) 
2" Cover (Top & Sides) 

Spacing 4'/," 
I" r/J Dowels 

Spacing 4'h" 

I" IP Dowel Lnad (?recast Coping! 1-- , ~C.l.P. Leve/Ing Concrete 
Transfer Dwlces "G (Depth Varies ..... / 1-011 MaxJ 
at Expansion Joints ~-'\---'-' ~ ~ 

1 'I ~Dowels 4D 

Bottom of Raised 
Sld'1Nalk !Level 
Transversely) 

6 sp. tJ !dh" = 5 1-311 (5B2J 6" 

74" ~ 
--t-1--'-- I '-------- Retaining Wall Panel 

See 6" 

Note I 

See Note I 

2 sp.f1 8 11 

!See Wall Comparr; 
Drawings for Dela/ls! 

~" V-Groove !Typ.J ~ 

/~~-~-~-~-~-~-~~r-~i 

~" V-Groove !TypJ ~ 

------- -

Bars 5B = l'-4" (5BIJ 

TYPICAL SECTION THRU PRECAST COPING WITH C.l.P. RAISED SIDEWALK 
AND RETAINING WALL AT EXPANSION JOINTS 

~74" Preformed 
Expansion }-
Joint Fiiier ____/ / 

PRECAST COPING 

I 

I 

DETAIL "B" 

~ 74" Preformed 
Expansion }-
Joint Fiiier ____/ / 

C.l.P. COPING 

(Showing Locations of ~ 11 V-Grooves and -% 11 Preformed Expansion Joint Fiiier) 

RAISED SIDEWALK NOTES: 
I. Actual width varies depending on type of Retaining Wall used. 
2. Match roadway curb shape (Type) and height. See Roadway Plans and Index No. 300. 5'-11 11 dimension ls based 

on a Type D curb adjacent to a 6 1-0 11 wide sldemalk. Adjust this dimension as required for other curb types. 
3. See Index No. 423 for Bars 5S, 5T & 5X and Bullet Ralllng detalls. 
4. Increase the width (f'-2!h 11

) of Bars 5UI as required to maintain 2" minimum cover when recess 
width exceeds 8 11

• 

5. At the Contractor's option, mechanlcal couplers may be used to splice reinforcing. Complete detalls, 
Including reinforcement lengths are required In the Shop Drawings. Meehan/cal couplers shall dfNelop 
1257. of the bar yield strength. 

PRECAST OR C.l.P. COPING WITH 
C.l.P.RAISED SIDEWALK DETAILS 
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REINFORCING STEEL BENDING DIAGRAMS - RAISED SIDEWALK 

BILL OF REINFORCING STEEL 5A Precast Coping - 5 1-7" 

LENGTH C.J.P. Coping - 6 1-0 11 

7 1-9 11 

MARK SIZE PRECAST c.1.P. 5BI Precast Coping - 9 1-6 11 

COPING COPING 6'-811 
,,_,,, 

A 5 5'-7" 6 1-0 11 5B2 Length as Required 

Bl 5 9 1-6 11 N/A 5C Precast Coping - 5 1-5 11 (See Note 7! \ 
B2 5 AS REQJJ. AS REQD. Gutter Line II~ 11 

Bullet Roi/Ing 

5F 5 1-0 11 

- '- -c 5 5 1-5 11 N/A Bars 5X fiJ 11-0 11 sp. 11-

2 1-0 11 C.l.P. Traffic Roi/Ing I 
-, 

(Alternate with Bars ~ D 4 N/A I II 

(32" Vert/cal Shape! I LJ 57! (See Note 3! "' BARS 5A, 5BI, 5B2, 5C & 5F I cl'! F 5 51-011 5 1-0 11 ~ hi; Top of C.l.P. Coping I WCop/ng ~ L 5 51-011 8 1
-/

11 2'-0" (Const. Joint Required! I 

' ' 
t\j 

~ 
I I "' 

ill " '"' 
._ 

3 1-8 11 3'-811 I ~1-- Bars ST o ! 1-0 11 sp. f-
U/ 5 --._ ,g I 

~ I (Alternate with Bars 
Smooth ~ I I 

/
11 f/J Dowel 2 1-011 21-011 " \~"~ ..... I 5X! (See Note 3! G Steel Bar -" I 

Top of :§ ~ --- Top of Travel Lane I I 
5" "' I"¢ oaNEL ";; 

~ or Shoulder Bars 5B2 Bars 5S I I 
C.l.P. J:: I I 2" "' l'-~h" Coping]] ITyp.! \ (See Note 3! ~ II I 

I I 

a ~ ~ Slope: .D2 Ft/Ft II I 

Precast Coping - 4'-2 11 - . ..u '- -
-~ I II 11 .sl ~ (See Note 6! I 

\ 
\ Jr-i:o' "' -Q 

-

I 

C.l.P. Coping - 7'-3" I 
- ~ C< u~ . "' u 

I 

- L____J 
<o "' 

<.\J ~ 

I 

g ill 

-1 Bars 5B2 "' 0 . - 0 ~ 8 
I .,1] ~ 0 --. ( ( Typ. ! 

~cE-·- ~ 
"' 

OJ I ;;; -- - -- ---·--- -

- ----- - -
I 

"' ~ "' 
I I l 

-r 
G '- . \ . ~ ._ 

~ 0 - ~ ~ 0 
~ "' I ' "' I 

- I '- I 
n n n n n 7 ~ "' oaNEL BAR 40 BAR 5L BAR 5UI "' lo \ 

I "' "' 
REINFORCING STEEL NOTES: !12' Preformy =lllo11olll 

Bars 5A """I !---_ '--Bars SUI «1 6" Vories (f'-2" 

!. All bar dimensions In the bending diagrams ore out to out. Expansion 
4" Cover fBottomJ 

I" r/J Dowel Wad \ I~ 
sp. fSee Note 4J Max., 3" MlnJ 

2. All reinforcing steel at expansion joints wlll have a 2'J minimum cover. Joint Fiiier Transfer Devices f!2 511 sp. 
3. Lap sp/fces for Bars 5B wlll be a minimum of 2'-2". 2 11 Cover fTop & sides) at Expansion Joints 1------ r Continuous Neoprene Strip 

4. Lap splice Bars 5L with Bars 5C. Lap spllces wlll be a minimum of 2 1-2 11
• \ (Top! & Expanded Polystyrene 

5. See Index No. 423 for Bars 5S, 5T and 5X. Adjust vertical dimensions of Stirrup Bars ST and Bottom of Raised Sidewalk 
shown hatched (Y," Each Side) 

5X as required to account for shorter embedment Into the raised sldeHafk. (Level Transversely) See 6" I'- Retaining Wall Panel 
6. Dimension shown Is for lap splice option. For mechanlca/coup/er optlon9 this dimension Is l'-7)'. Note I 

I 
!See Wall Compar11 

7. Dimension shown ls for lap splice option. For mechanlcal coupler option, this dimension Is 5 1-8 11
• Drawings for Dela/ls! 

8. The Contractor may use Welded Wire Fabric when approved 1:1; the Engineer. Welded Wire Fabric See Note I 

w/11 conform to ASTM A 4iJ1. 
Spacing 5~1J 5 sp. KJ / 1-0 11 = 5'-0" 
/J' r/J Dowels 

Spacing 5~1J 7 sp. f!2 ,,_O,, = 7'-0,, 3~1J 

ESTIMATED Q!JANTITIES FOR C.l.P. COPING Bars 5B2 

ITEM UNIT Q!JANTITY 
TYPICAL SECTION THRU C.l.P. COPING AND RAISED SIDEWALK 

AND RETAINING WALL AT EXPANSION JOINTS 

Concrete CY/FT 0.538 
RAISED SIDEWALK NOTES: 

Reinforcing Steel (Typ/cal! excluding 
I. Actual width varies depending on type of Retaining Wall used. 

LB/FT 50.24 2. Match roadway curb shape !Type! and height. See Roadway Plans and Index No. 300. 
Bars 5T, 5X and 5S (TypJ 6 1-8 11 dimension Is based on a Type D curb adjacent to a 6'-0" wide sidewalk. 

Adjust this dimension as required for other curb types. 
Add/Ilona/ Relnf." Expansion Joints LB 32.[)4 3. See Index No. 423 for Bars 5S, 5T & 5X and Bullet Rall/ng detalls. 

4. Increase the width ft1-2!h"Jof Bars 5Ulas requfred to mafntaln 2 11 minimum 

The above concrete quantities are based on a 5'J wide retaining cover when recess width exceeds 8 11
• PRECAST OR C.l.P, COPING WITH 

wall panel and a Type D Concrete Curb (See Note 2J. C.l.P.RAISED SIDEWALK DETAILS 

@ 
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V," V-Groove ITyp.! ~ 

r:: - - - - - - - -

-% " Preformed 
Expansion Joint Fiiier 

PRECAST COPING 

(/,'' V-Groove ITypJ ~ 

r:: - - - - - - - -

% "Preformed 
Expansion Joint F Iller 

C.l.P. COPING 

DETAIL •c• 

Approach Slab 
!See Note 8! 

-

11 
I 
I 
I 
' - --

~ -

/, 

/, 

/, 

/, 

/, 

/, 

/, 

/, 

/, 

/, 

/, 

/, 

j 

I 
I / 
I 
I 

~" V G IS 
Bars SB2 2 - roove ee 2 11 Cover 

Note 3 & Detall 11C11J Sides !Typ.! 

~ r--

- ' 

" "' -" "' "' °' b} 
"' I Q - " "'_, 

' ' -- ' 

I 

Bars SA tJ / 1-0 11 sp. 
!tied to Bars SL ITyp.! I 

I 

l 

( 

\ 
\ 

I 

I 

j 

~c--
' 

Edge of 
Precast 
Coping 

(Showing Locations of ~ 11 V-Grooves and 
'%"Preformed Expansion Joint Fiiier) -% " Open Joint I Field cut reinforcing as requ/ red % " Open Joint j \__Bars 4PI !TypJ Bars SL " l'-0" sp. J Coping__) I 

I 

to maintain minimum cover fTyp.J In Procast Coping !tied to Bars SU/)(TypJ 
' 

Bars SB 

Spacing Ba rs 4P 5~11 l'-0" Spacing ITyp.! !See Note 4! 
Bars SUI o /1-0" sp. 

' 

I ~ 11 V-Groove Spacfng - 30 1-0 11 Max. fSee Note 3J 
2" Cover @ !tied to Bars 4P! !TypJ 

Open Joints 2" Cover tJ 
End Retaining Begin or 

Wall, Proco 
Parapet or 

st Coping/ r--
C.l.P. Coping_______) 

PRECAST COPING/PARAPET AND SIDEWALK NOTES: 

I. Construct%" Expansion Joints In sidewalk and C.l.P. coping plumb and perpendicular 
or radial to the Gutter Line. Provide at 90'-0" maximum Intervals as shown. 

2. Provide and Install Preformed Expansion Joint Fiiier In accordance with Specification 
Section 932. 

3. Construct~" V-Grooves In sldewalk and C.l.P. coping plumb and provide at 30 1-0" 
maximum Intervals as shown. Space V-Grooves equally between -% 11 Expansion Joints 
and/or Begin or End Sld'1Nalk. For C.l.P. Coping only, V-Groove locations are to 
coincide with V-Groove locations In the Concrete Parapet. 

4. Spacing shown ls along the Gutter Line. 
5. For ?recast Coping only, Dowel Bars 40 ore to extend / 1-0" above the top of retaining 

wall panel. Field cut as necessary to maintain 2 11 minimum cover to the top of the /eNel!ng 
concrete. See Waif Company Drawlngs for number and spacing of Dowel Bars 40. 

6. Work this Index with the fol/owing: 
Index No. 410 - Concrete Barrier Wall 

7. For C.l.P. Coping only, work this Index with the fol/owing: 
Index No. 820 - Pedestrian/Bicycle Ralllng. 

8. The fol/owing Indexes contain details of the Intersection of the retaining wall at 
approach slabs: 
Index No. 20900 - Approach Slabs !Flexlble Pavement Approaches! 
Index No. 20910 - Approach Slabs !Rigid Pavement Approaches! 

CROSS REFERENCE: For Detail "C", see Sheet II of IS. 

' 

' 

Expansion Joints 
%1

' Expansion Joint S{Xlclng - 50 1-0" Min., 90 1-0" Max. (See Note /J 
' 

~ PARTIAL PLAN VIEW 
<Ske.ved Approach Slob Shown, Perpendicular Approach Slob Similar) 

<Precost Coping Shown, C.l.P. Coping SlmllorJ <Concrete Parapet not Shown for ClorltyJ 
~ % " Open Joint In 

----
---- -

I Precast Coping and 
~ % 11 Open Joint In Concret Parapet to 

Precast Coping and L~----~:"J".!J.~af!.'_rl>~~'E"'K!_'&~C~~tree'-'P'='a'-'r."apl"e,_,t_clS.,__'_-.,o_" -:M.:.:ln:::J ____ ~·-: coincide with Concrete Parapet---; \ I0'-0" Typical ?recast Copfng oncre 1 % " Expansion Joint 

U I In Sld'1Nalk 

Top of Precast 1 

e ParapeJf r Concret 

Top of Precast Top of C.l.P. 

' 

Top of Retaining 
i ~~ Coping\ 

Letellng Concrete\ 

Wall Pane/ ITyp.! 1----~--l'I---~~ -n ______ l. ---
- - -
r---

-t 

- - - -
----- --

?" - - - - - - - b>.., (\) - - ---· ---· 
- - - - - - - - "'g § 1- I 

--t----t--,--- --------- ~ ~ q,--- ---------- -- ~ 

I i I 

1-----
·- r 

c Dowel Bars 4D 
+----t ITypJ !See Note 5! 

PARTIAL ELEVATION VIEW 

{__Bottom of 
Precast Coping ~ Retaining Wall 

Panels !TypJ ~ 

Clearance 
Varies 

<Precost Coping and Slde.volk Reinforcing not Shown for Clarify) 
<Precost Coping Shown, C.l.P. Coping Similar) PRECAST COPING/PARAPET OR C.l.P. COPING 

WITH C.l.P. SIDEWAU<. DETAILS 
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Gutter Line~ 
L_ 

Shoulder or 
Roadway Pavement 

Slope Varies 

!See Nole 2!\ 

Riding Surfoce \ ~ ~ / 

r)j/Jfma 

Sld,..alk ilJ 1 , Coping Line 
5'-0" Min. Clearance W 

8 , 1112' Pedestrian/Bicycle Roi/Ing " 

1__..- Concrete 
~!~< Barrier Wall 

( Spacing Bars 4SI 

Ba rs 4PI " !.A 

lS 
Back of Concrete 
Barrier Wall 

l'-011 sp.---~ b->-W----~"-

2" Min. Cover fTyp.J 

2
11 

Cover \Bars 5A fl1 2 ,_2 ,J Min., 
(TypJ / 1-0'J sp. 

Lap Sp/Ice-I 
,/see Detall "A 1r 6" Sidewalk I -c ~ !See Note 5! I Bars 5BI \fYPJ - ~ 

- - --/;'±! y-Flll_J • \ " '.._,Bars5L" //~..:..,-
Bars 582 l'-0" sp. - ~ 

l-~1---
" 

? 
b 8 

I 

f 
~ Spreod Footing !See ~ 

Y' Index No. 410 for detolls! 
tJ / 1-0 11 sp. 
Max.!TypJ Bars 5UI " \ / 

:;i-
l\J 

~ 1 ~ "' I g 
'- 0: '-

'"' ....._ -"'-'--'----'------'-
l'-0" sp.________, i... - a.. 

REINFORCING STEEL BENDING DIAGRAMS - COPING/PARAPET AND SIDEWALJ< 

BILL OF REINFORCING STEEL 
5A Precast Coping - Varies 

LENGTH 
MARK SIZE PRECAST C.l.P. 5BI Precost Coping - 9 1-6 11 

COPING COPING 
5B2 Length as Requ/ red 

A 5 VARIES N/A 

Bl 5 9'-6'J N/A 4SI Precost Coping - 9 1-6 11 

B2 5 AS REQD. AS REQIJ. 

D 4 2 1-0 11 N/A 

L 5 VARIES VARIES BARS 5A, 5BI, 5B2 & 4SI 
Pl 4 5'-5" N/A 

SI 4 9'-6'J N/A 

U/ 6 VARIES N/A 

, Panel w ldlh , 

-.----II + l'-0' I \_ Slab/I/zed Sub-Base 
Dowels 4D Varies (1

1-3 11 Max.- 3" MlnJ 
Varies f2" MlnJ---,, 

-~-~--...._,-_......, -~--~-~~-~~-~~-~-..d-~---_......, -~--~-~~-~_.......-....-"£---15° Max. 
~ Spacing Bars 5BI 

l f (fypJ 
I-- ~-- C.l.P. Lwellng Concrete 

L\- !Depth Varies - l'-0' MaxJ 
It Is the Contractor's respanslblllty to 
ensure Soll Reinforcement Is placed a 
minimum of 2' below the Stab/I/zed 
Sub-Base. 

See Note 3 

TYPICAL SECTION THRU PRECAST COPING/PARAPET WITH C.l.P. SIDEWALJ< 
AND RETAINING WALL <See Note 4J c~ 

Pedeslrlan/Blcyc/e Roi/Ing -; C 
Concrete ~ 
Barrier Wall 

~-1-.,, Sidewalk - 5 1-0" Min. Clearance f ,_____ ______ , .Ao 
Gutter Line~ 

L_. 
C.J.P. Concrete Parapet 

Retaining Wall Panel 
!See Wall Compa"f 
Drawings for Dela/ls! 

scoping 

Bars 4P D 
11-0 11 sp. 

Shoulder or 
Roadwcy Pavement 

Slope Varies 5
Back of Concrete 
Barrier Wall 

2'J Cover 
(TypJ 

fSee Note 4J -...... 1 1 

I )" 
I I 

Bars SL fl /1-0'J sp. -

- Top of C.l.P. Coping/Sidewalk 
!Const. Joint Required! 

!See Nole 2!\ 

Riding Surface\ ~ ~ / 

J( tr n.-s 
/ 

~ Spreod Footing !See ~ 
Y' Index No. 410 for details! 

"----Stab/I/zed Sub-Base Varies 12" MlnJ--j 

l It Is the Contractor's responslblllty to 
ensure Soll Reinforcement Is placed a 
minimum of 2 11 below the Stablllzed 
Sub-Base. 

See Note 3 

- -Jr- /5° Max. 
f !TypJ 

/
11 Continuous Neoprene Strip 

!Top! & Expanded Polystyrene 
shown hatched !'h" Side! 

TYPICAL SECTION THRU C.l.P. COPING WITH C.l.P. SIDEWALJ< 
AND RETAINING WALL 

I I 
l'h IJ 

"' '"' 
? 

"' b "-
-

~ I B 

"' ?' 
~ "' ~ ~ g c3 

Lo I 0: 

~ --+-l--~-~-~ 

~ 
l\J 

~ ~ \..__Varies f/1-2') 
"8 ~ Max., 3 11 Mln.J 
al- dl 

~Retaining Wall Panel 
-! !See Wall Compa"f 
-\- Drawings for Details! 

1--4-see Note I 

' 
Varies 

I 

BAR 5L 
REINFORCING STEEL NOTES: 

"' n {~ 

BAR 4PI BAR 5UI 

I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at expansion joints wlll have a 2 1

) minimum cover. 
3. Lap spllces for Bars 5B2 w!ll be a minimum of 2 1-2'). 
4. For Precast Coping only, lap splice Bars 5L with Bars 5A. Lap spllces w/11 be a minimum of 2'-2". 
5. For C.!.P. only, see Index No. 820 for Bars 4P and 4S. 
6. The Contractor may use Welded Wire Fabric when approved 1:1; the Engineer. Welded Wire Fabric w/11 

conform to ASTM A 497. 

Back of Concrete 
Barrier Wall C 

~t== 
Seo/with 
Poured Rubber 

rL_:::::[- Sidewalk 

1 I 'h' Preformed 

Expansion Joint F Iller 

DETAIL "A" 

?RECAST COPING/PARAPET AND SIDEWALK NOTES: 
!. Actual width varies depending on type of Retaining Wall used. 
2. Match Cross Slope of Travel Lane or Shoulder. 
3. Gradually deflect/displace So!/ Reinforcement downward as 

required. Soll Reinforcement Is shown deflected downHard 
for lllustrat!ve purposes only and Is not to scale. See Wall 
Compa"f Drawings for details. 

4. C.l.P. Concrete Parapet shown, Vertical Shope Traffic Roi/Ing 
slm!lar. Complete deta!ls and dimensions of Vertical Traffic 
Rall/ngs are required In the Shop Drawings. 

5. Match cross slope of connecting sidewalk or as shown In the 
Wall Control Drawings. 

PRECAST COPING/PARAPET OR C.l.P. COPING 
WITH C.l.P. SIDEWAU<. DETAILS 
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6'-5" Min. !Pull Box Slde)(See Note 9! 4'-6" Min. !See Note 9! 

Vories fTransltlon to 
l'-6" Thick Junction Slab!~ 

Junction Slab , \ 
I 

Length of / 1-611 Thick Junction Slob ...... 7 1-6 11 

I 
12 Bars 4J & 5Mf (Top & Bottom! fl 8"± 

Varies (Transition to 
/

1-6 11 Thick Junction Slab) 

Junction Slob 

,- -r -- • - ~°:~:_a:_ ------~ -----------------r-, 
----+--------4,-

8 a rs 4J I I 

& 5w_:_+--·-+-t---i-ll--l-~l----ll--l--r--ll-----ll--ll-~t---Jj-ll 

[ PullBox \1 
!See Note 5! _) 

I ; 

2 - 2" ¢ corufts ~ 

' 

' 

I 

I 

' 

I 

I 

' 

I 

' 

I 

I 

I 

~ Construction 
/ 1 Joint 

' 

I I I I I 

-- .__ -- , _ - .__ _,_ ,_, -- -

LIGHT PILASTER NOTES.' 

I. The pf/aster and junction slab are designed to resist the following working loads from 
at the top of the Pffasteu 

Axial Deadload 
f*J Wlndload Moment about Transverse Axis 
!*! Wlndfoad Moment about LDngltudlnaf Axis 
!*! Deodload Moment about Long/tudlnaf Axis 

Maximum Shear 
Torsion about Pole Axis 

!*! - Axis refers to Bridge Axis. 

1.560 kip 
40.SO kip-ft 

28.30 kip-ft 
/.S90 kip-ft 
1.380 kip 
3.560 kip-ft 

2. Provide grout In accordance with Specification Section 934. 

the fight pole applied 

J. It ls the Contractor's responslblllty to provide anchor bolts, nuts, washers and anchor plates that effectively 
transmit the l!ght pole loads to the pllaster and flt the reinforcing cage. Submit calculatlons for anchor 
bolt design and embedment depth, signed and sealed f:1; a Professional Engineer registered In the State of 
Flor Ida to the Engineer for r81/few and approval prior to construction. 

4. Install Anchor Bolts plumb. 
5. For conduit, pull box and expansion/deflect/on fitting detaffs, see Utlflty Conduit Detalf Drawings. 
6. The cost of anchor bolts, nuts, washers and anchor plates wlll be Included In the Bid Price for Light Poles. 

Include the cost of all labor, concrete and reinforcing steel required for construction of the pl/asters, grout 
pods, pull boxes and mlscellaneous hardware required for the comp/et/on of the electrlcal system In the Bid 
Price for either the Trofflc Ra/f/ng or Concrete Paropet tho! the pf/aster Is behind. 

7. Field Cut Bars 4M2 as required to maintain clearance. 
8. Anchor Bolt pattern orientation wlll be as shown. 
9. Sflp Forming Method of construction Is not allowed within the flmfts shown. 
10. Reinforcing shown for fight pole pf/asters Is In addition to typical reinforcing for C.t.P. Junction Slabs 

(Bors 6A & 5B2! and Rolsed S!dfM!afks (Bors SA ond 5B2!. Omit Junction Slab Bars 6U/ and Raised S/d,.,,alk 
Bars 5U/ within fight pole pf/aster flmfts. 

ff. Work this Sheet with the following as appropriate.• 
Sheet Nos. 4, 5, and 6 of 15 - ?recast or C.t.P. Coping with C.!.P. Junction Slab Detalfs 
Sheet Nos. 7, B, and 9 of 15 - ?recast or C.t.P. Coping with C.t.P. Raised Sidewalk Detaffs 
Sheet Nos. 10 and II of 15 - ?recast Coping/Parapet or C.t.P. Coping with C.t.P. Sidewalk Detaffs 

CROSS REFERENCE.' For Estimated Quantities, see Sheet No. 14 of 15. 

I Gutter Line fshownJ or 
J Front Face of Concrete Parapet 

~ ~i~ ~ ~ ~ =~C:Jl~~l=-~~-=t:~:t-~t==~-;= 1--t -Hl---il-~11111==-=--111-=-=·IJl:lr::-t.• ~ ~ :=-=-'-___ --=.- -=----~~ e-- Traffic Raf/Ing or 
Concrete Parapet 

c_ -- ~ ·- Bars 4G2 (pa/rs)(Typ.! 
- - - 1- - - ~'•~m- - - - - - --~_,--------!--

/- IV," ¢ Conduit~ 
Bars 4G3 (pofrs)(TypJ ~f1="1#F==I=~ 

Bars 4G4
1 

(po/rs! :~"Ii!::=]][== 
-.-~ -1-1 ~ ~ 
J Anchor Bolt ~ 

ct(cte !See ~ote BJ 
1 
"'-' 

1 

' 

"' .. 
6i-
,.., 

~ Ci 

/'/I 
~, Bars 4Gf(pa/rs! 

A/, I 

;j~~;jw;1:: ..ll''.Bars (M2 !See Note 7! 

Hf------1--Bars 4H 

[Light Po~ 

I I" ¢ rvc Cond~lt Weep Hofe/ 
2 Sp." 6" 

2" Cover (Tvo,) 

I : 

Bars 4G5 ~po/rs! 
2 Sp.({! 6" 

Spacing for Bars !'-!" 5" 5 Sp. tJ 6 11 5" !'-!" 

4GI, 4G2, 4G3 & 4M2 

2'-6" 2'-6" 2'-6" 

I~ Ii. Expansion Joint In 
Ii. C.t.P. Piiaster & Ii. Light Pole 4,_6 ,, Min. r Junction Slab, Raised 

~. --------------- Sidewalk or Sfd,.,,alk 

PLAN VIEW 
<Junction 5/ob reinforcing not shown for clorltyJ 

<Junction 5/ob Shown, Raised 51deJNo/k or 51deJNolk 51mllorJ 

' 

\__Coping 

C.l.P, LIGHT POLE PILASTER DETAILS 
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8'-0" (See Note f) 
' 

l'-6~ 11 

I 

C.l.P. Traffic Ralllng 132" 
F-Shope Shown, Others Slmllar! 

Gutter Line !shown! 

2'-6" 

l'-4'h" 
' 

s Coping 

or Front Face of 
Concrete Parapet ---z.___ -

n ' 

l'-1~" 

Light Pole 

2" $ Conduits II I /!I," $ Conduit 
-,--~~ II 

Raised Sidewalk or 
Sidewalk !See Note 4) Top of C.l.P. Coping ~~ 11 !See Note 6! Ito be cut off flush with grout pad! 

(Const. Joint Required) ----.,~ 11 -
11 f- Slope C.l.P. ?!laster Surface 

Top of Junction Slab, \ 
11 ~11 ~-Bars 5v " B" sp. f >- /" $ Weep Hole !PVC Conduit! 

\

Shoulder or Riding Surface Lo It di II Ith P fl/ G d 
Roadway Pavement _ \ Bars 5S/ !See Note 6! --_..__ : 1 

, ng u na r w ro e ra e 
• "" 1 /%" 1f:b cfl1 (- Bars 4GI !pairs! 

~arles ~j==1JSZSJJ1s:1o:p[e[va;r'.1Ies~1sieie'.N~oJt;e;41JiL->~~22~~~~~~~~~B~airs~4G~
4

i
1

~pa~'irs~)!~~~~!~·! '~ _· _).;i: : : ~ : : • 
;',·, •,'{;', ,',' ·, ',',',·, -, ' ', ' '' ''' ',' \ ' 

. '." ' : '"'".'. '' - ' . , . '. '," ": '"" . ':" ', '., '." " -".' : "'"'., . '." ' : "'" . , : ',,," ' 
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' I Bars 4G5 
!pairs! - 1- - \ '----11 i------ Bars 4HI 
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( 

Bottom of Thicken~) 
Junction Slab 
(Lwel T ransverse/yJ 

,.-J" Min. 

Bars 5MI 
o 8 11 sp. 

4" Cover !Bottom! 
2" Cover !Top & Sides! 

<b 

' 

(_Construction 
Joint 

u __ \ 

'- "--Bars 4M2 lil 6" sp. 

Bars 4J ti 8 11 ± sp. (fie to Bars 5L 
In junction slab! !See Note 3! 

I 

Retaining Wall Panel 
!See Wall Comparr1 / 

~ Bars 4G4 !pairs! !Typ.J 

------- I" Continuous Neoprene Strip (TopJ & 
Expanded Polystyrene shown hatched 
(~ 11 Each Side) 

Drawings for Deta!lsJ ~ 

7 Sp. o l'-0" = 7 1-0 11 
See 6" 

Note 5 

TYPICAL SECTION AT LIGHT POLE PILASTER 
<Traffic Ro/11ng Soown, Concrete Parapet Simi/or> 

<Junction Slob Shown, Raised Sidewalk or Sidewalk SlmllorJ 

NOTES: 
I. The 8 1-0 11 dimension shown Is for Junction Slabs. This dimension must be a minimum of 

5 1-0 11 for all appllcaflons. 
2. For }unction slabsp Increase the l'-0" depth dimension to 11-6 11

• For raised sldawalksp 
Increase the 2'-0" depth dimension to 2 1-6 11

• For sldewalksp Increase 6" depth dimension 
to l'-6". The minimum length of the Junction Slabs, Raised sidewalks and Sidewalks Is 
50'-0"p measured along the Gutter Line. 

3. Bars 4J are only required when pl/asters are behind a Traffic Rall!ng. 
4. Match the slope of the adjoining junction slab and shoulder or roadway pavement, 

raised sldfMlalk or sidewalk. 
5. Actual width varies depending on type of Retaining Wall used. 
6. See Index No. 420 for Bars 5V and 5SI. 
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Top of T raffle Roi/Ing 

~ Pull Box-+-~ 

~ 
~ 

Bars 4H2 ell 
~ 
" - -

~ - -

Bars 4GI 

"" 
'-
" - -rpalrs! -

~~ ;fl 
0 ~ 

I o._ --- "' "" OJ ..., 
" ~ 

,,---- <..i 

Bars 4G2 (pa/rs! (Typ.!-+---fli!C-: 

Bar~ 4GJ (palrs)(Typ.J---j;~~~ 
Top of recess~ __ ~~=l~ 

Bars 4GS (palrs)(Typ.! 

Bottom of 4s";(Typ.J C.. 
Junction Slab -r--.;..;;.....;..-=-t~c:r-::;=i====~===~=======l=:::l;:::::l~~t"-----j 

I Bar; 4G4 Bottom of C.l.P. Piiaster 

Bottom of Thickened Junction Slab 

Varies (Transition to 
l'-6" Thick Junction Slab! 

Junction Slab 

IV," I/! Conduit 

Light Pole Base 
Plate (Level! 

Grout Pad 

Slope C.l.P. Piiaster 
Surface Longltudlnally 
with Prof/le Grade 

' 

~'
' 

4" Cover (Bottom! (pal rsHTyp.! 
2" Cover (Top & sides) 

I 

Weep Hole (PVC Conduit! !" r/J 

21-511 21-511 2 1-6 11 

7 1-6 11 (Length of / 1-6 11 Thick Junction Slab) 

ELEVATION VIEW 

Bars 4HI Varies 
Bars 4M2 
!See Note I! 

Varies fTrans!tlon to 
l'-6" Thick Junction Slab! 

Junction Slab 

(Junction Slob Reinforcing & Bors 4J not Shown for ClorllyJ 
<Traffic Roi/Ing Shown, Concrete Parapet SlmllorJ 

<Junction Slob Shown, Raised Sidewalk or Sidewalk SlmllorJ 

Light Pole 

2" I/! Conduit 

Washer (Typ.J 

-~--111- Weep Hole (!" I/! PVC Conduit! 
Cut flush with top of grout pad. 

3" Min. 

Anchor Bolts 

NOTES: 
I. Field Cut Bars 4M2 as required to maintain minimum cover. 
2. Maximum clearance between /eve/Ing nut and fop of pl/aster 

wlll not exceed anchor bolt diameter. 

ESTIMATED QJJANTIT/ES 

ITEM UNIT QJJANTITY 

Concrete fP!lasterJ C.Y. 0.926 

Concrete (Thickened Junction Slab! C.Y. /JBO 

Reinforcing Steel LB. 411.40 

(The quantities above are for one C.l.P. Light Pole Piiaster. The 
concrete quantity at left for the thickened junction slab Is based 

DETAIL "A" 
on a 6" Increase In thickness and a 5" wide retaining wall panel. 
Adjust thickened concrete quantity as required for raised sidewalks 
and sidewalks.! 

REINFORCING STEEL BENDING DIAGRAMS - LIGHT PILASTER 

BILL OF REINFORCING STEEL 

MARK SIZE NO.REQ'D 

BJ 5 8 

GI 4 16 

G2 4 4 

GJ 4 4 

G4 4 6 

GS 4 4 

HI 4 3 

H2 4 2 

J 4 24 

Ml s 12 

M2 4 10 

) 
2 1-6 11 4G/ 

2'-0" 4G2 

/
1-9" 4GJ 

3'-10" 4G4 

3'-4" 4GS 

BARS 4GI, 4G2, 4G3, 
4G4 & 4G5 

REINFORCING STEEL NOTES: 

LENGTH 

7 1-211 

5 1-8 11 

4'-8 11 

4 1-2 11 

9'-2 11 

B'-2" 

9 1-8 11 

13 1-8 11 

6 1-011 

8 1-10 11 

3 1-8 11 

. . 
~ '- -

~ 
"" 
~ 
~ 

5C I 

7'-2" 

6'-011 4J : 

BARS 5B3 & 4J 

0 
I 

"" ;,-
(\J 

BAR 4H2 

2'-7" 2'-4" 2'-7" 

BAR 4HI 

SM/ 8 1-0 11 

4M2 2'-2" 

BAR 5MI& 4112 

I. All bar dimensions In the bending diagrams are out to out. 

: I 

0 
I 

"" 

2. Lrlp splices for Bars 4Gl9 4G2 & 4G3 wlll be a minimum of l'-4". Lrlp splices for 
Bars 4G4 & 4G5 wlll be a minimum of l'-8". 

3. The Contractor may use Welded Wire Fabric when approved /Jy the Engineer. 
Welded Wire Fabric wlllconform to ASTM A 4!J1. 
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Bars 5B2 (Field Cut as 
required to clear Barrier 
Waif Inlet! rTyp ! 

~ 

,__,. 

F= e 

Bars 5V (TypJ 
___/ 

5S2 [ Barrier Waif Inlet----, B 
A 

.----- ars 
I 

I 

I -
' 

/ 

I I/ 

\ / 

Barrier Waif Inlet (Grate " """ not shown for clarity! 

JD~ 
(See Index No. 218 for 
def alls! 

2 11 Cover 

rTyp. all Sides! 

Leaping I.!- '-- Bars 5Sf 

8 - Bars 5U2 & 5S2 fl 8" sp. '-Bars 5U2 

(See Note 3! 

PLAN VIEW 
<Junction Slob Shown, Rolsed Sldewolk SlmllarJ 

9 1 -6~ 11 (See Note 4J 

( 

I" p 
Join 

Bars 

'r [ Expansion Jotnt rn 
Junction Slab, Raised 
Sidewalk or Sidewalk, 
C.f.P. Coping and 
Traffic Raf/Ing or 
Concrete Parapet 

reformed Expansion 
t Fiiier rTyp. all Sides! 

Bars 6A rTyp.J 

5U3 

-Gutte r Line 

Bar s 6U/ (TypJ 

3'-6V2' !See Note 4! 4'-5!6i" 
Gutter Line 

l'-6Y.? 11 Min. C.!.P. Traffic Raf/Ing 
(32" F -Shape! 

Shoulder or 
Roadway Pavement 

Riding Surface 

Barrier Waif Inlet 
and Grate fSee 
Index No. 218 for 
detaffs! 

Bars 5V 
(See Note 6! 

Top of C.f.P. Coping 
Const. Joint Requ/ red--1-r~ 

u1,_;;_;..;;;sJ;_;;;:;;;..~-::::::::::::::;;:;;;::-1r_ _ _ • __ = = = = :::::-~ = = = = =~~ ~ ~ -_:. _= ~ ~ ~ ~ ~ 

4-%'1 
11 

13)," 
II__.-'-~ 

3 11 Cover 

Coping . 
~ '-

Spacing 

Bars 5B2 

;,., 
( ~c~;~~;;~;~;,;;~0· 

- ,;:;reformed Expansion - Bar-;;B--;-fTyp.J~~~~-l~~Jr~lt/3;;;.~fU2-----;J 
Bars 552 fiJ 8 11 sp. Bars 5B2 

(TypJ 

Lo 
Joint Fiiier (TypJ I 

:ii 
;: 

~ ~ 

Compacted Sand--+-1~- -11 
4" Cover fBottomJ 

2" Cover (Top & Sides) 

2" Cover 

SECTION A-A 
SECTION THRU JUNCTION SLAB, BARRIER WALL INLET AND RETAINING WALL 

<Junction Slab Shown, Raised Sidewalk SlmllarJ 

See 

-it--+-i- Retaining Waif Panel (See Waif 
Compa111 Drawings for Detaffs! 

2" Cover 

6" 

Note 5 

b 
I 

"' ~ 
;,., 

I 
"'-

REINFORCING STEEL BENDING DIAGRAMS - DRAINAGE 

BILL OF REINFORCING STEEL Varies 

MARK SIZE LENGTH 
6" S2 5 VARIES 

I U2 5 VARIES 

U3 5 14'-2" 

[~I ~113 
BAR 5S2 

Varies 

5'-8" 

BAR 5U3 BAR 5U2 

REINFORCING STEEL NOTES: 

I. All bar dimensions In the bending diagrams are out to out. 
2. All reinforcing steel at open joints wlll have a 2" minimum cover. 
3. See Sheet Nos. 3 thru 10 of 14 for Bars 6A (or 5AJ, 5B2 and 6U/ (or 5UI!. 
4. The Contractor may use Welded Wire Fabric when approved by the Engineer. Welded 

Wire Fabric wlll conform to ASTM A 4[JT. 

NOTES: 

I. Spacing shown Is along the Gutter Line. Spacing shown Is for C.f.P. Junction 
Slab. For C.l.P. Raised SldfMlalks or SldfMlalks, match bar spacing shown In 
Typical Sections rt.e., ff- Bars 5U2 and 5S2 " 6" sp. for Raised Sfd'1Nafks!. 

2. Dimensions shown are for junction slabs. The 3 1-6~ 11 dimension must be a 
minimum of J'-0" for raised sldfMlolks. 

3. Actual location & width vary depending on type of Retaining Waif used. 
4. See Index No. 2aroo for Bars 5V and 5Sf. 
5. I" Continuous Neoprene Strip (Top! & Expanded Polystyrene shown hatched 

r!f," Each Side!. 
6. Locate [ Barrier Waif Inlet a minimum of 10'-0" owcy from [ Expansion Joints 

In Junctions Slab, Raised Sidewalk or Sidewalk, C.f.P. Coping and Traffic Raf/Ing 
or Concrete Parapet. 

7. Work this Sheet with the following as appropriate: 
Sheet Nos. 4, 5, and 6 of 15 - Precast or C.f.P. Coping with C.f.P. Junction 

Slab De/alls 
Sheet Nos. 7, 8, and 9 of 15 - Precast or C.f.P. Coping with C.f.P. Raised 

Sidewalk Detalfs 
Sheet Nos. 10 and ff of 15 - Preaast Coping/Parapet or C.!.P. Coping with 

C.f.P. Sidewalk Dela/ls 
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NOTES 

SPECIF /CA T/ONS: 
I. General Specifications: 

The Flor Ida Department of Transportation "Standard Specifications for Road and Bridge 
Constructlon"p Current Edition and Supplements as Amended. 

2. Design Specifications: 
a. Florida Department of Transportation !FOOT! "Structures Design Gulde/Ines", Current 

Edition. 
b. American Association of State HlgtrNay and Transportation Officials !AASHTOJ "lRFD 

Bridge Design Specifications", Current Edition. 
c. AASHTO-AGC-ARTBA Task Force Z1 !Ground Modification Techniques!, "Ins/tu Soll 

Improvement Technlques 11
p January 1990. 

DESIGN CRITERIA: 
I. Design Is based on the assumption that the material contained within the reinforced sol/ 

volume, methods of construction and qua/lty of prefabricated mater lats are In accordance 
with Specification Section 548. 

2. It Is the responslblllly of the Engineer to determine that the 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 Comparr; Is responsible for Internal stab/Illy of the wall. External stab/Illy design, 
Including foundation and slope stab/Illy, Is the responslblllly of the Engineer. 

SOIL PARAMETERS: 
I. See wall control drawings for sol/ characteristics of foundation mater/al to be used In the 

design of the wall system. The Contractor wlll provide sol/ design parameters for backflll 
material based on the actual sol! characteristics utlllzed at the site. Provide the values of 
unit weight, cohesion and Internal friction angle In the Shop Drawings. 

MATERIALS: 
I. Provide sol/ reinforcement In accordance with Specification Section 548. 
2. For additional mater/al notes, see Wall Comparr; General Notes. 

CONSTRUCT/ON: 
I. Walls w/11 be constructed In accordance with Specification Section 548 and the Wall 

Com{Xlrry's Instructions. 
2. For location and allgnment of retaining walls 9 see Wall 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 wall embedment and antlcl{Xlted long 
term and differential settlements. 

5. It Is the Contractor's responslblllly to determine the location of arr; guardrail posts 
behind retaining wall panels. Prior to placement of the top layer of sol/ reinforcement, 
/ndlvldua/ reinforcing strips/mesh may be skewed harlzontal/y !/5° maximum! to avoid 
the post locations If authorized /Jf the Engineer. No cutting of soil reinforcement Is 
allowed unless shown on shop d rowings and approved fJy the Engineer. Any damage 
done to the sol! reinforcement due to lnstallatlon of the guard ra!I w!ll be repal red 
by the Contractor at the Contractor's expense. All re{Xllr methods wlll be approved 
/Jf the Engineer. 

6. If existing or future structures, pipes, foundations or guardrall posts within the 
reinforced sol/ volume Interfere with the normal placement of sol/ 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 taken. 

7. The Contractor Is responsible for gradually deflecting upper layer(sJ of sol! reinforcement 
dowrward (15° maximum from horlzonta!J to avoid cutting so!/ reinforcement and confllcts 
with paving and subgrade preparation. The Contractor's attention Is directed especially 
to situations where roadway superelevatlon and/or so!/ mixing are anticipated. 

8. P!les within the sol! volume w!ll be driven prior to construction of the retaining wall. 
The portion of the plle within the soil wall volume w/11 be wrapped with po/yettt;lene 
sheeting In a=rdance with Specification Section 459. Drive pl/es located within sol/ 
volume prior to construction of the retaining wall, unless a method to protect the structure, 
acceptable to both the Engineer and Wall Comparr;, Is proposed and approved In writing. 

9. A structural extension of the connection of the retaining wall panel to sol! reinforcement 
w/11 be used whenover necessary to avoid cutting or excessive skewing (greater than 15°) 
of the so!/ reinforcement around obstructions O.e. plies, pipes, etc.J. 

QUAUF /ED PRODUCTS UST: 
/. Manufacturers seeking approval of proprietary retaining wall systems for Inclusion on the 

Qual!fled Products List as pre-approved wall ststem suppl!ers must submit a 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 shaw Ing the proprietary wall system Is designed to meet all specified 
requirements. Project specific Shop Drawings are required for QPL approved wall systems 
(see Shop Drawing Requirements below). 

SHOP DRAWING REOOIREMENTS 

The successful bidder w/11 submit the final design of the wall for rwlew as Shop Drawings. 
Dela/ls and Design Criteria shown on the Shop Drawings shall not dwlate from those shown 
on the apprwed QPL Vendor Drawings. The Shop Drawings w/11 /nclude detalled design 
computations and all deta!ls9 dimensions and quantities necessary to construct the wall. The 
design and fully detalled plans w/11 be prepared as required /Jj FOOT Specification Section 
548 and w!ll lnclude9 but not be llmlted to, presentation of required Information as follows: 

I. Provide an elwatlon view of the wall Indicating: 
a. £/ovations/Stations at the top and bottom of wall, for Begin/End Retaining Wall, all 

breaks In vertical alignment, all whale stations and overy 25 foot station Increments. 
b. Length, size and designation of sol! reinforcement In elevation vlfJW. 
c. Location of the proposed final ground line. 

2. Provide a plan view detailing the harlzontal alignment and offsets from the harlzontal 
control llnefsJ to the exterior face of the wall. 

3. Show In plan and elevation all ut!lltles9 drainage structures, drainage pipes, etc. that 
affect the wal/(sJ. Locate In the plan view all pl/es within the reinforced earth volume, 
as shown on Foundation lajout Drawings. 

4. Provide general notes and design parameters on the Shop Drawings. Include design sol! 
characteristics and all other pertinent notes required for construction of the walls. 
Provide the factored bearing resistance and factored bearing pressure for each wall 
height Increment. 

5. Show the l!mlts of the reinforced sol! volume. 
6. Show complete detalls for construction of wall around obstructions. Show detalls for 

placement of so!/ reinforcement at acute corners. 
7. Show complete detalls addressing confl!cts between sol! reinforcement and embedments 

In the reinforced sol/ volume. 
8. Show complete deta!ls where walls of different "types Intersect/Influence one another. 
9. Provide fully detalled design ca/culatlons for each wall height Increment detalled In the 

Shop Drawings. Submit Shop Drawings and design calculaflons signed and sealed by a 
Professional Engineer registered In the State of Florida. 

Top of Wall (Secondary Reinforcement as required 

' I 
~ /Primary Reinforcement I 

':: ~Reinforced I 

~ Fiii~ I 

K Geotextlle Wrap I 

Wire Facing - ~ Limits of I 

or Basket~ Soll Volume \I 

I 

I~ I 

4"-0" Min. I~ 
I 

~I 
~ 

'\__Foundation Soll--._,, 

l"-0" Min. 

Soll Reinforcement Length 

TYPICAL RETAINING WALL SECTION 
<Sf"KJWlng Limits of the Reinforced Soll Volume) 

r Varies !See Index No. 414 
2'-0" Min./ and Wal/Control Drawings) 

l--'--1--~~~~~---1 ~ 

c--Dropoff 

~ 

~ Type K Temporary 
,/ T raffle Ra I/Ing 

!See Index No. 414 
for Details! 

\ 
' , z 

Front Face of 
Temporary 
Retaining Wall ----; 

(___ 

//\-45° 
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L = Length 

GOLF COURSE DR 
EAST 

~ ''----h------h--------1.---__,,, I I 

c--21_%_L__..,+-_____ 1 f;l~58~•~L~---~21~•~L"' Two Posts 

See Tables For Size'---j=------,."J'r---t-I _____ "----. 
And Number Of Wi"nd ~ '- ~ 
Beams \ , \ 

7 • .I 
L See Backing

Strip Detolfs 

] 

-, 

2" n 

"' "' .U11i ,..... N~Q 
~~ _,LOJ'....N 
1-,§ ~ ~ d Lr) 

~.s C\i r---;-- cci 

7 

" 

~.~ ~~~~ 
O"'-- g ~ ~ g 

Ji ',I .,_ "" "" "" "" 

'·]· ~C5 -0 -~ ~ ~ 
111 2", ~~ ~ ~"'"' r Lull. ~ ~ ~ ~ 

~~~~~~:;;~~~~,-e~~~~~·~I ~, ;- ~l.J..l;:: 

-

See Detail To Right 
'r Type Wind Beam'---. 

lf'-,...JH--. 

~-D 

;f" 0 Aluminum Flat Head 
Machine Screws Wlth Nuts 
And Lack Washers, Bolts Shall 
Be Spaced r;i /2. 11 Centers 
Maximum (Counter Sunk J / 

See Tobie For Size And 
Number Of ree Type-------
Wlnd Beams 

i..----- Sign Pone/ 
0.125 11 Thick 
Aluminum 

C'/~4.=5~%--"ILll+-~3~5~.5_•~L~.rr,.-=35=·=5~%~L~f++~l4~.5=•~L Three Posts " .. 11 / ~ 
Moss Of Post Above Base 
Plate And Below Hlnge 

i Post Hinge Ci 

_ ~Bottom Of Sign 

'C:-.~<=±1" 
I 

Bolt rees To Post Wlth 

11 

( For Notes And Dimensions Not Shown, See Plans ) 

TYPICAL ELEVATION 

Note: If shall be the 
contractors 
responsibility 
to determine 
the length of 
the column 
supports in 
the field prior 
to fabrication. 

DESIGN WINO SPEEDS BY CtJIJNTY 

\/ 
Aluminum 
Si"gn Panels 
·//' Thick 

1

11

1

1 i.------For Post Sizes, See Plans 

' 

Should Not Exceed 600 lb -------. 
~ 

For Support Hinge 
See DETAIL B on Sheet 2 & 3 Of 3. 

.___ i" fJ Galvin/zed Steel Bolts 
W Ith Nuts & Lock Washers. 
Bolt W ifh 2 Bolts r;i Each 
Post: Gage Same As That 
For Fuse Plate. 

_JL~ -~-

PARTIAL REAR ELEVATION SIDE VIEW Z TYPE WINO BEAM 

GENERAL NOTES 

DESIGN SPECIFICATION Standard Specification for Structural Supports for Highway Signs, Wminaries and Traffic Signals, AASHTO 1994. 
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 Higtrway Bridges. 

Note: If the sign panels are deeper than 12', ZONE NO. I ( 60 mph J 
Alachua, Baker, Bradford, Calhoun, Clay, Columbia, Gadsden, 
GUchrlsf, Hamilton, Holmes, Jackson, Jefferson, Lafayette, 
Lake, Leon, Lfberfy, Madison, Marlon, Putnam. Sumter, 
Suwannee, Union and Washington Counties. 

DESIGN WIND LOAD See Design Wind Speeds By County for wind In mfles per hour on flat sign area. The allowable worklng stress shall be Increased by 40% for comblnatlon 
dead load and wind load. 

-

\ 

a Horizontal Panel Splice is allowed at an 
interior Z bar support, shop drawings shall 
be required. Minimum panel section width 
= 2'-6 11

• 

r-' Panel Splice 

1-------- Sign Panels Buff Together 

Aluminum 
Backlng Strip 
0.125 11 Thick 

Pairs Of f" 0 Aluminum Flat Head 
Machlne Screws With Nuts And 
Lock Washers Spaced At l'-0" 

\Centers Maximum 

I'---- Backing Strip 

:'1 
' 
I .;J 
' 

I '-I 

~c--. 
I 

Panel Splice 

BACKING STRIP DETAIL 

ZONE NO. 2 f 70 mph J 
Bay, Citrus, Desoto, Dlxle, Dwal, Escambia, Flagler, 
Franklin, Glades, Gulf, Hardee, Hendry, Hernando, 
Highlands, Hillsborough, Levy, Nassau, Okaloosa, 
Okeechobee, Orange, Osceola, Pasco, Pinellas, 
Polk, Santa Rosa, Seminole, St. Johns. Taylor, 
Wakulla, and Walton Counties. 

ZONE NO. 3 ( 80 mph J 
Brevard, Charlotte, Co/Iler, lndlan River, Lee, Manatee, 
Martin, Palm Beach, Sarasota, Sf. l.1Jcie, and Volusia Counties. 

ZONE NO. 4 (90 mph} 
Broward, Dade, and Monroe Counties 

MMBER OF 'Ill/ID BEMIS FOR GIVEN DEPTH • 'fl/llD 

Wind No. Beams Max. Denfh Wind No. Beams Max. Denfh 
60 2 8'-0 11 80 2 6'-8 11 

60 3 13'-4" 80 3 11'-4" 
60 4 18'-0" 80 4 15'-4" 
60 5 221-811 80 5 19'-0" 
70 2 7'-0" 90 2 6 1-011 

70 3 12'-0" 90 3 10'-411 

70 4 16'-4 11 90 4 14'-0" 
70 5 20'-8" 90 5 !1'-8" 

SIZE OF 'fllllD BEMIS 

'-"'Of Sffln IFHtl 

s1n orz .. * 2 Posts 3 Posts 
r /.75 x 1.75 x I.OB 0 - 11'-0" 0 - !1'-4" 
r 3 x 2.69 x 2.33 ll'-l"-191-0 11 !1'-5"-29'-6" 

r 3 x 2.69 x 3.38 19' -1 11 
- 20' -8 11 29'-7"-31'-6" 

*Note: rees Are Aluminum - No Steel Equivalent Available 
Designation Gives (Member Depth J x r W ldth J x r lb/ft J 

AWMINUM MATERIALS All aluminum materials shall meet the requirements of the Aluminum Association's Alloy 6061-T6 and also the following ASTM specifications: Sheets and 
plates, B209; extruded tube, bars, rods & shapes, B221; and standard structural shapes, B308. Sheets are to be degreased, etched, neutralized and treated 
with Alodlne 1200, lrldlte 14-2, Bonderlte 721, or equal. No stenclllng permlfted on sheets. Aluminum welding rods shall meet the requirements of Aluminum 
Association Alloy No. 5556 filler wire. 

STRUCTURAL STEEL All structural steel shall meet the requirements of ASTM A36. 

ALUMINUM BOLTS, NUTS, Aluminum bolts shall meet the requirements of Aluminum Assoclation Alloy 2024-T4 ( ASTM F.t/68 ). The bolts shall hove an anodic coating at least 0.0002" 
& LOCKWASHERS thick and be Chromate sealed. Lock washers shall meet the requirements of Aluminum Assoclaflon Alloy 7(Jl5-T6 ( ASTM B221 J. Nuts shall meet the requirements 

of Aluminum Association Alloy 606/-T6 or 6262-T9 ( ASTM F461 J. 

STEEL BOLTS, NUTS, All steel bolts, nuts and washers shall meet the requirements of ASTM A325. 
& WASHERS 

ALTERNATE MATERIAL Material meeting the requirements of ASTM B209 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 B221 may be used for extruded bars, rods, shapes and tubes. 

TOLERANCES All above materials shall be in aooordance with the governing ASTM specifications. 

GALVANIZING All steel shapes, angles, tees, plates, bolts, nuts and washers shall be galvanized in accordance with Standard Specifications 962-7. 

BASE CONNECTION Hlgh strength bolts L2 in the base connectlon shall be tightened only to the torque shown ln the fables on sheets 2 & 3 of 3. CNertlghtened base connections 
wfll not be accepted. 

FUSE Pl.A TES All holes in fuse plates shall be drilled. All plate outs shall, preferably, be saw outs; however, flame cutting will be permitted provided all edges are 
ground. Metal projecting beyand the plane of the plate face will not be tolerated. 

SIGN FACE All slgn face corners shall be rounded. See Sign Layout Sheet. 

SHOP DRAWINGS When ground sign supports are fabricated In aooordance with these plans no shop drawings are required. Shop drawings w!ll 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 traffic plans for approval. 

FABRICATOR NOTE All bolted connections, except L2 bolts and Zee to Post bolts, shall be hlgh strength bolts. 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 resldual tension specified In the tabulation below: 

FOUNDATION Contractor may use preoast foundations In pre-drllled holes a minimum 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 shall be required if the soil is unstable. The holes shall be filled with flowable 
fill after the precast foundation ls in place. The cost of flowable fill, installing and removal of casing shall be lncluded ln the unit price of 
Sign Multi-Post. 

HIGH STRENGTH BOLTS (A-325! 
lllNIMIJll RESIDUAL TENSION 

BOLT SIZE TENSION (lb} 

5,, ;!,, - - - -19,200 
4

11 
- - - -2.B,400 

i" - - - -39,250 
I" - - - -51,500 
rb" - - - -56,450 

If" - - - -71,700 
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See Bose Plate Detail 
r Type I Bose J 

l!/.~~~" 181 '--b--'------~----'---b-.CI ~Flange Plate 
1

a
1

oepthoflB 
Section 

An Altemote Cost Bose 
Of Alloy 356 And T6 May 

SECTION AA 

Direction Of Traffic 

w 
See Bolt Keeper 
Wosher Detail 

I B I Depth ar Section I B I .Q 

r 0.02 11 Thick Aluminum 606/- T6 J 

BOLT KEEPER WASHER DETAIL 

Grind 

A/2 ff.. Thickness· t 3 
,, 

w SHiii DETAIL 0.02" Thick Alum. r 6061 - T6 J Strip 

Be Submltted For Conslderotlon 
In Lieu Of The Fabricated BASE PLATE Hole Dlometer:D1 

Provide 2 - 0.02 11 Thick 
ond 2 - 0.032" Thick 
Shims Per Post 

ALTERNATE BOLT KEEPER WASHER 
Bose For Approval By The 
Engi"neer. 

See Stiffenerff.. 
De toil 

See Bolt Keeper 
Wosher Detail 

Si"gn Column 

w 

H.S. Bolts With Hex Hd., Hex 
Nut & 3 Washers W ifh 
Each Bolt. See Tobie For 
Bolt Diameter & Torque. 
See Bolting Procedure. 

A Bolt·L2 

Wosher:M2 

......._See Stiffener If. 
De toil 

....______Stub Col. 

0 
0 

0 
0 

Sign Col. 

w 

See Bolt Keefer 
Wosher Detai" 

fGrind 

Stub Col. 

SIGN COL. & STUB COL. ELEVATION SIGN COL. & STUB COL. 
SIDE ELEVATION 
TYPE I BASE 

FLANGE PLATE 

STIFFENER PLATE 

BASE aJtlNECTIOll DATA TNJLE 
3 11 Clear 

Bors V (See Tobie 
For Si"ze & Number) 

W5 Spiro/ Cil 6 11 Pitch 
Three Flat Turns Top & One 
Flot Turn Bottom 

I 4x2.79 
I 6x4.03 
I 8x6.18 
I 9x8.36 
I IOxl0.3 
I /2x/4.3 

3 2 111
"' 6 2 

II 2 115 II 12 II 

5 II 2 11 7• 11 7 2 II 

5 11 3 11 78-r.2 11 

6 11 3 II 8 II 9 II I' 
11 3 1119 II I 3 11 f.f 11 

llolt Sin ta. I . ,.,.. ,._.,,,, .. , 
II fJ 345 
II fJ 345 
II fJ 345 

' (!) 550 
' (!) 550 

111 fJ 690 

* All Shapes Listed are Alumi"num Associatlon I Beams. 
Desi"gnation Gi"ves (Member Depth) x f lb/ft). 

I II I II II I II ~II I II 

I II I II II I II 111 2 II 

II II I II I II 3 II 2 11 I II I 
2.J..11 2 11 I II II 2• 11 I 11 3 

h k 

II 1~11 

II 211 
II 2~11 

If. Thickness: t 2 

~~'c--~~~-~-column 

'Column Hi"nge Wosher Fuse Plate 

+©-HI ~-Hole Diameter· W 

s s s 

FUSE PLATE 

HINGE PLATE 
(Match Post Flange Thickness) 

Fl/SE I /1/NQE I l'IATE DATA TNJLE 

Seperote Beoms-tj.,j~:....+--441 Di"rection Of Traffic 

Requi"red 

Hinge Plate 

SIDE VIEW OPTIONAL HINGE Flange Holes For Fuse And 
Hinge Plates Sholl Be Drilled 
Or Sub-Punched and Reamed. 
See Tobie For Bolt Size. 

Column 

Fl/let Depth + ~11 

Not Cut 

For Bolt Tension see 
Tobie, Sheet I of 3. 

Di"rection Of Trofflc 

Fuse Plate 

Cut Flange & Web 
Post Shall Be Sow Cuf And Caulk With 
Aluminum Impregnated Seoli"ng Compound. 

(See Fabricator Note On Sheet I of 3 J 
SIDE VIEW TYPICAL HINGE 
FUSE & HINGE PLATE 

DETAIL 8 
FOONDATIOll DATA TNJLE 

t1 t~ w '!_alt E P 11 d n r • ta W Dia. 

' " 

II ;fll I II I II 'fill II l'-8 11 

112 II II 111 2 II I II 111 II 2'-0 11 

5 11 2 II II I 112 II I II I II II 2'-0 11 

5 II 3 II II I II 2 II I II I II II 2'-4 11 

111 511 II I II I II 3 II II I II II I II 2•-411 
II I II 'II I II 2'-811 1~11 77':11 5 II /of. II I II 3 II 

41-6 11 
/

1 -811 10-~s 

5 1-9 11 2'-2 11 

7'-6 11 2 1-811 /0-ff"6 
8'-0 11 2 1-811 

91-6 11 3'-311 

ll'-0 11 3'-9 11 10-''B 

PROCEDURE FOR ASSEMBLY OF BASE CONNECTION• FOR BOLTS~ 

Closs H Concrete 

FOONOATION DETAIL 

NOTES: To prevent galvanic corrosion, reinforcing steel shall not be In 
contact with the aluminum stud column. 
All reinforcing to be Grode 60. 

I. Assemble post to stub with bolts and with one flat washer on each bolt between plates. 

2. Shi"m os requi"red to plumb post (See Shim Detail). 

3. Tighten all bolts the maximum possible with l'-011 to l'-311 wrench to bed 
washers and shims and to clean bolt threads then loosen each bolt in turn and 
retighten i"n a Systematic order to the prescn"bed torque (See Tobie J. 

NOTE: 
4. Burr threads of junction with nut using a center punch to prevent nut loosening. Sections shown are for i"nstallatlon on ri"ght shoulder. 

For left shoulder plate slot bevels are opposite hand from that shown. 

@ -
-
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w 

Grind J 

See Bolf Keeper 
Washer Detail 

H. S. Bolt With Hex Head, 
Hex Nut & 3 Washers W ifh 
Each Bolt. See Table For Bolt 
Diameter And Torque. See 
Bolting Procedure. 

Remove All Galvanizing Runs 
Or Beads In Wosher Area 

Top Of Foundation 
See Detoll Below 

See Bolt Keeper 
Wosher Detail 

Di"rection of Traffic 

See Base fl. Detail 

SECTION AA 

·-----:Sign Column--__, 

See Sflffener Detoll 

Bolt=L2 

See Bolt Keeper 
Washer Detail 

Stub Column---• 

SIGN COLUMN & STUB COLUMN ELEVATION 

BASE CONNECTION 

3 11 Clear 

Stub Column 

W5 Spiral Cit 6 11 Pitch: 
Three Flot Turns Top & One 
Flot Turn Bottom 

Bors V (See Tobie 
~~~.,,---For Size & Number J 

w 
w 
w 
w 
w 

Hole Slze-0 Of Bolt Plus.,/:" 

11~ 9 
I ~ Depth Of Secnon ~ I 

< 0.0149" Thlck Alumlnum 606/- T6 

BOLT KEEPER WASHER 

fl Thickness =t 2 

See Bose fl Detail 

A/2 

f b 

A 

BASE PLATE 

fl Thickness =t 1 

STIFFENER PLATE 

BASE a1lll/EC TIOll DA TA 

-* A 8 c D -SlalL~ R b f s ,, 12 w Bolf '---... Sin 
6x/2 ,,,,,, 2" 5/," 2" j" gJ 345 ;I" !fr" 2fr" It/:" i" i" f' ii" 
8xl8 5~" 2-" 6.J." 2-di" ~II g} 55Q ~II 1./;" 2~" Ii" •" ii" ;" "' • 
10x22 6//' 2-i' B" Zf" /;" gJ 640 

,,, 
I!/;" 3" ti" i" 

,,, 
i!' I" 

10x33 B" 2~ B" 2;11 1-§11 0 780 ~II 2" 4" !~" 1" 
2 

... "" 16 Ji" 
12x40 B" 3" B" 3" If" I/) 780 ii" 2" 4" w .!" 

,,, 
ill' 1>" 

* Designations Give r Nominal Depth J x ( lb/ft J 

PROCEDURE FOR ASSEMBLY OF BASE CONNECTION 

L 

SHIM DETAIL 
Provide 2 - 0.0149" Thick 

and 2 - 0.0329" Thick 
Shims Per Post 

Fuse Plate 

Washer 

Hole Diometer=D1 

s s s 

' 

I B I Depth. of I 
Section 

0.0149" Thick Aluminum ( 6061 - T6 J Strips 

ALTERNATE BOLT KEEPER WASHER 

fl Thickness= tJ 

I; Column Hinge 

FUSE PLATE HINGE PLATE 
r Match Post Flange Thickness J 

Column 

Hinge Plate 

Cut Flange And Web, Post Sholl Be 
Saw Cut After Galvon!z/ng And The 
Cut Surface Treated With A Galvanizing 
Compound Code G-C 

Fuse Plate -~.h-~,---.., 

Flange Holes For Fuse And Hlnge Plates 
Shall Be Dr/lied Or Sub-Punched and 
Reamed. H.S. Bolts (See Table For Size), 
For Bolt Tension See Sheet I Of 3. 
Flat Washers ( Typ. J 

Direction of Traffic 

Flflet Depth + 

Not Cut 

Column 

SIDE VIEW 

OPTIONAL HINGE 
SIDE VIEW 

TYPICAL HINGE 

Fl/SE I HlllSE I PIA.TE DATA 

E p o, d n r • f3 

4" 3" "" 16 !fr" 2" l;f." I" f" 
5" 3~" jjl" Ii" 2'" 1-i" /fl! I I" 
6 " #" 1/," !~" 2i-" I~" !/;" 

,,, 
• 

7," Si" r~" 2f" 3i" 2" Ii-" ,,, 
Bi" 5'1" liJ" N" 3/;" U' I 2" l" 

II' Dlo. 

Ii" 2 1-0 11 

1,. 2'-0" 
14 2'-4 11 

11!, 2'-411 

1~ 2 1-8 11 

(See Fabricator Note On Sheet I of 3 J 

FUSE It HINGE PLATES 
DETAIL 8 

FOii/OAT/Oii DATA SHiii 

Dep/h ~::::.... ~m. L M BlnV 
5'-611 2'-4 11 10-""6 lj" " 
7'-6" 2'-10" 10-*6 1'1" " 
8 1-6 11 3'-411 8-#8 2" " 

101-3 11 4'-0" 8-#8 ,,,,,, 
B Ith" 

11'-3" 4'-8" 10-#8 =" ,.,.,, 

I. Assemble post to stub with bolts and with one flat washer on each end bolt between plates. 

Closs II Concrete 

FOUNDATION DETAIL 

NOTE: All Relnforoing To Be Grode 60. 

2. Shim as required to plumb post r see shim detail J. 

3. Tighten oil bolts the maximum possible with l'-0" to l'-3" 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 fable ). 

4. Burr threads at }unction with nut using a center punch to prevent nut loosening. 

@ -
-

NOTE• 
Sectlons shown are for installation on right shoulder. 
For left shoulder plate slot bevels are opposite hand from that shown. 
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Number & Location Of Panel 

r3x2.69x 
See r, able For Number 

2.33 Alum. Wind B~ 
Splices To Be Determined By 
The Sign Face Supplier. See 
Detail Of Si"gn Face Splice. ~ 

Hangers _ r4x3.13x3.58 Aluminum 
See Table For Numb 

NOTE: 

If the Sign Panels are deeper 
than 14'-0", a horizontal panel 
splfce Is allowed at an Interior r 
support, shop drawings shall be 
required. Minimum panel section 
width = 2'-6 11

• 

Slgn Face §11 Thick 

er 

2" ( Typ.) 

/ \ '"'L 'f" 
1 I ' 

ii r----- I .. 
ii 

I r .. -, 
I 

ii c c 
I 

ii 

I 
ii .. ii 

I 

I 
.. ii 

I 
ii 

\/ ii 
Equal Spacing For Two, Three, Four Or Five Vertical 

I 
Hangers* 

\ Length L 

~r Two Hangers . 21% L "L-/ Three Hangers . 14.5% L 
Four Hangers . 10.7% L 
F Ive Hangers . 8.5% L - . 

*Note: Spaci"ng 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 <NERHEAD TRUSS 

L Alumlnum 

r4x3.13x3.58 
Hanger 

i" t?J Hex. Hd. Bolts, 
Alum. Or Galv. Steel 
W/Hex Nuts And Lock 
Washer ( 2 Req'd. ) 

5 11 x 3/" x 3/8 11 

-f-u~ ~ ":!" 
~~-·~ =i:. 
I o" .........-- i" t?J Hex Hd. Bolts, 
~ Alum. Or Golv. Steel 

W/Hex Nuts And 
Lock Washers 

SECTION B-8 

GENERAL NOTES 

Sign Fae:> 
f--' Panel Splice 

~ygn Panels Butt Together 

I T 2" rtL Backing Strip 
~§"Thick 
SECTION C-C 

( Panel Splice 

Sign Face 

'" Thick 

See Detail A 

Pairs Of f" t?J Aluminum 
Flat Head Machine 
Screws Spaced At 
12" Centers Mox/mum 

BACICING STRIP DETAIL 

(I ) For "General Notes" covering Materla/ Specifications: see Sheets I Of 3, Index 11200. 
( 2 J This dimension shall be adjusted for porcelain enameled slgn pone/. 

" ---, 
~ ' c::ic::ic:;:i I 

c::iMMw .. 
~"' M LI'! "-;i.o 
;, "b i.\j :t QQ;) 
.... .~ . ,. 
~- " " " " .... .E " ~~ " ~~~~ ll..'i:: & 

~~ " Q)i:tJQ)Q) 
i:tJ-i:,i:tlO'.J 

§..~ -g -~ -g -g .... ~~~ "' ... ,. . 
l~ ~~ ~~ "' ... lf...f-.,:ll_ll_ 

~ 

See Note 2 

.. i! 
• fl !3 ti 

::::: ::.: cl 

I 
,. .. 

.E 

""' o- cl 

"'' • '"" ~ " ~ .. ~ 
- 0 
..::k\J~ .... 

0 

"b 

" c 
<( • " 

_,IX Dda2.D Horlz. Wind 
s- For S/1111 Depth Anti Wind 

Wind 
M.P.H. 

Vories, 6' 
maximum Cantilever 
except where Sign 
Depth Is 2.0' or 
greater: then 7' 
cantllever Is maximum 

Sign Face 
j" Thick 

See Detail A 

C Bottom Chord 

110 

110 

110 

110 

100 

/()() 

100 

100 

90 

90 

90 

90 

BO 

BO 

BO 

No. Beams Mox. Depth 

2 

3 

4 

5 

2 

3 

4 
5 

2 

3 

4 

5 

2 

3 

4 

6"± 

I 

5'-0 11 

8'-6" 

ll'-6 11 

14'-0" 

5'-3 11 

8'-10" 

12'-0" 

15'-0" 

51-6 11 

9'-6" 

12' -9" 

16'-0" 

6'-0" 

10'-0" 

14'-0" 

See Note 2 

Structural 
Tee Chord 

. I "1std. Gage 

' 

I 

I 

_, IX Z<fd.tsxJ.511 Vert/oal /lanfOr - For S/1111 l.Mfllb 

I!. /lonf/«W 3 /lonf/«W .., /lonf/«W 5 /lonf/«W 
Sign Length Sign Length Si"gn Length Sign Length 

0-15'-0" 15' -I" -30' -0 11 

0-15'-0" 15' -I" -30' -0" 

0-13'-0" 13'-l"-18'-3" 

0-13'-0" 13'-1 11 -18'-3" 

0-151-0 11 151-1 11 -301-0" 

0-15'-0" 15' -1 11 -2.2.' -3" 

0-15'-0" 15' -1 11 -2.2.' -3" 

0-11'-7" ll'-8 11 -16'-4 11 

0-151-0 11 15' -I" -30' -0 11 

0-15'-0" 15'-l"-ZT'-3" 

0-151-0 11 15'-l"-ZT'-3" 

0-14'-3" 14' -4" -20' -0" 

0-15'-0" 15' -I" -30' -O" 

0-15'-0" 15' -1 11 -30 11 -0 11 

0-151-0 11 15'-f"-25'-9" 

Varies, 6' maximum 
Cantilever except where 
Sign Depth is 20' or 
greater: then 7' 
cantilever ls maxlmum 

Sign Face '" Thick 

30'-I"-

30'-I"-

18'-4"-

18'-4"-

30'-I"-

22'-4"-

22'-4"-

16'-5 11
-

30'-I"-

Z!' -4" -

Z!'-4" -

20'-I"-

30'-I"-

30'-I"-

25'-IO"-

Bolt Wind Beam To Vertical 
Hanger Wlth i" t?J Alumlnum 
Hex Head Bolf With Nut & 
Lack Washer 

45'-0" 

45'-0" 

24'-9" 24'-IO"- 31'-4" 

24'-9" 24'-10 11
- 31'-4" 

-=:::. 
45'-0 11 

30'-0" 30'-I"- 38'-0" 

30'-0" 30'-I"- 381-0 11 

22' -2" 2.2.' -3" - 28'-0" 

< 
45'-0" 

37'-0" = 
37'-0" 

ZT'-0" ZT'-1"- 34'-3" 

= 
45'-0" ~ 
45'-0" 

34'-10 11 

= 

f" t?J Alum. Flat Head Machine 
Screws Wi"th Nuts And Lock 
Washers. Screws Shall Be 
Spaced at 12 11 Centers 
Maximum 

I r3x2.69x2.33 
Aluminum 

I Wind Beam 

r4x3.13x3.58 
Alum. Hanger 

( SHOWING ATTACHMENT OF SIGN FACE 
PANEL TO VERTICAL HANGER SUPPORTS 

DETAIL A 

S" 

FOR ROUND CHORD I/El/BERS FOR ROLLED STRUCTURAL SHAPES 
C LIGHTING NOT SHOWN J 

TYPICAL DETAILS OF SIGN & TRIJSS CONNECTION 

DETAILS OF SIGN FACE Ir TRUSS CONNECTION 

@ -
-

2006 FOOT Design Standards 

ALUMINUM & STEEL 
OVERHEAD SIGN STRUCTURES 

Last 
Revision 

07/01/05 

Sheet No. 

1 of 1 
Index No. 

11300 



I 
Fina/ Upright Position~ 

I 

I 

CAMBER DIAGRAM 

lnltlol Upright Position 

CANTILEVER SIGN STRUCTURE NOTES 

JJ Sign Structure Materials shall be as follows1 
Upright & Chords !Steel Pipe! -> AP/-5L -X42 142 ks/ yield! 

Webs and Sp/Ices !Steel Angles) 
Steel Plates 
Weld Metal 
Bolts !except Anchor Bolts! 

or ASTM A500 Grode B 
-> ASTM A709 Grade 36 
-> ASTM A709 Grade 36 
-> ETOXX 
-> ASTM A307 or ASTM A325 Type I 

as specified In Plans 
Anchor Bolts -> ASTM F/554 Grade 55 
Nuts for Anchor Bolts -> ASTM A563 Grade A Heavy Hex 

Note - All Bolts I except Anchor Bolts! shall have Single Self-Locking Nuts or, In lleu 
thereofp regular nuts with a galvanized 'Pafnut' Jocking nut manufactured fJ/ 
TRWp Installed In accordance with the manufacturer's recommendatlons. 
Anchor Bolts shall have lk!ub/e nuts. 

2! Reinforcing Steel shall be ASTM A615, Grade 60. 

3! Concrete shall be Class II with a minimum 28-day compressive strength of 5.5 ks/ 
for all erNI ronmental classlflcatlons. 

4! Grout shall have a minimum 28-day compressive strength of 5.0 ks/ and shall meet 
the requirements of Specification Section 934 using the procedures detallod 
In Section 649-6. 

5! All we/ding shall conform to American We/ding Society Structural We/ding Code IStee/J 
ANSl/AWS DI. I !current edition! 

6! All Steel Items shall be galvanlzod as follows: 
All Nuts, Bolts and Washers -> ASTM A/53 Class C or D 

All other steel Items 
depending on size 

-> ASTM A/23 

7J The Structure must be assembled after galvanizing and prior to shipment to the 
site to assure flt up. It may be dlsassemblod for shipping. 

BJ The Design Wind Speed Is In conformance with the "Plans Preparation Manual," 
(current edition). 

91 Alternate Designs for this Structure are not allowed. 

Sp/lee Connection 

Bock Truss Chord 

Truss Web Anglos (TypJ 

/OJ Shop Drawings for this Structure are required and fabrication shall not begin uni/I 
these Shop Drawings are approved. Shop Drawings shall Include the Contractor's 
field verlflcat!on of all Upright heights and foundation elevations necessary to Insure 
minimum vertical clearances as per traffic plans. Shop Drawings shall also Include 
anchor bolt orientation with respect to ~ Truss and the direction of traffic. 

Top Truss Chord 

Bottom Truss Chord 

'F' Upright PIP·o-z __ 

Base Plate Connection 

Upright-Truss Connection 

----.----~ Truss & 
Back Truss Cho rd 

Top of Grout Pad 
and Bottom of Plate 

Top of Fin/shod Grode 

//J The foundation for the Sign Structure shall be constructed In accordance with 
Section 455 of the Specifications except that no payment for the foundation shall 
be made under Section 455. The cost of providing the foundation shall be Included 
In the pay Item for providing the complete Sign Structure. Payment for any 
Inc/dental Items Incur rod In furnishing and Install Ing this Sign Structure shall be 
Included In the pay Item for providing the complete Sign Structure. The backf/11 
above the footing must be In place prior to the lnstallatlon of the Sign Panels and 
may not be removed or reduced In height without prior approval of the Engineer. Footing and Podesta/ 

12! Except for Anchor Bolts, all bolt hole diameters shall be equal to the bolt diameter 
plus '!J6 "9 prior to galvanizing. Hole diameters for Anchor Bolts shall not exceed 
the bolt diameter plus ~ ". 

131 See Elevation Drawing for size and location of Sign Panel. Sign Panels shall be 
aluminum. 

14! Provide the back rake as Indicated on the Camber Diagram l1j adjusting the /eve/Ing 
nuts beneath the base plate after placement of the Upright and prior to lnstallatlon 
of the Truss. 

15! Chord spllces shall be located a minimum distance of 2 Truss Pane/lengths apart. 
'SD' Panel from Upright Is the closest Panel In which a chord splice Is allowed, 
see "Tables of Cant!lever Sign Structure Var/ables". Upright spllces are not allowed. 

/6) If a grout pad Is not Installed, baseplates shall be secured with double nuts both above 
and below the baseplate. The locking nuts shall be half-height nuts. The standoff 
distance !the distance between the bottom of the full-height /eve/Ing nut and the top of 
the foundation) shall not exceed one anchor bolt diameter. In rural areas, the top of the 
foundation should be greater than 12" above finished grade. A verttcally placed wire 
cloth screen between the baseplate and the top of the foundation shall be wrapped 
horizontally around the baseplate with a 3 11 min. lap. The wire cloth shall be galvanized 
steel standard grade plain weave 2x2 mesh 0.063 11 dla. wire. The screen shall be 
attached to the baseplate with stainless steel self-tapping V.O. 

11 scrfMls with stainless 
steel washers spaced at 9" centers. 

ISOMETRIC VIEW 

*NOTE.• Contractor shall verify these Dimensions 
prior to Fabrication of Upright. 

NOTE: See Plans for Tabios of Cant/lever Sign Structure Var/ables. 
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6' 

"' 
3 11 Cover 
!TypJ 

Q. ~ IC ~ 
c, dl 

I c, 
'- I 

~ " '-
~ " 
ell ~ 

ell ;:: \:: 

"' 
'-
" ~ 8 • ~ ;.., t: 

'-

" ~ 8 
;.., 

'-
" ~ 8 ,,_ 

~Directions of TrC!l/e/ 

'FA' 

'FJ' Bars f!2 / 1-0 11 Top 6' 
1FG' Bars D l'-0 11 Bottom 

#5 Ties tJ 1FK 1 

FOOTING PLAN 

1FA 1 

1FA'- 1FD 1 1FA 1
-

1FD 1 

2 

-

~ 

'FD' WIAJ 

~ ~ ;.., l t? n n 

::i - "ll ~ 
II II 

ht;: II II "'"' Q " 
~ .. '-' --.... jj jj 

2 

allowed. 
nlmum 
pour. 

/ Construction Joint 
Roughen to Y., 11 ml 
Amplitude prior to 

I 

FOOTING ELEVATION 

1FB'- 1FD 1 

2 

#5 Tl;;-0)-
IFB'-IFD' 2

1

-2
11 

Lap 
'FD' WIAJ I 2 Sp/Ice (Typ.! 

n n 
II II 

II II 
jj jj 

VIEW A-A 

'BB' Equally Spaced 
Anchor Bolts 

'BO' Plates Equally Spaced 
Between Anchor Bolts 

Y.," Plate Washer (Typ 

%' 11 

!Typ.) 

Provide -% "(/) all cotton sash cord as 
weep hole wick. Prior to groutfngp 
attach cord to Interior of the upright 

3' 

such that the end w/11 extend beyond·~------r
the grout. Locate In plan, midway -
between anchor bolts. 

L<Nellng Nut 

Concrete Pedestal 

I' 

~ BoltClrcle 

'F' O.D. + 6 11 

1F 1 O. O. + 12 11 

PLAN VIEW 
!Base Plate! 

Grout 
§- Pad 

(!) 

Y., 11 fl Washer 
(TypJ'fl/2' Sq. 

Ii. Anchor 
Bolt 

'BA' I/! Bolts 

Double 
Nuts 
ITypJ 

3' 

SECTION 8-8 

6' 

1BH 1 

3' 

(TypJ 

Center of 
Footing Pedestal 
and Upright 

'BF' 

'BG' 

DETAIL C 

,BJ' Do Not Provide Returns on Fiiiet Welds 
Seal Weld completely around (TypJ 

See Delo/IC 

3' 

3' 
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If. Truss Cho rd 

'SA' 

SECTION D-D 

DJ 
'SC' </J Bolts 'SB' Required 

!One Half Each Side of Splice! 

( 

NOTE: Only 6 Bolts 
shown for clarity 

Maximum Gap Between 
Pipes ls VB 'J 

I'!." for I" IP Bolts -----1=~1i=--f=il-IF=>---~ 

I!/," for ~8 " IP Bolts ~-=*'l=oct-1-
1V., 11 for -% 11 

</J Bolts 

3 ~ 11 for l'J </J Bolts~--

311 for ¥B IJ (/J Bolts 

2 Vz" for %-'J (/) Bolts 

SPLICE CONNECTION DETAIL 

If. Chord & 
Bottom of Ii'.---

If. Cho rd & Gusset Ii'. 
Truss Web 
Angles 

DETAIL H 

See Upright Cap Dela/I 

If. Upright Pipe 'TG'b ( Da Not Provide Returns On Fiiiet Welds 
Sea/Weld campletely around. ITyp.! 

If. Upright Pipe 

1.5 x 1D1 o. D. 

Back Truss 
Chord 

:-ti ,...--,-+-;-.,."'T 

See Dela/I H ITyp.! 

-----
1TE 1 f.----

'0 1 O.D. + 7" 
2 

{ 
sV., 11 for an odd number of bolts per row 
JVz 11 for an ENen number of bolts per row 

I" 
ITypJ 

/----c-'TD' If_ 

1TF 1 

~f---+--+-+---<ITypJ 

Back Truss 
Chord 

Fl, 

1C1 x Cos 30° 'C' x Cos 30° 
2 2 

VIEW E-E 

UPRIGHT-TRUSS CONNECTION DETAIL 
!Web Members from bock Truss Chord omitted for clarity! 

10 1 O. D. + 7'J 

Bottom Truss Chord 

1F 1 0. D. + 2 11 + (/.5 x 'D'O. D.J 

@ -
-

or 
1

TC
1 

-!) x JVzu 
2 

"'~--"' 11rtt--f----::;:;:--f.:::-r If. Upright Pipe 

+ 
c:5 
c:i 
!:'-

2 Eq.Sp. 
'TC' Hex Head Bolts w/Se/f-Locklng Nuts Section F-F 
'TB' Hex Head Bolts w/Se/f-Lock/ng Nuts Section G-G 
'TA' IP Bolts 

If. Bolts -t-t-1 

2 Eq.Sp. 

SECTION F-F, SECTION G-G SIMILAR 
!With Gusset Plate & Angles omitted for clor/ty! 
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12" 

See Plug Dela/I 

See Dela/I 0 

7" 

See Defall L 

See Plug Dela/I 

'N' - I Panel 

See Dela/IM 10 1 Back Truss Chord 

Simi/or to Dela/IM 

1£ 1 Truss Web Angles fTyp.J VIEW J-J 

1B 1 Panel Length 
!TypJ 

VIEW K-K Simi/or 
(Out-of-Plane Members not shown for clar!tyJ 

Span Lengfhp comprised of 'N' Equal Panels 

'D' 
Truss 

Chords 

FRONT OF TRUSS ELEVATION 

Top truss Chord 
See Dela/IQ 

~~- Chord Sp/Ices fl()/ shown 

Simi/or to Dela/IP 

See Dela/IP 

!Back Truss Chord and attached Angles fl()/ shown for clarltyJ 

Panel 
2 

I 

'F' O.D. II 

--2- +I 

:------i__ ~ Upright Pipe 

See Dela/IN 

1F 1 G.D. II 

--2- +I 

-~ 
f> 

'D' 

'E' 

'D' 

¥: 

~ 

2006 FOOT Design Standards 
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If Cho rd !TypJ 

See Plug Dela/I 
3 'h 11 for I" r/J Bolts 

3" for ¥8 11 r/J Bolts 

Truss Chord (TypJ 
See Upright-Truss 
Connection Detall 

'GA' If_ !Typ.! 2 'h 11 for 7'" r/J Bolts 

2 V.." far%" I/! Baits 
L- 'GA' f. 'GD' x 1GC 1 

'GA' f. 'GF' x 'GJ' 

'GB' 11 f/J Hex Head Bolts 
w/ Self-Lacking Nuts !TypJ t 3J," for / 11 r/J Bolts 

!'/:,"far fa" I/! Baits 
6" IV." far%" I/! Baits 1£ 1 Truss Web Angles (TypJ 

!Va" far % "I/! Baits 
DETAIL L DETAIL M DETAIL N 

'E' Truss Web Angles (Typ.J 

'GB' 11 r/J Hex Head Bolts 
w/ Self-Locking Nuts !Typ.! 

DETAIL 0 

Ii: Upright Pipe 

~ 

9/,6 11 r/J Hole; Tack Weld 'h" Hex Nut 
(Chose Threads after Galvanizing! ---~ 

~ 
... 
g 
0 
,... 

'GA I f. 1GF 1 x 1GE 1 

DETAIL P 

Y,, 11 Plate (Cap) 

!/8 
11 Thick Neoprene 

Gasket (Glued ta Cap! 

L l'h" x t'h" x V., 11 

'h 11 Hex Head Bolt 

SECTION R-R SECTION S-S 
!Showing Cap plate only! 

V.." Plate (Ca-p!=-.,,;,,,_.,;..,.._=-="1Ti~ ~ j _ l 
~ '" --1~ 

w/ Rubber Washer !Tap!--~ 

--------
UPRIGHT CAP DETAIL 

@ -
-

Do Not Provide Returns On Fiiiet Welds 
Seal Weld completely around !TypJ 

DETAIL Q 

'D' O.D. 

2 

PWG DETAIL 

2006 FOOT Design Standards 
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1GH 1 x 'GG' 

See Upright-Truss 
Connection Detall 
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~ Left Upright Pipe 'H' ~ 

NOTE: See Plans for Tables of 
Span Sign Structure Variables. 

Sp/ Ice Connection --~ 

Top Truss Chord 

Back Truss Chord 

Span fEven Number of Panels) 
Uprlght-T russ Connection 

Truss Web Angles !Typ.J 
Bottom Truss Chord W 

~ Right Upright Pipe 'J'-

ISOMETRIC VIEW 
*NOTE.• Contractor shall verify these Dimensions 

Prior to Fabrication of Uprights. Base Plate Connectlon 

SPAN SIGN STRUCTURE NOTES 

/J Sign Structure Materials shall be as follows: 
Upright & Chords (Steel Pipe! -> AP/-SL -X42 !42 ks/ yield! 

or ASTM ASOO Grade B 
Webs and Sp/Ices !Steel Angles!-> ASTM A709 Grade 36 
Steel Plates -> ASTM A709 Grade 36 
Weld Metal -> E70XX 
Bolts !except Anchor Bolts -> ASTM A3aT or ASTM A325 Type I 

& Alt. Sp/Ice Bolts! as specified In Plans 
Anchor Bolts -> ASTM F/554 Grade 55 
Alt. Sp/Ice Bolts -> ASTM A325 Type I 
Nuts for Anchor Bolts -> ASTM A563 Grade A He<NY Hex 

Note - All Bolts !except Anchor Bolts! shall have Single Self-Locking Nuts or, In 
lleu thereof, regular nuts with a galvanized 'Pa/nut' locking nut 
manufactured /Jj TRW, Installed In accordance with the manufacturer's 
recommendations. Anchor Bolts shall have Double nuts. 

2! Reinforcing Steel shall be ASTM A615, Grade 60. 

3! Concrete shall be Class Ir !Drllled Shaft! with a minimum 28-day compressive 
strength of 4 ks! for all environmental classifications. 

4! Grout shall have a minimum 28-day compressive strength of 5 ks/ and shall meet 
the requirements of Specification Section 934 using procedures detalled 
In Section 649-6. 

SJ All welding shall conform to American Welding Society Structural Welding Code !Steel! 
ANSl/AWS DI. I !current edition!. 

6! All Steel Items shall be galvanized as follows: 
All Nuts, Bolts and Washers -> ASTM A/53 Class C or D 

depending on size 
All other steel Items -> ASTM A/23 

7J The Structure must be assembled ofter galvanizing and prior to shipment to the 
site to assure flt up. It may be disassembled for shipping. 

BJ The Design Wind Speed Is In conformance with the "Plans Preparation Manual," 
!current edition!. 

9J Alternate Designs for this Structure are not allowed. 

/OJ Shop Dr<Nllngs for this Structure are required and fabrication shall not begin untll 
these Shop Drawings are approved. Shop Drawings shall Include the Contractor's 
field verification of all Upright heights and foundation elevations necessary to Insure '-+~ 
minimum vertlcal clearances as per traffic plans. Shop Drawings shall also Include 
anchor bolt orientation with respect to fi.. Truss and the direction of traffic. 

//J The foundation for the Sign Structure shall be constructed In accordance with 
Section 455 of the Specifications except that no payment for the foundation shall 
be made under Section 455. The cost of providing the foundation shall be Included In 
the pay Item for providing the complete Sign Structure. Payment for any Incidental 
Items Incurred In furnishing and lnstall/ng this Sign Structure shall be Included In 
the pay Item for providing the complete Sign Structure. 

12! Except for Anchor Bolts, all bolt hole diameters shall be equal to the bolt diameter 
plus YJ6

11
, prior to galvanlzlng. Hole diameters for Anchor Bolts shall not exceed 

the bolt diameter plus ~ 11
• 

13! See Elevation Dr<Nllng for size and location of Sign Panels. Sign Panels shall be 
aluminum. 

14J Provide a parabollc camber with the maximum U{M'ard deflection as called for on 
the Camber Diagram. Indicate on the Shop Dr<Nllngs the method to be used to 
provide required camber. Member dimensions may be altered sl!ghtly to provide 
camber. 

/SJ Chord spllces shall be located a minimum distance of 3 Truss Pane/lengths apart. 
Chord splices are either the Standard Sp/Ice or the Alternate Sp/Ice, and shall 
not be mixed on a structure. Upright splices are not allowed. 

16! Prior to erection, the as bu/It location of the Anchor Bolts shall be surveyed and this 
Information reported to the Engineer. 

f1J If a grout pad Is not Installed, baseplates shall be secured with double nuts both above 
and below the baseplate. The locking nuts shall be half-height nuts. The standoff 
distance !the distance between the bottom of the full-height /eve/Ing nut and the top of 
the foundatlonJ shall not exceed one anchor bolt diameter. In rural areas, the top of the 
foundation should be greater than 12 1

' above finished grade. A vertlcolly placed wire 
cloth screen between the baseplate and the top of the foundatlon shall be wrapped 
horlzontal/y around the baseplate with a 3" min. lop. The wire cloth shall be galvanized 
steel standard grade plain weave 2x2 mesh 0.063 11 dla. wire. The screen shall be 
attached to the baseplate with stainless steel self-tapping Y., 11 screws with stainless 
steel washers spaced at 9 11 centers. 

2006 FOOT Design Standards 
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See Upright Cap Deloff BJ 
Center of Ori/led Shaft 
and Upright 

For Left Upright 
'BD' Stlffner Plates 
Equally Spaced between 
Anchor Bolts -~ 

For Right Upright j A' 
'CD' Stlffner Plates ~ 
Equally Spaced between 
Anchor Bolts 

V." Plate Washer !Typ.! 

Cope If. 
!As Shown! 

3" 

'BB' For Left Upright 
'CB' For Right Upright 
Anchor Bolts 
Equally Spaced 

~ Bolt Circle 

'H' or 1J 1 O.D. + 6 11 

1H' or 'J' G.D.+ 12 11 

PLAN VIEW 
BASE PLATE 

~---tY-"' ITypJ 

\ " r'BH' For Left Upright 
~ '-f 'CH' For Right Upright 

3" 

(_'BG' Left Upright 1 ·cG' Right Upright 

'BF' Left Upright 
'CF' Right Upright 

'BD' Left Upright 
'CD' Right Upright 

I" 

0-0 Not Provide Returns On Fiiiet Welds 
Seal Weld completely around ITyp.! '_r ~ Upright Pipe 

('LF' 11RF 1 
For Left Upright 
For Right Upright 

~ 
rr~7r:::=+=+-~>----«1Typ.) 1.5 x 'F' O.D. 

!" 

~ Upright Pipe 

2 £qua/Rows 
of Bolts 

1~------Top Truss Chord------+-' 

Truss Web Angles 

or 1RG 1 

~-----Bottom Truss Chord 'F'-----t---

See Detalf D 

( ;'LH' For Left Upright 
( 'RH' For Right Upright 

1LC 1 Or 1RC 1 Plate fTypJ 

For Left Upright 
For Right Upright 

ITyp.! >----t+-~ 

(,LG' or 'RG' -i--------'W' or 'RD' Plate-------r 

~ Gusset Plates -Y-t-H 

sVt, II For An Odd Number Of Bolts Per Row 
3~ 11 For An Even Number Of Bolts Per Raw 

RIGHT UPRIGHT-TRUSS CONNECTION DETAIL 

(LEFT UPRIGHT -TRUSS CONNECTION SIMILAR! 

{ Web Members From Back Truss') 
Chord Omitted For Clarity 

"" + 
c5 
c:i 
=--
::> 
... 
" 
"' ~ 
+ 
c5 

'F' O.D. + 7 11 

'F' O.D. + (1
H

1 
or 'J 'JO.D~+{IO" for Truss Depths less than 7'-0 11 

2 f t'-2" for Truss Depths 7'-0" or Greater 

VIEW B-B 

"" 
~ 

"' + " c5 ~ 
c:i I 

=-- ~ ::> 

'F' 0.0. + 7 11 

... :, <\J 

" 
"' 

_gJ Bottom Truss Chord 

ITypJ 

0-0 Not Provide Returns On Fiiiet Welds 
~-T-T~ Seal Weld completely around ITypJ 

('BJ' Left Upright 

c:i 

I<-

'BE' Left Upright 
'CE' Right Upright l •cJ' Right Upright 

'BC' Left Upright Y., 11 tr. Wosher ~ 

'CC' Right Upright L~r=;.,ii;~1±.=±:=bcl;~~=4',~!/,~"~SSCq=,=IT':~:pJ=====::~'-~=; --Provide%" (/J al/cotton sash cord as----r 
weep hole wick. Prior to grouting, 
attach cord to Interior of the upright 
such that the end w/11 extend beyond 
the grout. L.Dcate In plan, midway 
between anchor bolts. Leve/Ing 

Nuts 

Drilled Shaft 

D-Ouble Nuts 
ITyp.! 

SECTION A-A 

;,., ~ "" ~ ... ... 
~ Anchor Bolt :§- :§-

<::: -
'BA' I/I Bolf, Left Upright ~ ~ ..., 

0: 'CA' I/I Bolf, Right Upright 
~ ~ i:: 

"' 

~ Chord & Bottom of If. 

~ Chord & Gusset If. 

DETAIL D 

@ -
-

Truss Web Angle 

" 
'.2 

~ Bolts ~-1"1 

2 Eq. Sp. --+<>i-1 

2 Eq. Sp. -~--<~t---

SECTION C-C 

'LB' or 'RB' Hex Head Bolts 
w/ Self-Locking Nuts 

'LA' or 'RA'(/) Bolts 

IW Ith Gusset Plate and 
Angles omitted for clarity! 
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See Plug Detail (TypJ 

['H' g.o·] + I" 

'GC' 1D'-I Panels 1GC' 

'F 1 O.D. Back Truss Chord fC.. Span (Even Number of Panels) 

1G1 Truss Web Angles (Typ.J 

[ Upright Pipe 

Similar to Detail H [ Span !Odd Number of Panels! 

VIEW F-F 
VIEW G-G Slmllar 

rout-of-Plane Members not shown for clarltyJ 

Span Length, 'A', comprised of 'D 1 Equal Panels 

Top Truss Chord 

IF'-,. 

See Detail M 

[ Upright Pipe 

,_,.~~~~~~~~~~~~~~+-~~~~~~~~~~~~~~~~~~~~~~~~~~+-~~~~~~~~~~~~~-+-'"~ 

['J' g·D·] + I" 
[-~-

Y," l/J U Bo/ 

~ The Number Of Panels For An Even Number Of Panels 

Y, The Number Of Panels Rounded [)(Jwn To The Closest 

Whole Number For An Odd Number Of Panels 

[ Span !Even NumberEJ 
of Panels! 

[ Span !Odd Number of Panels! 

FRONT OF TRUSS ELEVATION 
!Back Truss Chord and attached Angles not shown for clarltyJ 

L 3~ " x3~ i'x5A6 " 
fFor attachment of 
Lum/noire Support! 

2- - Y," l/J Bolts !Typ. 

4" Aluminum Zee Sign Hanger 

Provide this Oetall for Back Mounted Signs 
at all Sign Hanger Locations 

BACK-SIDE SIGN MOUNTING DETAIL 
NOTE: See Index No. 11300. 

Y," l/J U-Bolt w/ Self-Locking Nuts !Typ.J 

@ -
-

'F' 

'F' 

2006 FOOT Design Standards 
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Truss Chord 'F' (TypJ 

See Dela/I I 
For Edge 
Distance -~-

DETAIL H 

Truss Web 
Angles rTypJ 

Ii. Chord rTypJ 

'GA I f. 1GF 1 x 6 1
' 

DETAIL I 

'GB' r/J Hex Head Bolts ----+-+----<Do Not Provide Returns On Fiiiet Welds 'GA' f. 'GF' x 'GG' 

w/ Self-Locking Nuts, rTyp.! 'GL' Seal Weld completely around (TypJ 

1GA 1 tr. 'GF' x 'GE' 

DETAIL K 

~--- Centroids of Angles 
and Chords Intersect 
(TypJ 

!%6 " (/J Hole 
L 11/z" x J'lz" x V., 11 

Tack Weld 'h 11 Hex Nut 
(Chose Threads after Galvan/zing! 

(
1J 1 or 'H'J 0.0. + 'h" 

SECTION N-N 

Y., 11 Plate reap 

k F-='l1="'=1194 !!_) 
~" Hex Head Bolt 
w/ Rubber Washer (Top! I 

I 

UPRIGHT CAP DETAIL 

'!. " Plate (Cap! 

Ve" Thick Neoprene 
Gasket (Glued to Cap! 

SECTION 0-0 
(Showing Cap plate only! 

DETAIL L 

@ -
-

4%" for I'/." rp Bodls 
31/z 11 for / 11 f/J Bolts 

3" for Y'8 " rp Bolts Typ. 
2'h" for %"IP Bolts 

2'!." for % " rp Bolts 

2'A6 " for I'/." rp Bolts 
1%" for I" rp Bolts 

11/z" for fB 11 
r/J Bolts Typ. 

!'fa, 11 for -% 11 (/J Bolts 

!Ve" for % "IP Bolt 

'GB' (/J Hex Head Bolts 
w/ Self-Locking Nuts, rTyp.! 

'!4 11 Bar 

PWG DETAIL 
(Each end of Back Truss Chord! 

2006 FOOT Design Standards 

SPAN SIGN STRUCTURE 

See Upright-Truss 
Connection Detall 

DETAIL J 

Ii. Chord 

1GA 1 f. 'GF' x 1GK 1 

Ii. Upright 

C 
Truss Web Angles (TypJ 

'GA I f. 1GJ 1 x 1GH 1 

I--- Ii. Upright 

See Upright-Truss 
Connection Dela/I 

DETAIL M 
Plate Is skewed to 
plane of view 
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'PA' If. 

Chord 

______ ,_, --- [ 

1~-- Flange If_ 
~~ 

ELEVATION 

ALTERNATE SPLICE CONNECTION 

Maximum Gap 
Between Pipes !la" 

3 ~"for I" r/J Bolts 
3" for 7s 11 r/J Bolts 

2 V," for 74" l/J Bolts 

[ Spf/ce 
I 

ELEVATION 
SPLICE CONNECTION 

NOTE: Only 6 Bolts 
shown for clarity 

'SC' l/J Bolts 
'SB' Required 
cone Half Each 
Side of Splice! 

Chord 

Flange If_ __ __.., 

Flange If_ 

[ Truss Cho rd 

SECTION P-P 

---~'PB' 

[ Bolt Cl rcle 

6 Bolts Shown 
'PF' Bolts Required 
Evenly Spaced 

'PE' Dia. Bolts CTypJ 

'PD' 
CTypJ 

'--+-------! CTyp.! 
'PC' 

SECTION Q-Q 

SECTION R-R 

-~ 
'-
:§--~ a: 

" " 
;'. 

"' 
"" "' .!<' 
'-
:§-

"' " ;::! 

.15 

" 
~ 
~ 

"' 

i 
4 
~ g 

ii! 
:c 
"' <Il 

-u 
"-

-mam 

"" ~ 
'-
:§--~ 
~ 

~ .. 
~ 
~ 

#5 Ties 0 
(}-s-2'-2" Lap 

PLAN VIEW 
DRILLED SHAFT 

611 caver 
cTyp.) 

Anchor Bolts, CTypJ 
See Section A-A 

Anchor Bolts CTypJ 
' See Section A-A 

;.., 

f _,,-Ground Line 

I 
Hffi 

'DC' <!I Left Upright 

'FC' " Right Upright 

; 

._'\Ori/led Shaft 

'DB' l/J Left Upright 

' ' FB l/J Right Upright 

ELEVATION 
DRILLED SHAFT 

@ 
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t ... SIGN TYPE OF SIGN BRACKET ~ SIGN TYPE OF SIGN BRACKET .§ SIGN TYPE OF SIGN BRACKET 

~~I r-------+--~~--<1~!j~r---------+--~~~-----< ~~~ Ii :i1 WIND ZONE ~ WIND ZONE ~ PROF/££ SIZE SQ. FT. >---~wl~N~D_,z~o~w~E'"-,-----l 
l! PROFILE - SIZE SQ. FT. f---6~0~r-"'!!70"'-r"80'='--~90~-jl PROFILE - SIZE SQ. FT. >--60-c--',~0=.=80=--90--< >---+-----------+-~60~+-~70~-+-~80~-+-~90~_, 

24 x 2.4 1.7 2.-I2-I2.-I2.-I 30 

2 30 x 30 2.7 2.-I 2.-I 2.-I 2-I 

31 
3 J6 x 36 J.9 2.-I2-I2-I2.-I 

4 48 x 48 6.9 
I -II & f-II & I-JI & I-II & 
I -I I -I I -I I -I 32 

5 60 x 60 I0.8 IXJ ll(ff USE SlllSIE aJIJJllll 

6 0 36 0 7.1 2.-I 2.-I 2.-I 2-I 33 

7 0 48 0 12..6 2-II 2.-II 2.-JI 2.-JI 

8 0 18 x 18 1.9 2.-I2-I2.-I2.-I 34 

9 0 2:4 x 24 J.J 2-I2-I2-I2-I 

10 0 JO x JO 5.2 2-I2-I2-I2-I 35 

II 0 J6 x J6 7.5 2-I2-I2-I2-I 

12 0 48 x 48 /J.J 2-II 2-II 2-JI 2-JI 36 

c::::::::I 12x24 /-I /-I J-I /-I c::::::::lc::::::::I 

l---'3-~c::J==~-24--x_z_• __ 5_.4_-+_2_-_I--+-2--_I-+_2_·_I-+_2_-_I--jl 37 c::J D 

15 x 30 

24 x 30 

15 x 21 
36 x JO 

15 x JO 

36 x 30 

12 x 2.4 
24 x 24 
15 x 21 

15 x JO 

24 x 2:4 
15 x 21 

12 x 2:4 
24 x JO 
15 x 21 

15 x JO 
24 x JO 

15 x 21 

12x2:4,12x2:4 
2:4 x 24 ,24 x 2:4 
15 x 21 

8.1 

9.7 

I0.6 

8.2 

9.J 

9.2 

/O.J 

/J.6 

I-I I-I I-I I-I 

2- I 2.- I 2.- I 2.- I 

I-I I-I I-I I-I 

2- I 2- I 2.- I 2- I 

I-I /-I /-I I-I 

2- I 2- I 2.- I 2- I 

I-I /-I f-I I-I 
2.- I 2.- I 2.- I 2.- I 
/-I /-I f-I /-I 

I-I I-I I-I I-I 
2- I 2- I 2- I 2- I 
I-I I-I I-I I-I 

/-I J-I /-I /-I 
2- I 2- I 2- I 2- I 
I-I I-I I-I I-I 

I-I I-I I-I I-I 
2- I 2- I 2- I 2- I 
/-I J-I /-I /-I 

/-II /-JI /-JI /-II 
2- JI 2- JI 2- II 2- JI 
I-I I-I I-I I-I 0 15xJO /-I /-I J-I /-I c::::::J 

1---14-+-~~~-~-.-,-'-:4-4 __ 6_.5_-+-~-:-:--+-~-:-I-I-+-~-:-:-+-~-:-:-<,,1_3_8--+-~--~---~-:-~_4_,;_~2-2!_,_;24_24 ____ 15_._'_f--~-=-:-+-~-=_:--+-~-=_:_,__~_:_:_, 
15 v 24 x JO 

6
"J 2- I 2- I 2- I 2- I IC 

c::::::i c::::::i 

0 15XJO I-I I-I I-I I-I DD 
24 x JO 7·4 2- I 2- I 2- I 2- I 39 

c::::::i c::::::i 
16 

•----+-~---~-5--x~-J~~----+-l---I--+-l---I-+-l---I-+-l-·_I__, 1 40 :::: .- f1 v .JO _,, I0.
8 

2- I 2- I 2- I 2- I ~ ~ 

0 18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2B 

29 

15 x JO 

J6 x 45 

15 x JO 
48 x 48 

15 x JO 
48 x 60 

12 x 24 
2:4 x 24 
15 x 21 

15 x JO 
24 x 24 
15 x 21 

12 x 24 
2:4 x JO 
15 x 21 

15 x JO 
24 x JO 
15 x 21 

12 x 2:4 
2:4 x 24 

24 x 24 
15 x 21 

15 x JO 
24 x 24 

12 x 24 
24 x JO 

24 x JO 
15 x 21 

12.6 

16.7 

l!D.I 

7.6 

8.7 

8.5 

9.6 

6.0 

6.2 

7.1 

7.0 

7.2 

I-I I-I I-I I-I 
2- I 2- JI 2- JI 2- II 

I-I I-I I-I I-I 
2- II 2- JI 2- JI 2- II 

IXJ ll(ff USE SlllSIE l1JIJJl/lt 

I - I I - I 
2-I 2-I 
I - I I - I 

I - I I - I 
2-I 2-I 
I - I I - I 

I - I I - I 
2-I 2-I 
I - I I - I 

I - I I - I 
2-I 2-I 
I - I I - I 

I - I I - I 
2-I 2-I 

2-I 2-I 
I- I I- I 

I - I I - I 
2- I 2- I 

I - I I - I 
2-I 2-I 

2-I 2-I 

I - I I - I 

J - I I - I 
2- I 2- I 
J - I I - I 

I - I I - I 
2- I 2- I 
I - I I - I 

J - I I - I 
2- I 2- I 
J - I I - I 

I - I I - I 
2- I 2- I 
I - I I - I 

J - I I - I 
2- I 2- I 

2- I 2- I 
I- I I- I 

I - I I - I 
2- I 2- I 

I - I I - I 
2- I 2- I 

2- I 2- I 

I - I I - I 

41 

c::::::i c::::::i 
c::::::i c::::::i 

DD 
c::::::i c::::::i 

44 D 
45 = 
46 CJ 

47 D 
48 g 
49 c:J 

50 [> 

51 D 
52 <> 
53 c::::::i 

54 ~ 

12x24,12x24 
24 x 24 ,24 x 24 
15 x 21,15 x 21 

15XJ0,15XJ0 

24xJO ,2.4xJO 

15x21,15x21 

12x24,12x24 

12X24,12X24 

24 x 2:4 ,2:4 x 24 

15x21,15x21 

15 x 21 
24 x 24 
12x24,12x24 
24x24,24x24 

15x21,15x21 

12 x 24 
24 x JO 
15 x 21 
12x24,12x24 
24 x 24 ,24 x 24 
15 x 21,15 x 21 

18 x 12 

12 x J6 

18 x 24 

24 x 18 

18 x 18 
9 x 12 

18 x JO 

JO x oJD 

24 x 24 

24 x 24 

18 x J6 

JO x JO 

16.4 

19.2 

l!D.4 

22.6 

25.6 

1.5 

J.O 

J.O 

J.O 

J.O 

J.8 

J.9 

4.0 

4.0 

4.5 

4.7 

/-II /-JI /-JI /-II 
2- JI 2- JI 2- II 2- JI 
I-II I-JI I-JI I-II 

IXJ ll(ff USE SlllSIE aJIJJllll 

I-II I-II I-II I-II 
/-II I-JI /-JI I-II 

2- JI 2- JI 2- II 2- JI 

/-II I-JI I-JI /-II 

/-I J-I /-I /-I 
2- I 2- I 2- I 2- I 
I-II I-II I-II I-II 
2- JI 2- JI 2- II 2- JI 

I-II I-II I-II I-II 

IXJ ll(ff USE SlllSIE aJIJJllll 

/-I J-I /-I /-I 

I- I I- I I- I I- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 
/-I J-I /-I /-I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

D 

D 
D 
D 
<> 

D 
D 

D 

<> 
= D 

[> 

D 

D 

D 
<> 

D 
D 
D 
D 
D 
D 

30 x 2.4 

J6 x 48 

24 x 36 

36 x 24 

JO x JO 

JO x JO 

J6 x J6 

JO x J6 

J6 x JO 

24 x 48 

12 x J6 
JO x JO 

JO x 42 

J6 x J6 

J6 x J6 

12 x J6 
JO x JO 
JO x JO 
18 x 24 

48 x 64 

JO x 48 

12 x J6 
J6 x J6 

JO x 54 

J6 x 48 

48 x J6 

J6 x J6 
18 x 24 

48 x 48 

JO x 60 

48 x 48 

48 x 48 

JO x 78 

JO x 84 

48 x 54 

42 x 66 

60 x 48 

66 x 48 

60 x 72 

96 x 48 

24 x 78 

J6 x 78 

5.0 

5.6 

6.0 

6.0 

6.J 

6.J 

6.75 

7.5 

7.5 

8.0 

8.2 

8.8 

9.0 

9.0 

9.J 

9.J 

9.9 

IO.D 

/0.5 

11.J 

12.0 

12.0 

12.0 

12.0 

12.5 

16.D 

16.D 

16.J 

17.5 

18.0 

19.J 

l!D.O 

22.D 

JO.O 

J2.0 

/J.O 

19.5 

2.- I 2- I 2.- I 2- I 

2.- II 2- II 2.- JI 2- II 

2.- I 2- I 2.- I 2- I 

2.- I 2.- I 2.- I 2.- I 

2- I 2.- I 2.- I 2.- I 

2.- I 2- I 2.- I 3- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 

2- JI 2- II 2- JI 2- II 

/-I I-I I-I I-I 
2- I 2- I 2- I 2- I 

2- I 2- I 2- JI 2- II 

2- I 2- I 2- I 2- I 

2- I 2- I 2- I 2- I 
& & & & 

I-II I-II I-II I-II 
I-I I-I I-I I-I 
2- I 2- I 2- I 2- I 
2- I 2- I 2- I J- I 
2- I 2- I 2- I 2- I 

IXJ ll(ff USE SlllSIE aJIJJllll 

2- JI 2- II 2- JI 2- II 

I-I I-I I-I I-I 
2- I 2- I 2- I 2- I 

IXJ ll(ff USE SlllSIE aJIJJllll 

2- JI 2- II 2- JI 2- II 

2- I 2- I 2- I 2- I 

2.-IS. I -JI 2.-IS. I -JI ~-IS. I -JI ~-IS. 1-ll 

2- I 2- I 2- I 2- I 
I-I I-I I-I I-I 
& & & & 

/-II /-JI /-II /-JI 

IXJ ll(ff USE SlllSIE aJIJJllll 

2- JI 2- II 2- JI 2- II 

2- I 2- I 2- I 2- I 
& & & & 

I-II I-JI I-II I-JI 

IXJ ll(ff USE SlllSIE aJIJJllll 

IXJ ll(ff USE SlllSIE aJIJJllll 

IXJ ll(ff USE SlllSIE aJIJJllll 

J- JI J- II J- JI J- II 

J- JI J- II J- JI J- II 

' SEE lfOTE 
IXJ ll(ff USE SlllSIE aJIJJllll 

IXJ ll(ff USE !llNGI£ aJIJJllll 

The Gore Exit Panel ( £5-la J detailed In the Standard Highway Signs Manual 2002 edlflon, 
Sign Identification Number 88, can be installed on a single column with the following stipulations: 

I. Maximum height to bottom of slgn ls 14'. 

2. Column size is 611 aluminum round tube with :f" wall. 

3. 3 Type II Brackets required for affochment. 

4. For Type II Brocket details, Attachment and General Notes see sheet 3 of 4. 

5. Footing shall be 2' -0 11 0 x 5' -0 11 deep. 

6. For S/lp Bose Detal/s, see sheet 4 of 4. 

Sign slze is in Inches unless ofherwlse speclfied. 
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GENERAL NOTES 

DESIGN SPECIFICATIONS : Standard Specifications for Structural Supports for Highway Signs, Lllminaires and Traffic Signals, AASHTO 1994. 

AWMINUM : Except as noted below. Aluminum Materials shall meet the requirements of Aluminum Assoclaflon Alloy 606/- T6 r ASTM 8209 • 8221, or 8308 J. 

I. Permitted Alternate for Sheets and Plates- - - Alloy 5154-H38 r ASTM-8209 J 

CONCRETE : All concrete shall be Class I (Special), the speclfled compressive strength at 28 days ff' c) shall be 3 ksi mln. 

SIGN PANELS : Sign Panels shofl be 0.08 inches min. thick Aluminum Plate with all corners rounded. See sign layout sheet. Panels are to be 
degreased, etched, neutralized and treated with Alodine 1200, lnHne 14-2, Bonderite 721 or equal. No stencUlng permitted on panels. 

AWMINUM BOLTS, NUTS & LOCKWASHERS : Aluminum bolts shall meet the requirements of ASTU F468, Alloy 2024-T4. 
The Bolts shall have an Andoic Coating of at least 0.0002 i"nches thick and be chromate sealed . Lock.washers shall meet the requirements of 
Aluminum Association Alloy 7075-T6 r ASTU B221 J. Nuts shall meet the requirements of ASTU F-461, Alloy 606/-T6 or 6262-T9. 

STAINLESS STEEL BOLTS, NUTS AND LOCKWASHERS : Stainless Steel Bolts, Nuts and Lock.washers conforming to ASTM F593 Alloy Group 2 Condition A, CW2, or 
SH4 may be provided In lleu of Aluminum Bolts, Nuts and Washers. 

U-BOLTS, NUTS & LOCKWASHERS : U-Bo/ts,Nuts and Lockwashers shall meet the requirements of ASTM A307, Grade A and shall be galvanized in accordance with ASTM A/53. 

INSTALUNG FRANGIBLE COWMN SUPPORTS : Columns (Posts J may be installed by driving the columns in accordance with index Nos. 11861thru11865, or 
as an alternate method the contractor may set the columns (Posts J to the depth i"ndi"cofed in preformed holes backfilled with sui"table material 
tamped in foyers not thicker than 6" to provide adequate compaction. 

SHOP DRAWINGS : When Type C ground sign supports are furnished and fabrlcoted in accordance with these plans, shop drawings will NOT be required 
for approval by the Engineer. 

HOW TO USE THIS TABLE : Select the appropriate Sign Profile and Size to determine the Sign Identification Number. If the exact Sign Size of all 
Components ore not listed, select the appropriate profile and larger Component Si"zes. This fable also gi"ves the Quantity and Type of 
Sign Brackets required for each Sign for each Wind Zone. Where the Sign Size Is given as a Vertlool and Horizontal Dimension, the Vertical Dimension 
(Depth) is given first and the Horizontal Dimension (Length) is given last. For Column Sizes, Hei"ghts and Footings see appropriate (Wind Zone or Height "'14' Mox. J 
sheets titled "Column Sizes, Column Heights and Footings " Index Numbers 11861 thru 11865. No Shop or Field Spllce Is allowed In Sign Panels. All Panels shall be furnished In one piece. 

WINO SPEEDS BY COONTY 

ZONE NO. I (60 mph) 
Alachua, Baker, Bradford, Calhoun, Clay, Columbia, Gadsden, 
Gilchri"sf, Hamilton, Holmes, Jackson, Jefferson, Lafayette, 
Lake. Leon, Llberty, Madison. Marlon, Putnam. Sumter, 
Suwannee, Union and Washington Counties. 

ZONE NO. 2 ( 70 mph J 
Bay, Citrus, Desoto, Dixie, Dwal, Escambia, Flagler, 
Franklin, Glades, Gulf, Hardee, Hendry, Hernando, 
Highlands, Hillsborough, Levy, Nassau, Okaloosa, 
Okeechobee, Orange, Osceola, Posco, Pinellas, 
Polk, Santa Roso, Seminole, St. Johns, Taylor, 
Wakulla, and Walton Counties. 

ZONE NO. 3 (BO mph J 
Brevard, Charlotte, Co/lier, Ind/an River, Lee, Manatee, 
Morfin, Palm Beach, Sarasota, St. Lucie, and Volusia Counties. 

ZONE NO. 4 (90 mph} 
Broward, Dade, and Monroe Counties 

NOTE: For Dimensions A & B 
See Traffic Plans 
Standard Index f1302 

I I 

...____Height (Ground 
to Bottom of Sign ) 

Trove/way J 

TYPICAL SECTION 

4'-0" Mox. 

6" Min. 

- { Column <post J 
I' 

1! The column size sha/f be as tabulated in the Standard 

I 
except that the size shall not be smaller than 3j" ~-

~ 

Note: All cantilever sign installatlons shall comply wi"th standard Index f1302. 
The sign shall be supported by on aluminum round column with concrete 
footing and breakaway support. All sign brackets shall be Type IL 

CANTILEVER SIGN 
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Aluminum Z I~ x I~ x I.OB 

Sign 

i" 0 Aluminum Button Head 
Bolt with Nut and Lockwasher 

j"0 U Bolt with 
Nut and Lockwasher 

I" Uin. 

6" 
I" Mfn. Along 

f<---~"-" ~"~In~.---.+-~- I Bracket Connection 

TYPE I BRACKET 

I 

L. ·column 
ln 0 u Bolt with 
Nut and Lockwasher 

I" Min. 

!" Mi"n. Along 

VIEW AA 

2 Brackets* 

Sign Face 

{_ 

r Bracket Connection 
r 3/8" 0 Button 
Head Bolts J 

j" Min. 

( AUgn top of s;gns 

NOTE: Use profile of largest sign and height 
to bottom of largest si"gn to determlne 
column size. 

r------ r Column 

SIGNS BACK-TO-BACK 

2 Brackets* 

-~ 

~r Column 

' 

DI I 

LDD 
D .__I ____, 

-~ • 
" 

~~ 
i ,-- t; Column 

SIGN CLEARANCE 

2. Brackets* 
2 Brackets* 

3 Brackets* 
1-------------- r Column 

~~---=----~ 

** 

~ 
Sign Face 

I 

'-] ' 

~ 1,1 

111 

I I 
NOTE: 
Place largest sign on top, 

of largest sign 
column sfze. 

use profile 
to determfne 

SIGNS AT 90" 

r------ { Column 

' 

' 

r Bracket Connection I 

Aluminum :,:: ~f x I.[;, 1=-dd~~"""~-Job ~~b~ 
l'r
J" 0 Aluminum Button 

ead Bolt wlth Nut and 
Lockwasher 

6" l'-0" 3" 

Max. 

TYPE JI BRACKET <SINGLE SIGN J 

1----. 
' 

Column 

l" 0 U Bolt with 
Nut and Lockwasher 

/
11 Min. 

/
11 Mln. Along 

** 

-t:r=.__ _ _,_ _ ___, 
( ** 

-~--

SCHOOL 

2. Brackets* 
Column 

_"'C_ 

Aluminum Z If x 1-f x I.OB f Bracket Connection 

srgn~1 i;;;;l '~=_=_i_=_=--~,-r~ 
i" 0 Aluminum Button Head I I 'i 

Bolt wlth Nut and Lockwasherl 
3" l'-0" 3" 

Uax. 

TYPE JI BRACKET (DOUBLE SIGNS J 
NOTE: "i" fA Stalnless Steel Hex Head Bolts wlth Flat Washer 

under Head and Lockwasher under Nut may be used In 
lieu of i" 0 Aluminum Button Head Bolts. 

RAILROAD 

NOTE: 

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 sheetlng. 

' 

I 

' 

** I 
---+--

YIELD 
I Bracket* 

DIAMOND SHIELD 

L 2. Brackets* 

3 Brackets* 

2. Brackets* i------- I Column 

' 
1/3 L V3 L 

4 Equal Spaces 

r------ I' Column 

~ --i-
~-=F-~ 

2. Equal Spaces ---~ 

-i;;[-

PENNANT RECTANGLE 

BRACKET LOCATIONS (SEE VIEW AA J 

* NOTE : The above Bracket locations apf?IY at the { of 
Brocket-Sign Connection ( 3/8 fA Button Head Bolts). 
See View AA. The locations also apply at Double 
Signs configurations. When installing book-to-book 
signs the topmost bracket locati"on of one of the 
signs will require adjustment as shown on the 
above detail. 

** NOTE : Use Type I Brocket at the apex location r always J. 
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High Strength Base Bolf 

High Strength Washer 

~Column f I ~Add SM ms As Req'd See Note #5 

1
1/ ~Sleeve Bait 

~H@' '-Ill ~-Sleeve 

II c II Keeper Plates 
;;;. I 

"'" 
Base Plate 

"' ~ .:: ' .... 
0 

" ' ~ 
0 

II II · ]Y 
. 11 11. 

. r II II . r 
II 1 II 
II lll_..-o< - Stub 

r II II r 
II II j 
IL II~-+--~ 

. c c --

Diameter I~ 
I 

SUP BASE AND FOOTING DETAIL 

Base Plate~" 
- -"S';=f==~ 

I 
I I 

~ tli I I 
~ :2 _e:, I I 
"' g I I :f: Li.. I 

~ :s "'I I I 
-.1 :f: I I 
"§ ~ I I 
inCl 1,1 

-~4-1 
Stub Size Equals Min. Sleeve S!ze Or Longer 

STUB DETAIL 

SUP BASE DETAILS 

Note: Unless noted otherwlse, all dimensions are ln inches 

v 

' ~ ~ • ·" "' " ~ to & 0 

~ ~ 
V> 

~ ;:: .... "§, • 0 

ii2 _, 
0 

' ~ ~ "' -~ 

"" IV> 0 "' 

SLEEVE & BASE PLATE DETAILS <SINGLE BEVELED SWT J 
(Right Shoulder Shawn ) 
For Left Shoulder, Plate Slot Bevels are opposite hand from that shown. 

/"j •I 'r,---~· 1" I" 

~ ,_f y- "\'J e 
>-.... 
0 

..., + • 
_L .. ~~ ,,..----R ~ 

0 
~ -~ \ I 1 0 

,_ 1 j ~ 15° / Typ/co/ both sides of eodl slot I 

SLEEVE & BASE PLATE DETAILS l DOlJBLE BEVELED SWTS J 
( Rlght Shoulder Shown J 
For Left Shoulder, Plate Slat Bevels are opposite hand from that shown. 

SUP BASE NOTES : 

I. The lnslde Diameter ( l.D. ) of the sleeve shall be no more than ;kN larger 

2. 

3 . 

4. 

5. 

6. 

7. 

8. 

than the outside Diameter r O.D. J of the Column. 
The sleeve bolts shall be iN 0 with locknuts. The bolts shall be galvanlzed 
steel r ASTM A-3U1 J or Aluminum Assaclaflan Alloy 2024-T4 or 6061-T6 
I ASTM 8-2111 • 
The bose bolts, nuts and washers shall be high strength ASTM A-325 and shall 
have an electroplated zinc coating SC3, Type IIapplied in accordance with ASTM 
8633 . 

An alternate cast base of aluminum allay 356 and T6 temper in lieu of the 
fabricated base may be subm!tted far approval by the Engineer. If a cast base 
is used the stub will be the same as the column and will be bolted to the 
casting . 
Assemble the slip base connection in the fallowing manner : 
Connect column to sleeve using two r 2. J .JN 0 machine bolts. 
Assemble top bose plate to stub base plate using high strength bolts wlth 
three r 3 J hardened washers per bolt. One r I J washer per bolt and -two r 2 J 
bolt keeper plates go between the base plates. 
Use shim stack as required ta plumb the column. 
Tighten all bolts the maxlrnum possible wlth o 12.N ta /SN wrench to 
bed the washers and shims and to clear the bolt threads. Loosen each bolt 
one (I) turn and retighten to the prescribed torque (see table J. Bolts 
shall be tlghtened with properly ca/lbrated wrenches under the supervision 
of the project engineer. 
Burr threads at Junction with nut using a center punch ta prevent nut loosening. 

Use galvanized steel shims to obtain a fight fit between the column face and 
the sleeve. Place shims ln all quadrants between the iN 0 sleeve bolts. 
The shim length shall be IN shorter than the height of the sleeve. 

Base plates may be either fabrications or castings and may have elther slngle 
or double beveled slots. 

Both fabrlcated and cast base assemblies were impact tested by the Texas 
Transportation Institute, College Station, TX an February 10, 2003, and both alternate 
assemblies were determined ta be compliant with the performance recommendations 
of the Naflanal Coaperatfve Highway Research Program ( NCHRP) Report 350. 

Column Sleeve Sleeve Weld Base Plate Rad!us Base Bolf Base Bolt Torque Hofe 
- "" • ~ 'I 

f 11 _1_ 
Size l.D. (Max J Height H w L T R 

4 xi +,/; • 8 i :M 6 8 

+J x -l 411; 6 • 8 7 Jl 
8 • "" 

5 xi 5,f, 7 i 8 k 11 

"' 
6 xi 6,f, 8 II 9 I j ,. 
Bx-iJ 8,j, 10 i II I i 

Size Lennth Ff-lbs In-lbs 

i 3 29 345 
5 3f 29 345 • 
5 3,f 29 345 • 
i 3j 46 554 

1 3~ 53 640 8 

Size A 
11 
~ 

~,_j II ,. 
I" 

M -
B ,. ,. 
~ 0.0149" Thick Alum. Strip-2 Req'd Per Bose 

BOLT KEEPER DETAIL 
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COL.SIZE 2xl 2jxj 3xj 6xf 8 xi: 
FOUNDAT/OI 0 x 4-0 0 x 4-3 0 x 4-9 0 x 5-3 2-0 x 3-9 2.-0 x 4-0 2.-0 x 4-3 2.-0 x 4-9 2.-0 x 4-9 

Sign HEISHT ,,..,, 
ldentffTootlon,lc=~~="O'~~~=<"~~~oc=~~="O'~~~=<"~~~oc=~~="O'~~~=<"~~c==J 

N/JlrlM.r (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta 

15 15 2D 2f) 2.5 

2 flfl2.2.2.2.25 

3 13 13 18 18 2.5 

4 991111 181825 

5 

6 991212.18182.5 

7 6 6 12. 12. 2.3 2.3 25 

8 15 15 2D 2D 2.5 

• 15 15 2D 2fJ 2.5 

ID 12. 12. 15 15 2.2. 22 2.5 

II 991212.18182.5 

12 1212.2.2.2225 

13 12.12.14142.2.2.2.2.5 

14 12. 12 2D 2D 2.5 

15 II II /J 13 2fJ 2.0 2.5 

16 991212.18182.5 

11 99131325 

18 12 12. 2.3 23 25 

19 991818232325 

2D 

21 881111171725 

II II 15 15 25 

23 7 7 II 11161625 

IO IO 14 14 25 

2S I II 13 13 2fJ 2.0 25 

IO fO 12. 12 2.0 2D 25 

9 9 12. 12. 18 18 25 

9 9 12. 12. 18 18 25 

9 9 12. 12. 18 18 2.5 

30 881212161625 

31 66/0/0141425 

32 8812.1225 

33 7 7 II 11161625 

34 66/0/0141425 

35 ID ID 14 14 25 

36 9912122.5 

37 II II 21 21 2S 

38 II II 2fJ 2fJ 25 25 25 

9 9 18 18 2.323 25 

40 

41 14 14 18 18 23 23 25 

12 12 16 16 2D 2fJ 25 

4J 

44 16 16 22 22 2.5 

45 16 16 21 21 25 

46 161621212.5 

47 16 16 21 21 2.5 

48 16 16 21 21 25 

14 14 18 18 2.5 

50 13 13 18 18 25 

51 18 18 25 

52 13 13 fl fl 25 

COL.SIZE 2.xl 2.-Jxj 

"OUNDAT/O~ 0 x 4-0 0 x 4-3 0 x 4-9 0 x 5-3 2.-0 x 3-9 2.-0 x 4-0 2.-0 x 4-3 2-0 x 4-9 2.-0 x 4-9 

Stan HEISHT tFHfJ 
ldentfffcatlrmlc=~~="O'~~~=<"~~~oc=~~="O'~~~=<"~~~oc=~~="O'~~~=<"~~c==J 

Numbrtr (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta (+) ta 

53 13 13 16 16 2.4 2.4 2.5 

54 13 13 16 16 2.4 24 2.5 

55 12. 12. 15 15 2.3 2.3 2.5 

56 lll/131J21212.5 

57 1111131321212.5 

58 111113132D2D2.5 

59 111113132D2D2.5 

60 IO IO 12 12. 2fJ 2.0 2.5 

61 fO fO 13 /J 19 19 25 

9912.12flfl2.5 

63 12. 12 fl fl 2.5 

64 8 8 12. 12 flfl 2.5 

65 111116162.5 

66 111115152.5 

77111115152.5 

68 IO IO 14 14 25 

IO IO 14 14 25 

70 66/0/0141425 

71 

9914142.5 

73 9 9 13 13 2S 

74 

75 7712.122.42425 

76 7 7 12. 12. 23 23 2S 

77 II II 23 23 2S 

78 7 7 12. 12 2:4 2:4 2.5 

80 IO IO 19 19 23 23 25 

81 991818232325 

82 

83 

84 

85 

86 15 15 19 19 2.3 2.3 2S 

87 13 13 fl fl 21 21 2.5 

88 - -SEE NOTE INDEX NO 11860 

89 

90 ., 

The Column Size is O.D. x Wall Thickness in inches. 

The Foundation Size is O.D. x Depth in feet & inches. 
A zero O.D. means that a concrete foundation is not 
necessary. 

NOTES 

I. Work this Standard with Standard Index Numbers 11860 and 11865. 

2. To determine column (post) size ond footing requirements use the requi"red 
Sign Identification Number and Sign Height (HJ, Designs for Heights (HJ 
lower than those listed ln the Table are i"ncluded i"n Standard Index 
Number 11865. 

3. Single Column installations are not allowed for heights (HJ exceeding the 
maxi"mum height shown in the Table, and for slgn profiles ( Slgn ldentlflcation 
Numbers J without any design tablulated. In this event, the sign( s J will have 
to be supported by multlple columns (posts) usi"ng breakaway devi"ces. 
See Standard Index Number 11200. 

4. The Column (Post J material shall be aluminum. The size is given as outside 
di"ameter and wall thickness. Columns (posts) larger than 3-J" x i" ore non -
fragible and shall be installed with breakaway supports and will have concrete 
footlngs and slip bases. 

5. The foundation size Is gfven as outside diameter and depth. 
a) Frangible Supports: The Column (Post J shall be driven info the ground to 

the depth indicated or set into preformed holes to the specified depth 
with suitable backfill tamped into compacted layers not exceeding 6", 
or fl/led wi"th flowable fill or bogged concrete. The cost of the flowable 
fill or bagged concrete shall be Included In the 
cost of the sign." 

bJ Breakaway Supports: Foundations for Breakaway Supports require concrete. 
The column support shall be set in a concrete foundation, sized as shown 
In the table. The first dimension Indicates the diameter and the second 
dimension the depth into the ground. In off cases the ground is to be 
considered as undlsturbed earth, rood moterlal, or properly compacted flll. 
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COL. SIZE 2xj I 2/.xiI I •xi I •ixtl 4xf I 4'd I 5xf I •d 8 x i: 
°FOUNDAT/OJ 0 x 4-3 0 x 4-3 0 x 4-9 0 x 6-0 2.-0 x 4-0 2-0 x 4-0 2-0 x 4-3 2-0 x 5-0 2-0 x 5-0 

srgn HEISHT (FHfJ 
Mentlfloatlon'Fo~~"'°i~~~=.=~~~F"'~~"'°i~~~=.=~~~F"'~~"'°i~~~=.=~~o==J 

Number (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to 

16 16 20 20 25 

2 f7 fl 24 2.4 25 , 13 13 2D 20 25 

4 6 6 99131325 

5 

6 lO lO 13 13 25 

7 9 9 17 17 21 21 25 

8 16 16 2iJ 2iJ 25 

9 15 15 22 22 25 

fO 12. 12 17 17 25 

II 9 9 13 13 25 

12 BB 1616 2121 25 ,, 12. 12 17 17 25 

14 II II 15 15 25 

15 12. 12. 15 15 25 

16 fO fO 13 13 25 

17 11112D2025 

18 fO fO 1818 2.2.2.2. 25 

19 14 14 f7 f7 21 21 25 

2iJ 

21 6 6 9 9 13 13 25 

7 7 II II 23 23 25 

8 8 12. 12. 23 23 25 

II II 21 21 25 

25 12. 12. 16 16 25 

2Ei II II 15 15 25 

27 fO 10 14 14 25 

28 fO fO 14 14 

29 fO fO 13 13 25 

JO 8 8 12 12 2.4 2.4 25 ,, 7 7 12. 12. 21 21 25 ,, 6 6 II II 20 2D 24 2.4 25 ,, 8 8 12. 12. 23 23 2!5 

34 7 7 II II 21 21 25 

,. 7 7 If II 22 22 25 ,. 6 6 II II 2D 2D 2.4 24 25 

" 8 8 16 16 20 20 2.4 2.4 25 ,. 7 7 14 14 19 19 23 23 25 ,. 6 6 13 13 17 17 21 21 25 

41 If If 14 14 17 17 2!5 

42 fO fO 12 12 15 15 2.2. 2.2. 25 

43 

44 17 17 21 21 25 

45 16 16 23 23 25 

46 16 16 23 23 25 

47 16 16 23 23 2!5 

48 16 16 23 23 25 

49 14 14 21 21 25 

50 14 14 20 20 25 

51 14 14 20 20 25 

52 13 13 20 20 25 

COL. SIZE 2. x i 4xf 6xf 

°FOUNDATIOA 0 x 4-3 0 x 4-3 0 x 4-9 0 x 6-0 2-0 x 4-0 2-0 x 4-0 2-0 x 4-3 2.-0 x 5-0 2.-0 x 5-0 

Sign HEISHT (F1etJ 
Mt1nflfloatlont=o~~~~~~~~~~F°~~~~~~~~~~F°~~°"F~~~~~~~ 

Number (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to 

!il 13 f3 19 19 25 

54 12 12 IB IB 25 

55 12 12 IB IB 25 

56 8 8 12. 12. 17 17 25 

57 12 12 16 16 25 

58 12. 12. 16 16 25 

59 II II 15 15 25 

60 II If 19 19 25 

61 II II 15 15 25 

9 9 13 13 25 ., 9 9 13 13 

64 9 9 12 12. 24 24 25 

65 8 8 12 12 23 23 25 

66 12 12 23 23 25 

67 7 7 12 12 22 22 25 

68 7 7 12. 12 22 22 25 

69 7 7 12 12 22 22 25 

70 6 6 II II 21 21 25 

71 

12. 12. 21 21 2!5 

" 6 6 II II 2D 20 2.4 2.4 25 

74 

75 ID ID 18 18 2.2. 2.2. 25 

76 ID ID 18 18 22 22 25 

77 9 9 17 17 22 22 2!5 

78 ID ID IB IB 22 22 25 

79 

8Q 14 14 18 18 22 22 25 

81 13 13 17 17 21 21 

82 ., 
84 

85 

86 II If 14 14 f7 f7 25 

87 II II 12. 12. 16 16 23 23 

88 SEE NOTE INDEX NO 11860 

89 

90 

91 

The Colullln Size 18 O.D. x Woll Th/otnua In -. 

The Frurdotlon Size 18 0.0. x Dep/11 In feet a ,__ A 
zero 0.0 • ..,.,. tlrd o ,,,,,,.,.,. fOIJlll/ot/at I• not ,,.,,...,,y. 

2!5 

NOTES 

I. Work this Standard with Standard Index Numbers 11860 and 11865. 

2. To determine column (post J size and footing requirements use the required 
Sign Identification Number and Sign Height r HJ, Designs for Heights r HJ 
lower than those listed in the Table are included in Standard Index 
Nwnber 11865. 

3. Single Column installations are not allowed for heights r HJ exceeding the 
maxi"mum hei"ght shown i"n the Table, and for sign profUes (Sign /dentlfi"cation 
Numbers J without any design tablulated. In this event, the sign( s J will hcrl/e 
to be supported by multiple columns (posts J usi"ng breakaway devi"ces. 
See Standard Index Number 11200. 

4. The Column r Post J material shall be aluminum. The size is given as outside 
di"ameterand wallthi"ckness. Columns (posts) larger than 3j" x ~"are non
fragible and shall be installed with breakaway supports and will have concrete 
footlngs and sli"p bases. 

5. The foundation size is given as outside diameter and depth. 
a J Frongi"ble Supports: The Column (Post J shall be driven into the ground to 

the depth indicated or set into preformed holes to the specified depth 
wi"th suitable backfUI tamped into compacted foyers not exceeding 6", 
or fllled with flowable fl/I or bagged concrete. The cost of the flowoble 
fi"ll or bagged concrete shall be i"ncluded i"n the 
cost of the sign." 

b J Breakaway Supports: Foundations for Breakaway Supports require concrete. 
The column support shall be set ln a concrete foundation. slzed as shown 
in the fable. The first dimension indicates the diameter and the second 
dimension the depth Into the ground. In all coses the ground Is to be 
considered as undisturbed earth, rood material, or properly compacted fill. 
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COL. SIZE 2. x j 3 x -J 6 x; 8 x;, 
°FOUNDATJOJ 0 x 4-6 0 x 4-9 0 x 4-9 0 x 6-0 2.-0 x 4-0 2.-0 x 4-0 2.-0 x 4-3 2.-0 x 5-0 2.-0 x 5-6 

s,,,, HEISHT I FT I 
ldentff/cat/on'~~~~~~~=.=~~~i"°'~~~~~~=.=~~~i"°'~~~~~~=.=~~o==j 

Number (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to 

14 14 fl fl 2.4 2.4 2.5 

2 14 14 20 20 2.5 

17 17 25 

4 77flfl2.12.12.5 

5 

6 12. 12. 2.1 2.1 2.5 

7 661414fl 17 21 21 25 

8 fl fl 2.3 2.3 2.5 

9 19 19 25 

/() 14 14 2.5 

II 12. 12. 2.1 2.1 2.5 

12 13 13 fl fl 2D 2D 25 

13 14 14 25 

14 12 12 23 23 25 

15 12 12 2" 24 25 

16 12 12 21 21 25 

17 8 8 16 16 20 2D 2.4 2.4 2.5 

18 14 14 18 18 22 22 25 

19 II fl 14 14 17 17 25 

2D 

21 7 7 fl fl 2.1 21 25 

22 JO JO IB 18 2.3 2.3 2.5 

23 II II 19 19 2.3 2.3 2.5 

24 9 9 17 17 21 21 25 

25 12. 12. 2.4 2.4 2.5 

12. 12. 2.3 2.3 2.5 

21 12122.12.12.5 

28 12. 12. 2.2. 2.2. 2.5 

29 12. 12. 2.1 2.1 2.5 

30 fl fl 2D 2D 2.4 2.4 2.5 

31 9 9 17 17 21 21 25 

32 8 8 16 16 2.0 2.0 2.4 2.4 2.5 

33 fl fl 19 19 2.3 2.3 2.5 

34 9 9 17 17 21 21 25 

35 JO JO 18 18 2.2. 22 2.5 

36 8 B 16 16 2.0 2D 2.4 2.4 2.5 

12. 12. 16 16 20 20 2.5 

38 fl fll5 1518 182.5 

flfll313flfl2.5 

40 

JO JO II II 13 13 2D 2.0 2.5 

42 /() /0 II If 18 18 25 

43 

15 15 18 IB 2.4 2.4 2.5 

14 14 2D 2.0 2.5 

46 2D 2D 25 

47 2tJ 2tJ 25 

48 19 19 2.5 

49 IB 18 2.5 

50 17 17 25 

51 17 17 25 

52 17 17 25 

COL SIZE 2. x i 3 x -J 
~OIJNDAT/OI 0 x 4-6 0 x 4-9 0 x 4-9 0 x 6-0 2.-0 x 4-0 2.-0 x 4-0 2.-0 x 4-3 2.-0 x 5-0 2.-0 x 5-6 

Sign HEISHT 'FT, 
~ntff/catlon~~~~~~~=.=~~~i"°'~~~~~~=.=~~~i"°'~~~~~~=.=~~o==j 

Number (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to (+) to 

16 16 25 

54 15 15 2.5 

55 14 14 2.5 

56 9 9 13 13 2.5 

57 13 13 24 2.4 2.5 

58 12. 12. 2.4 2.4 2.5 

59 12. 12. 2.3 2.3 2.5 

60 12. 12. 2.3 2.3 2.5 

61 B 813 132.2.2.2.2.5 

12. 12. 2.1 2.1 2.5 

12. 12. 2.1 2.1 2.5 

6 6 12 12 2D 2D 24 2" 25 

65 II fl 19 19 2" 24 25 

66 II II 19 19 23 23 25 

67 /() /() 18 18 22 22 25 

68 /() /() 18 18 22 22 25 

69 /() /() 18 18 22 22 25 

70 9 9 17 17 21 21 25 

71 

72 9 9 17 17 21 21 25 

73 8 8 16 16 20 20 2.4 2.4 2.5 

74 

75 7 7 14 1418 182.2.2.2.2.5 

76 7 7 14 1418 182.2.2.2.2.5 

77 13 13 fl fl2.12.12.5 

78 7 7 14 14 18 18 22 22 2.5 

79 

80 12. 12. 14 14 17 17 25 

81 fl fl 13 13 16 16 2.4 2.4 2.5 

82 

83 

84 

85 

86 10 10 fl fl 14 14 21 21 25 

87 fl fl 12. 12. 19 19 2.5 

88 SEE NOTE INDEX NO fl860 

89 

90 

91 

The Co/um Size 18 0.0. X WOii ThloknNB In lnahea 

The FOlltldatlon Size la 0.0. x o.pth In feet & ,_ 
A zero 0.0.- tllat o tlOllOTlfe ft/Undot/on 18 not 
neouaary. 

I. Work this Standard with Standard Index Numbers 11860 and 11865. 

2. To determine column (post J size and footing requirements use the required 
Sign Identification Number and Sign Height (HJ, Designs for Heights (HJ 
lower than those listed in the Table are included in Standard Index 
Number 11865. 

3. Single Column installations are not allowed for heights f HJ exceeding the 
maxlmum hei"ght shown in the Table, and for sign profUes (Sign ldenflflcaflon 
Numbers J without any design tabfulated. In this event, the sign( s J will have 
to be supported by multiple columns (posts J using breakaway devices. 
See Standard Index Number 11200. 

4. The Column (Post J material shall be aluminum. The size is given as outside 
dlameter and wall thi"ckness. Columns (posts J larger than 3j" x "i" are non
fragible and shall be installed with breakaway supports and will have concrete 
footings and sli"p bases. 

5. The foundation size ls given as outside diameter and depth. 
a J Frangi"b/e Supports: The Column f Post J shall be dn"ven i"nto the ground to 

the depth Indicated or set Into preformed holes to the specified depth 
with suitable backfill tamped into compacted layers not exceeding 6", 
or ff/led wfth flowable ffll or bagged concrete. The cost of the flowable 
fill or bogged concrete shall be included in the 
cast of the sign." 

bJ Breakaway Supports: Foundations for Breakaway Supports require concrete. 
The column support shall be set in a concrete foundation, slzed as shown 
in the table. The first dimension indicates the diameter and the second 
dimension the depth i"nto the ground. In all cases the ground is to be 
considered as undisturbed earth, road material, or properly compacted ffll. 
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COL.SIZE 2.xl 2.Jxl Jxj 4xf B x j 

'r:OIJNDAT/OJ 0 x 4-6 0 x 4-9 0 x 4-9 0 x 6-0 2.-0 x 4-0 2.-0 x 4-0 2.-0 x 4-3 2.-0 x 5-0 2.-0 x 6-0 

15 15 20 20 25 

2 11 11 25 

J 14 14 2.5 

4 JO JO 18 18 2.2 2.2 2.5 

5 

6 JO JO 18 18 22. 2.2 2.5 

7 12. 12. 14 14 18 18 25 

B 14 14 20 2fJ 2.5 

9 16 16 25 

/0 12. 12. 22 22 25 

If /0 /0 fl fl 21 21 2.5 

12 12. 12. 13 13 fl fl 2.4 2.4 25 

/J 12. 12. 21 21 2.5 

14 II II 19 19 2.3 2.3 2.5 

15 12. 12. 20 2fJ 2.4 2.4 2.5 

16 JO JO 18 18 2.2 22. 2.5 

11 13 13 16 16 2D 2fJ 2.5 

18 12. 12. 14 14 18 18 2.5 

19 /0 /0 II II 14 14 21 21 25 

20 

21 9 9 11 11 21 21 25 

22 B 8 15 15 19 19 

8 8 16 16 19 19 2" 24 25 

7 7 14 14 18 18 22 22 25 

25 12. 12. 20 2fJ 2.4 2.4 25 

26 II II 19 19 23 23 25 

27 /0 /0 18 18 22 22 

28 /0 /0 18 18 22 22 

29 /0 /0 11 11 21 21 25 

JO 9 9 16 16 20 20 2.4 2.4 25 

JI 7 7 14 14 11 11 22 22 25 

J2 6 6 13 13 16 16 20 20 25 

JJ 8 8 16 16 19 19 2.4 2.4 25 

J4 7 7 14 14 18 18 22 22 25 

J5 7 7 14 14 18 18 22 22 25 

J6 6 6 13 13 16 16 20 20 25 

J7 II II 13 13 16 16 2.4 2.4 2.5 

J8 fl II 12. 12. 15 15 22 22 25 

J9 /0 /0 II If 13 13 20 20 2' 

40 

41 /0 /0 II II 16 16 25 

42 /0 /0 14 14 25 

4J 

44 16 16 21 21 25 

45 11 11 25 

46 11 11 25 

47 16 16 25 

48 16 16 25 

49 15 15 

50 14 14 25 

51 14 14 25 

52 14 14 2" 24 25 

COL SIZE 2. x l Jxj Bxi 

'FOUNDAT/OJ 0 x 4-6 0 x 4-9 0 x 4-9 0 x 6-0 2.-0 x 4-0 2.-0 x 4-0 2.-0 x 4-3 2.-0 x 5-0 2.-0 x 6-0 

SIQll HEISHT CFHtJ 
1t111ntlfroat1on'F~~"'1~~~=.=~~~'F'~~"'1~~~=.=~~~'F'~~"'1~~~=.=~~o==1 

Number f+J to (+J to (+J to (+J to (+J to (+J to (+J to (+J to f+J to 

5J 13 13 25 

54 13 13 2.3 2.3 2.5 

55 12. 12. 2.2 2.2 2.5 

56 12. 12. 21 21 2.5 

51 12. 12. 2fJ 20 2.4 2.4 2.5 

58 12. 12. 2fJ 20 2.4 2.4 2.5 

59 12. 12. 2fJ 2fJ 2.4 2.4 2.5 

60 II II 19 19 2.3 2.3 2.5 

61 II II 19 19 23 23 25 

62 /0 /0 11 11 21 21 25 

6J /0 /0 11 11 21 21 25 

64 9 9 fl fl 21 21 2.5 

65 B B 16 16 2fJ 2fJ 2.4 2.4 2.5 

66 15 15 19 19 2.3 2.3 2.5 

67 B B 5 5 19 19 2.3 2.3 2.5 

68 7 7 14 14 18 18 2.2 2.2 2.5 

69 B B 14 14 18 18 22. 22. 2.5 

70 7 7 14 14 18 18 2.2 2.2 2.5 

71 

72 14 14 11 11 21 21 25 

7J 6 6 13 13 16 16 20 20 25 

74 

75 12. 12. 15 15 19 19 25 

76 12. 12. 15 15 18 18 2.5 

77 II fl 14 14 11 11 25 

78 12. 12. 15 15 19 19 2.5 

79 

BO /0 JO 12. 12. 14 14 21 21 25 

Bl 9 9 If If 13 13 20 20 25 

82 

BJ 

84 

85 

86 /0 /0 fl II 11 11 25 

87 If II 15 15 2.5 

88 SEE NOTE INDEX NO lfBfj() 

89 

90 

91 

The CO/utm Size 16 0.0. x Woll Thlr:ltnua In lnt:hu. 

The Foundation Size Is 0.0. x Depth In feet & lnt:hu. 
A zet0 0.0.,,_,. that a _,,,,, foundation Is not ,,....,,,. 

I. Work this Standard with Standard Index Numbers 11860 and 11865. 

2.. To determine column (post J size and footing requirements use the required 
Sign ldentifiootion Number and Sign Height r HJ, Designs for Heights (HJ 
lower than those listed in the Table are included in Standard Index 
Number 11865. 

3. Single Column installations are not allowed for heights (HJ exceeding the 
moxlmum height shown In the Table, and for sign profiles (Sign ldentlflcatlon 
Numbers J without any design tablulated. In this event, the sign( s J will have 
to be supported by multiple columns (posts J using breakaway devices. 
See Standard Index Number 11200. 

4. The Column (Post J material shall be aluminum. The size is glven as outside 
dlameter and wall thickness. Columns (posts J larger than 3j" x ·i/ are non
fragible and shall be installed with breakaway supports and wlll have concrete 
footings and slip bases. 

5. The foundation size is glven as outside diameter and depth. 
a J Frangible Supports: The Column (Post J shall be driven Into the ground to 

the depth lndiooted or set into preformed holes to the specified depth 
with suitable backflll tamped Into compacted layers not exceeding 6", 
or filled with flowable fl/I or bagged concrete. The cost of the flowable 
flll or bagged concrete shall be Included In the 
cost of the sign." 

b J Breakaway Supports: Foundatlons for Breakaway Supports require concrete. 
The column support shall be set ln a concrete foundation, sized as shown 
in the table. The first dimension indicates the diameter and the second 
dimension the depth into the ground. In all cases the ground is to be 
considered as undlsturbed earth, road materlal, or properly compacted fill. 
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* COL. SIZE 

~OUNDATf'l' Dx2.-0 Dx2.-D Ox2.-0 Ox2.-3 Ox2.-3 Ox2.-3 Ox2.-6 Ox2.-6 Ox2.-6 * OUNDATIO. Ox2.-0 Ox2.-0 Ox2.-0 Ox2.-3 Ox2.-3 Ox2.-3 Dx2.-6 Ox2.-6 

COL. SIZE 2..5 #/FT 2..5 #/FT 3.0 #/FT4.0 #/FT 4.0 #/FT N/A N/A N/A N/A * COL. SIZE 2..5 #/FT 2..5 #/F1 3.0 #/FT 4.0 #/FT 4.0 #/F1 N/A N/A N/A 

'FOUNDATJDI. Ox3-0 Dx3-0 Ox3-0 Ox3-0 Ox3-0 N/A N/A N/A N/A * FOUNDATIO/o. Ox3-0 Ox3-0 Ox3-0 Ox3-0 Ox3-0 N/A N/A N/A 

W·I$ W·I$ W·2 W·2f W·2f W·2f W·2J: N/A * COL. SIZE W=l-j 

'FOUNDATIOA Ox3-0 Ox3-0 Ox3-0 Ox3-0 Dx3-0 Ox3-0 Ox3-0 Ox3-0 N/A * 'f="QUNDATJDI. Dx3-0 Ox3-0 Ox3-0 Dx3-D Dx3-0 Ox3-0 Ox3-0 Dx3-0 

HEIGHT <F'TJ 

To 8 8 - fO IO - 13 13 - 14 To 6 6 - T T - 9 9 - II II - 12. 12. - 13 13 - /4 

To 6 6 - T T - 8 B - 12. 12. - 13 13 - 14 48 To T 7 - 8 8 - II II - 12. 12. - 13 13 - 14 

To 6 6 - T T - 9 9 - II II - 12. 12. - 13 To 6 6 - 7 7 - fO ID - II II - 12. 12. - 14 

4 50 

5 51 To 6 6 - 7 7 - 9 9 - II II- 12 12. - 14 

6 To 6 6 - 8 B - 9 52 To 6 6 - 9 9 - fO IO - 12 12. - 13 

7 To 6 6-8 8-IO -- I0-11 11-13 

8 To 8 8 - 9 9 - fO IO - 13 13 - 14 54 To 8 8 - 9 9 - fl fl - 12. 

9 To 7 7 - 8 B - II fl - 12. 12 - 13 13 - 14 55 To 8 B - 9 9 - fO IO - 12. 

fO To 8 8 - 9 9 - fO IO - 12 56 

ff To 6 --6-77-9 57 To 7 -- 7-9 9-IO 

12 58 To 6 6 - 7 7 - 9 9 - II ,, To 8 8 - 9 9 - fl fl - 12. 59 To 6 6 - 7 7 - 9 9 - fO 

14 To 6 6-7 -- 7 -8 8-IO I0-11 60 To6 6-7 -- 7-8 8-IO 

15 To 6 6 - 7 7 - 8 B - fO 61 To 6 6 - B 

16 To 6 6 - 7 7 - 9 62 To 6 6 - 7 7 - 8 

17 ., To 6 6 - 7 7 - 9 

18 64 

19 65 To 6 6 - 8 

2t) 66 

21 To 6 To 6 6 - 7 

68 

To 6 69 To 7 

24 70 To 6 

25 To 6 6 - 7 7 - 9 9 - II 71 
26 To 6 6 - B 8 - 9 72 

2I To 6 6 - 7 7 - 9 " To 6 

2B To 6 6 - 7 7 - 9 74 

29 To 7 7 - 8 75 

"" To 6 6 - B 76 ,, To 6 77 

" To 6 78 ,, To 6 6-7 79 

34 To 6 BO 

J5 To 7 81 

To 6 82 ,, 
Ill ,. 84 ,. 85 

40 86 

41 87 

BB SEE NOTE INDEX NO 11860 

43 89 

44 To 9 9 - fO IO - 13 13 - 14 90 

45 To 6 6 - 7 7 - 9 9 - II II - 12 12-13 13-14 91 

To 6 6 - 7 7 9 9 - II II - 12 12-13 13-14 

3xj * 
Ox2.-6 * 
N/A * 
N/A * 
N/A * 
N/A * 

To 7 

ALJJUINUM 

ROUND POST 

STEEL FLANGED 

CHANNEL POST 

STEEL SQUARE 

TUBE POST 

* Aluminum Round Post dimensions are gfVen fn Inches. The size ls shown as Ol/fsfde 
diameter times wall thickness. 

Steel Flanged Channel Post sizes ore gfVen In lb/ft. Section 
definitions and properties ore shown on Sheet 2. of 2., f See OPL for approved posts J. 

Steel Square Tube Post dimensions for HWH ore gTven In Inches. The HWH dimension 
Is defined on Seat/on F-F, f See OPL for approved posts J. 

Foundation dimensions shown are gfVen In feet & Inches. The dimension shown ls the 
mlnflrlJm embedment of the drfVen post. 

I. This Standard Index 11865 provides designs for drfVen single post sign fnstallatfons for Implementation at all locations within 
the State of Florida. The designs adhere to the followlng criteria: 

a. Mounting Height • 14' Maxirm.nn 
b. Sfgnf s J Area • 25 sq. ft. Maximum 
c. Sign( s) Width1 Single • 36N Maxirm.nn 

Dual • 48" Maxirm.nn f See Detail "A" J 
d. The contractor shall set the posts fn preformed holes to the specified depth with 

SlJ!toble baokflll tamped In compacted layers not exceeding 6N, or fllled with f/owable flll or 
bagged concrete. The cost of the f/owoble fill or bagged concrete shall be included in the cost of 
the sign. At the contractor's option, steel posts 11/df be drfVen. 

2. Designs exceeding alxJve orlterlo or requiring concrete footings are Included on Index 11861 thru 11864. 

3. Specifications for Aluminum materlals, Slgn Panel Detalls, etc. are shown on standard Index 11860. Addltlonal lnfor/TKlflon 
and detalls ore shown on Index llB61thru 11864. Therefore, work this Standard Index fl865 with Standard Indices 11860 to 11864. 

4. Slgn Brocket requirements for round olumloom post are shutvn on Index 11860 f80 mph WIND ZONEJ. ff Flanged Cha!Ulels or 
Square Tubes are u.sed, sub8t!Me two ?fu'bolts for each Bracket. See Detoll'B'and sign Attachment Detolls. 

5. All posts shall be Installed Plumb. 

6. Steel for Flanged Channel Posts shall conform with ASTM A499 Grade 60, or ASTU A516 Grade /080. 

7. steel for fabrication of square Tubes shall conform with ASTU A653 or ASTU A510. HOWEVER, STEEL FROU 
THE FABRICATED SQUARE TUBES MUST MEET A CERTIFIED MINIUUM YIELD STRENGTH OF 55 ks/. 

8. Steel Flanged Channel Posts with a 4 lb/ft are non -frangible and shall be Installed with approved breakaway 
f franglble J bases. See De toll "C". The base and the sign posts shall be same size and type and the splice shall be 5tt 
long and fastened with two bolts, 4H apart. The lxJlts shall be wrench-tightened sufficiently to clamp spllce assembly 
tlghtly foflether. &Jlts shall conform with ASTM A 354 Grade DH or SAE J995 Grade B. Washers and spacers shall conform 
with ASTM A3a1 or A.36. 

9. Steel Flanged Channel Posts with 11K1SSes of 2.5 lb/ft and 3 lb/ft, all Aluminum Round Posts and all steel Square Tubes 
Included In thfs standard are frangible and do not requfre break.away (frangible J bases. HrNlever, the contractor may mount 
frangible posts on approved breakaway bases. 

ID. Bolts, Nuts and washers not included In note 8 above, shall conform with ASTM AJ'aT. 

If. Steel Posts shall be selected from the Deportment's book of Qualified Product List ( OPL J. 

12. All steel posts, and hardware shall be galvonlzed ln aocordonce wlth ASTM A/23 or A/53, or AASHTO U/81 Grade 2.. 

13. Shop Drawings: If the contractor proposes to utlllze sign panel connections and/or break.away devices not shown In this 
standard or In the above referenced standards, the Contractor shall Sllbmlt shop drawings for approval. 

14. All dimensions are In Inches, unless otherwise noted. 

- 4 -t;1s'Bolts. Equally Spocecl 

Top of Sign & Post) 

'' -c---+--,o, 

'' '' 

---+3• 
1 

-+---+---' o' 

i
y- %;'Bolt, Typ. 

f See Sign Attachment Detal/ 
-t---t---1 1 on sheet 2. of 2 J 

' ' j '' -~--+--''o'--+---+ ---t3" 
SteelPost -

DETAIL HBa (See Note No. 4J 

- - - CHAMElS Gii !!llJllNIE JlllES 

Round Aluminum Post - NOTE: 
A + B • 48N Uax. 

COWllN SIZE , COWllN HEIGHT Ir COWllN FOOTINGS 
HEIGHT • 14' MAX. 
<ALL WIND ZONES J 
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Sign Post 

!J16• StfJ6/ Hex lock Washer 
HfKJd Bolt ffk' nominal size) 

Flat Washer Hex Nut 
t%;' romlnal size) 

_, ATTM:IEIT OETNL 

l!UWITIM 
Showing /launting Using Optional Anchor Tube 

I~ I 
I~ I 

l!UWITIM 
Showing Mauntfng Without Anchor Tube 

lDck Washer 
t;fu' nomlna/ size) 

Hex Nut 

%;'Steel Hex 
HfKJd corner Bolt 

ss:rt/Jlll-8 

STEEL sa.JARE TUBE POST DETAILS 

W+~' 

Ffaf Washer 
<1fs' romlna/ size) 

!J16'StfJ6/Hex 
HfKJd Bolt 

Flanged Channel Post 

Flat Washer 
r;fs • romlna/ size) 

_, ATTM:IEIT DETAIL 

i I 
I ~ 

Flat washer 
<%; • romlna/ slzeJ 

SS Sfap Hex Nut, Ny/an Insert (Look Nut J 
Snug Tighten Only 

Washer !jfu• steel Bolt %,'st.•,_~~ 
%;' H(J(Nlj Duty 

Washer 

""''""' Spacer Th/Gk/less Sign Past 

~ l] 
5Elm/1llE-E 

Spacer Thickness sholl be as falluwsi 

2..5 lb/ft Type ll posts shall use 1fs' spacer. 
Other f)OSfs shall uss ;a• spacer far two 7fs'J. 

l/ETNL "C" 
r Approved Frangible Installation J 

1c~ 

x-ff]_ 
1---.---1 

TYPE F 

TYPE M 

ss:mtD-0 

EJBIATIM 

STEEL FLANGED CHANNEL POST DETAILS 

@ -
-

Frrmolble sign post 

NWO/EIJ S1mFIAMED - l'OS1S 
lb/ft* Typ• 

2..50 F 

2..50 • 
J.00 F 

J.00 • 
4.00 F 

4.00 • 

A flnJ B flnJ C flnJ Sx ( ln 3J 

1.562 :J.125 1.250 

1.500 3.063 l.2BI 

1.750 J.500 1.625 

l.f!lS J.500 l.:Jl:J 

1.750 J.500 1.611 

l.9J8 J.500 l.:Jl:J 

• '±4 x 

.JKJ 

.:Jl:J 

.430 

.#l 

.560 

.625 

4~ ·c-i·· IC-: --"'7~"' 
/ 5' I 

- I 

I 
PVC Sch. 40 Sleeve W/W lnhlbftor, 
PVC sleeve shall be i" larger than the 
frrmolble sign post. 

SIGN POST IN CONCRETE 
fCROSSrNERS, MEDIANS, & SIDEWALKS) 

oar::t::AvE 
C:J x 4.1 

-:rm r -_ -_...-_!-_ 
-m•l ie- - - -
'ttl-tt 
11'11 
11+11 
11111 
II II 
11'11 

Sfap Sign 

Street Signs "":----I 

stop Sign 

SS Sfap Hex Nut, Nylong Insert 
(Look Nut J Snug Tlgfrtsn Only 

r Typlcal J 

C:J x 4.1 

Flat Washer r i" nominal sfze J 

.;H steel Hex Head Bolt ( Typfcal J 

JIPlllEll' 

Flanged Channel Post 

EJBIATIM 

PERPENDICULAR SIGN ATTACHMENT DETAIL 

NOTE• All dimensions ors In Inches, unl88S othflrwlse noted. 

COWllN SIZE , COWllN HEIGHT & COWllN FOOTINGS 
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SINGLE COLUMN GROUND SIGNS 

HEIGHT • 14' I/AX. 
(ALL WIND ZONES J 

Last 
Revision 

04 

Sheet No. 

2 of2 
Index No. 

11865 



58 % 11L11 
I 

A--h Sign (ju Thick Min. J 
6" 

·-'":.[ ___,·~: ~" ====ilF== I= ------_ ::!L]-1'-6" 

'7-------ilf---1~ - - - \-:-i:__ 
(= ---- -----=1 6" 1c ---- -----

1 I 

I c::= +== == =+===========:JI 
I A-1 I 

l===========il 
I I 

l= .~ 
NOTE: Exlt numberlng panel shall be located ta the right 

side for right exft and to the left far left exlt. 

Mounting af Exit Numbering Panels To Higtrway Signs 

ELEVATION 

Bolt Sign to ree Using ~11 
0 , \ ~ 

Alumlnum Flat Head Bolts, Nuts 
and Lock Washers ( Typ. J 
12u Max Spacing _.JfiiW 

I 

r 1.75 x I .75 x I.OB 

r 3 x 2.69 x 2.33 --~----

-

SECTION AA 

GENERAL NOTES 

DESIGN SPECIFICATION: Standard Spec1"fications for Structural Supports for Hlghway Signs, Lumlnaires and 
Traffic Signals, AASHTO 1994. 

SHEETS AND PLATES: Material used shall meet the requirements of Aluminum Association Alloy 606!-T6 and ASTM 82.09. 
Sheets are to be degreased, etched, neutralized and treated with Alodine 12.00, lridite 14-2 8onderite 721, or equal. 
No stenciling permltted 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 B221 and 
standard structural shapes 8308. 

AWMINUM BOLTS, NUTS & LOCK WASHERS: Aluminum bolts shall meet the requi"rements of the Alumt"num Association Alloy 
2.024-T4 < ASTM F468 J. The bolts shall have an anodic coating of at least .0002" thick and be chromate sealed. 
Lockwashers shall meet the requirement of Aluminum Association Alloy 7015-T6 < ASTM B221 J. Nuts shall meet the 
requlrement of Aluminum Assoclotion Alloy 6262.- T9 ( ASTM F451 J or 6061-T6. 

SIGN FACE: All sign face corners shall be rounded. See sign layout sheet for dimenst"on 11L11 and si"gn 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 moin/J"ne. 

Mainline 
Drivi

1

ng Lane\ 

' 

I 

For Median Installation: 

40' Std. 

-

If Median Wldth Does Not Allow Std. Offset 
From Both Roadways, Center Sign In Median. 

CASE 1!Z ( Merre Sign ) 
For Use On All Rural, Freeway And Expressway Systems. 

Mainline 
Dn"ving 

Lo~e -\ 

' 

14'Uin. 
I 

-

t 14'Min. 

' -

I 

{Ra~ 

' 

CASE Jl1I <REST AREA Ir EXIT GORE Sl6NS) 
For Use On Alf Freeway And Expressway Systems 

14'Min. 

' 
' 

\Mainline Driving LDne 

' 

CASE II 

For Use In All Rural Roads And 
On Freeway And Expressway Ramps. 

12'Min. 

6'Mln. 

F -

Drlvl~ Lane \ 

' '--PavedS~ 
- ~ 

14' Horizontal Clearance Standard On All Freeway And 
Expressway Ramps 
For Secti"ons Without Paved Shoulder The 6' Min Does Not Apply. 

CASE JC 
Far Use In Business Or Resident/al Areas Only. 

Dn"vin~ Lane\ i 
I 

CASE 'J/1II 
Sign On Island 

(Island 

-

Center Sign Column On Island 

CASE III 

For Use On All Roods With 
Signs Uounted Behind Sldewolk. 

~ 
--

Curb & Gutter Sidewol~I~ 

Driving Lane~· ·~--~==::::i==~Cl"""l __ L: ~~==:::r-_J_lf.1_ 
' 

CASE JlI 
For Use On All Roadways 

With Signs Behind GuordroU. 

2'Min. 

' 

R/W~ 

Drlving La~e "\. 

rib --
I 

Guardra;; _) ~ 

CASE Ir <MILE POST MARKER) 
Far Mare lnformatlon 
Refer To Part 20-46 
Of The Manual On 
Uniform Truffle 

Control Devices 

16' ___ v' Marker 

• 

GENERAL NOTES: 

I. The typical sections shown hereon serve as a guide for 
laoat!ng the trofffc signs requlred under various roods/de 
conditions. For size and details of sign construction and 
footing, refer to the appropriate standard index drawing 
for roodslde sign. 

2. It shall be the CONTRACTORS respanslbl/lty to verify the 
length of sign supports in the field prior to fabrication. 

3. Roadslde signs shall be lnstolled at an angle of I to 4 
degrees owoy from the traffic flow (see lllustrotlon J. 
Shoulder mounted signs shall be rotated counterclockwise 
and median mounted slgns rotated clockwise. 
Signs on curves shall be mounted as noted above from 
the perpendicular to the motorist line of sight. 

I 

Sign Face 

~ 
1. Angle From Center 

~-----Of Roadway 

4. The setback for stop and yield signs may be reduced to 
3' minimum from the driving lane if required for 
vlsibility in buslness or residential sections with no CtJrb 
and speeds of 30 MPH or less. 

5. The mounting heights ore measured from the bottom of the 
sign pone/ to o horizontal line extended from the edge of 
the driving lane. If the standard heights cannot be met, the 
minimum heights are as follows: 

Expressway & Freeway Systems 
Other Roadway Systems 
Rural 
Urban ( lncludlng residential with 
parking and /or pedestrian activity J 

7' 

5' 

7' 

If o secondary sign ls mounted below the major sign, the 
major sign shall be ot least B' and the secondary sign 
of least 5' for expressway & freeway systems and for 
other systems the helght to the secondary sign shall be of 
least 5' for rural and 7' for urban sectlons. 

6. Slgn supports should never be placed In the bottom of ditches 
where erosion might affect the proper operation of the 
breakaway feature. 

7. Slgn supports shall not reduce the occesslble route /contlnuaus 
passage to less than 4' min. clear width os required by the 
Americans with Disabilities Act (ADA) Accessibility Guidelines. 
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WEIGH TRUCKS- TRAILERS 
STATION PICKUPS -VANS 

'1f ' DB-3 FTP-98-04 

I • I 

1890' i IB90' i----~·-+~-·~c-~'=500~· ="'="·-~--'c~· I 
4 LANE DNIDED INSTALLATION 

WEIGH WEIGH STATION ALL TRUCKS "' WEIGH WEJGH STATION TRUCKS- TRAILERS 
AGRICULTURAL ENTER TRUCKS - TRAILERS STATION 

AGRICULTURAL PICKUPS -VANS 
INSPECTION PICKUPS -VANS INSPECTION 

' I MILE , 
··~ 

WEIGH STATION NEXT RIGHT NEXT RIGHT NEXT RIGHT 

DB-/ FTP-5-04 FTP-1-04 FTP-6A-04 DB-2 FTP-7A-04 FTP-98-04 DB-3 TRUCKS -TRAILERS WEIGH 
PICKUPS -VANS STATION 

' '1f 
FTP-98-04 DB-3 

1000' 

AU. ALL TRUCKS WEIGH STATION WEIGH 
TRUCKS -TRAILERS ENTER AGRICULTURAL 

STATION PICKUPS - VANS INSPECTION 
NEXT RIGlfT WEIGH STATION , .. ~ I MILE 

WEJGH STATION WEIGH 
AGRICULTURAL 

STATION INSPECTION 
NEXT RIGHT NEXT RIGHT 

FTP-7A-04 DB-2. FTP-6A-04 FTP-1-04 FTP-5-04 DB-/ 

t: 1500'Uln. 

·v 
1890' /89J' 

-------cir-----~·~-<::'----~~ 

WEIGH STATION WEIGH 
AGRICULTURAL 

STATION 
INSPECTION 

NEXT RIGHT 1000 FT 

FTP-3-04 

• I • 
1640' i 

~ 

1:---~-=-.5 B ~ 
Note: 

Slgns FTP-98-04 or 08-3 to be placed at or near 
the theoreflcal gore. 

ALI. ALL TRUCKS 
Wl!:IGH STATION 

ENTER 
AGRICULTURAL 

PICKUPS - VANS INSPECTION 
NEXT RIGlfT , MILE 

FTP-6A-04 FTP-2.-04 FTP-5-04 

~· 
2S4D' i 

WEIGH 

STATION 

1 MILi!: 

DB-I 

~ 
-~~~{~~~~~?,__ _____ ~~---------------------------~-----------,__------------------------~ ~ (c=_ 

~ 
WEIGH WEIGH STATION "' STATION 

AGRICULTURAL T1'1UCKS -TRAILl!:RS 
INSPECTION PICKUPS - VANS 

I MILE 

' "~ 
Nl!:XT Ll!:n 

DB-I FTP-5-04 FTP-2-04 FTP-68-04 

--

WEIGH Wl!:IGH STATION ALL TRUCKS A« 
AGRICULTURAL 

ENTER 
TRUCKS - n:tAIL!RS 

INSPECTION PICKUPS - VANS , 
··~ 

WEIGH STATION Nl!:XT LI!:" 

DB-/ FTP-5-04 FTP-1-04 FTP-68-04 

WEIGH 

STATION 

1000 FT 

FTP-3-04 

WEIGH 

STATION 

NEXT LEF'T 

DB-2 

WEIGH STATION TRUCKS - TRAILERS 
AGRICULTURAL PICKUPS - VANS 

INSPECTION 
~ I\ NEXT LEn 

FTP-78-04 DB-3 FTP-98-04 

--

WEIGH 
STATION 

TRUCKS - TRAILERS 
PICKUPS - VANS 

~ I\ 
DB-3 FTP-98-04 

Wl!JGH STATION 
AGRICULTURAL 

INSPl!:CTION 
NEXT LEFT 

FTP-78-04 

2. LANE INSTALLATION 

-

TRUCKS-TRAILERS 
PICKUPS - VANS 

I\ 
FTP-98-04 

MEDIAN INSTALLATION 

@ -
-

~ 

WEIGH 
STATION 

~ 
DB-3 

en ..... 
0 ..,, 

FTP-78-04 

--

W£'1GH 
STATION 

N£'XT L.£'FT 

DB-2 

--

FTP-68-04 

150o' Mtn. 

2006 FOOT Design Standards 

ALL. TRUCKS 

E'NTE::R 
WEIGH STATION 

FTP-t-04 

WEIGH STATION 
AGRICULTURAL 

INSPEcnoN 

I""' 
FTP-5-04 

W£'1GH 

STATION 
1 MILi!: 

DB-1 

~r---1;~'890!1()'.'~~ 

- R~ 
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W/6-9P OV3HV 

Sf-/ 

W/6-7 

Sf-/ 

~ 
"No Right Tum On Red" Signs may be 
erected as deemed necessary by the 
local traffic engineers. 

Approach 
Speed! MPH J 

25 or Less 

26 To 35 

36 To 45 

46 To 55 

A 

A 

Distance 
A !FT! 

200 

250 

JOO 

325 

W/6-9P I OV3HV I 
SI-/ 

A 

Rf-/ 

SI-/ 

W/6-7 

I 

Sf-/ 

I AHEAD I W/6-9P 

A 

Single -Lane 
Approach 

Edge 
Line 

1--C 
' 

~t111:r 
I 9'-8" I ";:r Mufti-Lane 

Approch 
~ ! Three or More 

Two-Lane 
Approach 

Single-Lane Pavement Marking 
JJ s.f. 

Pavement Marking 
Should Not Extend 
Into Opposing Lane. 

I I 1 
"' 

RI-I 

Sf-/ 

I AHEAD I W/6-9P 

~tll ~tll ~tlll 
-~ 

"' -~ 
~ k:d ~ "' 

q-
I 

r' 
PAVEi/ENT MARKINGS 

Signs shall be erected in accordance with index No. f1302. 

When computing pavement messages quantities do not include transverse lines. 

Schoof crosswalk widths at intersections shall be 6' minimum 10' standard without 
public side walk curb ramps 101 minimum with public side walk curb ramps. 

I. TRAFFIC CONTROL DEVICES FOR A SCHOOL CROSSWALK 
AT A SIGNAUZED INTERSECTION 

2. TRAFFIC CONTROL DEVICES FOR A SCHOOL CROSSWALK AT A STOP 

CONTROLLED INTERSECTION 

Note' 
Special speed restrictions are not normally applicable to these two cases. @

l-~~~~~~~~~~--=2~0=06::...:...F=D~O~T~D=e=s~ig~n~S=ta=n~d=a~rd=s=--~~~~~~~~~~--I ~~. 

-=- SCHOOL SIGNS & MARKINGS l-O?_I0_1 ,..;;.;~~;.i...x_N1.;....;00"""f5"---' 
17344 
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~. TRAFFIC CONTROL DEVICES FOR REDUCED SPEED 
ZONE AT A SCHOOL CROSSWALK 2 LANES-2 WAY 
TRAFFIC < 35 MPH OR LESS J < MIDBLDCK OR ON THRIJ 
STREET AT AN INTERSECTION J 

S5-/ OR * 8 
E>NIHSVl.:I 

N3HM -------_ 

00 
.1111'111 

G33dS 

FTP-34-04 

END 
SCHOOL 
ZONE 

F 

4. TRAFFIC CONTROL DEVICES FOR REDUCED SPEED ZONE 
AT A SCHOOL CROSSWALK 2 LANES-2 WAY TRAFFIC 
< 45 MPH OR GREATER J ( MIDBLDCK OR ON THRIJ STREET 
AT AN INTERSECTION J 

W/6-9P 

I CV3HV I 

"' ~······~ 

s4-5 IOO' ,-f .. 
8 

TP-30-04 FTP-35-04 

ii 
I 

I 

I 

END 
SCHOOL 
ZONE 

FTP-34-04 

iaaHOS A i..---,-- 6 11 Yellow Skip (Or 6 11 Dbl. Yellow 
If No Passing Zone J oo:o - oo:o 00 t~ ~( ~ 2.00' 

I[ 1 ii 
W/6-7 I/' 1-~ <. ~,-•"•'-1"?~12" White 

SI-/ ~ ~~. \ •. ~ 

FTP-34-04 

3NOZ 
lOOHOS 

ON3 

APPROACH 
SPEED MPH 

2.00' 

8 

L 
DISTANCE 

I ~I 

SCHOOL 

SPEED 
LIMIT 

00 
WHEN 

FLASHING 

S5-I 

OR 

"- Q 

~ I~ 
.... 'E .... 

I 
!-to' 

oo:o - oo:o 
.LIWl1 

SAVO 033dS 
lOOHOS lOOHOS 

2.00' 

W/6-7 1 
[Z]/~ 

SI-/ I I/ 
12" White 

W/6-7 ~ I 
SI-/ 

* SCHOOL SCHOOL 
SPEED DAYS - LIMIT 

0:00 - 0:00 

00 0:00 - 0:00 3NOZ 
lOOHOS 

FTP-35-04 FTP-30-04 ON3 

SCHOOL CROSSWALJ<. 
101 standard without public sidewalk curb ramps. 
JO' minimum with public sidewalk curb ramps. 
Midblock crosswalks shall be a minimum of 10'. 
See Index No. 17346 sheet 2 ond 7. 

I 

I 

I 

I 

~~~~l 
I 

SI-/ 

~ 
/[Z] T W/6-7 

2.00' 

,f _ , 
SCHOOL SCHOOL 
SPEED DAYS 
LIMIT 

0:00 - 0:00 

00 0:00 - 0:00 

TP-35-04 FTP-30-

8 

'I._,~., 
IOO' 
~ S4-5 

~~SI-/ 
I AHEAD I 

W/6-9P 

@ -
-

04 

5. TRAFFIC CONTROL DEVICES FOR A REDUCED SPEED 
ZONE AT A SCHOOL CROSSWALK WITH <NERHEAD 
FLASHING BEACON SPEED UMIT SIGNS ( 4 LANES 
UNDIVIOED-2 WAY TRAFFIC J ( MIOBLDCJ( OR ON THRIJ 
STREET AT AN INTERSECTION J 

W/6-9P 

SI-/ 

FTP-31-04 

~NIHSVl~ N3HM 8 
Hdll'I 00 ---. "' 
3NOZ lOOHOS 

.!1- I ' "" I i)i !'! i)i 

~ 
• 

~ 2.00' >-

"' 
:;5 "' 

I/' I " 
W/6-7 

t, t, t, 

SI-/ ~--=7 
FTP-32-04 

3NOZ 100HOS 1--~ 

ON3 

2006 FOOT Design Standards 

SCHOOL SIGNS & MARKINGS 

FTP-32-04 

END 
SCHOOL ZONE 

SI-/ 

W/6-7 

SCHOOL ZONE 
_____ 00 MPH 

A 

8 

WHEN FLASHING 

FTP-3/-04 

SI-/ 

I AHEAD I W/6-9P 
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6. TRAFFIC CONTROL DEVICES FOR A SCHOOL CROSSWALK 
WITHOUT A SPEED REDUCTION 12 LANE-2 WAY TRAFFIC) 

W/6-9P I OV3HV I ~·--

SH~ "ll~ 

A 

3' 
~ 
"-

I _ __---r-- 6" Yellow Skip 
(Or 6 11 Dbl Yellow 
If No Passing Zone J 

W/6-7 I /' I ~ I 
s1-1~~~ I 

I/ 
12" White A/:p.-,..1~ """i\ ~ " ' 

1s 7{1{ 

~ ~ I "" I W/6-7 

A 

I 

I ~S/-/ 
~OO~l I AHEAD I W/6-9P 

+--!"'"":~ 

APPROACH 
SPEED MPH 

25 or Less 
2S To 35 
36 To 45 
46 To 55 

7. TRAFFIC CONTROL DEVICES FDR A REDUCED SPEED ZONE 
AT A SCHOOL CROSSWALK WITH INERHEAD FLASHING 
BEACON SPEED UMIT SIGNS ( 4 LANES DNIOED-2 WAY TRAFFIC) 

·:~ {if 1'l'--1e-1e-
B I 

---=Ill=--~ / -1~" 
E>NIHSVl:I N3HM - -
Hdll\I 00 

END 

.- SCHOOL 

~ZONE 

3NOZ lOOHOS 

FTP-3/-04 A 
FTP-34-04 

200' 

W/6-7 ~~~ I I ~ 12 11 White 

"' ~ ~'.-ii-------~ 4 
/ '>: ~ "------ LMJ SH 

----- I ~ I I "" I W/6-7 

-----
'\ 

3NOZ 

lOOHOS ~ 
ON3 ._ 

FTP-34-04 

~ 
12 .... 200' 

A 
SCHOOL ZONE 

I 00 MPH 
WHEN FLASHING 

~+e-,__ • 

'"--- _ / FTP-31-04 

B 

~DI ~II ~~ ~ S/-1 

I AHEAD I W/6-9P 

W/6-9P 

8. TRAFFIC CONTROL DEVICES FDR S/GNAUZED MIOBLDCK 
SCHOOL CROSSWALK 

I OV3HV I_/~ l~~~J~ l~~~J~ 
SI-I ~ I 

I 
A 

W/6-7 I/' I 
SI-/ ~ ~ .. _ + I ~ I / 12" White 

~I ~:a;:!I +1; ~ s
1
-
1 

I "" I W/6-7 

A 

I 

~S/-1 
I AHEAD I W/6-9P 

SCHOOL CROSSWALJ<. 

DISTANCE 

A 
2110' 
250' 

IN FEET 

B 
IOO' Min. 
IOO' Min. 

101 standard without public sidewalk curb ramps. 
101 minimum with public sidewalk curb ramps. 
M1'dbfock crosswalk shall be a m1'nimum of 10'. 

Sheet No. 

@
l-~~~~~~~~~-2=0~06:::..:..F=D=O~T=D=es=ig~n~S~m=n~d=arn:.::::.s~~~~~~~~~----1 ~~. 
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24 11X24 11 

W/3-1 

30 11X30 11 

FTP-33-04 

e 
<!' 
~ A .:: 
b 
~ 

SI-I 

~~ 

55-1 

DNIHSVl.:I __/~ 
N3HM 

00 
lllflll 

033dS 

lOOH:JS 

3NOZ 
lOOH~S 

ON3 

FTP-34-04i 

FTP-33-04 

30 11X30 11 

W/3-1 

24"X24 11 

9. TRAFFIC CONTROL DEVICES AT SCHOOL ENTRANCES WITH 
lJJW VOLJ/llES OF WALXING STUDENTS 

These signs ore intended for use only of those few locations 
where the school entrance is not evident to the motorist, and 
must be approved in advance by the responsible traffic 
engineering authority. 

END 
SCHOOL 

ZONE 

(FTP-34-04 

SI-I 

School zone limits 
or unprotected activity 
as defined by local 
school board through 
the local traffic 
engineers. 

I 

-· Roll out school signs 
shall not be utilized 
to control traffic 
through on established 
school zone. 

SCHOOL 

SPEED 
LIMIT 

00 
WHEN 

FLASHING 

S5-I 

I 
I 

I 
I 
I 

I 
I 

Location of School Speed 

I 
I 

I 

\ 

\ 
\ 

Limit Sign when o reduced 
speed limit has been approved. 

\ 

I 

' 

/I 

~ I § 
~~ 
~~ 
10 c, I 
~ 

VERTICAL CU/NE 

SCHOOL BUS STOP 

\ 

\ 

I 

\ 
\ 

I 

\ -· The school bus stop ahead sign is to be used in advance of locations 
where o school bus, when stopped to pick up or discharge passengers, 
ls not vlslble for o dlstonce of 500' In advance. It shall have o mln. 
size of 3011x 30 11

• It is not intended that these signs be used 
whenever o school bus stops to pick up or discharge passengers. These 
slgns ore Intended for use only where terrain and roadway features 
limit the approach sight distance and where there is no opportunity 
to relocate the stop to another location with odeguote visibility. 

I 

I 

I 

S3-/ 

HORIZONTAL CU/NE 

-
SCHOOL 

II. SCHOOL BUS STOP 

- - -

BUS STOP 

IO. TRAFFIC CONTROL DEVICES FOR A TYPICAL SCHOOL ZONE FRONTING 
THE SCHOOL PROPERTY 

@ -
-
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2" 

6" 
H 

6" 
H 

I I I I 

311 
B IJ -BOLT 

D I" 
4 e Bolts For Mounting 

Sign 
Wire Rope Clomp 

Signal Cable & Clamps 

See Coble 

Entry Detail " >< 

4'-3 11 

1211 Signal Head .-----_, 
r Yellow Lens J 

~~ 
1:: ~ 

REAR VIEW 

Bulb Replacement Sholl 
Be From The Front. 

Cotenary Wire 

Alum . .Z-3" X 2.33 11 

Messenger Wire 

12 11 Signal Head 
(Yellow Lens J 

~ /k_ Note 
~~~ Flashing beacon may be placed within or below panel 

~ Optional Location Of Flashing Beacon 

~~ 
~~ 

FRONT VIEW 

Signal Head 
Lock Nut 

7" Drill 8 (!) Hole ,,, 
2 Flexible Conduit Or 
90° Angle Connector 

CABLE ENTRY DETAIL 

-1f..- 0.125" 

See Mounting Detail I" 

Alum. r-3 11 X 2.3311 

Slgn Panel 

,,, 
4 0 -U Bolt 

Pipe Cap 

Catenory Wire 

3" 
8 Wlre Rope Clomp 

3" lJ IJ-U BOLT 

llaJNTING DETAIL 

4 H Aluminum Round 
Head Bolts with Nuts and 
Lock.washers, bolts shall 
be spaced (j 12 11 centers 
max. 

Alum. i!-3 X 2.33 

" \ 
~ I I 
Ill I I See Cable 

[ JJ._J Entry Detail 

SIDE VIEW 

@ -
-

Sign Panel 

I " 
4 

3" 

z SECTION DETAIL 

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 sldwalk. 
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Notes' 

SCHOOL ZONE 

OOllMPH 
WHEN FLASHING 

~~ l;,-1 II 11 • * 12 11 Signal Head 
I\ ~I (Yellow Lens! 
L~~-J 

FTP-31-04 

<NERHEAD STANDARD 
* Flashing Beacon May Be Placed Within Or Below Panel 

END 
SCHOOL ZONE 

FTP-32-04 

I. Standard size signs should be used whenever possible. Minimum sizes may be used only on low 
volume, low speed (less than 35 m.p.h. J 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 focal school superintendents. In no case shall if be 
less than the 15 m.p.h. min. as set by law. 

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 
f/uorescnet yellow green background within a zone or area should be avoided. 

= 
~ 

FTP-33-04 

00 
M.P.H. 

I· 24 11 

· I 
Wl3-I 

SPEED LJMIT ASSEMBLY 

SCHOOL 

SPEED 
LIMIT 

00 

54-5 

@ -
-

SCHOOL 
SCHOOL 

END 
SCHOOL 
ZONE 

FTP-34-04 

Nofe, 

SPEED DAYS LIMIT 

00 
0100-0100 

0100-0100 

FTP-35-04 FTP-30-04 

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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6 11 Yellow 

White-Red reflective Pavement Markers 
Sholl Begin at the Transition. 

DETAIL A 

For RPM Location Refer To Index f1352. 

B" 

6 11 Yellow Line Along Left 
Edge of Travelwoy 

_I 30 ~ 

Maintain Full Romp Width 
I 15' Typical! 

Direction b 
Of Travel 

6 11 White Edge Line 
( 151 Typical) 

• 
8 11 White 

6 11 White Edge Line 
Refer To Detail A 

NOT£, 
Reflective pavement markers 
ore Installed adjacent to the 
edge line. 

Refer To Detail B 

Shoulder Line 

Refer To Detail A 

• 

Shoulder Line 
Shoulder Pavement 

Shoulder Pavement 

Yellow-Red Reflective Markers Every 40'. 

• 

White-Red Reflecti"ve Markers Every 40'. Shoulder lil}e 

NORMAL TAPERED EXIT 
I TWO THRU LANES J 

Shoulder Pavement 

Edge Line 

f • Shoulder Pavt. 

White-Red Reflect1"ve Pavement Markers Every 40 1
• • 

NOTE, 
In advance of lone drops at exit romps a special marking pattern may be used to 
distinguish the lone drop situation from a normal exiting romp or auxiliary lane. 
A typical special marking for lane drops consist of 8 11 wide by 3' long 
whlte stripes separated by 9' gaps. If used, this spec/al marking should 
begin J mile in advance of the theoretical gore point. Where lane 
changes moy cause conflicts, an 8" wide solid white channelizing line moy be 
extended 3001 upstream from the theoretical gore. ( M.U. T.C.D. Section 38.05 J. 

DETAIL 8 

"S" MPH 30 35 40 45 50 55 
11x 11 Ft. 20 20 40 40 60 60 

Passenger Car, Daytime, Posted Speeds 
Or 85th Percentile (Use Higher Value J 

8 11 White 

Yellow-Red Reflect1"ve Markers Every 40'. 

NORMAL TAPERED EXIT ONLY 
I TWO THRU LANES - THREE APPROACH LANES J 

INTERCHANGE MARKINGS 
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6 11 White 
6 11 Yellow 

6" Yellow Edge Line 

Yellow-Red Reflective Markers 
I Every 40' J St<!// End At 
The Termination Of The Yellow 
Edge Line 

6 11 Sf(}p Line Ends At Point Where Lone Width 
and Ramp Width are equal ( 12' J 

For Striping See Detall "A 11 (Sheet I of 4 J 

-II• ite-

18" White 

au er avemen 

61' Yellow Edge Line 

Yellow-Red Reflectlve Markers 
(Every 401 J Shall End At The 
Termination Of The Yellow Edge 
Line 

Shoulder Llne 
Shoulder Pavement 

6 11 Whit;Skip Line ~ • - • 

Maintain Full Ramp Width 
I 15' TYPICAL J 6" White Edge Line 

NORMAL TAPERED ENTRANCE 

For Strlping See Detall 1'A 11 (Sheet I Of 4 J 

6 11 Yellow 

. -an White 

18 White 

Shoulder Llne 

Shoulder Line 

Shoulder Gutter 

White-Red Reflective Markers 
(Every 40' J Shall Stop At End 
Of Tronsltlon 

Maintain Full 
Ramp Width 

6" White Edge Line 

White-Red Reflectlve Pavement 
Markers (Every 40' J Shall End At 
The Theoretical Gore. 

( 151 Typical J 

NORMAL TAPERED ENTRANCE 
WITH ADDED LANE 

@ -
-
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White-Red Reflecflve Markers f Every 401
) Shall End 

At The Termlnatlon Of The Acceleration Lane. 

8 11 Solid White Line Shall Extend 
One Fourth The Length Of Acceleration 
Lane From Gore Markings. 

61
' White Edge Line 

6 11 Yellow Edge Line 6 11 White Skip Line 

End 6 11 Yellow Edge Line 

See DetaU A 
Sheet I of 4 

White-Red Reflective Markers f Every 401
) 

Shall Begin At The Transition. 
Skip Line For One-Half Length 
Of Full Width Deceleration And 
Acceleration Lane 

6 11 White Edge Line 

PARALLEL ACCELERATION AND DECEL£RAT/ON LANE 

8" WHITE SKIP ( 3' By 9' I 8 11 SOLID WHITE STRIPE 
WH!TE -RED REFLECTIVE WHITE -RED REFLECTIVE 
PAVEMENT MARKERS ( 24' CENTERS I t= Shoulder Pavement __ L PAVEMENT MARKERS ( 20' CENTERS) 

-"'- " - -" -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

-- -- --

" \ I 
\ 
\ 

I 

i !file 
v 

" ~ -- -- -- -- --

I 

.J Mlle 
0 

I/ 

LANE DROP MARKINGS 8 11 WHITE SKIP 
( 3' By 9' I WHITE -RED REFLECTIVE 
PAVEMENT MARKERS ( 24' CENTERS I 

/ ' / \ 
/ ' / ~ -

Shoulder Line~ 

300 Feet Varies 

TYPICAL MARKINGS AT DUAL LANE EXITS 

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

~ 

, I< !-" 

Exlt Romp '---.-/ 

Shoulder Line~ -
Length Varies 

8'1 SOUD WHITE STRIPE 
WHITE -RED REFLECTNE 
PAVEMENT MARKERS ( 2D' CENTERS I 

-- --

See Detail A 
Sheet I of 4 

Shoulder Line ~ 
-- -- -- --

c < 

300 Feet 

See DetaU A 
Sheet /of 4 

Yellow-Red Reflective Markers 
(Every 401 J Shall End At The 
Termination Of The Yellow Edge Line 

Begin 6" White Edge Line 

Begin 6 11 Yellow Edge Line 

Yellow-Red Reflective Markers 
f Every 401

) Shall Begin At 
The Yellow Edge Line 

-- -

-
< I< 
~ 

See 
She 

I 

Detail A 
etlof4 

Note: Arrows Indicate direction 
of travel and are not shown 
for pavement marking. 

TYPICAL LANE DROP MARKINGS AT EXIT RAlli.,_'PS....__....,...--------------------......-....... -.---
@ INT;;;~;;:·:;;,NGS ~;~;:· 



I I 

I I 

I I 

I I 

• 

6" / 
Yellow 

• 

Notes: 

I. Post delineofors spaced of 40' on curves of the entrance and exit of romps. 
The spacing on the tangent portion of the romp section shall be 300'. All delineators are to be 
setback 4' from shoulder break. Post delineotors should not be discontinued in sections with guardrail. 

2. 11For signalized interchanges, the wrong-way pavement arrows shall be deleted which would be located in on 
area from the stop line to 30' before the lone-use arrow. Wrong way arrows located outside this area shall 
be installed." 

JO' 30' 

611 White Skip Line 

• • • • • 
• 

6 11 Whlte 

Begin White-Red Reflective Markers at Transition. 
( 40' Spacing J 

Terminate Whlte-Red Markers 
At The P. T. 

6 11 White 

6 11 Yellow Maln Line 

Begin Ye/law-Red Markers 
At Beglnning Of Yellow Li"ne. 

• 

Yellow-Red Reflective Markers (Every 40' J 
Along The Left Edge Line Of The Ramps 

Wrong Woy Arrow To Be Placed At The 

Physical Gore Or 100' ± From Theoretical Gore. 

,~~-e- End Yellow-Red Reflective Markers 
'-- At End Of Yellow Edge Line 

~+ 

White-Red Reflective Markers 
(Every 40' J 

• 

Single Yellow Post Mounted 
Delineator ( 40' Spacing J--+r 

• 

. .. 

6 11 White ~ • • 
~ .. 

• • • 

611 White 

6" White Sklp Line 

@ -
-

6" White 

White Arrow With 
White-Red Reflective Markers 

24' 

Direction Of Travel 
3' 9' 

6" 

" 

WRONG WAY ARROW 

8 11 White 

Slngle Whi"te Post Mounted 
De/ineator ( 40' Spacing J 

Physical Gore Or 100' '!: 
/~-- From End Of Theoretical 

Gore • 

Single White Post Mounted 
Del/neotor ( 40' Spacing J 
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fllfllf 
-JI- 4" ~k--4" ~k--4• 

19 s.f. l!l a.f. 22 s.f. 

r 
8' 

l 
r 
8' 

l 
~k--4"22 f. • •• --11---- 4" 23 s.f. 

-I k---4" 
"6 s.f. 

30" 

12 a.f. 
16 ··'· Right Turn Arrow To Be Reversed 23 ··'· 

Us.f. 
l!l &f. 

TraffTc Flow 

+-

Use Yellow Dellneators On Sides 
Facing Cross-Over 

Use Green Delineators On Sides 
Fooing Away From Cross-over 

Traffic Flow 

-+ 

6" White Edge Line 

6'-IO' 
Extension 
~ 

~ 
Point 

Begin Extension At Radius Point 

6" White Edge Line 

6' 

ID' 30' 

6" Yellow Edge Line 

Generally Top Of Post Should Be 4' 
Above The Edge Of Pavement Grade 

6" Yellow Edge Line 

6" White Skip 

NOTE: When arrow and pavement message are used together, the arrow shall be located down stream of the pavement 
message and shall be separated from the pavement message by a distance of 25' (Base of the arrow to the 
base of the message J. Stop message shall be placed 25' from back of stop line. 

PAVEMENT llARJ(}llGS AND DEUNEATORS FOR MEDIAN CROSS-<NER 

DIMENSIONS ARE WITHIN IN ± 

PAVEMENT ARROW AND llESSABE DETAILS 
NOTEt 

Markfngs opp/fed to median noses shall be yellow In color. 

BASIC COLOR RULE: 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 lines where 
a light-colored pavement does not provide sufficient contrast with the markings. 

-:;:-6" Y;;;;;w Ed;; Lin;- fd ::;; 
Solid Yellow Edge Line _L ___ ... ______ 6" 

T 
10' Skip 30' Gaps White Lane Line 

- 30' - 30' - 30' - 30' I I I I I I I I 

10' 10' 10' 10' 

-_1_6" 
, 'T 
10' 

2' Skip 4' Gap Doffed Line (Turning Guide ~e J Solid White Edge Line or Lane line _l 
1111111111111111111111111111 T6" T 6" 

Two-Lane Passing Prohibited f Yellow J =:kt 
:-:. •• ~-: •• .::--·.:---:.: 11" 

61 Skip JO' Gap Extension Of Edge Line Through 
Cross-Over Area _l 
•to'•IO'•IO'•IO'•IO'•IO'•IO'•to'•to'•IO'• 6H 
11 11 11 11 11 11 II II II n llT 

6' 6' ~ 6' 6' ~ ~ ~ 6' 6' 6' 

D:o:u:b:le:S:o:l':"d:Ye:l:lo:w:l:O:r:W:h:i:te:J:::: $}· Solid White Channelizing Line _L 
6" -BH 

T 

10' Skip 30' Gap Yellow Centerline 

- 30' - 30' - 30' - 30' I I I I I I I I 

IO' 10' IO' IO' 

-_1_6" 
, 'T 
10' 

3' Skip 9' Gap Lane Drop Markings At Interstate 
Romps _L 
19'19'19'19'19'19'19'19'19'19'19'19'19'19'1 8 11 

11 1111 1111 1111 11 11 11 1111 1111 11T 

3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 3' 

TYPES OF PERMANENT lJJNGITIJDINAL UNES 

CONTRAST llARJ(}llGS 
10' White Skip With Block Contrast, 10' White Skip With JO' Black Contrast and 20' Gaps ,. 
With 30' Gaps/( 'l Black Contrast 

!!!!! 30' "" 30' • 30' !!!!! 1 6" !!!!! _1_9" 
I I I I I I I 1T I IT 

w w w w w 

/ 10' Block Contrast~ 

-==:J 2.0' -:6 2.0' -==:J 2.0' -==:J 20' ~ _1__6 11 

I 1.o'I I llD'I I llO'I I l.o'I I l.o'IT 

w w w w w 

6 White:=> 

~ 6~hlte Skip 

l~hrl 7 6' ~~:ft.Lan• D•lln"'t°' Post 

6" Yellow Edge Line 
R34 - - - -

Pw~R~~ 
<6 White 

di 
il 
~ 
"' 

6" Yellow Edge Line 
~ ... ,.. ... ~;,;;,.;,;;;;;;;;,,;;~~~~·g1 ~te 

6' Grassed Median With Or 
========,_/,./~Lane Wfdth De/fneafor Post Without CUrb 

611 Yellow Edge Line 

_ _ _ _ _ ~ White Line Begins 9£e_ositeJ!!!iius J:2int _ C 611 Yellow Edge Line 

Paved Rood 

"::'.:'.:'.:'""'!!>!;,;;-;,;-;;,;-;;;-;,;;~~-~~ 6' - JO' Skip ~:;;.;;-;,;-;;.;-;;.;-.,.,,,.,,..,....,.c,..6~"~w~h~lt~•~•~dQ.,•,..Ll~n•,..o::; 

3 (~ 1:1 
PAVEMENT llARJ(}llGS FOR INTERSECTIONS WITH llAJOR AND II/NOR RJADS 

2006 FOOT Design Standards 

Edge of Travel Way --.-~_ 1111 

J--fl-----Travel War---r~ 

O'----Edge Une----~1111 
Curb 

Centerline Gutter 

Guff" 
(If App/fooble) 

Edge Line Edge of Travel Way 

PLACEJIENT OF EDGE UNES 
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12" White 
For Crosswalk 

24 11 White 

Use Stop Bar At 
Signalized Intersection 
Only 

25' 

24 11 White 

501 Min 75 1 Min 

6 11 White 6" Obi Yellow 

6 11 White 

6" Dbl Yellow 

50' 8' 121 8 1 

300' Max Intervals Between Double Arrows 
For use in congested urban areas where available storage 
length between intersections is lim1'ted and a permanent 
point of transition from the two-way turning lane to the 
exclusive turning lane can not be determined. 

Radius Point 

10' 10' 

6" Yellow Skip 

6" Yellow Solid 

25' 8' 

SCHEME ONE 

I· 8
, ·I 

Min 75' For use in rural & suburban areas where an adequate 
storage lane length can be specifically determined. 

300' Max. Intervals Between Double Arrows 

12" White 
For Crosswalk 

12 11 White 

(WITH SINGLE LANE LEFT TURN CHANNEUZAT/ON I 

TWO WAY LEFT TURN LANE 

For Crosswalk ~~-----""'I -~-1\ 

12 11 White 
For Crosswalk ~'-----~ 

TYPICAL CROSSWALK llAR/CINGS FOR CURB RN/PS 

@ -
-

SCHEME TWO 

12 11 White 
For Crosswalk 

2006 FOOT Design Standards 
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I 
I I 

I 
6'-10' Skip I : 
6" While -~ I 

I I I 
I I 

I I 
I : I 
I I 

I I J-I 
I I 
I ~ I 
I 

I 
J I a 
"' 1~ I 

These markings may be used 
for locations with restricted 
left turn lengths, only when 
called for in plans. 

f------- 6 11 Dbl Yellow 

RESTRICTED LEFT TURN MARKING 

--
/ 

100' Minimum or as determined 
by L=WS 

-~ I 

I 

I 

I 

I 
I 
I '115..' r L = 60 < 45 mph J where 

W is the lateral offset in feel and 
S is the 85th percentile speed in 
miles per hour (speed limit J 

For left turn storage lane detail 
see sheet 2 of 13 of this index. 

I 
I I 
I '- I 
I I 
1 . 
Sl~ I 

i '" I 

- - - - -./ -6" Dbl Ye/law .. .. 
_6':_ W hitee_:-'::..__-1 

\ 

11----- - - -

TYPICAL INTERSECT/ON 2. THRU LANES 
PLUS LEFT TURN LANE, WITH CROSSWALK 

I ff.;,. 
18 White 

6" Yellow - D I 
Median Edge~ 

6" White Skip - N 

ln 
, LNL 

DNL 

,_L , 

101 center to center spacing 
for Chevrons 

bNL !------- 6 11 White 

~·8" White 

RIGHT TURN LANE DROP AND ISLAND DETAILS 
LEFT TURN LANE DROP IS MIRROR IMAGE 

24" White Stop Line ~ 

J_"" 

/;-;,-T Varies 

24" While Stop Line 

Width of crosswalk to equal width af the 
adjacent sidewalk, but not less than 6' 

'. 

I 

I Jit,,.,M. 
~ fl 101 center to center spacing for Chevrons 

f---- 8 11 White 

Median Edge~ 

v 

6" Ye/law - ) I 

I 

I 

... , __ 
~ i------ 8 11 White 
~ 6 11 White 

--11--- 6 11 White Skip 

APPUES TO ONE WAY LEFT 
TURN LANE Al.SO 

RIGHT TURN LANE AND 
ISLAND DETAILS 

( 24" White Slap Line 

NOTES• 

I. When public sidewalk curb ramps are present. refer 
Index fl346 and Index No. 304 for crosswalk widths. 

2. Double yellow longitudinal center lines on all 
roadway approaches shall be extended back 100' 
for pro]ects involving intersection improvements only. 

3. When specified. "stop 11 message shall be placed 251 

back of stop lines. 

STOP BARS, CROSSWALKS AND DOUBLE CENTER UNE DETAILS 

@l-----------=-20:::06:::...:F..:D:..:O:..;T..:D:::e:::s::iig!::n..:S:..:la:::n.::d:::a:..:rd:::s __________ --I ~~" Sheet No. 
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AYMHDIH 

R6-3 ~ 
0301AIO 

RI-/ 8~ 

Nose Width 

6" Whife7 

ONE WAY signs ( R6-/ J are not ordinarily 
needed of divided highway intersections 
with nose widths of less than 30', 
and should be installed only if specifically 
called for in the plans. 

6" White 7 

Nose Width 

24 11 White 

RI-/ 

DIVIDED 

~ R6-3 

FIGIJRE I HIGHWAY 

~~ R6-3 

R6-/R ~ 

R6-/L <)Brwl 

Nose Width 

200' 

l 

---r;;;;;;;~'""'"":R6 -IL I <:@i:fil II 

R6-IR Rl-2. 

24" White 

DIVIDED 24" White 200' 

R6-3 ~~ 
FIGIJRE 2 

030IAIO 

Nose Width 

R6-IL 

R6-/R 

RI-/ 

8 
NOSE WIDTHS UNDER 30' ONE-WAY SIGNS ON DMDEO HIGHWAY INTERSECTIONS NOSE WIDTHS ~ANO GREATER 

/8 11 White 

Direction of Travel 

- - 6" White Edge Line 

6" Yelfow Edge Lfne 

PAVEMENT MARKINGS FOR TRAFFIC CHANNEUZATION AT GORE 
<TRAFFIC Fl/NIS IN SAME DIRECTION J 

f Travel 

~ 
y 

Var/es 

1811 Yellow To Be 0 f 
e erminett In Field 

~ 

PAVEMENT MARKING FOR TRAFFIC SEPARATION 
(TRAFFIC FWWS IN OPPOSING DIRECTIONS J 

POSTED (DAY J "Y" 
SPEED UMIT ff 

M.P.H. 

30 OR LESS 10 

35 2f) 

40 2f) 

45 30 

50 OR MORE 40 

@ -
-
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I- I-
250' 

••w TRANSITION DISTANCE LI 
• s (FEET J 

MPH 8 9 ID II 12 13 

30 120 135 150 165 180 195 

35 165 185 205 225 245 265 

40 215 240 ZTO 295 320 350 

45 360 405 450 495 540 585 

50 400 450 500 550 600 650 

55 440 495 550 605 660 715 

60 480 540 600 660 720 780 

65 520 585 650 715 780 845 

L 1 = WS ( 45 MPH or Greater J 

fL1 =li
2

~40 MPHJ 

* Design Speed 

** Lateral offset 

White Dellneators Shall Be Used 
Throughout The Transition Where 
85th. Percentile Approach Speeds* 
Are Greater Than 50 m.p.h. ~ 

250' 

-I 

I- I-

14 

l!J() 

285 

375 

630 

700 

770 

840 

910 

250' 

I-

15:/ Taper 

TYPICAL TRANSITION UARKING 
COIJJR SHN.L BE THE SNIE AS flESl'ECTfllE. EJJBE UNE 

18'~5• 8' 
Solid Solid 

Y-----"' 

-I 

I- I-

(4:/ Ufnfmum, Not Less Than 50' J 

Point Where Pavement 
Begins To Narrow 6 11 Whlte Edge Line 

6 11 Yellow Edge Line 

6 11 White Edge Line 

Begin Taper 

A 

( -I ~Median~ 

~White Dellneators Shall Be Used Throughout 
The Transition Where B5th Percentile 
Approach Speeds• Are Greater Than 50 m.p.h. 

LEFT ROADWAY CENTERED ON EXISTING ROADWAY 

* SPEED uAu 
M.P.H. (FT. J 

POSTED (DAY J 11y11 

SPEED UMIT 
M.P.H. IFT. ! 

55 950 
30 OR LESS 10 

50 850 35 20 
45 750 40 20 
40 650 45 30 
30 450 50 OR MORE 40 

250' 

-I -I 
-I 

15:/ Std. Taper 
( 4:1 Minimum Not Less Than 50' J 

-I w -I -I -I 

6 11 Yellow Edge Line 

6" Whlte Edge Llne 

Direction of Travel 

NOTE: 

W9-I & W9-2 are supplemental to the W4-2 sign and 
may be deleted ff space ls not avaflab/e. The W9-/ 
should be used If only one supplemental sign ls Installed. 

Begin Taper 

-I 
BO' I 

-I 

6 11 Yellow Skip 

A 

RIGHT ROADWAY CENTERED ON EXISTING ROADWAY 

. - . c--. . -. - . 
25' 

PAVEMENT llARJCJNG DETAIL 

SCHEMES FOR TRANSITION 2 LANE/ 4 LANE ROADWAY 
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Stop Bar Perpendicular Ta 
Edge Of Trove/way Or 8' 
Fram & Parallel Ta Gate 
When Present. 

DO NOT 

30 11 STOP 
ON 

TRACKS 

RB-8 
For Use Near 

Signalized Intersections 

The Railroad Traffic Control Device 
Is To Be Localed A Minimum Of 12' 
From The Railroad Centerflne. See 
Index No. f1882 For Protection Devices. 

12' Mtn. 

24 11 White 

I~ ~ 
1 ..... --+------'----_J_ 

24
11 

White See notes 3, 4 & 5 for sign placement. 

W/0-1 

6 11 Double 

24 11 White 

Slop Bar Perpendicular To Edge 
Of Trove/way Or 8' From & 
Pora/le/ To Gale When Present 

6" Dbl Yellow 

24 11 

DO NOT 
STOP II 

ON 30 
TRACKS 

R8-8 
For Use Near 

Signalized Intersections 

12' Min. 

24 11 White 

24 11 White 
~ 

The Roi/road Traffic Control Device 
Is To be Localed A Minimum Of 12' 
From The Railroad Centerline. See 
Index No. f1882 Far Protection Devices. 

See note 3, 4 & 5 for sign placement 

W/0-1 

RAILROAD CROSSING AT 2-LANE ROADWAY RAILROAD CROSSING AT 4-LANE ROADWAY 

~ ---Width May Vary 
According To 
Lane Width. 

Pavement 
Message 
While 

89 s.f. 

12 11 

Fl 

--1 f-- 4" 

* Does not include 24 11 bars. 

TYPICAL PAVEMENT MARKINGS FOR R/R CROSSING 

NOTE: 

See Detail This Sheet For Placement Of 
Railroad Pavement Markings. 

50' Min 

Pavement Markings symmetrical about centerline 

6 11 Yellow 

PAVEMENT MARKINGS FOR TERMINATION 
OF TWO WAY LEFT TURN AT R/R CROSSINGS 

NOTES1 
I. When computing pavement messages, quantities do not include 

transverse lines. 

2. When dynamic devices are not present or are to be installed.the 
crassbuck shall be localed al the future /ocofian of the RR gate 
or signal and gate in accordance with Index No. 17882. 

3. Placement of sign WI0-1 in a residential or business district, where 
low speeds are prevalent. the WI0-1 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 
WI0-1 sign & additional Pavement message should be used. 

4. Recommended location for FTP-61-04 or FTP-62-04 sign, 100' urban 
& 3001 rural in advance of the crossings. 

5. A portion of the pavement marking symbol should be directly opposite 
the W/0-1 sign. 

@ 
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... -... • ... -... -... ... -... -• ... -... ... -.. .. .. 
A• W//-2 

Wl6-7p 

W3-2 Rl-5 SPECIAL EMPHASIS CROSSWALK 
YIELD MARKINGS 

I 
4' Min. 

24" Min I Typical J ~.111111111111111 4'Min. 

24 11 

4' 

111111111111111 Min. 

41 Min. 

I • 
~ 

SPECIAL EMPHASIS CROSSWALK 
SIGNALIZED OR STOP SIGN CONTROLLED INTERSECT/ON 

·~Yield Lines 5-18 11 X 27 11 White triangles facing traffic 
~ equally spaced within travel lane with I additional triangle 
~j 18

11 
ustng same spacing when a b1'ke lane ts present . 

27" 

24 11 

APPROACH 
SPEED MPH 

25 To 35 

36 To 45 

46 To 55 

SIDEWALK 

PUBLIC 
SIDEWALK 

~--1_URB RAMP 

~ 

1-sEE NOTE 4 FOR MINIMUM WIOTHS_J, ~ 

ALL CROSSWALK MARKINGS ARE WHITE 

40' Min. 

t--w11-2 w11-2--t 

I 
t: A• 

Wl6-7p 

I 

1 

I W//-2 i 
4-- Wl6-7p 

401 Min. 

SPECIAL EMPHASIS CROSSWALK 

A *SUGGESTED 
MIO 81.DC/C-SIGNAUZED 

DISTANCE (Ft J 

215 

3.50 

500 

GENERAL NOTES 

I. For traffic and pedestrian signal installation, refer to Index 
No. fT721 through 17890. 

2. For public sidewalk curb ramps, refer to Index No. 304. 

3. For pavement marking and sign installation, refer to Indexes 
11200 through 17356. 

4. Crosswalk minimum widths: Intersection Crosswalk 6 1
• 

Mid Block Crosswalk 101
• 

t-w11-2 

~ W//-2 4-- Wl6-7p 4-- W//-2 

\ = < 24 11 24 11 

===~}C{=== 
D~uble 7 \ 
Y)low J 

SPECIAL EMPHASIS CROSSWALK 
TWO LANE NON-SIGNALIZED 

@ 
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Taper 50' I 

Taper 100' 

Pavement message ONLY is not required for 
created (shadowed J turn lanes, single or dual, 
where the driver must exit the thru lane to enter 
a turn lane. 

I Begin Lane Line 

L 

Stop Bar (If Required J ~ 

Queue Length * * 

SINGLE LEFT TURNS ** Queue Length Is Measured From 
The Median Nose Radio/ Point Or, 
When A Stop Bar Is Required, From 
The Stop Bor. 

,__ Begin Lane Line 

I ~ r Begin Lane Line 

L2 

$ I 
Queue Lenath 

I (Measured From Stop Bar Location J 

L 
I 

DOUBLE LEFT TURNS 

Through Lane Becomes Exclusive Left Turn 

4 LI 
Through Lane Becomes Optional Left Turn 

DOUBLE LEFT TURN MARKINGS 

Design 
Speed 
(mph) 

35 

40 

45 

50 
55 
60 

65 

TURN LANES a CURBED ANO UNCIJRBED MEDIANS 

URBAN CONDITIONS RIJRAL CONDITIONS 

Bnlke To Total Brake To Total 
Clearrmae Stop Oeoel. Clearance Stop Oeoel. Clearance 
016fonce 0/6fonce 0/6fonce 0/6fonce 0/6fonce 0/6fonce 0/6fonce 

L, L, L L, L, L L, 

70' 75' 145' 110' -- -- --

80' 75' 155' 120' -- -- --

85' 100' 185' 135' -- -- --

105' 135' 240' 160' 185' 290' 160' 

125' -- -- -- 225' 350' 195' 

145' -- -- -- 260' 405' 230' 

fTO' -- -- -- 290' 460' 270' 

I Arrow 
Less Than 100' 

6" White 7 -"'J 
25' 

2 Arrows 
, Varies 100' To 1501 , 
' I 

[cij} ;~ Stop Bar 
6" White J.--- 2411 White 

25' ( Typ J 

Varies 1501 To 2001 
, 3 Arrows,._ i ____________ ., 

I 

6" WhiteJ ;. 

Arrow should be evenly spaced between first and last arrow. Turn 
lanes longer than 200' odd one arrow for each 100' additional length. 

ARROW SPACING 

NOTES: 

I. The "Begin Lane Line" locations are based on the standard lengths 
shown in Design Standard 301. These locations must be adjusted 
on a case by case basis for turn lanes not meeting the standard 
lengths. 

2. Yellow left turn edge marking may be used adjacent to raised curb or 
grass medians if lane use is not readily apparent to drivers approaching 
a left turn storage lane. 

3. Refer to Design Standard Index 301 for Roadway Details. 
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!. Recommended spacing of symbols' Immediately after intersections and major 
driveways and at a maximum spacing of 600 feet for urban sections and 
1320 feet for rural sections. 

2. Raised pavemerrl markings and raised barriers can cause steering dlfflcultles 
and stoold not be used to del/neate bicycle lanes. IV! pavemerrt markings and 
pavement messages srol/ be white. 

_L 

6" WHITE 

Na stripe at edge 
of curb & gutter V or paved shoulders. 

DETAIL OF BIKE LANE MARKINGS 

4" 

T 

_L 
4" 

T 

I· 

I • 

24 11 

• I 4.2 s.f. 

40" ·I 5.4 s.f. 

3 1 -4 11 

ondrJno 
111111111111 

L 

Stop Bar Perpendicular 
To Edge Of Trove/way 

~ 

~ 
* Pavement ~ 

"' Message ...J 
~ 

White 0 

"" 

2 1-8 11 

r r 
~"1[*2" ~"ir2" 

II s.f. 11.::S s.f. 

~ W/0-1 PAVEMENT MESSAGE DETAILS 
!8 11 Diameter 

*NOTE 

3. When used on a bike lane (adjacent to vehicle lane J 
markings shall be placed adjacent to markings for 
vehicles & W/0-1 sign shall be sized and placed for 
vehicles. 

@ -
-
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Public Sidewalk Curb Romp Sign No FTP-21-04 and FTP-22-04 

22' 22' 22· I 

. 
"'· "' "' Public Sidewalk Curb Ramp 

Sign No FTP-21-04 and FTP-22-04 

Sidewalk 

Sign No FTP-21-04 and FTP-22-04 

Sidewalk 

6" White ( Typ J 

I 

9' 9' 9' 9' 9' 

3-6" whi"te chevrons eqUOl/y _,~-1"1'\ 
spaced per aisle. 

Sign No FTP-21-04 and FTP-22-04 

. 
:C- 6" White 

(TypJ 

WHITE 

0. 0. 
121

\ 5' 12' 

. 
"'"' "' 

TYPICAL 

Public Sidewalk Curb Ramp 

Sidewalk 

11£ 11 11C 11 118 11 

9' 

* FOR ACCESSIBLE MARKINGS - SEE ABOVE 

NOTES: 

"DIMENSIONS" 
L'i_O "A" "B" "C" "D" I "£" 
45• 191

-/
11 12'-9" 7 1-0 11 zr' -0 11

1 fl' -a" 
60" 20 1

-/
11 I0'-5 11 5 1-9 11 23'-2'il3'-10 11 

I. Dimensions ore to the center/lne of morklngs. 

2. An Access Aisle ls required for each accessible space when angle 
parking is used. 

9' 9' 

3. Crlferio for pavement marki"ngs only, not public sidewalk curb romp locations. 
For romp looatlons refer to plans. 

4. Blue pavement marki"ngs shall be tinted to match shade 15180 of F ederol 
Standards 5950. 

5. The FTP-22-04 pone/ shall be mounted below the FTP-21-04 sign. 

PAVEMENT MARKING FOR PIJBUC 
SIDEWALK CURB RAMPS IN REST AREAS 

) 

UpStreom A B Down Stream 

Drivers Eye Location 

SPEED UP STREAM (A J DOWN STREAM ( B J 
MPH 2 LANE 4 LANE 
0-30 85' 60' 45' 

35 100' 70' 50' 

NOTES 

I. Distances measured longitudinally along the street from driver location 
of entering vehlcle to end of porklng restrlction. 

2. Distances applicable to intersecting street, major dn"vewoys and other 
dn"vewoys to the extent prootioal. 

3. For non-slgnolfzed Intersections, the values above shall be compared 
wlfh the values for slgnallzed Intersections and the maximum restrictions 
implemented. These restrictions apply to both accessible and non -
accessible parking. 

lllNIMIJll PARKING RESTRICT/ON FOR 
NON-SIGNAUZED INTERSECTIONS 

6. Use of pavement symbol in accessible 
parking spaces ls optional. when used the 
symbol shall be 3' or 5' high and white in color. 

•uN/VERSAL SYllBO~ 
OF ACCESSIBIUTY 

GENERAL NOTES (Signal/zed & Non-s/gnollzedJ 

I. For entrances to o one-way street, the 
downstream restriction may be reduced to 2.0'. 

2. Parking shall not be allowed within 2.0' of a crosswalk. 

3. All parking lone markings shall be 6" white. 

4. Parking lane lines shall be broken at driveways. 

5. Refer to Chapter 316, Flo. statutes, for lows 
governing parking spaces. 

6. Where curb and gutter is used, the gutter e<!.n width 
may be included as part of the minimum width of parking lane, 
but desirably the lone width should be in addition to that of 
the gutter pan. 

~ 

~ 

~ 

NOTES: 

TYPE I 
No Parking Zone Yellow Curb r Optional J 

f= / 
I I t· I ;;;;i 

r LJI I 1LlJ r 
8'1~ 

Min. 

TYPE II 
No Parking Zone - Yellow Curb (Optional J 

f= ~ t· I 
'... 

I I I I r 
22~ 21)' 
TO 
2E' 

All Spaces 
22' Min. & 26' Mox. 

TYPE III 
No Parking Zone - Yellow Curb ( Opt;ono/J F 
~ a·+· r r\ 

SPEED LIMIT 
MPH 

0-30 

35 

SIGNALIZED 
INTERSECTIONS 

30' 

50' 

DISTANCE FROM 
CURB RADIUS ( Y J 

PARKING RESTRICT/ON (FT. J FOR 
SIGNALIZED INTERSECT/ON 

I. Parking restrictions measured from curb radius polnt. 

2. Restrlcflons for accesslble parking ore the some as 
those opp/led to non-slgnallzed Intersections. 

lllNIMIJll PARKING RESTRICT/ON FOR 
S/GNAUZED INTERSECT/ON 
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I I 

'f I I 

+ I I 

4' BIKE LANE ~ ' I I 

I I 

6" WHITE 2'-4' SKIP~ '. 

'i 

I I 

I I 

5' BIKE LANE 
4' MINIMUM. ----------. -... 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

t:.i.--- 4' BIKE LANE 

iii--~ 

MAX SPACING 
600' 

~ .... .i.1 ... 1... t 
I I 

'f iii--~ 

~+.i. .i, .. .._.._ I I 

I I 

+ I I 

4' BIKE LANE ____, _ I I 

COMMERCIAL DRIVEWAY ,,# 
(High volume J 

RESIDENTIAL DRIVEWAY ) 

(Low volume J ~ 

I I 

I I 

I I 

I I 

I I 

I I 

'f I I 

+ I I 

.,..,tttt,.. 

-
.. 
: ~ .. 

~ - -

5' BIKE LANE 

~ 4' MINIMUM. 

I I f-+ f" 
I I ! : ~ 6 11 

WHITE 2'-4'SKIP 

I I 

I I 
-11'--- 4' BIKE LANE 

I I t 

I I iii 

I I 

MAJOR INTERSECT/ON WITH SEPARATE RIGHT 
TURN LANE URBAN TYPICAL SECTION (CURB 
AND GUTTER) 

! 
V: 

I I 

<'"'I 6" WHITE 2' -4' SKIP ,

1 
~ 

I I 

I I 

I I 

I I 

4' BIKE LANE -----.i>--
'f I I 

+ 
6 11 WHITE 2.' -4' SKIP 

~ 
t .... ~ 
50' 

min. 

.... 
- - - - ...., 

I I -~ 4' BIKE LANE 

I I 1 

I I iii---~ 

I I 

I I 

I I 

I I 

I I 

I I 

I I t 

MAX SPACING 
600' 

I I iii ---~ 

I I 

- - -

6 11 WHITE 2'-4' SKIP 
------~., t t ti 

QI) --- ------ - : 

t 
l ~~: 
+ I I !, 

4' BIKE LANE-----. I I 

I I 

COMMERCIAL DRIVEWAY I I 
f High volume J 

I I 

I I 

I I 

50' 
min. 

RESIDENTIAL DRIVEWAY 
f Low volume J 

J 
I I 

I I 

I I 
1-

~ 4' BIKE LANE 

I I 

'f I I 

+ I I 

I I 

I I t 

iii I I 

I I 

MAJOR INTERSECT/ON, NO RIGHT TURN 
LANE PWS BUSBAY URBAN TYPICAL 
SECTION (CURB AND GUTTER J 

~ I 

.... 
PARKING SPACES ~ ~ 

~ 

5' BIKE LANE ----1~ 
I 

'f I 

+ 
! ! I "' 

6 11 WHITE 2'-4' SKIP..___ ! ! I 

~n 
N! I 

! ! I 

*-HI-- 5' BIKE LANE 

I 1~ 

I iii 

I 

I t 

I iii 

MAX SPACING 
600' 

_l 
- 1 - - - - -

I 
•• 

I !+,~: 
--1+---r--1--------- ~ ! ! 

6 11 WHITE 2.1-41 SKIP -c:::::::::__ r-- I I ! ! 

COMMERCIAL DRIVEWAY 
(High volume J 

---------- r---. : ! * I I r1 .. . . 

I iii 

t 
50' 
min. 

~ 5' BIKE LANE 

1-~ 
I ~ 

5' BIKE LANE ---JH->-

RESIDENTIAL DRIVEWAY 
(Low volume J 

= / PARKING SPACES 

MAJOR WITH LOCAL STREET 
INTERSECT/ON, NO RIGHT 
TURN LANE, ON STREET 
PARKING URBAN TYPICAL 
SECTION (CURB AND GUTTER) 
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6" WHITE 2' -4' SKIP 

5' SHOULDER ~--0-1 

---5' BIKE LANE -

COMMERCIAL DRIVEWAY 

(High volume) 

~ 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

\ 
I I 

I I 
~i.--- 5' SHOULDER 

I I iii 

I I 

I I 

I I 

I I 

I I 
/JAX SPACING 

1320' 

I I 

+ + +1-.1-. I I :_J 

'I' I I 

• I I 

I I 

I I 

I I 

I I 

~ - -
11-~~---

\\ \\\ 

I--.._, -t -t -t _. V 5' BIKE LANE 

I/ ,v 
I~~ 5' SHOULDER 

5' SHOULDER -~ 'I' I I I I 

RESIDENTIAL DRNEWAY 

f Low volume J 

l 
• I I 

I I 

I I 

I I 

I I 

I I 
t 

I I 

I I iii 

I I 

6" WHITE 2' - 4' SKIP 

MAJOR INTERSECT/ON WITH DESIGNATED SHOULDER, 
AND SEPARATE RIGHT TURN LANE RURAL TYPICAL 
SECTION <PAVED SHOULDER J 

I I 

'!' I I 

• I I 

I I 

I I 
f4-- 5' SHOULDER 

t 
I I 

I I iii 

I I 

5' SHOULDER _ ___.._ 
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

/JAX SPACING 
1320' 

~ 
I I I I t 

I I I I iii---~ 

I I 1-. I I 

I I 

I I 
'I' 

I I 

I I 

I I 

I I 

I I I I 

: 'Isa· ' . 
~ min. 

5' SHOULDER-____,~ ~ 6" WHITE 2' - 4' SKIP 

COMMERCIAL DRNEWAY 
f Hlgh volume J 

RESIDENTIAL DRIVEWAY 
( Low volume ) 

J 
I I I I 

I I I I 

I I I I 

I I I I 
I -It--- 5' SHOULDER 

I I I I 
t 

I I I I 

I I I I iii 

• I I I I 

MAJOR WITH LOCAL STREET INTERSECTION, DESIGNATED 
SHOULDER, AND NO RIGHT TURN LANE RURAL TYPICAL 
SECTION <PAVED SHOULDER J 

I 
-----~· 4' BIKE LANE 1 

' ' 

I I 

- 4' BIKE LANE 

-

/f 5' BIKE LANE 
t ONLY 4' UINIUUU. 

I' 
6" WHITE 2' -4' SKIP I I ONLY ~\ 

......., t- I I 

~~ ::,. 
.~~r 
I I "'- : : ~RIG-HT-LAN~, 

"-.
0 

',a ~-.- MUST 
,.-• Tl.RN RIGIT 

' ' ' ' ' ' 

f 
100' 
min. 

I I I , , 
: :I' _.!,~----~ 

4' BIKE LANE ----..._ ' ' r-

I I I I 

I I I I 

I I 

I I 
I I 

I I 
I I 

,_ 

~ 

30' 
min. 

50' 
min. 

: ISO' ' min. 
' 
' 

4' BIKE LANE 

I ~- 4' BIKE LANE 

MAJOR INTERSECTION WITH RIGHT TURN DROP LANE AND 
DESIGNATED OR UNDESIGNATED BIKE LANE URBAN TYPICAL 
SECTION <CURB AND GUTTER J 

@1------S-P_'E_C_IA_L_M_
2

-:
06

-R-~-l:-rG_o_e~_..;g~_s_;-:d-;_rd_~-B-IC_Y_C_L_'E_J ___ ---1t---;_~~.,...;~3....,,1,....:~-~ ~-;-t 



-

-

4' BIKE LANE 
4' BIKE LANE 

/ '\ 
, ... ..... ... ..... ' 

- - - -

- - - -
-------:;i.., .... :;i.. .... , 

I ~ # / 
4' BIKE LANE 

4' BIKE LANE ,,,. ,,,. .... , 
'l' I 

ONLY ONLY ONLY 
iii 

+ ,,,. ,,,. , 
I 

5' BIKE LANE 
ONLY ONLY ONLY 4'MINIMUM. 

-~ 

,,,. ,,,. , 
I ONLY ONLY ONLY 6 11 WHITE 2.'-4' SKIP 

:~ v 
' ' I I ~~ 4' BIKE LANE ......___ 

' ' ' 
I I 

t 
I I iii / 4' BIKE LANE 

I I 
, 

I I 

I I 
'l' 
+ I I 

"TEE" INTERSECTION WITH SEPARATE RIGHT TURN 
LANE URBAN TYPICAL SECTION (CURB & GUTTER J 

, 

-

-
' 

4' BIKE LANE 

/ ... ..... 
- -

- -
-------

:;i.. -

~ 

4' BIKE LANE 

I 
,,,. .. , 

'l' DNL Y iii ONLY ,,,. , 
ONLY ONI Y I ,,,. -~, 

ONLY ONLY 
' 

6 11 WHITE 2'-4' SKIP I ' , ' 
------

' 
~~ 

-~ 

' ' 
~, ,._ 

I 
' ' 

4' BIKE LANE --........_ ' , ' 
I ' -

' ' 
' 

I I ' ' 

t 

I I iii 

, 

I I 

I I 

'l' I I + 
I I 

4' BIKE LANE 

'-
........ ' 

- -

- -
:;i.. .... , 

,p' / 
4' BIKE LANE 

5' BIKE LANE 
4' MINIMUM. 

.~ RIGHT LANE 
t 

100' 
MUST min. 

Tl.RN RIGfT 

30' 
min. ,_ 
50' 

min. , __ 

v 4' BIKE LANE 

t 
I I iii 

+1+1+ 

t 

5' BIKE LANE 

6 11 WHITE 2'-4' SKIP 

6 11 WHITE 2' -4' SKIP 

5' BIKE LANE 

"TEE" INTERSECT/ON WITH RIGHT TURN DROP LANE 
URBAN TYPICAL SECTION (CURB & GUTTER J 

INTERCHANGE RAMPS RURAL TYPICAL SECTION 
(PAVED SHOULDER J 

@-
1-~~~~~~~~~-2_0_06~F_DO_T~D_es~ig~n_s_m_n_d_arn~s~~~~~~~~~---1 ~~" 
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CASE I Type I Object Markers shall consist of nine yellow 
reflectors mounted on a yellow reflecft"ve bock.ground or 
consist of o reflecflve panel of the some size with 
Type III-A,III-B or III-C yellow sheeting. 

CASE II End of Rood Markers shall consist of nine red 
reflectors mounted on a red reflective bock.ground or 
consist of a reflective panel of the same size with 
Type III-A,III-B or III-C red sheeting. 

NOTES' 

I. This index applicable to residential and minor streets 
only. Major streets to be evaluated on a case by case 
basis. 

2. "T" - lntersecflon-Two-Woy 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 baits, 
nuts and washers see Index Nos. 11860 and 11865. 

4. Cose I Installation - The arrow panels and object 
markers shall be located opproxlmotely 20', 
but not less than 12' from the edge of the 
travel lone. 

5. Dead end sign shall be posted a sufficient advance 
distance to permit the vehicle operator to ovoid the 
dead end by turning off, if possible, at the nearest 
intersecting street. 

6. For pavement marking see index no. f1346 

7. No guardrail is required unless special field 
conditions require its use. 

A • CASE I 

CASE I 
Yellow Reflectors 

~R/-2 
• • • • • • • • 

Yellow Reflectors 

l'.A":'Y:"'M':"3'.:N '.!L~R6-/L 

CASE I 
Yellow Reflectors 

W/-6 

~ ~W/-6 

ONE WAY signs ( R6-I Jore not ordlnori/y 
needed of divided higfrway intersections 
with median widths of less than 30', 
and should be installed only If speciflcally 
called for in the plans. 

CASE I 
Yellow Reflectors 

• • • • • • • • • 

CASE II 
Red Reflectors 

4' Center To Center Minimum 
B' Center To Center Maximum 

W/4-1 

W/4-1 

f rtl:~ 
~ 

CASE I 

Yellow Reflectors 

Supplemental sign with 
distance panel, to be 
used as needed 

.080" Aluminum 
Sign Panel 

CASE II 
Red Reflectors 

Reflective Buttons 
Sholl Hove A 
3 11 Minimum Diameter 

Supports shall be driven 3' Into the ground. 

I" 2 11 0 X 8 Aluminum Round Post or 2.5 #/Ft. 

Nose Widths 30' and Greater 

6" Wh/fe7 ____ ) Nose Widths less than 30' 

Steel Flanged Channel Post. 

Aluminum Post: i 11

0 Aluminum Button Head Bolt with 
Nut and Lock.washer or f~ 0 Stainless Steel Hex Head 
Bolt with Flot Washer under Head and Lock.washer under Nut. 

R6-IR 

R6-3o 

R6-IL 
R/-2 

RI-/ 

8 

R6-IL 

R6-/R 

R6-3o 

24" White 

~L------
HIGHWAY 

r~R/-1 
1 8 

Channel Post: Provide Attachment in Accordance with the 
"Sign Attachment Detoil 11 on Index No. 11865. 

2006 FOOT Design Standards Last 
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* * Note: 

Two assemblies are required; one for each side 
of the romp, showing those services In each particular 
direction from the romp terminal. 

Romp mounted signs shall be Installed to avoid 
conflict with existing signs and in no case should 
they be placed within 100' of another sign. 

** One Post Service Signs 
See Detall "D" 

Approximate Position Of 
Second Motorist Service Sign 
( Deto!ls "B" Or "C" J For Interchanges 
With Two Exit Romps .. 

18' 18" 

.i CID 
'1Q * .. I If 

IJ.11 

H .. 
• 

DETAIL •o• 

_E_dg_e_O_f_p_,,.,_., __ __, __ "-' i I 

Sign to be !nstolled of 
begining of deceleration lone. 

800' 

Proposed 
Gulde Sign 

'"-=~~ I EXIT 0 I 
-T-

l 800' 

See 
Detofl "B" 

Or 
Detail "C" 

~IEx_11_~olJ I EXIT 
7' 

1000' 

8' 

Proposed 

Supplemental 
Guide Sign 

24' 

.i ® .,_. l.i CID .. ·II 
H 

To - 8' 

7' DETAIL •c• 
DETAIL •s• < 4 Symbols J 

MILE 

24' 2411 

See 

Detoll "A" 

G ____ CIT 

MILE 

G F L 

.. 

NOTE 

DETAIL "A" 
f I To 3 Symbols) 

When approved for attachment to the 
advance guide signs, up to 3 services 
moy be used for on exit. The symbol 
signs shall be suspended from the 
gulde sign pone/ or exlstlng wlnd 
beams. Symbol signs ore not to be 
connected to existing sign posts. 

The mountlng height of the advance 
guide sign shall be Increased, where 
necessary, to provide B' between 
the level of the pavement edge and 
the bottom of the guide sign, prior 
to mounting the supplementary panel. 

GENERAL NOTES f 4 Ta 6 Symbols J 

I - Only those services meeting criteria established by the Department ond approved by the State 
Traffic Operations Engineer for each interchange shol/ be shown. Symbol signs for motorist 
services shall always appear In the fol/owing order reading from left to right and top 
to bottom: Gos, Food, Ladglng, Phone*, Hosplfal, Comping. 

* The phone symbol shall not be shown whenever any Gos, Food, Lodging or Comping symbol appears. 
2 - Symbols shall 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 have White Legend and Border with Blue Background. 

4 - For mountlng detaf/s see Index 11200 for Type NAN breakaway or Index 11860 for Type NCN Fronglbl/lty. 

@ -
-
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STATE OF FLORIDA 
WELCOME CENTER 

1 MILE 

STATE OF 
WELCOME 

;t 

FLORIDA 
CENTER 

STATE OF' FLORIDA 

OFFICIAL 
WELCOME CENTER 

Sign No. FTP-10-04 Sign No. FTP-11-04 Sign No. FTP-12-04 

~ 
FTP-10-04 

4,480' 

Tou rlst I nformatlon 
Center 

NEXT RIGHT 

Sign No. FTP-14-04 

Note: Slgn FTP-14-04 shall be used as a supplemental gulde sign at 
lnterchanges which have a Tourist Information Center approved 
for such signing (locate half-way between normal guide signs J 

800' 

Note : Roadway not drawn to scale 

Notes : 

Distances shown ore adequate for driver communication 
but may be altered sllght/y If conditions requlre. 

(I J Signs and sign structures shall be erected in accordance 
with the details shown on Index No. 112.00. 

( 2 J Sign FTP-12-04 shall be located on the Welcome Center grounds 
in proximity to the building and as far from the main line 
roadway as possible ( 2 signs bock to back J. 

( 3 J Sign FTP-10-04, ll-04, !2-04 shall be located on limited access highways only. 

( 4 J All legend to be Series £. 

( 5 J See Index No. 17355 for sign details. 

2006 FOOT Design Standards 
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STATE OF' FLORIDA 
WELCOME CENTER 

1 MILE 

SIGN NO. FTP-15A-04 

=----~_3F 
FTP-ISA-04 ~ FTP-158-04 ___) 

2,240' 2,2401 

l 1/2 MILE 
STATE Of' FLORIDA 

~ OF'F'ICIAL 
SIGN NO. FTP-158-04 

WELCOME CENTER 

SIGN NO. FTP-12-04 l 7f 
SIGN NO. FTP-15C-04 

-\ \~ --=----------
FTP-ISC-04 __,) 

* 800' 

* 800' Maximum For Rural Conditions 
50' Minimum For Rural Condlfions 

Notes: 
(I J Signs and sign structures shall be erected in accordance 

with the detalls shown on Index 11200. 

( 2 J Sign FTP-12-04 shall be located on the Welcome Center grounds 
ln proximity to the building and as far from the Mani Line 
Roadway as possible ( 2 signs back to back J. 

( 3 J All legend to be Series £. 

f 4 J One slgn FTP-/5A-04 or 158-04 should be used depending on 
speed, roadside development & geometric conditions. 
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2D' ID' 10' ~ 40';=-c r _____ , ~~1--1 ..... Black 

==- ~k?'. ~ Black"'- Lei/ow -"3..=~low 
I 'B1-D1recl1onal Yellow B. D" 1· I y II 1-- 15'---l ..... 1 - 1rec 1ona e ow 

ALTERNATING SKIP UNE 

,,__ ___ 40'-----li 
~Yellow cl5' ~ l - ... a 

Bi-Directional Yellow 

... 
-

SKIP UNE 

15' 
1e----- 40' ___ ___, 

~ ~Solid Yellow 

--- a :--r--y a 
i--1 ~1~0~' 4-1 _1~0~' 4-1 ~~2~~~-l-lo-w0 Black 

... 
----

'Mono-Directional Yellow 

\Bi-Directional Yellow 

SOUD UNE WITH ALTERNATING SKIP 

40' ____ __,L CDouble Yellow+-

~Bi-Directional Yellow : .... 
a 

DOUBLE SOUD UNE 

~White 
15' le----- 40'-~.---il 

\ Bi-Dir~ctional White/Red a - .... a 
-

MULTI-LANE 

j;/Mono-Dire~~nal Yellowl ... 
Solid Yellow---.. o - 40' D - 0 15' -1,__ ________ ~1 ...___Yellow r~·---•'"11 .___Yellow .... .... 

SOUD UNE WITH SKIP 

~ White rBi-Directional White/Red 
~ D 5' D -

D - ~ -~ - D 

Ye/lo~ Jo-#' ~Bi-Directional Yellow - - D 
,_ 

u D 

- D - ~ -I 40' 40' 
' 

I 

SKIP UNE WITH TWO WAY LEFT TURN LANE 

f-----40 1 101 

I I==~ 
~Bi-Directional White/Red 
n D - ::?ai-Directional Yel/o~Black7 = -

Black ::::ot 
-== 

15' ~Yellow 0 

-== D -== 
I 10' I 10' I 20' I 

D 

D 

D 

D 

... 
D ... -
n 

D 

Yellow~ 
D -
D .... 
~ -.... 
I 

10' 
==~ 

--
... ... 

Yellow .... 
-== .... 

ALTERNATING SKIP UNE WITH TWO WAY LEFT TURN LANE 

I. Reflective Pavement Markers shall be spaced at 40' on all sktp lane 
lines and skip center lines. This spacing may be reduced to 201 

if specifically called for in the plans. 

2. The spacing on solid lines and solid/skip combination lines shall be 401
• 

3. All R.P.M.s shall be offset I" from solid lines. 

4. These spacings may be reduced for sharp curves if required. 

5. All R.P.M.s shall be class 118 11
• 
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NOTE 

Raised pavement markers shall 
be set 111 from line. 

Direction of Travel_ - 6 11 White Edge Line 

6 11 Yellow Edge Llne 

RPM PLACEMENT FOR TRAFFIC CHANNEUZAT/ON AT GORE 
<TRAFFIC FLDWS IN SAME DIRECTION J 

NOTE 

Raised pavement markers ( Bl-Dlrecflonal White/Red J should be used In all gores of this type 

Raised Reflective 
Marker 

Bi-Directional Yellow 

Bi-Directional Yellow 

Install Markers At 20' Center To Center 

Bi-Directional White/Red 

f rrave/ 
~ 

t ·onal yel/OW a;-Direo I 

( 

/8 11 Yellow 

RPM PLACEMENT FOR TRAFFIC SEPARA T/ON 
< TRAFFIC FLDWS IN OPPOSITE DIRECTION J 

Direction of Travel 
B" White 

Z:·~~_s·-~0_7 
Edge Of Pavt. 

6" Yellow Edge Line 

6 11 Yelfow Edge Line 

PLACEMENT OF RPMS ON SHOUWER MARKINGS 
For Left Side Of Roadway The Pion Is Opposite Hand And Markings Shall Be Yellow. 

For Placement Of RPMS On Ramps See Index fl345. 

Bi -Directional White/Red R.P.M. 's 
J I Install Markers At 20' Center To Center 

D D D 

D D D 

D D • 
Refler:flVe Pav!. Markers To 
Be Bl-Dfrectfonal Ye/law 

PLACEMENT OF RPM'S AT INTERSECTIONS 

@ -
-
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FREEWAY USE 

' 12•-o« 

' 
KJ' 

ALL TRUCKS 
-

IO'E 
-

B' 

ENTER 
-

IO'E 
-

B' 

WEIGH STATION 
-

IO'E 
-

IO' --~~~~~~~~~~~~~~~~·~ 
I i4' ,>-------~,=16'~-------<; 14' I 

FTP-/-04 
12' x 5'-6" 
3 11 Radii" 2" Border 
JO" Series E Legend 
White Bock.ground 
Black Legend & Border 

15'-0" 

-----------------· --9. 

WEIGH STATION 
75' AGRICULTURAL 

12'£ 
-/(f 

INSPECTION ,,.E 
12' 

12'£- 1 MILE -KtE 

9'= --------------~9· I '1------~~----__,' I 
14.4' 151.2' i4.4' 

FTP-5-04 
151 x 8' 
3 11 Radii 2" Border 
Serles E Legend 
Green Background 
White Legend & Border 

/(f:~ ... I __ N_E_x_T_L_E_F"_T __ I ~:.·E 
FTP-78-04 
12'-6" x 7' 
3" Radii 2" Border 
Series E Legend 
Green Background 
White Legend & Border 

OTHER THAN FREEWAY USE 

' 
7'-6" 

' 
I I 

- -
6" 6" -

ALL TRUCKS 
-

6"E 6"E 

~r 
6" 

ENTER 
-

6"E 

6" 

WEIGH STATION 
-

6"E 6"E 

6" 6" - -

1 11.r ~>-------67-.6"--------<~ 11.3.1 
FTP-2-04 
71-611 x 3'-6" 
3 11 Radii 2 11 Border 
6 11 Series E Legend 
White Background 
Black Legend & Border 

14'-6" 

ALL 

I 
-

13' 
-

IO'E 
B' 

TRUCKS - TRAILERS 
PICKUPS - VANS 

NEXT RIGHT 

IO'E 
B' 
IO'E 
B' 
IO'E -
13' 

-
f.6"1-I -----,-s8-.9~. ----..,f_J. 

FTP-6A-04 
14'-6"X 7'-6 11 

3" Radii" 2" Border 
10 11 Series E Legend 
White Background 
Black Legend & Border 

' I 
7'-(j' 

On Interstate Station, 
Delete Pickups-Vons, 
and reduce Slgn helght 
accordingly. 

FREEWAY USE 

' I 
I -

r 

11 CLOSED -

Kl'E 
-

I 
FTP-8-04 
7'X 2' 

I 

15.9' I 

1;11 Radii 2" Border 
10" Series E Legend 
Green Background 
Whlte Legend & Border 

52.3" 

r 
-

I I 
I 15.8' 

Note 
FTP-8-04 to be 
used with FTP-7A-04 
& FTP-78-04. 

OTHER THAN FREEWAY USE 

' 
4'-ft 

' 
I I 

------------WEIGH 

STATION 

1000 F'T -~ ._ ________ _ 
FTP-3-04 
4'-6" x 3'-611 

3 11 Radii 2 11 Border 
6 11 Series E Legend 
Green Background 
White Legend & Border 

-
6" 

-
6"E 

-
6" 

-
6"E 

-
6" 

-
6"E 

-
6" 

-

~~' =N=EX=T=LE=F'T=~IJ ~:E 
' 

42.9' 

FTP-68-04 
14'-6" x 7'-6" 

' 
' 

3" Radii 2 11 Border 
10" Series E Legend 
White Background 
Black Legend & Border 

' 
' 

' ' 
88.3' 42.8' 

14'-ft 
' 
' . -r-===============" 

TRUCKS - TRAILERS 
PICKUPS - VANS 

/f 
-~""""""""""""""""""""""""""""""""""""~ f -~t--------,5-8-.9'~------;;.~. 

FTP-9A-04 
14'-6"X 7' 
3" Radii 2" Border 

-
12' 

-
KJ'E 

-8. 

KJ'E 
r 
27" 

-
/(f 

-

10" Series E Legend 
Green Background 
White Legend & Border 

FTP-98-04 - RIGHT ARROW 
FTP-9C-04 - LEFT ARROW 

OTHER THAN FREEWAY USE 

FTP-4-04 
4' x 11-6 11 

' 
4'-0" 

' 

~I CLOSED I =~E 
1 B.4" 31.3. 8.3«1 

1J 11 Radii 2 11 Border Note 
6 11 Series E Legend 
Green Background 
White Legend & Border 

FTP-4-04 to be 
used with FTP-3-04 

12'-6' 

' ' 

WEIGH STATION 

9 AGRICULTURAL 
'-

INSPECTION 
NEXT RIGHT 

I '1-------~~~-------1' I 
11.B' 126.6" 11.6" 

FTP-7A-04 
12'-611 x 7' 
3" Radii" 2 11 Border 
10" Series E Legend 
Green Background 
White Legend & Border 

If 
-

KJ'E 
-

8' -
KJ'E 

-
8' -
KJ'E 

-
8' -
KJ'E 

-
9' 
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18'-6' 

' ' -

51.5I 

14' 

STATE OF FLORIDA -12!'£ 
J' 

WELCOME CENTER 12!'£ 

1 J' 
/SHE MILE _IO"E 
II.SH- 14' - -

I ,,_ ______ ~-----<' I 
IO.r 201.B' IO.r 

FTP-10-04 
18'-6" x 61-6 11 

3 11 Radii" 2" Border 
Series E Legend 
Blue Background 
White Legend & Border 

. . 
I I 

-- -
15.f 

Tourist Information -13.3'£ 

~ Center ~:i·E 
-/0.f 

NEXT RIGHT -IO'E 
... 
_______________ _,-12.f 

-- -
125.7':>-------18-8.-6'-------<:25.7'1 

FTP-14-04 
201 x 7' 
3 11 Radii 2 11 Border 
Series E Legend 
Blue Background 
White Legend & Border 

24.7" 

6.1 11 

-
S.2 11 

FLORIDA'S 
TURNPIKE 

.. ~ 

S"B 

-2" 

S"B 
1--

20.9 11 

FTP-16-04 I >---------<',I - " 
2

1
-6

11 x 3
1 

3.4"' 23.2'1 3.4'/ 
t-J. 11 Rodi i ~" Border 
S" Serles B Legend 
Green Background 
White Legend & Border 

181-0• 

- -------------- -,s• 
STATE OF FLORIDA -12"£ =8· WELCOME CENTER 12"£ 

7' : 
~ -------------- =r I ,,_ ______ ~-----<' I 

1.r 201.8' 1.r 

FTP-11-04 
18' x 71-6 11 

3 11 Radii 2 11 Border 
Series E Legend 
Blue Background 
White Legend & Border 

. 
I 

121-6 11 

I ------------------ - 9" 

STATE OF FLORIDA 
WELCOME CENTER 

1 MILE 

-8 11£ 
6" 
8 11£ 
6" 
8 11£ 
9" 

-~ ... --------------- -

FTP-15A-04 
121-6 11 x 4 1-6 11 

3'1 Radi"i 2" Border 
8'1 Series E Legend 
Blue Background 
White Legend & Border 

ARROW DETAIL 
FOR SIGN FTP-16-04 

fi" R 

4fi.11 

121-6 11 
8" ________________ _ 

611£-
8"-

8 11£-

STATE OF FLORIDA~ 

OFFICIAL \;) 

WELCOME CENTER 
8'/= ... ---------------11111 •,_ _____ 11~6~" ------<~ 23" I 

FTP-12-04 
121-6 11 x 41-6 11 

3 11 Radll 2 11 Border 
Series E Legend 
Blue Background 
White Legend & Border 

IO'; "'I ___ 11:_2 __ M_1L_E ___ _,I ~; 
I I I I 

' w ' • ' w ' 

FTP-158-04 
121-6 11 x S' 
3 11 Radii 2 11 Border 
8 11 Series E Legend 
Blue Background 
White Legend & Border 

8 11 -3or4 
Digi"ts 

10 11 - I Or 2 Digits 

s.J.11 - 3 or4 
Digits 

S" - I or 2 Digits 

FTP-!1-04 
2'X 2 1 

I 

t/ 11 Radii ~11 Border 
White Background 
Black Legend & Border 

201" 2 

I 

c= --

2411 

1311 

1'r 

~ r 
20.J." 

2411 

l 411111_ 
-

I 

See Sheet 3 of II 
For Additional Details. 

' 
61-fl 

' 
I I 

--

WELCOME 

"' CENTER 
' "' ;t 
- - ...._ ______ _, 

I l,__ _ ____,I I 
13.r' 51.r ~3.2!' 

FTP-13-04 
61-611 x S'-6 11 

3 11 Radii 2 11 Border 
8 11 Series E Legend 
Blue Background 
White Legend & Border 

I 
I 

' 65.4" 

FTP-15C-04 
121-6'1 x S' -6 11 

3 11 Radii 2 11 Border 
Blue Background 
White Legend & Border 

~ 
I I 
I /9.f I 65.S~ 

2006 FOOT Design Standards 
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F 

E 

L 
I 

1'" 
1' 

20-j" 1'" 
'1 

-:'.' 

~ 

-- DIGITS 

~ 
Q t 1-2 

3 

4 

30" 24" 

3 or 4 DIGITS I or 2 DIGITS 

INDEPENDENT USE OTHER THAN FREEWAY 

B 

Varies E 

3 OR MORE DIGITS I OR 2 DIGITS 

A B c 0 E F G H 

30 11 24" 26 11 12 11 t.J," 2.J.11 
4 

a.J,11 ,1.11 
4 

36 11 30 11 32 11 15 11 1.111 
4 3f 11 8~11 1111 

4 

42 11 36 11 38 11 15 11 t-1," 5.111 
4 //

11 1111 
4 

GUIDE SIGN USE 

Notes: I. Florido marker shall have Black Legend with White Background. 

2. Stroke width of State outline to be I" for independent use and !/" for Guide Sign. 

3. Numbers are seri"es D. 

Fl.DR/DA ROUTE MARKER 

FTP-fT-04 

NUMERAL 
SIZE 

10" 

8" 

8" 

E 

B 

SERIES 
PANEL 
SIZE 

D 24 11 x 24" 

c 30 11 x 24 11 

c 30" x 24 11 

SIGN A B c 
4 DIGIT esj• 42• i• POST /IOONTEO 

2 DIGIT 211· :J6" 1· <NERHEAD 

:S DIGIT 251• 42• i" <NERHEAD 

4 DIGIT 291• ~· i" <NERHEAD 

K 

"-

0000 1 
COUNTY 

A 

DIMENSIONS 
0 E F G 

10• 4• 4• B" 

11• :s• :s• 12• 

B" 4• 4• 12• 

B" s• s• 12• 

"

'" 

H 

B" 

41• 

6" 

B" 

J 

Bi" 

11• 

Bi" 

9i" 

Notes : 

I. All Legend Serles "DH. 

2. Color: Yellow Legend and Border 
on Blue Background. 

3. When used on a gulde sign, marker 
must be over/old on a rectangular 
Yellow Background as shown in chart. ** 

K R 5 ** 
22• s• Bi" >< 
fBf• 4'" 11• 42"x 42• 

22• s• Bi" ~·x ~· 

251• si" KJI• 52"x 52" 

Ml-6 COUNTY ROUTE MARKER DETAIL 

FTP-18-04 

15" 

7" 

L~----------------..,., I 

48" 

1-3 DIGITS 15" SERIES C 

4 DIGITS 12" SERIES C 

INDEPENDENT USE FOR FREEWAY 

36 11 

@ -
-
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' 
f'-0 11 

' 
I I -- -

3.5 11 

24 
~ HOUR 

PARKING 
FTP-19-04 
I' X l'-6 11 

11.11 Rad!! 

-~ ~!!!!!!!!!!!!!!!!!!!!t!I 

'/i Border i" Inset 
Top 4 11 Series D 

Bottom 2 11 Series C 

I 1f----~---j' I 
1.4 11 9.3" 1.3 11 

White Background Green Legend & Border 

24' 

' 

, .. 
I~ 

1'.. 

-

4"D 

1.2 11 

2"C 

1.2" 

2"C 

I.I" 
1.5 11 

-
1.7 11 

-

FTP-23-04 INTERNATIONAL SYMBOL OF ACCESS FOR 

24 11 x 2411 

lj" Radii 
Blue Background 

HEARING LOSS 

White Legend & Border 

. 4'-0' _. 

MOVE ACCIDENT 
lo VEHICLES FROM I 

"' TRAVEL LANE 
~ 

I I 
4.11' 38.8" 4.11' 

FTP-27-04 
4' x 2 1-611 

2" Rodi! ~" Border 
4" Series C Legend 
White Background 
Black Legend & Border 

-
5" 

-
4'C 
4' -
4'C -
4' -
4'C 

5" 
-

ALL LETTERS 

' -
l'-0" 

6. }· 
BWE 0.'6 11 

/
11 SERIES C 

111 SPACING 
BETWEEN LINES 
OF TEXT 

FTP-20-04 
I' X f'-6 11 

lj" Radli i" 
Border i" Inset 
I" Series C Legend 
Color 
Background 
Legend and Border 

FTP-24-04 
2'X 2' 
1-J. 11 Rodi! 

,. 

Blue Background 

~ 

' 

WH1f£____________ J" 

PARKING BY -1·c 
-1· 

DISABLED -1·c 
-1· 

PERMIT -1·c 
-1· 

ONLY ~·c 
\ ~~II 

Top 
Blue 
White 

12" 
' 

Bottom 
White 
Black 

24" 

I 2..B" I 
18.4" 

I 
I 2..B" I~--~~--__, 

, 
I ' 

INTERNATIONAL TOD SYMBOL 

White Legend & Border 

9'-0" 

MOVE ACCIDENT 
lo VEHICLES I 

"" 
TRAVEL 

S.5· 

FTP-28-04 
9'X 41-6 11 

3 11 Radii~" Border 
8 11 Series D Legend 
White Background 
Block Legend & Border 

9r 

FROM 
LANE 

8.5" 

TOP 

BOTTOM 

7' 
-
B'D 

-
8' 

-
B'D 

-
8' 

-
B'D 

-
7' 

I 

ALL LETTERS 
rJ. 11 SERIES C 
l"SPACI~ 
BETWEEN LINES 
OF TEXT 

FTP-21-04 
l'-6" x 2 1-611 

Ii" Rodi i i" Border i" Inset 
12

11 Serles c Legend 
Color Top 
Background Blue 
Legend and Border White 

l'-6" 

! PARKING BY --J;S::c 
'-'." DISABl.SI ~,,5"C 
_ PERml 3,,5"C 

,_,==o=L='==fl3:g::c 
I )'""~~-<I I 
3.8 1 10.4" 3.8 11 

Bottom 
White 
Block 

ST NAME 
- '~~~~~!!!-'I _!_.SH 

11.511 6H l.5"1 

FTP-25-04 
9 11 XI' 
1J" Rodi i i" Border i" Inset 
I" Series D Legend 
White Background 
Black Legend & Border 

2'-0" 

GROOVED 

FTP-29-04 
2' X I' 
rJ." Radli i" Border i" Inset 
4" Series C Legend 
Yellow Background 
Black Legend & Border 

19.8" 

4" 

4"C 

4" 

' f'-QH ' 

$100 FINE -
I" 

F.S. 318.14 ,1 ="1·c 
\'-... ~ .................................... ~~~/ 1.5" 

'- "-...... / -
I I I I 

2.9" 

FTP-22-04 
I' X 6 11 

1j11 Radii" i" Border i" Inset 
111 Series C 
White Background 
Black Legend & Border 

. l'-0 11 

Supplemental panel 
for the FTP-20-04 
and FTP-21-04 signs 

'~~~~~~~~~~,,~ 
..PUSH BUTTON 

' 
-1· 
-l"D 
-1· 

TO 
CROSS 

NAME NAME 

" 
FTP-2E-04 
I' X I' 
1-J. 11 Radii i" Border i" Inset 
I" Series D Legend 
White Background 
Block Legend & Border 

" 

-ro 
-1· 
-ro -,. 
-l"D -,. 
J2· 

I" -
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' 
2'-0" 

' 
I I 

-- rr====="' 
SCHOOL 

DAYS 
0:00-0:00 

0:00-0:00 
FTP-30-04 -- ~~~~~~~ 
2'X 3' 
1111 Radii 11 • ' 11 111 Border i" Inset I.tr 20.3" l.9s 
Top 4 11 Serles D Legend 
Bottom 3" Series C Legend 
White Background 
Black Legend & Border 

SCHOOL 
ENTRANCE 

FTP-33-04 
2'-6" x 2'-6" 
5" Serles c Legend 
2" Radii" i" Border 
Yellow Background 
Black Legend & Border 

I0'-0~ 

5' 

4'0 

4' 

4'0 

4' 
-3'C 

4' 
-3'C 

5' 

5'c 

5'C 

' r,;;;;.======== -8. 

SPEEDING FINES 
DOUBLED 

WORK ZONES 

8'E 
8' 
8'E 
8' 

8'E 
8' 
8'E SCHOOL ZONES 

~========~ =8· 
I '>----------------<' I 
f()' IOO' f()' 

FTP-31-04 
State Line Sign 
10' x 6' 
3 11 Radii" 2 11 Border 
8 11 Series E 
White Background 
Black Legend & Border 

' ' 
I I 

-- r,;.=====~ 

FTP-30A-04 

SCHOOL 
DAYS 

~ 0:00-0:00 
0:00-0:00 
0:00-0:00 

--~~~~~~~ 
2'X 3' 
11

" Radii 
'[,, Border .J.si Inset 
8 8 

I ~>--------<~ I 
l.Bn 20.3~ t.9" 

Top 4" Series D 
Bottom 3 11 Serles C 
White Background 
Blaok Legend & Border 

I 

I 
--

2'-o' 

END 

~ SCHOOL 
ZONE 

--

I 

I 

-3. 

4'0 

4' 

4'0 
-3. 
-3'C 
-3. 

-3'C 
-3. 
-3'C 
-3. 

5' 

4'E 

4'0 

4' 

4'E 

5' 

FTP-34-04 l>----1 --II 
1.8" 20.3" /,9' 2'X 2'-6" 

4" Serles 0 and E Legend 
t.J.11 Radii" i" Border i" Inset 
White Background 
Black Legend & Border 

I 

3'-0" 
I 

SPEEDING 
FINES 

DOUBLED 

4'0 

4' 

4'0 

4' 

4'0 

5' 

-~====~-
FTP-38-04 
Arterial Sign 
3' x 2'-6 11 

2 11 Radll i" Border 
4" Series 0 
White Background 
Black Legend & Border 

8'-6' 
' ' --
rr=========~ 5• 

20' 

? 
SCHOOL ZONE 11'0 

3:~0.8' 

00 II MPH ~·0 ;,. IO"O 
-

WHEN FLASHING IJ'o 
==========~ -6' 

18' 

--

FTP-31-04 
B'-611 X 4' 
3 11 Radll 2 11 Border 
Series D Legend 

• * 12" Signal Head 
~ (Yellow Lens) 

Yellow Background Top White Background Bottom 
Black Legend & Border 

2' 

-- '..,. ................................ ,'-M 2.5s 

FTP-35-04 
2'X 3' 
1.J. 11 Radii" i" Border i" Inset 
Series 0 Legend 
Series E Legend 
Yellow Background Top 
Black Legend & Border 

White Background Bottom 

4'-(f 

* Note: 
Flashing beacon 
may be placed 
within or below 
panel. 

- 'r,.=========="' -
8' 

SPEEDING 6'0 

r 

FINES 6'0 

r 

DOUBLED 6'0 

8' 
FTP-39-04 -~ .................................... ~ _ 
Freeway Sign I 
4'X 4' 5.1" 
3 11 Radll i" Border 
6" Series 0 
White Background 
Black Legend & Border 

31.11' 
I 

5.r 

' 
B'-ft 

' 
I I 

-- ~==============="' -r. 9' 

END 12'£ 

to" 

SCHOOL ZONE 8'0 

9' -- ~===============~ -
1 13.3' 'i------z-5-.3_,.,---->-1' 13.4' I 

FTP-32-04 
8'-6 11 x 4' 
3 11 Radii i" Border 
Top 12" Series E Legend 
Bottom 8 11 Series O Legend 
White Background 
Black Legend & Border 

3 1-0 11 

ONE-STOP 
CAREER 
CENTER 

Ill 

4"0 

4" 

4"0 

4" 

4"0 

4" 

4" 

FTP-36-04 
3'X 3' 

4" 

~"'"-,---------,--·-14.l"t----1!7=.9~,~, ----<4./ 111 

Jj" Radi"i 
4" Series 0 
Green Background 
White Legend & Border 
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3 1 -611 

--
6" 

FLORIDA LITTER LAW =3
11
C 

5" 

$50 MIN 6 11C 

5" 

FINE FOR 6 11C 

5" 

LITTERING 6"C 

6" 

FTP-40-04 --"j::====::======L~l -
3'-6" x 4' ~II 3611 3 111 

Ii" Radll ~" Border 
3" Series C Legend 
6 11 Series C Legend 
White Background 
Black Legend & Border 

9'-0" 

SAFETY BELT 
CHILD RESTRAINT 

USE REQUIRED 
BY LAW 

FTP-44-04 
9'X 6' 

9 11 RadU ; 11 Border 
8 11 Series D Legend 
White Background 
Black Legend & Border 

~./ 

3'-6" 
,:;;==;;;::;;;;;::;;==;;;;;;~-4" 

RECYCLING 

0 
-4"C 
;J" 

30" 

4" 
COLLECTION -4"c 

~" 
CENTER 4"c 

i '-i:=~~~=:i-•,c-4" 
~.31, 31.4" ~-3!1 

FTP-48-04 
3'-611 x 5' 
3 11 Radll 
4 11 Serles C Legend 
Green Background 
White Legend, Border & Symbol 

7111 

B" 

8 11D 

B" 
8 11D 

B" 

8 11D 

B" 

8"D 

B" 
-

2 1-6 11 

FLORIDA LITTER LAW 

$50 MIN 

FINE FOR 

LITTERING 
FTP-4/-04 
2'-6" x 3' 
lj" Radii i" Border 

1
3 11 24 11 

2 11 Series C Legend 
4 11 Series C Legend 
White Background 
Black Legend & Border 

4'-0" 

SAFETY BELT 

3"1 

9 
CHILD RESTRAINT 

"' USE REQUIRED 
BY LAW 

5" 

=2"C 

4" 

4"C 

4" 

4"C 

4" 

4"C 

5" 

4" 

4"C 

4" 

4"C 

4" 

4"C 

4" 

4"C 

4" 

I >------3-9-.7-.,-----<: I 
4.2" 4.2 11 

FTP-45-04 
4'X 3' 
lj" Radii i" Border 
4 11 Series C Legend 
Whlte Background 
Black Legend & Border 

FTP-49-04 

' 

3 1 6 11 -

xx xx xx xx 
RECYCLING 

0 
COLLECTION 

CENTER 
' 

-
-

-

4" 
4"C 
J" 
4 11C 
3" 

3011 

-
-

-

3" 
4"C 
J" 
4 11C 
4" 

3 1-611 x 5'-611 5.2" 31.4 5.5" 
3 11 Radii 
4" Serles C Legend 
Green Background 
Whlte Legend, Border & Symbol 
Municipality Name Optional 

4'-0" 

~===========~ -3" 
8.5 11 

~ Green 

"' 
Blue 

ADOPT-A-HIGHWAY 
Yellow~ A Partnership For 

Litter-Free 
Florida Hl9hways 

}"c 
_]'_" 
_2 11EM 21" 

2" 
J."l=M 
_]'_'(""" 
_2"1=M 
_]'_'(""" 

6 11 6 11 

............ .,..111111. ................ ~ ........ '!/ -311 -311 

Black with 
FTP-42-04 White strlpe 

4' x 2'-6 11 

3 11 RadU 
4" Serles C Legend 
2" Series EM Legend 
White Background 
Blue Legend & Border 

3'-0 11 

BUCKLE UP 

Blue 

31.511 

FTP-46-04 

-=z..3" 
-......IT .... • .... s ........ TH .... E ........ LA ........ w_, =~::o 

3 'X 4' I II 29.711 I 3.1 3.111 

rJ11 Radii i:" Border 
3 11 Series D Legend 
Whlte Background 
Black Legend, Border & Man Belt Symbol 
Florida Shield Green 

DETAIL for FTP-48-04 ond FTP-49-04 

2411 

12 11 

4'-0 11 

FLORIDA 

3111 HIGHWAY 
9 PATROL ,.. 

4 110 DIAL* FHP 
1311 (347) 

FTP-43-04 15,, 

4' x 4' 
3 11 Radii I" Border 
Series O Legend 
Blue Background 
White Legend & Border 

38 11 5"1 

2 1-0 11 

-------- -2" BUCKLE UP -211n 
-_2"11 

19.7 11 

=1.f:." IT'S THE LAW 2 o ,,,, ______ ~ 2" 

FTP-47-04 I 
2' x 2' -611 2" 20" 
ti" Radll §-11 Border i" Inset 
2 11 Serles D Legend 
White Background 

I 
2" 

Black Legend, Border & Man Belt Symbol 
Florida Shield Green 

4" 
-4110 

=3" 
6 110 

=3" 
6 110 

=3" 
6 110 

=3" 
6 110 

-4,, 

6.9 11 

16.2 11 

6.9 11 

@ 
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I 4'-rJ' I 

-~~~~~r: 

WEIGHT LIMIT 4"C 

4" 

-

4"C RESTRICTION AHEAD 
1~.~~~~~~~~~~.lf 
3.4' 4l.2" 3.4" 

FTP-50-04 
4'X 2' 
1-J."Radii ~11 Border 
4" Series C Legend 
Yellow Background 
Black Legend & Border 

I 4'-0 11 
I 

- ''f'-::::~::::f" ............ ..,· -II ff" 

30" 
21• 

• lffJ5/ 

?1-111--'~.o,,~/+--
io ,. P--

r.s• 

7" 15.s•I 

ONLY 
5.8' 

FTP-54-04 - -~'"""",""""""""""""""""""""",~_: 
4' x 5' I _,>----

3
-
3
-.s-,,---<, I 

3" Radii~" Border 7.2.H 7.2.H 
10" Series D Legend 
White Background 
Block Legend & Border 

6 1-611 

TRY 
VANPOOLING 

' 
8.5" 

8 110 

6" 

8 110 

5" 
1-800-998-RIDE 6"o 

6.5" 

_,_J~.i~L~~~~~=6~9~.1~..~~~~~~~.~k-=:" 

FTP-57-04 
6'-6 11 x 4' 
3" Radii 
8 11 Series D Legend 
6 11 Series D Legend 
Blue Background 
White Legend & Border 

' 
3'-0" 

' 
' ' - -

3" 

WEIGHT 4"E 

3" 

~ LIMIT 4"E 

3" 

LAST EXIT 4"E 

3" 
--~"""""""""""""""""""""""""""""""""~-I :>------------<: I 

2.r 31.7" 2.2• 

FTP-51-04 
3'X 2' 
1-J." Radii ~11 Border 
4" Series E Legend 
White Background 
Black Legend & Border 

' 
I 

2. -0" 
' 
I 

-- "r'~~~~ ............ ., - -fl s. s~ 

' 
"' 

11 
15" 

. 5. 11'1.l 2. 70" 
N 

.• -1,,, •. 

ONLY 
14-5" 
J5·0 

-- ~"""""""""'""""""""""""!!'!!) 
FTP-55-04 I '>--------<' I 
2' X 2' -6'" 3 6

1

" I 6. 8" ~. 6" 
1~11 Rodll i" Border i" inset 
5" Series D Legend 
White Background 
Block Legend & Border 

3'-0" 

TRY 
VANPOOLING 

1-800-998-RIDE 

2. 8" 

3.5" 

4"C 

3" 

4"C 

3" 

3 11C 

3.5" -----------1 :>-------------*"', I 
2.8;' 30.4" 2.8" 

FTP-58-04 
3'X 2' 
3 11 Radii 
411 Series C Legend 
3 11 Series C Legend 
Blue Background 
White Legend & Border 

FTP-52-04 
2' x 2'-6" 

2' 
' ' 
' 

- ~--------~ - 4.5" 

RIGHT 
TURN 
ONLY 

5'c 

3' 

5'C 

3' 

5'c 

lj" Radii §11 Border i" Inset 
5" Series C Legend 
White Background 
Block Legend & Border 

6'-6 11 

TRY 
CARPOOLING 
1-800-998-RIDE 

8.511 

8"0 

6" 

8"0 

5" 
6 110 

6.5" 
_J_;l~-;::,~~~~~6~9=.7~"~~~~~~,""11-'-' 

4.1" 4.2" 

FTP-56-04 
6'-6 11 x 4' 
3" Radii 
8" Series D Legend 
6 11 Series D Legend 
Blue Background 
White Legend & Border 

6'-6 11 

~~:::::::::::::::::::::::::::::::::::::::::::::;'-

TRY 
TRANSIT 

1-800-998-RIDE 

6" 

8 110 

5" 
6"0 

6.5" 
-'-~~====::;;:;;;:====:::;-',-I I 69.7" l I 

FTP-59-04 
6'-6 11 x 4' 
3 11 Radll 

4.1" 4.2" 

8 11 Series D Legend 
6 11 Series D Legend 
Blue Background 
White Legend & Border 

FTP-53-04 
2' x 2 1-6 11 

2' 

LEFT 
TURN 
ONLY 

5•c 

3" 

5'c 

3" 

5'C 

4.5• 
~~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~-

! 5. r ,,___13-.-8~. _.,, 5. r I 

tJ" Radii i" Border i" Inset 
5 11 Serles c Legend 
White Background 
Black Legend & Border 

3'-011 

TRY 
CARPOOLING 

1-800-998-RIDE 

4"C 

3" 

4"C 

3" 

3"C 

3.5" -~ ~ .... ___________ __., -

I 'i------~~----j' I 
2.B,j 30.4H 2.B" 

FTP-56A-06 
3'X 2' 
3" Radii 
4 11 Series C Legend 
3 11 Serles c Legend 
Blue Background 
White Legend & Border 

' 
3'-0" 

' 
- ,------------..... -3.5 11 

TRY 
TRANSIT 

1-800-998-RIDE 

4"C 

3" 

4"C 

3" 

3 11C 

3.511 
_________ _, _ 

FTP-60-04 
3'X 2' 
3" Radii 

I ·~-----~------<: I 
2.8" 30.4" 2.8" 

4 11 Series C Legend 
3 11 Serles c Legend 
Blue Background 
White Legend & Border 
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3'-0" 

NO 
TRAIN HORN 
IOPM 6AM 

FTP-61-04 
3'X 2' 
Series C Legend 

2 11 Radll i:" Border 
Yellow Background 
Black Legend & Border 

3'-0" 

4.2" 

OFFICIAL 
USE ONLY 

4.4" 

FTP-66-04 
3' x 11-611 

Series D Legend 
1.5 11 Radii ~" Border 
White Background 
Black Legend & Border 

27.2" 

" ~ 

I It] START CROSSING 
r/i- Watch For 

Vehicles 
' '• ' - DON'T START 
:[I]: Finish Crossing 
·~E· II Started 
~ 

[I] DON'T CROSS 

PUSH BUTTON • 

JO CROSS 

STREET NAME 

,\ 

13.3" 

0.2" 

12.6' 

0.2" 

12.6' 

0.2." I 2.6" 

\' I 

' / I
0.2" 

JJ" 

i----------" I 

0.5" 8
11 

0.511 

FTP-69A-06 

9 11 x f'-3" 

Serles B Legend 

4.5" 

4"C 

2" 

4"C 

2" 
3"C 

4.5" 

4.4" 

3.5' 

4"0 

3' 

4"0 

3.5' 

f.5" Radii f" Border 
White Background 

Black Legend & Border 

See Standard H!gf'Mlay 
Signs Manual for letter 
SfXJOfng and figure sizes. 

FTP-62-04 I 
3'X 3' 7.f 
Series C Legend 
2 11 Radii~,, Border 
Yellow Background 
Black Legend & Border 

34.6' 

4'-0" 

® 

I9.4 

5"C 

5" 

5"c 

6' 

4C 

}4.4 

1.r I 

4" 

116" 
4" 

TRAVEL J 7"0 

5" 

INFO J 7"0 

5" 

CALL 511 J 7"0 

FTP-67-04 
I 4' x 5' 3.5" 

Series D Legend 

3 11 Radii i:" Border 
Blue Background 
White Legend & Border 

I 

FTP-69B-06 

9 11 x f'-6 11 

0.3" 

Series B Legend 

1.5" Radii f" Border 
White Background 

Black Legend & Border 

5" 

41.I . I 
3.5" 

13.6" 
rll START CROSSING 

Watch For 
Vehicles 

DDl'I nm w Finish Crossing ]::: II ~llCI~~ 

0.2" 

I08J TIME REMAINING 
_ To Finish Crossing 

rE DON'T CROSS 

TO CROSS ~ 

PUSH BUTTON' 

STREET NAME 

12.B" 

F:: 
I

0.2" 

2.4" 

I 
0.3" 

See Standard Hlgfway 
Signs Manual for letter 
spacing and figure sizes. 

2'-0 11 

4"E 

4" 
CALL 
BOX 411EM 

~5" .,. _____ ... _2.5" 

MILE 4"E 

FTP-63-04 
2' x 3 1-6 11 

Jj" Rodi xxx 4" 

6"E 

Top 4 11 Series E 5 11 

4
11 

Serles EM '-'------•' -
Blue Background ~,,,.. ~--22~,,----<1), 
White Legend & Border 
Bottom 4" Series E 
6 11 Series E Green Background 
White Legend & Border 

3'-0" 

3:15" 

® }4· 

TRAVEL 
INFO 

CALL 511 
FTP-68-04 I I 
3' x 41 3.3H 29.4" 3.3" 
Series D Legend 
2.25 11 Radii i:" Border 
Blue Background 
White Legend & Border 

2 1-6 11 

PEDESTRIANS 

BICYCLES 
t, 
' MOTOR VEHICLES 

"' LESS THAN 5 BHP 

PROHIBITED 

4" 

5"0 

3:15" 

5"0 

3:15" 

5"0 

3:15" 

4.2" 

2"0 
3" 
2"0 
3" 
2"0 

= 1.5" 
2"0 
3" 

3"0 

4.3" 

FTP-70-06 
2. 1-6 11 x 2.' -6 11 

2.35" 
25.3 11 

2.35" 

Series D Legend 
1.5" Radii f" Border 
White Background 
Black Legend & Border 

' 
2'-0 11 

CALL 
BOX 

' 
5" 

4"E 

4" 

411EM 

~,5" .., _______ _ 2.5" 

MILE 4"E FTP-64-04 
2' x 3 1-611 

1-J 11 Radi xxx.x Top 4 11 Series E 
4 11 Series EM 
Blue Background 
White Legend & Border ~,..,, ~-~2~2~" -~--<1~ 
Bottom 4" Series E 
6 11 Series D 
Green Background 
White Legend & Border 

DETAIL for FTP-61 AND FTP-68 

3'-0" 

4" 

6 110 

5" 

EMERGENCY 
j INFO OJ 

xx.x FM 

2.5" 

l5"C 
2" 

l5"c 
2" 

l5"c 
2.5" 

I 

2J" 31.B" 
I 

2J" 

FTP-71-06 
3'X 2' 
Series C Legend 
1.511 Radii i:" Border 
Blue Background 
White Legend & Border 

@ 
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FTP-72-06 
4' x 4' 
Serles C Legend 
3" Radfl -74 11 Border 
Yet/aw Background 
Block Legend & Border 

29" 

I/4.4" 

8"C 

6" 

8"C 

6" 

8"C 

I/4.4" 

17.9" 

i I SAFETY BREAK I :;~ 

FTP-76-06 
5'-6" x l'-3" 
Series D Legend 
Blue Bock.ground 
White Legend 

5' 
lC) 12"D 

2.411 

4'-0" 

47.2" 

l _ ___......._,......._:__,I 
0.5" 47

11 
0.5" 

FTP-80-06 
4'X 5' 
Serles D Legend 
3" RadU ~,, Border 
Whlte Background 
Black Legend & Border 

FTP-73-06 
3'X 3' 
Series C Legend 
2 11 Radii ~,, Border 

Yellow Background 
Black Legend & Border 

FIRE 
SMOKE 
AREA 

13JD 

F.9· 
6'C 

3" 
6'C 

~· 
6'C 

1/.9' 
I 

zl~I M_A_CH_IN_ES~I ::0 

FTP-77-06 
5 1-6 11 x 11-3 11 

Series D Legend 
Blue Background 
White Legend 

13.711 

1c--------1 
O.SH 35" 0.5" 

FTP-81-06 
3'X 4' 
Series D Legend 
3 11 Radii ~" Border 
White Background 
Black Legend & Border 

6.85 11 

5'-6H 5'-6H 

5" 5" 

VENDING 8"0 VENDING 8"0 
lo lo 

I 4' I 

°" MACHINES °" 8"0 FREE 

6.85" 

FTP-74-06 
5'-6" x 2 1-611 

Series D Legend 
1.5" Radli ~11 Border 
Blue Background 
White Legend & Border 

I 

4.95" 

FTP-78-06 
3'X 3' 
Series C Legend 
3 11 Rodlf i" Border 
Blue Background 
White Legend & Border 

6"0 

8.3" 
FTP-82-06 
2'X 2 1-6 11 

Serles D Legend I" 
1.5" Radll ~" Border 
Whlfe Background 
Black Legend & Border 

@ -
-

52JH 

3'-0" 

2.6J" 

22' 

5" 

6.85H 

4"C 

,. 

6.25' 

FTP-75-06 
5'-611 x 2'-6 11 

Series D Legend 
3" Radii ~11 Border 
Blue Background 
White Legend & Border 

FTP-79-06 
2'X 2' 
Series D Legend 
3 11 Radii~" Border 
Blue Background 

4" 

White Legend & Border 

2006 FOOT Design Standards 
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COFFEE 6"0 

53.S" 

2'-0H 

16' 

6.25' 

3" 

19· 

2" 
2"0 
2" 
2"0 

4" 

4' 

Last 
Revision 
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5" 
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MOT-1-04 
4' x 4' 
3 11 Radii i'1 Border 
611 Series C Legend 
Orange Background 
Block Legend & Border 

MOT-5-04 
4' x 4' 
3" Radii i" Border 
6 11 Series C Legend 
Orange Background 
Black Legend & Border 

MOT-9-04 
4' x 4' 
3 11 Radii i 11 Border 
6 11 Series C Legend 
Orange Background 
Black Legend & Border 

TRUCKS 
ENTERING 
HIGHWAY 

16.9' 

7.3' 

6'C 
5' 

6'C 
5' 

6'C 
5' 

6'C 

18.3' 

r~-8· 
6'C 

-4.5' 

6'C 
-4.5' 

6'C 

r~-8· 

14.4' 
6'C 

=4· 6'C 

=4· 
6'C 

=4· 
6'C 

114.5' 

MOT-2-04 
4'X 4' 
3 11 Radii i" Border 
Grid = 2 11 X 2 11 

Orange Background 
Block Arrows & Border 

MOT-6-04 
22.5~ 

5 1 x 5' 
3 11 Radii ! 11 Border 
6 11 Series D Legend 
Orange Background 
Black Legend & Border 

MOT-10-04 
4' x 4' 

3 11 Radii i" Border 
6 11 Series C Legend 
Orange Background 
Black Legend & Border 

TRUCKS 
ENTERING 
HIGHWAY 

22.5' 

]~' 
6'0 

-4.5" 
-6'0 
-4.5" 
-6'0 r, 

MOT-3-04 
4'X 4' 
3 11 Radii i" Border 
Grid • 2 11 X 2 11 

Orange Background 
Block Arrows & Border 

MOT-7-04 24.3' 

5 1 x 5' 
3 11 Radii 111 Border 
6 11 Series D Legend 
Orange Background 
Black Legend & Border 

TRUCKS 
TURNING 

LEFT 
000 FT 

24.3' 

122.2' 

6'0 
=4.5' 
6'0 

=4.5' 
6'0 

-4.5' 
-6'0 

122.2' 

4.5" 

MOT-4-04 
4'X 4' 
3 11 Radii i" Border 
611 Series C Legend 
Orange Background 
Block Arrows & Border 

MOT-8-04 22' 

5' x 5' 
3" Radii I" Border 
6 11 Series D Legend 
Orange Background 
Block Legend & Border 

BUSINESS 
ENTRANCE 

6'8 

4' 

6'8 

MOT-11-04 
J' x J' 4.7N 

ti" Radii i" Border 
611 Series B Legend 
Blue Background 
White Legend & Border 

@ -
-

4' 

- 7" 

4.5" 

4J' 

2006 FOOT Design Standards 
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MERGE 
RIGHT ON 
FLASHING 

ARROW 

22' 

Last 
Revision 

04 

6'C 

5' 
6'C 

5' 
6'C 

18.3' 

122-~ 
6'0 

=4.5° 
6'0 

-4.5° 
-6'0 
-4.5" 
-6'0 

122.~ 
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' 
2'-(j' 

-

3" 
-

PEDESTRIAN 2"8 

~ -

2" 
-

WALKWAY 2"8 

3' 

MOT-12-04 
2' X I' 

-

-

I 3.9' ' 

!/'' Radii i" Border i'' Inset 
2" Series B Legend 
White Background 
Black Legend & Border 

I0.7' ' 

3'-6" 

5\ow Down 
My Daddy 

Works Here 

' 

~~ ........................................................ ~ 
1 4.5 11 'e-------3-2-.9-,----' 4.5" 1 

MOT-16-06 
31-6 11 x 21-611 

1.5 11 Radii~,, Border 
5" Kids Serles Legend 
Orange Background 
Black Legend & Bonier 

' 

' 

-

3.8 11 

-

5 11Kids 
-

3.7 11 

-

S"Kids 
-

3.711 

-

S''Kids 
-

3.811 

-

' 
6'-0" 

' 
' ' -
/ ' 

SPEEDING FINES 
b DOUBLED 
' ,,_ 

WHEN WORKERS 
PRESENT 

-

18.t ,~----5-5-.r~----, 8.2" I 

MOT -13-04 Freeway Slgn 
6 1 x 4' 
3 11 Radii~,, Border 
6 11 Series C Legend 
White Background 
Black Legend & Border 

' 

3 1-6 11 

' 
~~iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii~ 

5\ow 
My 

Down 
Mommy 

Works Here 
~~ ................................................................ ~ 

1 4.5 11 'e-------32-.9-,----""'' 4.5111 

MOT-IT-06 
31-511 x 21-511 

1.5 11 Radii" ~" Bonier 
5 11 Kids Series Legend 
Orange Background 
Black Legend & Border 

-

5.2" 
-

6"C 
-

4.Sa 
-

6"C 
-

4.Sa 
-

6"C 
-

4.5° 
-

6"C 
-

5.3« 
-

-

3.8 11 

-

5 11Kids 
-

3.7'' 
-

S"Kids 
-

3.711 

-

S''Kids 
-

3.811 

-

4'-S' 

' ~ 

SPEEDING FINES 
DOUBLED 

[m· 
6'0 

-
4" 

' -

4" • - . ,,() 4"C 
-

4" GROOVED -

4"C 
-b 

' .., 
WHEN WORKERS 

-

6"0 
-PAVEMENT 4" 

-

PRESENT 
I 8.4" '~----37~.,~---' 8.5' I 

MOT-14-04 Arterial Sign 
4'-6 11 x 3' 
3 11 Radii ~11 Border 
4 11 Series C Legend 
White Background 
Black Legend & Border 

4"C 
-

4" 
-

4"C 
-

4" 
-

MOT-15-06 
4' x 4' 
3 11 Radii~,, Border 
611 Series D Legend 
Orange Background 
Block Legend & Border 
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Span Wire Clam 

Slgn Face 

LJ 

Adjustable 

Hanger 
Messenger Wire 

TYPICAL INSTALLATIONS FOR SIGN PANEUSJ 
MOUNTED ON SPAN WIRE 

i" B Stalnless steel round head bolts with 
nuts and look washers. Bolts shall be spaced 
on 12" centers max. 

Aluminum ~ 1.75 x 1.75 x 1.08 

Wire Rope Clamp 

SIGN MOUNTING DETAIL 

See Index !T7Z1 I of 2 
for pole attachment. 

TYPICAL SPAN WIRE INSTALLATION 

LJ 

Wire Rope Clomp 

* In Order To Ease Jnstal/atlon, Sign 
Face No. 2 Should Be Installed 
After Mounting To Span Wire. 

Alumlnum ~ 1.75 x 1.75 x 1.08 

,,, B Stafnless steel round head bolts with 
nuts and look washers. Bolts shall be spaced 
on 12" centers max. 

Slgn Face f No. I J 

- Messenger Wire 

--- Wlre Rope Clamp 

The overlapped connection of adjustable hangers shall use a mlnlmum 
of 2 bolts with o minimum spacing between bolts of 2". 

DETAIL OF OPPOSING 
SIGNS SPAN WIRE MOUNTED 

Notes : I. Bottom edge of signs shall be approximately of the 
same elevation. 

Type D 

Messenger Wlre 

..f"• Stainless steel bolts with 
nuts and look washers. 

2. Span wfre fnstallatlons that support only sfgns should 
be provided with a minimum panel weight of 7 PSF. 

3. Type B & C attachments wfth one hanger shall have 
wind beams for signs wider than 3.j'. The beams 
shall extend to withln 6" of the slgn edge. 

4. Type B & C attachments for signs 4' and wider 
shall have 2 hangers. Signs 7' and wider shall have 

wind beams that extend to within 6" of the sign edge. 

5. Type D affaohments shall be for signs 3.j' wide or less. 

6. Sign panels shall meet the requirements of Index 11200. 

7. Refer to section 634 of the Standard Speolfloatlons 
For Rood And Bridge Construction. 

8. All bolts. nuts. and washers shall be passlvated 
stainless steel, AISI 300 series, commercial grade, 
type 316. 

0 
0 

O Adjustable Hanger 

0 

0 

0 

0 

i" B Stolnless steel bolts 
with nuts and look washers. 

Shurlock Serrations 

ADJUSTABLE HANGER 
FOR SIGN MOUNTING 

SINGLE POINT ATTACHMENT 
2006 FOOT Design Standards Last 
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-

LJ 

Type D 

Span Wire Clam 

Type 

Catenary Wfre 

Notes : !. Bottom edge of signs shall be approximately at the 

same e/evat!on. 

2. Type B & C attachments with one hanger shall have 

wind beams for signs wider than 3.j'. The beams 
shall extend to within 6" of the si"gn edge. 

3. Type B & C ottochments for signs 4' ond wider 
shall have 2 hangers. Signs 7' and wider shall have 

wi"nd beams that extend to withi"n 6" of the sign edge. 

4. Type D attachments shall be for signs 3.j' wide or less. 

5. Sign panels shall meet the requirements of Index 11200. 

E~ * l 
1====1--r- - - - - ---e - -l===!XJP=== 

i i 
E~ ct l 

Hanger 
Messenger Wire 

re :::ii 
I I 
lS :::i I 

TYPICAL INSTALLATIONS FOR SIGN PANEU SJ 
IKIJNTED ON SPAN WIRE 

Sign Face 
;f" tJ Stai"nless steel round head bolts with 
nuts and lock washers. Bolts shall be spaced 
on 12" centers max. 

Aluminum r /.75 x 1.75 x I.OB 

Wire Rope Clamp 

SIGN IKIJNTING DETAIL 

/ 

See Index f17Z1 I of 2 > 
• for pole attachment . 
g 
e • 0 " <'i 0 e 
.~ ~ "' 
tp ~ 

" Q, 

TYPICAL SPAN WIRE INSTALLATION 

I 

LJ 

Aluminum r 1.75 x 1.75 x 1.08 

Wire Rope Clamp ----------

* In Order To Ease Installation, Si"gn 
Face No. 2 Should Be Installed 
After Mounting To Span Wire. 

Aluminum r /.75 x 1.75 x I.OB 

f" B Stainless steel round head bolts with 
nuts and lock washers. Bolts shall be spaced 
on 12" centers max. 

Sign Face < No. I J 

------ Wire Rope Clamp 

The overlapped connection of adjustable hangers shall use a 
minimum of 2 bolts with a minimum spacelng between bolts of 2". 

DETAIL OF OPPOSING 
SIGNS SPAN WIRE IKIJNTED 

Messenger Wire 

f" tJ Stainless steel bolts with 
nuts and lock washers. 

6. Refer to section 634 of the Standard Speci"fi"cotions 
For Road And Bridge Construcflon. 

7. All bolts, nuts, and washers shall be passivated 
stai"nless steel, A/SI 300 series, commerci"a/ grade, 

type 316. 

0 
0 

0 

0 

0 

0 

0 

10" Min. 

Adjustable Hanger 

i" B Stainless steel bolts 
with nuts and lock washers. 

Shurlock Serrations 

ADJUSTABLE HANGER 
FOR SIGN l/aJNTING 

TWO POINT ATTACHMENT 
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~ 
FTP-50-041 

© 

i 

WEIGHT 
RESTRICTION 

LIMIT 
AHEAD 

FTP·!KJ-<H 

1320.0' Max. 

BOO' Min. 

Main Road 

~ ~ 
R/2-5 

I 

R/2-5 
W/6-3a FTP-51-04 

~ 
300' 

u 

® ® See Note No. 2. 

SIGN LOCATIONS TYPICAL 

® 

WEIGHT 
LIMIT 

tilll OT 
.. :-c OOT 
'"'"OOT 

II 0 MILES II 
W/6·:!/a 

R/2-5 f 30 11 X 36 11 J 

WEIGHT 
LIMIT 

tilll OT 
.. :-r OOT 
.-'1' .. 00T 

WEIGHT 
LIMIT 

LAST EXIT 
FTP·5MH 

I. See Standard Highway Signs for sign R/2-5 detail. 

2. Sign locatin No. 3 may require some field adjustment. 

R/2-5 f 30 11 X 36 11 J 

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-I Mile Non - Interstate -1/2 Mile. 

5. See Index f7355 for sign details. 

I 

I 

I 
I 

I 

I 

I 

I 

~ 

-

~ 
li 

. 

- - -

~-
R/2-5 

@ 

WEIGHT 
LIMIT 

tilll OT 
.. :-r OOT 
.-'1' .. 00T 

" ~ .._ 

"' " \' 11 " ,, 
~ \' l!I ;: 
"' l)i " 0: ill -

- - - -

II( Ii -
" ), 

:11 1\' 
1: I 

R/2-5 f 30 11 X 36 11 J 

~1--~~~~-B-R_l_DG~E-2_o:_E_F;-~-:-~-es~ig~-:-:-"d-;-:-~C-~-~-O-N-S~~~~~--:_,.__:_;~;~3~s~~:;-~~-o.~ 



W5-2 

Post Mounted 
Delineator r Yellow J 

13 Spaces Cil 100' 

Delete Post Mounted Single Delineators 

When Guardrail is present and install 

Guardrail Reflectors at 1001 Spacing. 

~ 

1510' 

-+ 6 11 Yellow --~ -
W5-2 
36 11 x 36 11 

Wl3-I 
24 11 x 24" 

-
For Paved Shoulders 

/8 11 White GI 45° 
Every 50' For 15701 

While on Righi and 

Yellow on Leff. 

Insert A ~ 
Post Mounted _____/ 6 11 White 

Delineator r While J 
13 Spaces Cil 100' 

Delete Post Mounted Single Delineators 

When Guardrail is present and install 

Guardrail Reflectors at 100' Spacing. 

-

One-Way Traffic 

1570' 

See Nole 2 

6 11 Solid White 
---------------~ ~ 

I I 

6 11 Skip Yellow -.... II 
6" Solid Yellow -- II 

I I 

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

NARROW 
BRIDGE 

W5-2 
36 11 x 36 11 

Wl3-I 

24 11 x 24 11 

For Paved Shoulders 

/8 11 White c;i 45 ° 
Every 50' For 1570' 

-- 6" 

~ 

~ 

Solid Yellow~ 

,,----... 
I '\ 

lnsertAY 

......_ 

6 11 Skip Yellow 

6 11 Solid White -
~ 

13 Spaces @ 100' 

Delete Post Mounted Single Delineators 
When Guardrail is present and install 
Guardrail Reflectors at 100' Spacing. 

2-Way Traffic 

@ -
-

Insert B 

Triple Post Mounted Delineator r YELLOW! 
Installed Behind Guardrail. 

4 Spaces Cil 50' 

--
4 Spaces Cil 50' 

Triple Post Mounted Delineator r WHITE J 
Installed Behind Guardrail. 

Minimum of Three Post Mounted 
Delineators (TRIPLE YELLOW). [I] 

--,.,.. 

[I] [I] 

I 

[I] 

- 6" Double Yellow 

-
I 

[I] [I] 

4 Spaces Cil 50' 

Triple Post Mounted Delineator r WHITE J 
Installed Behind Guardrail. 

2006 FOOT Design Standards 

RURAL NARROW 
BRIDGE TREATMENT 

70' 

12"0~3~6" ~ 
Ii] Black on Yellow~ 

OM3R 
12" x 36 11 

Black on Yellow 

70' 

12 11 x 36 11 ~" ~ 
Ii] Black on Yellow 

Appn>ach ----... Slab 

,,, 

[I] 12 11 x 36 11 ~~ ~ 
Black on Yellow 

70' 

Last 
Revision 

07/01/05 

Begin 
Bridge 

B 
B 

) 

egin 

ridge 
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Direction of Travel 

6" White Edge Line 

4 WHITE Reflective Markers • Evenly Spaced 4" off 18" __.-
White Chevron • 

** 
* 

18" White 

5' Typ. 

Raised Rumble 
Strip See Index 
518 

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

INSERT A 

NOTES' 

I. Bridges should be marked as narrow bridges under the following conditions' 
r I! For approach roadways with paved shoulders when the bridge width 
including shoulders is less than the width of the approach roadway 
including paved shoulders. 
r 2) For approach roadways without paved shoulders when the bridge 
shoulder width is less than 2'. 

2. Roadways with Two-Way Traffic, 
(I J No passing zone should be extended 1510' in advance of narrow 
bridge. 
( 2 J The post mounted delineators shall be installed on both sides of the 
roadway (WHITE on RIGHT / YELLOW on LEFT). If the bridge or the 
approach is on a curve, the post mounted delineators shall be installed 
for a distance of 1510' in advance of narrow bridge on the left side of 

the roadway. 

* ~ Length r 4' and 5' shoulder) 
+ Length r 2' shoulder) 

** + Length r 4' and 5' shoulder) 
-J. Length r 2' shoulder) 

@ -
-

Install 2 RPMs for two foot paved sholders 
and 4 RPMs for four foot paved sholders. 

* 
** 

• 
4 Yellow Reflective • 
Markers Evenly Spaced~ 
4 11 off 18" Yellow Chevron 

18 11 Yellow 

6 11 Yellow Edge Line 

Direction of Travel 

INSERT B 

Varies 
2 1 or 4' 

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 1 outside the 
outer edge of pavement. 

5. The OM-JR & OM-3L mounting height shall be 4' 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 fisted on the Qualified Products List. 

2006 FOOT Design Standards 
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Truss type bracket arm 2" sllpfltter, 
compatible with pole design. 

PVC sleeve 
wlth bushing 

Ground wire shall be attached to 
ground lug or thru bolt on bracket 
arm. and to ground lug on lumfnalre. 

Type III concrete pole f Hollow core ) 
The Type III concrete pole for lighting 
shall be in accordance wlth Section 641 
of the Standard Speclflcotlons for Road 
and Bridge Construction. 

~ Holes for bracket arm 
(Template to be provided 
by arm manufacturer). 

Lum/noire Coble Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

Luminaire 

For mounting 
height, and 
offset see pole 
data sheet. 

Wminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

PVC condult from 
pole to pull box 
with Strain relief 
fittings at both 
ends of conduit. 

Pole 

I #12 AWG insulated 
( TW Green J stranded 
CU bond wire connecting 
Wminaire with grounding 
lug at base of pole. 

Breakaway fuseholders 
with solid copper slugs. 
slugs to be same slze 
as 10 Amp FNQ fuse. 

Luminaire 

Length of Bracket Arm 

Wminoire Coble Type TC 
wlth 2-#12 AWG THW 
or THWN copper risers. 

Edge of traveled 
pavement or face of 
curb. 

1#12 AWG insulated (TW Green) 
stranded CU bond wlre connecting 
Luminaire with grounding lug at 
base of pole. 

1---
1 StrainL--~11~.,,,~=::;i-" 
I rellef 

The conductors in the pull box shall have 
sufffcfent length to completely remove 
connectors and surge arrester from pull 
box for maintaining and trouble shooting 
system. 

Standard handhole with metal 
cover attached with stainless 
steel machine screws 

Pull box I flttlngs 

~ Backflll ln accordance with Section 
125 -8 Standard Specifications for 
Road and Brldge Construction 

12" bed of peorock or 
crushed stone for drainage 

Ground Rod 

AWG bare stranded copper 
ground wire in concrete pole 
with 4' pfgtall at bottom 
end of pole and 2' pigtail 
at top end. 

Pole Setback 

CONCRETE POLE DETAIL 

#5 Stranded CU 
ground wlre ---~-1 

Breakaway fusehalder 

Breakaway fusehofders 
with solid copper slugs. 
Slugs to be some size 
as /0 Amp FNQ fuse. 

Surge Arrester :,. 

on 480V side with a --~1~a!;~~~~J'1Z.:c~,~·.•S:·~ .. :;:.•~. _;;,z·r··1,· ;~~· 10 Amp FNQ slow :_:;j: 
blow fuse for line to ,:•:~. 
fine service both lines 
to be fused. 

U. L. approved Ground Rod 
i» dlameter 20' long copper 

cfad with approved ground 
connection (at all pull boxes). 

. . ,. : :.'<" 

Ground rod 

Luminaire Cable Type TC 
with 2-#12 AWG THW 
or THWN copper risers. 

Cable Strain Relief at 
both ends of Conduit 

Street Side 
··:·)~ZJZ====:::i ·.; ; ·_{.i..··".'·':'."·~·' : ,:· .. ·".·.>:'.I ·-.~; . ' •• 

#5 Stranded CU 
ground wire 

CONCRETE POLE WIRING DETAIL 
NOTES: 

I. Barrier waif or bridge mounted poles: The wfrlng shall be In accordance with Section 992 of the Standard Speclffcatlons. 

I 

Pole setback 20' 

unless otherwlse noted 
on plans 

- - - - - - - - - - _I 

Breakaway fuseholder on 480V side 
with a 10 Amp FNQ slow blow fuse 
for llne to line service both lines 
to be fused. 

Ground 

WIRING DIAGRAM 

Breakaway fuseholder on 480V side with 
a 10 Amp FNQ slow blow fuse for line 
to line service both lines to be fused. 

I #5 A WG Insulated ( TW Green ) stranded 
CU bond wlre connectlng all poles, and 
insulated ( THW or THWN) stranded copper 
clrcult conductors In schedule 40 PVC 
conduit. Cfrcu!t conductors and conduit 
size as shown ln plans. ( Typical) 

I " PVC conduit with Cable Type TC with 
2-#12 AWG THW or THWN conductors. 

METAL POLE DETAIL 

Provide cable length to remove fuseholders 
from transformer base, pole base or pullbox for 
maintenance. Remove slack from the luminaire 
cable to provide tension on the fuseholders 
If the pole breaks away. Pull excess coble 
into pull box tighten strain relief fittings or 
cable clamps at both ends of conduit to 
prevent cable from slipping. 

Surge 
Arrester 

Breakaway fuseholders 
with so/Id copper slugs. 
Slugs to be same size 
as 10 Amp FNQ fuse. 

Straln 
relief 
fittings 

·-·~: .. : 

.• .. 

1#12 AWG lnsulated ( TW Green) 
stranded CU bond wire connecting 
Luminaire with grounding lug at 
base of pole. 

Lumlnalre Cable Type TC 
----with 2-#12 AWG THW 

or THWN copper risers. 

Breakaway fusehofders 
with solld copper slugs. 
Slugs to be same size 
as 10 Amp FNQ fuse • 

Ground lug located 
opposite handhole. 

I #5 AWG insulated 
r TW Green J stranded 
CU ground wire in I" 
schedule 40 PVC conduit. 

U.L. approved Ground Rod i" diameter 
20' long copper clod with approved 
ground connection (At all pull boxes J METAL POLE WIRING DETAIL 

@ -
-
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SLAB DIMENSIONS 

SECTION A-A 

UGHTING GENERAL NOTES AND 

NOTES• 
SLAB DETAILS FOR PULLBOX l.DCAT/ONS 

I. Use clean free draining sand< 5% passing No. 200 sieve for base. 

2. Welded wire fabric shall meet the requirements of ASTM A/85. 

3. Concrete strength at 28 days shall be f'c·3 ks/ 

4. outside edges of slab shall be cost against formwork. 

5. The pull box shown Is l'-3" x l'-3", others approved under Section 635 
of the Standard Speclffcatfons may be used. 
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J11 Expansion Joint (Sealed) 

aL 

\ \. 

'' 

+-+-t--i--+t--

' 
I 

' 
' 

I 

' 

I 
3 11 Typ. 

T 

2 11 Typ 
~ 

I 

I 
I 

I 

' 

' 

I 

I " ,2 Typ. i---

~---+--+-+ - - -1-~ _::::= 

---

_j B ~ 
----------€------~ --~-

' 

' 

' 
' 

71-6 11 

3 1-011 I 

I 
' 

I 
' 

Vories Vories 

I 
' 

I 
' 

_______________ L _____ _ 

Vories 
l'-3 11 10" 

l'-3 11 x l'-3 11 

----------- 1-----

' 

' 

' 
' 

>---- Pull Box 

' 
' 

I 

I 

I 

([_ 

REINFORCEMENT LAYOUT 

NOTES1 
I. Use clean free drolni"ng sand< 5% possi"ng No. 200 sleve for base ( 4 11 J. 

2. Welded wire fabric shall meet the requirements of ASTM Al85. 

3. Concrete strength at 2B days shall be f'c • 3 ks!. 

4. Outside edges of slob shall be cast against formwork. 

I 
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I 

I 

' 

I 

([_ 
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SECTION B-B 

5. The l" thick expansion Joint between shaft and slob 
shall be sealed with a hot poured elastic Joint sealer. 

6. Slobs to be placed around all Poles and Pull Boxes 

j" Expansion 

Joi"nt (Sealed) 

in rural locations. In urban areas or where space is limited 
slob dimensions may be adjusted as shown in the plans. 

7. The pull box shown is I' -3 11 x I' -3 111 others approved under 
Section 635 of the Standard Specifications may be used. 

([_ 

SLAB DIMENSIONS 

PULL BOX 
LOCATION 
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I J All grounding system connections shall be exothermically 
welded. This lncludes all cables, ground electrode and arrays. Do 
not exothermloolly bond grounding electrode to grounding electrode. 
Method of Measurement and Basis of Payment as per 
Section 620 of the Standard Speclflcotions. 

2 J The contractor shall be responsible for contacting all 
utility companies prior to any underground work. The 
utility company will locate and Identify their facl/ftles. 

3 J Contractor shall determt"ne the service requt"red date 
for the power company transformer lnstallatlon at the 
pre-construction conference. 

4) The power company reserves the right to install the 
ri"ser, swi"tch gear and weatherhead on power company 
poles at the expense of the contractor. Contact the 
power company for cost or for authorization for an 
alternate procedure. 

5) Any damaged portions of galvanized steel poles and 
bracket arms shall be painted ln accordance wlth Section 
562 of the Standard Specifications. 

6 J Poles and bracket arms shall be designed in accordance with 
the design crlferia, as indicated i"n the plans and using the 
appllcable equations found In the AASHTO 'Standard Specifications 
For Structural Supports For Higfrway Signs, Lllminaires And 
Trafflc Si"gnals'. The calculations shall be based on the 
actual projected area of the lumlnalre or 3.0 square feet 
whichever ls greater. 

7 J The luminaire manufacturer shall place a permanent tag 
on the luminai"re housing on whi"ch is imprinted the following 
t"nformation : Wattage, ballast type, lamp shown on design 
plans, lamp setting r position of lumlnalre J, JES llght dlstrlb.Jtlon 
with this lamp in the position specified, input voltage and power 
factor. Lllminaire photometric submi"ttals required. 

8 J Before final acceptance, contractor shall provi"de 2 sets 
of full size as /xJl/t plans to the molntalnlng agency. 

9 J Conduit routing shall be pole to pole, maintaining pole 
setback distance from edge of pavement. Any coble routing 
t"n locations where guardrail is proposed shall be 2' 
In front of the standard guardrall position. 

JO J Pole positions and conduit routing may be adjusted, as 
approved by the Engineer, to prevent conflicts with utility 
and dralnage structures not indicated, and prevent guardraU 
post conflict wlfh underground Ughting circuits. 

II J Where guardrall ls constructed, the poles shall be placed 
a minimum of 4' behind the face of the guardrail. 

12 J Pole foundation installations shall be backfilled to the 
fop of the foundation, compacted to a firm, stable condi"tion 
approxlmately equal to that of the adjacent sofl. The ffll 
shall conform to existing grade and be fully sodded. 

13 J All sp/lces shall be made In pullboxes or the pole base. 
No splices shall be made inside the conduit. The wires at 
pullboxes shall have sufficient length to completely 
remove connectors to the outside of pullboxes 
to make connectors accessible for changing fuses and 
trouble shooting the system. 

14 J Neutral wires to have whlfe Insulation. Do not use white 
or green insulated wires for ungrounded conductors. 

15) Unless otherwise specified, all cable shall be single 
conductor, 98 percent conductivity stranded copper, wlfh 
THW or THWN Insulation. 

16 J Alf exposed or surfaced mounted conduit shall be r/gld or 
Intermediate metal. These exposed runs of conduit shall 
be provided with either expansion joints or flexible metal 
condulf sections adequate to take care of vibrations and 
thermal expansions. Alf metal conduit shall be grounded. 
Steel conduit shall be hot dipped galvanized. 

17 J All conduit that will remain empty as spares shall be mandrel 
tested, cleaned inside and both ends capped. Leave the 
corroslon reslstant pull/drag wire and place pullboxes to 
mark the location of the ends of the conduits. 

18 J Pull boxes shall be located at ends of condulf crossi"ng 
roadways, and as necessary for the completion of the 
project. 

19 J These plans represent minimum acceptable criteri"a. The 
Inspection per these drawings represent the mlnlmum 
base of acceptance. 

20) All material, unless otherwise specified, shall be Underwriters 
Laboratory approved. 

21 J Pull boxes shall meet the requirements of Section 635 
of the 'Standard Speci"flcotlons For Road And Bridge 
Construction' and Section 635 of the 'Minimum Spec1"ficotions 
For Traffic Control Signals And Devices'. 

22 J A pull box shall be installed at each pole location. Pull 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 635-4 of the Standard Spec1"fications 
for Road and Bridge Construction. 

23 J At all pull boxes and pole bases, ends of conduit shall be sealed In 
accordance with Section 630 of the Standard Specifications for Road 
and Bridge Construction. 

24 J Luminaire shall be supplied with a regulator type ballast 
mounted on a hinged door or panel. The unit shall swing 
open to provt"de 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 
lumi"naire after release of the captive screws and di"sconnect 
plug. 

25J All mounting heights are ± 2 1-6 11 unless otherwise noted in plans. 

26) A handho/e is required in all poles. Handhole should be located 
opposite approaching traffic with cover fastened with Stalnless 
Steel Screws. The handhole opening shall be at least 20 square 
inches. 

27 J The luminaire and arm on JOINT USE POLES shall be grounded. 

28 J Concrete slabs around poles and pull boxes shall be paid for under 
the contract unit price for Class I Concrete ( Ulscellaneous h the cost 
of reinforcing steel fabric shall be included in the price for Class I 
Concrete (Miscellaneous). 

BREAKAWAY FEATURE 

All conventional mounting height poles shall be mounted on a frangible 
metal base or system of breakaway couplings. If couplings are used, 
one couplfng shall be provided for each anchor bolt connection. The 
only continuous connection of the pole to the foundation at each anchor 
bait shall be provided by the couplings. The area between the top of 
the pole foundation and the base of the pole including the couplt"ngs 
shall be enclosed with a non-structural aluminum skirt. 

If a frangible metal base ls used, It 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 ln accordance wlfh the 
breakaway performance requirements of the AASHTO 'Standard Speci"flcations 
For Structural Supports For Highway Signs, Luminai"res and Trafflc Si"gnals'. 
The contractor (suppl/er J shall submit copies of test reports as evidence 
the breakaway feature meets the above speclflcotions and calculations to 
verify the desi"gn will meet the AASHTO wi"nd loading specifled in the 
contract plans. No poles are to be lnstal/ed prior to approval of submlttal 
data. 

Any substantial remains of a breakaway support, when if 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 rail or barrier wall mounted, shall be non-frangible. 

SURGE PROTECTOR SPECIFICATIONS 

I. The unlf shall wlfhstand a surge current up to 20,000 Amps, and 
repetitive surges of 2.00 Amps for a minimum of 10,000 occurences. 

2. The unit shall respond ln less than 50 nanoseconds and withln this time 
have a peak clamplng 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 microamps. 

5. The unlf 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 lag In the protection of the 480 V conductor 
over the neutral conductor. 

9. Underwriters Laboratory approval not requt"red. 
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2" sllp fitter 

Cover 

Lift 
oab/es ~=1:::::::l]_l----J 

Pole Cable 

Winch cable 

Pigtail with Receptacle 

Wfnch 

Lock nuts 

Bose plate 

See legend for number 
of luminoires, lamp wattage 
and /lght distriOOtion. 

,__(_,;; ---~-1\S _, Cover 

Pole oab/e & sheaves 

Spring supported 
centering arms 
provlded to center 
the lumlnalre ring. 

Uole Inlet 

Lift cable sheaves 

Lift oab/es r 3/16"stalnless steel 
aircraft cable J .3 minimum 

Liff Cable Terminator 

600 Volt roted Pole Cable wlth 
AWG Stranded Copper Conductors 
size of conductors to be determined 
by !um/noire load. 

Lumlnalre support ring 

i" hex dn"ve i" round shaft 

/ID/ 
Receptacle 

I
I -==i 

I 
1
1>"1=" r-_-_-,...---+., -c!l_t!>:,or"'r-' I 

gnd. -~~ ! n I Remote control sw;tch 

Ii~ 
Supply cable receptacle 

SCHEMATIC OF REUOTE AUXIUARY POWER UNIT 

Portable drill 

All hardware for mounting heavy duty 
drill to pole shall be Stainless Steel. 

i" heavy duty reversible drUI 
120 Volts <I J per project. 

2 11 sllp fitter ossy. (equally spaced around ring J Sllp clutch 

Pole Coble 

High most pole 

Positive drive reversible winch. ---
The complete enclosed drum gear 
shall dlrectly mesh with the 
worm gear train, ln the some 
enclosure. 

Surge protector shall be located 
In pole with circuit breaker. 

Circuit Breaker and Surge 
Arrester inside pole. 
Surge arrester to be 
mounted at front near 
hand hole for easy access. 

Centering guide pins ( 3 minimum J 

Covered receptacle to power 
~--- lumlnolres when In the lowered 

position with Mole Inlet. 

Winch ooble ( l/4u stalnless steel olrcroft coble J 

Hand hole 

600 Volt rated Pole Coble with 
AWG Stranded Copper Conductors 

size of conductors to be determined 
by lumlnoire load. 

@ -
-

Power Corel Wlth Uole Inlet 

2006 FOOT Design Standards 

1.5 KVA dry type transformer mounted 
in N.E.M.A. 3R portable enclosure, provide 
/20V. grounded receptacle for electrfc 
drlll & receptacle for supply coble. 

(see schematic J 

r---:v- Remote 
control 
switch 
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WM/NA/RE SPECIFICATIONS 
The reflector wfth !ts olum!num cover shall be firmly attached to o 
cast rlng. Thfs rlng shall hove keyhole slots In Its upper surface such 
that the refleotor/refractor assembly may be readily attached to, or 
detached from, the luminoire bracket entry and lamp support assembly 
without completely removlng the support bolts. 

Each luminaire shall contain an integral auto-regulator type ballast 
connected for 480 volts input t /OX and a power factor of more 
than 90%. The luminaire ballast shall be enclosed within an 
aluminum housing which lntregolly attaches to the lumlnolre bracket 
entry and lamp support assembly. If shall be readily removable 
without removing the luminaire from the bracket arm. 

The lumlnalre shall be attached to the bracket arm by means of a 
bracket entry and lamp support assembly. The assembly shall include 
a slde entry sllpfltter deslgned for 2" pipe with provislon 
for 3 ° adjustment for leveling the /um/noire. 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 made 
inside a weather resistant enclosure. All luminaires shall be ANSI/ 
/ES light distributlon as lndlcated in plans. Each lumlnaire shall be 
labeled wlth a permanent label which states the type of lamp, voltage 
Input, power Input, power factor, ballast type, socket posltlon, ANSI/JES 
light distribution, and such other catalog information that a complete 
replacement can be readily ordered. 

The contractors attention is directed to those plan sheets detailing 
the mounting of luminoires at the pole top. Particular attention is 
dlrected to alignment of luminalre light dlstrlbutlons. Special attention 
must be exercised In the physlcol alignment of these lumlnalres to ensure 
that the approved photometric layout ls physically produced at each 
lighting standard in the field. A marking shall be placed on the external 
face of the refractor to allow vlsual lnspectlon of alignment. The 
marking shall correspond to the rJ' axis of the retractor. 

FOOTING 

The high mast foundations shall be constructed ln accardance wlth 
the detalls shown In the plans. 

Anchor bolts per manufacturer's Speciflcations. Submlttals shall be 
supplied to the englneer of record prlor to purchase. 

One leveling nut, one hold-down nut, and one locklng/jam nut shall 
be supplied per anchor bolt. The standoff distance r the distance 
between the bottom of the leveling nut and the top of the foundation J 
shall not exceed one anchor bolt dlameter. All small metal parts, 
(nuts, screws, washers, etc. J shall be rustproofed either by 
galvanlzlng per ASTM A/53 or by the nature of material used In 
their fabrication. 

If a grout pad ls not lnstalled. baseplates shall be secured with double 
nuts both above and below the baseplate. The locking nuts shall be 
half-height nuts. The standoff distance (the distance between the 
bottom of the full-helght leveling nut and the top of the foundation J 
shall not exceed one anchor bolt diameter. In rural areas. the top of 
the foundation should be greater than 12" above finished grade. A 
vertlcolly placed wlre cloth screen between the baseplate and the 
top of the foundation shall be wrapped horlzontally around the 
baseplate with a 3 11 min. lap. The wire cloth shall be galvanized 
steel standard grade plain weUl/e 2x2 mesh 0.063" dia. wire. The 
screen shall be attached to the baseplate with stainless steel 
self-tapping i" screws w!th stainless steel washers spaced 
at 9" centers. 

l.DWERING SYSTEM SPECIF/CA T/ONS 

The lowering system shall consist of the following: 
A. Head frame and cover 
B. Lumlna/re ring 
C. Cables 
D. Winch 
E. Portable power unit (I per project J 

The head frame unit shall rigidly mate the top of the pole ta the head 
frame platform. The platform with its associated sheaves, etc. shall be 
covered and raintight. The head frame structure shall be zinc coated 
steel, attached to the pole by means of a steel slipfitter. Head frame 
shall encompass six 5" nominal steel cable sheaves grooved 
to the exact cable diameter, for 180° cable bearing surface. The sheUl/e 
shall be zinc electroplated to ASTM 164 and dipped ln yellow chromate 
for corrosion resistance. Bearings and coble keepers shall hove 
permanent lubrication. Three r 3 J stainless steel 7 x 19 aircraft oables 
of i" or greater diameter shall be provided. 

The pole cable shall be attached to the lumlnolre ring with o 
waterproof connector capable of withstanding the pull of the weight 
of the pole coble. Where the wire ropes are required to bend 
over sheaves or over the winch drum, the maximum worklng stress in 
the outer fibers of wire rope shall not exceed 20% of the wlre rope 
manufacturer's rated ultimate stress. 

Drum design shall cause level wind of wire rope. The power cord 
shall travel on sheUl/e ( s J or a comblnatlon of rollers providing o radlus 
for the cord of 6 11 or larger. Each end of the sheUl/e ( s J or rollers 
shall have a keeper to prevent the cable from jumplng out of the roller 
track. 

The head frame shall also include three ( 3 J latching devices to support 
the /umlnaire rlng assembly when the /owerlng devlce is not in operatlon. 
The latches shall be actuated by alternate ralslng and lowering of the 
hoisting cables. Locking of luminaire ring shall be signaled by indioators 
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 
luminoires. Latching mechanisms which depend primarily upon spring operation 
or contaln disslmilar metals are not acceptable. The latching mechanism shall 
not require adjustment after the orlginal installatlon. 

The luminaire ring shall be constructed of a minimum of 6 11 x 2" x 7 guage 
steel channel galvanized ln accordance wlth ASTM A/2.3 Class 118 11 steel channel with 
the appropriate number of 2" steel pipe mounting arms. The /umlnalre ring 
shall be prewlred with Type "W" or speclally reinforced Type "SO" power cable 
with suitable conductor quantity and size for proper operation and Type "ST" 
dlstrlbutlon wlrlng wlth lnsulation sultable for at least /05°C. All power 
cables should be attached to the alumlnum weathertlght wlrlng chamber 
with weathertight cable connectors. A 600 volt terminal block, completely 
prewired shall be included in the weathertight wiring chamber. A weather-
tight twlstlock power lnlet shall be provided on the /umlnaire rlng to allow 
testing of the lumlna/re whlle In the lowered posltlon. The power Inlet shall 
face away from the pole for easy access. Raising speed of the luminaire ring 
shall be a minlmum of 12' per mlnute. 

The u/tlmate support of the lumlnalre ring shall not be dependent upon the 
/owerlng and raising cables. 

The system shall be provlded wlth a clrcult breaker assembly with a lightning 
arrestor on the circuit breaker enclosure. A plgtall cord and receptacle shall 
be supplied from the circuit breaker assembly. The receptacle on the pigtail 
cord shall be of dead front constructlon. The receptacle shall have a push 
button pawl which secures the plug to the receptacle and when secured 
shall provide a NEMA 3R rating. The plug and receptacle shall be 
UUCSA switch rated. 

The wlnch shall be a reversible worm gear self locklng type wlth an lntegral 
frlctlon drag brake to prevent freespooling. The winch shall be designated for 
hand operation or for operation by means of a j" heUl/y duty reversing electric 
drlll motor, remote controlled to enable the operator to stand 25' 
from the pole, Stainless Steel 7 x 19 aircraft cables of /" or greater 
diameter equal to MIL-W-5424 shall be supplied on the winch. The winch shall be 
provlded with keepers above the drum to force the cable away from the ends of 
the drum for spooling. The drum shall have a wire guard to prevent the cable 
from coming off. 

The winch shall be mounted in such a way that the cable terminator and the riser 
coble connector may be reached and worked on by a person wlth his arm through 
the handhole. 

Roller contact spring-loaded centering arms shall be provided to center the 
luminalre ring while ascending or descendlng the pole. The rollers for the 
centering arm shall be made of o water resistant non-marking composltlon material. 
All shafts and washers shall be#304 stainless steel. The spring-loading mechanism 
shall conslst of on oil-tempered steel compresslon sprlng over an alumlnum rad. 
The rollers shall be in contact wlth the pole of all tlmes. 

POLE SPECIFICATIONS 
The pole shaft may be joined or slngle plece, polygon or round, hlgh 
strength steel havlng a mlnlmum yield strength of 50 ks!. All materlal 
shall be single thickness steel plate with no laminations. Steel shall 
be as specified. 

All poles shall be equipped with o reinforced handhole approximately 
I' above the base plate. The handho/e shall be JO" wide by 20 11 high 
mlnlmum. The handhole shall have a hinged cover that ls removable 
and lockable with o waterproof seal. Drlfling through the handhole 
reinforcement or the pole for the attachment of the handhole cover 
is not allowed. A cover clip to the handhole frame shall be provided. 

All poles and hardware will be adequately pocked to assure protection 
to the finish durlng shlpping and handllng, poles shall not be shipped 
pre-assembled. 

Drawings shall be provlded wlth the equlpment which show assembly 
sequence. Ifft polnt. and recommended erection procedure. A permanent 
decal or oard shall be fixed on the Inside of the handho/e cover which 
describes the sequence for lowering the luminaires and the cautions. 

The proportioning of weld details and the operation of welding 
shall be in accordance with the current edition of the AASHTO 
Standard Speclflcations for Welding of Structural Steel Hlgtrway 
Bridges, and The Referenced American We/ding Society Structural 
Welding Code. 

Finished poles shall hove a protective coatlng of hot galvanlzlng 
applied in accordance with ASTM A/23. 

Note: It ls the responslblflty of the contractor to coordinate the 
anchor bolt design with foundation design. 

ALTERNATE POLE 
A spun high mast prestressed concrete pole listed on the Qualified 
Products List may be substltuted for a steel pole with approved shop 
drawings and ca/cu/atlons. If the concrete pole ls provided as a 
substitute for the steel pole, payment will be made under the items bid 
for steel poles and assoclated foundations and plan quantitles of these 
ltems wUI be the basls for payment. 
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Inter-Rod distances must 
be a minimum of 10'. 

Minimum of (6 J §u x 2.0' 
approved ground rods 

Schedule BO 
PVC conduit 
Wifh 4/0 OU 
bare ground 
wire. 

Schedule 80 
PVC conduit 
With 4/0 OU 

bare ground 
wire. 

I #6 A WG insulated ( TW Green J 
stranded CU bond Wire connecting 
all poles, and insulated r THW or 
THWN J stranded copper circuit 
conductors In schedule 40 PVC 
conduit. Circuit conductors and 
conduit size as shown In plans. ( Typical J 

1~--- 4/0 AWG stranded 
CU bare ground 
wire connected to 
grounding lug 
inside pole. 

I. At oil pull boxes and pole bases, ends of conduit shall be sealed in oooordonce with Section 630 of the 
Standard Specifications For Rood And Bridge Construction. 

2.. Slobs to be placed around all Poles and Pull Boxes. 

3. For Pull Boxes between Poles refer to Index f1500. 

Circuit Breaker Panel Box with removable 
face plate r 4 Corner Screws J with Surge 
Arrester mounted to Top of Circuit Breaker 
Panel Box for easy access. Service entrance 
fittings shall be used on all conductors enter!ng -----1 
Circuit Breaker Pone/ Box. 

@ -
-

4/0 CU bare 
ground wire 
connected to 
grounding field 
or array. 

'' I I 
I I 
I I 

Pigtail Cord W/Ferna/e Receptacle 

Mole Inlet 

Attach Copper Lugs (Two-Hole, 
Straight Tongue, Two-Borre/ J 
to winch support plate to 
aocomodote 2.-4/0 and 2-#6 
conductors for grounding. 

Grout meeting the requirements of speclf!ootlon 
Section 934, using procedures detailed in Section 
649-6. Non-Shrink Grout, shall be provi"ded 
beneath the base plate of the hi"gh-rnast pole. In 
addition, a l" diameter slot should be 
provided in the grout to prevent water from 
oocumulotlng In the pole base. 

/2u bed of peorook or 
crushed stone for drainage 

U.L. approved ground rod iu 
diameter 2.0' long copper clod with 
approved ground connectlon (of all 
poles and pull boxes. J 

I #6 AWG Insulated ( TW Green J stranded CU bond 
wire connecting oil poles. and Insulated ( THW or 
THWN J stranded copper clroult conductors in 
schedule 40 PVC conduit. Circuit conductors 
and oondui"t si"ze as shown in plans. ( Typi"oo/ J 

WIRING DETAILS 
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4" x 411 W4xW4 

I 

(£ 

REINFORCEMENT LAYOUT 

~ 
Typ. 

NOTES: 
I. Use clean free drafnfng sand< 5% possfng No. 200 sf eve for base ( 4" J. 

2. Welded wire fabric shall meet the requirements of ASTM Al85. 

3. Concrete strength at 2B days shall be f'c=3 ksi. 

4. outside edges of slab shall be cast against formwork. 

: _Jc 
- - - - - - - - - - - - - - --{- - - - - - - - - - - - - - - -
~ 

5. The .J" thick expansion joint between shaft and slab 
shall be sealed with a hot poured elastic joint sealer. 

6. Concrete slabs 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 f Miscellaneous J. 

7. The pull box shown is I' -3 11 x I' -3 11
; others approved under 

Sectlon 635 of the Standard Speclflcatlons may be used. 

I 

I 

Varies 

-J.11 Expansion 
Joint (Sealed J 

([ 
10'-0" 

I 

I 
' 
' 

Varies 

I 
' 
I 
' 

I 

(£ 

Varies l'-3" 10" 

l'-3"xl'-3" 

___ D_ __ 
~ 

SLAB DIMENSIONS 

I 
I 

9 -- Q 

4" 

r---i 
: .· ::': ·:. 
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Foundaflons apply only to slopes of I: 4 or flatter. 

3000 psi Min. 
Class I (Special) 
Concrete 

B It Circle 

Bolt Pro}ecflon Diameter, And Bolt Length Per 

# 
Manufacturer's Spec. f Submittal Data Required J. 

6 AWG Bare Bond May Be Cast In 
Base Or Run Through -J." PVC Elbow 

MAX. BOLT MOUNTING LENGTH 
CIRCLE HEIGHT 

30' 6' 11-1/2'' 
50' 8' 15 11 Conduit Elbow 

(Size To Match Job J -4-1!H-"'11ftt' 
#4 Bars GI 12 11 On Center With ~--++tti" 
Top & BoffomGl 611 On Center 

8- #7 Reinforcing Cage :___~---11tlt-t1f'ti 

At All Pull Boxes, And Pole Bases, 
Ends Of Conduit Sholl 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 ~ 

All Splices Sholl Be Made In Pull Box 
Or Pole Base With Compression Sleeves 
Or Split Bolf Connectors Properly Taped 
And Weatherproofed. 

Pull Box 
I #5 AWG Insulated f TW Green J Stranded CU Bond 
Wire Connecting All Poles, And Insulated ( THW or 
THWN J Stranded Copper Circuit Conductors In 
Schedule 40 PVC Conduit. Circuit Conductors And 
Conduit Sizes As Shown In Plans. (Typical) 

No Welding Permitted On Reinforcing Cage. Anchor Bolts To Be Galvanized Per 
Section 460-30 Of Fla. D.O. T. Standard 
Specifications For Rood And Bridge 
Construcflon. 

Approved Ground Connection 

NOTE 

3 11 Clear Preoast Or Poured 
In Place. 

METAL POLE CONCRETE FOUNDATION DETAIL 

Foundation design based upon the following conservative soil criteria which covers the great majority of soil types found in Florida: 

Classlflcaflon 
Friction Angle 
Unit Weight 

Coheslonless r Fine Sand J 
30 Degrees f 30') 
SO lbs./cu. ft. (assumed saturated J 

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 ufllized as needed to verify the assumed soil properties, and at relatlvely 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 soil identification is required. 

@ -
-

PULL BOX WIRING DETAIL 
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NOTE: 
It shall be the contractors responsibility to provide a complete 
servi"ce assembly as per the plans and servi"ce speclflcotlons. 
The service lnstollotlon shall meet the requirements of the national 
electric code and applloob/e loco/ codes. 
Shop drawfngs ore not required for servlce equipment, unless 
noted in the plans. 

Clevis With Insulators 

Servlce Conductors Sholl Be Stranded 
Copper Single Conductor Cable Type R.H. W. 

Concrete Pole Prestressed 
Type N-II, 36' Long. 

A Minimum Length Of 10' Sholl Be ~ 
Provided From The Weatherhead For 
Each Condutor. 

Conductor Weatherhead Height As ---
Required By Power Company. 

# 6 AWG Insulated Copper Ground Wire 

In ju Rigid Galvanized Steel Conduit. 

12 11 Bed Of Pearock Or 
Crushed Stone For Drainage. 

SE/NICE SPECIFICATIONS 

\LI------ Meter As Required 
Height Specified By Power Company 

--------~.Nema 3R ----
P.E. Controller 
when required 

, ____ Rigid Or Intermediate Metal Conduit 

On All Above Ground Installations 

U.L. Approved Ground Rod. iu Ola. 
40' Long Copper Clad. (All Service 

)jp00~-- Points J. 

OETNL A 
AERIAL FEED 

Grade 

Notesr 

I. The enclosure shall be NEMA 3R, pole mounted, roln-tight. I. Photo Eleotrlc Control as requlred. 

# 6 AWG Insulated Copper Ground Wire 
In .;_u Rigld Galvanized Steel Conduit. 

Pull Box 
(See Detofl Index f1503.) 

2. The enclosure door shall be lockable by padlock and four keys provided 
to the mai"ntolni"ng agency. The door shall hove o mlni"mum of three hlnges 
and be /atchoble. No screws to be used to attach door. 

2. All neutral wires to hove White lnsulatlon, do not use White or 
Green lnsuloted wires for ungrounded conductors. 

3. 480 Volt minimum rating bolt-In type breakers shall be used. 

4. Busbor to be copper coated and hove o minimum roting of 100 amps. 
When main breaker exceeds 100 amps busbor to match breaker amperage. 

5. Locate Contaotor, Transformer, P.E. Controller, and H.O.A. Swltoh lnside 
enclosure. The enclosure to be sized to oooomodote as many breakers as 
called for and all other service equipment. 

6. The enclosure to be rigldly attached to the pole face. 

7. A 600 Volt llghtnlng protector shall be wired Inside the enclosure. 

8. A main breaker ls required ln all servlce panels wlfh 2 or more 
feeder breakers. 

9. All servlce equipment shall be U. L. approved. 

3. A Pull Box is required at each service point. 

@ -
-

Concrete Pole, Prestressed 
Type N-JI, 12' Long 

---- Meter As Required 
Helght Specified By Power Company 

1--------- Nemo 3R 

P.E. Controller 
when required 

I~--- Rigid Or Intermediate Metal Conduit---
On All Above Ground Installations 

Conneotlon For Pole Ground, 
Bond Wire, And Ground Rod. 

OETNL B 
UNDERGROUND FEED 

P.E. Controller as required 

Nema 3R enclosure 

Plexiglass 

bottom of enclosure 

Cut o 2 11 hole in the bottom of the Nemo 3R enclosure for the operation and 
mounting of the P.E. controller. Use plexlglass and o clear sUlcone sealant 
to cover hole, !nsta/f P.E. Controller. 

PHOTO El£CTRIC CONTROLLER DETAIL 
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b c 

w 

WIDTH OF SIGN FACE To 10' To 21'-6" To 32'-6" 
NUMBER OF FIXTURES ONE TWO THREE 
EQUATIONS FOR w . 2b w . 2b+c w . 2b+& 
PLACING FIXTURES 
ALONG SIGN WIDTH c • 0 c • 2.2b c • 2.2b 

PLACEMENT OF SIGN l..JGHTS 
I- Lllmlnaire shall be mounted so the lamp center is 4' ln front of the slgn face. 
2- Lllminai"re shall be mounted so the back of the flxture is placed I' below the 

bottom edge of the sign face. 
3- Lllminaires from manufacturers wha recommended their fixture be tiffed shall be 

mounted on a bracket whlch provides this recommended tut. 
4- Photometric data for mercury vapor luminaire proposed for sign lighting shall be 

To 43'-4 11 

FOUR 
w . 2b+ 30 

c • 2.2b 

submitted for approval to the District Lighting Engineer, Florida Department Of Transportation. 

Use ~,, Liquid Tight Flexible Conduit From 
Junction Box To Ballast And From Junction 
Box To Tee In Lllmlnaire Bracket. 
Conduit Shall Be Of Sufficient Length To 
Allow Rotation Of Lllminaire Bracket 90° 

b 

In Elther Dlrection. 4" x 4" x 3" (Min. J Weatherproof Cast 
Aluminum Junction Box Mounted On Sign Chord. 

Ballast Shall Be Mounted To Sign Chord With 
Sfalnless Steel Band. 

4' 

SIGN LIGHTING INSTALLATION 

Roadway Lighting Included In contract: r''*===================ll \y 

The power for the sign lightlng shall be provided from the 
roadway /fght!ng c/rc1Jlf. The /fghtfng plans shall Indicate the 
sign locatlon and a pull-box loootlon for connection to the sign 
lights. The lighting contractor shall install pull-box and loop 
2' of fightlng circuit conductors ln the pull-box for 
connectlon by the signing contractor 

The signing contractor shall furnish and instol/ luminoires, Nerna 
3R enclosure, 30 amp breaker, conduit, conductors and all other 
electrical equipment necessary for connection to the llghtlng 
circuit. 

Roadway Llght!ng not Included In contract: 

The signing plans shall include pay item numbers to furnish and 
install condult, conductors, ground rods, pull-boxes and service 
point equipment. The slgnlng plans shalf !ndlcate the locatlon 
of the service point equipment and circuit runs. The signing 
contractor shall provide all electrical equipment necessary for 
connection of the sign lights. 

6 11 Min. 

lr.o-i.---1u Conduit To Weatherhead 
Hefght As Required By 
Power Company 

Ground l..1Jg Attached To Metal Sign Structure 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

----- U.L. Approved Ground Rad §" x 20' 

PLAN 

<NERHEAD POWER SUPPLY 

Copper Clad Wlth Approved Ground Connection 
To Be Placed In Pull Box For /nspecflon 
Purposes. 
Sp/lees To Be Made Wlth Compression Sleeves 
Then Properly Insulated & waterproofed 

2 -# 10 AWG THW Or 

THWN In i" Galvanfzed 
Rigid Steel Conduit. 

Bracket For Ballast To Be Fabricated From 
Galvanized Steel Plate For Steel Sign Structures 
And Aluminum Plate For Aluminum Sign 
Structures. ( Submlffal Data Requlred J 

f15 Watt Mercury Vapor Luminalre Wlth Deluxe 
White Lamp 

2006 FOOT Design Standards 

Sign Face 

For Details Of Lllminaire Mounting Bracket 
See Index f1505 2 Of 2 

f15 Watt Mercury Vapor Lllmlnalre W !th Deluxe 
White Lamp.Luminalre To Be Fused With A 
10 Amp FNQ Fuse 

Conduff To Extend Up Column And Along Lower 
Sign Cord To Junction Boxes (See Other Detal/s 
This Sheet J 

Wminaire Housing & Ballast Compartment Will 
Be Provlded With Drain Plugs. 
Draln Plugs Wlll Be Removed And Screened Agalnst 
Insects Upon Installation. 

Nema 3R Waterproof Enclosure 
With A 30 Amp Breaker, Mounted On 
Sign Structure Away From Traffic. 

1---- - "The Enclosure Shall Be Lockable By 
Padlock. Four Keys Shall Be Provided 
To The Maintaining Agency. 11 

Bond Wire To Run From Enclosure 
To Ground l..1Jg In -Ju Galvanized 
Rlgld Steel Conduit. 
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fTop Truss Chord 

TypfcolC4X3.13X3.58 Hanger 

See Enlarged Detail "A" Of 
Pipe Support For Lllminaire 

t Bottom Truss Chord 

lj" Pipe 

-&" (/) Holes On 4" 
Diameter Bolt Circle 
( 4 Holes Req'd. J 

l" (/) U-Bolts Wlth Lock Washers 
And Elastic Nuts r 2. Bolts Req'd. J 

~" (/) Hole Thru 2. 11 Sleeve and 1-J" Pipe 
for .J" (/) ( ASTU A307 J Galvanized Bolt 
With Curved Washers And Elastic Nut 

Typfcol C3X2..69X2..33 Wind Beam 

lj" Sch. 40 Steel Pipe 

11----Sign Face 

2." Sch. 40 Steel Pipe x /2. 11 (Min. Length J -----'----

t Bottom Truss Chord 

j" x r:f" Moch. Bolt & Lock 
Wosher; Attach To 2. 11 Sleeve With Chain 

Plug 

1J11 Pfpe Coupling 

-------

t Top Truss Chord 

l" U-Bolts With Lock Washers 
And Elastic Nuts ( 2. Bolts Req'd. 

Plate "A" 

j"x 2. 11
, Plpe Sleeve Pipe Cop 

Plate "B 11 ---- !/" Tee 

l'-611 Mox. 1/11 Threaded Nipple 

tJ" Sch. 40 Steel Plpe 

Plate "A" Chord 0.0. + 3 ,, 
2 

Caution-

Chord O.D.+..5..11 
2 16 i 

Hold Flange Plates B 

A 

Perpendicular To Pfpe Axis 

4' to r Lllminolre 

Lllmlnore ; See Index Sheet !1505 I of 2. 
For Spacing Of Lllmlnolres. 

Chord O.D.+i11 

rj" Sch. 40 Steel Pfpe 

Dimension 11A11 

See Note I 

SECTION THRaJGH SIGN SUPPORT AT WM/NA/RE 

SECTION AA 

6 11 Diameter x -J" ff.. 

This Center Line Set 
Parallel To Roadway 

DrUI & Top For j" (/) Bolt On 4j" 
Diameter Bolt Circles r 2. Holes Req'd. J 

SECTION 88 

':.: . 
• !;" 
• 
Si~ 
"- " '"-0 

' "- 0 

"-
7-tr~ 

rj" Plpe 

Coupling 

+ -+-------~+ 

~"e Holes 

+ -+-------~+ 

Plate "A": ;f" x 4~" x Chord 0.0. + 2.j" 

Plate 11B11: i" x 5 11 x Chord 0.0. + 2.j" 

NOTES 

I- Dimension "A" to be estobUshed by type and make of 
/um/noire to be purchased and used on the project. 

2.- The center lines of both flange plates and the luminaire 
support arm ore to be set parallel to the roadway before 
the set screw ls seated. 

3- Minor adjustments ln the horizontal location of the luminolre 
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 ASTU 
Speclflcation A53 Grode "A" or Grode "B". Steel plates shall 
meet the requirements of A36 and bolts. nuts and washers shall 
meet the requirements of ASTM A307. 

5- All items shall be hot dip galvanized ofter fabrication in accordance 
with the requirements of ASTU A/2.3 and /or Al53. 

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 vertlcol face of truss; Support arm shall be capable of belng 
locked In a position 90" from parallel to the roadway for unobstructed 
working clearance. 
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__ -c_o~Ro~o~dw~oy'-+ ____ F_l~x~tu~r~•~A~r_m~L~•~ng~t~h----t---- ~ Pole 6 1
J (/J Pole Top with cast alumfnum Cap 

attached to Pole with 3 - Stainless 
Steel Set Screws. 

AUJMINUM LIGHT POLE NOTES 
I. Light Pole Materials shall be as follows: 

~ 
~ 
~ 
~ 

l 
0: 

~ 
~ 
Cl 

~ 
~ ..., 
E e 
~ 
~ 

"" "' 0 
l:: 

~ 
§ 
:!i 
0 
~ 

i2 
~ 
"-

l.J.Jmlnalre - not furnished 
wfth pole assembly 

Truss Arm 
See Detolls 

NOT& 
DO NOT ERECT POLE 
WITHOOT UJlllNAIRE 
ATTACHED 

10" r/J Pole Bose In 
Base Shoe Costing 
See Sheet No. 3 of 7 

~ 
!< 

flH hlgh Franglble Transformer Bose 
See Sheet No. 3 of 7 

Flnlshed Grade 

ELEVATION 

" "' ~ Cl 

~ 
~ 

~ 
~ 

~ 
0 
l:: 

~ ~ 
0 § 
l:: :!i 
~ ~ 

~ 
Cl 

~ 
~ 
0 

~ 

~ 

I.• 4 Mox Slope. 

2'-6n (/J Concrete 
Foundaflon 
See Detafls 

:§. 
~ 
Cl 
0 

~ 
~ 
0 

~ 
0 
~ 

i2 
~ 
"-
~ 

0 
~ 

~ 
0 
l:: 

]! 
" 

Poles 
Arm Tube Extrusfons 
Pole Connection Extrusions, Bars and Plates 
Shoe Base Castlng 

Aluminum Cops and Covers 
Frangible Transformer Bose Costing 

-> 
-> 
-> 
-> 

ASTM 8221 - ALLOY 6063-!6 
ASTM 8221 - ALLOY 6063-!6 
ASTM 8221 - ALLOY 606/-T6 
ASTM 82E - ALLOY 356-T6 
or ASTM 8108 - ALLOY 356-T6 

-> ASTM 82E (3/9-FI 
-> ASTM 82E - ALLOY 356-T6 

or ASTM 8108 - ALLOY 356-T6 
Weld Metal -> ER4043 
Anchor 8-0/ts -> ASTM Fl554 Grade 55 
Shoe Base Connection Bolts -> ASTM A325 Type I 
Nuts far Connection Bolts and Anchor Bolts -> ASTM A563 Grade DH 
Washers for Connection Bolts and Anchor Bolts -> ASTM F436 Type I 
Stainless Steel Fasteners and Hardware -> A.l.S.I. Grode 304 

2. Aluminum alloy 6063 ls to be furnished In T4 condftlon and heat 
treated In accordance wfth ASTM B5gr 

3. Shoe Base Connection Bolts, Anchor Bolts, Nuts and Washers shall be galvanized 
In accordance with ASTM A/53. l.JJck Washers shall galvanized In accordance with 
ASTM 8695 Class 50 

4. Foundation concrete shall be Closs I (Specfo/J wfth a mfnlmum 28-day Compressfve Strength 
(f'cJ of 3./)00 psi for all emlronmentol c/ossfflcatlons. 

5. Reinforcing Steel shall be ASTM A615 Grode 60. 
6. A design wind speed of 80 or JOO mph with a 307. gust factor for wind loading on 

the pole Is Included In the design. 
7. The pole shall be tapered as required to provide a top outside d!ometer (0.D.J of 5u 

with a base O.D. of JO". Portions of the shaft near the /xJse shoe and at the arm 
connections may be held constant at JO" and 6" respectively to simplify fabrication • 

8. The pole shall be free of transverse welds except of the base. 
9. Poles constructed out of two or more sections with overlapping splices ore not 

permitted. 
10. All we/ding shall conform to American Welding Socfety Structural We/ding Code rAtumlnumJ 

ANSl/AWS Dl.2 rcurrent edltlonJ. 
II. See Standard Index No.17500 for grounding and wiring detalls. 
12. The pole and arms shall be furnished wfth a 50 grit satin rubbed finish. 
13. All designs to be In accordance with the 1994 AASHTO Standard Specfflootlons for Structural 

Supports for HlgtrNay Signs , Ll.Jmlnalres and Traffic Signals. 
14. All Light Poles within 5 ml/es of the coostllne shall be equipped with a damping device. 

Information, detolls and performance data on the damping device shall be Included with the 
Manufacturer's Quollfled Products List (QPU opplfcotlon. 

15. Manufacturers seeking approval of on aluminum llght pole assembly for Inc/us/on on the Quol/ffed 
Products List must submit a QPL Product Evoluotlon App/lcotlon along with design 
documentation and drawings showing the product meets all specified requirements of this 
Index. The oppllcatlon shall Include test reports certifying that the Arm, Pole and Bose 
Connection components, Including the breakaway transformer base, are oopable of resfstlng 
the forces (axial, shear, torsion, and moment, as appllcobleJ shown In the data tables for the arm 
and pole. 

Aluminum Identification Tog Not to Exceed 2" x 4". Secure to Transformer Bose 
by OJ25" Stainless Steel rivets or scrMs. Fobrlootor to provfde detolls for approval. 
Identification Tog Located on fnsfde of base visible from door openfng, Tog to 
be stomped with the fol/owing lrrformotlon : 

Financial Project ID 
Pole Design Designation (fe. Pole Pay Item Number) 
Manufacturer's Nome 
Certlflootlon No. 

___ Natural Ground Line 
adjacent to Poles on Fiii 

ELEVATION AND NOTES 

@ -
-
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Upper Arm 

Press on or Welded 
Cop At Lower Arm ----,,-,oJ 

VzH ¢ x .3u Bar 
(Welded Each SldeJp 
Extruded Saddle, 
or other acceptable 
connection ---~ 

4" min. Radius 
at bend 

ARI/ CONNECTION DETAIL 

See 'O.D.' In Outside 
Arm Data Tables Diameter 

Vs" Woll Thickness fnomlnolJ 

Vertical Axfs -----< 

ARI/ SECTION 

Provide 2" ¢ wiring 
hole In connection 
extrusion at base of 
upper arm only. 

SECTION A-A 
(Connection At Lower Arm Sfmllor) 

Fiiiet weld arm tube to 
connection extrusion. 
See ARM DATA Tables 
for Weld Size 

ARM TUBE EXTRUSIONS NOTES, 

Fixture Arm Length= 8', IO'p 12' or 15' 
!---------------------------------------<---- ~ Pole 

At the pole connectlonsp provide arm tube extrusions with dimensions as 
shown In the ARM SECTION and as tabulated In the ARM DATA Tables. 
Uniformly transition e/llptlcal extrusions to a cyllndrlcal section at the arm 
connection. 

2a Nominal Pipe Size 
SI/pf/tier 12%" O.DJ 

.3'-0" 

6" 

for lumlnalre attachment.-----~-~ /J ____ i:: 

l'-4" 

.3 x (Fixture Arm Length - .3'-0HJ/4 ('FA' - .3'-0tt)/4 I 

Connection 
Detoll 

As Required 

Strut - JVz H O.D. x OJ25 <mln.J ---~ 

LlJwer Arm Tube - See 
ARM SECTION above. 

Provide Vs" (mln.Jdroln holes In 
underside of arm tubes JVz a 

from the base weld. --------' 

Pole connection extruslon 
(typlcalJ - See Note on Sheet No. I of 7 

ARI/ ELEVATION 

.3'-0" <8' and 10' Ffxture Arm Lengths) 
5'-6" (12' and 15' Ffxture Arm Lengths) 

-Provide Vz H ¢ Stainless Steel Bolts 
with Hex Nuts and 
2- J'fB" O.D. flat washers 
and a spilt /ock:wosher each side 
of pole where shown. 

~ arm at 
face of pole 

The fabricator may substitute e/llptlca/ cross sections other than those 
tabulated, provided the section properties about the vertical axis and the area 
of the section equal or exceed that of the required sectlonp and provided the 
wall thickness Is a minimum of Vs" nominal and within the Aluminum Association 
Tolerances. 

The outside diameter about the minor axis should be held at 21{," at the 
upper and lrNter arms • 

ARI/ DETAILS 

@ 
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~ Pole and 
~ Arm Above 

~ Pole and 
~ Arm Above 

' 

1•-3a Diameter 
Bolt Clrcle 

Anchor Bolt 
Se e note In POLE. BASE ElEVAT ION 

fB 
I" Charrrfer~ .. 

i 
~ fc" l -. 
~ 

~ 10 
& ~ Conduit wlth elbow. " ~ ~ la min. (TypJ ___j 

~ <..> 

~ l:,i 
~ ,_ .. 
~ ~ 

ll C§ 
~ 

Dauble Nuts (Typ.J 

~ ,_ 
i'. l 
c c 
~ 

.. 

I 

SECTION C-C 

2'-6H Diameter 

I 

VIEW 8-8 

I 
' 

I 
' 

:ii 
' 

Ill I 

111!11 

111111 

#4 Tie Bar 
11 12a max. 

8- #7 Bars 
Equally Spaced 

4 - equally spaced Anchor Bolts 
oriented as shown when the 
shaft ls lnstalled. 

s; 
; 

ii 
• <> ;r ~ 

~i"' == <= =<= 

~ 
~~ 

y 
8 - :# Bars 
Equally, Spaced 

' 

' 

' 

I 

FOUNDATION 

., ~ 
~ 
" "' 

416 AWG Bare Ground 
Wire cost ln concrete 
or placed In conduit. 

t--------- Class I (Sp ecla!J Foundation Concrete 
-Jn-place or precast with 
I" backf/11 

may be cost 
"flrNlable fll 

Slots for cost atumlnum base shoe 

TOP VIEW 
TRANSFORMER BASE 

Cast alumfnum pressure mounted 
nut cover - bolted attachment optional 

F II/et weld buff of pole 
to fnslde of base shoe. 
See POLE DATA Tables 
for f..ower weld sfze. 

Cast aluminum break<Ntqy transformer 
base. See Note on Sheet No. I of 7----

@ -
-

Slots for 15" bolt circle 

BOTTOM VIEW 
TRANSFORMER BASE 

~ Cast aluminum base shoe 
\ See Note on Sheet No. I of 7 

I 10' O.D. Shaft I 

See POLE DATA Tables 
for wall thickness 

DANGER 
HIGH VOLTAGE DO NOT TAIA'ER 

FOUNDATION NOTES1 
The foundations for Aluminum Light Poles are 
pre-deslgned and are based upon the following 
conservative so/I criteria whlch covers the great 
majority of sol/ types found ln Florlda1 

Classlflcotlon Coheslonless (Fine Sand) 
Friction Angle 30 Degrees (30°J 
Unft Weight 50 lbs./cu. ft. (assumed saturated) 

for poles on fl/I< 6 feet. 
Unit Weight 112 lbs./cu. ft (asSumed dryJ 

for poles on fl/I> 6 feet. 
Only In cases where the Designer considers the so/I 
types at the specific site location to be of lesser 
strength properties sttJu/d an analysis be required. 
Auger borings, SPT borings or CPT soundings may 
be utilized as needed to verify the assumed so/I 
properties, and at relatlvely 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 conflrm the 
assumed soll properties. In Off/ event, only the so/I 
Identification ls requlred. 

Fiiiet weld outside of pole 
to Inside of base shoe. 
See POLE. DAT A Tables 
for Upper weld size. 

·ttJ _____ Jt:•~::t--"- Anchor bolt, connection bolt, nut, washer, and 4 b: spilt lockwasher as required fJy approved breakCMay 
transformer base manufacture fTyp.J 

POLE BASE ELEVATION 

BASE DETAILS 
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CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

WIND 
HEIGHT 

(FT,! 

40 

40 

45 

45 

50 

50 

55 

60 

65 

70 

75 

WIND 
HEIGHT 

(FT.! 

40 

40 

45 

45 

50 

50 

55 

60 

65 

70 

75 

WIND 
SPEED 
(MPH! 

O.D. 
ON.! 

8 FT. ARM DATA 
UPPER ARM 

WELD MOMENT SHEAR 
(/NJ WT.KIP! (KIP! 

N* 
(KIP! 

O.D. 
(/NJ 

LOWER ARM 

WELD MOMENT SHEAR 
(/NJ WT.KIP! (KIP! 

N* 
(KIP! 

80 2.375 0.250 0.392 0.100 0.162 2.375 0.188 0.218 0.056 0.090 

100 3.625 0.250 0.755 0.178 0.212 2.375 0.188 0.152 0.036 0.043 

80 2.375 0.250 0.392 0.100 0.162 2.375 0.188 0.218 0.056 0.090 

100 3.625 0.250 0.755 0.178 0.212 2.375 0.188 0.152 0.036 0.043 

80 2.375 0.250 0.424 0.104 0.162 2.375 0.250 0.236 0.058 0.090 

100 3.625 0.250 0.819 0.186 0.212 2.375 0.188 0.165 0.037 0.043 

100 3.625 0.250 0.857 0.200 0.212 2.375 0.188 0.173 0.040 0.043 

100 3.625 0.250 0.857 0.200 0.212 2.375 0.188 0.173 0.040 0.043 

100 3.625 0.250 0.857 0.200 0.212 2.375 0.188 0.173 0.040 0.043 

100 3.625 0.250 0.857 0.200 0.212 2.375 0.188 0.173 0.040 0.043 

100 3.625 0.250 0.857 0.200 0.212 2.375 0.188 0.173 0.040 0.043 

WIND 
SPEED 
(MPH! 

O.D. 
(/NJ 

12 FT. ARM DATA 
UPPER ARM 

WELD MOMENT SHEAR 
(/NJ (FT .KIP! (KIP! 

N* 
(KIP! 

O.D. 
(/NJ 

LONER ARM 

WELD MOMENT SHEAR 
(/NJ (FT .KIP! (KIP! 

N * 
(KIP! 

80 3.625 0.188 0.593 0.099 0.235 3.625 0.188 0.486 0.081 0.192 

100 4.625 0.250 1.150 0.179 0.299 3.625 0.188 0.518 0.081 0.135 

80 3.625 0.188 0.593 0.099 0.235 3.625 0.188 0.486 0.081 0.192 

100 4.625 0.250 1.150 0.179 0.299 3.625 0.188 0.518 0.081 0.135 

80 3 .625 0 .188 0 .634 0 .102 0 .235 3 .625 0 .188 0 .520 0 .084 0 .192 

100 4.625 0.250 I .230 0.185 0.299 3.625 0.188 0.554 0.084 0.135 

100 4.625 0.313 I .300 0.201 0.299 3.625 0.250 0.588 0.091 0.135 

100 4.625 0.313 I .300 0.201 0.299 3.625 0.250 0.588 0.091 0.135 

100 4.625 0.313 I .300 0.201 0.299 3.625 0.250 0.588 0.091 0.135 

100 4.625 0.313 I .300 0.201 0.299 3.625 0.250 0.588 0.091 0.135 

100 4.625 0.313 I .300 0.201 0.299 3.625 0.250 0.588 0.091 0.135 

CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

WIND 
HEIGHT 

(FT,! 

40 

40 

45 

45 

50 

50 

55 

60 

65 

70 

75 

WIND 
HEIGHT 

(FT.! 

40 

40 

45 

45 

50 

50 

55 

60 

65 

70 

75 

Note: 
All tables were dereloped assuming the fa/lowing Lumlnal re propert!es: 
Effective Projected Area = 1.5 ft 2 (Includes wind drog coefficient! 
Weight = 51 pounds 

* 'N' equals force normal to face of 
connection due to axial force In the 
arm - tension upper arm -
compression lower arm. 

JO FT. ARM DATA 
UPPER ARM LOWER ARM WIND 

SPEED 
(MPH! 

O.D. 
ON.! 

WELD MOMENT SHEAR N* 
(KIP! 

O.D. 
ONJ 

WELD MOMENT SHEAR N* 
(KIP! (/NJ WT.KIP! (KIP! (/NJ WT.KIP! (KIP! 

80 3.625 0.188 0.669 0.134 0.269 2.375 0.188 0.150 0.030 0.060 

100 3.625 0.188 0.651 0.118 0.182 3.625 0.188 0.556 0.101 0.155 

80 3.625 0.188 0.669 0.134 0.269 2.375 0.188 0.150 0.030 0.060 

100 3.625 0.188 0.651 0.118 0.182 3.625 0.188 0.556 0.101 0.155 

80 3.625 0.250 0.720 0.138 0.269 2.375 0.188 0.161 0.031 0.060 

100 3.625 0.250 0.703 0.123 0.182 3.625 0.250 0.601 0.105 0.155 

100 3.625 0.250 0.739 0.133 0.182 3.625 0.250 0.632 0.114 0.155 

100 3.625 0.250 0.739 0.133 0.182 3.625 0.250 0.632 0.114 0.155 

100 3.625 0.250 0.739 0.133 0.182 3.625 0.250 0.632 0.114 0.155 

100 3.625 0.250 0.739 0.133 0.182 3.625 0.250 0.632 0.114 0.155 

100 3.625 0.250 0.739 0.133 0.182 3.625 0.250 0.632 0.114 0.155 

15 FT. ARM DATA 
UPPER ARM LOWER ARM WIND 

SPEED 
(MPH! 

O.D. 
ON.! 

WELD MOMENT SHEAR N* 
(KIP! 

O.D. 
ONJ 

WELD MOMENT SHEAR N* 
(KIP! ONJ (FT.KIP! (KIP! (/NJ (FT.KIP! (KIP! 

80 4 .625 0 .250 I .02 0 .137 0 .388 3 .625 0 .188 0 .484 0 .065 0 .184 

100 4.625 0.250 1.15 0.145 0.293 4.625 0.250 1.170 0.146 0.296 

80 4 .625 0 .250 I .02 0 .137 0 .388 3 .625 0 .188 0 .484 0 .065 0 .184 

100 4.625 0.250 1.15 0.145 0.293 4.625 0.250 1.170 0.146 0.296 

80 4 .625 0 .250 I .09 0 .140 0 .388 3 .625 0 .188 0 .514 0 .066 0 .184 

100 4.625 0.250 1.23 0.149 0.293 4.625 0.313 1.240 0.151 0.296 

100 4.625 0.313 1.31 0.162 0.293 4.625 0.313 1.330 0.164 0.296 

100 4.625 0.313 1.31 0.162 0.293 4.625 0.313 1.330 0.164 0.296 

100 4.625 0.313 1.31 0.162 0.293 4.625 0.313 1.330 0.164 0.296 

100 4.625 0.313 1.31 0.162 0.293 4.625 0.313 1.330 0.164 0.296 

100 4.625 0.313 1.31 0.162 0.293 4.625 0.313 1.330 0.164 0.296 

ARM DATA 
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CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

WIND 
HEIGHT 

IFT.! 

40 

40 

45 

45 

50 

50 

55 

60 

65 

WIND 
HEIGHT 

IFT.! 

40 

40 

45 

45 

50 

50 

55 

60 

65 

DATA FrJR POlE WITH 8 FT. ARM 

WIND 
SPEEO 
!MPH! 

POLE 
WALL 
I/NJ 

UPPER 
WEW 
I/NJ 

LOI/ER l---....-'B"'A"'S""E ..... FO"'RC=E"-S....,.---1 FOUND. 
WEW MOMENT SHEAR TORSION AXIAL DEPTH 
llN.! !FT .KIP! !KIP! !FT .KIP! !KIP! IFT J 

80 0. 156 0 .188 0 .156 13.5 0.522 0.611 0.227 6 

100 0.156 0.188 0.156 17.6 0.690 0.907 0.229 7 

80 0. 156 0 .188 0 .156 13.8 0.539 0.611 0.227 6 

100 0.156 0.188 0.156 18.0 0.713 0.907 0.229 7 

80 0. 156 0 .188 0 .156 14.3 0.563 0.660 0.227 6 

100 0.156 0.188 0.156 18.6 0.747 0.985 0.229 6 

100 0.156 0.188 0.156 19.7 0.790 I .030 0.229 6 

100 0.188 0.188 0.188 20./ 0.805 1.030 0.261 6 

100 0.188 0.188 0.188 20.4 0.825 1.030 0.261 6 

DATA FrJR POLE WITH 12 FT. ARM 

WIND 
SPEED 
!MPH! 

POLE 
WALL 
I/NJ 

UPPER 
WEW 
I/NJ 

LOWER 1---..--B_A_SE_F,.o_RC_E_s....,. ___ FOUND. 

WEW MOMENT SHEAR TORSION AX I AL DEPTH 
llN.! !FT .KIP! !KIP! !FT .KIP! I KIP! !FT J 

80 0. 156 0 .188 0 .156 13./ 0.514 I .08 0.232 6 

100 0.156 0.188 0.156 17.9 0.699 I .66 0 .235 7 

80 0. 156 0 .188 0 .156 13.4 0.530 I .08 0.232 6 

100 0.156 0.188 0.156 18 .2 0 .721 I .66 0 .235 7 

80 0. 156 0 .188 0 .156 13.8 0.553 I .15 0 .232 6 

100 0.156 0.188 0.156 18.9 0.753 1.78 0.235 6 

100 0.188 0.188 0.188 19 .9 0 .796 I .89 0 .265 6 

100 0.188 0.188 0.188 20.4 0.814 I .89 0 .265 6 

I 00 0. 188 0 .188 0 .188 20 .7 0 .832 I .89 0 .265 6 

NOTES: 

CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

CASE 

NO. 

2 

3 

4 

5 

6 

7 

8 

9 

WIND 
HEIGHT 

IFTJ 

40 

40 

45 

45 

50 

50 

55 

60 

65 

WIND 
HEIGHT 

IFTJ 

40 

40 

45 

45 

50 

50 

55 

60 

65 

DATA FrJR POlE WITH /0 FT.ARM 

WINO 
SPEED 
!MPH! 

POLE 
WALL 
I/NJ 

UPPER 
WEW 
I/NJ 

LOWER 
WEW 
I/NJ 

l---....-'B"'A"'S""E_F'r'O"'R"'C""E"-S....,.---1 FOUND. 
MOMENT SHEAR TORSION AX I AL DEPTH 
!FT .KIP! !KIP! !FT .KIP! (KIP! !FT J 

80 0.156 0.188 0.156 13.7 0.528 0.819 0.233 6 

100 0.156 0.188 0.156 17.8 0.694 I .210 0.236 7 

80 0.156 0.188 0.156 14.0 0.545 0.819 0.233 6 

100 0.156 0.188 0.156 18.2 0.717 1.210 0.236 7 

80 0.156 0.188 0.156 14.5 0.569 0.881 0.233 6 

100 0.156 0.188 0.156 18.8 0.751 1.300 0.236 6 

100 0.188 0.188 0.188 19.9 0.795 I .370 0.268 6 

100 0.188 0.188 0.188 20.3 0.810 1.370 0.268 6 

100 0 .188 0 .188 0 .188 20 .6 0 .830 I .370 0 .268 6 

DATA FrJR POlE WITH 15 FT. ARM 

WIND 
SPEED 
!MPH! 

POLE 
WALL 
I/NJ 

UPPER 
WEW 
I/NJ 

LOWER 
WEW 
I/NJ 

1---..--B_A_SE_F,.o_R_c_E_s...,. ___ FOUND. 

MOMENT SHEAR TORSION AX I AL DEPTH 
!FT .KIP! !KIP! !FT .KIP! I KIP! !FT J 

80 0.156 0.188 0.156 13.9 0.533 1.51 0.242 6 

100 0.156 0.188 0.156 19./ 0.728 2.32 0.246 7 

80 0.156 0.188 0.156 14.2 0.550 1.51 0.242 6 

100 0.188 0.188 0.188 19.4 0.750 2.32 0.276 7 

80 0.156 0.188 0.156 14.6 0.572 1.60 0.242 6 

100 0.188 0.188 0.188 20./ 0.782 2.46 0.276 6 

100 0.188 0.188 0.188 21.3 0.829 2.63 0.276 6 

100 0.188 0.188 0.188 21.7 0.847 2.63 0.276 6 

100 0.188 0.188 0.188 22.0 0.865 2.63 0.276 6 

I. Pole wall thicknesses shown fn the POLE DATA TABLES 
are nominals and shall be within the Aluminum Association Tolerances. 
Thicker walls are permitted and tapered walls may be used provided 
the minimum Aluminum Assoclat!on thicknesses are not violated. 

2. See sheet J of 7 for Foundation Notes. 

POLE DATA - 40 FT.MOUNT/NG HEIGHT 

2006 FOOT Design Standards 

ALUMINUM UGHT POLE 

Last 
Revision 

04 
Sheet No. 

5 of7 
Index No. 

17515 



CASE 

NO. 

3 

4 

5 

6 

7 

8 

9 

10 

CASE 

NO. 

3 

4 

5 

6 

7 

8 

9 

10 

WINO 
HEIGHT 

/FT J 

45 

45 

50 

50 

55 

60 

65 

70 

WINO 
HEIGHT 

!FT J 

45 

45 

50 

50 

55 

60 

65 

70 

DATA FOR POI£ WITH 8 FT, AR/I 

WIND 
SPEED 
/MPH! 

POLE 
WALL 
llN.! 

UPPER 
WEW 
I/NJ 

LOWER 1---..,...,.B.,AS.,..E_F.,o-.RC ... E..,S...., ___ FOUND. 

WEW MOMENT SHEAR TORSION AX I AL DEPTH 
llNJ !FT.KIP! !KIP! !FT.KIP! I KIP J !FT.! 

80 0.156 0.188 0.156 16.6 0.582 0.6 ff 0.249 6 

too 0.188 0.188 0.188 21.5 0.767 0.907 0.288 7 

80 0.156 0.188 0.156 17.2 0.608 0.660 0.249 7 

100 0.188 0./88 0./88 22.4 0.803 0.985 0.288 7 

100 0.250 0./88 0.250 23.6 0.844 t.03 a o.359 6 

100 0.250 0.188 0.250 24.2 0.876 1.030 0.359 6 

100 0.250 0.188 0.250 24.6 0.894 l.030 0.359 6 

100 0.250 0.188 0.250 24.9 0.913 l.030 0.359 6 

DATA FOR POl£ WITH 12 FT. AR/I 

WIND 
SPEED 
!MPH! 

POLE 
WALL 
llN.! 

UPPER 
WEW 
llN.! 

LOWER 1---....... a .. A .. s_E_F.,o-.R_,c .. E..,s...., ___ FOUND. 

WEW MOMENT SHEAR TORSION AX I AL DEPTH 
I/NJ !FT.KIP! !KIP! !FT.KIP! (KIP J IFT.J 

80 0.156 0.188 0.156 t6.2 o.573 I .OB 0.255 6 

100 0.188 0.188 0.188 21.9 0.775 1.66 0.291 7 

80 0.156 0./88 0.156 16. 7 0.594 I. 15 0.255 7 

100 0.250 0.188 0.250 22.7 0.804 1.78 0.358 7 

100 0.250 0./ 88 0.250 23.9 0.851 1.89 0.358 6 

100 0.250 0.188 0.250 24.5 0.884 1.89 0.358 6 

100 0.250 0.188 0.250 24.9 0.898 1.89 0.358 6 

100 0.250 0.188 0.250 25.2 0.918 /.89 0.358 6 

NOTES: 

CASE 

NO. 

3 

4 

5 

6 

7 

8 

9 

10 

CASE 

NO. 

3 

4 

5 

6 

7 

8 

9 

10 

WINO 
HEIGHT 

IFTJ 

45 

45 

50 

50 

55 

60 

65 

70 

WINO 
HEIGHT 

IFTJ 

45 

45 

50 

50 

55 

60 

65 

70 

WIND 
SPEED 
!MPH! 

80 

100 

80 

100 

100 

100 

100 

100 

WIND 
SPEED 
!MPH! 

80 

100 

80 

100 

100 

100 

100 

100 

I. Pole wall thicknesses shown In the POLE DATA TABLES 

DATA FOR POI£ WITH /0 FT.ARM 

POLE 
WALL 
llNJ 

UPPER 
WEW 
llN.! 

LOWER 1---..,...,.B.,A.-SE...,F.,o-.RC ... E..,S...., ___ FOUND. 

WEW MOMENT SHEAR TORSION AX I AL DEPTH 
I/NJ !FT .f(/P! !KIP! !FT.KIP! I KIP J !FT J 

0.156 0./88 0./56 16.9 0.588 0.819 0.255 7 

0.188 0.188 0./88 21.8 0.771 1.210 0.294 7 

0./56 0./88 0.156 17.5 0.614 0.881 0.255 7 

0.250 0.188 0.250 22.6 a.Bo 1 1.30 a 0.36 6 7 

0.250 0.188 0.250 23.9 0.849 1.370 0.366 6 

0.250 0.188 0.250 24.4 0.881 1.370 0.366 6 

0.250 0.188 0.250 24.8 0.899 1.370 0.366 6 

0.250 0.188 0.250 25.2 0.917 1.370 0.366 6 

DATA FOR POl£ WITH 15 FT. AR/I 

POLE 
WALL 
llNJ 

UPPER 
WEW 
llN.! 

LOWER 1---..... -B.,A.-SE...,F.,o-.RC ... E..,s...., ___ FOUND. 

WEW MOMENT SHEAR TORSION AX I AL DEPTH 
I/NJ !FT .f(/P! !KIP! !FT.KIP! (KIP J !FT J 

0.156 0.188 0.156 17./ 0.592 I. 51 0.264 7 

0.250 0.188 0.250 23.2 0.804 2.32 0.370 7 

0./56 0.188 0.156 17 .6 0.613 1.60 0.264 7 

0.250 0.188 0.250 24.0 0.833 2.46 0.370 7 

0.250 0./88 0.250 25.4 0.885 2.63 0.370 6 

0.250 0.250 0.250 26.0 0.918 2.63 0.370 6 

0.250 0.250 0.250 26.4 0.931 2.63 0.370 6 

0.250 0.25 a 0.250 26.7 0.952 2.63 0.370 6 

are nomlnals and shall be within the Alumlnum Association Tolerances. 
Thicker walls are permitted and tapered walls may be used provided 
the minimum Aluminum Association thicknesses are not violated. 

2. See sheet 3 of 7 for Foundation Notes. 

POLE DATA - 45 FT.MOONTING HEIGHT 
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CASE 

NO. 

5 

6 

7 

8 

9 

10 

ff 

CASE 

NO. 

5 

6 

7 

8 

9 

10 

ff 

WIND 
HEIGHT 

!FT J 

50 

50 

55 

60 

65 

70 

75 

WIND 
HEIGHT 

!FT J 

50 

50 

55 

60 

65 

70 

75 

WIND 
SPEED 
!MPH! 

80 

100 

100 

100 

100 

100 

100 

WIND 
SPEED 
!MPH! 

80 

100 

100 

100 

100 

I 00 

I 00 

DATA FOR POI£ WITH 8 FT. ARM 

POLE 
WALL 
UNJ 

UPPER 
WELD 
UNJ 

LOWER 1-----B-A_s_E_,F .. O_R_C_E_s_, ___ FOUND. 
WELD MOMENT SHEAR TORSION AX I AL DEPTH 
I/NJ !FT .KIP! !KIP! !FT .KIP! I KIP! !FT J 

0.188 0.188 0.188 20.4 o.650 o.660 a312 7 

a25o 0.250 0.250 26 .4 o.856 a985 o.394 8 

0.250 a25o 0.250 27.9 0.899 /.030 0.394 8 

0.250 a25o 0.250 28.5 0.930 f.030 0.394 6 

a250 a250 0.250 29. I 0.965 f.030 0.394 6 

0.250 0.250 0.250 29.5 a98 I I .030 0.394 6 

0.250 0.250 a25o 29.8 0.998 1.030 0.394 6 

DATA FOR POl£ WITH 12 FT. ARM 

POLE 
WALL 
UN.! 

UPPER 
WELD 
UNJ 

LOWER 1-----8-A_s_E_,F .. O_R_C_E_s_, ___ FOUND. 

WELD MOMENT SHEAR TORSION AX I AL DEPTH 
I/NJ !FT.KIP! fKIP! !FT .KIP! I KIP! !FT.! 

0.188 0.188 at88 19.9 0.640 1.15 0.315 7 

0.250 0.250 0.250 26.8 0.863 I .78 a393 8 

0.250 a25o a250 28. 2 0.906 I . 89 0.393 8 

0.250 a250 0.250 28.8 0.935 1.89 a393 6 

0.250 0.250 a250 29.5 0.972 I. 89 0.393 6 

a25o a25o 0.250 29.9 a987 I. 89 0.393 6 

a25o o.250 0.250 30. I l.000 I . 89 0.393 6 

NOTES: 

CASE 

NO. 

5 

6 

7 

8 

9 

10 

ff 

CASE 

NO. 

5 

6 

7 

8 

9 

10 

ff 

WIND 
HEIGHT 

fFT J 

50 

50 

55 

60 

65 

70 

75 

WIND 
HEIGHT 

!FT J 

50 

50 

55 

60 

65 

70 

75 

WIND 
SPEED 
fMPH! 

80 

100 

100 

100 

100 

100 

100 

WIND 
SPEED 
!MPH! 

80 

100 

100 

I 00 

100 

100 

100 

I. Pole waif thicknesses shown In the POLE DATA TABLES 

DATA FOR POl£ WITH JO FT. ARM 

POLE 
WALL 
UN.! 

UPPER 
WELD 
UNJ 

LOWER 1---..--B-.AS-.E__,F .. O-.R"'c.-E.-s...., ___ FOUND. 
WELD MOMENT SHEAR TORSION AX I AL DEPTH 
UNJ !FT.KIP! fKIP! !FT.KIP! (KIP! !FT.! 

at88 at88 0./88 20.7 a656 0.881 0.317 7 

a250 a250 a250 26.7 a860 t.300 a4oo 8 

a25o 0.250 0.250 28.1 a904 t.370 a4oo 8 

a25o a250 a250 2B.8 a934 t.370 a4oo 6 

a250 a250 a25o 29.4 0.970 /.370 a4oo 6 

a250 0.250 a250 29.8 0.986 1.370 a4oo 6 

a250 0.250 a250 30./ l.000 1.370 a4oo 6 

DATA FOR POl£ WITH 15 FT. ARM 

POLE 
WALL 
UN.! 

UPPER 
WELD 
UNJ 

LOWER 1---..--B-.AS-.E__,F .. O-.R"'c.-E.-s...., ___ FOUND. 

WELD MOMENT SHEAR TORSION AX I AL DEPTH 
UNJ !FT.KIP! fKIP! !FT.KIP! (KIP! !FT.! 

at88 atBB at88 20.9 a66o 1.60 0.324 7 

a25o a25o a250 28.2 0.892 2.46 0.404 8 

a250 0.250 a25o 29.9 0.940 2.63 0.404 8 

0.313 a25o o.313 30.5 0.968 2.63 a479 6 

o.3 13 a25o o.313 31 .2 f.000 2.63 0.479 6 

o.313 0.250 a3t3 31.5 f.020 2.63 0.479 6 

o.313 a25o a3t3 31.8 l.040 2.63 0.479 6 

are nominals and shall be within the Aluminum Association Tolerances. 
Thicker walls are permitted and tapered walls may be used provided 
the minimum Aluminum Association thicknesses are not violated. 

2. See sheet 3 of 7 for Foundation Notes. 

POLE DATA - 50 FT.MOUNTING HEIGHT 
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5" Alum. Pole 

3" 

Foundation 

14 11 

x 
3" Rad. Beveled 
No Sharp Edges 

1.L11 o·a 8 I . 

gusset! 

II 
//

Welded 
Base Plate 

Load 
/ Concentrating 

/ Couplers 

BASE PLATE & BOLT PATTERN 

72-76 

MHz Antenna~ 

Antenna 

Adaptor~ 

16" Wide Wrap of 
White Type "B" 
Reflector/zed 

~ALL 
BOX 

Sheeting Shall be 
App/led to the Pole 
Above the Sign MILE 

xxx 
and 24" Below the 
Sign on all Roadside 
Terminals as Inc/dental 
to Bid Items Provided. 

~ 

...... · ........ . 
• • • ••• • • •• t 

. . . . . ... .... . .. . . . . : . : ........... : 
See Sheet 3 of 3 for 
Concrete Pad Dela/ls. 

...... 

TYPICAL MOTORIST AID CALL BOX TERMINAL 

A 
Call Box/Mlle Marker 
Sign 24" X 42". Sign 
or B as called for In 
Plans. See Index 17355 
For Sign Detalls and 
Index 11860 for Type ** 
Sign Bracket Deta!ls. 

CALL 

BOX 

MILE 

xxx 
FTP-63-<>4 

SIGN A 

CALL 

BOX 

MILE 

xxx. x 
FTP-64-<>4 

SIGN B 

Sheet No. 

@ 
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EXISTING PAVEMENT INSTALLATION 
Remove existing pavement minimum I" depth throughout transition 
and maneuvering area, replace with misc asphalt. 

NEW CONSTRUCTION 
Hand work final shoulder pavement lift to plan dimensions. 

0 

0 

------r------

Paved Shoulder 

Maneuvering Area __J 
30" X 48 11 Min l 
1:50 Slope 

I · 

' ' ' ' ' ' ' ' ' ' ' ' ______ , 
' ' ' ' ' ' ' ' ' ' 

Misc. Asphalt 
I 

I 

I I 

: Pole Foundation : 

I I 

Guardrall Post & 
Offset Block ITyp.! 

Motorist Aid Call Box 
50" Max HT. to Handle 

-- ---------------------------~,;---------------------- ----~--------------

Face of Guardrall R 1 Misc 2' typ See 
Asphalt Index 400 

':...1(\J for 
:;:i Guardrail. _l 

· I 

' ' -', <1.;5 
-----------------~---------

Transition ~ ', 
' 

/ - / 

" ~ _g:;_6__ -0-~----------------
~ a // ~ Transition 

30" X 48" Min. 

~r--r-/~~~~~~~~ 
/ 

/ 

Maneuvering Area ~T " ... 
"' "' ~ 

Paved Shoulder !Asphalt/Concrete! ~"'-----

Traffic Lane !Asphalt Concrete! 

CALL BOX BEHIND GUARDRAIL 
2006 FOOT Design Standards 
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7'-6" 

'-.:::: 

b 
I ' .. 
I !'-.. 

' i ' ~ I 
' I 

I I ' 
I I ! 
I I I I I 

Wheel Chol r Stop 

I i I 
I 

' I ? 2" 
I I I "' ' I I 
I I ~ I I 1 i' .J. ~.I 
I I '' 

..,. " 

f'-6H 10" 5'-0" 

Coll Box 

Post<--'-"--
I ! I I , !r_ -

I v I 

~N' ? .. 

Paved Shoulder 

Coll Box Attachment To Slob 
As Per Uonufocturer's Recommendation. 

1•-r l'-5" 

SECTION C-C 

2H x ID x ~ H Golv. Angle And 
3-fs"r/J x 5" Golvonfzed Staal Expansion 
Anchor Bolt Wfth 3tt U!n. Embedment 

PLAN 

OUtsfde Edge of 
Shoulder Povamant 

-

Begin I.· 50 Slope 

J .•50 Slope 

" t3-a. I ! "' ~ 9 #5 t} 9H -"\.--~ 
2" - ~ - I 

'E~t1--.. ·- l_ ___ -+--2-·--5-.-+-,-._-6".~;2;·-;o~·:;:::;:;..r,.-6" 
'- * h 
~il~ :-11 LJ 
"'"'~ 

VIEW D-D 
* IY2" r/J x ID High 

Golvonlzed Steel Pfpe Spacer 

SECTION 8-8 

4" (Typ.J 

Embedded Breakaway 
Dwfce Sleeve 

ID (mox.J 

#5 Bors (Typ.J 

WHEEL CHAIR STOP DETAIL 

@ -
-

#5 Bars (Typ.J 

7 Sp o l'-0" 4 Q 6"± 3 Sp a !'-Ott 

SECTION A-A 

MOTORIST AID CALL BOX CONCRETE PAD OOANTITIES 

Concrete .: 3.5 c.y. (each) 

Refnforclng Steel.: 2.43 lb (each) 

GENERAL NOTES 

I. Design Specifications: AASHTO Standard Speclffcot!ons For Highway Bridges r Current 
Edition and approved revisons thereto J. 

2.. Concrete: Concrete strength shall be Closs II ( f'c=3,400 psi). 

3. Reinforcing Steel: Reinforcing Steel shall conform to ASTM A615, Grode 60. 

4. Payment : Motorist Aid Call Box Concrete Pods shall be paid for under the oontract unit price 
for Class II Concrete r Miscellaneous J, c.y. and shall include all labor, materials, and installation 
of embedded breakaway device sleeves. and miscellaneous golvanrzed steel for wheel choir stop 
and attachments. 

5. Breakaway Device shall be paid for under Coll Box Assembly. 
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B" Finished Grade 

4&? Backff/I And Tamp 
Wlth Material 
Removed From 
Trench 

Tamped Or Undisturbed 
Materlal 

Conduit 

FOR USE IN AREAS NOT EXPOSED 
TO VEHICULAR TRAFFIC 
ANO UNDER ORNEWAYS 

FIGURE A 

*uay be adjusted due to field 
conditions upon approval of 
project engineer. 

8" 

Finished 
Surface Of 
Roadway 

FOR USE INSTAWNG ctJNOIJIT UNDER 
A NEW ROADWAY PRIOR TO INSTALLATION 
OF CURBS, BASE ANO PAVEMENT 

FIGURED 

Finished 
Surface Of 

Roadway 

Finished 
Surface Of 

Roadway 

Curb & Gutter 

Width Of Trench 

A 16";;6"r 

Tamped Or Undisturbed 
Material 

Conduit 

FOR USE IN ASPHALT ROADWAY ADJACENT 
TO GUTTER WHEN PLACEMENT OUTSIDE OF 
THE PAVEMENT IS NOT FEASIBLE. 
Note 
I. Trench not to be open more 

than 250' at a time when construction 
area is subject to vehicular or pedestrian 
traffic. 

2. Asphalt to be sawcut and removed to /euve 
neat lines on both sides of the /2. 11 

p<IVement out. 
3. See note 3 Figure C. 

FIGURE 8 

Curb 
& 

Gutter 

Tamped Or UmflsfurbM ./ 
Material 

FOR USE IN INSTAWNG ctJNOIJIT UNDER 
SIDEWALK 

Note: 

I. Sldewa/k patches to match existlng Joints. 

2. Enflre sidewalk slab must be replaced when specified In the plans. 

3. Backfill and tamp with materi"al from trench except at driveways. 
At driveways, bockflll a length of trench wlthln the driveway entirely 
with Flowob/e Fill. 

FIGURE E 

@ -
-

FU/ 

Asphaltlc 
Concrete 

Width Of Trench 
Plus 12 11 

6" B" 

FOR USE IN INSTAWNG ctJNOIJIT UNDER 
EXISTING ASPHALT PAVEMENT NOT ADJACENT 
TO GUTTER WHEN JACKING IS NOT FEASIBLE 

Note: 

I. Rigid conduit must be used when jacking under 
exlstlng pwement at 36" minimum depth. 

2.. Asphalt to be sawcut at the edges of the trench. 

3. The removal and replacement of the addlflonal 
pavement width ( 6" J wlll not be required 
when the trench can be constructed wlthout 
disturbing the asphalt surface on elther slde. 

FIGURE C 
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2'~ 

Conduit 

PULL BOX ENTRY OF CONDUff UNDER SIDEWALKS 

FIGURE A 

4'Mln 

* Note 

Conduff 
(PVC J 

Note: 
Ends of condult shall be sealed in 
accordance with Section 630 
of the Standard Specifications 
for Road and Bridge Construction. 

Conduit 
(Rigid J 

Conduit 
IPVC! 

Condult depth to be at R/R requirement 
but not less 4'. 

After jacking, leave rigid conduit as a sleeve 
extending to R/R right of way limits. 

FOR USE UNDER RAILROADS 

FIGURE C 

Sidewalk 

Conduit ....,_ 
I 

Conduit 

Curb & Gutter 

Pull Box 

UNDER SIDEWALX 

@ -
-

I
- /Pul/Box ----- 6- _ L Conduit 

\:~--------

SIDE STREET 

ROADWAY 

PLAN 

Street Surface Pull Box Grade 

Conduit 
Conduit 

UNDER ROADWAY UNDER NON-TRAFFIC BEARING SURFACE 

SECTION 

FIGURE 8 Note: 
One run of conduit ( befween pull boxes J 
shall not contain more than 360° of bend 
inc/ucHng pull box bends. 
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Top of Cap~ 

Hook 
(see Detail) 

Cotenory Wire Clamp / 
(see Details)"'~ 

Messenger Wire Clamp/ 
(see Details) --~ 

Hand hole 
(See Details)~ 

I_, -To Roadway-

! 
I 

I 
I 

Pole Cop (see 
Pole Top Deta!ls) 

2N Plpe For 
Wire Entrance 
(see DetallJ 

Grode 

SELECTION PROCEOORE 
I. Determine the required pole height and bending moment at the pole 

base using a design wind speed In conformance with the "Plans 
Preparation Manual", Chapter 29. 

2. Enter the Pole Moment Copocffy Tobie, and determine the required 
Pole Type and wall thickness. 

3. Enter the Pole Type and hefght des/gnatfon In the slgnalfzatlon Plans 
for each strain pole. 
Example.• From deslgn1 required height= 23'-6N, 

base moment = 198.0 kip-ft 
From toble1 use NS-Vll-24 

4. Refer to the Table of Vorfobles for the required pole dlameter, 
base plate and drfllled shaft dimensions. 

MINIMUM REflJIRED MOMENT CAPACITY <kip-ff) 
TYPE OF POLE 

D lft.J NS-IV NS-V NS-VI NS-VII NS-VIII NS-IX NS-X 

20 33.0 106.0 152.0 210.0 266.0 330.0 390.0 

22 36.B 111.2 158J 218.0 Z14.9 340.3 401.7 
24 40.6 116.4 165.3 226.0 283.9 350.7 413.3 

26 44.4 121.6 172.0 234.0 292.B 361.D 425.0 
28 48.2 126.B 178.7 242.0 301J 371.3 436J 

30 52.0 132.0 185.3 250.0 3/0J 381J 448.3 

32 55.B 137.2 192.0 258.0 319.6 392.0 460.0 

34 59.6 142.4 198.7 266.0 328.5 402.3 471.7 

36 63.4 147.6 205.3 Z14.0 337.5 412.7 483.3 
38 67.2 152.8 212.0 282.0 346.4 423.0 495.0 

40 71.D 158.0 218.7 290.0 355.3 433.3 506.7 
42 74.B 163.2 225.3 298.0 364.3 443.7 518.3 

44 78.6 168.4 232.0 306.0 373.2 454.0 530.0 
46 82.4 173.6 238.7 314.0 382.1 464.3 541.7 

48 86.2 178.B 245.3 322.0 39/J 474.7 553.3 

50 90.0 184.0 252.0 330.0 400.0 485.0 565.0 

Bottom of~ (:Top of S!dewalk 

(

'.Base Plate ~ or Flnfshed 

l__~r1~~G~rio~u~t~~~~-~:ff;~'6:;,._~ 
l,,

1

0 1
1
11

1 ·1~vz>:;(-A~lu_m ___ l ___ nu ___ m Identification Tag Not to Exceed 2H x 4N. secure to Shaft fJy OJ25" 
_ Sfalnless Steel rivets or screJHs. Fabricators to provide deto!ls for approval. 
l\I )) Identification Tag Located on fnsfde of Pole visible from handhole. Tog to 

~ --;:::/' be stamped with the followlng Information : 

Wire Entry Condu10 - Financial Project JD 
Pole Type 

Drllled Shoff 
(See Details),~ 

' 

' 

ELEVATION 

Pole Height 
Manufacturer's Name 
Certification No. 

~~ 
~~ 
"';'.:: 
:;hi 
03' 

~ "',, g_,, -,.,, 
..., " 
2~ 

STEEL STRAIN POLE NOTES 
I. Slgnol Structure Materfols shall be as follows.• 

Poles --> ASTM AJOll Grode 50, 55, 60, or 65 (fess than Y4 "J or 
ASTM A512 Grode 50, 55, 60, or 65 rY4H and overJor 
ASTM A595 Grado A 155 ks/ yloldi or Grode B 160 ksl yield! 

Steel Plates -> ASTM A36 
Weld Metal -> £10XX 
Bolts (except Anchor BoltsJ-> ASTM A325, Type I 
Anchor Bolts -> ASTM F/554 Grade 55 
Nuts for Anchor Bolts -> ASTM A563 Grade A Heav'/ Hex 
Washers for Anchor Bolts-> ASTM F436 Type I 
Hondhole Frame -> ASTM A709 Grade 36 or ASTM A36 
Handhole Cover -> ASTM AIOI/ Grade 50, 55, 60, or 65 
Aluminum Caps and Covers-> ASTM B2E (3/9-FJ 
Stainless Steel Screws -> A/SI Type 316 

2. All Steel Items shall be Galvanized as follows.• 
All Nuts, Bolts and Woshero> ASTM Al53 Class c or D dependlng on size 
All other Steel Items -> ASTM A/23 

3. Concrete shall be Class DI (Dr!lled Shaff) wlfh a minimum 28-d(]j Compressive Strength 
(f'cJ of 4,/XJO psi for all environmental classfflootlons. 

4. Reinforcing Steel shall be ASTM A615 Grade 60. 
5. Grout shall hove a mlnlnum 2B-dC1f Compressive Strength of 5,000 psi and shall meet the 

requirements of Section 934. Grout ofter pole ls set and properly plumbed. 
6. A desfgn wind speed of 100 mph with a 307. gust factor for wind loadfn<;J on the fXJ/e was 

lnc/uded In the design. 
7. The Pole shall be tapered with the diameter changlng at a rate of OJ4 Inch per foot. 
8. Except for anchor bolts, oil bolt hole diameters shall be equal to the bolt 

diameter plus V!s", prior to galvanlzln<;J. Hole diameters for anchor bolts shall 
not exceed the bolt diameter plus Vz" . 

9. The pole shall be free of transverse welds except at the base. 
10. Poles constructed out of two or more sections with overlapping sp/fces ore not permitted. 
II. No field welding on Orr/ port of the pole Is permftted. 
12. For clamp spacing, coble sizes and forces, signal and sign mounting locatlons and details 

see the Signalization Plans. 
13. Allweldfn<;J shall conform to Amerfoon Welding Socfety Structural Weldfn<;J Code (SfeelJANSl/AWS 

D/Jfcurrent edition). 
14. See Standard Index No. f1727 for grounding deta!I and span wire lnstallatlon detalls. 
15. Locate hondhole 180° from 2 Inch wire entrance pipe. 
16. Manufacturers seeking approval of a steel strain pole assembly for Inclusion on the Quo/If led 

Products List must submit o QPL Product Evaluation Appllcatlon along with deslgn documentatlon 
and drowlngs showing the product meets all specified requirements of this Index. 

fl. If a grout pod Is not Installed, bosep/afes shall be secured with double nuts OOth above and 
below the baseplate. The Jocking nuts shall be half-height nuts. The standoff distance (fhe 
distance between the bottom of the ful/-helght lfNellng nut and the top of the foundatlonJ 
shall not exceed one anchor bolt dfameter. In rural areas, the top of the foundation should be 
greater than 12H above finished grade. A vertloo/ty placed wire cloth screen between the 
baseplate and the top of the foundation shall be wrapped horlzontally around the baseplate 
wlfh a 3" mln. Jap. The wire cloth shall be golvanlzed steel standard grade plaln weave 2x2 
mesh O.D63" dfo. wire. The screen shall be attached to the baseplate with stainless steel 
self-tapping Y4" screws with stainless steel washers spaced of 9N centers. 

ELEVATION AND NOTES 
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'BC' Dia. Anchar 
Bolt Threaded 

8 H min. each end 

lo 

[ Drlllod I' 

Shaft----, 

' 

' 
I 

. 

'BA' 
Base Plate Dfa. 

/rx1 
Cham fer 

'BA'-4x'BC' 

I 
r----~ Pole 

Center of Dr/lied Shaft, 
Base Plate and Pole 

fA ~ ~ 

~ 
~ 

---- Double -------
Nuts .rTyp.J 

I 
I 
' 

~ 
I 

" 
'DB' 

~ " 
Shaft Diameter 

I .... ~ ' ~ <!l I 
~ 0 

' i:: ! 
~ 

I 
' 

I 
' 

I 
!---- #9 Bars ---

Equally Spaced 
I 

' 

I 
' 

I 
' 

I 
' 
I 

lo ' 
I 

6" 
!-"-

DRIUED SHAFT ELEVATION 
(See Table for number of :#9 barsJ 

FOUNDATION NOTES." 
The foundations for Steel Strain Poles are pre-desfgned and are 
based upon the followfng conservatfve sofl crlterfa whfch CCNers 
the great ma}orfty of sofl types found In Florlda1 

Classfffcaffon Coheslonless (Ffne Sand) 
Frfcflon Angle = 30 Degrees (30D) 
Unit Weight 50 lbs./cu. ft. (assumed saturated) 

Only In cases where the Designer considers the soil types at the 
specfflc site locotlon to be of lesser strength properties should an 
analysis be required. Auger borfngs, SPT borings or CPT soundings 
rnay be utilized as needed to verify the assumed sol/ properties, and 
at relaffve/y uniform sites, a single boring or sounding rnay cover 
several foundations. Furthermore, borings In the area that were 
performed for other purposes rnay be used to confirm the 
assumed sol/ properties. 

'BC' f/J Anchor Bolts 
equally spaced ---'l""( 

VIEW 8-8 

Edge of 
Base Plate 

NOTE1 Number of bolts shown for 11/ustratlon purposes only. 
(See Tabe/ for actual quantity) 

Center of Handhole, 
see Handhole Defafls 

8 

See Deta/IC 

'DB' 

'BA' 

PARTIAL ELEVATION 

8 

lS'-lng Basa Plata, Anchor /Jolts and HandholeJ 

'DB' 
Shaff Diameter 

SECTION A-A 

Center of 
Drllled Shaft 

'BD' 

Double Nuts, top Nut may 
be half-height 'Jam' Nut 

rcast Afumlnum Nut 

DETAIL C 

POL£ 
TYPE 

NS-IV 

NS-V 

NS-VI 

NS-V(f 

NS-V(fl 

NS-IX 

NS-X 

NS-V 

NS-V! 

NS-V(f 

NS-V(fl 

NS-IX 

NS-X 

POL£ 

J K 
(/nJ (fn.J 

14 

16 

~ 18 
0 

" 
21 

~ 
23 

25 

27 

16 

!'.) 
'1 

18 

0 21 

" ~ 23 

25 

27 

~" Dfa. Weep Hole One per Pole 
placed between Bolts or % H f/J 
all-cotton sash cord wick attached 
to Interior of pole, extended bfJl/Ond 
grout pod, and Installed prior to grouting. 

Center 
of Pole 

~ Mfnfmum break radius 
/ = 0.2.5 x (fns/de radius) 

'K' Bose f/J 

POLE SECTION 

lnsfde radius 
measured 

center to flat 

'J' Wall 
Thfckness 

0.6 x 'J' Seam weld <Typ.J 
rsee NoteJ 

NOTE1 LDngltudlnal seam welds 
within 6N of clrcumferentlal 
welds shall be complete 
penetration welds. 

TABLE OF STRAIN POL£ VARIABLES 

BASE CONNECTION SHAFT 

No.of BA BB BC BO BE BF DA DB No. of 
Bolts (fn.J (In.! (In.! (In.! (In.! (In.! (ff) (ff) #9 bars 

6 25 2J25 IJ75 0.3(3 OJ88 36 10 3.5 14 

8 27 2.250 IJ75 0.375 OJ88 41 12.5 3.5 14 

8 30 2J75 1.500 0.438 OJ88 54 14 3.5 14 

10 33 2.250 1.500 0.375 OJ88 49 15 4 19 

12 34 2.250 IJ75 0.375 OJ88 52 16 4 19 

12 37 2.250 1.500 0.375 OJ88 50 16 4.5 23 

12 39 2J75 1.500 0.375 OJ88 52 17 4.5 23 

8 28 2J75 1.500 0.438 0.250 41 12.5 3.5 14 

10 30 2J75 1.500 0.500 0.250 54 14 3.5 14 

12 33 2J75 1.500 0.500 0.250 49 15 4 19 

12 35 2.500 1.500 0.500 0.250 52 16 4 19 

12 39 2.625 1.750 0.500 0.250 50 16 4.5 23 

12 41 2J50 1.750 0.500 0.250 52 17 4.5 23 

Note.- Defal/s shown on fhfs sheet are for 12 sided 
pole sections. Howwer, sections with more than 
12 sfdes and round sections are permitted, provided 
the outside diameter and well thickness are not reduced. 

BASE DETAILS AND TABLE OF VARIABLES 
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%" ¢ Bolt 

1 

TOP VIEW 

Pote Cap Plate 
CU." thick 

2" 

Y4" x 2" Llftlng Bar with 5h6" </J hole and 
%"Nut tack welded to underside of bar 

Pole 

NOTE: A properly sized Service Head rweother HeodJ, 
shall be Installed and fastened securely on to the 
standard pipe for each pole locotfon. At locations 
other than service entrance, the service head face 
Is to be left closed to outside atmosphere. Servlce 
entrance lnstallatfon per Index No. fT7Z1. 

A 

I 

WIRE ENTRANCE DETAILS 

45° 

2 "NPS, 
Sch. 40 Pipe 

VzN </J Bolt with Nut, l.JJck 
Nut and Flat Washers 

Vz u Bent Plate with 
Hole and Slot for 
'h" ¢ Bolt 

Steel Clamp, ASTM A709 
Grade 50, see Tobie 
for thickness 

POLE TOP CUT-AWAY 
<Option 'a'J 'J' Hook for wlrfng, 

~ u t/J commercial grade 
hot rolled bar welded to 
Inside of pole. 

Threoded hole fn 
tack welded cover 

clip !TypJ 

5" 

I 

~ 

'if•" ¢ Hole for 
Y.," r/J Stainless 
Steel Hex Heed 
Screws rTyp.J 

II Gage 
Hand Hole 

Cover 

4H x %"Hand Hole Frame 
made contfnuous wfth a 
Full Penetratfon Weld 

Cast Aluminum Pole top 
cop held In place with 
3 stafnless steel screws 

POLE TOP CUT-AWAY 
<Option 'b'J 'C' Hook for wiring and 

lifting, ~ '' t/J commercial 
grade hot rolled bar welded 
to lnsfde of pole. 

POL£ TOP NOTE1 
Any combination of the above two options ffl(J'j be used, 
provfded both llftlng and wfrlng Ts accommodated. 

• 57----+i ~--~ if>' 
• I 

<(- HAND HOLE 
FRAME 

Full 
Penetration 
Weld o;_~AND HOLE 

COVER 

4" 

Pole wall 

Hand Hole Frame I" 

~1 """"I ~,______ F "--"--"--"- ~" t/J Stainless Steel 

Partfal Penetratfon Weld 

Hex Head Screw 
Tack welded 
cover cl fp (Typ.J ~--I/Gage 

Hand Hole Cover 

SECTION D-D 
<thru Hand Ho/sJ 

@ -
-

~-i.{-, ,~~c Typ. 

CATENARf AND MESSENGER WIRE CLAMPS 

NOTE~ Clamps haile been sized for Design Cable l.JJads 
shown In the Table, and a Maximum Pole Dfameter 
at the Clamp locatfon of 2'-r. 

I T-----
1 

I 
I 
I 

l_ ____ _ 
I 

VIEW E-E 

2006 FOOT Design Standards 

STEEL STRAIN POLE 

Cable 

Diameter 
(fnJ 

Typ.rl 

3" I 2'/z" 

Cable Plate Bolt 
Load Thlckness Diameter 

!kip! (fnJ (fnJ 

25 I 'h 
18 Vs 'h 

3J5 % 'h 

2 - V.," ¢ Holes for 
2. - 3A6" x 2" Steel 
Passlvated Cotter Pins 

Clevis, ~" thick 
ASTM A709 Grode 50 

2'/z 0 ¢ Hole for 
2" Pipe 2!/4" l.JJng 
ASTM A500 Grode B 

ATTACHMENT DETAILS 
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NOTE~ 

Design Poles reoncrate and Strain Po/esJ In accordance with the 1994 
edition of the AASHTO "standard Specifications for Structural Supports 
for Highway Signs, Wm/noires and Traffic Signals" and Supplement 
thereto. For a//awab/e unit stresses, meet the requirements of Section 6. 

ltlaTHJfacturers seeking approval of a prestressed corcrete pole for Ire/us/on 
on the Quallfled Products List must submit a Qf'L Products Evaluation 
Appl/cation along with design documentation and drON/ngs shoNlng the 
product meats all specified requirements of this Index. 

Place the prestrMslng S'jmtnatrloa/Jy, Supply a &l/fflclent oroount of 
prestresslng to provide a calculated oompress!ve stress of 2..2 ksl 
forType N-II and 3 ksl forType N-III at the top of fXJ/e ofter 
Oll/OSSfJS, 

Concrete Strength shall be 6 ks/ minimum at 28 df./'/S and 4 ks! 
mlnlrrvm at transfer of the Prestresslng force. 

Reinforcing steel shall b8 AE/5 Grode 60. Provide a mlnlrTllm area 
of oon-prestressed relnforC8fT/fJl'/t fJQU<J/ to 0.337. of the concrete area. 

Prestressed Strands shall be M/6 Grode ZTO stress relltNed 
or low relaxation. 

One turn required for spiral spllcfJS and -two turns required at the 
top and bottom of fXJ/es, Spiro/ shall be moTHJfactured from co/d-drrJNn 
steel wire maetlng the requirements of AST/ti A82. 

Plug Top of Pola with 
a minimum of 3H 

Attach span wire assemblies (consisting of the cotenary wire, the messenger 
wire, and the tether wlreJ to the concrete fXJ/es In accordance with Section 634. 

If a two fXJfnt attachment Is required fl/ the plans, provide on eye bolt hole for 
the massengar wire, or field drllfona at the location Indicated In the plans. 
Field drlll the eyebolt hole for the tether wire, when required, prior to 
lnstallotlon. 

Use Wier plates mode of oon-oorros!ve materlols and attached to the pole using 
lead anchors or threaded Inserts embedded In the fXJ/e and round head chrome 
plated scr~s. 

Attach ground wires to the ralnforclng steel In the po/a as necessary to 
prtNent the ground wire from balf'lf} dlsploced durlf'lf} concratlf'lf} operations. 

Identify ooncrata poles as to po/a manufacturer, Department's fXJ/a type, length 
and Qualified Product List qua//floatron rumber fJ/ Inset numerals r In 
height !n&erlbed on the sama fOC8 of the fXJ/e as the hondhola and ground wire. 

Provide a Closs 3 Surface Finish as Specified ln 400-15.2.4. 

Provide a mlnlrTllm eo1ar of r. 
Prwlda all {XJles with total taper of OJ52 IN/FT. 

of corcrete \ 
/ ~ H " Golvonlzed 
Threaded Nipple Plug Top of Pola wrth 

a minimum of 3" 
6" Plug Top of Pole with 6° 

a minimum of 3# 
1•-0• No. 6 Ground Wire 

"'r::::::::I~~-~~~~~~ 

Identification 
Morklf'lf}s 

4'-0" 
of No. 6 
Ground 
Wire 

'f' 

"' 

2" Gofv. Nipp/a 

TYPE N-II POLE ON 

CONCRETE PEDESTAL 

of concrete of concrete 

2'-0N No.6 
Ground Wire 

Identification 
Markings 

4'-0" No.6 
Ground Wire 

SERVICE POLES - TYPE N-II 
(For lnstallotlon, refer to Roodwt11 and Traffic 

DMFgn Standard. Index No. f1504J 

To Roodw(]f 

Plug Top of Pola with 
a minimum of 3" 
of concrete 

**11/NIMUll REiil/RED llOllENT CAPIC/7Y 

1YPE OF POl£ 
D (feetJ 

N-I!Z" (k-ftJ N-JI (k-ftJ N-Jl:I (k-ftJ N-Jl:II (k-ftJ -Jl:III (k-ft 

2D 33 106 152 210 2136 

22 31 Ill 159 218 f!/5 

24 41 116 163 22S 2B4 

2B 44 121 112 234 293 

28 48 127 119 242 3()2 

30 52 132 185 250 311 

*2• Golv.Nlpple 
32 56 131 192 258 32D 

34 60 142 199 2136 329 

36 63 148 2D5 274 338 

38 61 153 212 282 346 

j! 
40 71 158 219 290 355 

;._ 

Identification -Markings • 
~ 

11' . " "'-
" 

,. 
i -.!! 

'§ g 9 .. 
~~ ~ 

"' ~ • 
" <! ~ ~ " " .. -

42 75 /SJ 225 298 364 

44 79 168 232 306 313 

46 82 113 239 314 382 

48 86 117 245 322 391 

50 90 180 252 33() 400 

;.j 11' !:!;€ 

~· 
&! ~ ** 

~ 
"' " 

Fino/ 
Grode .. 

~ 

11' fn "' 'ii 
"' b~ 

- " & ~ !: 
~ 

" ~ 

Service Condltlons.1 Design fXJfes to carry the "Ulnlmum R9QUlred Moment 
Capacity.• These moments ore based on a dead load plus wind food 
combinations, therefore obtain the allowable strfJSses bj muftrp/ylng those 
for normal exposure conditions given In Section 6 fJ/ the appllooble factor 
from Section 2 of the AASHTO standard Specifications for Structural 
supports for Hlghwt11 Signs, Wmlnalres and Traffic Signals. 

The uftfmota moment oopaclty of each fXJfa shall be a mfnlrTllm of f.3 times 
the "Minimum Required Moment Capacity.• 

~ TYPE OF 
CIJllCRETE POl£ 

Top of 
Footing 

Load Faoo 

.. 
~ 

~ 
~ "' 9 " "' "' 

* oj 

9 
l!: 

POLE TYPES N-III THROUGH N-VIII 
* Do oot appf'J these Items to Type N-III Estobllsh bolt hole locatfons, ground 

wire foootlon and conduit foootlon as sh<!wn In the plans. 

Ref. Index f1900 and Sec. 744 for modifications to Type N-Illpoles used 

at traffic monitoring sites. 

POLE SIZE AT TOP (TJ 

Type II 5» x 5» 

Type III 6" x 6" 

Type I!Z" e• x B" 

Type JI 10• x 10• 

TypaJlI 12• x 12» 

TypaJZII 14" X /4M 

TypeJZIII 16° x 16# 

2006 FOOT Design Standards 
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SHEAR REINFORCING 

9 GOUga Spiral 11 6" 

6 Gouge Sp! rol 11 s» 

5 Gouge Spiro/ o 6" 

5 Gouge Sp! rol o s» 

5 Gouge Sp! rof o 5» 

5 Gouge Spiral o 6" 

5 Gouge Spl rol o s» 
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Eyenut for guy 
attachment 

Ground wire bare 
r stapled to pole J 

Nut & curved 
stubbing washer 

Thlmbleye bolt 

No. 6 copper 
ground wire 
<bare J 

i" x 20' 
groundi"ng 
electrode 
< copperclad J 

OVo/ eye bolt 

Automatic compression type clamp 
r feed through deadend J 

Catenary wire 

Crlmp type electrical connector 

Signal 
coble 

Messenger wire 

Locklng cable ties or 
lashing wire 

11s 11 Hook Tether wi"re (where requlred J 

Automatic compression type 
clamp (feed through deadend J 

Conduit strap 

Rigid conduit 

U---- Conduit for ground wire 
to 8 1 above grade. 

Grode 

t" PVC 
condult for 
ground wire 

i" x 20' 
grounding electrode 

f coppercfad J 

11 

Tapped lug for 
grounding 

oval eye nut 

Automatic compression type clamp 
(feed through deadend J 

Oval eye bolt 
nut & washer 

Cotenary wlre 

\' l 
Service 
head 

See note no. I 

Signal 
cable 

electrical connector 

Messenger wire 

Locking cable ties or 

lashing wire 

Oval eye bolt 

nut & washer 

Tether wire (where required J 

Automatic compression type 
clamp r feed through deadend J 

Relnf. handhofe frame 
with j 11 

- 13 NC 2 tapped 
lug i"nside for ground 

No. 6 copper ground wlre 
r bare J 

·,; 
. ···.· 

. • .. ·: ;· 1· .. · .. 
Hole for · ·. · .~ ·. · .~ 
conduit --1""-~.~.~;~._.-.>>.

0

;-" 

No. 6 copper 
ground wi"re mi"n 
of 4' (bare plgtal/ J 

... · .• ·. ;· ~· .• · 
,y ••. ,y 

Oval eye bolt 

Servlce 
head 

Automatic compression type clamp 
r feed through deadend J 

Catenary wire 

~--- Crlmp type electrical connector 

Slgnal 
cable 

Messenger wire 

Locking coble ties or 
Lashing wire 

i" oval eye bait 

....... 

<Use a split clamp on 
steel poles J 

Method of framing 
corner straln poles 
angles 10 ° to 120 ° 

Automatic compress/on 
type clamps 
r feed through deadend J 

I LOAD£> 

*The load face of pole shall be 
perpendi"cular to load. 

see note no. I 

... . 

.•.· .. 

Grade 

Tether wlre (where requlred J 

Automatic compresslon type 
clamp (feed through deadend J 

i" x 20' 
grounding electrode 
r copperclad J 

Adjustable hanger 

1£1 
Signal 
cable 

8 11 to 12 11 

drip coll or 
drip loop 

Span wlre clamp Catenary wire 

8 11 to 12 11 

drip coll or 
drip loop 

Slgnal 
Head~~7~'fF~r~ 

Fleld drilf two .J11 

drain holes In bottom 
of Installed signals to 
allow water to draln. 

Attach to signal head 
with breakaway c/lps 

Pavement 

Tether wire 

The vertical clearance to the bottom 
of a verti"col or harlzontal vehi"cular 
signal head shall not be less than 
f7'-6 11

, and the maximum height 
shall be in accordance with the 
MUTCD. 

WOOD POLE STEEL POLE PRESTRESSEO CONCRETE POLE 

Notes' 

I. 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 pale. 

2. Lashtng wire should normally be used for dtstances 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. @ -
-
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Eyenut for guy 
attachment 

Oval eye bolt 

Nut & curved 
stubbing washer 

Ground wire bare 
(stapled to pole J 

Thimbleye Bolf 

Oval Eye Bolt 

Automatic compression 
type clamp 
(feed through deadend) 

Catenary wi"re 

No. 6 copper ground 
wire. (bare J 

Crimp type electrical 
connector 

Split 
clamp 

Messenger wire 

Couplfng 
entrance 
cap 

Nipple 

Tether wire 

Automatic compression type 
clamp (feed through deadend J 

Conduit strap 

Rlgld conduit 

Tapped lug for 
grounding 

Oval eye nut 

Automatic compresslon type clamp 
(feed through deadend J 

111"'-.."--- No. 6 copper ground wire 
(bare J 

Crlmp type electrlcol 
connector 

Oval eye bolt 

"S" hook 

Split clamp 

Messenger wire 

lf'-4"-tl __..12~"--t-~ 

Signal 
coble 

Thlmbleye 
bolt 

F Tether wire 

Automatic compression type 
clamp (feed through deadend 

Oval eye bolt 

Automatic compression type clamp 
(feed through deadend J 

No. 6 copper ground wire pigtail 
min. of 12." (bare J. 

Crimp type electrical 
connector 

Messenger wire 

~" Oval Eye Bolt 

(Use A Spilt Clamp On 
Steel Poles J 

Method Of Framlng 

Corner Strain Poles 

Angles 10 ° to 120 ° 

Automatic compression 
type clamps 
(feed through deadend J !LDAD'f> 

*The load face of pole shall be 
perpendicular fo load. 

Catenary wire 
Span wire clamp 

No. 6 copper 
ground wire 
(bare J 

I" x 20' 
grounding 
electrode 
( copperclad J 

1----- Conduit for ground wlre 
to 8' above grade. 

Grade 

j" PVC 
conduit for 
ground wlre 

i" x 20' 
grounding electrode 
( copperclad) 

11 

Reinf. handhole frame 
with i" - 13 NC 2. tapped 
lug Inside for ground 

No. 6 copper ground wire 
(bare J 

No. 6 copper 
ground wire min 
of 4' f bare 
pigtail) 

.· .. · 

.· .. · 

·:-:.-·:;·'(·.-··.: ':;·~·--·:; :,-_.·:. .. ~ .... ~ .. ·." .. · .. ~. . 
-: : ·:_·.':': ;·_'r·:. _:·_ .... ': ;·_'(·.-·:; ·.'.:': 

Grade 

i" x 20' 
/ groundlng electrode 

( copperclad J 

WOOD POL£ STEEL POL£ PRESTRESSEO CONCRETE POL£ 

Notes: 

I. 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' or greater. 

3. The overlapped connection of adjustable hangers shall use a minimum of 2 bolts with a minimum 
spacing of 2" between bolts. 

4. Meet all groundtng requtrements of Sectton 620 of the Standard Spectftcat1'ons. @ -
-

Adjustable hanger 

Messenger wire ~ 

Tether wire 

Field drUI two i" 
drain holes ln bottom 
of Installed signals to 
allow water to drain. 

Pavement 

2006 FOOT Design Standards 

SIGNAL CABLE & SPAN WIRE 
INSTALLATION DETAILS 

B"to 12." 
drip coll or drip loop 

Attach to signal head 
wlth breakaway clips 

The vertical clearance to the bottom 
of a vertical or horizontal vehicular 
slgnal head shall not be less than 
fl'-6", and the maximum height 
shall be in accordance with the 
llUTCD. 

TWO POINT ATTACHMENT 
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Automatic Compression Type Clamp 

Locking Cable Ties Or 
Lashing Wire 
Crimp Type Electrioal 
Connector 

Interconnect 
Cable 

No. 6 Standed Copper 
Ground Wire 

Thimbleye Bolt ( 5/8 11 Min. J 

FIGURE A 
CABL£ DROP ANO 

TERMINATION DETAIL 
AERIAL INTERCONNECT F/GIJRE "B" 

Cable Suspension Clamp 

UL Approved Spilt Bolt Connector r; ;··.· ·.1:(~;-: ;:?e ~e·r: 
Locking Cable Ties Or Lashing Wire 

,·; _;· 
·• ,·; _;· 
·• ,·; _;· Interconnect Cable 
·• ,·; ;-. 

FIGURE C 
CABL£ DROP DETAIL 

AERIAL INTERCONNECT MESSENGER 
WIRE WffH CLAMPS 

@ -
-

Automatic Compression Type Clamp 

Messenger Wlre Thimbleye Bolf ( 5/8" Min) 

12' 
Max 

Crimp Type Electrical 
Connector 

Aerlal 
Junctfon 

Bax Aerial 
Interconnect 
Cable 

No. 6 Stranded Copper 
Ground Wire 

Notes: 

FIGURE B 
CABL£ DROP ANO 

TERlllNAT/ON DETAIL 
AERIAL INTERCONNECT MESSENGER 

WIRE WITH CLAMPS 

I. 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 i" conduit shall extend up the pole 
externally to a point 8' above finish grade 
to protect the ground wire connectlng the messenger 
wire to the ground rod. 

3. Locking cable tfes or lashing wire when used shall be 
placed no further than 12 11 apart except at 
the point of coble drop or terminations where one (I) 
shall be placed at the point where the cables separate 
from the messenger wire and another placed 4" 
(max J from that fie. When using figure "8" 
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' or greater. 

6. Meet all grounding requirements of Section 620 of the 
Standard Specifications. 

2006 FOOT Design Standards 

AERIAL INTERCONNECT 

12' 
Max 
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---- Electrical Service Wi"re -------

Lightning 
Arrester 
See Note I. 

~:-; ..... 
.: ~·:: .~ ~- . 

Moi"n Disconnect 

Ground Bushing 

'4~!1!f;~i11r- Molded Bushing 

FIGURE A 

Conduit Strap 

#6 AWG Insulated copper 
ground wire in j" rigid 
galvanized steel conduit. 

(Typical J 

Grade 

... Grounding Electrode 

Lightning 
Arrester
See Note I. 

AERIAL FEED 
(NO METER USED J 

0 

0 
Molded Bushing 
(Non-Metallic J 

1----- Conduit 

#5 A WG Insulated copper 
ground wire in j" rigid 
galvanized steel conduit. 

(Typical J 

·_-_---------------.From Service 

UNDERGRDUND CABINET MOUNTED 
(METER USED J 

FIGURE E 

.. ;· ,, .. .;• 

: -.. ->.-t. 
-·:/ .'..·.. Conduit 
_';,;,~ct-- Conduit Strop 

Ground Bushing 

Conduit 

Moln Disconnect 

"J~:IJ==-".Ground Bushing 
:. Molded Bushing 

,J:L;,aa-Conduit Strap 

#5 AWG insulated copper 
ground wire in i" rigid 
galvanized steel conduit. 

(Typical J 
Conduit 

Grade 

Groundlng Electrode 

AERIAL FEED 
(METER USED J 

FIGURE B 

Ground Bushing 

Llghtnlng Arrester 
See Note I. 

ci....___ From Service 

: •.· ~··. •>.· ~:..· .. 
: •.· ~·-: ~·::_. ~·::_. ~:..· .. 
: ·.· ~·-: ~·::_. ~·::_. >-

:-. ·-. ~:-.:~·:: .:: .... -:·.· ~·:: ... · 
:- ...... . Conduit 

Maln Disconnect 

1 u--- Ground Bushing 

fill~~fiSrtr==r Molded Bushlng 
Llghtning Arrester _ 
See Note I 

UNDERGRDUND FEED 
(NO METER USED J 

FIGURE C 

#5 AWG Insulated copper 
ground wire in ju rigid 

..------galvanized steel conduit. 
(Typical J 

Grade 

Grounding Electrode 

I. The llghtnlng arrester can be located an the side or bottom of the main disconnect 
enclosure at the Contractor's Option. 

2. Llquldtlght flexible conduit ls approved for use from the electrlcal disconnect to the 
cabinet when both are Installed on the same pole. 

3. Bond all 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 shall be run In conduit with the Electrlcol 
Service Wire or Signal Cable. 

4. Meet all grounding requirements of Section 620 of the Standard Specifications. 

Service Entrance 
Elbow 

Condult 
( Rlgld, Galv. J 
Size 1-!H Min. 

Lightning Arrester 
See Note I 

Grade 

From 
Service 

: : ... :~:-.. •.·.-,;:: :· 
: -.- ~·:: .. ~·::_. ~·::_. ~·:: .. :--

Conduit 

Groundlng Bushing 

Main Dlsconnect 

Molded Bushing 

Conduff Strap 

#5 A WG lnsulated copper 
ground wire In /" rigid 
galvanized steel conduit. 

(Typical J 

Grounding Electrode 

TYPE •s• UNDERGRDUND FEED 
(METER USED J 

FIGURED 

@ 
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POLE TYPE UA!ftJ 

QI 24 

Q2 24 
Q3 24 
Q4 24 
Q5 24 
Q6 24 

QZI Lllm 39 

Q22 Lllm 39 

Q23 Lllm 39 

Q24 Lllm 39 

POI.£ SEl£CTION TAB/.£ - SING/.£ ARI/ - WITH Ir WITHOUT WlllNAIRE 

Arm Type Bl B3 B5 B6 

Pole Type QI & QZI Lllm Q2 & Q22 Lllm Q3 & Q23 Lllm Q4 & Q24 Lllm Q6 

POI.£ SEIECTION TAB/.£ - fXJUBlE ARI/ - WITHOUT WlllNAIRE 

Arm Type Bl - Bl B3 - Bl B5 - B2 B6 - B2 B4 - B4 B5 - B4 B6 - B4 B5 - B5 B6 - B5 B6 - 86 

Pole Type QI Q2 Q3 Q4 Q3 Q4 Q4 Q4 Q4 Q5 

Arm I Is /Isled fl rst 

UC!/nJ U[)(/nJ 

/2.E4 16 
14.64 18 

/8.E4 22 

21.E4 25 

23.E4 27 

21.E4 25 

10.54 16 

12.54 18 

16.54 22 
19.54 25 

ARI/ DESIGN TAB/.£ - ALL CASES 

ARM TYPE ARM LENGTH 
MAST ARM ARM EXTENSION ARM CONNECTION & WEWS 

F"A!ftJ fB(fnJ FCOnJ f[)(/nJ FE!ftJ FF!lnJ fG(fnJ fH(fnJ HmnJ FJ/SJ(/nJ FK/SK!lnJ FM/SM(fnJ FQ/SQl/nJ 

Bl 36'-0N 36 7.96 13 0.1793 - - - - 20 25 2.25 OJ25 0.313 

B2 36 1-0" 36 7.96 13 0.1793 - - - - 30 36 3 OJ25 0.313 

B3 46'-0" 36.3 7.92 13 0.1793 11.7 12.36 14 0.25 20 25 2.25 OJ88 0.438 

B4 46'-0" 36.3 7.92 13 0.1793 11.7 12.36 14 0.25 30 36 3 OJ88 0.438 

B5 60'-0" 36 7.96 13 0.1793 26 12.36 16 0.313 30 36 3 0.25 0.5 

B6 39.4 9.49 15 0.1793 33./ 14.36 19 0.313 30 36 3 0.25 0.5 

40 8.44 14 0.1793 40 13.40 19 0.313 30 36 3 0.25 0.563 

Arm Camber Angle = 2 degrees 

POI.£, CONNECTION AND SHAFT DESIGN TAB/.£ - SING/.£ Ir fXJUBl£ ARM 

UPRIGHT BASE CONNECTION CONNECTION PLATE DATA DR/LIED SHAFT DATA 
UE!lnJ UG(ff) r---~-B-A-~-B-B~-BC-~-B-D-~-BE-~-B-F-+--H-T~-F-J-/-SJ~-F-U_S_L~F-N_/_S_N~F-0/_S_O~F-P_/_S_P~F-R-/S-R~-FS_/_S_S~F-T_/_S_T+--D-A-~-DB-~--~-----< 

~-~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
0.313 - 6 30 1.5 1.75 0.313 0.25 36 20 25 0.75 0.438 15.5 I 2 8 0.438 13 3.5 9 14 

0.313 - 6 32 1.5 1.75 0.313 0.25 36 20 25 0.75 0.438 15.5 I 2 8 0.438 13 4 9 19 
0.313 - 6 38 1.5 2 0.313 0.25 42 30 36 0.75 0.438 21.5 1.25 2.25 12.5 0.438 13 4.5 9 23 

0.313 - 6 41 1.5 2 0.313 0.25 42 30 36 0.75 0.438 21.5 1.25 2.25 12.5 0.438 18 4.5 9 23 
0.313 - 6 43 1.5 2 0.313 0.25 42 30 36 0.75 0.438 21.5 1.25 2.25 12.5 0.438 19 4.5 9 23 
0.313 - 6 41 1.5 2 0.313 0.25 42 30 36 0.75 0.438 16 1.25 2.25 12.5 0.438 16 4.5 9 23 

0.313 37.5 6 30 1.75 1.75 0.313 0.25 36 20 25 0.75 0.438 11.5 I 2 8 0.438 12 3.5 9 14 

0.313 37.5 6 32 1.75 1.75 0.313 0.25 36 20 25 0.75 0.438 12.5 I 2 8 0.438 12 4 9 19 

0.313 37.5 6 38 1.75 2 0.313 0.25 42 30 36 0.75 0.438 14.5 1.25 2.25 12.5 0.438 13 4.5 9 23 

0.313 37.5 6 41 1.75 2 0.313 0.25 42 30 36 0.75 0.438 16 1.25 2.25 12.5 0.438 16 4.5 9 23 

WlllNAIRE AND WlllNAIRE CONNECTION 

LA!ftJ lJ3(ffJ LC!/nJ L[)(/nJ l£ if(ffJ LG(fnJ LH!lnJ LJ(/nJ lK(fnJ LUdegJ UG!ftJ 

40.0 10.0 3.0 OJ25 0.50 8.0 0.5 0.75 0.25 OJ88 0 37.5 

NOTESt 

I. Work this Index with Index No.17745. 
2. Standard Mast Arm 118 11 Assemblles are designed as Indicated In the Plans Preparation Manual. 
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POl£ SELECTION TABl£ - SINGLE NfJI - WITH It WITHOUT U/lllNAIRE 

Arm Type Cl C3 C5 C6 Cl 

Pole Type RI & R21 Lllm R2 & R22 Lllm R3 & R23 Lllm R4 & R24 Lllm R6 

POl£ SELECTION TABLE - DWBLE NfJI - WITHOOT U/lllNAIRE 

Arm Type Cl - Cl C3 - Cl C5 - C2 C6 - C2 C4 - C4 C5 - C4 C6 - C4 C5 - CS C6 - CS C6 - C6 

Pole Type RI R2 R3 R4 R3 R4 R4 R4 R4 RS 

Arm I Is listed first 

NfJI DESIGN TABl£ - ALL CASES 

ARM TYPE ARM LENGTH 
MAST ARM ARM EXTENSION ARM CONNECTION & WEWS 

F AlftJ FBl/nJ FCllnJ FDllnJ FElftJ FFl/nJ FGllnJ FHllnJ HTl/nJ FJ/SJl/nJ FK/SKrlnJ FM/SMl/nJ FQ/SQflnJ 

Cl 36'-0" 36 5.96 II OJ793 - - - - 20 20 2 OJ25 0.2S 

C2 36 S.96 II OJ793 - - - - 29 29 2.2S OJ25 0.2S 

C3 46'-0" 36.3 5.92 II OJ793 11.7 10.36 12 0.25 20 20 2 0.188 0.37S 

C4 46'-0" 36.3 S.92 II OJ793 11.7 10.36 12 0.25 29 29 2.2S 0.188 0.37S 

cs 60'-0 11 36 S.96 II OJ793 26 10.36 14 0.313 29 29 2.2S 0.2S 0.438 

C6 70'-6'J 39.4 S.49 II OJ793 33.1 10.36 IS 0.313 29 29 2.2S 0.2S 0.5 

C7 78'-0" 40 6.44 12 OJ793 40 11.40 17 0.313 30 30 2.25 0.2S 0.5 

Arm Camber Angle = 2 degrees 

*see Note 3 

POLE, aJNNECT/ON AND SHN'T DESIGN TABl£ - SINGLE It DWBLE NfJI 

UPRIGHT BASE CONNECTION CONNECTION PLATE DATA DRILLED SHAFT DATA 
POLE TYPE UAlftJ UCl/nJ UDllnJ 

RI 24 9.E4 13 

R2 24 11.64 IS 

R3 24 14.E4 18 

R4 24 17.E4 21 

RS 24 18.E4 22 

R6 24 17.E4 21 

R21 Lllm 39 7.54 13 

R22 Lllm 39 9.54 IS 

R23 Lllm 39 12.54 18 

R24 Lllm 39 IS.54 21 

UEllnJ UGlftJ 
No. Bolts 

0.313 - 6 

0.313 - 6 
0.313 - 6 

0.313 - 6 
0.313 - 6 
0.313 - 6 

0.313 37.5 6 

0.313 37.S 6 

0.313 37.S 6 

0.313 37.5 6 

BA 
I In! 

2S 

27 

32 

3S 

36 

3S 

2S 

27 

32 

3S 

BB 
llnJ 

l.S 

1.5 

l.S 

l.S 

l.S 

l.S 

I.TS 

1.75 

I.TS 

I.TS 

BC 
(lnJ 

l.S 
1.5 

1.75 

I.TS 

I.TS 

I.TS 

1.5 

1.s 
I.TS 

I.TS 

BO 
llnJ 

0.313 

BE 
llnJ 

0.25 

0.313 0.2S 

0.313 0.25 

0.313 0.25 

0.313 0.25 

0.313 0.25 

0.313 0.25 

0.313 0.25 

0.313 0.25 

0.313 0.25 

BF 
llnJ 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

HT 
llnJ 

20 

20 

29 

29 

29 

30 

20 

20 

29 

29 

FJ/SJ 
llnJ 

20 

20 

29 

29 

29 

30 

20 

20 

29 

29 

FUSL FN/SN FO/SO 
llnJ I In! llnJ 

0.5 0.313 13 

0.5 0.313 13 

0.5 0.313 17.5 

0.5 0.313 17.5 

0.5 0.313 17.5 

0.5 0.37S 14 

0.5 0.313 10 

0.5 0.313 II 

0.5 0.313 12.5 

0.5 0.313 14 

FP/SP 
(lnJ 

0.7S 

0.7S 

1.25 

0.7S 

0.7S 

FR/SR 
llnJ 

I.TS 

I.TS 

I.TS 

I.TS 

I.TS 

I.TS 

I.TS 

I.TS 

I.TS 

I.TS 

FS/SS 
llnJ 

8.S 

FT/ST 
llnJ 

0.313 

8.5 0.313 

12.5 0.313 

12.5 0.313 

12.5 0.313 

12.5 0.37S 

8.5 0.313 

8.S 0.313 

12.5 0.313 

12.5 0.313 

DA 
(ff) 

12 

IS 

IS 

20 

21 

18 

II 

14 

IS 

17 

*DAID6J 
(ff) 

10 

12 

12 

16 

17 

IS 

II 

12 

12 

14 

DB 
(ff) 

3.S 

3.5 

4 

4 
4 
4 

3.5 

3.S 

4 
4 

U/lllNAIRE AND U/lllNAIRE aJNNECT/ON 

LAlftJ LBlftJ LCl/nJ LDllnJ LE LFlftJ LGllnJ LHl/nJ LJllnJ LKllnJ LUdegJ UGlftJ 

40.D 10.D 3.0 OJ25 0.50 8.0 0.5 0.7S 0.2S OJ88 0 37.5 

NOTES: 

I. Work this Index with Index No.1774S. 

2. Standard Mast Arm "C" Assemblies are designed as Indicated In the Plans Preparation Manual. 

3. DAW6J Indicates shoft depth for District 6. 
2006 FOOT Design Standards 
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Vented Mast Arm Cap 
with f3J Stainless 
Steel Set Scr9Ns 

MAST NIM ASSEMBUES GENERAL I/OTES 

IJ Signal Structure Materials shall be as follows.-

Mast Arm 

Poles & Mast Arms --> ASTM AIOI/ Grade 50, 55, 60 or 65 (fess than V., H J or 

Steel Plates 
Weld Metal 
Bolts rexcept Anchor BoltsJ 
Anchor Bolts 
Nuts for Anchor Bolts 
Washers for Anchor Bolts 
Hand hole Frame 
Handhole Cover 
Caps 

Nut Covers 
Stainless Steel Scr9Ns 
Threaded Bars/Studs 

ASTM A512 Grade 50, 55, 60 or 65 ( V., H and overJ or 
ASTM A595 Grade A (55 ks! yle/dJ or Grade B (60 ks! yle/dJ 
-> AST!./ A36 
-> ETOXX 
-> AST!./ A325 Type I 
-> AST!./ F/554 Grade 55 ks/ 
-> ASTM A563 Grade A Heavy Hex 
-> ASTM F436 Type I 
-> ASTM A709 Grade 36 ks/ or ASTM A36 
-> ASTM AIOI/ Grade 50, 55, 60 or 65 ks! 
-> ASTM AIOI/ Grade 50, 55, 60 or 65 ks! or 

ASTM 82fJ9 
-> ASTM 826 1319-FJ 
-> A/SI Type 316 
-> ASTM A36 or ASTM A307 

2J Reinforcing Steel shall be ASTM A615 Grade 60 ks!. 

3) Concrete shall be Class IJL <Drilled Shaff) w!th a minimum 2B-day compressive 
strength of 4,000 psi for all etw!ronmental c/ass/f!catfons. 

4J Grout shall hrNe a minimum 2B-day compressive strength of 5,000 psi and shall meet 
the requirements of Section 934. 

5J All weldfng shall conform to American We/ding Socfety Structural Welding Code (Steel) 
ANSl/AWS DIJ (current edition). 

6J All steel Items shall be galvanized as follows.-
All Nuts, Bolts, Washers and -> ASTM A/53 Class c or D 
Threaded Bars/Studs depending on size 
All other steel Items -> ASTM A/23 
(Jnclud!ng Pole & Mast Arm) 

7J Locate hondhole /BOD from arm on single arm poles or JBOa from first arm of 
double arm poles or see specfal Instructions on Mast Arm Tabulation Sheet. 

8) Except for Anchor Bolts, all bolt hole diameters shall be equal to the bolt diameter 
plus Vi6" , prior to go/van/zing. Hole diameters for Anchor Bolts shall not exceed 
the bolt dfameter plus Vz #, 

'FA' 
'SA' 

'FA'+ 'FE' - Sp/Ice 
SA + SE - Splice 

Mast Arm Sp/Ice (If necessary) 
See Sheet 3 of 5 (single ormJ 
or Sheet 4 of 5 (double armJ 

Aluminum ldentlflcatfon Tog Not to Exceed 2" x 4". Secure to 
Pole fJJ OJ25" Stainless Steel rivets or screws. Fabricators to 
provide details for approval. Identification Tog lIJcated on !nslde 
of Pole vls!ble from handhole, or on outslde of pole Inside terminal 
compartment. Tog to be stamped w!th the follawlng lnformat!on 1 

Standard Design Special Design 
Flnano!al Project ID Flnanolal Project ID 

Pole Type Pole Base Diameter (Jn.J 
Arm Type Pole Wall Thickness (Jn.J 

Manufacturer's Name Arm Diameter at Pole (Jn.J 
Certfflcatlon No. Arm Wall Thickness On.J 

Manufacturer's Name 

9J Sign Panels and Signals attached to the Mast Arm shall be centered !n elevatfon on 
the arm. Sign Panels shall be alum!num. Wire access holes shall not exceed tVz" 
In diameter. 

/OJ Mast Arms and Poles shall be tapered with the diameter changing at a rate of 
OJ4 Inch per foot. 

llJ The Pole shall be Installed vertlcalty. Camber shall be accounted for In the 
Mast Arm connection as detalled. 

12J If a Mast Arm damping device Is required /Jy the Engineer, It shall be Installed 
wlth!n eight feet of the Mast Arm tip. 

13J Alternate Designs for Special Mast Arm Assemblies are not allowed. 

14J Provfde "J"-Hook at top of pole for signal cable support. 

15J First and Second Arm Camber Angle = 2D. 

16) Detalls for the Ground Rod, Sfgnol and Sfgn lIJcatlons, Sfgnol Head 
attachment, Sign Attachment, Pedestrian Head Attachment, and 
Foundation Conduit are not shown for clarity. 

f1) Manufactuers seeking approval of a steel mastarm assembly for Jnclusfon on the 
Quallfled Products List must submit a QPL Product Evaluation App/feat/on along 
with desfgn documentation and drCN1/ngs shuwfng the product meets all specffled 
requfrements of this Index and Index fT743. 

18) If a grout pad Is not Installed, baseplates shall be secured wfth double nuts both 
above and below the baseplate. The locking nuts shall be half-height nuts. The 
standoff distance fthe distance between the bottom of the full-height level!ng nut 
and the top of the foundation) shall not exceed one anchor bolt diameter. In rural 
areas, the top of the foundatfon should be greater than 12" above f!nlshed grade. 
A vert!ca/ly placed w!re cloth screen between the baseplate and the top of the 
foundation shall be wrapped horizontally around the baseplate with a 3H min. lap. 
The wire cloth shall be galvanized steel standard grade p/afn weave 2x2 mesh 
O.D63" dla. wire. The screen shall be attached to the baseplate with stainless 
steel self-tapping V.," scrMs with stainless steel washers spaced at 9H centers. 

1FE 1 

'SE' 

Pole Connection See 
Sheet 3 of 5 (s!ngle arm) 
or Sheet 4 of 5 (double armJ 

0.14 ln/ft Taper, Typ. 

Top of 
Finished Grade 

Pole 

Base Plate Connection and 
Handhole, See Sheet 2 of 5 

Ori/led Shoff 

Face of Arm Base Plate 
at q;: Arm 

Top of 
Grout Pad 

** NOTE.• Contractor shall verify 
this Dfmensfon prior to 
fabrfcatlon of Pole. 

El.EVAT/Oll 11/E.'ll 
(Single Arm Shown, Double Arm SlmllarJ 

(Lum/noire Arm Not Shown) 

TYPICAL ELEVATION AND NOTES 
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(
1DB 1

-
1BA 1)/2 

II ga. Terminal ComJX1rtment 
cover. Bolt to frame with 
4-l/4H stainless steel 
screws. 

'DB' 

'BA' (
1DB 1-'BA 1)/2 

7" Min. - 8', " Max. 

V,," thick Term/no/Compartment frame 
.-+--+----+-(Height 2'-0" Mfn. - 2'-6u Max.J 

Center of 
Drllled Shaff 

'DB' V,, H Dia. Stainless Steel 
Hex Head ScrfllNSp Typ. 

Tack Welded 
Cover Clipp Typ. 

4 11 x % H Handhole 
Frame made continuous 

/!Gage 
Handhole Cover 

Note.• 

Center of Handhole 
See Handhole Detalls ~ fA" 6•A) ~ with a Full Pen. Weld ' II ~z: 

Handhole Cover may be 
omitted when Terminal 
Compartment Is provided. 

I -:... 1 Top of Grade 

~-~£=KJ~3C or Sidewalk 

II II~ 
'RB' # 1RA 1 Bars #5 Tfe Bars 
Equally SfXICed tJf'-6H 

II II FOUNDATION PLAN 
II II Drllled Shaff Note1 6H min. cover on Shaft Reinforcement 
II II 
II 
II II Double Nuts (Typ) 

'--------1--- tt 

BASE PLATE ANO ANCHORtlGE El£VATION 
IRelnforoement Not S/rwlnJ 

Center of Drllled Shaft, 
Base Plate, and Pole 

, r ~ Mast Arm Ip 
I----' Anchor Bolt 

and Handhole 
I 

'BA' 

'BA'~x'BC' 

'DB' 

~ Drllled Shaff~ 
'l I 

Edge of 
Base Plate 

I 

Si 

'RB' # 1RA 1 Bars I/ ~ 
Equally Spaced 

' 

<o) _Lj ~ 

SECTION A-A 

NOTE~ See Index No. f1743 and 
the plans for actual quantity 
of bolts. 

Center of Drflled Shaft, 
Base Plate, and Pole 

'BC' Anchor Bolts --~ 
Equally Spaced 

SECTION C-C 
(8 Anchor BoltsJ 

~ it: Mast Arm !, 
, Anchor Bolt 

and Handhole 

'BA' 

'BA'~x'BC' 

SECTION C-C 
!6 Anchor Bolts! 

Edge of 
Base Plate 

@ -
-

Full Penetration 
Weld 

5A6 H Hole,Typ. 

Hant/hole Fr
rw/Term1na1 Compartment Omitted) 

Hant/hole ewer 

Pole Wall 

Part/al Penetration Weld 

V,, H Stainless Steel 
Hex Head Screws, Typ. 

Tack Welded Cover Clip Typ. 

Handhole Frame- Partial Penetration Weld 

•Terminal Compartment Is 
optional. See Mast Arm 
Tabulation for locations. 

~ 'BC' Dia. Anchor Bolt 
Threaded BH min. 

top and bottom 

Double Nuts, Top Nut may 
be 'hhelght 'Jam' Nut. 
Provfde Individual Nut Cover 
fnot shown) for each bolt. 

'BD' 

V,, H Plate Washer ---~ 

~ 

Drllled Shaft 

"''-i.:i---V,, '' Terminal ComJXJrtment 
L_ Frame* 

[§3~~~J:.:1 V,," Stainless Steel 

~ J;~ Hex Head ScrfllNSp Typ. 
Tack Welded ~ : I/gage Terminal Compartment Cover 
Cover Clfp ' • ~ 

Tvp II Gage Handho/e Cover ( optional J 
,, • ._I ;'I--

SECTION E-E 
lthru Hant/hole & Termlnol CompartmentJ 

2x 1BC'2x 1BC 1 ____ '* u Dia. Weep Hole One per Pole 
placed between Bolts or % • ¢ 
all-cotton sash cord wick attached 
to fnterfor of pole, extended beyond 
grout JXJd, and Installed prfor to grouting. 

--'-'---'·--'--

'BE' 

~- Levelfng Nut 

Grout Pad 

SECTION 0-0 

TYPICAL FOUNDATION AND BASE PLATE DETAILS 
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See Detall 'J' 

Wall Thickness 
'FD', 'FH', 'UE' 

~---~,F-N-' ~~Typ. 

SECTION F-F 

~-- Face of Arm Base Plate 
at~ Arm 

----'r----'F~A~'+_'F~E~'-~S=lc~e,_,-+-_'~FO~' --"~ fC. of Pole 

'FN' 

FT 
fC. 'FP' Dia. Connection Bolt 
~ 'FL' 

~.f r: 
"'' 1 F 'Pi .lf 

1-. - ~:as~Ar~ fu ~-l-. -. 

~~ Pale Connection Plate 

11 

I 

'FB' 'FF' 'UC' - Tl Diameters 
'FC', 'FG', 'UD' - Base Diameters 
measured flat to flat. 

Inside Rad !us 
eas. center to flat 

Break Radius Typical 

Min. Break Radius 
= 0.25 x Onside Radius) 

SECTION H-H 

'FJ' 

,. ,. 

*='=~~"'==~~~ ... -H; 
.::: '" 

The 'Slip Joint' splice shall be a tight flt 
with no change In the Mast Arm slope 
due to the splice. 

'FA' 

-%ff Dia. Threaded Bar/Stud~ Splice= 2 •-ott 
with Self Locking Nut , ~ fnomlnolJ 

O.E x Wall Thickness 
Typ. fsee Note) 

NOTE1 UJngltudlnal seam welds within six Inches of 
circumferential welds shall be complete penetration 
welds. UJngltudlnal seam welds at telescopic field 
splices shall be complete penetration welds 
for the splice length plus six Inches. 
For tubes greater than 70" In circumference, 

'FE' 

Arm Splice Detail 

Equal to 
Mast Arm 
Woll Thlcknesi 

f!4H mln.J r 
'fwo longltudlnal seam welds are allowed. Edge of Mast Arm~--'' 

Six 'FP' dla. Connection Bolts 
o._ ~ !may vary for Special Design! 

ii; 

Arm Base Plate 

Typ. Top and 
Bottom Plates 'FT' 

Equal to 
Mast Arm 
Wall Thlckne 

rV.," mln.J 

'FK' 'FR' 

DETAIL 'I' 

'FM' 

Pole Connection Plate 

it: 'FP' Dia. Connection Bolt 

Bottom Conn. Plate 
(Top Conn. Plate slmllarJ 

.::: !::~ =]12 FT' Edge of Top Plate 

::: ~.: I 12 
'" "• I ~ ,..::: ::: ... 

'¥'•" ... -w- -
'" "•I 

Edge of Mast Arm ~:c---.>n-fr.-< 
____ Side Conn. Plate 

Pr(Jll/de Ultrasonic Testing 
for Lame/far Tearing 

See Detal/ 'I' 
Center of Mast Arm and 

2'h" Dia. Wiring Hole 
'FT' In Connection Plate 

when 'FR' exceeds !" 

NOTE.-

ELEVATION 
<Single Arm CoMectlonJ 

I. Detalls shown on this sheet are for 12 sided 
fXJ/e sections. How(f'ler, sections with more than 
12 sides and round sections are permitted pr(Jllfded 
outside diameter and wall thickness are not reduced. 

2. Mast Arm and Connection Plates shall be match marked 
to ensure proper assembly. 

SECTION G-G 

Pole 

@ -
-

fC. 'FP' Dia. Connection Bolt 
Arm Base Plat 

'FK' 'FR' 
Pole Connection Plate 

DETAIL 'J' 

TYPICAL SINGLE ARJI CONNECTION DETAILS 
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* MJust width of top and bottom 
Connection Plates to maintain 
minimum clearance shown 

Q;: First 
Most Arm 

'SL' Plates fTyp.J 

1- - -, 

zlhH Dia. Wlrlfl<} Hole 
Offset to avoid Side 
Connection Plates (Typ.J 

Center of Pole 

'SN' Typ. 

2'h' Dia. 
Wlrlfl<} Hole 

Q;: Connection 
Bolt 'SP' 

'SL' 

Woll Thickness 
'SD', 'SH' 

'SB' 'SF' - Tl Diameters 
'SC', 'SG' - Bose Diameters 
measured flat to flat 

Inside Rod/us 
eas. center to flat 

Break Rodfus Typfcol 
Min. Break Radius 
= 0.25 x Onside RodlusJ 

0.6 x Woll Thickness 

The 'Sllp Jofnt' splice shall be o tight flt 
with no change fn the Most Arm slope 
due to the splice. 

7'H Dia. Threaded Bar/Stud 
with Self l!Jcklng Nut 

Q;: Most Arm 

Typ. (see Note) 

'SA' 

S Ice = 2'-0H 
rnomlno!J 

Arm Sp/Ice Oelrlll 

Equal to 

NOTE1 l!Jngltudlnol seam welds within six fnches of 
cfrcumferentlol welds shall be complete penetration 
welds. l!Jngltudlnol seam welds of telescopic field 
splices shall be complete penetration welds for Most Arm 
the splice length plus six Inches. 

See Detoll 'P' 

NOTE1 'UF' measured counter 
clockwfse from First Arm 

2H Mfn. 
Typ.* ~~.,,.,. IB ('·---~ L Weld (TypJ 

~Second ~ ~ 
Most Arm I ~ 

SECTION 11-M 

For tubes greater than 70" In circumference, 
Mo long/tudlno/ seam welds ore allowed. 

Wolf Thickness ,

1 

r 
<V-ttt mln.J 

~-r--~ 

Pole Connection Plate _ _,.----, 

Q;: 'SP' Dia. Connection Bolt 

Bottom Conn. Plate 
(Top Conn. Plate slmllorJ 

~c--~ Edge of Most Arm 

SECTION K-K 
DETAIL 'P' 

r Q;: Pole 

Six 'SP' Dia. Connection Bolts IL 
(may vary for Speclol Design) 

' 'SJ' 

Center of Second 
Most Arm and 2'/z" Dia. 
Conn. Plate Wlr/11<) Hole 

NOTE' 

ELEVATION 
(Double Arm Connect/anl 

!. Details shown on this sheet ore for 12 sfded 
fXJfe sections. Haweter, sections with more than 
12 sides and round sections ore permitted provided 
outside diameter and wolf thickness ore not reduced. 

2. Most Arm and Connection Plates shall be match marked 
to ensure proper assembly. 

Center of FI rst 
Most Arm 

~Pole~ 

~·:: -··· "' "' "' "' e::: 
"' "' "' ,, 

o::: 
" 

'SO' 

~· .... 
'" '" '" '" 

- :::. 
'" '" '" :::,. 
'•'W 
'" 

SECTION L-L 

Face of Arm Bose 
Plate ot Q;: Arm 

'SA'+'SE'-S Ice 

Q;: 'SP' Dia. Connection Bolt 

~ Seamd 
j Most Arm 

_j - _j 

See Detoll 'N' 

@ -
-

Arm Bose Plate 

~ / Typ. Top and 
'SK' ~Bottom Plates 

~--"''-' 

DETAIL 'N' 
Provide Ultrosonlc Testing for 
Lome/lor Teorfng fn Connection Plate >---,5-T-,~~ when 'SR' exceeds r 

Side Conn. Plate 

Edge of Top Plate 

'SM' 

Equal to Most Arm 
Woll Thickness 
rV,, n mln.J 

Edge of Most Arm 

'SQ' 

2x'SP' 

DETAIL 'O' 

Q;: 'SP' Dia. Connection Bolt 

Pole Connection Plate 

Arm Bose Plate 

TYPICAL IXJl.JBLE ARI/ CONNECTION DETAILS 
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~ tt Ola. Sta!nless Steel 

Hex Head Scrf1Ns, T'~p. 
Tack Wa/dod E 
Cover Cl!p, Typ. - , - -

4'hH OD X ~u Wall Thk. _____;> , &~. 
Std. Pipe Hondhole Frome ;f6 H Hole,Typ. 

'LH' Wmlnolre Bose Plate Thlokness I~ ~~~~~1;:!r:t~onW:eld 
Pipe Hondhole Frame Pipe Hondhole Coler 

~~j;p.for~ <60° 

MC 10x33.6 ~ I_/ renter of Pole 

~ Most Arm and <.___l.lll Ir~..,.:---------, 
~ Round Wmlnal re Shaft ---------------~ 41 I ~ 

OJ4 In/ft Toper \ ,," ~ 
'LD' Woll Thlokness \___ _ _ _ ~ 

~ 'LG' Bolts Typ._/ 

SECTION A-A 

·;;.~:~l~~~z;z~~:~lck~~ r r 
If Round Wmlnal re Shaft I :: 

OJ4 In/ft Toper\ 
'LD' Wall Thickness -~-

~ Pole 

{A 

If lllmlnalre ConneotlonJ 

. . 
~Pole Wall 

Pipe Hondhole Frame--...-., 
Partial Penetration Weld 

I" 

::'---
" " 

L_ ~ H Stainless Steel 
Hex Head ScrMs, Typ. 

Took Welded 
ewer Clfp 
Typ. 

SECTION E-E 
lthru Pipe Hondholel 

I" 

If Pole 

II Gage 
Pipe Hondhole Cover 

If 'LJ;' Bolts Typ. MC 10x33.6 

MC 10x33.6 
2'ha r/J Conn. Plate Wiring Hole 

UJMINAIRE CONNECTION ELEVATION 

NOTE1 The Pole shown on thls sheet Is o 12 sfded 
section. HawtNer, seotlons with 100re than 
12 sides and round sections ore permftted provided 
outslde diameter and wolf thickness ore oot reduced 

NOTES: 

SECTION 8-8 

NOTE~ The Fabrlcotor ffl(]j subst!tute a Vo? tt thick bent 
plate wlth the some flange width, height, and 
length as the UC !Ox33.6 Channel section. 

I. lllmlnalre type and lllm!na!re to Arm Connection Details can be found elsewhere. 

2. Allgn lllmlnalre Arm wlth slnr;le Most Arm or first Arm of Double Mast Arm 
unless Indicated otherwise In plans. 

@ -
-

'lBtt f/5'-0H max.J 

Lumlnalr ~ ) 
Wmlnalre Arm~ :S 

'lD' Woll Thickness ~ Rise/Run 
'LC' Wmlnalre Bose Diameter ,if: 

OJ4 In/ft Toper 

See Wmlnalre Connection Elevotlon for Detolls _________) 
6" mln Pole Dia. at lllmlnalre Connection 

Upright Pipe (Pole) ___________:> 

Pipe Hondhole, see Dato/ls for dlmanslons ----~ 
See Sheet No. 2 of 5 for Base Handhole Detalls. 

UJMINAIRE ELEVATION 

If Wmlnal re 
Connection 

-: -- If Flrst Most Arm 

/'-- If Second Most Arm 

UJMINAIRE ORIENTATION 

Top of 
Grout Pod 

TYPICAL WM/NA/RE ARM ANO CONNECTION DETAILS 

2006 FOOT Design Standards 
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Span Length ~ 'PA' 

'PA'/3 ± 3' 'PA'/3 ± 6 1 'PA'/3 ± 3' 

- - -l'X- ----111- - - - - - - - - - --Jll- - - - - - - - - - I- -Ill- - _ .... _ - - - - - --Ill- - - - - - - - - --1~ - - - - - - - - - ---lll- - - - - - - - -llf- -)" 

£ ~ Moootube Arm 

- - - - I 

'- \ JJ Provide~.., Weep Hole located at ~ 
Note.• For referenced dimensions see Damning Df!Vlce ~ bottom of Monotube B" from 

,., flange connection 
Index f1746 Sheet 4 of 4. (see Note No.15 and Std. Index f1749J (Typ. all Arm Sections) 

I 

* The Contractor shall verify that the drilled shaft 
locot/ons shown on the S/gnollzatlon Plans are within 
the R.O.W. Shoff locat/ons may be adjusted as 
required and as approved /Jy the Engineer. ELEVATION VIEW 

(Not fD Saale) I I 

l/ONOTUBE SIGNAL STRUCTURE NOTES 

IJ Signal Structure Moterlols shall be os folluws: 
Poles & Moootube Arm -> APl-5L-X42 (42 ks/ yield! 

Hondho/e Frame 
Hondhole Cover 
Steel Plates 
Weld Metal 
Bolts (except Anchor Bolts) 
Anchor Bolts 
Nuts for Anchor Bolts 
Washers for Anchor Bolts 
Stolnless Steel ScrfJfls 
Aluminum Nut Cover 

or ASTM A6/8 Grode II 
-> ASTM A709 Grode 36 
-> ASTM A/Oil, Grode 50, 55, 60, or 65 ks/ 
-> ASTM A709 Grode 50 
-> ElOXX 
-> ASTM A325 Type I 
-> ASTM F/554 Grode 55 ks/ 
-> ASTM A563 Grade A Heavy Hex 
-> ASTM F 436 Type I 
-> A/SI Type 316 
-> ASTM 826 (3/9-Fi 

2J Reinforcing Steel shall be ASTM A615, Grode 60 ks!. 

3J Concrete shall be Closs Ill (Drilled Shoff) with o minimum 28-dO'j compressive 
strength of 4,000 psi for oil erNlronmentol closslflcotlons. 

* NOTE: Contractor shall verify these Dimensions 
Prior to Fabrication of Pale. 

!OJ Sign Panels ond Signals ottoched to the Monotube shall be located os shown on 
the Troff Jc Signal Plans. Wire access holes shall not exceed!%:>" In diameter. 

fl) The Pole shall be fnstolled verflcolly. Arm Comber shall be occounted for In the 
Flange Connections. 

12) Locate hondhole 180° from monotube orm. 

13) All slgnols shall be lnstolled verflcolly. 

14) Monotube Arm & Poles shall be fobrlcoted from round pipe. 

t5J If damping df1Vlces ore required bf the Engineer, the; shall be lnstolled within 
3'-0" ±of the third points of the Span Length. 

/6) Each Stondord Monotube Sfgnol Structure hos been designed for two free 
swfnglng lnternolly Ilium/noted street signs, per pole, which ore occeptoble /:J; 
Contractor Certlflcotlon provided fhet meet the opplfcoble requirements of 
Speclflcotlon Sectfon 699, weigh no more than 75 lbs. (each) ond ore no 

Base Plate Connection 
and Handhole Top of 

I 
GrouJt Po\d 

Top of~ / 
Finished Gradel-1----.,n ' 

-----' I 

~~~':::::-.-~----r/~--

Dr/fled Shoff___;:-- H 

A/umfnum ldentlflcotlon Tog Not to Exceed 2" x 4". Secure 
to Shoff bj OJ25H Stainless Steel rivets or scrfMls. Fabricators 
to provide details for opprovol. ldentlflcotlon Tog LDcoted on 
Inside of Pole visible from handhole, or on outside of pole 
Inside terminal comportment. Tog to be stomped with the 
fol/owing lnformoflon : 

Stondord Design 
Flnonclol Project ID 

Span Length 
Manufacturer's Nome 

Certlffcotfon No. 

Special Design 
Flnonclol Project ID 
Pole Diameter (fn.J 

Pole Woll Thfckness ( ln.J 
Arm Diameter (fn.J 

Arm Woll Thickness (fn.J 
Manufacturer's Nome 

4J Grout shall hove o mlnfmum 28-daj compressive strength of 5,000 psi ond shall meet 
the requirements of Secflon 934 of the Specfflcoflons. Grout of the base of 
uprights shall be Jnstolled o minimum of 7 days prior to the lnstollotlon 

more than 12 sq. ft In oreo (eochJ. 
'PC''-ri:!:::c""':;--~:;-;C'l'Sl~-'PC' 'PC''--;:;:!:2J±==fiPC~' =±J's;::;:::-' PC' 

l of signals or sign panels. The standoff distance (fhe distance between the bottom of 
the /ere/Ing nut ond the top of the foundotlonJ shall not exceed one anchor bolt diameter. 

5) All welding shall conform to Amer/con Welding Society Structural We/ding Code (Sfee/J 
ANSl/AWS D/J(current edition!. 

6) All Steel Items shall be golvonlzed os follows.· 

All Nuts, Bolts ond Washers -> ASTM A/53 Closs c or D 

dependfng on sfze 
-> ASTM A/23 

All other steel Items 
(fnc/udlng Pole & Monotube ArmJ 

7J The Design Wfnd Speed Is l/Omph with o 30 percent gust factor. 

BJ Alternate Desfgns for this Structure ore not allowed. 

9) Except for Anchor Bolts, oll bolt hole diameters shall be equal to the bolt diameter 
plus 06" , prior to golvonfzlng. Hole diameters for Anchor Bolts shall not exceed 
the bolt d lometer plus %:> n. 

fl. Manufacturers seeking opprovolof o monotube assembly for Inclusion 
on the Quollfled Products List must submit o QPL Product Evoluotfon App/lcotfon 
along with desfgn documentotlon ond draJNfngs showing the product meets oil 
specified requirements of this Index. 

'PC' 

110' Span 135' Span 
18. If o grout pod ls not Installed, boseplotes shall be secured with double nuts both 

above ond below the bosep/ote. The lockfng nuts shall be half-height nuts. The 
standoff dfstonce (fhe distance between the bottom of the full-height lerellng nut 
ond the top of the foundotlonJ shall not exceed one anchor bolt diameter. In rural 
oreos, the top of the foundation should be greater than 12" above finished grade. 
A vertfcolly placed wfre cloth screen between the boseplote ond the top of the 
foundation shall be wrapped horlzontolly around the boseplote wfth o 3 11 min. lop. 
The wfre cloth shall be golvonfzed steel stondord grade plain weave 2x2 mesh 
O.D63" dlo. wire. The screen shall be ottoched to the boseplote with stolnless 
steel self-topping ~" scrfMls with stolnless steel washers spaced of 9" centers. 

'PC'~\=-'PC'-=j~

1 
'PC' 'PC'~'PC'~l 'PC' 

160' Span 185' Span 

CAMBER DETAILS 

Note.• Fabricate wfth rolllng comber up. 
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Not et 

The signal configuration shown represents the maximum allowable span 
for which this monotube standard Is appllcable (185'-QH). It allows for the 
fol/awing components.-

a. 5 - 12' traffic lanes (2 thru lanes In each direction + I turn laneJ 
b. I - 6' traffic separator 
c. I- 5' bike lane per dlrectfon of traffic 
d. t- 5' utlllty strip per direction of traffic 
e. I- 5' sldfNlalk per dlrectfon of traffic 

The minimum monotube design span (/10'-0HJ a/laws only for 5 - 12' 
traffic Janes ((fem #aH aboveJ. It fs assumed that for this case there 
are no trafffc separators,bfke lanes1 utfllty strips or sfdf1Nalks. 

12 sq. ft. (maxJ Internally II/um/noted 
sign on a hinged bracket attached to pole 
(2 per pole) 

5-Sectlon 
Signals 

3-Sectlon 
Signals 

3-Sectlon 
Signals 

5-Sectlon 
Signals 

6' Traffic 
Separator rTypJ 

lllJ-+---5' Bike Lane rTypJ 

PLAN VIEW - MONOTUBE DESIGN INTERSECT/ON 

Span Length 

DESIGN lJJADING TREE FOR MONOTUBE SPAN SIGNAL STRUCTURE 

Note.• Sfgna/ Backplates on 4 of the 8 signals are Included In the design of Standard Arms. 

Note.· For referenced dimensions see Index f7746 Sheet 4 of 4. 

@ -
-

INSTRUCTIONAL NOTESI 

I. Thfs Index, f77461 Is for use In preparing slgnalfzatlon plans when monotuba 
assemblles are required. This standard establishes the requirements of monotube 
components lfsted on on the Qualfffed Products List (QPLJ. When using components 
on the QPL1 the span length and hafghts of each pole wlll be the only Information 
required In the Contract Plans, and Shop DrQH/ngs are not required. 

2. If a monotube configuration does not meet the requirements stated below, a special 
design and shop drawfng submfttal Is required. 

3. Four standard monotube configurations are provided. The standard arm length 
and the signal locations used for design of the arm are shown on the monotube 
design loading tree on this sheet. If the same arrangement of signals ls used with 
one or more signals closer to the nearest pole, the standard monotube muy be used. 
If the soma arrangement fs used but one or more signals are further from the nearest 
pole, or If a different configuration of signals ls used, a special design Is required. 
If Orf.I signs are to be attached to the monotube arm, a specfal design Is required. 

4. Standard monotuba span lengths of 110'-0N, 135'-0N, 160 1-0 11 and 185'-0" are shawn. 
For other required span lengths with the same configuration of signals In the 
same loatlons or closer to the poles, the standard monotube desfgn with the next 
largest standard span length fT/O'/ be used. The difference fn length shall be 
removed from the center horlzontalsegmentrsJof the span. If a span longer than 
185'-0N Is to be used, a specfal design Is required. 

5. The standard monotube Is valid for an arm heights between 19' and 23', fncluslve. 
A special design Is required for all hafghts greater than 23'. If an arm hafght of less 
than 19' Is to be utlllzed with the same configuration of signals In the same locations 
or closer to the poles, the standard monotube fTKl.I be used, provfded that mlnfmum 
required clearances to the roadway are maintained. 

6. The foundations for the standard monotube are pre-desfgned and are based upon 
the fol/owing conservative sol/ criteria which covers the great majority of sol/ types 
found In Florfda.-

C/asslflcatfon = Cohesfon/ess (Fine Sand) 
Friction Angle = 30 Degrees (30DJ 
Unit Weight = 50 lbs./cu. ft. (assumed saturated) 

Only In cases where the Designer considers the sol/ types of the specific site location 
to be of lesser strength properties should an anolysfs be required. Auger borings, 
SPT borings or CPT soundings may be utllltzed as needed to verify the assumed sol! 
properties, and at re/atfvely uniform sites, a sfngle borfng or sounding muy cover 
SfNeral foundations. Furthermore1 borfngs In the area that were performed for other 
purposes tnQf be used to confirm the assumed sol! properties. 

12 sq. ft. rmaxJ Internally lllumlnated 
sign on a hfnged bracket attached to pole 
(2 per poleJ 

Top of 
Finished 

Grade 

~ of Arm 
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~ 
~ 
~ 

8 
lo 

I 

" ~ 
~ 

0 

~ 
0 

8 
lo 

'FK' - #IO Bors 
Equally Spaced 

'FH' 

FOONOATION PLAN 

6"~ 

#5 Tfe Bors 
If} l'-6') 

Note.• 6" min. cover on Shaft Reinforcement 

~ Dr/fled Shofth 

' 

' 

I 
' 

I 
' 

I 

" 
' 
I ~ 
' 

I 
' 

I 
' 

'FK' - #IO Bors / I -
Equally Spaced ------'- ' 

I 
' 

6" Cover I ,__ 

SECTION A-A 

*'FD' - 'FE' Dia. Anchor Bolts 
Equally Spaced with 
Alumfnum Nut Covers 

~ ~ Monotube Arm 
I and Hondholes 

'FA' 

SECTION C-C 

Edge of 
Bose Plate 

Note.• Concrete and Reinforcement not shawn. 

*Anchor Bolt Group locations may be± l/z" In the direction of the span 

1FH 1
-

1FA 1 

2 

II go. Terminal Compo 
cover. Bolt to f ram 
4-1/4" stofnless st 
Scr9NS. 

rtment 
e with 
eel 

'hole---. Center of Hand 
rsee Hondhole DetollsJ 

fC 
--

~I 

" 

~ 
~ 

-~ 
' 

!Eli 
LJ 

'FH' 

'FA' , 

~ I 

I 

'r---' 
-

i--

~"11 
~I ~ 

z 
8 

----- ,-~ 

I 
I 
I 
I 
I 
I 

y 
I 
I 
I v 
LJ 

' 

'FH' 'FA' 
2 

7" Min. - 81/?" Mox. 

~" thick Termfnol C omportment frame 
2'-6" Mox.J (Hefght 2 1

-0H Mfn. -

er 
" op of Grode 
r Sfdewolk 

~o 

---- Ori/led Shoff 

~Double Nuts (Typ.J 

BASE PLATE ANO ANCHORIGE ELEVATION 

@ -
-

'FG' 

~ 'FE' Dia. Anchor Bolt I 

Threaded 8" min. ~ 
top and bottom I 

Double Nuts, Top Nut ' 
may be l/zhelght 'Jam' Nut 

1 

(Cost Aluminum Nut ' 
Cover not shawn) 

~ " Plate Wosher I 

%" X %"Chamfer 

1FA 1
-

1FB 1 

2 

SECTION 8-B 

~" Dia. Weep Hole 
One per Pole 
placed between Bolts or 
% " rb oil-cotton sash 
cord wick attached to 
exterior of pole, extended 
beyond grout pod and 
fnstolled prior to grouting 

'FF' 

Grout Pod 
LeNellng Nut 

NotfY For referenced dimensions see Index f7748 Sheet 4 of 4. 
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Note.• 

Bolted Flange Sp/foe 1.----------- ~ Pole 

Handhole Cover may be 
omitted when Terminal 
Compartment Is provided. 

SECTION A-A 

I~ I ')' 
I -___ - i'! Hondhole 

At 

'PD' 

'PE' 

DETAIL 'A' 

I I 

__ L~ Pipe 
I I 
I I 

CJP >----+1 
I 
I 
I 

SECTION 8-8 

MONOTUBE ARM & POLES 

'PA' 'PB' 
'PC' 'PD' 'PE' 'PF' 'PG' 'PH' 

(ft) (dog) OnJ (In) (fnJ (/nJ OnJ 'PJ' 

110 4 1.5 t.093 14 1fj 2)1/, 17% 8 
135 4 1.5 t.031 16 1fj 23 I/, 19% 10 
160 5 1.25 /J56 18 1fj 25 v, 21% 12 
185 6 1.75 /J25 22 % 29 If. 25-'A 14 

Note1 For additional var fable deflnftfons see Sheets I and 3 of 4. 

'PK' 
(/nJ 

!'/,, 
!'/,, 
!'/,, 
!'/,, 

'PL' 
(Jn) 

2/, 
2/, 
2/, 
2/, 

3%" T 

~ 
I 

II Goqe 
~ Handhole Cover 

-+- -

5A6" mm Hole,Typ. 

~ 11 Dia. Stainless Steel 
Hex Head Sor(J'Ns, Typ. 

Tock Welded 
Cover Clfp, Typ 

4H x % H Handhole 
Frame made oontfnuous 
with a Full Pen. Weld 

• ~ ~¥''------' 

\\~ 'O Full 
~ q,, Penetration Weld 

'I- • 

R = 

HANOHOI£ <XNER 'I- HANOHOI£ FRAME 
(W/Termlna/ ConplrtRWlf omitted} 

T - denotes top 3 11 x 5" handhole 
B - denotes bottom 4H x BH handhole 

Pole Wall 

Partial Penetration Weld 

~ 11 Stainless Steel 
Hex Head SoreHs, Typ. 

Tock Welded Cover Clfp Typ. 

Hand hole Frame-
Partial Penetration Weld a 4'J x Bu Handhole 
% H o 3 11 x 5 11 Handhole 

~ u Terminal Compartment 
L_ ,,{,-1-+--Frama * 

[§:::s;:~~~L~ ~ n Stainless Stael 
~ Hex Head Sor(J'Ns, Typ. 

Took Welded ,,___1q-- II gage Terminal Compartment Cover 
Cover Clip 

Typ. 1 1 
~II Gage Handhole Cover ( Optfonal) 

--1 !" i--

SECT/ON E-E 
<fhru Hant/hole & Terminal ConplrtRWlfJ *Terminal Compartment Is 

optfonal. See Monotube 
Tabulation for loootfons. 

TABI£ OF /r/ONOTUBE VARIABl£S 

FOUNOA TION & BASE Pl.A TE 

'PMJ 'PNJ 'PO' 'PP' 'FA' 'FB' 'FC' 
'FD' 'FE' 'FF' 'FGJ JFH' 

(Jn) (fnJ On) (/n) (fnJ (/n) (fnJ (Jn) (fnJ (fnJ (ft) 

5A6" 5A6" ~It 1fo" 21!/, 17% I Vs 8 !~" 5A6H 5A6H 3 
5A6N 5A6N ~It 1"6" 23 v, 19% 2 8 !~" 5A6H 5A6H 3.5 
5A6N 5A6N ~It 3A6" 25 Vz 2!% 2/s 8 !~" 5A6H 5A6H 3.5 
5A6" 5A6" ~n 3A6" 29 v, 25% 2/, 10 I Y2" 5A6H 5A6H 4 

'PH'/2 'PH'/2 

'PG'/2 'PG'/2 

~ 

'PL' olroular 
flange plate 

R = 'PG'/2 

1PJ 1 
- 'PK' (/) 
Bolts 

FLANGE SPLICE DETA/15 

, Symmetrical about 9;: Sp/foe 
( except ~H weep hole 

'PM' 

'PN' 

c: 8" 

9;: ~" Weep Hole 

SECTION C-C 

SIGNAL LAYOUT 

'FJ' 'FK' 
'FL' Dim. 'A' Dim. 18 1 

(ft) (fnJ (ft) (ft) 

12 10 45 29 13 
13 12 45 40 16 
14 12 45 51 19 
16 16 45 62 22 

@ 
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Catenary Wire 

Messenger Wire 

Adjustable Hanger 
Assembly 

Free-swinging, lnternal/y-
11/umlnated Street Sign 

OPTION I 
<For Span Wire Assembly) 

Catenary Wire 

Messenger Wire 

Collar Brackets and 
CanfllrNer Arm or Truss 
Assembly 

F ree-Swlnglng, lnterna/ly-
11/umlnated Street Sign 

OPTION 2 
<For Span Wire Assembly) 

Prestressed Concrete or Steel 
Strain Pole. 

Prestressed Concrete or Steel 
Strain Pole. 

@ -
-

Monotube or Mast Arm 

Collar Brackets and 
Cantilever Arm or Truss 
Assembly 

F ree-Swlnglng, lnternally
lllumlnated Street Sign 

OPTION l 
<For Mast Arm Assembly and Monotube 
Signal Structure) 

NOTES: 

Pole 

I. Free-swinging, !nternol/y-l//umlnated street signs shall be Installed on signal structures 
only at one of the optlonal locatlons shown on this drawing, unless a special design ls 
completed for the support structure. 

2. Free-swinging, lnternally-11/umlnated street signs shall meet the requirements of Section 
699 of the Standard Specifications for Road and Bridge Construction. 

3. Pole attachments and cant/lever arm (or truss) assemblles may be accepted /Jy Contractor 
certification provided the signs being supported meet the weight and area /Imitations 
Included In Section 699 for 11Acceptance /Jy Certlflcatlon'1• 

4. Pole attachments and cantllwer arm lor truss! assembl/es supporting signs not meeting 
the weight or area /Imitations Included In Section 699 for 11Acceptance /Jy Certlf!cat!on'1 

require the submittal of structuralcalculatfons and Shop Drawings that have been 
prepared l7f ond sealed l7f the Specialty Engineer. 
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Part 2 Part 8 See Detaff Part 2 

'f.ITT=f'=rlf.~--- Dr/II & Tap Y," - 20 

Part/O 

Alternate U-Baft 
LDcat!ons 
!See Note 2! 

Part 9 

"' --~-

Sign or Signal 
Structure 

3A. 

3A. 

SIDE VIEW 
DAMPING DEVICE 

45° 

Part 7 

Typ. 
Part 4 
!See Note I! 

Typ. 

Part ff 

~ 
~ 

"' 

Part 6 

See Detaff 
Part 3 

See Note 6 

SECTION A-A 

~~-~ Typ. (/7 Places! 

See Note 3 
Point 

VIEW B-B 

l'-7%" 

TEMPLATE FOR SCRIBING AND CUTTING 
TAPER FOR PART I 

TOP VIEW 

SIDE VIEW 

PART 3 
INTERNAL WEIGHT 

(3 Places " 120 DegJ 

Port I # PART PART DESCRIPTION flJANTITY 
I Damper Tube 6 11 ID, 3 1-6 11 long before fabrication, t=OJ25", I 

ASTM A513, Type I 

2 Tube Cap Cap Assembly, V." Steel plate , ASTM A36 I 
See Detaff Part 10 3 Internal Weight 4"¢, 15 lb. cyllndrlcaf, steefwelght, ASTM A36. I 

o/,6 " ¢ Holes for !!, " ¢ U bolts 
(8 places! !See Note 2! 

4 

5 

Damper Spring 

Hex Nut 

Century Sprl'Jf{, !Spring Stock #147! Stiffness= O.E9 lb/In, 
length = 8.05 '9 OD= 1.062 11 I 

V." - 20 steel hex nut (zinc p/atea! I 

Part 9 

I" 
r,." I/! 
!TypJ ~ 

Drfff and Tap V." - 20 
Centered 

@ -
-

,..., 
,, 
•• 

•• • 
+ 

6 Eye Bolt V." x 2" Steel Eye Bolt (zinc p/atea! I 
7 Eye Bolt V., 11 x 8 11 Steel Eye Bolt fzlnc plated) I 

8 Cap Screw #8 2'-B"x3"x3j, ir Stainless Steel Machine Screws 
!Flat Head Phl/f/ps! 4 

9 U Bolt !!, " ¢ ASTM, A307 with washers and 4 self tocking nuts 
(Size to flt Mast Arm! 2 

10 1/4" Plate l'-O"x 1/ 11
9 ASTM A36 I 

ff 1/4" Plate t'-O"x 4'/s" ASTM A36 !Weld to Part I and Part /OJ 2 

NOTES~ 

I. Part 4 !Damper Spring! Is shown schematlca/ty and not to scale. 
2. Choose the appropriate diameter U-bolt (Part 9) based on the structure's pipe arm diameter. 
3. To scribe tube for taper, wrap template around tube such that points are 2 1-9% 1

' from top of tube. 
4. Verify all clearances, tolerances and dimensions before fabrication. 
5. After weld Ing, hot dip galvanize all steel !fems except screwsp boltsp and nuts noted to be stainless 

steel or zinc plotedp and the spring fPart 4J. Galvanize boltsp nuts and washers In accordance with 
ASTM A/53. Galvanize all other Items In acaordance with ASTM A/23. 

6. Install spring with 2" separation from bottom of pipe to weight at rest. 

II" 
. 
~ .... 

9" I" 

-
~ .... 
~ . c 
~ I .., '-

TOP VIEW 

~ ~ .... 
j ~ 
~ 

T . 
FRONT VIEW 

~ .... V." /[_ !TypJ SIDE VIEW 

Dr/ff & Tap Y," - 20 
Centered 

Part 2 

-~-Drfff& Tap V." - 20 
(3 Places " 120 DegJ 

PART 10 
BACKING PLATE 

PART 2 
TUBE CAP 
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Adaptor, post fop center 
mount, 2 ports 108 

4 11 steel pedestal 

Grode Bushing 

., ..________ 6 11 Min. 

Tap bolt for 
grounding 

"'.'.''-l2:_ ,.,. 
grounding 
electrode 

---- Pedestrian signal --
assemblies, two 
way adjustable 

Metal strain pole 

FIGURE C 

""··. 

FIGURE A 

FIGURED 

4 11 steel pedestal 

/
11 

( n"gid galv. J 
conduit 

1-J.11 arm assembly 

Anchor 
bolts 

i" x 20' -----------1 
grounding 
electrode 

Threaded hub with 
stainless steel bands 
r ••• note no. () \ 

(8" 

·.:..··· 
... •·:·" 

Prestressed ~-.,...,· ·. :<::: 
concrete strain pole 

,· .. ... . 

. :/ .... 
. .. 

FIGURE E 

@ -
-

4" Steel Pedestal 

Transformer 
base 

Ground wire 

Concrete 
pedestal 

I
-~~ 

i"X20' ~ I 18" I 
grounding ~ 
electrode 

FIGURE B 

Pedestrian signal 
assembly 

Pedestrian signal assembly, 
two way adjustable Notes: 

I 

·r .. P" r : . 

I. As on option, the contractor will be allowed to 
install pedestrian signals on concrete poles and 
pedestals with the use of lead anchors (two bolts 
same size per hub. J in lieu of the stranded steel 
bonds. 

2. Holes drilled or punched In metal 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 speclflcatlons for road 
and bridge, construction. Grommets or bushings 
shall be installed in holes. 

3. Meet all groundlng requirements of Section 62.0 of 
the Standard Specifications. 
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GENERAL NOTES 

I. If the loop lead-in ls 75' 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 751 continue 
the twisted pair to the specified pull box, splice to shielded lead-in wire and continue 
to the controller cabinet. 

2. The width of all sow cuts shall be sufficient to allow unforced placement of loop wires 
or lead-in cables info the sow cut. The depth of all sow cuts, except across expansion 
jolnts, shall be 3 11 standard with a moxlmum 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 asphalt 
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 material 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 11 from the pavement edge or curb. 

6. Splice Connections in pull boxes with U.L. listed, watertight, insulated enclosures. Place one 
enclosure over the end of each conductor and place a third enclosure over the exposed end of 
the shielded cable. 

7. As an alternate, a larger diameter enclosure that will accommodate both the sp/i"ces of the 
conductors and the exposed end of the shielded cable may be used. 

B. The maximum area of asphalt to be disturbed shall be 6 11x 6 11
• This area shall be restored 

os dlrected by the Engineer. 

TWISTED PAIR AND LIXJP LEAD-IN 
INSTAUATION WITH CURB & QJTTER 

ALTERNATNE I 
Drill A Hofe Through The Curb At The Point Which The Required Saw-Cut Depth Is 
Obtained Just Prior To Cuffing 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" Of The Top Of The Hole. The Condui"t Sholl Fit Snug Within The 
Drilled Hole. Fill The Top Of The Hole With Loop Sealant To The Level Of The 

Curb Surface. A Nonmetallic Uaterfal Should Be Used To Prevent Excessfve Loop 
Sealant From Entering The Flexible Conduit. 

PVC Coated 
Flexible 
Condulf 

To Puff Box 

Or Cabinet 

ALTERNATNE 2 

Twisted Pair Or Loop 
Lead-In In Saw-Cut 

Drill A Hofe i" To f" Larger In Diameter Than The Rigid Conduit To Be Used 
Through The Roadway Asphalt ror Concrete} Surface And Bose At An Appropriate 
Angle To Intercept The Trench Or Pull Box Hole. Place A Predetermined 

Length Of Rlgid Conduit In The Hole And Drive The Conduit Into The Trench Or 

Hole. Install A Molded Bushing r Nonmetallic J On The Roadway End Of The Rigid, 

Condult. The Top Of The R!gld Conduit Shall Be Approxlmately 2" Below The 

Roadway Surface. Fill The Hole With Loop Sealant To The Level Of The 

Roadway Surface. A Nonmetalli"c Material Should Be Used To Prevent Excessive 
Loop Sealant From Entering The R!gld Conduit. 

Note 

PVC Coated 
Flexible Conduit 

I 

I I 
2J 

Connector 

Twlsted Pair Or Loop 
Lead-In In Saw-Cut 

See General 
Note #8 

Rigld Conduit 

Other alternafi"ves may be approved by the State Traffic Operations Engineer. 

TWISTED PAIR AND LIXJP LEAD-IN 
INSTAUATION WITHOOT CURB & 

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 
Shall Be At Least 6 11 Into The Roadway And ::1t: 2 11 Below The Top 
Of The Roadway Surface. The Departure Angle Of The Conduit From The 
Roadway Shoff Be 30e To 45e. 

To Pull Box 
Or Cabinet 

PVC Coated 
Flexible Condulf 

Note 

See General 
Note #8 

Twisted Pair Or 
Loop Lead-In 

Saw Cuf 

Other alternatives may be approved by the State Trafflc Operations Engineer. 

@ 
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' 

2' ~ 

&l .---

6' 

TYPE A 

Variable 

Var able 

Van ble 

Van able 

TYPE G 

( 
Stop Line 

2 Tu rns 

Stop Line 

Type 'B' 

Type 'B' 

Loops To Pullbox. 
Pul/box Specified 
Under Separate Poy 
Items. 

Type 18 1 

Type 'B' 

I 

I 

1« 

~ fop Line ......... lll!l!l••r-- Stop Line 
1' 6' 

,. ............... r-_Stop Li"ne 

Variable 2' 

Var fable 2 Turns 

4 Turns 2 Turns 

2 Turns 

8' 8' 

~ -3 Turns 

6' 

TYPE 8 TYPE C TYPE 0 TYPE E 

P<Ilfement Joint ~ /Double Width Cut 
Loop Wires-----

I !I 
' ) Soft - Setting ----1'=~ 

Sealer Injected Into L"-'--'-"'-'~f'.'-"-""-'--"-'-'-""'-'-'_:,_'.C4-l'.C"'-'--'-'-'-'--''--':.:...4_c.:c..c.:_"-.l 
Deep Sectlon Of 

PLAN 
Groove Over Wire. 

CXJNW IE PAVEMENT EXPANSION JOINTS VERTICAL SECTION 

I' I' 

{ 

lJXJP CORNER AND IFNJ-IN DETAILS 

Notes: 

I. The "number of turns" 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 detaUs not drawn to scale. 

3. Loop Types are centered Tn a single lane except Type E which Ts centered 
on two lanes. 

4. The number of individual loops in fhe 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 post the stop line 
a maximum of 10'. The length of these loops may be extended to a maximum 
of 60'. Each intersection should be individually designed and if the 
modifications noted above is required if must be noted or detailed in tne plans. 

7. Loop lead-In wires should not be Installed In the same pull box with signal 
power cable. 

2006 FOOT Design Standards 

@ -
- VEHICLE LOOP INSTALLATION DETAILS 

' 

~I rf--

&l 

Stop Line 

~ - ~ 2 "C urns 

'--~ 4 Tu rns 

3' 3' 

TYPE F 
Note: Loop conductors 
must follow saw-cuf fo 
bottom formlng slack 
section af }ofnt. 
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Metal Strain Pole 

Grade 

Cap 

Push Botton Post 

2jN OD 
Alumfnum 
Pipe 

Grode 

Conduit 

f.~ 
~ !':· II 
II .. 
I 
I 

12 11 

: 17 ·y : : ;· "f . 17 

• 17 • .•• 17 ••• .p • .. 

: : 17 ·y : ·.- ;· "f .- . 17 

Concrete Strain Pole 

Pedestrian 
Actuated 
Signal Sign 
f See Fig. E & F J 

Push 
Button 

JO" Sidewalk 

FIGURE A 
POLE IDJNTEO 

DETECTOR STATION 

lp 

Pedestrian 
Actuated 
Signal Sign 
(See Fig EJ 

~ Sidewalk 

Pedestrian 
Actuated 
Signal 
Sign 

(Use RI0-3A 
or RI0-4A J * 

Push 
Button 

Push 
Button 

Sidewalk 

:~·:·~ :- ~P:"17·." 17." i 
..... 

Pedestrian 
Actuated 
Signal 
Sign 

(Use R/0-3A 
or R/0-4A J * 

Push 
Button 

Grode 

• 
l\J *use R 10-3 Or R I0-3A Signs When No Pedestrian Signals Are Used. 

Use R 10-4 Or R I0-4A Signs When Pedestrian Signals Are Used. 

0. ~ il 
PLAN PLAN PLAN 

FIGURE E 
FIGURE 0 

POST DETECTOR STATION 
DETECTOR STATION 

4j" OD Galvanized Pipe 

~ll 0 rm 
" " 

Push 
Button 

Sldewalk 

Concrete Pedestal 

= 

Pedestrian 
Actuated 

Signal Sign 
(See Fig. E & F J .: .:. 

Grade 

.·.· 

.... 

Push 

Button 

10" ·.· .. _,.,__ __ _, 
" 

Push 
Button 

i" Flexible_L>\1fl"
Condult 

Sidewalk 

Pedestrian Actuated 
Si"gnal Si"gn 
<See Fig. EJ 

Tee - OUflet Fitflng 

Wood Strain Pole 

-J-11 (Rigid Galv. J Conduit 

Non-Corrosive Conduit 
Straps 

Grade 

l:f" Condui"t 
r Rigid,Galv. J 

Pedestrian 
Actuated 
Signal Sign 
(See Fig. E J 

Sidewalk 

I' .·:r . .. r: 

FIGURE B 
PEDESTAL STATION 
DETECTOR STATION 

Pedestrian 
Actuated 
Signal 
Sign 

Pedestrian 
Actuated 
Signal 
Sign 

fUse RI0-3A 

Push 
Button 

• 0 

Concrete 
Strain 
Pole 

Push 
Button 

Concrete ·p : 
. 0 

.i':. ··. 
• 0 • 0 

Or R/0-4A J * 
FIGURE F 

@ -
-

f Underground Feed J 

Notes: 

FIGURE C 
WOOD POLE IDJNTEO 

DETECTOR STATION 

Signs f RI0-3A & RI0-4A J shalf be mounted above 
detectors, explaining their purpose and use. 

2 The positioning of pedestrian push button 
shauld clearly indicate which cross-walk si"gnal 
Is actuated by each push button. 

3 Push buttons and signs are to be mounted in 
accordance with Standard Speclflcaflons, secflon 665. 

4 Meet all grounding requirements of Section 620 
of the Standard Specifications. 

2006 FOOT Design Standards 
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Wood Strain Pole 

Push Button 

Grade 

(Aerial Feed J 
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PUSH 
BUTTON 

TO 
CROSS 

ST NAME 

FTP-25-04 

POLE 

PUSH 8IJTTONI SJ ANO Sl6N( SJ 

CASE I 

POLE PARALLEL TO CtJRBUNE 

ALTERNATE TO FIGURE F 

"'PUSH BUTTON' 
TO 

CROSS 
NAME NAME 

FTP-26-04 

POLE 

PUSH 81.JTTON< SJ ANO SIGN( SJ 

CASE II 

POLE DIAGONAL TO CtJRBUNE 

r ~ START CROSSING ' 
1: Watch For 

Vehicles 
' '' '' DON'T START :It I~ finish Crossin9 
•.,,.,.,. If Started 

STEADY 

[f] DON'T CROSS 

PUSH BUTTON • 

TO CROSS 

STREET NAME ... ~ 

FTP-69A-06 

~ START CROSSING' 
Watch for 
Vehicles 

fE DON'T START 
finish Crossin9 

FLASHNl 

If Started 
108J TIME REMAINING 
,.., To Finish Crossi nq 
STEADY 

[f] DON'T CROSS 

TO CROSS 
~ 

PUSH BUTTON 

STREET NAME 
.. ',! 
~ 

FTP-698-06 

NOTE: 

r ~ START CROSSING~ l'tJ watch For 
Vehicles 

: ' ' ' ; DON'T START 
~It k finish Crossin9 
'"-""'" • If Started 

III DON'T CROSS 

TO CROSS t 
..._ PUSH BUTTON 

RI0-3b 

lll START CROSSING' 
~ Watch for 

Vehicles '[fl DON'T START : t ; finish Crossin9 
''"'""' If Started 

IQ~ I :~M~ini~~M~~:s1s~~q 
STEADY 

[I] DON'T CROSS 

TO CROSS 

... PUSH BUTTON • ~ 

RI0-3e 

I. Refer to the MANUAL ON UNIFORM TRAFFIC CONTROL DEVICES figure 2B-18 Pedestrian Signs, 
The STANDARD HIGHWAY SIGNS MANUAL < Eng/lsh J Sign RI0-3b for Text Size, Spacing and Symbol 
size. Also see DESIGN STANDARDS Index 11355 for defalls of FTP signs. 

- PEDESTRIAN DETECTOR o11011os 2 ot2 @l--------__;2=.:0.:::06:..:..F.::.;DO::..:T..=D:.:::es::!!ig:.:..;n S=.:ta::..:nd=.:a:.::rds::...._ ______ ---1 ~~" Sheet No. 
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111 

i1 

-·p-
. ' "\' .. 

' 
-·p-

. ' ·r .. 

' ' 
Pole 

Conduit 

Pole Plate 

I 

' With Steel ' 
Band Pole Plate With 

-·p- ' 
' Steel Band Or Lead ' . 

Cabinet Anchors and Bolts 

Pulllng Elbow 
Type LB .,; 

"' .. 

METAL POLE 

Liquid tlght flexible conduit ls approved for use from the electrical 
disconnect to the cabinet when both ore installed on the some pole. 

1~ 

Cabinet 

BASE llOONTEO CABINET 

' ' . ' 
--f ' ' . ' 
. ' ' ' . ' 
. ' 
.. , 

. ' ' ' . 
.. , 

. ' ' ' . 
. ., 

. ' ·11 .. 

' . ' * 

CONCRETE POLE 

Cabin t 

Pulllng Elbow 
Type LB 

When a pole mounted 
cabfnet ls specified 
the 2j" hole for 
the cabinet shall be 
field drilled. 

Coblnet 

Conduit ~r 
WOOD POLE 

POLE llOONTED CABINET 
* If holes for cabinet mounting require relocation, original holes 

shall be fl/led in with concrete or covered with a non corrosi"ve 
oover plate. 

Cabinet 

30 11 Max. 

Service Slab 

Notes: 

I. The number, si"ze and ori"entafion of oondui"f 
sweep wUI vary according to site oondition or 
locations. Two spare 2." PVC oondults shall 
be provided in all bases. The spares shall exi"f 
In the direction of the center rear of the 
cabi"net base, i"nto a pull box and capped with 
a weather tight fJ"ffing. If obstructions 
prevent the spare oondui"t from exiting to 
the rear, or the rear of the ooblnet ls 
located on the R/W li"ne, a si"de exH of the 
spare oonduits wUI hove to be approved by 
the project englneer. All spare condult 
sweeps shall be capped wlth a weather proof 
fHti"ng. 

2.. Meet all groundi"ng requi"rements of Secti"on 62.0 
of the Standard Specifications. 

f Slope i" To I" For Drainage J 
Not Required In Sidewalk Or Pavement 
Areas Or Where R/W Is Restricted. 

@ -
-

Pole Plate Wlfh 
Steel Band (Or 
Method Approved 
By The Engineer) 

. ' . 
·r ~: ·: 
·I'·. 

"[:> : : 

.. \)'. 

"f : : 
. ' . 

. ' . 
"f ~ ...... 

. ' . 
"f ~ ..... 

Grade .. 11 • 

---~"· '"". ·r··: ·: 
r . . . r . 

. r . ·r ~: . 
r . . . r 

. · ... "[)' ~ ."· 

Conduit 
(Rigid J 

POLE llOONTED 

Junction Box 

Anchor 
Bolts 

l!l 

i" x 2.0' 
Groundlng Electrode 

Junction Box~-~ 

~ . : ' ~ ~- . 

12" 

BASE llOONTED 

I" 
Chamfer 

INTERCONNECT JUNCTION BOX 

Ground Line Or 
Grade 

. ' 
'p- : 

. ' 
'p- : 

. ' 

,11 

18 11 

lo -~ ' . "' 

\ ' . 

: 
' . 

Groundi"ng 
Electrode 

PEDESTAL llOONTED 
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§-{ill E8-§--0JJ 
0/ 02 0/ 02 03 

y TF I TF2~ y TF I TF 2 I TF3~ 
®+®@+® 0+®®+®©+® 

SOP I SOP 2 

YTF1ITF21TF31TF4~ ~~-TF~'~_TF~2_1~TF~3~_TF~4~~ 
0+® ®+®@+®@+® 0+®®+®@+0©+® 

SOP 5 SOP 6 

05 

0/ llJ6 

05 

SOP 9 SOP 10 

g}-{rt--{[I] 
0/ 02 03 

y TF I I TF 2 i TF 3 ~ 
(i)+® ®+®@+® 

SOP 3 

SOP 7 

SIGNAL CLEARANCE TABLE 
f Blank Indicates No Clearance Required J 

~ 
SIGNAL INDICATIONS 

R 4J- G ~ ~ WAU< DONT 
0 WALK 

s R y + y 
I 
G 

4J-N 
A 

y 4'- y 
L G 4'-
I 
N ~ D 
I 
c 
A t T 
I 
0 
N WAU. 
s 

DONl 
,,..,, 
DONT WALK WALK 

@ -
-

0/ 02 03 /1J4 

y TF I I TF 2 TF31TF4 ~ 
(i)+@ ®+®@+®©+® 

SOP 4 

SOP 8 

2006 FOOT Design Standards 

Minor Street 

S/GNAUZEO INTERSECTION 

Vehicle movements & signal head number 
assignments are not directionally oriented 
but shall mai"ntoln thei"r relotlve orientation 
about the lntersectlon (I.E. movements 7 and 
4 are always to the right of movements I 
and 6 etc. J 

LEGEND 

® Vehicle Movement Number 
§ Pedestrian Movement Number 
TF XTlmlng Function Number 
B.X. - Phase Number 
-cG- Gra911 Arrow (Left or Right J 
<ER- Red Ar r<JH 
~ Ye/law Arraw 

Last 
Revision 
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Sheet No. 

1 of2 

STANDARD SIGNAL OPERATING PLANS Index No. 

17870 



Ld--§-1IIJ 
01 82 93 

SOP II 

y TF I I TF 2 I TF 3 TF 4 ~ 
(})+®®+®@+®@+® 

From Normal 

Operation 

rowel!J 

To Normal 
Ope raff on 

SOP 16 

POP I 

From Normal 

Operation 

g}--§--LJ 
fAI RJ2. 03 

SOP 12 

§-{[] 
81 82 

y TF I TF 2 ~ 
®+® e 

SOP 17 

(MID - BLOCK J 

r Track Clearance J rowe/IJ 

To Normal 

Operation 

POP 2 

SOP 13 
(ONE- WAY STREET INTERSECT/ON J 

y TF I I TF 2 I TF 3 TF 4 ~ 

From Normal 

Operation 

®+®®+®@+®®+® 
NOTE: 

Only (1)2 Or IJ4 Used, Not Both To Obtafn 
ABC, Or ACB Operation. 

SOP 18 
(DIAMOND INTERCHANGE OPERATIONS J 

To Normal 

Operation 

( Track Clearance J (Dwell J 

POP 3 

@ -
-

Ld--§-LJ 
81 82 83 

SOP 14 

(DIAMOND INTERCHANGE OPERATION J 

81 I A! '13 (CJ a4 fBJ 

y TF I I TF 2 I TF 3 TF 4 ~ 
(})+@®+®@+©®+® 

NOTE• 
Only RJ2 Or IJ4 Used, Not Both To Obtofn 

ABC, Or ACB Operation. 

SOP 19 
(DIAMOND INTERCHANGE OPERATIONS J 

HIGH VOWUE 

TFI (})@TFS 

TF2 @@ TF6 

SOP 15 
(DIAMOND INTERCHANGE OPERA T/ON J 

LOW VOLUME 

(DIAMOND INTERCHANGE OPERATIONS J 

TF3@@TF7 

SOP 20 
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11 
~ 

--1--

2.' Std. 

I' Mln. 

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

Signal Heads Not 
Active In Passlve 
State 

...---Sign No. W/0-/( 36" J 

Yellow 

Statlonory Background To 
Form A Portion Of Distance 
Message When "STOP AHEAD" 
Sign Is In Closed Mode. 

Folding Sign Control System 
(Closed J 

L 
Grade At Edge~ 
Of Travel Way 

- --

FRONT VIEW 

PASSNE STATE 
I TRAIN CIRCUIT NOT AC TUA TED J 

-----

Weatherlight Cap 

Two 
8 11 Signal Heads 
r Yellow Lens J 

Slip Fit Collar 

4 11 Alumlnum Pipe 

Stationary Bock.ground To 
Form A Portion Of "STOP 
AHEAD" Sign In Open Mode. 

Sign Control 
Wiring To Be As 
Recommended By 
Manufacturer 

\ 

Flasher Cabinet 
(Signal Flasher, Manual Test 
Swltch1 Normally Closed, 
Push Button, Control Relay J 

Pufllng Elbow 
(Type LBJ ( 2." l.D. Uin. J 

lnstalf Bushing To Protect 
Wlres From Chuflng 

- -- --- ---

Class I Concrete----

IJJCATION OF THE 
A/NANCE WARNING 

SJ6N 

SPEED DISTANCE 
M.P.H. FEET 

The Distance Is Measured Along 
Right Edge Of Pavement From 
R/R Stop Bar To Sign Advance 
Warning Sign. Power 

Advance 
Warning 
Sign 

l@)~.::::~j---~7- Signal Heads Flashing 
I- Alternately In Active 

Min. 50 

30 75 

Service 

Pull 

@) State 

11 

40 125 

50 250 

55 325 

Puff Box 

NOTE: 

I. "Stop Ahead" ls standard and preferred 
sign message. Another message may be 
approved when appropriate for 
specific situations. 

R.R. Canto/ Cabinet 
To Contaln Normally 
Closed Relay. 
<Furnished By R.R. J 

TYPICAL PLAN 

Termlnate Shield 
To Safety Ground 
At Sign Control 
Circuit Only. 

NOTE: 
Conduit and cable from 

• ervlce 

From 

SIDE VIEW 

the norma/fy closed relay of 
R/R controller cabinet to 
the junction box shall be 
furnlsh & installed by R/R. 

Railroad 
Controller 
Cabinet (Normally 
Closed Relay J 

18" 
I" PVC Conduit 

FUNCTIONAL BLOCK DINJRAJI 

FRONT VIEW 

ACTIVE STATE 
( TRAIN CIRCUIT ACTUATED J 

2006 FOOT Design Standards 
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Shoulder 
Line 

... 

Crossi Shoulder Pavement 
See Index No. 560 

Roi/road Gate Or 
Signal And Gate 

____ , ___ _ ... 

Pavement Edge 
(Trove/way J 

Shoulder 
Li"ne 

... 

... 

Crossi Shoulder Pavement 
See Index No. 560 

Roi/road Gate 
Or 

Signal And Gote 

'Median -- - --

... 

... 
t 

ONE - WAY 
(Mountable Curb 
Or Shoulder J 

\ . ' 
I 

' I 

TWO - WAY 
Undivided 

2 Or 4 Lanes 

l ~ 
-~ ' 

' 
"b 

I I 
• 
"' 

I -~'" ' 

I ' 

' t I 

TWO - WAY 
Di"vided Multilone 
r Mountable Curb J 

......, 

Note : 
Arrows denote dlrecflon of travel not lane Indication 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
l 2 - LANE DESIGN J 

Varies 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
l 4 - LANE DESIGN J 

Varies 

Gong Type Highway Crossing Bell 
(f Minimum Per Crossing J Bock-To-Back 

Flasher Units 
Gong Type Hi"gfrway Crossi"ng 

Gong Type Highway Crossing Bell 
(I Minimum Per Crossi"ng J 

Crown Of 
Roadway 

Trove/way 

TYPE I 

Back-To-Back r~O..::"'==~~=~'===!!.!~""=~ 
Flasher Units 

~ ~ 
-! Approach 'f::: 2:? $. ~ 27" 

Width "'"' UL 
"' - I Crown Of i.. ~ 

Roodway 10' Min.* en 
4" Max. Trove/way~ '"--'-'~~~- i--~I 4" Max. 

====~==~5tec~~"l"''~ 
Paved Shoulder 

TYPE II 

* When 10' ls deemed lmpractlcle the control device can be located 
as close as 2' from the edge of a paved shoulder wt not less than 
6' from the edge of the near traffic lane. 

Back-To-Bock 
Flasher Unlts 

Paved Shoulder 

TYPE Ill 

Bell (I Minimum Per Crosslng J 

Number Of Track Signs Is The 
Option Of The lnstall/ng Agency 
When Automatic Gates Are Used. 

l Approach 
Width 

16" Alternate 
Reflectori"zed Red 
And White Sheeting, 
Both Sides 

I 
Crown Of Roodway 

Trove/way! 

L 

Min. 

See Fig. /, This Sheet 

Note : 
Two separate foundations may be 
required <one for signals, one for 
gate J, depending on type of 
equipment used. 

TYPE 1Jl 

Poved Shoulder 

@ -
-

2006 FOOT Design Standards 

RAILROAD GRADE CROSSING 
TRAFFIC CONTROL DEVICES 

FIGURE I 
Gate Length Requlremants 

See Note 5 Sheet 3 

General Notes 

I. 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 ln plans or speclfloatlons. 

3. Top of foundofion shall be no higher than 
4" above finished shoulder grade. 

4. Type of traffic control devi"ce 
I Flashing signals 
II F /ashi"ng signals with cantilever 
III F /ashing slgnals with gate 
N Flashing signals wi"th cantUever & gate 
Y Gate 

5. Class of traffic control devices 
I Flashing signals - one track 
II Flashing signals - multiple frocks 
HI Flashing slgnals and gates - one track 
N Flashing signals and gates - multiple tracks 
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Crown Of Roadway 

Trove/way 

. . 
<O <O 

i.. b, 

:~nn~~ 
"' Railroad Gate Or 

Railroad Gate Or 
Si"gnol And Gate 

Signal And Gate 
ACUTE ANGLE I AND RIGHT ANGLE) 

S'Mi"n. 
Varies 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
( 2 LANES, CURB & GUTTER J 

Gong Type ;~' Highway Crossing Bell 
(I Mi"nimumJ 
Per Crossing , 

0 0 

Back-To-Back 
Flasher Units 

Back-To-Back 
Flasher Units 

~Approach 
Width 
Min. 

Varies 

~~~~ 

c: ..: 
~~ . . 
<O <O 
' ' ~ a, 

Gong Type 
Highway Crossing Bell 
(I Minimum) 
Per Crossing 

3' -6u Min. 
4'-6" Max. 

Flasher Units 
Back-To-Bock 

Edge Of Background Or 
Part Nearest Roadway 

16" Alternate 
Reflecforized Red 
And Whi"te Sheetlng, 
Both Sides 

Crown Of 2'-6"
1 

OBTUSE ANGLE 

SIGNAL PLACEMENT AT RAILROAD CROSSING 
( 2 LANES, CURB & GUTTER J 

Gong Type 

As A Minimum, Position 
One Flasher Unit Over 
Lane Separation Lines 
r More Thon One Flasher 
Unit If There Are More 
Than 2 Approach Lones). 

Hlgtrway Crossing Befl 
r I Minimum) 
Per Crossing 

Travelway 3'-6u Mln. Crown Of 
4'-6" Max. Roadway 

-fr Approach 
Width 
Min. 

GENERAL NOTES 

I. The location of flashing signals and stop llnes shall be 
establlshed based on future r or present J lnstallatlon 
of gate with appropriate frock clearances. 

2. Where plans cafl for railroad trafflc control devices 
to be i"nstalfed i"n oorbed medians, the mi"nimum 
median width shall be 12'-6". 

3. Location of rallrood traffic control device ls based on 
the distance available between face of curb & sidewalk. 

O' to 6' -Locate device outside sidewalk. 
Over 6' - Locate device between face of 

curb and sidewalk. 

4. Stop llne to be perpendlcular to edge of roadway, 
approx. 15' from nearest rail; or 8' from and 
parallel to gate when present. 

Gong Type 
Higfrway Crossing Bell 
(I Mlnimum) 
Per Crossing 

Edge Of Part 

0 

Nearest Highway 

Trove/way 

6'Min. 

TYPEY 

Trove/way Roadway r-i 4u Max. 

f= _ - - - - - - _,3-Lt* 
Sldewalk 

I See FlgureL No. I. Sheet I I 

TYPE I TYPE JI 
TYPE III 

@ -
-

L 
See Figure No. /, Sheet I 

TYPE 'JJl 
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RAILROAD CROSSING AT 
TWO ( 2 J-LANE ROADWAY 

Stop Bar Perpendicular 
To Edge Of Trove/ Woy 
Or 8 1 From & Parallel 
To Gate When Present 

24 11 White 

Future Gate (o 
Location '~--- --

ZV -io' -

Future 
/O' ' Gate 
~Location 

24 11 White 

8 
W/0-1 

24 11 White 
I 

SPEED 
MPH 
60 
55 
50 
45 
40 

35 
30 

URBAN 

RAILROAD CROSSING AT 
MULTI-LANE ROADWAY 

Stop Bar Perpendicular 
to Edge Of Travel Way 
Or 8 1 From & Parallel To 
Gate When Present. 

24 11 White 

10' \, T rMin. 

l· 

6" Dbl 

I 
I 

Yellow 

I 

I 

I 

I 

I 

*I* I 

@ 

\o 

@ 

""" 24 11 White 

•A • 
IN FT 

400 
325 
290 
!15 
125 
100 
75 

50 MIN. 

+ 

DO NOT 
STOP 

ON 
TRACKS 

RB - 8 

For Use Near 
Signalized 
Intersections 

RELATNE LDCA T/ON OF CROSSING TRAFFIC 
CONTROL DEVICES 

8' 
Stop Line 

Edge Of 
Travel way 

Gate Or 
Flashing Signal 
With Gales 

I 6' 

~ 
Flashing Signal 
(If Not with Gate J 

Pavement 
Message 
While 

Railroad Protection 
Device Is Not To Be 
Located Withln 12' 
Of The R/R Center 
Line. 

As Required 

<t 

NOTES: 
I. When computing pavement message, quantities do not include 

traverse lines. 

2. Placement of sign W/0-1 in a residential or business district. where 
low speeds are prevalent, the WI0-1 sign may be placed a minimum distance 
of 100' from the crossing. Where street intersections occur between 
the RIR pavement message and the tracks an additional W/0-1 sign and 
additional pavement message should be used. 

3. A portion of the pavement markings symbol should be directly opposite 
the WI0-1 sign. 

4. Recommended location for FTP-61-04 or FTP-62-04 signs, 100' urban and 
300' rural. See index 17355 for sign details. 

5. Gate Length Requirements' 

For rwo-way undivided sections: 

~ 
The gate should extend to within 11 of the center line. On multiple 
approaches the maximum gate length may not reach to within I' of the 
center line. For those cases, the distance from the gate to the center line 
shall be a maximum of 4'. 

W/0-1 

@ -
-

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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Red Steady Bum 

.~ ~ 

"' "' lo lo 
' ' 
~~ 

Specified Length Of Gate Arm 

45° 

Red 

'------ Red Flashing Lights 

~ Crawn Of Roadway 
____ _L__ _______ _ 

RAILROAD GATE ARM LIGHT SPACING 

Specified Length Dimension Dimension 
Of Gate Arm "A" ua" 

14 Ft. 6" 36" 
15 Ft. 18" 36" 
16-17 Ft. 24" 36" 
18-19 Ft. 28" 41" 
20-23 Ft. 28" 4' 
24-28 Ft. 28" 5' 
29-31 Ft. 36" 6' 
32-34 Ft. 36" 7' 
35-37 Ft. 36" 9' 
38 And Over 36" 10' 

0 

Dimension 
"C" 

5' 
5' 
5' 
5' 
5' 
5' 
6' 
7' 
9' 
10' 

12 1-5 11 Min. 
~1 

/1 I' I I l4f I I 

1~-r1 _,:I'-' .,...1 ~1_ 1 

1.~ I +-+l_,...
1 

~- --1-.,11 
"' I I ~ ~ I Crash Cushions 

~ 1 As Required 
lil 

I I t It It It 
PLAN 

27" (Std J 

Varies 
( 2 1-6 11 Min. J 

/
1-6 11 

/ 
/ 

4 1 -8 11 Min. 

/' -6// 
Mountable Curb ; I 

6" Min. H~e'!)igl!'_h!__:t ----i..=::t~imiii~¥"iiiiiiiiii!:~--

MEDIAN SECTION AT SIGNAL GATES 

NOTE' 
For additional information see the "Manual On 
Uniform Traffic Control Devices", Part VIII, The 
"Traffic Control Handbook" , Part VIII; and 
AASHTO "A Policy On Geometric Design Of 
Streets And Highways". 

MEDIAN SIGNAL GATES FOR 
MULTI LANE UNDNIDED URBAN SECTIONS 

( THREE OR MORE DRNING LANES IN ONE DIRECTION, 45 mph OR LESS J 

@-
1--~~~~~~~~~-2_0_06~F_DO_T~D_es~ig~n_s_m_n_d_arn~s~~~~~~~~~----1 ~~" 

RAILROAD GRADE CROSSING 1----,,,....,nd~ •• .,,...:a-0
f-

4
--t 

TRAFFIC CONTROL DEVICES 17882 

Sheet No. 



TYPICAL BRIDGE MOUNTS 

1001 Min. 
® DRAWBRIDGE 

-----+--,------F"~~-.-r----.--------: .. =-
Dtrecf1'on 
-of

Vehicular Traffic .... 
750'* ® 

TYPE I LEGEND 
(/) TRAFFIC SIGNALS } Mast Arm Mounted (Off Bridge J 
® DRAWBRIDGE SIGN Monotube Support Mounted (On Bridge J 

@® 

* Field conditions may require 
adjustment of this standard 
distance. 

TO BE USED WHERE BRIDGE 
OPERA TORS ARE FULL TIME 
OR A DAILY BASIS. ~ ~~~:B:~~ 0~H~~~ ~~: ~~~ ~~~LO~A~~~;:1~;A~~~~ON} Ground Mounted 

(J) ENTRANCE GA TE 
@EXIT GATE 
([) 24" THERMOPLASTIC STOP BAR 

~ 
DRAWBRIDGE 

100' Min. 120'1 

TYPE JI 

TO BE USED WHERE TYPE I 
IS NOT APPLICABLE (USUALLY 
WHEN THE BRIDGE OPERA TOR 
IS "ON CALL" J. 

SEQUENCE CHART 

.. 
Direction 
-of

Vehicular Traffic .... 

NOTES: 
SIGNALS It SIGNS 

SIGNAL SWITCH 

~'11f/u~f,,'flo~JID.'lir.:::N!~~~~CEL'SEJJJ'IG::l~YErl.llll'::~~~~~~~::;i:::==::::lli':Nll.====== 
r See Note 9 J SIGN 

:::::::::::::::::::::::::::::::::::::::::::: ON :::::::::::::::::::::::::::::::::::::::::::::::::::::: OFF OFF 

!. A bypass switch shall be installed to override each timing interval in case of a malfunction. 

2. "STOP HERE ON RED" is omitted in Type I operation and "TRAFFIC SIGNALS" are omitted 
in Type II operation. 

3. The time between beginning of flashing yellow on "Drawbridge Ahead" sign and the clearance of 
traff1'c signal to red, or begtnning of flashing red should not be less than the travel f1'me 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 shall not be less than 15 seconds after steady red or 
20 seconds after flashing red r Actual time may be determined by the bridge tender. J 

5. 

6. 

Time of gate lowering and ra1'sing i's dependent upon gate type. 

Time of bridge opening is determined by the bridge tender. 

7. Eoch gate shall be operated by a separate switch. 

B. On each approach f Type II J, all four red si'gnals shall be on the same 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 least one signal indication for approximately 10 seconds. 

10. Requirements on gate installation are contained in Section 4E -14 through 4E -17 of the Manual on 
Uniform Traffic Control Devices. 

II. 11ln accordance with Traffic Engineering Manual f Topic Number 750-000-005 J Section 2.1, SLIPPERY 
WHEN WET SIGNS shall be placed in advance of all MOVABLE and NON-MOVABLE STEEL DECK BRIDGES." 

STOP HERE ON RED 
r Type II only J 

TRAFFIC SIGNALS 
( Type I only J 

ENTRANCE GATES 

EXIT GATES 

WB-5 
SLIPPERY WHEN WET SIGN 
See Note II. 

@ -
-

Tiii/NG 

Per Note 7 
BLANK :: : :: ::: ::: ::: ::: ::: :: : :: ::: ::: ::: ::: :: : FLASHING RED ::: ::: ::: :: : :: ::: ::: ::: ::: : 

GREEN irELLO ··································· ::::::::::::::::::::::::::::::::::::::: 

Normal 
Operation 

ErrEu ············ 

Variable 5 Variable Variable 
Time Sec. 15 Sec. Min. Time Variable Time - Brldge Open Time 

see Note Min. Variable Time see Hof 
No.J) (See Nofe No."#J No. 5J 

r See Note No. 6 J r See Not1 
No. 5J 

Operation During Bridge Preemnfion 

2006 FOOT Design Standards 
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Varies 

Signal 
Control Cable 

Pole Clamp With 
Wire Entrance 

11 T 11 With Cap 

rl_ 11 Nipple Signal Head f 12 11 J 

FIGURE - C 

Lens With Visor 

ti11 Nipple 

"T" With 
Cap 

ti" Nipple 

Signal 
Head 
( 12") 

FIGURE - A 

llONOTUBE SUPPORT llOUNT/119 
Pole Clamp With 
Wire Entrance 

I 

I 

I 

I 

I 

I 

I 

1c= 
' II_ 

9 " D' H I 76 1a. o es 
_i 

Hex Bolt, 
Nuts & 
Lock 
Washer. 

=, 

f See Grommet 
Detail in Figure-£ J 

3111 x 2111 x _.211 
2. 2. 16 

Angle 

i" x 3
11 

~i-Tensile 
Steel Clamps 

F/GIJRE - D 
I, 
It= 
I 

Jl11 ;.. ll') 

't1otted ~"''"f'.'H~J-4, Holes In - I" l.D. Rubber 
Grommet I 

I 

I 

I 

I 

I 
0 

Sign 
Mounting 
Angle 

SIGN PANEL Ma/NT/NG 

ASSEMBLY 

FIGURE - 8 

Weld 

FIGURE - E 

S/BNAL HEAD llOUNTING 
ASSEMBLY 

* 

12 11 Signal 
Head With 
Visor 

---i~--
·I 

STO P 
HERE 01 
RED 
~ 

Sign No. RI0-6 

12 11 Signal 
Head With 
Visor 

Pole Mounting 
Bracket With 
Stainless Steel 
Bands 

Cable Entry In 
Lower Bracket 

Bridge Mounting Details Not Shown 

FIGURE - F 

12.u Signal 
Head Wi"th Visor 

4u Slip 
Fit Collar 

Flasher Cabinet 
Location When 
Required 

T 
DRAW 

BRIDGE 
Puffing Elbow AHEAD 

36 11 X 36 11 Sign 
~" Border-2i 11 Radius 
Black Opaque Legend 
Yellow Reff. Background 
5 11 Series 11D11 Letters 

4 11 0.0. Aluminum 
Pedestal, .188 Waif~ 
Thickness, Alloy 
6061-T6. 

FIGURE - 6 

*Measured from the bottom of the sign to the near 
edge of the pavement. Horfzontol dfstonce between 
edge of the pavement and inside edge of slgn will 
vary with condition at job site. 

111 PVC Conduit 

@ -
-
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12 11 30 11 12 11 

1°1 1°1 

~~~~~~-f)flAWBRt~c:--~~~~~~ 

Edge Of 
Trove/way 

Roadway 

'I 
I I 
I I 
I I 

--k)_ 

2'Min. Ii 
I 

I 

I 

I I 
I \ 

\ ' 
' ' \ I 

I I 

""'" I I 
I I 
\,- _J 

0 

/1-10 11 

Min. 

Down 
Position 

11 
11 

·~~~l--AooOH~~--------F~UJIL_i~~...L~~i-L~::::::'.:iJ-_JR-1-J~J 
I 

5' x 2'-6" 
2• Border-4" Radius 
6" Serles •o• Letters 

lc:J 

BLACK OPNVE LEGEND ANO BORDER ON REFLECTOR/ZED YELJJJW BAC/CGROONO 

TO BE USED WITH TYPE I OPERATION, AS SHOWN ON PREVIOOS SHEET 

l/ONOTUBE SUPPORT IKIJNTING 

Counterweights 

2 11 Steel Railing 

Roadway 

3 1 -6 11 

Min. 

8" 

Class I Or II 

r Length Shall Be Shown On Plan Sheets J 

Center 5 1-6 11 l'-6" R/R & Drawbridge 
f<-----ff"!-----1-S-ee-~-N-ot_e_2-+----+I_., Arms 18' to 20' 

r -~I J,..,.. J111 ~' Center Line Mast 

c--I ----11------11----1-I ___ ___,. R/R & Drawbridge 
Arms 321 And Over 2 1 -10 11 Center 6 1-0 11 

NOTES' 
I. 12 volt flashing red fights shall be mounted on gate arm and 

shall operate in the flashing mode only when gate arm is in the 
lower position or in the process of being lowered. The 
number of fights shall vary accordingly to length of the gate arm. 

2. /6 11 alternate diagonal fully reflectorized red and white stripes. 

TYPICAL I.NIP PLACEMENT 

GATE & ARI/ DETAIL 

@ -
-
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Equipment Cable, 5 ft. 
long, furnished 
separately 
(ref. sheet no. 4 J 

JI recept. with alum. 
mtg. bracket 
for lanes I to 4 

Surge suppressors _______/ 
(furnished separately J 

Speed/Classification Unit and 
Modem furnished separately 
I- - - - - - - - - - - - - -I 
I I 
I I 
1 Veh. speed/ 1 

~: class. unit 1 

~=-~1 : 
--~ I I 

(C-- -- I I 
1 Modem 1 

I I 

Adjustable shelf 

- ~ ~ -lli1~ ~ 

I I I I I I I 1---i ~ .~ LJ LI . ~ Li Battery terminal 
'- -l:: ~-~'l 

I I 
t:; I l 'I "' 

~-----~ I L 

. I I ~I ~ 
~;: I I /Solar power" I g,-2 I 

E ~ ""' ~ ~ surge > I _;.:i -2 I '- "' " ~ 11 " E~ '-01 fJP _re_ sc; i_o f)/ I 0 &1 
- 1 I - .C:: I.... I I I::::,. ~I g. L j LI :s- ~~ LJ 

" " I I 
I I 

-J c I 'I -J 'I Solar terminal 
___ J 

_Ji 11 L.J~I 
~~~-

vv 11 r l 
----------~--

1 I 
I I 
I I 

10 in. I /2 volf storage I 
I battery I 
I I 
I I 
I I 

v v--

1.5 

00 f 
3.0 i(iJ 

@ 0? 
\ 

2.5 3.5 

1 
~/ 1.0 

Note: 
Bracket shall be fabricated 
of 0.090 - 0.125 inch thick 
aluminum. 

Dimensions may vary depending 
on the manufacturer of the 
JI receptacle being furnished. 

The cabinet manufacturer 

¢0.125 
¢1.6875 

®--h-
will construct the mtg. bracket 
to fit the receptacle. 

2.0 

1.5 
0.75 

1.5625 _j "'\___ 0.75 
¢0.375 

JI MOUNTING BRACKET 

All bracket dimensions 
are in inches 

I. Traffic monitoring site cabinet includes: 

A. One adjustable shelf; 
B. One backplane ass'y; 
C. One JI receptacle 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; 

Backplane for 
lanes I to 4 

C. One battery terminal strip; 

D. One solar panel terminal strip . 

CABINET LAYOUT DETAIL <For Up To Four Lanes J 

@
1--_________ 2_0_06_F_D_O_T_D_es_,ig._n_s_1a_nd_a_rd_s ________ ----1 ~~" Sheet No. 
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Speed/Classification Units 
and Modem furnished separately 

-------------1 ,-------------

Equipment Cable, 5 ff, ~::: Veh, speed/ i

1 

riG:
1 

Veh, speed/ ! 

long, furnished I 't 1 class, unit 1 I 1 c ass, uni 1 

::~;r~~e:~t no, 4 J ---+--~\'----: __ _ J:--A4~\;;;-: l : 
JI recepf, with alum, 
mfg, bracket-------~ 
for lanes I to 4 ~ 

'\,,;;;/ 
1/ 

\\. 
Adjustable shelf "-" ~ 

'---: ---- ~ 

~~L-l~<~ 

JI Receptacle 

Cabinet Cable 

Wlring To 
Backplane 

l,(p---~--""'-----------~~:i 
II '---'_"'._"'~~· JI recepf, with alum, 

~-~-Q--------_Jj-Q-ffir---_---lllt-_-----------~ v~ mfg, bracket 

n 

0
- I I I I 0

- I I 
.;:: LI LI.;:: .._ LI for lanes 
OJ 'I 'I OJ 5l ,::_'I 5 fO 8 

0 11 11 ° c::.;::11 
1§~ ~1§ <l.lO)~ 

.i1: 1-I ii .i1: OJ 0 -I ,..: E; I 
LJ LJ ~ .1.._LJ 

Q Q <llQl 
a 'l 'l a ~""-11 

.'.:J I I I I .'.:J I I -L_/L-- -L_ 

l~vV-

" / 
Cabinet cab/ e ~ -1/--r-_---..-_--_---_____ __,,t-_-----------~ 

I / ,'2- I I I I ,'2- I I 
I/ .1..... LJ LJ-!:::: .l.....r..LJ 

/ t) Cl) 0·~ 
Surge suppressors ~ , I: ~ ~ ~.;::I: 
(furnished separately J ~ ::: ~ ~ ':::: 

...._ I I ii -+- • f: I I 
L J L J ...C::: !..._ L J 

Q Q Ql<l.l 
011 110 ~""-11 
a I 1 I 1 a ~I ..:::::!..L_ L_....::::!. -

t 
JO in, 

I Batterv terminal 1
1
--

1 

~------"- I '-I 
/Solar power" 1 &-2 I 

( surge > 1 ~ -.s: I 

"'suppression/ I 0 5, I 
'C _____ J I:::;:,, ~I 

I Solar terminal I ~ -_ J 

11 r l 

vv--
1~ 

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

1 I 
I I 
I I 
I /2 volt storage I 
I battery I 
I I 
I I 
I I 

Backplane for 
lanes 5 to 8 
(Does not require 
battery terminal, 
solar terminal, voltage 
regulator, or solar power 
surge suppressor, J 

Backplane for 
lanes I to 4 

These cable ends must be 
fabricated to fit the Vehlcle 
Speed/Closslflcaflon unit 

,-----------------1 
I I 
I I 

: Veh, speed/ : 
~t.lil:l1 class, unit 1 
,- I I 

I I 
I I 
I I 
~----------------~ 

Ref. Sheet 4 For Pinout Charts, 
Receptacle and plug details. 

Cable Arrangement For More Than 
Four Lanes Monitored By a Single 
Vehicle Speed/Classification Unit 

/, Traffic monitoring site cabinet includes: 

A, One adjustable shelf; 

Wiring To 
Backplane 

B, Two backplane assemblies (equipped as shown); 

C, Two JI receptacles with mfg, brackets; 

D, All associated wiring and wiring harnesses, 

2, Basic backplane assembly consists of: 
A, Two inductive loop terminal strips; 
8, One vehicle sensor terminal strip; 
C, One battery terminal strip; 
D, One solar panel terminal strip, 

CABINET LAYOUT DETAIL (For More Than Four Lanes And Up To Eight Lanes J 

TRAFFIC MONITORING SITE @ -
-
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A To JI receptacle 
I 

~ 

1~~~~~~~~~~~~~ 
\\\\\ \\\\\ 

Ref. sheet no. I or 2, note 2 

for items to be included with backplane 

,, 
8 

-~~ 

Loop 

lb 

Loop leads 
from lanes 

I & 2 

~1-ttt--- 3-ff "~-~ 

Surge 

I~ suppressor 

Loop leads 
from lanes 

3 & 4 

\\\\\_ 

All terminal strip contacts 
are ~n 16 inch centers (Cinch 142 Series or equal J 
Use insulated fork wire terminations 

Piezo. sensor leads 
from lanes 

I - 4 

0 
0 -

"'Y(:~ ~ ' ~, -_ t1 sensor 2 <:: '\) - I 
~<::- (Si' "i 

I, 

t 
~ ,, -; Veh. 

-f:: .\l ' %31\-1 ! sensor 3 
0 -;\ 11 

(Si N '"':---I 1 , 
I \ 11 

V,::.'---<~ _ ~ _ '--- - 1 v en. 
0 0 ~sensor 4 

,, 
24 

\\\\'-. 

8 in. x 24 in. x 0.125 in. 
thick aluminum backplan7 

0 --+---+-------...._ ___ _. 

'Ill \_ 
Ill Blk (-) 
Ill 
111 Solar Red ( +; 
::: power input 
Ill 
Ill 

_Jjl_ 

=-~ Earth ground 

Inductive loop lead-in and vehicle 
sensor leads from roadway 

CABINET BACKPLANE DETAIL 

@
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Alum. Bracket for JI Recept. 
(Attach to shelf mounting rail 
in cabinet J 

JI Receptacle (Amphenol 28-12 
recept. W/Male Pins and MS 
type clamp, or equal. J 

Cabinet Cable-~'"' 

JI Receptacle Pinout 

26 Recessed Male Pins 

A Loop la ( 5a J yellow 

B Loop la ( 5a J purple 

c Loop lb ( 5b J gray 

D Loop lb ( 5b J pink 

E Loop 2a ( 6a J brown 

F Loop 2a ( 6a J blue 

G Loop 2b (6b J orange 

H Loop 2b (6b J tan 

J Loop 3a (la J white 

K Loop 3a (la J green 

L Loop 3b !lb! red 

M Loop 3b (lb! black 

N Gnd 

p Loop 4a (Ba J w/yellow 

Wiring To 
R Loop 4a (Ba J w/purple 

s Loop 4b r Bb J w/gray 
Backplane 

T Loop 4b r Bb J w/brown 

u Piezo !( 5 J ( + J w/blue 

v Piezo I ( 5 J sh w/orange 

w Piezo 2 ( 6 J ( + J w/green 

x Piezo 2 I 6 J sh w/red 

y Piezo 3 ( l J ( + J w/black 

z Piezo 3 ( l J sh w/red/blk 

a Piezo 4 I BJ ( + J red/green 

b Piezo 4 I BJ sh red/yellow 

d Gnd red/black 

Pl Equipment Cable Plug 

26 F emote Pin Slots 

A Loop la I 5a J 

B Loop la I 5a J 

c Loop lb (5bJ 

D Loop lb (5bJ 

E Loop 2a 16a J 

F Loop 2a I 60 J 

G Loop 2b ( 6bJ 

H Loop 2b ( 6bJ 

N Gnd 

J Loop 3a (la J 

K Loop 3a (la J 

L Loop 3b !lb J 

M Loop 3b !lb J 

p Loop 4a (Ba J 

R Loop 4a (Ba J 

s Loop 4b I BbJ 

T Loop 4b I BbJ 

d Gnd 

u Piezo I ( 5 J ( + J 

v Piezo I sh 

w Piezo 2 I 6 J I+ J 

x Piezo 2 sh 

y Piezo 3 (lJ (+) 

z Piezo 3 sh 

a Piezo 4 (BJ I+ J 

b Piezo 4 sh 

Pl Equipment Cable Plug These cable ends must be 

fabricated to fit the Vehicle 

Speed/Classification unit 

(Amphenol 28-12 Plug W/Female Pin Slots 
and MS type clamp, or equal. J 

-·--E § 

~ ~ 
'-' ·-
" c: c: 12 
c: -c '-' 
(.) ~ 

" 

-·--E § 

~ ~ 
'-' ·-
" c: c: 12 
c: -c '-' 
(.) ~ 

" 

-·-c c: -"' 
~~ 
(.) ·-
"' c: c: c 
c: .;:, 
c (.) 
(.) "' 

Q; 

r Equipment Cable 

NOTE: 

The equipment cable can accommodate up to four lanes 

of inductive loop and vehicle sensor inputs. 

(Ref. Sheet No. I for cabinet layout J 

For more than four lanes and up to eight lanes of 

inputs, the following options are available: 

I. A second Vehicle Speed/Class. Unit and separate 
equipment cable connecting to a second JI 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 JI receptacles. (Ref. Sheet 2 detail J 

Numbers in parenthesis in the pinout chart identify lane 

numbers when a second backplane for lanes 5 through 8 is required. 

EQUIPMENT CABLE DETAIL 

@-
1------------2_0_06_F_DO_T_D_es_.ig._n_s_1a_n_d_ard_s _________ ----1 ,...':~. 

07/01/05 
TRAFFIC MONITORING SITE 1--....,..,.~dex....,,N-o. ---t 

17900 

Sheet No. 

4 of9 



over saw 

SPEED/CLASS/FICA T/ON LOOP ASSEMBLY WITH 

AXLE SENSORS PLACEMENT DETAIL 

LEAD-IN 

SENSOR cable 

connection 

! boot i 

1.25-inch to 2-inch 

dia. opening dri"lled 

to loop depth 

loop 

r smooth, no rough edges J 

Axle Sensor 

Note' 

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 

... 

-----~- 12 in. 

_______.~- n 
16 ft. 

Loops are 6 ft. x 6 ft. 
and centered in the lane 

Loop slots shall be 0.25 inches wide ( mox. i 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 shall 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 spare 

length coiled in the pull box. 

All leads ( inductive loop & vehicle sensor J shall be identified according 

to the lane numbering convention shown on sheet 8 and 9. 

TYPICAL UNENCAPSULA TED CLASS II VEHICLE SENSOR 

roadway surface Shoulder ' 

~~~ 
Standoff SIDE VIEW Bonding agent 

------72 in. 
(Typical J 

Note: 
These ore typical dimensions. actual dimensions, 
element cross-sections and standoffs ffKJ'f vary 
depending on manufacturer and model. 

TOP VIEW 

6 in. 

1.0 in. _, 
-----~ Sensor element 

LOOP WIRE I HOMERUN CABLE SPLICES 

... 
~"'"'"'"'" OJ5 in. 

Plastic standoff 

END VIEW 

.315 in. 

LEAD-INS MUST BE TOTALLY 

JM Part No. J510G (or equal i ENCAPSULATED BY THE SPUCE 

Scotchcast Insulating Resin MIXTURE ! INCLUDING OUTER 

Electrical Splice Kit Pouch INSULATION i 

JM Part No. S-JI (or equa/i 

Closed End Electrical 

Crimp Sleeve 

Loop Leads 

(Twisted Pair i 

From Roadway 

@ -
-

Shielded Homerun Cable 

To Cabinet 

2006 FOOT Design Standards 

TRAFFIC MONITORING SITE 

LOOP AND PIEZOELECTRIC 
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( 

/' 
/ 

t I t 
I 

Solar Power Pole --

Microwave Radar Vehicle Sensor 
(Type II Vehicle Sensor - Typical Mounting J 

Mounting height must be adjusted to optimize 
the unit's coverage area. ~ 

Drill a d to % inch dia. 

hole in the pole for 
sensor lead access. Pull 
leads through pole cavity 
and into the cabinet. 

t I t 
Microwave radar 
coverage area 

PLAN VIEW 

The unit must be capable of detecting up to eight 
lanes of traffic (in either or both directions J when 
mounted perpindicular 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. 

* 

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. 

.·.• 
: ~ : 

·.·• 
: ~ : 

* 16' - 23' 

~ _. I I ffi~ffi~ffil I 11 I ffi~ffi~ffii:!::\ 
.' . 111=111=111111=111=111=111 

TYPE II VEHICLE SENSOR MICROWAVE RADAR 

@ 1----------2::.:D:.::06::...:....:FD:..:O:..:T..:D:.:e::::sig!!:.n:...:S:.:la:::;n::::da:::;rd::s:..._ ________ ...j ~~" Sheet No. 
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Solar panel! s J ~ 

-e· 
~ 

ff"= Latitude at location+ 10° 

30 ft. 

Pull box 

Modified 
Type N-111 
concrete pole ~ 
(Ref. Sec. 744 J 

Te/co service box\ 

4 in. x 6 in. \ 
handhole w/cover. Cut 
90° with respect to 
bottom holes.---" 

(ref. Index IT121 J 

8 ft. 

l 
3 in. x 5 in. 
conduit entry 
hole---~ 

Note: Cabinet installed per Index f1841 except cabinet center will be 4 feet 
above grade. 

~ Lightning rod 
/ !0.5 in. x 36 in. J 

2.5 in. weatherhead 
mounted on the tenon 

"_l_ ( 2.5 in. id threaded 
12 in. r min.) galvanized steel pipe 

Lightning rod!0.5 in. x 36 in. J ~ 2 5 . th h d 12 875 · d! , ;; . 1n. wea er ea . 1n. o 
T cast into pole J Solar panel! s J ~ mounted on the tenon 

'-1_ I 2.875 in. od threaded 
12 in. 1 min.) galvanized steel pipe 

-e • T cast into pole J 
~ 

- No. 4 awg. stranded bare 
copper wire (cast in pole J 
bonded to lightning rod and 
ground rod. ff"= Latitude of location + 10• No. 4 awg. stranded bare 

copper wire (cast in pole J 
bonded to lightning rod and 
ground rod. 

4 ft. 

f 
ffi=11~111111Ut-~ 

Te/co service /in~ 

Pull box 
(ref. Index IT121 J 

30 ft. 

Modified 
Type N-111 
concrete pole ~ 
(Ref. Sec. 744 J 

Telephone co. 
~-~service box \ 

I 
4 ft. 

0.625 in. x 40 ft. (min. J 
copper clad ground rod 
with clamp -=----==?~~------~ 

4 in. x 6 in. handhole 
w/cover. Cut 60° with 
respect to bottom holes. 

r Weatherhead (I in. min. J 
, phone line to cabinet 

3 in. x 5 in. 
conduit entry hole 

'-- 0.625 in. x 20 ft. (min. J 
copper clad ground rod 
with clamp 

4 in. l.D. 

Aluminum square base 
assembly with plastic 
access door 

TYPE III 
CABINET 

4 ft. to center 
of cabinet 

6 in. min. 

e=::1 Cabinet and pole will be 10 ft. 
apart unless otherwise specified 
in the plans 

3 ft. PEDESTAL MTD. CABINET 
3 ft. 

0.625 in. x 40 ft. (min. J copper clad 
ground rod w/clamp 

SOLAR POWER POLE 

WITH POLE MTD. CABINET 

SOLAR POWER POLE 

WITH BASE MTD. CABINET 

@ -
-

2006 FOOT Design Standards 
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Vehicle sensors will be identified by, and leads 
marked with, the letters "VS" followed with the 
lane number. 

Example: "VS2" ~ ,, 
~-'~--: I/All ltBI! ,c.y P11 
~ -:::-h -----::.---=-· 

Lane 2 

Lane I -

SINGLE CABINET CONFIGURATION 

.:_one 4_@ ~ 
re I 11 

Lane 3 : ~ 3A :: 

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

Lane 4 ~ ~ ----- T 
I~! Lane 3i@J -

r :1 - II!! ,, 
1: ::11 

Lane 2 !i~ -- -t:[--
Lane I :1,,~ -I'" '"' 

l2SJl 
FOUR LANE/CONTINUOUS Lane 8 ® LEFT TURN LANE c:8J 

@ FOUR LANE, UNDIVIDED -~~~-- -

Lane 2 - TWO WAY 
Lane 7 

~ 
0 TWO LANE - TWO WAY 

® TWO LANE ONE WAY 

Lane I !1A I 18 : -

~ 
@ FOUR LANE, DIVIDED - TWO WAY 

Lane3 ~ ~ 

Lane2 ~ ~i 
,,,r.~ ~li Lane I 111,: /A I 18 :, 
"I I' 
'", 11 

-
-
-

®THREE LANE ONE WAY 

Lane 6 

Lane 5 

Lane 4 

Lane 3 

Lane 2 

Lane I 

® SIX 

~-~,--
:GB! l§A :: -IP ~- !! _ 'r - -1'' -

i~ I~!! ---
~ ---" ?1-:~ 

-/~\ ~ -
ii~\~: -,, I I -iir- J: 
,,:,/A I~) -11 I 1: 

~~"'--> /~--~ 

c:8J 
LANE, DIVIDED - TWO WAY 

Lane 6 

Lane 5 

Lane 4 

Lane 3 

Lane 2 

Lane I 

~ 
@EIGHT LANE, DIVIDED - TWO WAY 

LANE NUMBERING CONVENTION DETAIL 
Last ~~ l-~~~~~~~~~-2~0~06~F~D~O~T~D~es~ig~n~S~m~n~d~a~rn~s~~~~~~~~~--j "Q'.:o" 
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Lane I 

Lane I 

@T@ -

~I~ --

~ 

Vehicle sensors will be identified by, and leads 
marked with, the letters "VS" followed with the 

lane number. 

Example: "VS!" 

Lane I 

C2Sll 
I 

--
--

® TWO LANE - TWO WAY 

® 

® 

--
----

FOUR LANE/CONTINUOUS 
LEFT TURN LANE 

FOUR LANE, UNDIVIDED 
TWO WAY 

Lane I 

Lone 2 

Lone 3 

Lone 3 

Lane 2 

Lone I 

C2Sll 

TWO CABINET CONFIGURATION 

~ 

Lone I :@-I@ -I • ~ 

Lane 2 @I~ -
----

fr\ L8d 6 FOUR LANE, DIVIDED - TWO WAY 

---
----
--

~ 
b 

,'('' "'~~' 

Lane I Ii@ §]iii i:: /B IA :::ii 
1lj 111 11 

i I - ~--( ir 
,I 11 11 

Lane 2 i@ ~ii 
,I :Jl11 

Lane 3 !@)-~-:!-· 
1, _ ,---~J_I 

Lane 4 @ I@ 

Median 

® EIGHT LANE, DIVIDED 
TWO WAY 

-
-
--
-

-
-
-
-

Lane I -
Lane 2 -
Lane 3 -
Lane 4 -
Lane 5 -

Median 

Lane 5 (Bl ® -
-~--- -~ 

r~1 
·1 

Lane 4 ®i -I --=-' ___j -'-.' 'n ____ I' 
Lone 3 ii! ®I @! -,,,, 

I' ''IL.;; 
!!::n-~--__J -'-,I 

I" 
Lane 2 ill~I ~!i -111

11 

1,1i11 I': 
i'I~-.-- -"-,II 

I~ I" 
Lane I ''"Ii' IA I ~!i 1 11111 1 -111, 11 11 

1,,1 

II 1} ~~,! 

f 
C2Sll 

@ TEN LANE, DIVIDED 

TWO WAY 

® SIX LANE, DIVIDED - TWO WAY 

@ 
2006 FOOT Design Standards Last 
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Front Foce of Kl K2 
Backwallor ~ ~ 
[ Pier or Bent ---j J i---[ Bearing [ Beorlng---j J i-- Front Foce of 

i-=--; ;-=--i Backwall or 
1 

I 
1 

' I 
1 ~ Pier or Bent 

[Beam~ I _=-t_, =--=- _- -_--_ -_1-. b:. 
$=900_/l -1- - - - - - - -1- I $=900 

1 

\__Edge of Flange 
1 

END I Direction of Stationing L=-END I! 

CASE I 

[ Bearing 

Chamfer Acute Corners of Top & Bottom Flange !TypJ 

~ ~' I Edge of Flange , "rFrontFace of 
~ ~ ~ " , ~ Backwallor 

q) < 900--(• _ ~ _ ------=~ ____ ~. _ A [ Pier or Bent 

[Bea~, --::.--- ----~ • Q)<90o 

Front Face of > ' ~ 
Bockwall or " • ; ,,'(, 
[ Pier or Bent " 

END I Direction of Stationing L=-END I! 

CASE 2 [ Bearing 

Front Face of ~ j''t.o Bockwallor "' [ Bearing----...._ v ~ 
[Pier or Benty'~ [Bearing /, /, 

[ Bea~ 71.~ ------=~ ____ ---7; '~ "'[- $ < 90° 

$<900 ~ -;L---- ---,- "'--
;;,., / ' / / Front Face of 

\__ 
\__ / Backwallor 

Edge of Flange [ Pier or Bent 

Chamfer Acute Corners of Top & Bottom Flange (TypJ 

END I Direction of Stationing L=-END I! 

CASE 3 

D/M.P 
I 

D!M.P 

DIM. L 

DIM. L 

CONDITION I 
(p = O.DJ 

D/M.L 

O/M.L 

CONDITION 2 

D!M.L 

D!M.L 

CONDITION 3 

I D/M.P 

D!M.P 

I 

BEAM NOTES 

I. All bar dimensions are out-to-out. 
2. Place one (f) Bar 4K or 5K or 5Z at each focatlon as detalled alternating the direction of the ends for each bar 

(see "ELEVATION AT END OF BEAM", Index Nos. 20120, 20/JO, 20140, 20150, 20160, 20172 and 20178!. 
J. Bars 4L shall be bent prior to the beom leaving the prestress/ng yard. Bars 4L shall be bent parallel to the ends 

of the beams. 
4. Caution should be used with Bars 4L In the ends of exterior beams to assure the bent portion of the bar Is 

properly oriented so that the bar wfff be embedded In the diaphragm concrete. 
5. Strands N shall be either ASTM A416, Grade 250 or Grade 270, seven-wire strands % 11 f/J or larger, stressed 

to 10,000 lbs. each. 
6. Unless otherwise noted, the minimum concrete cover for reinforcing steel shall be 2 11

• 

7. At optlon of the Contractor, welded deformed wire fabric moy be used In lleu of Bars 30, 4K, 5K, 4L and 5Z 
except as noted below, provided the wire sizes and spacing match those shown on the Standard Beam Detalls 
sheet for these bars. In this event, Bars 4K or SK and SZ may be fabricated with the omission of the lower 
outstanding leg prwlded that two fong/tudlnafwfres are placed rwefded!at the lower end of the bar. The first 
(/owerJ wire shall be located / 11 from the end of Bars 4K or SK and SZ and the second wire 2 11 minimum from the 
first wire, but no fess than '!. of the beam depth from mid-depth of the beam. In addition, Bars 5Z may 
consist of pairs of bars with the cross sectional area of the pair equal to or greater than the shown conventional 
single bar. Welded wire fabric shall conform to ASTM A4rll. 

8. Install Safety Slewes l'-10" from ends of beam and spaced on 8 1-0" rMax.J centers. Shift Bars 4K or SK locally to allow 
placement. Safety Sfe1Nes shall be .-

2h" NPS x 5" Sch.40 PVC Pipe with Cap for Type III,IJL,JL,Jll,FBT 72 and FBT 78 Beams; 
l'h" NPS x 5" Sch. 40 PVC Pipe with Cap for Type II Beams. 

Holes shall be free of debris and water prior to casting deck. 
9. For beams with skewed end conditions, the end reinforcement, defined as Bars 3DI, 3D29 4K9 SK9 4MI, 4M2, 4Y or 5Y 

ond 5Z placed within the /Im/ts of the spacing for Bars JD (approximately 1.5 times the overall beam depth! 
In "ELEVATION AT END OF BEAM', shall be placed parallel to the skewed end of the beam. Bars 4K or 5K and 4MJ 
located beyond the /Im/ts of Bars JD shall be placed perpendicular to the fong/tudlnaf axis of the beam. Placement 
of Bars 3Dl9 3D29 4MI and 4M2 correspond to END I and END 2 respectlvely, as shown In the beam "ElE.VATION". 
For Bars JOI and J02, Dimension B and the overall length shall be adjusted to flt the width of the bottom flange 
measured parallel to the skew. For Bars 4Mf and 4M2 the overall length shall be adjusted to flt the width of the top 
flange as measured parallel to the skew. Fan Bars 4Mf and 4M2 as needed to maintain minimum clearance rt'h "! 
between the bars at the transition to Bars 4M3 and field cut to length to maintain minimum cover. 

10. Bars 4Mf, 4M2 and 4MJ are appllcable to AASHTO Beam Types Jl and Jll, ond Flor Ida Bulb-T's. 
II. For Beams with vertlcally bweled end conditions when 11DIM. P" exceeds / 11

9 Bars 3DI, 3D29 4K, SK9 4Y or 5Y and 
5Z shall be placed parallel to the end of the beam, within the /Im/ts of Bar 4L. 

12. Welded deformed wire fabric shall not be used for the end reinforcement (Bars 3019 3029 4K or SK and SZJ for 
beams with skewed end conditions or vertlcally bweled end conditions when 11DIM. P" exceeds I". 

IJ. Bars 4K or 5K and 5Z shall be placed and tied to the fully bonded strands In the bottom row (see "STRAND 
PATTERN'!, 

14. At the Contractor's option Bars 301 and 3D2 may be fabricated as a two-piece bar with a / 1-2" lap spllce of the 
bottom legs. 

IS. For referenced Dimensions, Angles and Case Numbers see Table of Beam Var/ables In Structures Plans. 

r 1NsTRucT10Ns ro0Es1GNER-;- - - - - - - - - - - -I 
I To l!mlt Bursting Forces the maximum prestress force at the beam ends from fully I I bonded strands must be flmfted to the following: 

I 
Beam Type Max. Bonded Prestress Force Index No. Last Revision Date I 

AASHTO Type II 755 Kips 20120 7-/-05 I 
I 

AASHTO Type III 1100 Kips 20/JO 7-1-05 
AASHTO Type IJl 1410 Kips 20140 7-/-05 I 

I 
AASHTO Type Jl /6JO Kips 20150 7-1-05 
AASHTO Type Jll 1815 Kips 20160 7-1-05 I 

I 
Florida Bufb-T 72 1410 Kips 20172 7-/-05 I 
Florida Bulb-T 78 17JO Kips 20178 7-1-05 SCHEMATIC PLAN VIEWS AT BEAM ENDS SCHEMATIC END ELEVATIONS OF BEAMS 

!Showing Vert/ca/ Bevel of Beam End! 

,~[Beam 

il"<l t--- Face of Beam Web 

11111 

~ 
_,_ ___ _lj '-----L~ Insert 

SECTION THRU BEAM WEB AT 
INSERT FOR DIAPHRAGM REINFORCING 

!When Intermediate Diaphragms are Required fJf Design! 

I No losses shall be opp/led when calculating the Bonded Prestress Force. I 
The reinforcing In the ends of the beams must not be modified without the 

l_!P~l°!..!.h:!!._a':..:..t~ur.::_Oeslgn Engl~·- ________ ...J INSERT NOTES 

I. Insert shall be l"f/J, zinc-electroplated, ferrule wing nut, UNG threads, 1/0 minimum gage wire, not more 
than 4" In depth and shall have a minimum ultimate tenslle strength of 11,400 lbs. In 4,000 p.s.t. C-Oncrete. 

2. If Inserts are needed on both sides (faces) of beam webs 9 an assembly as long as the thickness of the 
beam web, consisting of two (2J Ferrule Inserts attached IYj two (2J or more struts may be utll!zed. The 
connecting struts shall have a minimum ult/mate tenslle strength of 11,400 lbs. 

3. Inserts for diaphragm reinforcing are required at each end of each Intermediate diaphragm shown on 
the Beam Framing Plan. See Superstructure and Beam Framing Plans for /ongttud/naf/ocatlon of Inserts 
for each face of beam. 
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"' 

/'-0" 

Bors 4K\ 
4% IJ 2"h IJ4% I ' Spacing Strands N 

Safety Sleeve with "' Cop !See Note 8! ~ \ 21." Bors 5A 

~ ' & Bors 4L ~ "'q' Bars 5Z~ 
,\ ~ 

~ VJ 

"' ~ 
'¥ ~ 

C-i l - :;~Bar 5A ... 
c--lo "' ~ ~Bar 4L 

~ 

\_Strand N 

... "' 
3" 6" 

b I 
I '- ~ ;.., 

"' 
6" 2" Clear 

~~"'""= 
"' " lo Bars 4Y /,J 

~ 
Bors 4L shall be 

l\J tied to stirrups 
(( 

"' ;,. " 
~ 

Spacing Bors 4~ 
4Jt 5'J 5" 4Jt % 11 Chamfer (Typ. bottom ,____. _ _. _ _.,___, 

of bottom flange only! 

Insert Spacing 

(See Insert Notes) 
3Vt, 11 (Nomlna!J 

!See Notes 2 & 9! 

END VIEW 

Ba rs 4Y f shown 
OS (e)) 

Spacing Bors 4K 2" 12 sp.@ 3" SI sp. '1 VI 

Spacing Bors 5Z 2%" 3 sp. 

Perpend/cu/or 2h" I 

" 3" I 

!'/,," Clear to End 

£
Safety Sleeve with 
Cop !See Note 8! 

Bors 4K !Typ.J 

to End of Beam I of Bors 5A I fo Bors 5A & Strands N 

~-1+-l+-++o-11--11--++. ~~-11--++-+,__-11----1,__-11-~/-11-II~ 
'Ill I r h 

Bors 4Y 
fBundled with = ~ = 1= = 
Bors 4K & 5ZJ '. 

~~~ 

= F= = 
Bors~L '° 
(Typ.J r; F=F== 

Bors 3D !Typ.J = ~ = F = 
111." Clear !Min.! 

- "' = 

\ 

IY2 11 Chamfer \L Bors 5Z !Typ.J 

5 - Bors 3DI or 3D2 I 
sp. with Bors 4K 
!See Note 9! ---~ 

I 6" I 7 - Bars 3DI or 3D2 @ 6 11 max. 
sp. with Bors 4K as shown !See Note 9! 

ELEVATION AT END OF BEAii 
<Flanges Not SIKJWn For Clarify! 

DIM L = Beam Costing Length 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQ/JIRED !NOTE I) 

A - 5 4 12'-0" 

DI 9, II & 14 3 12 See Tobie 
D2 9, II & 14 3 12 See Tobie 
K 2, 9, II & 13 4 See Table 4 1-3)' 

L 3 & 4 4 18 4J-o'J 

N 5 % "IP Strand 2 DIM L + 5 11 

y 9 & II 4 8 2 1-6 11 

z 2, 9, II & 13 5 8 3'-7" 

BENDING DIAGRAMS rsee Note n 

"~ :!:! .., 
~ " 'o .ll 

B 
!See Tobie! 

B/2 B/2 

6" 4K 

~ :;j I 5" I sz 

~~ )Sl?x: 
;__ u~Optlono/Spl/ce 

!See Note 14! . ~ ., - --

~~c .,,_ I 
I -

;.., l\J 

~ w 
BARS 3DI& 3D2. BARS 4K & 5Z 

1/ II 

fT-End of Beam 

~\ \ ~ ............. , ----
1 3'-4'h" I 

!: I 12'-0" I 2'-5Y2'J 

------
BARS 4L BARS 5A & 4f 

NOTESt 
Work this Index with Index No. 20110 - Typical 
AASHTO and Bu/b-T Beam Details and Notes 
and the AASHTO Type II Beam - Tobie of 
Beam Variables In Structures Plans. 

For referenced notes, see Index No. 20110. 

For Dimensions L, R, VI thru V4 and number 
of spaces SI thru S4, see AASHTO Type II 
Beam - Table of Beam Variables. 

End of I r, n r, n fOVerall Length of Beam along [ Beam lncludlng length Increase as required for Beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects) 

2" 12 sp.@ 3 11 SI sp.@ VI (6J' max.J S2 sp.fl V2 
Beam~ 

11 I I 
11 

I I 
11 ~ I ~ I 

S3 sp." V3 S4 sp. , Spacing Bors 4K !Symmetrical 
DI reel/on of Stationing L=-I . . ";j 't.-· I I I ' --~--1 I . 

~ ·~:·~ I I I' 11' ~ ~ I p: 
~ I 

~: .~'.·: 
.,,_ 

}~ I~ . 
~ 

·"· I (\j ', . 

~: 11 I I 11 
Bar 5Z____- I I 

~I LJ ~I LJ . 
SECTION A-A 

<Showing Bors 4K, 4f & 5Z Only) 

Bors 5Z ! ! ! ! ! " V4 j about ~ " top of Beam! 

I 

Bors 4K 

I 

END I I 

ELEVATION 
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l'-4" 

Spacing 
Strands N 

2'h" Bars 4K-'\. 

9~= 
Bars 4L . 

~ OJ Bars 5Z-\ 
-,-, ...... , _.._-I-_, 

+----1-IUi:~ -;;._ .,---- ' ~ l\:"-Q[X=l..-+----+ 
"' r-~- " Bar 4L 

Bar 5A 
~ 
~ Strand N 
~----f--'~ 

. 
Q ~ 

"-
r--~ 

;;._ 
'1-

_# 
II 
" 

Safely Sleeve with Cap 
!See Note 8! 

2'!." Clear 

Bars 5Y 

Bars 3DI or 3D2 

a- Ba rs 4L shall be 
"-. tied to sf/ r rups 

Spacing Bars 4L~J 
4 11 7" 7 11 4 11 

% " Chamfer ITyp. bottom ~-+-~--+----~-" 
of bottom flange only! 

Insert Spacing 

!See Insert Notes! 
3'!." !Nominal! 

11 

11 

/
1-10 11 

END VIEW 

Bars 5Y !shown 
as re! TypJ 

' I I 
I I 
I I 

: I 11 

I I 1 I 
I I I 

~+---1:~·, --. ..,.1 vfl1 ~} '--+? "~ : "·: ;":·, 
~ -~~ \ ~ ~ I I · 

'£'f-t----f.~c.,-. O .(,' ~II I 11 ~ : ~ ts· 
~-~---~~ II I j II"·,;.·.":· 

Bar 5z_____..- ' ' I I 1 1 I I 
I I I I 
" II ,,, II 

SECTION A-A 
(Showing Bars 4K, 5Y & SZ Only) 

!See Notes 2 & 9! 

2" 

Bars 5Z ! 

Bars 4K 

END I 

Spacing Bars 4K 2" 14 sp.@ 3" SI sp. ti VI 

Spacing Bars 5Z 2%" 3 sp. 

Perpendicular 2'h" I 

111 3" I 

I'!." Clear to End Safely Slewe with 
Cap !See Note BJ 

Bars 4K ITypJ 

to End of Beam I of Bars 5A 

Bars 5Y 
!Bundled with = 
Bars 4K & SZJ-~"-+-H+-H-f-11 

Bars 4L 
ITyp.! 

Bars 3D 

= 

= 

= 

= 
ITypJ ---J-\ftj-/ttj-jll 

l'f." Clear ITypJ 

F= = 

F= = 

F= = 

F= = 

F= = 

J 

~ 

\ I I 

t'h" Chamfer \L Bars '5z ITypJ 

5 - Bars 301 or 302 / 
sp. with Bars 4K / 
!See Note 9! --~ 

I 6" I 9 - Bars 301 or 302 ti 6" max. 
sp. with Bars 4K as shown !See Note 9! 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarify) 

DIM L = Beam Casting Length 

I 

fBars SA & 

j ~ Strands N 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQ/JIRED !NOTE I! 

A - 5 4 15'-0" 

DI 9, II& 14 3 14 See Table 
02 9, ff & 14 3 14 See Table 
K 2, 9, ff & 13 4 See Table 5 1-2 11 

L 3 & 4 4 20 4'-8" 

N 5 % "IP Strand 2 DIM L + 5 11 

y 9 & ff 5 12 31-211 

z 2, 9, ff & 13 5 8 4'-8" 

BENDING DIAGRAMS rsee Note n 

" 1l 
B 

~ ""' 
~ '-
5 .8 

!See Table! 

B/2 B/2 

6" 4K 

""'I rlsz ... "' 
~~x~ 
'«, >-~ Optional Sp/ Ice 

!See Note 14! 
-

-

~~c - I I -- ..., ..., 
-

;,. w 
BARS 3DI& 3D2 BARS 4K & SZ 

1/ '' 
~End of Beam 

~\ \ µ..__...,.., ----
1 4'-o'h" I 

~I /5'-0" I 3'-2 11 

------
BARS 4L BARS SA & 5Y 

NOTES.-
Work this Index with Index No. 20110 - Typlcaf 
AASHTO and Bu/b-T Beam Oetaffs 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, VI thru V4 and number 
of spaces Sf thru S4, see AASHTO Type III 
Beam - Table of Beam Variables. 

IOVeraff Length of Beam along 12 Beam lncludlng length Increase as required for Beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects! 

! 
Sf sp. D VI (6" max.J 

! 
S2 sp.111 V2 S3 sp.111 V3 14 sp. fI1 3 11 S4 sp. Spacing Bars 4K ISymmetrfcal 

Olrectlon of Stationing Le-
"' V4 j about 12 ti top of Beam! 

I 

' 

[-12 Beam 

I 

I 

ELEVATION 
END 2 
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l'-811 

3" 

Ii. Safety 
4%" 3Vs" I 3Vs"4%" Spacing Strands N 

I "' Sleeve I , ... 

i g 
Bars 4K~ 

J,, I 3" G 
~I I Bars 4L . ~ ~ 

' 
~ V) 

OJ Bars 5Z-~ -
' I I 

"' Plk y&,., . 
Bars 5A- ;.., -* I 

"'" 
'-

"' Strands N 
-

... -
6" F'l ~ 

c------- ~Safety S/e1Ne with Cap 

"' !See Note BJ "' .. f4i ~ ':::: :;j. "' I 2*" Clear 

"' I '-

I ;,_ ,,_ 

9" f4i B" ~ 
Bars 5Y 

/ Bars 3DI or 3D2 
ii, ? ':::: 

A-- Bars 4L shall be I 
'-

-~- --- flea to stirrups 

"' 
II 

;. II 

Insert Spacing Spacing Bars 4L 

4" 9" 9" 4" fSee Insert Notes) 

' Chamfer !Typ. bottoJ JY., 11 fNomlnalJ bottom flange only! 
~· 
of 

End of 
Beam 

Bar SZ 

2 1-2 11 

END VIEW 

Bars 5Y fshawn 
as reJ TypJ 

SECTION A-A 
<Showing Bars 4K, 5Y & 5Z On/yJ 

!See Notes 2 & 9! 

2" 

! 

END I 

Sp:Jo!ng Bars 4K 2 11 

Spacing Bars SZ 2%" 

Perpendicular 2'h" 
to End of Beam 

Bars 5Y 
!Bundlea with 
Bars 4K & SZJ 

\ 

,~~ Bars 
!TypJ 

~ 

~ =o= 

=~ 

=~ 
Bars 3D 
!TypJ 

!'/,"Clear !MlnJ 

=~ 

5 sp. o 3 11 

I ,i;." Clear to 

I End of Bars SA 

= "' = 

= "' = 

,_ 
= "" = = A 

= "' = 

= ~ = = "' 

= ~ = = "' 
\ 

I 

18 sp o 3 11 

Safety S/eer;e with Cap 
!See Note BJ 

!-_ 

=~ 

= = 
= = 

= = 
= = 

= = 

SI sp " VI 

Bars 4K !Typ. 

I 

SA & 
nds N Stra 

~Bars 

-

!'h 11 Chamfer 
\L_ Bars SZ !TypJ 

I 

7 - Bars 3DI or 3D2 / 
sp. with Bars 4K 
!See Note 9! 

6" 10 - Bars JD/ or 3D2 f!2 6 11 max. 

sp. with Bars 4K as shown !See Note 9! 

ELEVATION AT END OF BEAM 
<Flanges Not Shown For ClarltyJ 

DIM L = Beam Casting Length 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQ/JIRED !NOTE /J 

A s B /8 1-0" 
DI 9, II& 14 3 17 See Table 
D2 9, II& 14 3 17 See Table 
K 2, 9, II & 13 4 See Table 6'-/" 

L 3 & 4 4 20 5 1-61
) 

N s %"I/! Strand 4 DIM L + 5 11 

y 9 & II s 16 3 1-1/ 11 

z 2, 9, II & 13 s 12 5'-9'J 

BENDING DIAGRAMS rsee Note n 

1 B 

" !See Table! 6 11 4K :!2 
I 9"1 sz -1!2 ... B/2 B/2 ~~ il ll 

[ ~ .... . 0 

~ l-. Optional Sp/ Ice ~ 
"" ,,_ 

!See Note 14! ,,_ 

w 
BARS 3DI& 3D2 BARS 4K & 5Z 

1/ 11 fY- End of Beam 

------
v~\_ 

I 

1

4'-10'/," 

/8 1-0 11 

~I J'-11" 

BARS 4L BARS 5A & 5Y 

NOTES: 
Work this Index with Index No. 20110 - Typical 
AASHTO and Bulb-T Beam Dela/ls and Notes 
and the AASHTO Type II Beam - Table of 
Beam Var/ables In Structures Plans. 

For referenced notesp see Index No. 20110. 

For Dimensions LP R~ VI thru V4 and number 
of spaces SI thru S4, see AASHTO Type II 
Beam - Table of Beam Variables. 

!OVerall Length of Beam along Ii. Beam lnclud/ng length Increase as requlrea for Beam p/acea on grade and DIM R to compensate for elastic and time dependent shortening effects! 

18 sp. o 3 11 SI sp. o VI f6" maxJ S2 sp." V2 

~ ! 

@ -
-

S3 sp." V3 S4 sp. Spacing Ba rs 4K !Symmet r /cal 

! ! fl V4 I about Ii. " top of Beam! 

I 

I--[ Beam 

' 

I 

I 

ELEVATION 

2006 FOOT Design Standards 

Direction of Stationing,___ 
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"" 

Spacing Strands N 3%" /
1-311 

[ Safety 
Sleeve 

,,_,,, 

Bars 5Y 

3 1-6 11 

8" 

l'-3" 

_ _....""--Bar 5A 
Strand N 

Bar 5A 
Strand N 

Safety Sleeve with Cap 
!See Note BJ 

2" Clear 

Spacing Bars 4L 

% " Chamfer !Typ. 
bottom of bottom 
flange only! 

End of 

10" 

4" JO" JO" 

2 1-4 11 

END VIEW 

Bars 5Y (shown 
as reJ TypJ 

Bars JD/ or 3D2 

4" 

Bars 4L shall be 
tied to stirrups 

Insert Spacing 
(See Insert Not 

J~ 11 fNomlna/J 
(See Notes 2 & 9! 

Spacing Bars 5K 2" 20 sp ({! 3" SI sp " VI 

Spacing Bars 5Z 2%" 5 sp.@ 3 11 

Perpendlcular 2-'h" I 1'/,," Clear to EJ of Bars 5A 
to End of Beam I 

~Bars 4M tJ Alternate Bars 5K 

Bars 5K !TypJ Safety Sleeve with Cap 
!See Note 8! 

(Typ.) I 

Strands N 
\Bars 5A & 

Bars SY "' "' 
I b ' I . !Bundled with ~ I 

~ Bars 5K & 5Z!' • - -.,_ 
I 

"-
== = e= e= = ~ e= I= = I= C= I= = I== 

. 
"t Bars~= 

= e= e= = ~ e= I= = I= C= I= = I== 
I 

"- (Typ.) 
= = "' "' = "' "' I= = I= !== >= = I== 

. 
fA" 

1-, 
C= I= = I== "t == = F F = "' '°A I I= = I= 

I 
"-

= = F F = "' F I= = I= C= I= = I== 

C= I= = I== 
< 

== = e= e= = ~ e= I= = I= 
Bars JD 
!Typ.J--

c, 
I !'/,," Clear !Typ.J 

"' 
= " " " " ~ " I= "" I= := >= '= I== 

~ \' 
u u u u a a a 

l'h 11 Chamfer 

es! 

-Bars 5Z !Typ.J 

7-Bars JD/ or 3D2 
sp. w Ith Ba rs 5K 

!See Note 9! 

6" 13 - Bars 301 or 302 o 6" max. sp. with Bars SK as shown 
!See Note 9! 

ELEVATION AT END OF BEAM 
<Flanges Not S/'KJwn For ClarTtyJ 

DIM L - Beam Casting Length -

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONIY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

A 
DI 
D2 
K 
L 
Ml 
M2 
M3 
N 
y 

z 

NUMBERS REWIRED !NOTE /J 

5 8 21 1-0" 

9, II & 14 3 20 See Table 
9, II & 14 3 20 See Table 

2, 9, II & 13 5 See Table 7 1-0 11 

3 & 4 4 24 6 1-3 11 

9 & 10 4 14 See Table 
9 & 10 4 14 See Table 

9 4 See Table 3 1-2 11 

5 %" !/! Strand 4 IM L + 5" 
9 & II 5 12 4'-8" 

2, 9, II & 13 5 12 51-711 

BENDING DIAGRAMS rsee Note o 
B 

!See Table! 

B/2 B/2 

Optional Sp/Ice 
!See Note 14! 

6 11 5K 

I B"l 5z 

[ 
~ 

BARS 3DI& 3D2 BARS 5K & 5Z 

fr End of Beam 

~\ \ µ ..... -+,----
1 5'-7)1," 

BARS 4L 

NOTES: 

5A 21'-0" 
5Y 4 1-8 11 

4MI & 4M2 See Table 
4M3 3 1-2 11 

BARS 5A, 4MI, 4M2, 
4M3 & 5Y 

Work this Index with Index No. 20110 - Typical 
AASHTO and Bu/b-T Beam Oetalls and Notes 
and the AASHTO Type JI" Beam - Table of Beam 
Variables In Structures Plans. 

For referenced notes, see Index No. 20110. 

For Dimensions L, RP VI thru V4 and number 
of spaces SI thru S4, see AASHTO Type JI" 
Beam - Table of Beam Variables. 

!Dverall Length of Beam along ~ Beam Including length Increase as required for Beam placed on grade and DIM R to compensate for efastlc and time dependent shortenlng effects) Beam 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 2" 

! 
. I ,, 
~ . " Bars 5Z 
~ I I I I ,v, ,o 

I ~: I 
Pi : .-.~~ 

~ I I I I: I I I I < 

"' I I :.~~ . 1p R ,.~ 
~ I I I I .·"~~~'7.' 
~ Bars 5K 

I I I I I I 
Bar 5Z 

I I I I 
I I I I I I 

SECTION A-A 
END I 

<StKJwlng Bors 5K, 5Y & 5Z Only) 

20 sp. o 3 11 SI sp. rg VI (6 11 maxJ S2 sp." V2 

n n 

@ -
-

SJ sp." VJ S4 sp. Spacing Bars 5K !Symmetrical 

I 

-, @ V4 j about [ " top of Beam! 

~~ Beam 

' 

I 

I 

I 

ELEVATION 

2006 FOOT Design Standards 

Direction of Stationing~ 
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Spacing Strands N 4 11 

. ._ 
~ '5.1 ~ ~ 

"' ;., . 
~ 1li 

;. 

Q 

31-511 

l'-2%" 
~ Safety 

1 

Sleeve- 4 11 
'-'--' 

l'-2.3j," 

4" II', 

4" 

. "' 
~§ 
~~ 

Strand N "' 

Safety Sleeve with Cap 
!See Note 8J 

s fX!C'"" B 5K 2" ars 

Spacing Bars 5Z 2%" 

Perpendicular 2'h 11 

to End of Beam 

Bars 5Y 
(Bundled with 
Bars 5K & 5ZJ 

" =F 

Bars~'° 
(TypJ 

F 

22 sp. 

5 sp.f!2 3" 

I tY," Clear to End 
of Bars 5A 

~Safety Sleeve with Cap 
(See Note 8J 

" ~ h 
,, 

~ I _, 

F = = F= = I= = 

F = = F= = I= = 

F = = F= = I= = 

Sf " VI sp. BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQ/JIRED (NOTE /J 

.-Bars 4M D Alternate A 5 12 24'-0" 
Ba rs 5K ITypJ DI 9, II& 14 3 21 See Table 

02 9, ff & 14 3 21 See Table 
& K 2, 9, ff & 13 5 See Table 7'-9" 

N L 3 & 4 4 26 6 1-8 11 

Ml 9 & 10 4 15 See Table 

M2 9 & 10 4 15 See Table 

M3 9 4 See Table 3 1-2" 

Bars 5K ITyp.J 
\Bars 5A 

Strands 

b \ 

N 5 %" r/J Strand 4 DIM L + 5 11 

y 9 & ff 5 12 51-511 

z 2, 9, ff & 13 5 12 7'-4 11 

I= = I= 

BENDING DIAGRAMS rsee Note n 
B 6" 5K 

I 8"15z I= = I= 

I= = I= 

2" Clear Optional Sp/Ice 
!See Note 14! [ 

Spacing Bars 4L 

-% " Chamfer ITyp. 
bottom af bottom 
flange only! 

End of 
Beam 

Bars 5Y 

JO" 

4" 

2 1-4 11 

END VIEW 
Bars 5Y (shown 
as reJ TypJ 

SECTION A-A 
(Showing Bars 5K, 5Y & 5Z On/yJ 

I I 
I 

4" 

Bars 3DI or 3D2 

Bars 4L shall be 
tied to stirrups 

) 

Insert Spacing 
(See Insert Notes 

3~ 11 (NomlnalJ 
!See Notes 2 & 9J 

fA" 
=F 

=<= 

=F 

=F 
Bars 30 
ITyp.J 

1(4" Clear ITyp.J 

=~ 
=~ 

IV2 1' Chamfer 

F = = F= = 

A 

"' = = F= = 

F = = F= = 

F = = F= = 

~ = = ~ = 
~ 

' I 

~ears 5Z ITyp.J 

7-Bars 3Dlor 3D21 

sp. with Bars 5K 
!See Note 9J 

I= = I= = I= 

I= = I= = I= 

I= = I= = I= 

I= = I= = I= 

I= = I= = I= 
~ 

6" 14 - Bars 3DI or 3D2 o 6 11 max. sp. with Bars 5K as shown 
(See Note 9J 

ELEVATION AT END OF BEAM 
<Flanges Not Shown For Clarify) 

DIM L = Beam Casting Length 

c 

"' BARS 3DI& 3D2 

If \I 

~End of Beam 

vL..-\-\_ 
I I 6'-o'h" 

BARS 4L 

NOTES: 

k'=ci 
BARS 5K & 5Z 

5A 24'-0 11 

5Y 51-511 

4MI & 4M2 See Table 
4M3 3'-2 11 

BARS 5A, 4MI, 4M2, 
4M3 & 5Y 

Work this Index with Index No. 20110 - Typical 
AASHTO and Bufb-T Beam Detaffs and Notes 
and the AASHTO Type JlI Beam - Table of 
Beam Variables In Structures Plans. 

For referenced notes, see Index No. 20110. 

For Dimensions L, R, VI thru V4 and number of 
spaces SI thru S4, see AASHTO Type JlI 
Beam - Table of Beam Var/ables. 

coverall Length of Beam along ~ Beam fnclud/ng length Increase as required for Beam placed on grade and DIM R ta campensate far elastic and time dependent shartenlng effects! 

2" 22 sp. ti 3 11 SI sp. 11 VI (6 11 max.J 

! ! 

END I 

S2 sp." V2 S3 sp." V3 S4 sp. Spacing Bars 5K (Symmetrical 

! ! ! " V4 I obout ~ " top of Beam! 

f--~ Beam 

' 

I 

I 

I 

ELEVATION 

2006 FOOT Design Standards 

" 

DI reef/on of Stoff on Ing~ 
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07/01/05 
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Spacing Strands N 

. . ._ 

"" 
~ .... ~ ~ 

~-;. ~ 

"' 

. 

9" 

6" 
Clear 

4 1-0 11 

,-3" 
11-l'h" I . l'-t'h" 9 11 

~ Safety , I I 
Sleeve--- 4 11 J'-3" m I 

Ba

1

rs 4L 
Bars SK 

et==t;~==o II Bars 
1

SZ 

1 Bors 4M 
1 

/ I /!Bar 4L 

u 

I Strand N 

Bars SA 

I\ Strand N 
~ '~~cl\---------------+ 

I ~Safety Slesve with Cap /
1-83J, 11 

!See Note 8! 

2'J Clear 

Bars4Y~ -
~ I~------------+ 

tied to stirrups 
~· ~Bars 4L shall be 

~ ~ ~ ~ --------r,, ' _,--Bars 3Dfor 3D2 

~ C-..J., ll ... 

Spacing Bars 5K 2" 22 sp.«2 3" 

Spacing Bars 5Z 2%" 5 sp.«2 3 11 

Bars 4M D Alternate 

I 1)!," Clear to End 
Bars 5K !TypJ~ 

Perpendicular 2h" - Safety S/ee;e with 

to End of Beam I of Bars 5A Cap !See Note 8! 

L: I 

Bars 4Y ="' I= = "' I= = 
!Bundled with 
Bars 5K & SZ! \ 

=F I= = = I= = = = F = 

"~" 
I= = "' I= = I= = I= I= 

Bars 

!TypJ ~ I= = "' I= = I=== F= := 

F = "' F = I= = I= I= 

fA" ~ 
=F I= = = I= = = = F = 

="' I= = "' I= = I= = I= I= 

="' F = "' F = I=== F= := 

Bars 3D =F F = = F = F= = F = 
!TypJ 

t)!," Clear !Typ.! 

=F ~ = ~ F = F = F I= 

' 

Sf sp." VI 

f\Bars 5K !Typ.! 

Bars 5A & 
Strands N 

I= = I= I= 

= = F = 
-

I= = I= I= 

I=== F= := 

I= = I= I= 

= = F = 

I= = I= I= 

I=== F= := 

F = F = 

F = F I= 

MARK 

A 
DI 
D2 
K 
L 
Ml 
M2 
M3 
N 
y 

z 

Bill. OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

NOTE 
SIZE 

NUMBER LENGTH 
NUMBERS REWIRED !NOTE I! 

5 8 24 1-0" 
9, ff & 14 3 19 See Table 
9, ff & 14 3 19 See Table 

2, 9, ff & 13 5 See Table 7'-9" 
3 & 4 4 28 6 1-8 11 

9 & 10 4 14 See Table 
9 & 10 4 14 See Table 

9 4 See Table 3 1-0 11 

5 %" l/J Strand 4 DIM L + 5" 
9 & ff 4 8 5 1-6 11 

2, 9, ff & 13 5 12 7 1-5 11 

BENDING DIAGRAMS !See Note I! 

B 
!See Table! 

B/2 B/2 

Optional Sp/ Ice 
!See Note 14! 

6'J 5K 

I 8"15z 

[ 
~ 

BARS 3DI& 3D2 BARS 5K & 5Z 

'/ " fr-End of Beam 

%\~I--
I 

1

6'-0'h" 

BARS 4L 

NOTES: 

SA 
4Y 

4MI& 4M2 
4M3 

24 1-0 11 

5'-6'J 

See Table 
3 1-0 11 

BARS 5A, 4MI, 4M2, 
4M3 & 4Y 

s~c1~ Bars 4L ~d 6" 9" I 9" 6" 
74" Chamfer !Typ. ,__ _ _,_ __ ___, ___ _,__~ 

bottom of bottom 
flange onlyJ ,__ _____ 2_'-_6_"----~ 

Insert Snnclnn 
(See Insert Notes) 

3V., 11 (Nomlna/J 
!See Notes 2 & 9! 

IV," Chamfer '-Bars SZ !TypJ 

7-Bars 3Dlor 3D2 I 

sp. with Bars SK 
!See Note 9! 

6" 12 - Bars 3Df or 3D2 fl 6" max. sp. with Bars SK as shown 
!See Note 9! 

Work this Index with Index No. 20110 - Typical 
AASHTO and Bu/b-T Beam Detaffs and Notes 
and the Florida Bufb-T 72 Beam - Table of Beam 
Variables In Structures Plans. 

For referenced notes, see Index No. 20110. 

END VIEW 

Bars 4Y (shown 
End of as I•! TypJ 

2" 

! 

Beam I 
I I 

I I I I I I 
I I I I I I I I I I . 

Bars SZ ~ . ~ 

~ <a 
"" ~ ?:o 
~ 

•o Bars SK 
I I I I I I I I 

Bar SZ I I 
I 

I I 
I I I 

SECTION A-A END I 
<Showing Bars 5K, 4Y & 5ZJ 

ELEVATION AT END OF BEAM 
<Flanges Not Shown For ClarltyJ 

DIM L = Beam Casting Length 

For Dimensions L, R, VI thru V4 and number of 
spaces SI thru 54, see Flor Ida Bu/b-T 72 
Beam - Table of Beam Variables. 

roverall Length of Beam along ~ Beam Including length Increase as required for Beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects) 

22 sp. tJ 3 11 Sf sp. fl VI 16" max.! 

! ! 
S2 sp. fl V2 S3 sp. fl V3 S4 sp. Spacing Bars 5K !Symmetrlcaf 

! ! " V4 j about ~ " top of Beam! 

' 

r-~ Beam 

' 

I 

I 

ELEVATION 

2006 FOOT Design Standards 

DI reef/on of Stationing,__ 
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Spacing Strands N 

3 11 Clear 

5'-0" 

!'-9" r3" l'-9" 

I 

~Safety ~ 
Sleeve-----

Bars 5K 
Bars 5Z "==ITN=" I 

/ Bars 4M\ 
I 

Spacing Bars SK 2 11 

Spacing Bars 5Z 2%" 
7~" 

Perpendicular 2'h'' 
to End of Beam 

';... ~ l _I I \ " 
" ~ Bar 5A { Bars 4'f 

I s sp.@ 3" 

I 11v.," Clear to End 

of Bars 5A 

;.,_.bf~::;;~~dl-~~Lii~ll\ I' " 
;., - "' " Bar 4L Strand N (Bundled with 

-'i:1 '"" "'ltol---\----B-a_r_5_A _______ +Bars 5K & 5Z! \'-'tt-'tt--'jjf--
/'-7" - Bars 4L r-i: 11 -. 

1 

"" \___Strand N 

+---+----,-,_-ff_Y,,_"----+-3-"t--tt I"--Safety Sleeve with Cap 

!See Note 8! 

Bars4Y~ ,.. 
2/,," Clear 

Bars 4L 
(TypJ 

24 sp. fD 3" 

Bars 4M tJ Alternate 
Bars 5K (TypJ-

~ Safety Slewe with Cap 
/See Note 8! 

SI sp." VI 

~Bars 5K ffyp.! 

\ Bars 5A & Strands N-

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONl:t 

MARK 

A 
DI 
D2 
K 
L 
Ml 
M2 
M3 
N 
y 

z 

NOTE 
NUMBERS 

9, ff & 14 
9, ff & 14 

2, 9, ff & 13 
3 & 4 
9 & 10 
9 & 10 

SIZE 

5 
3 
3 
5 
4 
4 
4 

9 4 
5 % " U! Strand 

9 & ff 4 
2, 9, ff & 13 5 

NUMBER 
REQ/JIRED 

8 
24 
24 

See Table 
30 
17 
17 

LENGTH 
(NOTE I! 

26'-0" 
See Table 
See Table 

8 1-2 11 

7 1-211 

See Table 
See Table 

See Table 4 1-6 11 

4 DIM L + 5 11 

16 6 1-011 

12 7'-10 11 

BENDING DIAGRAMS rsee Note !! 

B 
~ (See Table) 

~ "ll 8/2 8/2 

~ _i ~12>\ 

6 11 SK 

"" "' I 8" I sz LO LO 

>- I 
I -

=1=1111=1 = e= = = I= ~~H=~=1 I= = I= ~ ~~H=~=1 I= = I= ~ ~~IF= 
'°" 3-~ Optional Splice 

(See Note 14! 
~:-c 
"' "' 

Jdh" 7" 

- Bars 3Df or 3D2 

Q // 
~1--r// I 

;,,, ·d=======f~1111 ~~h <\J • ... 
Spac~ng Bars 4L/ I 

S'J 9 11 9 11 5 11 

~" Chamfer ffyp. f---"----+----f---" 
bottom of bottom 
flange onlyJ f-------2_'-_4_" ___ ~_, 

END VIEW 

Bars 4L shall be 9 
tied to stirrups c.,, 

Insert Spacing 
(See Insert Notes) 

3V.," (Nominal! 
(See Notes 2 & 9! 

Bars 3D = 
(Typ.) -

IV.," Clear ffyp.! 

JY2 11 Chamfer 

= 
= 

"-ears 5Z (TypJ 

7-Bars 3DI or 3D2 I 6" 
sp. with Bars 5K 

(See Note 9! 

f7 - Bars 301 or 302 tJ 6 11 max. sp. with Bars SK as shown 
(See Note 9! 

ELEVATION AT END OF BEAM 
(Flanges Not Shown For Clarity! 

-

---
Lo 
BARS JD/& 3D2 

1/ 11 

~End of Beam 

%\_\ _ _____, 
I , 6'-6Y,,.. I 

BARS 4L 

NOTES: 

~1,·-0"1 
BARS SK & SZ 

5A 
4Y 

4MI& 4M2 
4M3 

26'-0" 
6 1-0 11 

See Table 
4 1-6 11 

BARS SA, 41.11, 41.12, 
41.13 & 4Y 

Work this Index with Index No. 20110 - Typical 
AASHTO and Bu/b-T Beam Dela/ls and Notes 
and the Florida Bu/b-T 78 Beam - Table of 
Beam Variables In Structures Plans. 

For referenced notesp see Index No. 20110. 

For Dimensions Lp RP VI thru V4 and number of 
spaces Sf thru S4, see Florida Bulb-T 78 
Beam - Table of Beam Variables. 

DIM L = Beam Casting Length , Bars 4'f (shown 
as r•! TypJ (O/eraff Length of Beam along ~ Beam Including length Increase as required for Beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects! 

2" 24 sp. tl 3 11 SI sp. tl VI (6 11 max.J S2 sp. fl V2 

Bars 5Z ! ! ! 

SECTION A-A 
(Showing Bars SK, 4Y & SZ On/yJ 

END I 

S3 sp.fl V3 S4 sp. Spacing Bars 5K (Symmetrical 

! ! " V4 j about ~ " top of Beam! 

~~Beam - -

I 

I 

ELEVATION 

2006 FOOT Design Standards 
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lo 
~ 

"' 

~ 
~ 

"' 

!o 
~ 

"' 

DIM "C" 

Bottom of Deck 

[Span 
Top of Beam 

BUILD-UP DIAGRAM FOR TANGENT SPANS 
Begin Span <ALONG ~ BEAM) <CASE /J End Span 

DIM "C" Bottom of Deck 

[Span 
Top of Beam 

BUILD-UP DIAGRAM FOR SAG VERTICAL CURVE SPANS 
Begin Span (ALONG ~ BEAMJ (CASE 2J End Span 

DIM "C" 

Bottom of Deck 

[Span 
Top of Beam 

End Span 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
- CONTROL AT ~ SPAN 

<ALONG ~ BEAMJ <CASE JJ 

Bottom of Deck 

End Span 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
CONTROL AT BEGIN OR END SPAN 

<ALONG { BEAMJ <CASE 4J 

l::. 
~ 

"' 

~ 
~ 

"' 

. 
f' 
~ 

"' 

@ -
-

BEAM CAMBER AND BUILD-UP NOTES: 

The bulld-up values given In the table ore based on theoretlcal 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 +/- Yz 11 from the theoretical ,,Net 
Beam Camber <!I 120 Days" shown In the table, modify the bu/Id-up dimensions 
as required. When the measured beam cambers create a confllct with the 
bottom mat of deck steelp notify the Engineer a minimum a 21 deys prior to 
casting. 

DIM "A" Includes the weight af the Stay-In-Place Farmwark. 

DIM 11A11 

DEAD LOAD DEFLECTION DIAGRAM 

Tap Flange Width !Varies) 

Slope = Varies ~ 

---i-Brldge Deck 

1--1=======:+:;.:::::=====:::f"S:l--l__J !Varies! 

~--~1_ V,," Design Min. 
[ Beam (Beam 
Type Var/es) ----1C--

BUILD-UP OVER BEAMS 

See Required Theoretlcal 
Bu/Id-up over [ Beam 

j"""7N;;;U~N-;-;-O-;S-;;E;,-~~~~~~~~~, 

I Although not shown here In the Diagrams or Notes, the effect of Horizontal I 
~urvatu'2when present, needs to..!::_ considered for the Bulfd-up Cafculotlons. J 

NOTE: 
Work this Index with the Build-up and Deflect/on 
Data Table for AASHTO and Bu/b-T Beams In 
Structures Plans. 

2006 FOOT Design Standards 
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* DIM.B 

Bars 5E 
!TypJ-+-~ 

Ba rs 4F ....+"°'""-1+--+ .. 
!Typ.! ---1+----l+-~~ 

Bars 5K 

" 3" ITypJ 

* DIM. B Is / 1-6 11 for Flor Ida U 48 
and 54 Beams and 2 1-0 11 for 
Florida U 63 and 72 Beams. 

DIM. L 

Bars 5K 
(TypJ 

Bars 58 (TypJ 

Bars 4C 
(Typ.) 

* DIM.B 

Bars 4F 
tJ 3 11 (TypJ 

DIM.P * DIM.B 

Bars 4F 
f!2 3" 

Bars 4F 
!TypJ-+--r+H----tt--~I 

Bars 5L 
(TypJ 

Bars 5K (TypJ-__i~ 

CONDITION I 
IP = 0.0! 

** Concrete face may be sloped with 
a maximum 1:24 draft to facilitate 
formwork removal. 

Bars 5K ti 

equal spaces 

DIM. L 

Bars 5K 
(TypJ 

Ba rs 58 (Typ.! 

Bars 4C 
!TypJ-,--~ 

2 11 Cl. 

** 90• 

CONDITION 2 

Bars 4F D 
equal spaces 

~tt-Bars 5E 
!TypJ 

2 11 Cl. 
ITyp.; 

*DIM.a DIM.P 

Bars 4F fD 

equal spaces 
Bars 5E 
(TypJ-+-+~ 

Bars 4F 
!TypJ--Htt---llt---~11--V 

DIM. L 

Bars 5K 
(Typ.) 

Bars 58 !Typ.! 

Bars 4C 
!TypJ 

Bars 5L 
!TypJ 2 11 Cl. 

DIM.P *DIM.a 

CONDITION 3 

=================SCHEMATIC END ELEVATIONS OF BEAMS=================== 
!Showing Vertical Bevel of Beam End! 

*DIM. B 

Bars 4F 
t} 3" 

Bars 5K ti 

equal spaces 

DIM.P 

ENO I 
Outside Edge of Bottom Flange 

Direction of Stationing= 
ENO 2 

Outside Edge of Top 1-F-la_ng_e---~.J ~Front Face of 

Backwall or 
ENO I 

Direction of Stationing= ENO 2 

CASE I CASE 2 CASE 3 

================SCHEMATIC PLAN VIEWS AT BEAM ENDS==================== 

@ -
-

NOTE: 
Work this Index with Florida U Beam - Table 
of Beam Var/ables In Structures Plans. 
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End of Beam 

2" Bottom Flange, Web 
& D-Ormont Strands 

Composite Nooprene ~-----_) Timber Blocking 
!TypJ Bearing Pad---+--

IC_ Strands 

Pier /Bent Cap 
Pedestal 

~,, Trim Strands after 
Detenslanlng 

==== TYPICAL STRAND BLOCKOUT DETAIL TEMPORAR'f BLOCKING OF BEAM ENDS 

BEAM NOTES 
I. All bar dimensions are out-to-out. 
2. Strands N (Dormont Strands! shall be either ASTM A416, Grade 250 

or Grade 270, srNen-wlre strands %11 (/J 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's Approval, 
deformed welded wire fabric may be used In l!eu of Bars 58, 4C, 
3D, 5E, 4F, 4G, 4H, 5K, 5L and 4M except as noted be/aw In note 7, 
provided the wire sizes and spacing match those shown on the 
Standard Beam Detail sheets for these bars. Welded wire fabric 
shall conform to ASTM A4[]1. 

5. Place 2'h" NPS x 5" PVC Sch. 40 Safety Slewe with cap In both top 
flanges spaced on B'-0" fMoxJ centers. Shift Bars SK & 4M locally 
to allow placement. Holes shall be free of debris and water prior 
to casting deck. 

6. For Beams with vertfcal/y beveled end conditions when 1JDJM. P" exceeds / 11
9 

Bars 5E and the first Bars 4F and 5K shall be placed porallel to the end of 
the beam. The remaining Bars 4F and 5K within the Jim/ts of 11DJM. B 11 shall 
be fanned at equal spaces. 

7. Welded deformed wire fabric shall not be used for the end reinforcement 
(Bars 5B9 4C9 3D9 5E9 4F9 5K9 and 5U for beams with skewed end 
conditions or vertlcal/y bweled end conditions when "DIM. P" exceeds I". 

8. Bars 5K shall be placed and tied to the fully bonded strands In the bottom 
raw !see "STRAND PATTERN" In Structures Plans!. 

9. Strand Protection at beam ends shall consist of a 2 11 deep recess formed 
around all strands (fncludlng dormant) or strand groups. Extend recess to 
face of web and bottom of flange for bottom row of strands. After 
detenslonlng, cut strands !4 11 from recessed surface and flll recess with a 
Type F-2 Ep:1xy Com{XJUnd In accordance with Section 926 of the 
Specifications. 

JO. The Contractor shall use Size No. 61 maximum sized aggregate. 
II. Stay-In-Place metal deck farms shall be used Inside the beams. 

NOTE1 

12. The Contractor shall waluate 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 af the webs at the both ends of all beams, prior ta 
deck casting. 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. 

r lNSTRUCTIONS TO DESIGNER: - - - - - - - - -I 
I To limit Bursting Forces, the maximum prestress force at beam ends from fully 

bonded strands must be /Im/fed to the follow/ng1 I 
Beam Tvpe 
Florida U48 & U54 
Florida U63 & 1!12 

Max. Bonded Prestress Force 
2790 Kips 
3070 Kips 

Index No. 
20248 & 20254 
20263 & 20272 

Issue Date 
7-0/-05 
7-01-05 

I 
I 

I No losses shall be applied when calculating the Bonded Prestress Force. I 
The reinforcing In the ends of the beams must not be modified without I I the approval of the State Structures Design Engineer. 

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

Work this Index with Florida U Beam - Table 
of Beam Variables In Structures Plans. 

@ -
-
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7 1-10 11 Spacing Bars 5K fin Pairs) 3 11 21sp.82 3" 14 sp. fI1 6 11 

. . 
11-411 2'-7 11 2 1-7 11 11-4 11 Spacing Bars 4M (/n Pairs! l'-6%" 16 sp. fl! 3 11 14 sp. fl! 6 11 

Spacing Bars 4F 2%" I 4 sp. tJ 3 11 

Safety SfeENe 
with Cap !TypJ 

Strand N 6%" "' 
~ 2'~ 

(/n Pairs! 

~ ~ 
St rand N Block out 
!See Note 9! ~ 

.rL If_ Safety SleENe with Cap 
I 

Bars 5K !Ty7 
l'-4'h" !See Note 5! 

I 
Bars 4M !TypJ~ Bars 6Af) 

!See Note 5! -~--

7'" Chamfer 
!Typ. /xJttom of 
top flange only!---::""---

9" 

Bars 5K !TypJ ---'I:" 

Bars 4A2 (TypJ -~~t'~l 

Bars 4C place 
with Bars 5L 
as shown !TypJ 

11/," Chamfer (Typ. /xJttom 
of /xJttom flange only! --....,_ 

0 ~ :-: - ~ill ~ "' ill 
. . 
~ 

~ 'Ii: ~ 

"" "" "' .. 
~ ~ .., ..,. 

Bars 5L 
(Typ.J 

10" (TypJ 

Bars 4M lap with 
Bars 5K as shown !TypJ 

' 

Bars 4A2 
(Typ.J -+-k41--

" ~ 
"J ------j-·~-IJ. 

I 
I 

6 11 
Bars 301 ~ 

~ :-: 
ill 

Bars 6AUTypJ 

Strand N 
(TypJ 

Omit these Bars 4A2 only 
as requl red when strands 
are provided at or above 
their locations !TypJ. 

Note: Bars A are 
shown as f•J 

Bars 4F !TypJI 
.' 

" "- / 

' 
' 

' 

"' 
Strand 

c Bfockout ~ I I 

"' ;,. !See 
Note 9!~: 

Drain 
I 

Pipe- -JO 
...! 

-t 
I 

Q J 

,, I 

:i:; t!:; t9 :i; ~ ~~ ~ ~~ ' 

= I= = = ~ I;= '= ::= - '= ~ ~ '= 

= I= = = I= 1~ = ~ = ~ = ~ = = = 

= I= = = f'C I~ = ~ = ~ ~ = 

I . . 

= I= = = ~ I~ ~ ~ ~ ~ ~ = 
I 

= I= = = f'C I= I= I= I= ;::: = ==~ = 
= I= = = I= = I= I= = I= == = = ""' = == 
~ - - ,_ I 

- - ,_ '~ ~ - - - ~ ~ - - -
= ~ I= 'ii= \;= == p: ::'[ " ) "= ~ - h ,__ h 

' ' 
' * Reinforcing steel Is symmetrlcal Bars 3D2 ~Bars 5E~Bars 5B~Bars 4C Barsv Bars 3D2 

0210 - Typical 
(TypJ (Typ.J 

es and the Bars 3Df and 3D2 - 12 sp." 6" sp. with Bars 5K as shown I 

a/xJut If_ Beam for Haff 
Sections A-A and B-B. 

4 1-8 1
) NOTES: 

* Haff Section A-A * Haff Section B-B . 
' ** Intermediate Diaphragms shall be provided: 

Work this Index with Index No. 2 
Florida U Beam Detaffs and Not 
Florida U Beam - Table of Bea m Var!ables 
In Structures Plans. I " I " 11/, x 31/, Chamfer 

OJ - At midspan. 
f2J - At 20'-0 11 max. from midspan when 

beam length W exceeds 60 ft. 
TYPICAL SECTION 

For referenced notes see Index No. 20210. 
ELEVATION AT END OF BEAii 

3" 

End Face 
(TypJ-

END I 

DIM L = Casting Length (0Veraff Length of Beam along If_ Beam fnclud/ng length Increase as required for beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects! 

rA rB 21 sp. fI1 3 11 14 sp. fI1 6 11 Sf BP-" VI 

i-- ! ! ! . 
S2 sp." V2 

! 
S3 sp. 

" V3 

1--!f. Beam 

' Spacing Bars 5K 
!Bars 4M tied to Bars 5K, not sho~n! Bars 5K !TypJ 
!Symmetrical a/xJut If_ " top of Beam! '---~ 

I " ....._ . . 
Direction of Stationing= 

n 

' I I 
1- - - - - - - - - - - - - - -1, I- - - - - - - - - - - - -1 I- - - - - - - - - - - - -1, I- - - - - - - - - - - - - - - - - - - - I 

-..,:_·:· ~nd-Dl~h~g"!_ ()!_PJ_-=--=--=--=--=- -=-) 
1 

~---=--=--=--=--=--=- :~(~~) ' i..:_'"!:_r:ed!::;!':!'~':-=--=--=--=- -=-) 
1 

~---=--=--=--=--=--=--=--=--=--=- -=-V°!!_ ~a~r7!!:_ -=.J 

Varies I 

L Intermediate Diaphragm 
!when required!** 

15 1-0 11 min. - 20'-0" max. 

I 

I Spacing Intermediate Diaphragms ** 
' !Symmetrlcaf a/xJut If_ " top of Beam! 

ELEVATION 

L Intermediate Diaphragm 
!when required!** 

*** Begin or end Bars 4M (see "ELEVATION 
AT END OF BEAM" a/xJve! 

2006 FOOT Design Standards 
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- FLORIDA U 48 BEAM STANDARD DETAILS 
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~ Bars 6AI, 4A2 
and Strand N 

Bars 5L 

~ 

~ I= 
";= = 0 

I= = = = = 
I= I= 0 

I= !'== :;= = = 

= = p 

= = = = = 

- ~ .- -- -
~~ p 

Bars 4A2 

END 2 
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~ ~ c 
\i! ~ ~Id Face/ ~ ~ ~ ~ 

~ &I ~ &I 
0 0 l ll-~ ~ '( "' ~ , 

I • 
"" 

Bars A 
b 

"" "" 
!Shown .. I 

/
1-9 11 Min. Lop Bars 5L 

/
1-4 11 Min. Lop Bars 4C 

' 

I 

i--

I 

I 

Bars 5£ INS! and 
Bars 5B IFS! 

,-Bars 4F Bars 5K 

. 
" 

_,, 
I 

\ ~ " 
Sir and N 

Bars 5L 

'tt---414--Bars 4F ITyp.J 

Bars 5B 

s: .. 
~ 
iii 

• t\J 
:;i. .. -I as (•J )\' I I ?1J Bars 5L INS! and 

4C IFS! 

Bars 4C ITyp.J 

Drain Pipe !Nate IJ 
~---90° !Note 2! 

3" Chamfer 

• t\J Typ.J 
" :;i. 

~ I .., 
" 3~" 

" \. \\ \I 
~ 

1 ii \_ I 0 Drain Pipe ITyp.J 
~ \I ~ - -.., 

0 

'~ 
I 

"- ~ 

!;_ 

, II 
I 1 

' ol rt - ~ - - - - -
'IJ 

I 

4 1114" 

1---~ Beam 

Bars 

Bars 5L INS 

Galv. Screen Wire 
Drain Cover with 
V.." Mesh -----4Hll-~~+~L..t 

IV2 11 x 3V2" Chamfer 

3" 6" 6 11 3" Spacing 

Spacing Bars 5£ INS! and Bars 5B IFS! 8" I 5 sp. o 8" = 3'-4" 8" Ba rs 5B and 5£ 

Bars 5K 
ITyp.J 

4 1-8 11 

END VIEW AT END DIAPHRAGM 

~ Beam~ I Bars 4M 
Vold Face l ~ ITyp.J , 

l'-6" 

SECTION C-C 

NOTES: 
I. Drains shall be placed adjacent to each web at each 

beam end (four drains per beam). Drain Pipe shall 

~ ~JI::::~.,~ ~~~~~~~~~~~~~:~~~~:r~~·~~ttc"l!F<F=',,,, 

:+-__ ;r,~~~::;r'=n·ErrE~H~·EE_;'r'--'r'~-f--(--~JF';f"",""'+---. 
be 2 1

) 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. Galvan I zed screen wl re shall cover 
the end of the pipe and bent down around the sides of 
the plpep a minimum of l 1

J and secured prior to casting. 
2. Concrete face may be sloped with a maximum 1:24 

draft to facllltate formwork removal. 

~1·~..,~-~~~~~~~~~J~~~~~~~l~~~~~~~-'~~~~~ " " ' 
r..., v ~-i - ___( 

+--E-nd-o-'f • ._/ ,..--/_..,.. __ _.{3_,.,......+----+-+-,+----+-l.,._...__ .._B_a-rs......,4F,--~~,, Chamfer along the 

Beam"_) (Rn 'O,, I Bars 5£ Vert/col Face of the Top 
Bars 5L 2 sp. o 8" 4"14'r 2 sp. o 8 11 Spacing Bars 5B and 5£ Flange and Web and 

Spacing Bars 5K !Along ~ of Beam! 

!Bars 4F and 4M are Paired with 
Bars 5K as shown) 

T Underside of the Top 

TOP VIEW OF END DIAPHRAGM 
<Bars 3DI And 3D2 Not Shown For ClarltyJ 

Flange ITyp.J 

Spacing Bars 5K !Along ~ of Beam! 

!Bars 4F and 4M are Paired with 
Bars 5K as shownJ 

~Beam __J 
Vold Face Vold Face 

Bars 5£ 
ITyp.J 

Bars 5K 
ITyp.J 

Bars 5L 

End of Beam 

Bars 4F 2 sp. fD 8" 4 11 4" 2 sp. fD 8 11 Spacing Bars 5B and 5£ 

-!4" Chamfer along the Vert/cal Face 
of the Top Flange and Web and Underside 
of the Top Flange ITyp.J 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
<Bars 3D2 Not Shown For ClarTtyJ 
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'&, 

c 
I 

"" " '&, 

" :;i-

"' 
;_ 

I 
'--

,- 3" Chamfer 
ITyp.! 

-/, 

I 

" . • 

J 

I 

2" Clear 

ITypJ 

Bars 4G 
ITypJ 

11 

~ 
;: 
~ 

? 
0 

~ 

"' ... 
Spacing Bars 4G 6 sp.@ 6" = 3'-0" § 

i:l 
~ 
ell 

\~ Bars 5K ITyp.! Bars 4M ITypJ 

Bars5K~ 

\l. 
• 

Bars~ 
!TypJ 

Bars A 
!Shown 
as (•J 
TypJ 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

lo 
r-~ Beam 

/
1-4 11 

~ Diaphragm -

Bars 5K 

/'-0" 

~ 
6" 6" Top Flange 

of Beam Min. Lap 
Bars 4G J 
- I 

I / 

I c_ 
' 
I 

~frond N 

\'F<===~~~:==~~~:==~=!!===',e=:k;~~.~ 
(~ 

I 

(Top of 

~ 
r--+i''--.o Top of 

1- ________ 
1 

_Intermediate 
Bars 4G Diaphragm 

"" ' ')Bars 4H : + ~ ITyp.! 

, 
\ 

' 
I ' 
I I I 

\ \ .Q ,__ - - - - - - -
~ 1\/ 
~="'=='"="'=~=~~=o!~==i'!-1f-Plpe Drain 

!TypJ 

Top of 1 

:;:~~m _:·!Ny ' ' ~ ~ote 2! 

1-.. •_.·--·-H-1 ' ""-311 Chamfer) 

? """" .A\"= 0 
1----1 

0 0 

Bars 5K 
(TypJ 

\Drain Pipe 
!Note I! 

Spacing Bars 4G 10" 6 sp. o 6 11 = 3 1-0 11 10 11 SECTION D-D 

4 1-8 11 

SECTION AT INTERMEDIATE DIAPHRAGM NOTES: 
I. Drains shall be placed adjacent to each web at each 

Intermediate diaphragm (fwo drains per Intermediate 
diaphragm). Drain Pipe shall be 2" Nominal Pipe Size, 
Schedule 80 PVC. Provide removable pipe plugs to 
prrNent concrete entrance during beam casting. Plugs 
to be removed from the Inside after casting. 

2. Concrete face may be sloped with a maximum 
!.•24 draft to facllltate formwork removal. 

3. Intermediate diaphragms must be cast and concrete 
release strength obtained prior to removing beam 
from casting bed. 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK SIZE NO. REQ'D LENGTH 1r 
Al 

A2 

B 

c 
DI 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

6 4 

4 10 

5 12 

4 16 

3 228 

3 38 

5 24 

4 20 

4 See Table 

4 See Table 

5 See Table 

5 20 

4 See Table 

%" r/! Strand 2 

5'-2" l'-0" 

I 3" r/! Pin\ J_ 
<.> lo 

/01/z" -

Bors 4F 

1r --

l'-0%"1 3'-0" 

Bors 5K 

--DIM L - 4" 

DIM L - 4" 

4 1-I" 

5'-1 11 

/
1-6" 

4'-6" Bors 3DI 

5'-3 11 

6 1-2" 

4 1-0 11 

4'-7" 

-Jl 
Bors 5E 

Bors 5B 

6AI L - 4 11 (Min. Lap Splice = 2'-7"J 
4A2 L - 4" !Min. Lap Splice = l'-4"! 

8 1-0" 3D2 4 1-6 11 

14 1-0 11 

3 1-1/ 11 

Bors 6AI, 4A2 and 3D2 
DIM L - 3" 

rFleld Bend 

!C as Required 
""' for Skew 

• -

I 
3'-7" 

I ;_ 
I Bors 4C ;.-, 

LJ tt=I 3'-7" 
I 

Bors 4G Bors 4H 

/'-0" /'-0" 

3" (/J 

--,r-1 Pin, 

"'"" 
lo . 

~ 

\ 1d/2' 
~ 

I 
Field Bend '--
as Required ' 

~\ for Skew ,,J"I • -

I 
4 1-0 11 

I 

Bors 5L Bors 4M 
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8 1-1 11 Spacing Bars 5K fin Pairs) 3" 23 sp. D 3 11 16 sp. D 6 11 

l'-4" 2'-B'h" 2'-8Y'.?" l'-4" Sp<JG/ng Bars 4M (/n Pairs! l'-6%" 18 sp. D 3" 16 sp. D 6 11 

Ii_ Safety Slowe~-~~ 

Safety S/e,,;e 
with Cap (TypJ 

7" 

Strand N 

!See Note 5! --e-_ 

~"Chamfer 
!Typ. bottom of 
top flange only! 

9" 

5" 

"' 
~ -"' 
. 
'i 

4'-3Va" 

2' If 
(3 ~ 

~ell 

2' i;'j 
(3 ~ 

~ell 
. 
~ OJ ~ 

~ 
~ 

"- "-

" " 
iii- iii-,,_ ,,_ 

I 

5" 

Beam 
Spacing Bars A 3Y.," 

Bars 4M lap with 
Bars 5K as shown !TypJ 

b 
I 

Bars 4A2 "-
'(,, 

I 
(Typ.J 

"-

(\/ 

""' ~ 
" "' '-

ell (\/ 

(\/ 

Bo rs 6AI !Typ.J 

Strand N 
(TypJ 

Note: Bars A are 
shown as f•J 

Spacing Bars 4F 2%" 
(/n Pairs! 

St rand N Block out 
!See Note 9!~ 

Bars 4F (TypJ, 

( 

"' Strand 
I 

Blockout "' !See 

I ~ Ii_ Safety Sleeve wl;h Cap 

. 
4 sp. ti 3 11 

I 
Bars 5K !Ty7 

J'-4'h" !See Note 5! 

I 
Bors 4M !TypJ~ Bars 6Af) 

' I I 
" :i:; [!::; [9 :i; ~ ~~ ~ ~~ / • 

' = I= = == Fe Io= := := - := ;co ;co 00 

' = I= = =I= I"" = F = "" = "" = I== = 
' = I= = ==~ I~ = ~ = "' "' = 

' = I= = =I= I"' = F = "' ·= "' = I== = 
' = I= = =~ It= = ~ = F= = F= = I== = 

' = I= = =I= I= I= I= = I= == = =I= I=== I=== 

' = I= = ==~ I= I= I= ;::: = == I= . 
Bars 5K !TypJ ----'"'"' 

Bars 4A2 !Typ.J 
6 11 

Bars 301 ~ 
~ 

b 
I 

"- Omit these Bars 4A2 only 
as required when strands 
are provided at or above 
their /ocatlons (TypJ. 

1= 
Note 9!~: 

I= Bars 4C place 
with Bars 5L 
as shown !TypJ 

Bars 3DI lap with Bars 3D2 

ell 

;. 

and 5K as shown (TypJ ---+~---/--JI 
10" (Typ.) 

IV," Chamfer !Typ. bottom 
of bottom flange only! --~ 

* Reinforcing steel Is symmetrical 
about Ii_ Beam for Half 
Sections A-A and B-B. 

** Intermediate Diaphragms shall be provided: 
(IJ - At midspan. 
(2! - At 20'-0" max. from midspan when 

beam length W exceeds 60 ft. 

~~~~=1==========3 

Bars 3D2 
4 1-8" 

* Half Section A-A * Half Section B-B 

TYPICAL SECTION 

NOTES: 
210 - Typical Work this Index with Index No. 20 

Florida U Beam Dela/ls and Note 
Florida U Beam - Table of Beam 

s and the 
Variables 

In Structures Plans. 

For referenced notes see Index No. 20210. 

Drain 
Pipe-

I 
= I= = =~ I= I= I= ;= = = =I= I=== I=== 

-JO = I= = =I= I= I= I= I= == =I= 
_J 

~ - _,_ 
' ~ - -1- ~ t-- - - - - - ~ t-- - - - -

~ = ;= I= ;= = ;= =~ = ;=I= = = 
... ~~1 ) ~ - - h - h 

~ I ' 
~Bors 5E~Bors 5B~Bars 4C Bors 3~ "'-Bars 3D2 

(TypJ (Typ.J 

Bars 3DI and 3D2 - 14 sp." 6" sp. with Bars 5K as shown 

I " I " ELEVATION AT END OF BEAM IV, x 31', Chamfer 

DIM L = Casting Length (0Verall Length of Beam along Ii_ Beam lnclud/ng length Increase as required for beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects! 

3" 

End Face 
!TypJ-

END I 

n 

rA 
23 sp. D 3 11 16 sp. K2 6 11 

r-- ! 
• 

---------1----- Vold Face (TypJ 
, l'-6" End Diaphragm !Typ.J 
~ 

Varies 

SI sp." VI 

! 

I 

rB 
! 

S2 sp." V2 

! 

15 1-0 11 min. - 20 1-0" max. 

S3 sp. 

" V3 

'--Ii_ Beam 
' Spacing Bars 5K 

!Bars 4M tied to Bars 5K, not sho~wn! Bars 5K !TypJ 
!Symmetrical about Ii_ " top of Beam! '------~ 

n • --. 

Direction of Stationing= 

I 

' 

Spacing Intermediate Diaphragms ** 
' (Symmetrical about Ii_ " top of Beam! 

. 

- Begin or end Bars 4M (see "ELEVA T/ON 
AT END OF BEAM" above! 

ELEVATION 

@ -
-
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' 

. 

I 

n 

nd Bars 6AI, 4A2 a 
Strand N 

Bars 5L 

p:= 
I=""" I= ~ 
F ";= = 
F I= = 
F I= = 
i= I= = 
F= I= = 

FF== = 
j::: I== = 

F= F== = 
I= F= = 

.... -,-
FF== 

Bars 4A2 

END 2 
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0 

= = 
0 

= I= 
0 

F== = 
p 

p 
F== = 
--

p 
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~ ~ c 

~ \f ~ 
Lij ~Id Face/ 

:?. :?. 
~ &i ~ &i 
0 

0 

\ ll: ~ ~ - '/ ., 

"' "' \' I 
I I 

Bars A 

"" "" !Shown ) ' 
" " as (•J I 0 

0 

~ Typ.) ~ 
. 

'- '- ~ > I 
" " 5i- 5i- \\ ' 3~" 

... ... " 
0 "' Drain Pipe ITyp.J \ ~ 
""" 

I -· 
"' 0 1~ I 
'- ~ 

!;_ 

/
1-9 11 Min. Lop 

/
1-4 11 Min. Lop 

I 

I 

I 

' 

I 

' 

' 

I 

' - -- ~ -
I 

4"1411 

1---q;: 

Bors 5L ~Bors 5E INS! and 
Bars 4C Bors 5B IFS! 

\\Bors 4F 

v ' - :JI 
I . 

! ! 
\L1 

St 

I I Bars I 
Bars 

' 
I ' 

- - 0) fl 

"' I Bors 5L INS 

Bors 5K 

rand N 

Bors 5L 
ITyp.! 

5L INSJond 
4C IFS! 

End of Beam 

tV2" x 3~" Chamfer 

Beam 3" 

Vold Face 

ITyp.! 

Bors 4C ITyp.! 

Drain Pipe !Note IJ 
,..--c---90° !Note 2! 

3" Chamfer 

l'---4~--Bors 5K ITyp.! 

6 11 6 11 3 11 Spacing 

Spacing Bors 5E INS! and Bors 5B IFS! 8" I 5 sp. o 8 11 = 3'-4" 8" Bo rs 5B and 5E 

4 1-8 11 

END VIEW AT END DIAPHRAGM 

Bors 5K q;: Beam~ Bors 4M 
ITyp.J ITyp.! Vold Face J 

1 

• 

,, 
;.., \ .. I 5i-
!!;1 

;.., ' ' ./ 

~r., 
j 

' _, J I 

... 
;.., 

.. ' ' 
~ 

" ' 

End ,0r_} (Bors 5L d 
Beam ~ 

-

2 sp. D 8 11 

Spacing Bors 5K !Along q;: of Beam! 

!Bors 4F and 4M ore Paired with 
Bars 5K as shown) 

~ 

' 

'-Bars 5£ Bars 4F 

2 sp. D 8 11 Spacing Bo rs 5B and 5E 

TOP VIEW OF END DIAPHRAGM 
<Bars 3DI And 3D2 Not Shown For Clarity! 

"' I 
'-

/'-6" 

SECTION C-C 

NOTES: 
I. Drains shall be placed adjacent to each web at each 

beam end (four drains per beam). Drain Pipe shall 
be 2" Nominal Pipe Size, Schedule 80 PVC- Provide 
removable pipe plugs to prevent concrete entrance 
durlng beam castfng. Plugs to be removed from the 
Inside after casting. Galvan/zed screen wire shall cover 
the end of the pipe and bent down around the sides of 
the pipe, a minimum of I" and secured prior to casting. 

2. Concrete face may be sloped with a maximum t."2.4 
draft to facllltate formwork removal. 

-%:"Chamfer along the 
Vert/col Face of the Top 
Flange and Web and 
Underside of the Top 
Flange ITyp.! 

Spacing Bors 5K !Along q;: of Beam! 

!Bors 4F and 4M ore Po/red with 
Ba rs 5K as shown) 

q;: Beam~ 
Vold Face 

1 

Vold Foce 

Bors 5E 
ITyp.! 

Bors 5K 
ITyp.! 

Bors 5L 

End of Beam 

Bors 4F 2 sp. rg 8" 4 11 4" 2 sp. fD 8 11 Spacing Bars 58 and 5£ 

~" Chamfer along the Vertical Face 
of the Top Flange and Web and Underside 
of the Top Flange ITyp.! 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
<Bars 3D2 Not Shown For Clarity) 
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' ~· i;;,-"' ~eam -;=-Bars 4G 
(TypJ 

I \ / 

11 '/ 11 

! - / 

v-· 
L_Ba~s 4H 

~ 

2" Clear 

(TypJ 

Spacing Bars 4G 6 sp. K2 6 11 = 3'-0" 

Ba rs 5K rTypJ Bars 4M (TypJ 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

/'-0" r-[ Beam 

lo l'-4" 

[ Diaphragm Top of 

Bars SK 6" I 6" 
Top Flange 

Bars5K~ 
of Beam 

k-----" 
Min. Lap 

flrstrand N 
(~ I I~ ~ 

\\.. 0 Top of 

• ,_ - - - - - - - i- t - Intermediate. 

\ 

Bars 4G Diaphragm 
Bars 4M ,.. I i ~Bars 4H 
(TypJ 111~~·===fr="ii='=*==ii='=$==il"=#==='r==~'=4JI I er f ~' ' \ ~ , v,I ' rTypJ 

~ Bars A Vl\\\=l====TI='c=i$==$=$$==$=ii==#===i~~'f+-Bars 4H 

(Shaw;~\ I I , Top of 
" as (•) \~9'==~i==~=$i==~=ii==*==!!="'=4'"=f/ It :;j. TypJ J \ , ij Bottom 90° (Note 2J ' 90° (Note 2! 

~+---------1~~ii:=i\=~i===i:==ii==*==#==#;==#==brl=f/ :P'!f:Om-"- ~ L ~ 

~'~ \. D. - - - - >- - - - -Cf J v • ' ,- • ::\-
\ ~ -\j 3

11 Chamfe~J 
Pipe Drain 

7 

a c::::::: J. \ ill== a a 
(TypJ 

Bars 5K 
(TypJ 

\Drain Pipe 
(Note I! 

Spacing Bars 4G 10" 6 sp. rD 6 11 = 3 1-0 11 JO" SECTION D-D 

4 1-8 11 

SECTION AT INTERMEDIATE DIAPHRAGM 

NOTESt 
I. Drains shall be placed adjacent to each web at each 

Intermediate diaphragm (two drains per Intermediate 
diaphragm). Drain Pipe shall be 2" Nominal Pipe Size, 
Schedule 80 PVC. Provide removable pipe plugs to 
pretent concrete entrance during beam casting. Plugs 
to be removed from the Inside after casting. 

2. Concrete face may be sloped with a maximum 
1:24 draft to facllltate formwork removal. 

3. Intermediate diaphragms must be cast and concrete 
release strength obtained prior to removing beam 
from casting bed. 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

Bill OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK SIZE NO. REQ'D LENGTH 1r 
Al 

A2 

B 

c 
DI 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

6 4 

4 12 

5 12 

4 20 

3 228 

3 38 

5 24 

4 20 

4 See Tobie 

4 See Tobie 

5 See Tobie 

5 24 

4 See Tobie 

%" r/! Strand 2 

5 1-4 11 
/

1-011 

I 3" r/! Pl"\ J_ 
"""' lo 

10'/z'' -

Bors 4F 

1r --

/'-2%'1 3 1-0 11 

Bors SK 

--
DIM L - 4" 

DIM L - 4" 

4'-7" 

5'-3" 

/
1-6" 

4 1-6 11 Bors 3DI 

5'-9" 

6 1-4 11 

4 1-6 11 

4'-9" 

Bors SB 

6AI L - 4 11 (Min. Lap Splice = 2'-7 11
) 

4A2 L - 4" (Min. Lap Splice = l'-4"! 

-Jl 
Bors SE 

8 1-6 11 3D2 4 1-6 11 

/6 1-2 11 

3 1-1/ 11 

Bors 6AI, 4A2 and 3D2 
DIM L - 3" 

rF/eld Bend 

!C as Required 
""' for Skew 

• -

I 
3'-9" 

I i2 
I Bors 4C ;,, 

LJ tt=I 3'-9" 
I 

Bors 4G Bors 4H 

l'-O'J l'-O'J 

3" I/! 

--,r-1 Pin, 

0 "'"' lo 
~ 

\ 1d/2' 
~ 

I 
Field Bend '-
as Required ' 

~' for Skew ,,J"I • -

I 
4 1-6)' 

I 

Bors SL Bors 4M 
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B'-5V2" Spacing Bars SK On Pairs) 3 11 17 sp. o 6 1
' . . 

l'-4 11 2'-!o')," 2'-1a3A" 11-4" Spacing Bars 4M On Pairs! I 2'-<1%" 
' 

22 sp. o 3" 17 sp. D 6 11 

q:_ Safety Sleeve----, 

Safety Slewe 
with Cap !Typ.J 

7" 

Strand N 

!See Note SJ --,---, 

-1'" Chamfer 
!Typ. bottom of 
top flange only!--':".""---

~II 8~11 

9" 

Bars 4A2 !Typ.J 

* Reinforcing steel Is Sjmmetrlcal 
about q:_ Beam for Half 
Sections A-A and B-B. 

115A6 II 

6%" 

IV," Chamfer !Typ. bottom 
of bottom flange only! --~ 

** Intermediate Diaphragms shall be provided.
OJ - At midspan. 
(2J - At 25 1-011 max. from midspan when 

beam length !U exceeds 70 ft. 

71/t,ll 

"' 
~ ? \i1 

" :': 1;; ~ ill 
. . 
~ 

::,t a; 

Bars 4C place 
with Bars SL 
as shown !Typ.J 

g~ 
u ~ 
~ill 

~ 

Bars 3D2 

* Half Section A-A 

7V., II 1'5A6 II Spacing Ba rs 4F 2% " I 

!In Pairs! 
I 

St rand N Block out 
I ._ !See Note 9! ~ 

iil 
'3 Bars 4F !Typ.J~ 

( 1'.. 
., 

';-
/~ 

vq:_ 

' 

I 

' 

5fB II 4' 14 II 
Beam 2%" 

Spacing Bars A 3V., 11 

Bars 4M lap with I 

Bars SK as shown !Typ.J 

Bars 4A2 
I !Typ.J -Ck'-H-11-' I c I= 

' 

I 

' 

I 

' 

I 

' 6
11 

Bars 3DI 

4 1-8 11 NOTES.

* Half Section B-B 

Bars 6AI 

Strand 
!Typ.J 

!Typ.J 

N 

are Note: Bars A 
shown a s (•) 

only 

;,, 
I 

;.., 

fronds 
Omit these Bars 4A2 
as requl red when s 
are provided at or 
their locations !Typ.J 

above 

Q 

;.., 
I 

in 

ex No. 20210 -

c I= 

c I= 

c I= 

c I= 

c I= 

c I= 

Strand 
Blockout 

-.E I= !See 
I 

Note 9J;y 1 

Drain : 
Pipe-"! I= 

I= 

-:; " I= 
I .... 

0--

.... I 

Typical 
nd Notes and the 
of Beam Variables 

TYPICAL SECTION 

Work this Index with Ind 
Florida U Beam Detalls a 
Florida U Beam - Table 
In Structures Plans. 

For referenced notes see Index No. 20210. 

J q:_ Safety Sleeve with Cap 

. 
6 sp. o 3 11 

I 
Bars SK !Ty7 

l 1-IO'h 11 
1 

(See Note 5J 

Bars 4M !Typ.J~ Bars 6AI 

I 
t·:.·: I 

~ ~ ~ ~ ~~ ? ~~ ' 

I= = I= = = ~ ;= ~ ~ -= --== O= O= = 
I= = I= = = I= O= = "' = O= = O= = = = 

I= = I= = = ~ ~ = ~ = Co Co = 
I= = I= = = I= Co = e= = Co - Co = -
I= = I= = = ~ "" = t= = Co Co = 
I= = I= = = I= = I= I= = I= == = = I= = == 
I= = I= = = ~ = I= I= I= ;::: = ==~ = 

I= = I= = = ~ ~ ~ ~ = ~ ;= = . = =~ = 

I= = I= = = ~ § § § § ~~ ==~ = I= = I= = = = = =I= !=== !=== = - - - - ~ ::.. - - - - ~ 
,_ - ~ - - - ~ - - - -

";= = >o= = o= I= -;;= I= ';;= >o= =p: ::[ " 
) ~ 

~ h 7 p 

~Bars SE lBars SB '-Bars 4C Ba rs 3!!!__) '.'. Bars 3D2 
!Typ.J !Typ.) 

Bars 3DI and 3D2 - 16 sp. rD 6 11 sp. with Bars 5K as shown I . 
' 

I " I " IV, x 31', Chamfer ELEVATION AT END OF BEAM 

DIM L = Casting Length !Overall Length of Beam along q:_ Beam Including length Increase as required for beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects! 

rA" 29 sp. ti 3" la 'i. Beam~ Spacing Bars SK 
3" f7 sp.@ 6 11 SI sp. ti VI S2 sp. ti V2 S3 sp. !Bars 4M fled to Bars SK, not shown! 

! ! ! ! 
" V3 !Symmetrical about q:_ "' top of Bea~ Bars SK !Typ.J DI reef/on of Stationing~ 

i--- n '· ---. n . . . ' 

End Face 
!Typ.J- I 

c_:- Vold Fa;; !TypJ - - - - - - - - - - - : 

I 11-------------111-------------1 1--------------------, 
I !,----Intermediate Diaphragm l'-0" I I I Intermediate Diaphragm I , 1,....-- Intermediate Diaphragm I 

2'-o"I End Diaphragm !Typ.J I 

~-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-~ 
END I 

Varies 

' ~ ::~n _;,_eq~r~J =-=--=--=--=- !!"Y~! ! ~-=--=--=--=--=--=--=--=--=--=--=- -::.! 
1 

~ -=-!~en_;_~1:_edi_: _-=--=--=--=--=--=--=--=--=--=--=--,) 

I 20 1-011 min. - 25 1-0 11 max. Spacing Intermediate Diaphragms ** 
' !Symmetrical about q:_ " top of Beam! 

ELEVATION 

*** Begin or end Bars 4M (see 11ELEVATION 
AT END OF BEAM" above! 

2006 FOOT Design Standards 
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~Ba rs 6AI, 4A2 and 
Strand N 

Bars SL 

-~ to= 
I= = 0 

I= = = = = 

I= == 0 

I= == = I= 
_, 
-

I= == 0 

= = = = = 
I== = p 

t=. = to= == = 

= = p 

= = == = = 
- - .- -~ -
~- p 

Bars 4A2 

I 

END 2 
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~ ~ 
Vold Face 

Bars 5L 
Bars 4C 

Bars 5E INS! and 
Bars 5B IFS! 

~ If ~ ~ Bars 4F Bars 5K 
~ ~ 

~ &l ~ &l 
Vold Face s: 

~ ~ Ci Bars 5E "' Bars 4F !TypJ :Ji. 
Strand N Bars 5B Vi 

;. ;. Bars A 
I I !Shown 

"' "' as (•J 

"' "' 
Typ.! 

"' "' :Ji. :Ji. 

"' "' 

ti Drain Pipe (TypJ --\-\\-~ 
.+-~____:_____:_____:_+~~~~~~~~';d/ 

l___'~<>l __________ \_'.~~~==~i=~t~=~~~~f-Bars 5L INS! 

4 11 4 11 

[Beam 

Spacing Bars 5E INS! and Bars 5B IFS! 8" S sp. o 8" = 3 1-4 11 8" 

4 1-8 11 

END VIEW AT END DIAPHRAGM 

Bars 5K 
(7' J YP 

Vold Face) 
B ors 4M 
!TypJ ~ 

I 'I 

:+~~~~~~~~~±~~~~~~~~~~~~;{-~~ 
I d '- t .:I="======== g 

Bars 5B !TypA--l Bars 4C (3 - -

J = 

"' ± \ 
I.. ~ 

I 

' 

L ,_ ,_ L 
_, 

' I 

I 

~ - ~ 

' 
I 

End or__) Bars 5L <:i I '---Bars SE 
Beam 

"' 

I 

I 

'--Bars 4F 

2 sp.@ 8" 4"14" 2 sp.@ 8" Spacing Bars 5B and 5E 

Spacing Bars 5K !Along [ of Beam! 

!Bars 4F and 4M are Paired with 
Bors SK as shown) 

l 

TOP VIEW OF END DIAPHRAGM 
<Bars 3DI And 3D2 Not Shown For ClarltyJ 

Bors SL 
!Typ.! 

End of Beam 

Bars 4C !TypJ 

-11'-t-- Drain Pipe !Note I! 
~--90° !Note 2! 

Galv. Screen Wire 3" Chamfer 
Drain Cover wlt'C-h--1..lU.-.U.:::....-..Jl.-1.:!w-1 
Y., 11 Mesh 

t'h 11 x 3'h" Chamfer 

3" 6" /
1-0 11 3" Spacing 

Ba rs 5B and 5E 

2 1-0 11 

SECTION C-C 

NOTES.' 
I. Drains shall be placed adjacent to each web at each 

1 
OJ 

beam end (four drains per beam). Drain Pipe shall ~ 

be 2" Nominal Pipe Size, Schedule 80 PVC. Provide 
removable pipe plugs to prevent concrete entrance • 

~ during beam costing. Plugs to be removed from the 
Inside ofter costing. Galvan/zed screen wire shall cover &I 
the end of the pipe and bent down around the sides of 
the plpep a minimum of I" and secured prior to costing. 

2. Concrete face may be sloped with a maximum 1:24 
draft to facllltate forfTMlork removal. ~ 

;.., 

" 

b 
I 

"' 
-%" 
Ver 
Fla 
Und 
Fla 

Chamfer along the 
flea/ Face of the Top 
nge and Web and 
erslde of the Top 
nge !Typ.! 

Spacing Ba rs 5K I Along [ of Beam! 

!Bars 4F and 4M are Paired with 
Bars SK as shown) 

[Beam I 

Vold Face ~ Vold Face 

-=--=- -_ -=--=- -_ -=--=- -_ -=--=- -_ -=- ---==;>,==,,, 

Bars 5K 
(Typ.! 

9 
<.\J 

Bars SL 

Bars 5E 'i". 
!TypJ 

End of Beam 

Bars 4F 2 sp. f!! 8 11 4 11 4" 2 sp. «1 8 11 Spacing Bors SB and SE 

~" Chamfer along the Vertical Face 
of the Top Flange and Web and Underside 
of the Top Flange !TypJ 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
<Bars 3D2 Not Shown For Clarity} 
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,,-3" Chamfer ~Bool/Bars 4G 
(Typ.J (Typ.J 

I 

" \ / 

/ 11 

/ 

( - _A 1 11 -_, ' 
, Ii_ I 

I 
' 

Bars 4H 2" Clear 

(Typ.J 

Spacing Bars 4G 6 sp. f!2 6" = 3 1-0" 

Ba rs 5K !Typ.J Bars 4M !Typ.J 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM 

r- [Boom 

ID ,._4 .. 
i---~--" 

Min. Lap 
Bars5K~ 

-r;,;;:;;:;~;i Bars 4G; 
~ ~~ l==/..,....==-+=-+=-+-====-+-~J 

Bars 4M / I (_,il----H--11----11--ll----Jl----jl I 
(~J~ • . 

' 

11-0 11 

Bars 5K 

(~ rr=== 
r Strand N 

[ Dlaphragm-r---, Top of 

6" 6" [Top Flange 
of Boom 

~ 
II >J ;J) 1 0 Top of 

1---------· _ /ntermedlate. 
Bars 4G Diaphragm 

'"" 
1

- \-=-Bors4H " 

Bars A I, ~ 
!Shown \';=!l=====l!==c!l==$==$$==$~==*=1*==='*1--- Bars 4H 

as (•J \ ~ I ,I Ji 

~rr f !Typ.J 

~ 
~ 

TypJ,~L---1,t-\:l=\'.===li=~$==$=#=#===$;~~=1==~~/ 
I I 

" '~ I 
{.i,\~n,~1~1f=='ii===ii===ii===ii===ii'==#==1=1=t=i.ff/ 

~ \ Q - - - - ,_ - - - -~ fl 
~~=~="=~="=~="=~=I/Ii Pipe Drain 

!Typ.J 

Top of 0 , 

Bottom 90 !Nyote 2J 
Flange 
of Beam-~ ' 

' ' 

0 

\Drain Pipe 
!Note /J 

0 
. 

~ Spacing Bors 4G 10" 6 sp. o 6" = 3 1-0 11 10" 

Bars 5K \ / 
(TypJ~ 

SECTION D-D 
~ 
0 

~ 4 1-8 11 

SECTION AT INTERMEDIATE DIAPHRAGM 

NOTES: 
I. Drains shall be placed adjacent to each web at each 

Intermediate diaphragm (fwo drains per Intermediate 
diaphragm). 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. 

2. Concrete face may be sloped with a maximum 
1:24 draft to facllltate formwork removal. 

3. Intermediate diaphragms must be cast and concrete 
release strength obtained prior ta removing beam 
from casting bed. 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

MARK SIZE NO. REQ'D LENGTH 1r 
Al 

A2 

B 

c 
DI 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

6 4 

4 12 

5 12 

4 24 

3 228 

3 38 

5 24 

4 28 

4 See Tobie 

4 See Tobie 

5 See Tobie 

5 28 

4 See Tobie 

%" r/! Strand 2 

5'-6" l'-0" 

I 3" r/! Pl"\ I 

-------N- - --
""" lo 

/01/z" 

Bors 4F 

1r --

l'-4%"1 3'-0" 

Bors SK 

--DIM L - 4" 

DIM L - 4" 

5'-4" 

5 1-5 11 

11-6 11 

4'-6'r Bors 3DI 

6 1-61r 

6 1-61r 

5'-3" 

4 1-ll" 

Bors SB 

6AI L - 4 11 (Min. Lop Sp/Ice = 2'-7"J 
4A2 L - 4" !Min. Lap Splice = l'-4"! 

-Jl 
Bors SE 

9'-2'h'r 3D2 4 1-6 11 

17'-B'r 

3 1-11 11 

Bors 6AI, 4A2 and 3D2 
DIM L - 3" 

rF/eld Bend 

!C as Required 
""' for Skew 

• -

I 
3 1-11 11 

I ;._ 
I Bors 4C -;,. 

LJ tt=I 3 1-1!" 
I 

Bors 4G Bors 4H 

l'-0" l'-0" 

3" l/J 
Pin, --,r-

""" lo . 
~ 

\ 1d/2' 
~ 

I 
Field Bend '-
as Required ' 

~' for Skew 

~ • ' -

IV," I 
I 

4 1-6" 
I 

Bors SL Bors 4M 
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8 1-/0'J Spacing Bars 5K fin Pairs) 3'J 31sp.ff1 3 11 19 sp. ff1 6 11 

. . 
l'-4') 3'-j'I l'-4" Sp<JGlng Bars 4M !In Pairs! 2'-0%" 24 sp.ff1 3 11 19 sp. ff1 6 11 

~ Safety Sleeve --t----, 9'h" 

Safety Sleeve 
with Cap !TypJ 

7" 

Strand N 

(See Note 5) ---t--, 

7:f Jr Chamfer 
!Typ. bottom of 
top flange only!--':'.'"---

Yz IJ 8Yz II 

9" 

Ba rs 4A2 !TypJ 

6%'/ 

* Reinforcing steel Is symmetrical 
about ~ Beam for Half 
Sections A-A and B-B. 

IV," Chamfer !Typ. bottom 
of bottom flange only! -----

"" 
l -"' 
. 
~ 

** Intermediate Diaphragms shall be provided.
(!! - At midspan. 
f2J - At 30'-0" max. from mlds{Xln when 

beam length W exceeds 80 ft. 

4'-3Va" 

2' If 2' "1 
0 ~ 0 ~ 
~ell ~ell 

v~ Beam 

. . 
~ ~ "' 

Spacing Bars A 3'/,," 
I 

Bars 4M lap with 
Bars 5K as shown !Typ.! 

Bars 4A2 

2%" 

!Typ.! -~#-If/ I 

"' . 
~ ""-

Spacing Bars 4F 2%" 
!In Pairs! 

St rand N Block out 
'- !See Note 9! ~ 
5l 
<:; Bars 4F (TypJ, 

~ 
;... ( 

Al!TypJ Bars 6 

Stra 
(TypJ 

nd N 

re Note.• Bars A a 
shown as (•) 

ti 
I 

;,. 
b 

I 
<o 

Strand 
Blockout 
!See 

I 

I 

I 

I.' 
q 
/ 

c I= 

c I= 

c I= 

E~ 

c I= 

c I= 

c I= 

c I= 
c I= 

Omit these Bars 4A2 
as required when s 
are provided at or 
their locatlons !Typ 

only 
Note 9!~: 

fronds Drain J I= 
above Pipe- I= 
J. I 

--:; " I= 
I 

Q J~ 
~ I 

NOTES.-
ex No. 20210 - Typlcal 
Is and Notes and the * Half Section A-A * Half Section B-B 

Work this Index with Ind 
Florida U Beam Dela/ 
Florida U Beam - Ta 
In Structures Plans. 

ble of Beam Variables 

TYPICAL SECTION For referenced notes see Index No. 20210. 

6 sp. f!! 3" 
~ ~ Safety Sleeve with Cap Bars 5K !Ty7 

l'-!o'h" (See Note 5! 

Bars 4M !TypJ~ Bars 6Af) 

,, I 

t!:; t9 :i; ~ ~~ ~ ~~ ' 
I= = I= = = f'C ;:= ;:= ;= - ;= ~ ~ ~ 

I= = I= = = I= ~ '= '= '= ~ ~ '= 

I= = I= = = f'C ~ = ~ = ~ ~ = 

. 
I= = I= = = ~ ~ ~ ~ ~ t'= = t'= = 

I= = I= = = f'C = I= I= = I= ;::: = == I= 
I= = I= = = I= = I= I= I= == =I= 

I= = I= = = f'C = I= I= = I= ;::: = == I= 

I= = I= = = I= = I= I= I= == =I= 
I= = I= = = f'C = I= I= I= ;::: = == I= 

I= = I= = = ~ ~ ~ ~ ~ ;::: = == I= 
I= = I= = = == = =I= I=== I=== 

- - - - ~ 

- - - - ~ ::.. ,_ - - - - - ~ - - - - -
";= = >o= = o= I= -;;= I= ';;= >o= =p: ::[ ) - - h 7 p 

\~Bars 5E lBars 5B '-Bars 4C Bars 31J!_) '.\,_Bars 3D2 
(TypJ !Typ.! 

Bars 3DI and 3D2 - 18 sp. fD 6 11 sp. with Bars 5K as shown . 
ELEVATION AT END OF BEAM 

DIM L = Casting Length fOVerall Length of Beam along ~ Beam Including length Increase as required for beam placed on grade and DIM R to compensate far elastic and time dependent shortening effects) 

3" 

ace End F 
!TypJ -

EN D I 

IA 31 sp.,, 3" la ~ Beam ------< Spacing Bars 5K 
19 sp. o 6 11 SI sp." VI S2 sp." V2 S3 sp. !Bars 4M fled to Bars 5K, nots~ !TypJ DI reef/on of Stationing r--_ 

! i--- ! ! ! ! lil V3 !Symmetrical about ~ " top of Beam! 
n n . .. 

:=-=Vold -;a: (Typ~ - - - - - - - - - - - - i ! i -ln:r:edlate~l~ragm- - - - - : 'i - - - - - - - - - - - - : Ii -ln:r:edlate~l:hragm- - - - - - - - - - - ~ 
2'-0"I End Diaphragm (Typ.! I I (rwhen required!** l'-0" I 11 Intermediate Diaphragm I ' (rwhen required!** I 

I I !Typ.! I I I I 
le.- - - - - - - - - - - - - - - - - - .,,. =-- - - - - - - - - - - - , =-- - - - - - - - - - - - , 1 =-- - - - - - - - - - - - - - - - - - .,,I ------------------ I ------------I ------------ ------------------

Varies I 20J-O'J min. - 30'-0" max. Spacing Intermediate Diaphragms ** - Begin or end Bars 4M fsee 11ELEVATION 
I " !Symmetrical about ~ " top of Beam! AT END OF BEAM above! 

ELEVATION 

@ -
-

2006 FOOT Design Standards 
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-

,--- Bars 6AI, 4A 2 
and Strand N 

Bars 5L 

tI :::: 
I=""" I= ~ 
F ';= = 0 

F ';= = = = 

F I= = 0 

~ I= I= o= I= 

j::: I== I= p 

I= I== I= I== = 

j::: I== I= p 

j::: I== = F= I= 
j::: I==- = p 

j:::~ = p 
FI== = I= = 
~ -.- -~ 

I= I--'-- p 

Bars 4A2 

I 

END 2 

Last 
Revision Sheet No. 

07/01/05 1of3 
Index No. 

20272 



~ ~ c 

~ \i! ~ 
;;j ~d Face/ 

~ ~ 
~ &I ~ &I . . l ll-~ ~ \\ ( ., 

-

A' Bars A 
1 

c, (Shown ~ \ Co 
I I as (•J 

;,. ;,. 
TypJ~ \ 

" " Co Co , 1 .. I .. 
:Ji. :Ji. 

~· \0 "- ,\\ 
'\ '., 3~1r 

-

Drain Pipe ITyp.! f \.~ . 
i'i': - -
"' . 

'~ I 

~ "-

!;_ 

11-9 11 Min. Lap 

11-4 11 Min. Lap 

I 

I 

I 

I 

I 

I 

I 

I 

I 

- ~ - - -

4
11
14" 

Bars 5L 
Bars 4C Bars 5E (NS! and 

Bars 5B (FS! Bars 5K 

;Bars 4F 

~' \ 
. 
I 

I../ I 

Bars 5E 

and N 
I 

I 
I 

:+i Bars 5L 

Bars 5L 
ITyp.! 

(NS! and 
(FS! I I II Bars 4C 

I 

' 
I h 

End of Beam 

- - 0) 

'Ii 
I Bars 5L (NS! 

IV2 11 x 3!4 11 Chamfer 

1---[ Beam 3" 

Vaid Face 

~~~::::==1H-Bars 4F ITypJ 

Bars 5B 

f-"=~H--Bars 5K (TypJ 

6" / 1-0 11 3" Spacing 

[Beam~ 
Vold Face 1 Vold Face 

~~~~~~~~~~~~~~,~~~~~~~~~~1~~~~~==3 

~ ~ ~~ ~ ~ ~~~~~~~~I~~~~~~~~~~~~~~ +---+E==-=' ct ~ ='-==3-t---+ 

I
:""' ~~-I -~~~~~~~-t~~~~~~~- Bars4M 

-~~~~- -~~~~- (TypJ -:~1~~~~~~-

Bars 5K 
(TypJ 

Spacing Bars 5E (NS! and Bars 5B (FS! 8" I 5 sp. o B" = 3 1-4 11 8" Ba rs 5B and 5E 

Bars 5K 
(T J YP 

4 1-8 11 

END VIEW AT END DIAPHRAGM 

B ors 4M 
Vold Face) (Typ.! 

' 'I !,/~~~~~~~~~~~~)~~~~~~~~~~~~~~ 
\I 

I {'" ,_,, "~111'\ I 
:ors f B ITypJA----~ Bars 4C ~- ~ ~-- ~ 

I 

' 

" ~ ~ ~ 
_, 
_, J 

I 

~ - ~ 

' 
I 

End or__) '---Bars 5L <:i I '---Bors 5£ 
Beam 

"" 

I' 

I 

' 
' 

' 

Bars 4F 

2 sp.l!l 8" 4"14" 2 sp. tJ 8 11 Spacing Bars 5B and 5E 

Spacing Bars 5K (Along [ of Beam! 
T 

(Bars 4F and 4M are Paired with 
Bors 5K as shown) 

TOP VIEW OF END DIAPHRAGM 
<Bars 3DI And 3D2 Nat Shown For Clarity) 

2'-0" 

SECTION C-C 

NOTES: 
I Drains shall be placed adjacent to each web at each . 

2. 

c, 
I 

"' 

b eam end (four drains per beomJ. Drain Pipe shall 
b e 2" Nominal Pipe Slze9 Schedule BO PVC. Provide 

emovable pipe plugs to prevent concrete entrance r 
urlng beam casting. Plugs to be removed from the 
ns!de after casting. Galvan I zed screen w! re shall cover 
he end of the pipe and bent down around the sides of 
he pipe, a minimum of I" and secured prior to costing. 
Concrete face may be sloped with a maximum /124 

d 
I 
; 
; 

d raft to focllltote formwork removal. 

~" Chamfer along the 
leaf Face of the Top 

nge and Web and 
rs/de of the Top 

nge (TypJ 

Spacing Bars 5K (Along [ of Beam! 

!Bars 4F and 4M are Paired with 
Bors 5K as shown) 

Vert 
Fla 
Unde 
Fla 

Bars 5E ~ 
ITyp.! 

9 
<.\J 

Bars 5L 

End of Beam 

Bars 4F 2 sp. f!! 8 11 4 11 4 11 2 sp. f!! 8 11 Spacing Bors 5B and 5£ 

% "Chamfer along the Vertical Face 
of the Top Flange and Web and Underside 
of the Top Flange ITyp.! 

TOP VIEW OF SKEWED END DIAPHRAGM 
AND STIRRUP TRANSITION ZONE 
<Bars 3D2 Not Shown For Clarity) 
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( 

,.----3 11 Chamfer 
(Typ.J 

. , 
,; ({Bars 4H 

Spacing Bars 4G 

C[ ,Beo,lfm ~Bars 4G 
~ (TypJ 

I 

\ / 

11 

I 

6 sp. tJ 6 11 = 3'-0" 

' 
2 11 Clear 

rTyp.J 

Bars 5K (TypJ Bars 4M (TypJ 

Bars5K~ 

• I / 

TOP VIEW OF 
INTERMEDIATE DIAPHRAGM r-[ Beam 

lo l'-4" 

Min. Lap 

-, 
I 
I 
I 

I 
I J 

' 

/
1-011 

[ Dlaphragm-r,---., 

of Boom (~;;;J~ " I 6" I 6" 

~and N '--J1 '-JI [;~~ °/iange 

~ 
Ii '<] ,,)) 0 Top of 

71 

" 
r- - - - - - - - -c _ _Intermediate. 

1 

\ Diaphragm 

' 
Bars 4G---.... 

I 

(TypJ 
Bars A ' I ~.II II 
(Shown \11'1='\====;:=~~=*~~~~:===ll==="'~ N""'=lf1-Bars 4H 
as (•! / J.\ ·

1 
I 

/ 
// 

(&"~ 
-~I 

Typ.J ~\\'·=;, ,c===JF=$=$$==i:===i:==$$==i~=l==F .I~··, II 
~"I I 1 

\\. JI/ 

';1 ________ 1(~~.0=~-~=-~-=-==~~-=~-=~=-~~:J Pipe Drain 
(TypJ 

Spacing Bars 4G 10" 6 sp. tJ 6 11 = 3'-0" JO" 

4'-8" 

SECTION AT INTERMEDIATE DIAPHRAGM 

, I j 
Top of 
Bottom 
Flange 

90° cot-:- ' LI ~· 7ote 2J 

of Beam - r-- '1' '°\ 
i--;;;.,,--+--LJJ 
,, 'i •=\-

NOTES.-

0 

3" Chamfe~J 
I 

,...--0 c::::::l JI == 0 

Drain Pipe 
(Note /J 

Bars 5K \ / 
(Typ.J~ 

SECTION D-D 

0 

I. Drains sholl be placed adjacent to each web at each 
Intermediate diaphragm rtwo drains per Intermediate 
diaphragm!. Drain Pipe sholl be 2" Nominal Pipe Size, 
Schedule BO PVC. Provide removable pipe plugs to 
prevent concrete entrance during beam casting. Plugs 
to be removed from the Inside after casting. 

2. Concrete face may be sloped with a maximum 
1.-24 draft to facllltate formwork removal. 

3. Intermediate diaphragms must be cast and concrete 
release strength obtained prior to removing beam 
from casting bed. 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

BILL OF REINFORCING STEEL FOR ONE BEAM ONLY 

MARK SIZE NO. REQ'D LENGTH 

Al 

A2 

B 

c 
DI 

D2 

E 

F 

G 

H 

K 

L 

M 

N 

I 

6 4 

4 14 

5 12 

4 28 

3 228 

3 38 

5 24 

4 28 

4 See Table 

4 See Table 

5 See Table 

5 32 

4 See Table 

%" l/J Strand 2 

5 1-9 11 
/

1-011 

3" qJ Pin '\ J_ 
<-"" lo 

10'/z" I -

Bors 4F 

1r --

/'-6~"1 3 1-0 11 

Bors 5K 

DIM L - 4 11 

DIM L - 4 11 

51_,,, 

5'-711 

,,_511 

41-511 

71-311 

51-911 

6 1-0 11 

s'-r 
101-011 

191-511 

3 1-1/" 

DIM L - 3 11 

-

;. 
I 

;,., 

JL Bors 3DI 

Bors 5B 

6AI L - 4 11 fM!n. Lap Spl!ce = 2 1-7 11
) 

4A2 

3D2 

L - 4" (Min. Lap Splice = l'-4"! 

4 1-6 11 

Bors 6AI, 4A2 and 3D2 

rF/eld Bend 

!C as Required 
""' for Skew 

• 

I 
4 1-1 11 

Bors 4C 

LJ tt=I 4 1-1 11 

Bors 4G Bors 4H 

/'-O'J /'-O'J 

I 

3" r/J 

__ f J Pin, 

<.Jo lo . 
~ 

\ 1d/2' 
~ 

I 
Field Bend '-
as Requlrea ' 

~' for Skew 

~ • I -

IV," I 
I 

4 1-6)' 
I 

Bors 5L Bors 4M 
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Begin Span 

Begin Span 

Begin Span 

Begin Span 

DIM "C" 

Bottom of Deck 

[Span-
Top of Beam 

BUILD-UP DIAGRAM FOR TANGENT SPANS 
<ALONG ~ FLANGEJ <CASE /J 

DIM "C" Bottom of Deck 

[Span-
Top of Beam 

BUILD-UP DIAGRAM FOR SAG VERTICAL CURVE SPANS 
<ALONG ~ FLANGEJ <CASE 2.J 

DIM "C" 

Bottom of Deck 

[Span-
Top of Beam 

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
- CONTROL AT ~ SPAN 

<ALONG ~ FLANGEJ <CASE JJ 

Bottom of Deck 

[Span-

BUILD-UP DIAGRAM FOR CREST VERTICAL CURVE SPANS 
CONTROL AT BEGIN OR END SPAN 

<ALONG ~ FLANGEJ <CASE 4J 

End Span 

End Span 

End Span 

End Span 

NOTE1 

BEAM CAMBER AND BUILD-UP NOTES1 

The bulld-up values given In the table are based on theoretical beam cambers. 
The Contractor shall man/tor beam cambers for the purpose af predicting 
camber values at the time of the deck pour. If the predicted cambers based 
on field measurements differ more than +/- !6 11 from the theoretlcal "Net 
Beam Camber tJ 120 Days" shown In the tabfep modify the bulld-up dimensions 
as required. When the measured beam cambers create a confl!ct with the 
bottom mat af deck steel, nctlfy the Engineer a minimum a 21 days prlar to 
casting. 

DIM "A" Includes the weight of the Stcy-/n-Ploce For,-,,.,;ork. 

r ;;T;;;TI;;; -;;D~N;;, - - - - - - - - - , 

I Although not shown here In the Diagrams or Notes9 the effect of Horizontal 

t...::'r~r:.=h:!r::1t9 need:_;: ~co~e::!_ ~fh:...!,,u~up Cal~lo~ I 

DIM "A" 

I--- [Span 

DEAD LOAD DEFLECTION DIAGRAM 
<ALONG ~ BEAMJ 

Varies 
Var/es 

* Dlmenslons are along slope. 

~ rsee Beam Shee; J 
~ Left Top Flange * l s 

*l'-4 1/ 1 I 

(See Boom Sheets) 

* ~ ~ Right Top Flange 

[Beam~! 
*a" *a" I 

Slope = Varies ~ 

11-4 11 

-1~=r-----f-----~~J~=J"-----r-Br1dge Deck -----1 rvarfes! 

~ V,' Design Mtn.rTyp.J 
See Required Thearetfcaf 
Bulld-up over [ Left Ffang 

BUILD-UP OVER BEAMS 
(LOOKING AHEAD STATIONJ 

See Required Theoretical 
Bulld-up over [ Right Flange 

Florida U Beam 

Work this Index with the Buffd-up and Deflect/on 
Data Table for Florida U Beams In Structures Plans. 

@ -
-
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Front Face of 
Backwall or 

Kl 
~ 

K2 
~ 

q; Pier or Bent l J - V2 

..... ~-------! 
Bearing V2 Bearing- J _

1 

Front Face of 
Backwall or 
V2 Pier or Bent 

END I 
Edge of Flange 

END 2 

DI reef/on of Stationing= 

CASE I 

rq; Bearing 

+-Y Yf Chamfer Acute Corners of Bottom Flange (TypJ < ~I Edge of Flange , " Front Face of 

~ q; Pier or Bent 
" '<:Backwallor 

l/!<900 ~ 
' ' 

q; Beam -~ - -- - -- - - - l-1/J < 90° 

~~~r;;:,,a~~ of ' A Y' 
q; Pier or Bent __/ ~ 

END I END 2 

Front Face of 
Backwall or 
q; Pier or Bent 

END I 

q; Bearing 
DI reef/on of Stationing= 

CASE 2 

Bearing ''""~/;;) 
f-____ ---,---/....,,, "_ ~ l/J < 900 

/ 

'~FrontFace of 
+--.....,,.__, Backwallor 

q; Pier or Bent 

Flange (TypJ 

END 2 

DI reef/on of Slot Ion Ing= 

CASE J 

=SCHEMATIC PLAN VIEWS AT BEAM ENDS= 

T raffle Roi/Ing (32" 
F -Shape shown, 
others slmllar! 

Addition Top 
reinforcement 

8" Deck* 

BEAM NOTES 

I. All bar dimensions are out-to-out. 
2. Place two (2! Bars 5Z at each end, and then one(/) Bar 4K each local/on as detalled alternatlng the direction 

of the ends for each bar (see "ELEVATION AT ENO OF BEAM"! • 
3. Bars 4L shall be bent prior to the beam leaving the prestress/ng yard. Bars 4L shall be bent parallel to the ends 

of the beams. 
4. Caution should be used with Bars 4L In the ends of exterior beams to assure the bent portion of the bar Is 

properly oriented so !hot the bar w/11 be embedded In the diaphragm concrete. 
5. Strand N shall be either ASTM A416, Grade 250 or Grade 270, sfNen-wlre strands-%" (/J or larger, stressed 

to 10,000 lbs. 
6. Unless otherwise noted, the minimum concrete cover for reinforcing steel shall be 2". 
7. At option of the Contractor, welded deformed wire fabric may be used In lleu of Bars 3D, 4K and 4L except 

as noted below for skfMled end conditions. The wire sizes and spacing shall match those shown on the 
Standard Beam Detalls sheet for these bars. In this fNent, Bars 4K may be fabricated with the omission of the 
lower outstanding leg provided that two long/tudlnalwlres are placed !welded!at the lower end of the bar. The 
first (lower! wire shall be located I" from the end of Bars 4K and the second wire 2" minimum from the first 
wire, but{)() less than Y.. of the beam depth from mid-depth of the beam. Welded wire fabric shollconform 
to ASTM A497. When welded deformed wire fabric Is used, the end Bars 5Z shall remain comentlonal mlld 
reinforcing. 

8. For beams with skewed end conditions, welded deformed wire fabric shall not be used In the ends of beams 
within the /Im/ts of Bars 3D. The end reinforcement, defined as Bars 3DI, 3D2, 4K and 5Z placed within the 
/Im/ts of the spacing for Bars 3D (approximately 1.5 times the overall beam depth! In "ELEVATION AT END OF 
BEAM", shall be placed parallel to the skewed end of the beam. Bars 4K located beyond the /Im/ts of Bars 3D 
shall be placed perpendlcvlar to the long/tudlnal axis of the beam. Placement of Bars 3DI and 3D2 correspond to 
END I and END 2 respectlvely, as shown In the beam "ElE.VATION". For Bars 3DI and 3D2, Dimension B and the 
overall length shall be adjusted to flt the width of the bottom flange measured parallel to the skew. 

9. Bars 4K and 5Z shall be placed and tied to the fully bonded strands (see "STRAND PATTERN"!. 
10. Bars 3D shall be bent around a I" diameter pin. 
II. For Bearing and Framing Detalls, see Structures Plans. 
12. For Camber and Bulld-up Detalls, see Structures Plans. 
13. For referenced Dimensions, Angles and Case Numbers see lnverted-T Beam - Table of Beam Variables In 

Structures Plans. 
14. For thickened decks beneath Traffic Ra/lings and Parapets Increase Optional Deck Forming Notch to provide 

the deck thickness shown In the Structures Plans. 

--------------------, I INSTRUCTIONS TO DESIGNER: 

I To llmlt Bursting Forces, the maximum prestress force at beam ends from fully bonded strands I 
Is /Im/led to 310 Kips. No losses shall be applied when calculatlng the Bonded Prestress Force. I 

I 
The reinforcing In the ends of the beams must {)()f be modified without the approval of the State 
Structures Design Engineer. 

~-------------------J 

* For long bridges Increase deck thickness In accordance 
with the Structures Design Gu/defines 

6" Deck* 6" Deck* 

Transition 

Field bend reinforcement 
to provide 2" Cover beneath 

B" Deck* 

Transition 

Traffic Roi/Ing 2" Cover 

6 11 Deck* 

Transition 

Traffic Roi/Ing !Median 
shown, others slmllarJ 

I 
Thickened 

!See plansJ----it-4.~ 
Thickened 
Deck 

Typ/ca/Deck ";;:;:;:;:;;;::::;~~~~~~~;:'.i~~~~~~~~~~;::::::;:~:3" 
2 11 Cover 

Add If Iona/ #4 Bars 
@ 11-6 11 (Max.J sp. 

reinforcement "t:/.-
(centeredJ__/ 

EXTERIOR TRAFFIC RAILING 

Add/Ilona/ #4 Bars 
@ 11-6" (Max.J sp. 

INTERIOR TRAFFIC RAILING 

SCHEMATIC SECTIONS FOR DECK THICKENING BENEATH TRAFFIC RAILINGS 

@ -
-
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Spacing Bars 4K 5'h" 2 sp.rD 3" 

9" 6" 9" Bars 5Z 2" 

~ 
"' "' 
~ 
1;; 

;:\ . 
._ ~ 

~ 

~ 

~ "' ~II "' t: l!) . 
/Bars 4K j 5Z 

=:j:j==;:J~=i=~-Optlonal Deck Forming 

&i 
C\j 

. 
~ ~ 

1 __ 1 _ 1 ---::T----t-t---:i:===l"'"iffirtirtjJ Notch rTyp.J d! 
~ 

"' 
t---t~-'---:-:~---t~~r- ~Bar 5C tied 

Strand N- I I to Strand N 
~---f--------lf--+~;:._ 

I 

- r---Bar 5A Bar 5A tied 
to Bar 3D~ 21/4" Clear 

<s• \ )<[Bars 4L shall be 
_ -------i-------:o/ )~ tied to stirrups 

~-"'<\it======t--~-~---~'H ~ Bars 30/or 302 
~ l\IJ / ' 

II " 

Perpendlcular 2'h 11 

to End of Beam 

Strand N 
~ 

Bars5Z~ 

"' !'h" Clear 

Min. 

Bars 4L 

).. 

IV," Chamfer 
Sooc/na Bars 4L _/ 

%"Chamfer fTyp. top & i----5_" __,.~_7_" _ _,_~_7_" _ _,__5'_' __, 3Y," (Nomlna/J 

bottom of bottom flange! (See Notes 2 & 9! 

2'-0" 

I I II 11 Ml 

~ u I " u ~ u Ill 
\ I 

\L_ Bars 3D (Typ.J 

5'h" 4 sp. f!J 6" 

BILL OF REINFORCING STEEL 
FOR ONE BEAM ONLY 

SI sp. a VI MARK 
NOTE 

SIZE 
NUMBER LENGTH 

NUMBERS REQ/JIREO (NOTE /J 

A - 5 4 See Table 
c - 5 2 10 1-611 

DI 7, 8 & 10 3 12 See Table 
D2 7, 8 & 10 3 12 See Table 

K 2,7,8&9 4 See Table 3'-0" 
r,Bars 4K L 3,4 & 7 4 8 3'-10" 

N 5 %"I/I Strand I DIM L + 5" 
z 2,8 & 9 5 4 3'-0 11 

BENDING DIAGRAMS rsee Note n 

\ I'--r- Bar 5C 

,,.. Bars 5A 

I 
I I 

~ u u 

(See Table! W 11 Ml 
u Ill u 

BARS 3DI& 3D2 BARS 4K & 5Z 

fr End of Beam 

I See Table 

Spacing Bars 3DI or 3D2 - sp. with 
Bars 4K & 5Z as shown rsee Note 8! 

' 
END VIEW NOTES.-

Work this Index with Index No. 20310 - Typical 
lrwerted-T Beam Dela/ls and Notes and the 
lrrverted-T Beam - Table of Beam Varlables 
In Structures Plans. 

ELEVATION AT END OF BEAM 
<Flange Not Shown For Clarify} 

~ 
I 

' 3'-2'h" 
I 

I I 

BARS 4L BARS 5A 

5~" 

END I 

For referenced notesp see Index No. 20310. 

For Dimensions Lp RP VI thru V4 and number 
of spaces SI thru 549 see lnverted-T Beam 
Table of Beam Variables. 

10'-0 11 

BARS 5C 

DIM L = Beam Casting Length (Overall Length of Beam along ~ Beam Including length Increase as required for Beam placed on grade and DIM R to compensate for elastic and time dependent shortening effects! 

2 sp. tl 3" 
( SI Spaces <11 VI S2 Spaces fl V2 S3 Spaces fl V3 S4 Sp. I Spacing for Bars 4K 

I " V4 ~ Symm. about ~ Beam 
DI reef/on of Stationing c=--

~ ~ 
I 

r~ Beam 

I 

ELEVATION 
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Bulkhead Cap 
!See Bulkhead Plans 

I INSTRUCTION TO DESIGNER: 

I The bottom of the 11X 11 dimension shall be / 1-8 11 below the mud fine. 

for actual Cap outline!~ 

I The tip elevation of Concrete Sheet Plies shall be determined 

I ~ t~Geotechnlcal Engineer.:_ _ _ _ _ _ _ _ 

CROSS REFERENCES: 

Plastic Filter Fabric 
(ContlnuousJ 

Existing Ground 
!Mud Line! 

For Dimensions L and X see Sheet 
Pile Data Table In Structures Plans. 

Type 11A" 

Bottom of Dim. "X" 
and Fiiter Fabric 

SECTION THRU BULKHEAD 
!Showing Plastic Filter Fabric! 

2'-6') 
Type "A" (Typ.! 

DETAIL "A" 
!Cap and Anchoring System Not Shown! 
fSectlon Taken Above Dimension '1X11J 

NOTE: Detall 'JA" shows a Part-Plan View of an assumed bulkhead. 
See Bulkhead plans for actual Plan View. 

Starter Pile 

Sheet pile 

Type 118 11 

--~-------' 

fSectlon Taken Below Dimension "X"J 

@ -
-

SHEET PILE DESIGN CRITERIA AND NOTES 

DESCRIPT/ON1 

Standard drawings Indices Serles No. 20400 Include details for three types of plies with two thicknesses. 
Types 118 11 and 11C11 plies (corner pllesJare of reinforced concrete construction, and Type "A" Is of prestressed 
concrete construction. The pl/es shall be manufactured, cured and Installed In accordance with the requirements 
of the contract documents. 

NOTE: Index No. 20430 and/or 20440 are Included If Type "B" and/or "C" plies are required. 

GENERAL SPECIF/CAT/ONSI 

The Flor Ida Department of Transportation "Standard Speclflcatlons for Road and Bridge Constructlon". 

DESIGN SPECIF/CAT/ONSI 

Florida Department of Transportation fFDOTJ "Structures Design Guldel!nes"p current edition. 

American Assoclat!on of State Highway and Transportat!on Off!clals fAASHTOJ "LRFD Bridge Design Speclflcatlons 11
, 

current edition. 

llATERIALS1 !for materials not listed refer to the design specifications! 

CONCRETE 
Class: 

Strength: 
Unit weight: 
Modulus of Elastlclty: 

REINFORCING STEEL 
Grade: 

PRESTRESS/NG STEEL 
Grade: 

V !Spec/al) for slightly and moderately aggressive er>1/ronments 
V (Spec/al w/ Sf/lea Fume) for extremely aggressive erNlronment 
4,000 psi minimum at time of release 
150 pcf 
Based on the use of Florida lfmerock concrete 

60,000 psi ASTM A6/5 

!!10,000 psi (Low-Relaxation Strand! 

DESIGN PARAllETERSl!refer to the design specifications unless noted herein.! 
Rectangular Prestressed Concrete Section.• Minimum 1,000 psi uniform compression after prestresslng losses 
Pick-up, Storage, and Transportation: 0.0 psi tension with 1.5 times pile self weight 

ENVIRONllENT1 
The plle designs are appllcable to all Environments. 

PLASTIC FILTER FABR/C1 
The plastic fllter fabric shall extend to the bottom of the 11X 11 dimension. 

PILE PICK-UP ANO HANOUNGI 
Pick-up of pile - be either a single point pick-up or a two point pick-up as shown below. 

PILE FIT-UP1 
The 2'-6" Sheet Piie dimension Is nomlnol. This dimension - be shortened /:Jy the Manufacturer up to ~" to 
allow for Sheet Pile flt-up In Its final position. Minimum Sheet Pile width Is 2'-5~ ". No changes shall be made 
to the tongues or grooves. 

2 P I t Pl k on c -up, Tl Do e nd s wn a UpfXJf t A I t ons Single Point 

0.21 L 0.58 L 

f L f 
PILE STORAGE AND TRANSPORTATION SUPPORT DETAILS 

2006 FOOT Design Standards 

NOTES AND DETAILS FOR 
PRECAST CONCRETE SHEET PILES 

Pick-up 

J 0.21 L 
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"") 

~ t:: 

5~ Bar S 
Bar S 4~ 

4~" 

. i "' 

II" 
ITyp.! 
~ - Slope only on the tongue side 

Al 1 2 - Bars A 

/ I 

/. Bars 
SI 

~ 
I/" 

v 

- ---- - ----

A_l 
6 spa. fJ1 4 11 

II" 

ITyp.! 

cl 1 2 - Bars A 

/ I 

L 

• 
'- ---

" -1 ~ '-

ii ~ "' '-o._ 

---- ----

Spaced at ! 1-0 11 Maximum 

TYPICAL PllE 

L 

,____ __ _ 

x 

10" 

Bl 
ITypJ 

- n n n n n 

Bars II II II II II 
S2 

Hffi ------- • 

B_l 
6 spa. o 4" 

x 

+-------- • 

10" 
rTypJ 

t:: /n ll--lf-lf-l\-jlf----ll-"'Bars__,f+--+-11-----ll 
S3 

+-------- • 

4'h" 6 spa." 4" SfXJced at ! 1-0 11 Maximum 6 spa. o 4" 

STARTER PILE 

STRAND DIA. MAXIMUM n D TOTAL# OF SECTION *STRESS 
fin! L fin! STRANDS MODULUS l/n 3! !PSI! 

0.5 28'-0" 6 3Y, 14 500 1150 

o.s 27'-0 11 4 5 10 500 1160 

* Unit Prestress after losses. 

Pick -up Strandls! 

---+-- -,,-
;g 

I 
'-

7" ,__ 

3V., IJ Srv1cfnn fo r 
Bars S 

Pick-up Strandls! 

31.," Spacing for 
Bars S 

@ -
-

BAR BENDING DIAGRAMS 

11 
I I 
II II 
II II 
II II 

I' 
I 

'- J 

lJ lJ 
2-PIECE I-PIECE 

BAR S 

NOTES: 
I. 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 a two piece bar 

as shown In the Bar Bending Diagram. 
6. The Contractor may use Welded Deformed Wire Fabric conforming to 

specification ASTM A4[JI' In lleu of Bars A and Bars S If the wire size and 
s{Xlc!ng provide the same area of reinforcing steel per foot as the Bars shown. 

7. For Dimensions L and X see Sheet Piie Doto Table In Structures Plans. 

JO" 
See Detall "D" See ci See Detoll "D" . 

DIMENSION A 
SI I' -113/4 II 

S2 l'-9'h" 
S3 2 1-2" 

S4 I' -6.Jj, II 

S5 l'-la34" 
S6 II" 

ST 11-7'/,, 11 

oetall"E"r 

\ ._. 1\ °" ~ -+- .. -' 

'<a 
I 

"' 

I 

Cl I/ 

.. "' .. "' ~§ Bars SI 

" '- 3 11 Cl. 
52 ~ ~§ - r-Bars 

" '- 3" Cf. 
~~ 
" 

SECTION 

Typ. 

ci 

°" A-A 

~~ Typ. 

" 
• I... 

ci 

°" 
SECTION B-B 

33A6 II 3% II 33A6 II 

Vz" 2%' Vz" 

IC_ 

DETAIL "D" 
<Typical Tongue) 

2006 FOOT Design Standards 

PRECAST CONCRETE SHEET PILE 
TYPE "A II - JO INCH THICK 

OJ 

SECTION C-C 

Vzll 3" Vz" 

-
(~ ~I 

-IC. 

DETAIL "E" 
<Typical Groove) 
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"") 

~ t:: 

s~ Bar S 
Bar S 4~ 

4~" 

"' i t:: 

L 

ff" x 
ITyp.! 
~ - Slope only on the tongue side 

10' 

Al 1 2 - Bars A Bl 
I ITypJ 

• 
/ I '- --- - n n n n n 

/. Bars 

" -1 Bars II II II II II 
SI ~ S2 

Hffi ~ '-v ii ~ v "' '-o._ 

- ---- - ---- ---- ---- ------- • 

A_l B_l 
6 spa. fJ1 4 11 Spaced at ! 1-0 11 Maximum 6 spa. o 4" 

TYPICAL PllE 

L 

II" x 
ITyp.! 

10" 

cl 1 2 - Bars A I rTypJ 

/ I 
,____ __ _ 

+-------- • 

/n ll--lf-lf-l\-jlf----lf-"'Barso-it+--+-11-----ll 
S3 

+-------- • 

6 spa.KJ 4" SfXJced at ! 1-0 11 Maximum 6 spa. o 4" 

STARTER PILE 

STRAND DIA. MAXIMUM n D TOTAL# OF SECTION *STRESS 
fin! L fin! STRANDS MODULUS l/n 3! !PSI! 

0.5 31'-0" 7 2Vs 16 720 1100 

o.s 30'-0" 5 4 12 720 1160 

* Unit Prestress after losses. 

Pick-up StrandlS! 

---+-- -,,-
;g 

I 
'-

7" ,__ 

3'/,, 11 Srv1cfnn fo r 

7' ,__ 

Bars S 

Pick-up StrandlS! 

31.," Spacing for 
Bars S 

@ -
-

BAR BENDING DIAGRAMS 

NOTES: 
I. Work this Standard with Index No. 20400. 

,--, 
I I 
II II 
II II 
II II 

I' 
I 

'---' 

LJ 

~=:i.·-

2-PIECE I-PIECE 
BAR S 

2. Intermediate Prestress Strands nat shown In Elwatrons 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 ma:t be fabricated as a two piece bar 

as shown In the Bar Bending Diagram. 
6. The Contractor may use Welded Deformed Wire Fabric conforming to 

specification ASTM A4ill In lieu of Bars A and Bars 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 Piie Data Table ln Structures Plans. 

l'-0" l'-0" 

DIMENSION A 
SI I' -113/4 II 

S2 l'-9'h" 
S3 2 1-2" 

S4 I' -6.Jj, II 

S5 l'-la34' 
S6 II" 

ST 11-7'/,, 11 

l'-0" 
See Detall "D" <:i See Detail 'E' <:i See Detall "D" <:i 

"" I 

"" 

Bars A 

"' ., 
:l § Bars SI 

" ... 3" Cl. 
~~ Typ. 

" 
<:i 

"' SECTION A-A 

"" I 

"" 

"' 
Cl 

"' ., 
:l § Bars S2 

~~ 3" Cl. 
Typ. 

" 
<:i 

"' SECTION B-B 

43A6 II 3% II 43A6 II 

IC_ 

DETAIL "D" 
<Typical Tongue} 

2006 FOOT Design Standards 

PRECAST CONCRETE SHEET PILE 
TYPE "A II - 12 INCH THICK 

"" I 

"" 

~ "' OJ 

Cl Bars A 

"' ., 
:l § Bars S3 

~~ 3 11 Cl. 
Typ. 

" Bars A 

SECTION C-C 

4 11 4" 4" 

~II 3" ~II 

-
(~ ~I 

-IC. 

DETAIL "E" 
<Typical G rooveJ 
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VIEW C-C 

II" Slope Is to 
this point 

r c 
II" 

( 
Slope only on tongue slde 

Bars A3- Bl 

Bars 
S3-)f c ~ 

S2 

Bars S 4 

1----- -----· 

c B_l 

'fl/,, " 6 spa. o 4" 

L 

2 1-2 11 

Bars A2- I ~Bars Al 

--

I... ~-- -
~ 

+---- --

'-----Bars A4 

Spaced fD l'-0 11 Maximum 

ELEVATION 
fTYPE "B 11 PILEJ 

x 

Al 
---- ---

Sf 

+------ --

I A_l 
I 10" 

6 spa. fD 4 11 

BAR BENDING DIAGRAMS 

qi BAR MARK 

SI 

30° 
S2 

S3 

S4 

Sf 

45° 
S2 

S3 

S4 

SI 

S2 
60° 

S3 

S4 

-. R5 R6 
~~ t:: 

STIRRUP DIMENSIONS <T = IO"J 

RI R2 R3 R4 R5 R6 R7 

11'!4 " g3)," /
1-61/z' 2'h" 5" 4:U, II 51/z" 

l'-11/z' g3)," I' -8% I 2'h" 'flh" 51/z" 5% II 

ff'/,," B" /'-6'J !'/,," 5" 41/zll 4'hll 

11'!4 IJ 4/,," l'-1% II 13/4 IJ 5" 3Jj,JI 2'h" 

111/z" B" l'-4'J 4" 51/zlJ 6V," B" 

l'-/114' B" t'-53/,' 4" 41/zll 71/zll B" 

fly,'' 63fi,'J l'-4'J 214 11 51/z'J 63/," 6%11 

ffV," 3V," /'-011 3" 51/zlJ 5" 3V," 

/J-011 6" t'-a34 5'14" 6" 7'14 II td/,," 

/
1-2 11 6" t'-2'4 5'14 JI 431411 83/4'J ldh" 

11-0 11 431411 ! 1-ll/z 11 3'1411 6" B" 8'%'J 

/J-011 2'h" 10" 4h" 6" 53/4 IJ 4" 

R5 R6 

STIRRUP DIMENSIONS <T = 12") 

RB Qi BAR MARK Rf R2 R3 R4 R5 R6 R7 

4/,," Sf 111/z II 1011 
/

1-6 11 31/z" 7" 431411 531411 

4/,," 

5" 

S2 l'-1-% II 1011 l'-B'/,, II 3V," 61/zll 51/,," 53/," 
30° 

8'!4 'J S3 111/z II l'-53/4 11 2" 7" 4-%" 4h" 

6'14" S4 111/z II 4" f'-1'!4 II 2'/,," 7" 33/4'J 2'h" 

4" Sf l'-0" 81/z IJ t'-3'/,, 5'1411 71/z II 6'14" 81/z IJ 

4" 

51/z" 

S2 t'-2'/,,' 81/z IJ l'-51/z 11 51/,," 61/z II 7'1411 81/z IJ 
45° 

S3 /'-011 7" l'-4 11 3" 71/z II 63/411 7" 

7" S4 l'-0" 3V," 113/, " 33/," 71/z II 5" 3V," 

3" Sf l'-dh' 6'1411 11%11 7" B" 63/411 10%11 

3" 

5'14 JI 
S2 l'-2*' 6'1411 /'-2'J 7" 6.:U,11 8" 1034" 

60° 
t'-dh' S3 5" /

1-ll/z II 4" B" B" 9" 

7V," S4 l'-dh' 2'h" 9'h" 5V," B" 51/z II 4/,," 

Varies 

7" 

Pick-up 

3V., ir Spacing fo 

Bars S 

RB 

6" 

6" 

7'14 II 

8'1411 

5'14" 

51/,," 

7'14 II 

9" 

4" 

4" 

7" 

9'/,," 

See Deta!I 110" 

Bars Al 

Strand(sJ 

Bars A3 

Bars A4 

Bars A4 

Bars A4 

r 

NOTES, 

3" Cl. 
(TypJ 

SECTION A-A 

DETAIL D 
I. Work this standard with Index No. 20400. 

3" Cl. 
(Typ,) 

SECTION B-B 

SHEET PILE DIMENSIONS 

T !In! 10 12 

Y !In! 3';16 43;16 

Z On! 3 4 

2. This drcrwtng Includes detafls for precast concrete corner pf/es for 10" 
and 12" thick sheet pfle systems. The detafls apply equally to lx!th thicknesses. 

3. The bar configurations shown In Sections A-A and B-B shall be used for 
Qi angles between 15° and 75°. For Qi angles not shown, the reinforcing bar 
dimensions fTl(J'j be Interpolated or extrapolated from the stirrup dimensions shown. 

4. All bar dimensions are out-to-out. 

BAR A2 

~45° 
5. Bars A are #8 and Bars S are #4. 
6. Values for Stirrup Dimensions are shown for qJ equal to 30°9 45° & 60° only. 
7. At the Contractor's option Bars S may be fabricated as a 2 piece bar with 

a minimum lap length of ! 1-6 11
, as shown In Bar Bending Diagrams. 

B. ff Type "B" pfle ts used as a Starter Piie show tongue on lx!th sides of pfle 
from Dim. "X" down. Show dimensions for Bars 52, 53 & 54 In shop drawings. fTT RB 

I - PIECE 2 - PIECE 
BARS SI& S2 BARS S3 & S4 

@ -
-

9. If tongue must be on the opposite side from that shown all dimensions and Bars A, 
S2, S3 and S4 wfff be the same but opposite hand. 

10. For Dimensions L , X and Qi Angle see Sheet Piie Data Table In Structures Plans. 

2006 FOOT Design Standards 
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L 

l'-4" ta%" 2'-2" x 
s A4 bar ends I Thi 

h ere If T=/2" ------
D-

Bars S3\ 
fl Bl 2- Bars A2-7 !Bars Al 

Bar A4\ Al 
I_ 

Bars SS 
- Bars S4 

.... 

3" 
(TypJ D-

" " ~~ 
i:1 ~ END VIEW 

4" 6 spa.@ 4" 

T 

y 3%" y 

~II 2-%" !4'' 

**Bar A4 

N ~ 

.... ;. ;., 

N ~ 

2'!." [ Bulkhead 

For 10 11 Piie t'-3" S" 
For 12" Piie f'-3" 6" 

SECTION C-C <T=IO" or 12."J 

-

C_lB_l 
I Bars S2-

"" "" 

Lo~ 

" " =:::::::::: Bar AS Q. Q. 

i:1 ~ ._ ._ 
~~ Bar A4 

' 't- -

I 

LBars A! 

Spaced ff1 / 1-0 11 Maximum 

ELEVATION 
(TYPE "C" Pll£J 

,___ "\ 

' 
LBarsA~ 

Bars SI 

Bar S2-

Bar S3 

Bar S4 
Bar SS 

SECTION D-D <T=IO"J 

Bar S2-

Bar S3 

Bar S4 

Bars Bar SS 
A3 

Bar A6 

SECTION D-D <T=l2."J 

10" 
I (TypJ 

I 

II 

~ 
Plck-u 
Strand( 

p 
s! 

6 spa. tJ 4 11 3V," Spacing fo r 
Bars S 

STIRRUP DIMENSIONS 

8 T !In! BAR MAR~ R2-

SI 7" 5%" 
S2- 7" 8" 

10 S3 6V," 7'4'' 
S4 5!4'' 6Y2'J 

SS 4'%" S"U" 
90" 

4%" SI 9" 

S2- 9" 7" 

12- S3 &;. " 61.," 
S4 7V,," 5~11 

SS 6'%" 41'-'J 

SHEET PILE DIMENSIONS 

T (In! 10 12-

Y On! 33;/5 43;/5 

Z On! 3 4 

" " :::::: =:::: 
Q. Q. 

Q~ 
See Section C-C See Section C-C ._ ._ .... 

~~ S2-

"" 
~ 
!:: 

*Bar A4 
Bars SI Bar AS 

**Bar A4 Bars A2-
**Bar A4 .... c Bar A6 

R3 

7" 

41:# II 

47:# II 

47'" 
4%'' 
9" 

67:#" 
67:#'' 

67'" 
67:#" 

2" fTyp.J 
3 11 Cl. 

! 1-8 11 For ID" Plle 
f'-9 11 For 12 11 Piie 

SECTION A-A SECTION B-B 

* This Bar A4 shall be / 1-2 11 shorter than other A4 bars for T = 12". 

** This Bar A4 (not shown In el,,;atlon! Is Included only If T = 12-". 

BAR BENDING DIAGRAMS 

R2- R3 

STIRRUPS S 

l'-2" Varies 
..., .,. LO 

I I I « « « 

~ ~ b ~ /, ..., '5J ' 
,(-~~4S0 !Bars A2- only! 

v BARS A 

Note: All Bar dimensions are out-to-out. 

NOTES: 
I. Work this standard with Index No. 2-0400. 
2. All bar dimensions are out-to-out. 
3. Bars A are #8 and Bars S are #4-. 
4. This drawing Includes Information for precast Corner Plies for IOu and 12u 

thick Sheet Piie systems. The detalls apply to both thicknesses bill the bar 
configurations change sllghtly according to the thickness values used. 

5. If Type "C" pl/e ls used as a Starter Piie show tonr;ue on both sides of 
plle from Dim. 11X11 down. Show dimensions for Bars 52~ 53p 54 & 55 ln 
shop d rowings. 

6. If tongue must be on opposite side (Groove SfdeJ from that shownp all dimensions 
and reinforcement shall follow the corresponding Tongue or Groove side. 

7. For Dimensions L and X see Sheet Piie Data Table In Structures Plans. 

@ -
-
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--

...J 

--

w 
I 

PLAN 

I 
I [ Bearing 

Pod 

~ " Elastomer Cover 4 ,,----- -3 10 G age 
Layer !Typ.! 

-
-, 

0 '<; 
~ t: 

Steel Plates I r::~See Detall 11C1' 

Y., 11 Elastomer 

Cover !TypJ 

Lor W 

TYPICAL SECTION 
TYPE A PAD 

~ 
~ ~! 

-~" 
Lay 

Internal Elastomer 
er !Typ.! (2 foyers 
u/ red! req 

~ " Elastomer Cover 4 ,- -4 10 G age 
Layer !TypJ 

0 ~ 
~ t: 

I Steel Plates S 

r::~ e 
e Detall 11C 11 

0 

~ '({j 
-

Y.," Elastomer I 
-~II 

Lay 
Cover !Typ.! 

Internal Elastomer 
er !Typ.! !3 foyers 
u/ red! req 

Lor W 

TYPICAL SECTION 
TYPE B PAD 

DETAIL •c• 

p restressed Beam L 
4 11 Min. 
(TypJ 

...J -

' ( 

Composite j 
Elastomerlc 
Bearing Pod 

Bottom Flange of 
Prestressed Beam 

4" Min. (TypJ 

Composite 
Elastomerlc 
Bearing Pod 

' 

w 2 11 min. (TypJ 

r;ace of Cop 
or End Bent 

--- -- ----

- --- - -- -

I 907, I (~ Bearing and 
Bearing Pod 

-1- - ' 
I 

-I I ' 
-- - --- -

2'h" Min. ---c_ [ Beam and 

(TypJ [ Bearing Pod 

PARTIAL PLAN 
<Ske.N = O"J 

Skrm > 0° 

c__[ Beam 

w 

PARTIAL PLAN 
<O" < Ske.N i.. JO"J 

Face of Cap 
or End Bent 

[ Bearing and 
[ Bear Ing Pad 

2'h" Min. 

!TypJ 

~ BEARING PAD *BEARING PLATE 
DIMENSIONS DIMENSIONS 

PAD 
BEAM TYPE L w c D 

TYPE 

II !AASHTO! 11-011 11-211 11-211 11-4" 

III !AASHTO! 10" 11-6" 11-011 11-811 

A IJl" AASHTO! 10" /1-10 11 11-011 2 1-0" 

V & VI !AASHTO! AND II" 2 1-0 11 11-1 11 2 1-2 11 

FLORIDA BULB-T'S 

II !AASHTO! 11-4 11 l'-2 11 l'-6" l'-4" 

III !AASHTO! l'-2 11 11-6 11 l'-4" l'-8 11 

B IJl" AASHTO! 11-0" 11-10 11 11-2 11 2 1-0" 

V & VI !AASHTO! AND 
l'-2 11 2'-0 11 l'-4" 21-211 

FLORIDA BULB-T'S 

*Work this sheet with Index No. 20501 - Beveled Bearing Plate Detaffs 
when beveled bearing plates are required. See 'TABLE OF BEAM 
VARIABLE.S' 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 oonform to ASTM A/Off Grade 36, Type I. 

Variations In pod dimensions wlff be of/owed provided the revised pods 
meet the Specifications, meet the requirements of this Index, and are 
approved /Jj the Engineer. 

For beam grades less than or equal to 27., finish the Beam Seat parallel 
to the bottom of the beam. For beam grades greater than 27., finish the 
Beam Seat level and provide Beveled Bearing Plates. 

See Bid Item Notes for quantities of Type A and/or B Bearing Pods. 

Premoulded Expansion 
Mater/of ( requl red 
for Cast-Jn-Place 
End Diaphragms! 

Front Face of Backwall 
or [ Pier or Bent 

2006 FOOT Design Standards 

2'h" 
Min. 

Varies 

Composite 
Elastomerlc 
Bearing Pad 

PARTIAL SIDE ELEVATION 
<ALONG ~ BEARINGJ 
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c+~ 

2 Equal Sp. 

Edge of Bottom Flange rTyp.J 
Bearing Plates A & B - Embedded 
Plate A fD x Varies x 'h "J & Beveled 
Plate B rD x Varies x ~" MlnJ rTypJ 
rsee Note 8! -------------'\--+-

Front Face of Backwall 
or ff. Pier or Bent 

DI reel/on of Stationing= 

2" Face of Pier or Bent Cap 2" 

Prestressed Beam (Typ.J 

IC. Beam & IC. Plates ~ _ 

- -- Cl 

.-1--+---f-+- Composite 

DI reel/on of Stationing= 

D 

! I =I icS=/op=e :cc:::-=c--,,==zj:D 

2" 
srnw 2" 

ff. 13A6" dla. Holes for 
~ 11 d!a. Screws 

BEVELED BEARING PLATE B 
<Along ~ BeamJ 

\ 

2 Equal Sp. 

c 

I r-- Front Face of Backwall r or IC. Pier or Bent 

2" 

Elastomerfc 
Bearing Pad -

--io - ---

[ Holes for % " dta. 
Screws, (See Note No. 3J 

rf.. V2" dfa. x I V2 1
J Anchors 

or Studs, See Detall 11A 1
J 

PLAN 

2" 

<0° < Skew i_ JO" shown, Skew = o• SlmllorJ 

DI reel/on of Stationing= 

<Positive Slope, Begin Bearing shown1 
Negotlve Slope, End Bearing slmllorJ ,-----t- rc.. -%:" dfa. ScrfMls 

l----+-----1---~ and IC.~" dla.x tY," 

~" dla. End Welded, 
Headed Concrete 
Anchor or Flange Collar 
Stud (shown! 

I~,, 
LFNel Beam Seat 
(Top of 
Substructure) 

2" 
srnw 

I 

2 Eq. Sp. 

I" 

~In l/J I 

Kl 

2" 

Anchors or Studs ---f----~ 

Embedded 
Bearing Plate A 
D x Varies x V2"---+-~ 

Bottom of Beam 

BfNeled Bearing Plate B 

2" 

---- Composite Elastomerlc Bearing Pad----

c 

2 Equal Sp. 

2 Equal Sp. 

D 
C +tan l/J 

Front Face of Backwall 
or IC. Pier or Bent 

I 211 

2 Eq. Sp. sin l/J 

' Ill IV2 II 

I~ srnw 
sin l/J 

K2 

Embedded 
Bearing Plate A 
D x Varies x V2" 

S!ilW '-- [ Bearing IC. Bea ring ____C> S!ilW 
DETAIL "A" SIDE ELEVATION 

<Along ~ Beam) <See Note 7 J 

Front Face of 
Backwall or IC. 
Pier or Bent 

\ 

NOTES: 
I. Work this sheet with the fol/owing drawings.• 

Index No. 20500 - Composite Elastomerlc Bearing Pads. 

2. Bearing Plates are required for Beams only as scheduled 
In the 'TABLE OF BEAM VARIABLES' on Beam Sheets. 

3. Hot-dip galvanize Bearing Plates A & B after fabrication. 
Dr/II Bearing Plates A and B as an assembled unit, thread 
Bearing Plate B only. Ori/I and thread holes prior to plates 
being galvanized !ASTM A 123! • 

4. Provide Electro-plated, Countersunk Flat Head Machine 
Screws In accordance with ASTM A 449, Type I. Provide 
screws long enough to maintain a /11 minimum embedment 
Into Embedded Bearing Plate A and Galvanized Cap. 

5. Include the cost of Beveled Bearing Plates In the pay Item 
for Prestressed Concrete Beams. 

6. For Dimensions C and D, see 'BEARING PLATE 
DIMENSIONS' on Index No. 20500. For Dimensions J, Kl and 
K2, see 'TABLE OF BEAM VARIABLES' on Beam Sheets. 

7. All de/alls and dimensions shown are along IC. Beam, except 
for dimensions to-%" dla.Scr8Ws and 'h" dla.x !'h" Anchors 
or Studs, which are along rf. Screws or r.f Anchors or Studs. 
Posltfve Slope shown, Negative Slope slmllar. 

8. When Skew = O', dimensions for Embedded Bearing 
Plate A are D x C x 'h" and for Bweled Plate B are 
D x C x 'h 1

' Min. 

IC. Beam & 
IC. Plates 

-%: IJ dla. Electro-plated, Countersunk 
Flat Headed Machine Screws 

' 
with Galvanized Caps (/6 Ga. Min.!; 
Tack weld Cap to top of plate "A" (Typ.J 
!See Note 4! ----

Bottom of Beam 

Level Beam Seat I" 
(Top of Substructure) 

2006 FOOT Design Standards 

See Detall "A 11 

0/2 0/2 

D 

END ELEVATION 

Composite 
Elastomerlc 
Bearing Pad 

-tt--

I" 

Last 
Revision 

07/01/05 

Sheet No. 

1 of 1 @ -
- BEVELED BEARING PLATE DETAILS Index No. 

20501 



, 0.7L 0.3L , 
' 

L 
' 

I I I I I 

•C:::============E:=:=:=:=3-Plck-up Point 
I L I 0.2/L + 0.58L + 0.2/L 
r -, 

I-POINT PICK-UP 2.-POINT SUPPORT 
Support Points 

0.2/L 0.58L 0.2/L 
' 

L 
' I I I 

-1 
I I 

Pick-up Points I • + • I 
I I 0.145L ~ 0.355L 0.355L ~ OJ45L I Tie Down ond -, I Support Points 

I 

I L 
r 

2.-POINT PICK-UP J-POINT SUPPORT 

I 0.145L I 
L 

I I 

I OJ45L I 0.355L 0.355L 

Pick-up Points I ~ + + t I 
I 'o.t07; 0.262L 0.262L 0.262L :OJ07i' Tie Down ond 

I 

I L 
I Support Points 

+-POINT SUPPORT J-POINT PICK-UP 

PILE PICK-UP DETAILS STORAGE AND TRANSPORTATION SUPPORT DETAILS 

IX 
Maxl/INJm 

Plle 
Length 
fFeetJ 

TABLE OF MAXIMUM PILE PICK-UP AND SUPPORT LENGTHS 

D = Square Plle Size Unoh88J 

12 14 18 20 24 

48 52 59 62 68 

69 75 85 89 98 

99 107 121 128 140 

D 

V., 11 Max. 'h'J Max. 

V., 11 Max. V., 11 Max. 

D 

TYPICAL PILE SHAPE 
FOR MOLD FORMS 

30 

{f1 

124 

f18 

Required Storage and Pick-Up Detall Transportation Detall 

2, 3, or 4 point 

2, 3, or 4 point 

3 or 4 point 

I Point 

2 Point 

3 Point 

. "' 
t<) 8 

3" (p= b! Sp/ rat Ties -
Cover W4.0 130" Pl/es) 

W3.4 IA/I others! 

DETAIL SHON/NG 
TYPICAL COVER 

PRESTRESSED CONCRETE PILE NOTES 

GENERAL SPECIF/CA TIONSt 
The Florida Department of Transportation 1'Standard Specifications for Road and Bridge 
Construction". 

DESIGN SPECIFICATIONSt 
Florida Department of Transportation (FDOTJ "Structures Design Gulde/Ines", current 
edition. 

Amer/con Association of Stole Highway ond Transportation Offlclafs IAASHTOJ "LRFD Bridge 
Design Specifications", current edition. 

DESIGN PARAMETERSt 
Square Prestressed Concrete Section: Designed for 1./)00 psi uniform 
compression after prestress losses without loads. 

Pick-up, Storage, and Transportation.- 0.0 psi tension welf.5 times pl/e self weight. 

SPIRAL TIESt 
Each wrap of spirals shall be tied to at least two corner strands. One turn required for 
spiral splices. 

CONCRETE CLASS.-
Concrete for all pl/es shall be Class .ll ISpecfa/J except designated High Capacity Plies 
shall be Class Ill. 

Concrete for the High Capacity Collar Sp/Ice shall be Class .ll ISpecla/J. 

See "GENERAL NOTES" In Structures Plans for arry specific locations where the use of 
Sii/ca Fume Is required. 

CONCRETE STRENGTH.-
The plfe cyf/nder strength shall be 6,000 psi minimum at 28 days and 4,000 psi minimum at 
time of transfer of the Prestress/ng Force. The cyf/nder strength for designated High 
Capoc/ty Plies shall be 8,500 psi minimum at 28 days and 6,500 psi minimum at time of 
transfer of the Prestresslng Force. 

SPLICE BONDING MATERIAL.-
The mater/al to ff/I dowel holes and form the joint between plfe sections shall be a Type B 
Epoxy Compound In accardance with Section 926 of the Specifications and shall be 
oontalned on the Qua/If fed Products List IQPU. Use Epoxy Bonding Compound or Epoxy 
Mortar as recommended /Jj the Manufacturer. For Epoxy Mortar only use sand or other 
ff/fer material supp/led IY; the manufacturer and In the proportions reccmmended. 

PICK-UP POINTS.-
Plies shall be marked at the pick-up points to Indicate proper paints for attaching hand/Ing 

"nes. 

REINFORCING STEEL.-
All reinforcing steel shall be Grade 609 except that spiral fies shall be manufactured from 
oofd-drawn steel wire meeting the requirements of ASTM A82. 

PRESTRESS/NG STEEL.-
Prestresslng steel shall be SfNen-wtre strand, Grade 270 or 250 as noted. 
SR = Stress Refleved Strand 
LRS = Low-Relaxation Strand 
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NOTES: 
!. For Sections D-D, E-E, & F-F see Index Nos. 20612, 20614, 20618, 20620, 20624 or 20630 for applicable 

concrete pfle size. 

2. Prestresslng strands, spiral ties and/or reinforcement are not shown for clar!ty. 

3. In cases where plle spllces are desired due to length /Imitations In shipping and/or handllng, the "Drivable 
Pre-Planned Prestressed ?recast Sp/Ice Detal/ 11 shall be used. Mechanlcol Piie Sp/Ices contained on the 
Qualified Products List IQPU may also be used. 

4. When preformed dowel holes are utlllzed, the / 11 spiral tie pitch shall be continued to 4 1-0 11 below the head 
of the pile, and the preforming material shall be removed. See Index Nos. 20618, 20620 & 20624. 

~~~~ ~ 
at End 

No.10 Dowels 
Full length of 

111111 
Build-up 

" .!:> 

or -2 
11111111 "' " Q 

11111111 ti-

"' "' "'-See "ll Detail A 
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OJ 
lo 
8 

~ ~ ~ ~ 
1,_,1 lijll ..JJ-t-No.10 

Dowels 

11111111 

f 11111111 £} 
11111111 

See 
Detail A 

NON-DRIVABLE UNFORESEEN 
REINFORCED PRECAST 
PILE BUILD-UP DETAIL 

DRIVABLE UNFORESEEN 
PRESTRESSED PRECAST 

PILE SPLICE DETAIL 

" .!:> -2 

"' " Q 

ti-

~ .s 
"' c, 
I 

1'i 

. 

"' I 

12 

"' I 

' 

' 

~ ~ ~ ~ 
111111 II -
11111111 
II II.II II 

N o.10 
Dowels 

Q" 
II 1111 II 

c, 
I 

;,. 

f 11111111 

II 1111 II.--· - ~ 

-l--1 II - :· 

I jijl j 

F 1111111 
11m1 

I 

' 
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j 

£} 

[t 

1 

See 
Detail A 

,, 
I 

% 'r/J Preformed 
holes, 4'-2 11 long, 
n driven plfe 

Is ee Note No. 4! 

Auxll/ary reinforcing 
steel cast with pile. 
See Section F-F. 

DRIVABLE PRE-PLANNED 
PRESTRESSED PRECAST 

PILE SPLICE DETAIL 

Full epoxy C()mpound 
joint ----~1 
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"' §-
I 

;g 
&l ._ 
0 

" Q 

ti-
" .!:> 

~ -~ 
OJ 
lo 
8 

"' " "' .!:> 
"'- ~ "ll -~ 

~ Cl ~ ._ OJ - "' ill 8 ._ 
"'-
:;; 
~ ._ 
"' 

2006 FOOT Design Standards 

Gasket 

DETAIL A 

. 
~ 

I 
' 

11 11111 11 

11111111 

11 11'1 I I 
- -1- -

' 

I 

' 

I 

Form to retain 
epoxy compound 

No chamfer, 
flat surface required 

No. 10 
Dowels 

Full epoxy compound 
joint 

Epoxy compound 
to fl/I hole with 
dowels In place 

!'),' r/J Drllled or 
preformed holes 
!see Splice Details! 

TYPICAL SPLICE 
BEFORE BONDING 
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Spira! Tie 111 

Spacing 

5 Turns o r Pitch 

16 Turns fl 3" Pitch 

W3.4 Sp/ rot Ties 

12 11 

{ 
~-+--J 

See Alternate 
Strand Patterns 

SECTION A-A 

3 11 Cover 
(Typ.! 

W3.4 
Sp/ rat Ties 

6" Pitch 

ELEVATION 

A I 5 Turns 111 I" Pitch 

16 Turns @ 3" Pitch 

ALTERNATE STRAND PATTERNS 

4 - O.S" $, Grode ZTO LRS, at 44 kips 
8 - 7,5" $, Grode ZTO LRS, at 23.3 kips 
8 - ~" $, Grode 250 SR, at 24.1 kips 
12 - % "$, Grade ZTO LRS, at 17.2 kips 
12 - % "$, Grade ZTO SR, at 15.S kips 

% " x 3" Chamfer (TypJ 

NOTE: 
Arr; of the given Alternate Strano Patterns may be utlflzeo. 
The strands shall be located as follows1 

Place one strand at each corner and place the remaining 
strands equally spaced between the corner strands. 

The total strono pattern shall be concentric with the nominal 
concrete section of the plle. 

I" 

4-No.IO 
Dowels I 

re_ Piie --j 

W3.4 
Spiro/ Ties 

3 11 Cover 
(TypJ 

4 - No.6 Bors 
(Full Length! 

SECTION D-D 
(See Non-Drivable Unforeseen Relnforceo Precost Piie Sp/Ice Detam 

NOTE: 

4-No.IO 
Dowels I 

re_ Piie --j 

W3.4 
Spiro/ Ties 

3 11 Cover 
(TypJ 

Prestressl 
Stronos 

SECTION E-E 
(See Drivable Unforeseen Prestressed Precast Piie Sp/Ice DetallJ 

PILE SPLICE REINFORCEMENT DETAILS 

Work this /noex with /noex No. 20600 - Notes ono Dela/ls for 
Square Prestressed Concrete Plies and Index No. 20601- Square 
Prestressed Concrete Plle Sp/lees. 
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5 Turns o r Pitch 

Spira! Tie 111 16 Turns fl 3" Pitch 
Spacing 

W3.4 Spira/ Ties 

14 11 

--

3 11 Cover 

~ p ' 
(Typ.! 

W3.4 
= Sp/ rat Ties 
I 

--

See Alternate I 
Strand Patterns 

SECTION A-A 

6" Pitch 

ELEVATION 

A I 5 Turns 111 I" Pitch 

16 Turns @ 3" Pitch 

% " x 3" Chamfer (TypJ 

ALTERNATE STRAND PATTERNS 

8 - O.S" $, Grade ZTO LRS, at 35.2 kips 
8 - ~" $, Grade ZTO (Spec! LRS, at 31.6 kips 
8 - ~" $, Grade ZTO (Spec! SR, at 31.S kips 
8 - ~" $, Grade ZTO LRS, at 31.D kips 
12 - 7,5" $, Grade ZTO SR, at 21.2 kips 
12 - W' $, Grade 250 SR, at 22.6 kips 
16 - 'i{," $, Grade ZTO SR, at 16.1 kips 

NOTE: 
Arr; of the given Alternate Strand Patterns may be utlllzed. 
The strands shall be located as follows1 

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 plle. 

I" 

14" 
t-%11 

W3.4 
Spira/ Ties 

L ~ Piie 

J" Cover 
(TypJ ....... ,._ ...... _,___, 

4 - No.to 
Dowels I 

~ Piie --j 

4-No.8Bars 
!Full Length! 

SECTION D-D 
(See Non-Drivable Unforeseen Reinforced Precast Sp/Ice DetallJ 

14" W3.4 
Spira/ Ties 

4 - No.to 
Dowels I 

~ Piie --j 
SECTION E-E 

(See Drivable Unforeseen Prestressed Precast Sp/Ice Detal!J 

PILE SPLICE REINFORCEMENT DETAILS 

NOTE: 
Work this Index with Index No. 20600 - Notes and Detalls for 
Square Prestressed Concrete Plies and Index No. 20601- Square 
Prestressed Concrete Piie Sp/lees. 
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Turns D !" Pitch 

Spiro/ Tie I" 16 Turns D 3 11 Pitch 
Spacing 

' 
/8 11 

' 

0 0 0 3 1
J Cover 

p ' (TypJ 

~ b ' W3.4 
p ' Spiro/ Ties -

I 
-~ 

See Alternate I 
Strand Patterns 

SECTION A-A 

6" Pitch 
5 Turns " I" Pitch ** l 

16 Turns ff1 3 11 Pitch !" 

. 

74 11 x 3 11 Chamfer (Typ.J 

ELEVATION 

** See Note No. 4 on Index No. 20601 

NOTE: 

ALTERNATE STRAND PATTERNS 

12 - 0.6" $, Grode ZTO IRS, at 38J kips 
12 - V," $, Grode ZTO (Spec! IRS, at 34.0 kips 
12 - ";J5" $, Grode ZTO SR, at 35J kips 
16 -V,"$, Grode ZTO SR, at26.8 kips 
20 - )'15"$, Grade ZTO SR, at21.8 kips 
20 - )'/5" $, Grade ZTO IRS, at 21J kips 
24 - % " $, Grode 270 IRS, at 17.3 kips 

Any of the given Alternate Strand Patterns may be utlllzed. 
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 plle. 

NOTE: 
Work this Index with Index No. 20600 - Notes and Dela/ls for 
Square Prestressed Concrete Plies and Index No. 20601 - Square 
Prestressed Concrete Piie Sp/Ices. 

5V, " 3V, ;'3V, " 5V, " , ~W~3=.4~-

I x Spiro/ Ties 

--'---I--'--.__""'-' 
"' 1 / 3 11 Cover 
~ I 10 , --1.. ITyp.! 

~_,~_-1--_-*!j _:_ _ L [ Piie 

~ 
"''+--+-4-"" 

B-No.10' 
Dowels I 

[Pl/el 

4 - No.8 Bors 
(Full Length! 

SECTION D-D 
(See Non-Drivable Unforeseen Reinforced Precast Sp/Ice Detal/J 

5~11 3~:r3~rJ 5~11 1 W3.4 

. 
' ~ 

10 . p® 
~ 
~ ~ -

-

~ 
~ 

' "' h -
(~ 

~ 
1" 

10 I 
8 ~IOI 
Dowels I 

[Pl/el 

Spiro/ Ties 

I 

/ 3 11 Cover 

® ,-L ITyp.! 

L[ Piie 
-®-< ~ 

®' -
\ 

\ Prestresslng 
Strands 

SECTION E-E 
(See Drivable Prestressed Precast Sp/Ice Detal!J 

f 2" 

7" /1\ 711 

I 

W3.4 
I/ Spira/ Ties 

-~ '----'--'--!----<' 
_/ 3 11 Cover 

....,~...,.,._......,iJ_ (Typ.! 

~ ® ®, ,---[ Piie 
~ ---@----' J__ ,_ 

• 1 i'---- B-No.9Bars 
-,_ 1~-~ v-:JP-~l~I0~'-~6~"~/~ongc"'C)"-"--

I \ lshlft as required 
to clear strands) 

8 - No. IOI ' \, Prestress/ng 
Dowels I St rands 

[Pl/el 

SECTION F-F 
!See Drivable Pre-Planned Sp/Ice Detall! 

PILE SPLICE REINFORCEMENT DETAILS 

2006 FOOT Design Standards Last 
Revision 

07101/05 

Sheet No. 

1 of 1 
Index No. 

20618 
18" SQUARE PRESTRESSED CONCRETE PILE 



Turns D I" Pitch 

Sp/ ral Tie I" 16 Turns fl 3" Pftch 
Spacing 

W3.4 Spira/ Ties 

I 20 11 
I 

u u u u 

' 3 11 Cover 

' 
(TypJ 

' W3.4 
' Spira/ Ties -

I 
See Alternate I 
Strand Patterns 

SECTION A-A 

6" Pitch 

ELEVATION 

5 Turns fD I" Pitch ** 
16 Turns @ 3" Pitch 

~ 11 x 3" Chamfer fTyp.) 

** See Note No. 4 on Index No. 20601 

NOTE: 

ALTERNATE STRAND PATTERNS 

12 - 0.6" ¢, Grade 270 LRS, at 44 kips 
16 - 'h"ift, Grade 270 LRS, at31.0 kips 
16 - 'h"ift, Grade 270 !Spec!SR, at34.0 kips 
20 - 'h" ¢, Grade 270 SR, at 26.5 kips 
24 - V,6 " ¢, Grade 270 LRS, at 21.7 kips 
24 - )'/5" ¢, Grade 270 SR, at 21.7 kips 

Any of the given Alternate Strand Patterns may be utlllzed. 
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 p!le. 

NOTE: 
Work this Index with Index No. 20600 - Notes and Dela/ls for 
Square Prestressed Concrete Plies and Index No. 20601 - Square 
Prestressed Concrete Piie Sp/Ices. 

I" 

5Vz" 4~ II 4'A II 5Vz" ~W~3~.4~-
Sp/ral Ties 

-+---4---lf- ® 

8 - No.10 
Dowels 

-r-: 
4 - No. 8 Bars 
!Full length! 

~ Piie--' 

SECTION D-D 
!See Non-Drivable Unforeseen Reinforced Precast Piie Sp/Ice DetaW 

. 
~ 

"' 
'* . ~ 
"' 
~ 

"' 

® 

3 11 Cover 
!TypJ 

~ Piie 

8 - No.10 
Dowels 

Prestressfng 
Strands 

~ Piie--' 

SECTION E-E 
(See Drivable Prestressed Precast Piie Sp/Ice DetaW 

2Va 11 

7!/a" 7!/s" W3.4 
Spira/ Ties 

8 - No.10 Bars 
fl0 1-6 11 long) 
!shift as required 
to clear strands) 

Prestresslng 
Dowels Strands 

~ Piie--! 

SECTION F-F 
!See Drivable Pre-Planned Piie Sp/Ice DetaW 

PILE SPLICE REINFORCEMENT DETAILS 
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Sp/ rot Tie t" 
Spacing 

,;> Turns " I" Pitch 

I /6 Turns fl 3" Pftch 6" Pitch 
5 Turns" I" Pitch **l 

16 Turns @ 3" Pitch 

hl---./r--"---ir----1-1-+--+--+-+---l~l-+--+--+-+---lf--l-+--+--+ftt+ll 
/ II 

/Ii Ii 

I" 

::5I 

'-------------------~~/·_1 __ · __ · ___ ·_~ ~--· __ · ___ · _____________________ ·_,,::51: 
W3.4 Spiro/ Ties__/ 

24 11 

u u u v u 

= - - - -
I 

·~'--1--------J 
See Alternate I 
Strand Patterns 

SECTION A-A 

~ 11 x 3" Chamfer fTyp.) 

ELEVATION 

** See Note No. 4 on Index No. 20601 

3 11 Cover 
!Typ.J 

W3.4 
Sp/ rot Ties NOTE: 

ALTERNATE STRAND PATTERNS 

16 - 0.6" I/!, Grode Z!O IRS, at 44 kips 
20 - ~" I/!, Grode Z!O !Spec! IRS, at 34iJ kips 
20 - o/,5" I/!, Grode Z!O SR, at 39iJ kips 
20 - o/,6' I/!, Grode Z!O !Spec! SR, of 31 J kips 
24 - ~" I/!, Grode 270 IRS, of 3/iJ kips 
24 - ~" I/!, Grode 270 !Spec! SR, ot 31.6 kips 

Any of the given Alternate Strand Patterns may be utlllzed. 
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 p!le. 

NOTE: 
Work this Index with Index No. 20600 - Notes ond Delo/ls for 
Square Prestressed Concrete Plies and Index No. 20601 - Square 
Prestressed Concrete Piie Sp/Ices. 

. 
~ 1h . 

"" 
~ ,,_ 

I 

. 
~ ,,_ 

~ 1h 

- 2" 

4Vz" 5Vz", 
W3.4 

I Spiro/ Ties 

I 
® 

® ' ® _l_~. Piie 
- -r® ~ ® 3 11 Cover 

!Typ.J 

-® ®,® Ji9. 
/ I 

12 - No.10 1/ 
Dowels 1 

/4 - No. B Bors 
!Full length! 

~ Piie--!, 

SECTION D-D 
!See Non-Drivable Unforeseen Reinforced Precost Piie Sp/fee Defolf) 

~ 2'/ 

' 5Vz'r 4Vz" 
Spira/ Ties 
W3.4 

I 

' ~ 1h I . 
~ Piie "" 

~ 

"' I 
_,__._.,, ® @' 

-
~ 

"' . 
~ 1h 

+---+--+'-® - I®..,._,-==~-=~ ~ J" Cover 
!Typ.J 

+--1--.jf ® ® ' ® ' ~ - - -
/ 

12 - No. 10 I /1 Prestresst~ 
Dowels 1 Strands 

~ Piie--!, 

SECTION E-E 
!See Drivable Prestressed Precost Piie Sp/fee Defolf) 

8 " 4" I 411 If W3.4 
1 B ' Spira/ Ties 

_ l ___ .,___._-1---~; 12 - No. 10 Bors , v (!0'-6" tong! IF'..,.,FO'....,,..,..,....,,,I !Shift as required 
® - ® '!' ® - ® V to clear strands! 

_,_____,__ • I i ·; 
;.,. ® , ® . ~ Piie 

;_~ - 9;- -, ®. -

_,__._ • I • 3" Cover 
® - ® ® _,,® !Typ.J .. . 

/ I 
.~'----+--+ ...... --+--' 

12 - No. 10// IPrestress/ng 
Dowels 1 Strands 

[ Piie--!, 

SECTION F-F 
!See Drivable Pre-Planned Piie Sp/Ice Detolf) 
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IV:;" Pl! h 

I 
urns D 2 c 

Spira/ Tie I" 16 Turns o 2" Pitch 
' 

Spacing 
I 

con1ca1 End n[11ng rrypJ \ BJ 
I .\ 

) ----

Tip i... - -- - / 
~ - -- -

' • . 

4" Pitch 
4 Turns " !'/;," Pltchl 

16 Turns tJ 2'J Pitch , 

Provide one (fJ % 11 r/J vent hole ~4 - No. B Bars 6 1-0" Jong I I@ q; Piie! on two 12! opposite faces 
of plle, see Note 1. 1 !see Section C-CJ i ""'C"J 

I 

- - --- ~ 

' 
" - -- -

< 

I 

, I-. - - --

' 
' 

I" 

;.., 

-2" I/! 
Ho le 

# Head 

5~" 4" 5~" 5~" 4" 5Y2" 

-+--+--+-- ® 
;,. 

W4.0 
Spira/ Ties 

3" Cover 
!Typ.) 

[ Piie & 

____fTHOiO 

~------ - - - - ,_ 12 - No.10 
Dowels 

q; Piie & I 

If_ Hole 

4 - No. 8 Bars 
!Full length! 

I 

I 
I" x I" Chamfer or 2" I/! Hole- ,} 

%" x %"Chamfer W4.0 Spira/ Ties 

NOTE1 
Work this Index with Index No. 20600 - Notes and Detolls for 
Square Prestressed Concrete P!les and Index No. 20601 -
Prestressed Concrete Piie Sp/Ices. 

30" 

Square 

18 11 
(/) 

Vold 

W4.0 
Spira/ Ties 

~ -

I 

-~- -- -qr--+-

Prestresslng Strands, see 
Alternate Strand Patterns 

' 
I [ Piie & 

[ Vold 

SECTION 8-8 

3" Cover 
(Typ.) 

!See Piie Sp/Ice Reinforcement Dela/ls! 

ALTERNATE STRAND PATTERNS 

20 - ~!."I/!, Grade ZTO !Spec! LRS, at 39.7 kips 
20 - o/is" I/!, Grade ZTO LRS, at 39.0 kips 
20 - O.E" I/!, Grade 270 LRS, at 41 kips 
24 - 'h" I/!, Grade ZTO !Spec!LRS, at 34.0 kips 
24 - o/is" I/!, Grade ZTO SR, at 35 kips 
24 - o/,s" rp, Grade ZTO !Spec! SR, at 35.2 kips 
28 - '/;,"I/!, Grade ZTO LRS, at 29.0 kips 
28 - '/;,"I/!, Grade ZTO !Spec! SR, at 30.2 kips 

I I :::5J: 
~'C ~ q; Vent Hole______.J. 

4 1-0 11 Sofld Sectlon 

I 10 Diagonal Ties D 6" fT!es not shown In ElsvatlonJ 

ELEVATION 
' 

' 

' 

30 11 

8" 8" 

' 2 11 r/J Hole _;¥_ 
**No. 8 Bars 

f6 1-0 11 longJ 

5 1-0 11 

Varies If Drllled In field, see Note I 

** W4.0 Dia onal Ties 
6 11 ctrs. fSee Deta!/J 

W4.0 
Spira/ Ties 

[ Piie & 

____fTHoiB 

13" 
' 

1' n X 3" 
Chamfer 

3 11 Cover 
!Typ.) 

W4.0 DIAGONAL TIE 
DETAIL 

Prestresslng Strands, see 
Alternate Strand Patterns 

[ Piie & 
[ Hole 

SECTION C-C 
!See Piie Sp/Ice Reinforcement Dela/ls! 

NOTES1 

** Omit 4 - No. 8 Bars and Diagonal Ties 
In pre-planned mechanlcal spl!ce. 

I. The 18" I/! Vold In the plle shall be pasltlvely vented to water or air after the final plle /nstallatlon. 
If the '%" I/! vents are Included In the plle cut-off section, two 12! new holes, '%" I/!, shall be d rllled 
on two (2J opposite faces of the p!le below the bottom of substructure elevation. If the p!le void can 
not be vented directly to water or alr9 then venting shall be provided /Jj the use of a 111 r/J PVC 
conduit through a substructure cap or column. Voids between segments of spliced plies shall 
be connected l1j 2" I/! ho/els!. 

2. Afr/ of the given Alternate Strand Patterns may be utlllzed. The strands shall be located as follows1 
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 p!le. 

3. CONTRACTOR OPTION1 The 30" pl/e may be cast SOLID l1j omitting the 18" I/! void, the 2" I/! holes 
and the 1' 11 r/J vent holes. In this event, the Contractor shall submit calculatlons for approval and a 
proposed strand configuration that provide net prestresslng after losses equal to 1000 psi. 

SECTION D-D 
(See Non-Drivable Unforeseen Reinforced Precast Piie Sp/Ice Detal!J 

5Vz II 411 5!4 II 5Vz II 4" 5Vz II 

I ® t 
• -+--+--I- ® 

~ '"'~f 
~ 

"' 

12 - No. 10 re_ Piie & I 

Dowels If_ Hole 

SECTION E-E 

W4.0 
Spira/ Ties 

3" Cover 
!TypJ 

[ Piie & 

____fTHOiO 

!See Drivable Prestressed Precast Piie Sp/Ice Dela/I) 

. 
~ ... . 
~ 
<o 

~ 
~ 

4Va IJ 6Va IJ y., J3Y., n 6fs /J 4Va II 

• ® 

q; Piie & I 

If_ Hole 

Prestressl 
Strands 

SECTION F-F 

W4.0 
Spira/ Ties 

3" Cover 
!Typ.) 

[ Piie & 

____fTHOiO 

12 - No.10 Bars 
(10 1-6 11 long) 
!shift os required 
to clear strands) 

!See Drivable Prestressed Precast Piie Sp/Ice DetaW 

PILE SPLICE REINFORCEMENT DETAILS 

@ 
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I~ "Pit h 

f 
urns 8' 2 c 

I" 16 Turns D 2 1
' Pitch 4" Pitch . 

I 
/8 11 r/J Vold\ 

4 .... No. B Bars 6'-0 11 

Al Conical End Fltng ITyp.J \ BJ Jong (see Section C-CJ -

I 
. \ \ 

) ---- - ..l - - - - - -
I 

8 T I" Pli h urns 11 C/1 
20 Turns ,. IV:," Pitch . 

CJ 

·- --

/
11 Spira/Tie 

Spacing 

I;'" x I" Cha mfer or 
hamfer %11 x %11 C '* .., 

~ 

8" 3011 

5'h" 4" II" 

-, 

"' 

4" 

8" 

5V:," Dowel Spacing !Typ.J 

'** No. 8 Ba rs !Typ.J 

W4.0 Spira/ Ties 
at 3 11 pitch 

Tip - 1-~ - ~ > 1/\/\/\/\/\/\/\/\~ ~Head &l t:: 
"ll 

Piie Collar 

~+--36 - No.8 Bars 

ii; Piie I- - - ,_ 'i ' ~ . 
I_ 

~;i/2 Turns 

'-·1-- at Head 
) ------ ,_ ,_ - -

"' !ii 
I 

Q 

I I 

~ 2"1/i Hole- ,J _£] I _;.] 
/

11 x !" Chamfer or i__q; 
% "x -%- " Chamfer W4.0 Sp/ ral Ties Vent Hole JO Diagonal Ties o 6 11 (Ties not shown In ElevotlonJ IJ" 

Provide one OJ l'h IJ (/J vent hole (D [ Piie! 
I 

' 
111-011 

on two f2J opposite faces of pfle, see Note I 
30" Varies If Drllled In field, see Note I 

I ,., ~f W4.0 
Spiral Ties 

I [ Piie & 
_j_ [Hole 

3" Cover 
!Typ.) 

Prestress!ng 
Strands (Typ.! 

Piie & q; Hole 

SECTION A-A 
3011 

8" 8" 

** 

ELEVATION 

30" 

I 

~ - - 1-11---1 - ~ -
ii; Piie & 
ii; Vold 

3" Cover 
ITyp.J 

Prestress/ng q; Piie & q; Vold 

SECTION 8-8 

** Omit 4 - No. 8 Bors and 
Diagonal Ties In pre-planned 
mechanical splice. 

"" .~. oo Piie Cut Off Elevation 
'-•' 

P_. Full epoxy compound 
~· ''V.- joint 

~ 

iii -, 

~ ~ ;r>_, "' v ~: ~ b Form to retain 
I 

epoxy compound . ' ' " ~ Gasket 
·' 

. "' P_o v "-0 

"' I 

Q 

v " ,, ·, 
DETAIL A 

:i>" Bottom of 
~ ?.- ".: " , ?.-

0 

Piie Cap 

~· ~o ~---~···,o:r.·,~·r c ~~f~':;:!r~":'/ 9~(9 
~--i.o"~-- - .--,i>_ • v Concrete ,.....,. I _ _ I ~ 

!See Note 2! ~ 

.• O' 

"' 

"-~ 

t 

b 
I .. 

b 
I .. 

-

8 - No.10 
Dowels 

3 11 Cover fTypJ 

30" Sq. Piie 

Prestresslng Strands 

Piie 

SECTION D-D 
SECTION THRU PILE COLLAR 

- --/7 
I 

'1 
~~ ~ ~ 

1111 1111 

1111 1111 
1111 1111 
1p1 1111 

fD 1111 1111 
1111 

' . , 
11 " 4w w~ 

Piie Extension 
Per This Index 

~p 

v--
lie Collar 

W4.0 Spiral 
Ties 13" Pitch! 

~t-- 3 6 - No.8 Bars 

~% 
Jo 

°" 

11 Full epoxy compound 
Int !See Dela/I AJ 

8 
I 

- No.10 Dowels 
Dr/II & Epoxy! 

I 

Strands ITyp.! r 
~---i--+--------+---v ~'f~t:S'.ar~:;~°:aw STRAND PATTERN 

Plug Form 

SECTION THROUGH PILE AT PILE CAP W4.D DIAGONAL TIE 
DETAIL 

I 

Q ' I 
l---- /8 1 I 

I ~ - 'I/! Vold 

W4.0 
Spiral Ties 

;,, 
ii; Piie & 

~ q; Hole 

;,, /8 11 r/J Vold 

J" Cover 
(Typ.J 

SECTION C-C 

28 - O.S" I/!, Grade Z10 IRS, at 29.5 kips 

NOTES1 
I. The 18" I/! Vold In the pl/e shall be positively vented to water or air after the final pl/e lnstallaflon. If the IV:," I/! vents are Included In 

the plle cut-off section, two 12! new holes, IV:," I/!, shall be d rllled on two 12! opposite faces of the plle below the bottom of substructure 
elevatfon. ff the plfe void can not be vented dfrectly to water or alrp then venting shall be provided tJy the use of a / 11 r/J PVC conduit 
through a substructure cap or column. Voids between segments of spliced plfes shall be connected l:1j 2 11 r/J holefsJ. 

2. After the plle Is driven and cut to gradep the top B'-0 11 of the /8 11 r/J Vold shall be fl/led with concrete. Prior to fllllng the top B'-0 11 

of the 18,, r/J Vold with concrete9 strip the cardboard form mater/al from the void. A stey-ln-p/ace corrugated thin wall galvanized pipe 
may be used to form the void In lleu of the cardboard form mater/al. The concrete fl/I mater/al shall be of the same type and strength 
as called for In the p!Je cap and paid for as substructure concrete. 

b 
I 

'--

..... 
'~ 

'- \ 

8" 

I 
I I 

I I 

I I 

-r - -1-
I I 

I I 

--L - -:-
I~" ITyp.! I 

I 

I 30" 
I 
I 

I I 

-
/ 

8" 

~3 

c 
s 
w 

O'J Sq. Prestressed 
oncrete Piie Roughen 
urface to ~" amplitude 
/thin /Im/ts of cellar. 

3. Collar concrete shall reach a strength of 6,000 psi before plle driving Is resumed. 

4. Work this Index with Index No. 20600 - Notes and Dela/ls for Square Prestressed Concrete Plies. 

DETAIL OF PILE COLLAR FOR HIGH 
CAPACITY 30" SQ/JARE PRESTRESSED PILE 

-PILE SPLICE DETAIL-

@ -
-
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Spira/ Tie 111 2 11 Pitch 
I" 

2 11 Pitch 
I" 

2'J Pitch I" 

Spacing 

Tip 

0.21L 

Epoxy Grout @ 

Joints (TypJ 
Provide two (2! 33J," !/! vent holes (@ ~ Piie! on two (2J 
opposite faces of plle rTyp. each Piie Section! 

4'-0" Minimum Bottom Section 16'-0" Minimum Intermediate Sections as required 

ELEVATION 

L 

0.21L t 0.58L t 0.2/L 

2-POINT SUPPORT 
Support Points 

0.7L 0.3L L 

Pick-up 
Point 

L 
I + l + I 
I 0.145L ~ ~ OJ45L I Tie Down and 0.355L 0.355L 

I Support Points 
3-POINT SUPPORT I-POINT PICK-UP 

0.58L 0.2/L L 

I ~ l l +, I Pick-up 
Points 10JaT; 0.262L 0.262L 0.262L :OJaT~ Tie Down and L 

Support Points 
4-POINT SUPPORT 2-POINT PICK-UP 

PILE PICK-UP DETAILS STORAGE AND TRANSPORTATION SUPPORT DETAILS 

TABLE OF MAXIMUM PILE PICK-UP AND 
SUPPORT LENGTHS 

Maxl1T1Jm Pile Length Required Storage and Pick-Up 
fFeetJ TraflBportatlon Detail Detail 

119 2, 3, or 4 point I Point 

170 2, 3, or 4 point 2 Point 

Head 

3'-0" (Typ.J 

16'-0" Minimum Top Section 

==========================NOTES========================== 
GENERAL SPECIF/CATIONS: 

The Florida Department of Transportation "Standard Specifications for Road and Bridge Constructlon 11
• 

DESIGN SPECIFICATIONS: 
Flor Ida Department of Transportation (FDOTJ "Structures Design Guldellnes'J, Current Edition. 
American Association of State Hlghwcy and Transportation Officials (AASHTO! "LRFD Bridge Design Specifications", 
Current Edition. 

DESIGN PARAMETERS: 
Prestressed Cyflnder Concrete Section: llJQO psi mlnlmum unlform compression after prestress losses without loads. 
Pick-up, Storage, and Transportation: O.D psi tension w/1.5 times plle self weight. 

SPIRAL TIES: 
One full wrap of spirals Is required at both the head and tip of plle. One half turn required for spiral splices. 

CONCRETE CLASS: 
Concrete for all pl/es sholl be Class .Y (Specla/J. Concrete for plle spflces shall be Class IJl. See "GENERAL NOTES" 
In Structures Plans for any specific locatlons where the use of SI/lea Fume Is required. 

CONCRETE STRENGTH: 
The ejllnder strength shall be 6,000 psi minimum at time of transfer of the Prestresslng Force. 

SPLICE BONDING MATERIAL: 
The mater/al to form the joint between plle sections sholl be a Type B Epoxy Compound In accordance with Section 926 
of the Specifications. The bonding agent used on Internal plle surfaces shall be a Type A Epoxy Compound In accordance 
with Section 926 of the Speclflcotlons. Epoxy Compounds used shall be contained on the Quaf/fled Products List IQPU. 
Use E{XJxy Bonding Com{XJund or E{XJxy Mortar as recommended by the Manufacturer. For E{XJxy Mortar only use sand 
or other fl/fer mater la/ supp/led fJ; the manufacturer and In the pro{XJrtlons recommended. 

PICK-UP POINTS: 
Plies shall be marked at the pick-up points to Indicate proper points for attaching hand/Ing fines. 

REINFORCING STEEL: 
All reinforcing steel shall be Grade 60, except thot smooth steel wire (WI/ spiral ties and long/tudlnal spacers and W20 
tlesJ shall be manufactured from cold drawn steel wire meeting the requirements of ASTM AB2. 

PRESTRESSING STEEL: 
Prestresslng tendons shall be made up of two seven-wire strands. Prestresslng strands shall be Vo? 11 

r/J fSpec.J~ 
Grade 270 low relaxation, at 33.8 kips. 

PILE DRIVING AFTER SPLICING: 
P!le splices shall reach a minimum strength of 5500 psi before driving Is resumed. 
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l'-0 11 r/J Vold 

I I I I 

,,__._~:--L: ---jC--J,>--1--- Roughen Inside surface 
· of 54" r/J Piie to ~ 11 

. . 

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 
I I 
I I 
I I . 
I I 
I I . 
I I 
I I 
• • 
I I 

I amplitude for Sp/Iced 
I Piie Section 

I 
I 
I 
I 
I 

H---.c-- No. 4 Closed Ties 
I " l'-0" ± (TypJ 

I 
I 

.
I { - % " Full Epoxy Compound 

Joint around cy//nder pl/e 
wall only (See Detalf "A"J . 

>--+----1----j~;'--1-- 24 - No. II Dowels . 
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 
1~--1-- Clean Inside surface of 54" IP Piie 

with a high pressure water blast 
I (3000 psi mlnJ and apply bonding 
I agent for Driven Prestressed Piie 

I 
I 
I 

17· '."'·"i - r:'° :>I I<" ".; 1 i·. °".]:CJ.-rJ.'J,--i--Concrete Seal 
• ' . ,' -1 ''V. ',o 

!" .. I I 
0 ·"I 

G: ~·.t _ t::. ·>1 
I I 
I I 
I I 

DRIVABLE UNFORESEEN FIELD SPLICE DETAIL 
<Cost In Place Plug) 

54" f/J 

4 - Long/tudlnal Spacers 
(No. 3 Bars or WI/ wire! for 
Sp/ rat Ties " Equal Spaces 

371/i" IP Vold WI/ Spira/ 

Ties 

3" Min. 

Cover (TypJ 

~-- 24 - ifs" I/! Formed Holes 
for Tendons ti Equal Spaces 

Ifs" IP Formed Hole (f tendon per hole; 
2 - V," IP (SpecJ strands per tendon 
shown as (eJ,• Grout per Specification 938) 

SECTION A-A 

Inside Piie Wall 

Temporary Blocking 
Form to retain 
epoxy ccmpound 

24 - No. II D-Owels 

54" f/J 

4 - Long/tudlnal Spacer Bors 
(No. 3 Bars or WI/ wire! for 
Spira/ Ties " Equal Spaces 

WI/ Sp/ rat Ties 

tJ Equal Spaces f'-0" Min. 
Lap Sp/Ice 

Cast In 
Place Plug No. 4 or W20 Ties 

IV," Min. 3" Min. 

Cover rTyp.! Cover (TypJ 

24 - ifs" I/! Formed Holes 
for Tendons @ Equal Spaces 

SECTION 8-8 

Gasket 

,--1-- Full epoxy compound 
joint 

Form to retain 
epoxy compound 

Outside Piie Wall 

DETAIL "A" 
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Spiro/ Tie / 11 24 Turns 42 Turns fl 2" Pitch 

Spacing 

Head or 
Tip 

fiJ /.5 11 Pitch 

*The 45" qi Vold In the pile shall be posltlve/y vented to water 
or air after the flnol plle lnstallatlon. If the JV," qi vents 
ore Included In the plle cut-off section, then venting shall 
be provided by the use of a I" qi PVC conduit through the 
substructure cap or column. 

O.lL 0.3L 

Pick-up 
Point 

0.2/L 

L 

0.58L 

2-POINT SUPPORT 

L 

4" Pitch 

*Provide one (/)JV," qi vent hole 
!111 [ Piie! on one m face of plle 

JV," qi Vent Holes at 

Head and Tip of Piie 

ELEVATION 

*Provide twa (2JJV," qi vent 
holes (@ [ Piie! on two (2! 
opposite faces of plle !TypJ 

14'-IO" 

42 Turns @ 2" Pltch 24 Turns 

o /.5 11 Pitch 

10'-2" 

I" 

Head 
or Tip 

+ 0.2/L 

==========================NOTES========================== 

Support Points 

GENERAL SPECIF/CATIONS: 
The Florido Department of Transportation "Standard Specifications for Rood and Bridge Constructlon 11

• 

DESIGN SPECIFICATIONS: 
Flor/do Department of Transportation (FDOTJ 11Structures Design Gu!dellnes", Current Edition. 
American Association of State Hlghwcy and Transportation Officials !AASHTOJ "LRFD Bridge Design Specifications", 
Current Edition. 

DESIGN PARAMETERS: 
Prestressed Cy//nder Concrete Section: 

L 
I • l I 0.145L ~ 0.355L 

I 
0.355L 

• I ~ OJ45L I Tie Down and Pick-up, Storage, and Transportation: 
1,000 psi mlnlmum unlform compression ofter prestress losses without loads. 

O.D psi tension w/1.5 times pile self weight. 

0.2/L 

Support Points 
3-POINT SUPPORT I-POINT PICK-UP 

O.SBL 0.2/L L 

Pick-up I ~ l l t I Points 
'oJar; 0.262L 0.262L 0.262L :OJ07~ Tie Down and L 

Support Points 
4-POINT SUPPORT 2-POINT PICK-UP 

PILE PICK-UP DETAILS STORAGE AND TRANSPORTATION SUPPORT DETAILS 

TABLE OF MAXIMUM PILE PICK-UP AND 
SUPPORT LENGTHS 

Moxlrom Piie Length Required Storage and Plair-Up 
<Feet! T ronsportotlon Detoll Detoll 

122 2 9 3 9 or 4 {XJlnt I Point 

f14 2, 3, or 4 {XJlnt 2 Point 

SPIRAL TIES: 
One full wrap of spirals Is required at bath the head and tip of plle. One half turn required for spiral splices. 

CONCRETE CLASS: 
Concrete for all plies shall be Class .Y !Spec/al!. Concrete for plle splices shall be Class IJl. See "GENERAL NOTES" 
In Structures Plans for any specific locations where the use of SI/lea Fume Is required. 

CONCRETE STRENGTH: 
The Cf/!nder strength shall be 4,000 psi minimum at time of transfer of the Prestresslng Force. 

SPLICE BONDING MATERIAL." 
The mater/al to form the joint between plle sections shall be a Type B Epoxy Compound In acoordance with Section 926 
of the Specifications. The banding agent used on Inferno/ plle surfaces shall be a Type A Epoxy Compound In accordance 
with Section 926 of the Specifications. Epoxy Compounds used shall be contained on the Qua//fled Products List !QPU. 
Use Epoxy Bonding Com{XJund or E{XJxy Mortar as recommended by the Manufacturer. For Epoxy Mortar only use sand or 
other f!ller mater/al supp/led fJ; the manufacturer and In the proportions recommended. 

PICK-UP POINTS: 
Plies shall be marked at the pick-up points to Indicate proper points for attaching hand/Ing /Ines. 

REINFORCING STEEL: 
All reinforcing steel shall be Grade 60, except that smooth steel wire !WI/ spiral ties and W20 ties! shall be manufactured 
from cold drown steel wire meeting the requirements of ASTM AB2. 

PRESTRESS/NG STEEL: 
Prestresslng steel shall be 0.6" (/J seven-wire strand, Grode 270 low reloxotlon, at 44.0 kips. 

PILE DRIVING AFTER SPLICING: 
Piie splices shall reach a minimum strength of 5500 psi before driving Is resumed. 

@ 
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A 

/
1-0" r/J Vold 

Roughen Inside surface 
of 60" IP Piie to V.," 
omp/ltude for Sp/Iced 
Piie Section 

No. 4 Closed Ties 
tiJ l'-0" ± fTyp.J 

% " F ul/ Epoxy Compound 
Joint around cyf/nder plfe 
wall only (See Deta!I "A 11

) 

24 - No. II {)()wets 

Clean Inside surface of 60 11 r/J Piie 
with a high pressure water blast 
!3000 psi min.! and apply bonding 
agent for Driven Prestressed Pile 

Concrete Seal 

DRIVABLE UNFORESEEN FIELD SPLICE DETAIL 
<Cost In Place PlugJ 

60" rp 

WI/ Spiro/ Ties 

45 , r/J Vold 

3 11 Min. 

Cover ITyp.! 

~-- 36 - O.S" rp Strands 
Ill Equal Spaces 

SECTION A-A 

Inside Pile Woll 

Temporary Blocking 
Form to retain 
epoxy compound-~~ 

24 - No. II {)()wets 
" Equal Spaces----+~ 

2 11 Min. 

Cover !TypJ 

Cost In 
Place Plug 

60 11 r/J 

WI/ Spiro/ Ties 

/
1-0" Min. 

Lop Sp/fee 

No. 4 or W20 Ties 

3 11 Min. 

Cover ITyp.! 

~-- 36 - O.S" rp Strands 
Ill Equal Spaces 

SECTION 8-8 

c--+-- Full epoxy compound 

Gasket 

DETAIL "A" 

joint 

Form to retain 
epoxy ccmpound 

Outside Piie Wolf 
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Dim. 1L 11 = 301-0 11 Min./ Cos r/J 
GENERAL NOTES 

Typical Case I & Case 2 

/

- Outside edge of Approach Slab !Coping! 
shall match and conform w Ith al lgnment 

Edge adjacent ~ of Left & Right Copings shown on 

to flexible "t=:=::t======~======:Jifil Superstructure Sheets ITyp.J 
povement ~ It 

- _/ .~ Edge adjacent to 
*Bars sc Gutter Line I V Begin or End Bridge flexible povement 

ITyp.J __/ I !Front Face of Backwall 
Limits of Asphalt O/erlay If appllcableJ 

Limits of Asphalt 
O/erlay --~ 

\~ 

I 
,.. v- Back Face of 
~ Backwall or 
I Edge of Bent :a ~vi" 

65 Cap 
1:; Geometric Control 

1_:e_~ -1'8 - -
I 
I 
I 
I 
I 
I 
I 

U_90°ITypJ 

Field Bend Construction Joint I 
Permitted-~---- I 2 1_0 ,, 

~Gutter Line I 

*Bars SC 
ITypJ 

Geometric Control 

Lnngltudlnol Const. Joint !Preferred 
locaflon Is at edge of lane9 see 
Note 3 and Detalf) ITyp. Cases I & 2J 

Construction Joint 
Permitted 

Limits of 
Asphalt O/erlay 

Line~ ra_ 
Back Face of 
Backwall or 
Edge of Bent 
Cap 

Begin or End 
Bridge !Front 
Face of Backwall 
If appllcableJ 

Gutter Line 
9•.d 

~ 
Dim. 'L 2' = 30'-0" Min./ Cos $ 

~ 

~ 

" " iii 
" ._ 
.i2 
2 
~ 

~ 
" §-
V) 

"' ~ 
~ 
3' 
!§ 
Cl 

!§ ~ Cl 

Bars 5B 81 J'-0 11 Max. (Top of Slab) 
Bars 5B K2 9 11 Max. (Bottom of Slab) 

*Bars 5C 81 J'-0" Max. (Top of Slab) 

3" 
Typical Case I & Case 2 

I 

' IP/aced between Bars SB, Top of Slab! ' 

Dim. 'L 2' = 30 1-0 11 Min. 

PLAN VIEW <CASE /J 

9" PLAN VIEW <CASE 2J 

*NOTE: Bars 5C are required as shown when either the 
32" or 42" F-Shape Traffic Ralllngs or the Traffic 
Roi/Ing/Sound Barrier are used at the edge of the 
Approach Slab. 

~ 

" " "' V) 

" ._ 
.i2 
2 

'P! 
" §-
V) 

:!! 
11 
.e 
" °' ~ 
.§ 
Cl 

I. SURFACE TREATMENT: As an option to Class 4 Floor Finish !Bridge 
Floor Grooving! per Section 400 a hand tined or heavy broomed finish 
may be permitted on the concrete portion of the riding surface. SldrMalk 
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, Utlllty Conduit Dela/I 
Sheets for detalls. 

3. When a /ong/tud/no/ construction joint Is necessary or allowed /J; the 
Engineer, the transverse steel shall be extended as shown In the 
Lnngltudlnol Construction Joint Dela/I. 

4. The plan vl<NI for CASE I applies when the skew angle 1$! = 0°. 
Relevant detalls also apply to CASE 2. 

S. The plan view for CASE 2 app//es where the sk<NI angle 1$! 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 slmllarly • 

6. Ra!llngs9 {Xlrapets and traffic se{Xlrators 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 
slab concrete and reinforcement. Welded Wire Fabric for the edge of 
Approach Slabs on retaining wall ls not Included In the estimated quantity 
for reinforcing steel and ls considered Incidental to the work. Welded Wire 
Fabric shall conform to ASTM A/BS. 

7. ASPHALT OVERLAY: Payment for asphalt overlay Items Is Included In 
Roadway Pay Items. Continue the asphalt povement over the approach slab 
and match the friction course type used on the roadwey. For FC-5 9 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 0.7S" thick and the friction 
course l.lY' thick. For FC-12.5 rFC-6J, place the friction course In one 
layer l.7S" thick. 

8. Approach slabs shown In Plan Vlsw Cases I and 2 represent a typical 
approach slab with edge barriers and no sidewalks. See additional 
approach slab sheets for sidewalk and other pertinent deta!ls. 

CROSS REFERENCES: 

For Section B-B, Lnngltudlnal Construction Joint 
Dela/I and Approach Slab Dela/ls see Index 
No. 20900, Sheet 2 of 2. 

For Estimated Quantities see Structures Plans. 

30' O" (Min J -
' 

2'-011 

B End Bridge 
ce of Backwall 
bleJ 

v egln or 
!Front Fa 
If app//ca rms~m~mo~~~--------, 

I These Indexes shall be supplemented In Structures Plans with additional sheets I 
/Bars 8A2 

-
I " 

-
n n 

4 11 Cover (except 
2 11 over wall {XlnelsJ 

t:JJ, 11 Clear / i;t," IM/n.J Asphalt O/er/ay 
. 
~ ( 

VSee Struc 
Superstru 
for Joint 

tures Plans, 
cture Sheets 
Def alls 

.... ~:~:~: 

·~ 
-

n n '" n 

~ "\ I 

LBars 5Al~Bars 5B !Top 
& Bottom! ITypJ 

SECTION A-A 

\ 
- - -

A~ 
-

n n n " I 
,_~ 

' 
Construct!~ 4S0

1'-
Permitted ~ I ~ 

Dowels !Biiied with End Bents, s~ I 
End Bent S eets fo acementJ h r pl 

Back Face of Backwall !Beam ~ I 
or Girder Bridge! or Edge __/ -----\---
of Bent Cap (Flat Slab Bridge! 

) . 
'i' 

'"I 
I 

"-

2 lajers of 30 Lb. Smooth 
ng aper Roof/ p 

@ -
-

I showing as a minimum a Plan View with geometry and pertinent Information not 
covered fJy these Indexes e.g. Survey Llnes9 PGL9 Direction of Statlonlnq9 Phase 

I 
Construction Joints, Raised Sidewalks and af'Jlj other Information necessary to I 
accurately complete detailing of the Approach Slabs. Approach Slab Finish Grade 

I 
Elevations shall be Included with the Bridge Finish Grade Elevations In the Structures I 
Plans. 

I 
All Reinforcing bars are to be shown In the Reinforcing Steel List as straight bars I 
(Types I and 2J. Bars 5C are 5 1-0 11 long. 

-------------------' 
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Asphalt overlay 
Const. Joint 
Required 

-Bars 5C 

SECTION B-B 
STANDARD APPROACH SLAB 

Const. Joint 

'-.J-L..: 

Traffic Ra/ling 
(Type varies, 
32" F -Shape shown! 

NOTE.-
Geometry of Traffic Ralllng, 
Pedostrlan/Blcyclo Ralllngs, Traffic 
Separators and Sidewalks to match 
those on adjoining bridge. 

Traffic Ra/ling 
(Type varies, Traffic Separator 

Required Asphalt overlay Const. Joint 32" F -Shape shown! 
----'"'""I---- ITyp.! Required 

-Bars 5C '-.J-L..: 
SECTION B-B -NOTE.- Bars 5C are required as shown 

APPROACH SLAB WITH TRAFFIC SEPARATOR when either the 32" or 42" F-Shape 
Traffic Ralllng or tho Traffic 
Raf/Ing/Sound Barrier are used 

Const. Joint 
Required 

Median Traffic Roi/Ing 

Asphalt overlay 
ITypJ 

-Bars 5C 

SECTION B-B 

at tho edge of tho Approach Slab. 

Const. Joint 
Required 

Traffic Raf/Ing 
fType varies, 
32" F -Shape shown! 

APPROACH SLAB WITH MEDIAN TRAFFIC RAILING 

T raffle Roi/Ing 
fType varies, 
32" F -Shape shown! 

Asphalt overlay 
Const. Joint 
Required 

Const. Joint 
Required 

Pedostrlan/Blcyclo 
Ra I/Ing 

SECTION B-B 
APPROACH SLAB WITH SIDEWALK 

Raised Sidewalk (geometry & reinforcement 
to match superstructure sheets) Const. Joint 

Required 

Asphalt overlay ------.,,,,f- ---
T raffle Raf/Ing !Typo 
varles, 32" Vertlcal 
Shape shown! 

Bars 5AI 

Traffic Rall/ng, 32" F 
Shape shown, other 
Traffic Ralllngs and 
Pedestrlan/B/cyc/o 
Rall Ing slmllar --~ 

Traffic Ralllng or 
Pedostrlan/Blcyclo Raf/Ing 
reinforcement; see relevant 
Index for placement ----.-1 

Edge of Approach Slab !Coping! 

Ci 
Poured rubber or rapid 
cure slllcone I" deep r Shoulder Lino 

Approach Slab 

Traffic Ra/ling or 
Pedostrlan/Blcyclo Ra/ling 

Top of Backwalf 

Bridge 

~ ___ Begin or End 

Bridge 

Asphalt overlay Bars 
5AI 

Vz 11 Prernou/ded Expansion Material -
extend f ram Front Face of Backwall to 
end of Wlngwalf Approach Slab ---l Bridge Deck----1 

I 

- -r-~-, rSldo 
I ';:, Slope 

- - - ---.,.__ -111 
Front Face I II I 
of Backwall~I I 

Chookwalf 

-Bars 5C r;l-':&/"7"7+7:0/7"'7:'-;ll 
las req'dJ 

Approach Slab 
Bars BA2 

End Bent Wlngwalf 

~ ', 

~~ ' 

..;.! Fifi 
End Bent 
W/ngwal/ 

SECTION THRU APPROACH SLAB VIEW C-C AT BEGIN OR END BRIDGE <BEAM 
AND END BENT WINGWALL BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILARJ 

======APPROACH SLAB WITH WINGWALL DETAILS====== 

Edge of Approach Slab !Coping! 

Traffic Rall Ing, 32" F Shape 
shown, other Traffic Ra!llngs 
and Pedostrlan/B/cyc/o 
Ralllng slmllar ------

Bars 5AI 

Bars sB~e~~~~~~~:±1 
***Bars SC 

las req'd.!~'77/7/7/71'~---I:~ 
Expanded Po/ys/yrono 
shown hatched (3" top 
& ~ /1 each side) 

Retaining Waif rsoo Wall 
Shoots for Dotal/s) 

Fifi 

rdh"± * 

Traffic Rall/ng or Pedostrlan/B/cyc/o 
Rall Ing Parapet reinforcement; see 
relevant Index for placement 

Approach Slab 

Welded Wire Fabric 4 x 4 - W4.D 

Traffic Raf/Ing or 
Pedostrlan/Blcyclo Ralllng 

x W4.D !Min. 2'-6" wide! tied to tho 
top of tho bottom mat of stool 

~ 
~ "' ? 
b 8 I 

'(,, "' 
~ 

6" IM/nJ 

* Actual/ocatlon & width 
vary depending on type 
of Retaining Wall used 

Retaining Wall Coping 

~" Thick Expanded ~'.._,,.....di"f..._"fl 
Polystyrene ----r 

Face of Retaining Waif 

6" (Min. thickness! lug on End 
Bent to retain and conceal 6~ ir 
edge of Retaining Wall =-e--"-~ 

Bridge 

Begin or End 
Bridge 

Back Face of 
Backwalf 

SECTION THRU APPROACH SLAB VIEW D-D AT BEGIN OR END BRIDGE <BEAM 

Bars 5B may be full 
length or extended 
2 1-0 11 Min. 
3 11 Min. 

AND RETAINING WALL BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR) 
APPROACH SLAB WITH RETAINING WALL DETAILS 

CROSS REFERENCES.-

For location of Section B-B and Long/tudlnal 
Construction Joint Detall see Index No. 209009 

Shoot I of 2. 

Beam or 
Girder 

Beam or 
Girder 

Bars BA2 I 

Long/tudlnal Const. Joint/ 

SECTION B-B 
APPROACH SLAB WITH RAISED SIDEWALK 

LONGITUDINAL CONSTRUCTION 
JOINT DETAIL 

~ 1--~~~~~~~-A-P~P-'R_O_A_C_H-"--S-L-A~B~S~~~~~~~~--:_o_;i0_·1-~~~e~.~:~0°~f2"--I @ 
2006 FOOT Design Standards Last Sheet No. 
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Dim. 'L I'= 30 1-0 11 + N x Tan r/J Varfes / 1-6 11 Max. 
3 11 Min. 

GENERAL NOTES 
3" Bars 58 o ! 1-0" Max. (Top of SlabJ 

Bars 5B ti 9" Max. !Bottom of Slab! Typical Case I & Case 2 

/
~ Outside edge of Approach Slab 

!Coping! shall match and conform 
with alignment of Left & Right 

9" *Bars 5Cl t! l'-0" Max. !Top of Slab! 6" 

I. SURFACE TREATMENTt 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. Edge adjacent • (Placed between Bars 58, Top of Slab) 

n+"======,,"'~======~="'l'ittl Copings shown on Superstructure to rigid Sheets ITyp.! -------,-
Gutter Line _/ 

2. UT/UTIESt If required, see Structures Plans, Utl//ty Conduit Dela/I 
Sheet for detalls. pavement~ r - - - - - - G--:11-:C -:;ne7 - _JI I 

r----*Bars 5CI 
!Typ.) I 1 

~Begin or End Bridge 
(Front Face of Backwall 
If app//cab/e) 

*Bars 5CI 
ITyp.! 

Construction Joint 
Permitted 

3. When a Jong!tudlnal construction joint Is necessary or allowed IYj 
the Engineer, the transverse steel shall be extended as shown In 
the Long/tudlnal Construction Joint Detail. 

4. The plan view for CASE I applies when the skew angle !$! = 0°. 

~ Cl) Line 

11 

1r ,.----- Back Face of Backwall 
or Edge of Bent Cap 

Edge adjacent to 
rigid pavement 

Geometric Control 

~ 

~ 

" " ti 
" ... 

Relevant detalls also apply to CASE 2. 
5. The plan view for CASE 2 applies where the skew angle 

!$!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 slmllar/y. The shown reinforcement 
shall be utlllzed, and Dowels shall be provided In accordance with 
Index Nos. 305 and 306 • 

~ ~ I Geometric Cont roll I 
., "5 I 
~ ~ ra 11 

r -- - --~ ~ - - -- - --l-1 
~ ~ 11 

~9001Typ.) 
-L-ln-e '\____ - ---,f-lf,I/ 

~ 

~ 
~ 

~ 
" 

6. Ralllngs, parapets and traffic separators shall be provided as 
shown In Structures Plans. PO'jment for these Items shall be 
Included In the pay Item for the required Item. Raised sidewalks shall 
be provided as shown ln Structures Plans. Payment shall be Included 

' 

9 0, 
11 

11 

1 I 
Construction Joint 11 
Permltted--_J I 

---1-+ .""'2~' -~O~" 

4 - Bars 5C2 ti 6 11 

!Top of slab! 

~Longitudinal Const. Joint !Preferred
focaflon Is at edge of lane~ see 
Note 3 and DetaW !Typ. Cases I & 2! 

§} 

"' ""' .e 

~ 
~ 

"' .!§ 
Cl 

Back Face of Backwall 
or Edge of Bent Cap 

ln the pay Items for approach slab concrete and relnforcement. Welded 
Wire Fabric for the edge of Approach Slabs on retaining wall ls 
not Included In the estimated quantity for reinforcing steel and Is 
considered Inc/dental to the work. Welded Wire Fabric shall 
conform to ASTM A/85. 

7. PROFILOGRAPH.- If profl/ograph requirements apply, planing may be 
required. The permitted construction joint shown In Section A-A 
w/11 facllltate the placement of the expansion joint. 

8. Approach slabs shown In Plan VlfNf Cases I and 2 represent a typical 
approach slab with edge barriers and no sidewalks. See additional 
approach slab sheets for sldewalk and other pertinent deta!ls. 

11 

--+ 1!:1_1~ !:!_ne_ :,._ _ 

Begin or End Bridge 
fFront Face of Backwall 
If appllcab/e) 

- - - --1,rf.ll' ___ _c~------+ 

[.!.. 
Bars 5B 12 / 1-0 11 Max. (Top of Slab) 3" 
Bars 5B rD 9 11 Max. (Bottom of Slab) 

*Bars 5CI t1 / 1-0" Max. (Top of Slab) I 9" 
!Placed between Bars 5B, Top of Slab! ' 

Dim. 1L 2 1 = 30 1-0 1
) Min. 

PLAN VIEW fCASE /J 

Bars 5CI are required as 
shown when either the 32 11 

or 42" F-Shape Traffic 
Ralllngs or the Traffic 
Ralllng/Sound Barrier are 
used at the edge of the 
Approach Slab. 

3" 

9" 

Bars 58 ({! 11-0 11 Max. (Top of SlabJ 

Bars 58 o 9" Max. (Bottom of Slab) 

*Bars 5CI ({! l'-0" Max. (Top of SlabJ 

!Placed between Bars 5B, Top of Slab! 

Dlm. 1L 2 1 = 30 1-011 Min. 

PLAN VIEW (CASE 2J 

3" 

9" 

30'-0" (M!n.J 
Begin or End Bridge 
(Front Face of Backwall 
If app//cab/e) 

Bars BA2 

4 11 Cover rexce t 
2 1

) over wall panels) 
Bars 5AI Bars 5B !Top 

& Bottom! ITyp.! 

SECTION A-A 

2h" Clear 

2 1-0" (See Case I & 
Case 2 Plan View! 

4 - Bars 5C2 D 6 11 (Case 2 
only, see Plan View) 

Construction Joint 
Permltted--~-

I 

Dowels !Biiied with End Bents, see 
End Bent Sheets for placement) 

Back Face of Backwall !Beam f I 
or Girder Brldge!or Edge ------'\--
of Bent Cap !Flat Slab Bridge! 

See Structures Plans, 
Superstructure Sheets 
for Joint Dela/ls 

2 Layers of 30 Lb. Smooth 
Roofing Paper 

@ -
-

Typical Case I & Case 2 

CROSS REFERENCESt 

For Section B-B, Langltudlnal Construction 
Joint Dela/I and Approach Slab Dela/ls see 
Index No. 20910, Sheet 2 of 2. 

For Estlmated Quantltles see Structures Plans. 

r iNsmuCT-10Ns7-ooE'SiGNiR:'- - - - - - - -, 
I These Indexes shall be supplemented In Structures Plans with addltlonal sheets 

I 
showlng as a mlnlmum a Plan Vlew with geometry and pertinent Information not I 
covered fJy these Indexes e.g. Survey Lines, PGL, Direction of Stationing, Phase 
Construction Joints, Raised S!dewalks and arr; other Information necessary to I I accurately complete detalllng of the Approach Slabs. Approach Slab Finish Grade 
Elevations shall be Included with the Bridge Finish Grade Elevations In the Structures I I Plans. 
All Reinforcing bars are to be shown In the Reinforcing Steel List as straight bars I I (Types I and 2!. Bars 5C are 5'-0" long. 

------------------....1 
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Const. Joint 
Required 

-Bars SCI 

SECTION B-B 
STANDARD APPROACH SLAB 

Traffic Separator Const. Joint 
Required 

T raffle Roi/Ing 
(Type varies, 
32" F -Shape shown! 

NOTE.• 
Geometry of T raffle Roi/Ing s, 
Pedestrlan/Blcycle Ralllngs, Traffic 
Separators and Sidewalks to match 
those on adjoining bridge. 

Const. Joint 
Required 

T raffle Roi/Ing 
(Type varies, 32" 
F -Shape shown! 

-Bars SCI '-1-L..: 
SECTION B-B - NOTE: Bars SC are required as shown 

APPROACH SLAB WITH TRAFFIC SEPARATOR when either the 32" or 42" F-Shope 
Traffic Roi/Ing or the Traffic 
Ralllng/Sound Barrier are used at 
the edge of the Approach Slab. 

Median Traffic Roi/Ing 

Const. Joint 
Required 

SECTION B-B 

Const. Joint 
Required 

-Bars SCI '-1-L..: 
APPROACH SLAB WITH MEDIAN TRAFFIC RAILING 

Const. Joint 
Required 

Traffic Roi/Ing 
fType varies, 32 11 

F -Shape shown! 

Const. Joint 
Required 

'-1-L..: 
SECTION B-B 

APPROACH SLAB WITH SIDEWALK 

Raised Sidewalk (geometry & reinforcement 

T raffle Roi/Ing 
fType varies, 32 11 

F -Shape shown! 

Pedestrian/Bicycle 
Roi/Ing 

Traffic Roi/Ing, 32 11 

F Shape shown, other 
Traffic Ralllngs and 
Pedestrian/Bicycle 
Roi/Ing slmllar --~ 

Traffic Roi/Ing or 
Pedestrlan/Blcycle Roi/Ing 
reinforcement; see relevant 
Index for placement --~ 

-Bars SCI 
as req'd. 

Approach Slab Bars BA2 

Fiii 

End Bent Wlngwall 

Edge of Approach Slab (Coping! 

Ci 
Poured rubber or rapid 
cure slllcone / 11 deep r Shoulder Line 

Vz 11 Prernou/ded Expansion Material -
extend from Front Face of Backwall to 
end of Wlngwall 

I 

- -r-~-, rSlde 
I ';:, Slope 

~ ', 

~~ ' 

..;.! Fiii 

Approach Slab Bridge 

Traffic Roi/Ing or 
Pedestrlan/B/cyc/e Roi/Ing 

____ Begin or End 

Bridge 

Top of Backwall 

Approach Slab ---l 

- - - ---.,.__ -111 
Front Face I II I 
of Backwall~I I 

End Bent 
W/ngwal/ 

Bridge Deck---1 

Cheekwall 

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 SIMILARJ 

======APPROACH SLAB WITH WINGWALL DETAILS====== 

Edge of Approach Slab (Coping! 

Traffic Roi/Ing, 32" F Shape 
shown, other Traffic Ralllngs 
and Pedestrian/Bicycle 
Roi/Ing slmllar -----~ 

Traffic Ral//ng or Pedestrian/Bicycle 
Rall Ing Parapet reinforcement; see 
relevant Index for placement 

Approach Slab 

Traffic Roi/Ing or 
Pedestrian/Bicycle Roi/Ing 

Bridge 

----Begin or End 
Bridge 

Bars SA/ 
Welded Wire Fabric 4 x 4 - W4.0 
x W4.0 (Min. 2'-6" wide! tied to the 
top of the bottom mat of steel 

112" Thick Expanded 
Polystyrene 

Bars SB ~ 
~ "' ? ;., 
b 8 I 

j,, "' 
Expanded Polystyrene 
shown hatched (3" top 
& ~ /1 each side) 

Retaining Wa/f(See Wall 
Sheets for Detal/s) 

;., 
~ 

6" (M/nJ 

Fiii 

11-0 11± * 
SECTION THRU APPROACH SLAB 

AND RETAINING WALL 

* Actual/ocatlon & width 
vary depending on type 
of Retaining Wall used 

Retaining Wall Coping 

112" Thick Expanded p'.....,,,.....dl"'f...._11 
Po/ystyrene----r 

Face of Retaining Wall 

6" (Min. thickness! lug on End 
Bent to retain and conceal 
edge of Retaining Wall 

Cheekwall 

Front Face 
of Backwall 

Back Face of 
Backwall 

VIEW D-D AT BEGIN OR END BRIDGE <BEAM 
BRIDGE SHOWN, FLAT SLAB BRIDGE SIMILAR) 

APPROACH SLAB WITH RETAINING WALL DETAILS 

Bars SB may be full 
length or extended 
2 1-0" M!n. 
3" Min. 

Beam or 
Girder 

to match superstructure sheets) Const. Joint 

Required 

T raffle Roi/Ing (Type 
varies, 32" Vertical 
Shape shown! 

Bars SA/ 
l'-9" min. 

c--~.., lap req'd. 
CROSS REFERENCES: 

r--------.L.... - - -

SECTION B-B 
APPROACH SLAB WITH RAISED SIDEWALK 

Bars SB 

LONGITUDINAL CONSTRUCTION 
JOINT DETAIL 

@ -
-

For location of Section B-B and Longitudinal 
Construction Joint Detall see Index No. 209109 

Sheet I of 2. 
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GENERAL AND FABRICATION NOTES.-

I. Furnish Strip Seal Expansion Joint Systems In accordance with ASTM D5ill3 and the AASHTO LRFD Bridge Design Specifications 
and that are /Isled on the Qual/f/ed Products List. Furnish joint systems consisting of watertight steel Edge Ralls, 
Elastomer le Strip Seals, Sidewalk Cover Plates (as required) and all associated mlscelloneous com{XJnents. 

2. Furnish so/Id steel Edge Ralls In acoordance with ASTM A709, Grade 36, 50 or 50fWJ that are extruded, hot rolled and or 
machined. Furnish Edge Ralls with a minimum mass of 19.2 lb/ft excludlng studs, a minimum height of 8 11

, a minimum thickness 
of V2" and a maximum top surface (riding surface) width of 2". Shape of Edge Roff shown ls representative, minor variations 
depending on manufacturer are permitted. Edge Ralls manufactured from bent plate or bullt up pieces are not acceptable. 

3. Furnish Anchor Studs In acoordance with ASTM A/08. Electric arc end-weld Anchor Studs with complete fusion. Anchor Studs 
may be piggy backed to achieve requ/ red lengths. 

4. Furnish continuous heavy duty bridge deck Elastomer!c Seals sized to perform satlsfactorl/y for the opening range shown In 
accordance with the manufacturer's recommendations. Minimum movement classlflcatlon Is 4 11

• Seal shall be supp/led IYj the 
manufacturer of the Edge Ralls. Field vulcanlzatlon Is not permitted. Shop vulcanlzatlon Is permitted only on horizontal turns 
on skewed bridges at upturn ends where the horizontal turn angle ls greater than 35°. 

5. Furnish Y.," thick sllp resistant steel Sidewalk Cover Plates In acoordance with ASTM A709, Grade 36 or 50, with a minimum 
coefficient of friction on the top surface of O.B In a dry condition as determined /Jj ASTM F/677 or F/679 and 0.68 or 0.52 
In a wet condition as determined by ASTM F/679 or ASTM F/677 !respectlvelyJ; that lncorparate an antl-sllp steel surface 
consisting of a random hatch matrix or other suitable pattern and that are llsted as sllp-reslstant try Underwriters Laboratories. 
Do not use diamond plate or surface applled sllp resistant tapes, fl/ms, nonmetal/le coatings or other slmllar materials. 
Furnish flat head Stainless Steel Sleeve Anchors In acoordance with ASTM F593 Group I Alloy 304 for attaching Sidewalk Cover 
Plates. Install Sleeve Anchors ln accordance with manufacturer's recommendatlons. 

6. Furnish temporary or sacrlflclal suppart brackets, bolts, clamps, etc. that are capable of resisting shipping, hand/Ing and 
construction forces wlthout damage to the Edge Rall Assemblles or galvanized coating and are adjustable to account for variable 
temperature settings. Do not use temporary or sacrlflclal support brackets, bolts, clamps, etc. between the faces of the Edge Ralls. 

7. Perform all shop we/ding In acoordance with the Bridge We/ding Code ANSl/AASHTO/AWS Dl.5 !current edition!. Do not weld 
to surfaces In contact with the Elastomerlc Sea/or the top surface (riding surface) except as shown. Do not weld Inside seal 
cavity. See Shop Sp/Ice Dela/I this sheet. 

8. Fabricate Edge Rall Assemblles In one piece Including upturns, except where length or configuration prohibit shipping or proper 
lnstallatlon or where phase construction requires separate assemblles. Shop spllce sections of Edge Rall to obtain required length 
try partial penetration double v-groove welds on prepared beveled edges and seal welds as shown ln the Shop Sp/Ice Deta!I. Weld all 
around the joint as far as practical to achieve a watertight seal. Do not use short pieces of Edge Rall less than 6 1-0'J long unless 
required at curbs, sidewalks or phase construction locations. See also lnstallatlon Notes. 

9. Hot-dip galvanlze Edge Rall Assemblles and Sidewalk Cover Plates after shop fabrication In acoordance with Section 962 of the 
Specifications and manufacturer's recommendations. 

10. Clearly match mark corresponding Edge Rall Assemblles with joint locatlon and direction of stationing. 
II. Submit shop drawings showing all expansion joint materlals and project specific detalls and dimensions. Include name of 

manufacturer, seal model number, seal movement range and the assigned Quallfled Products List Number. 
12. Include the cost of al/ labor and mater/a/s for the fabrication and lnstallatlon of the Elastomer/c Strip Seal Joints and Sidewalk 

Cover Plates In the Contract Unit Price for Expansion Joint SeaUStrlp ElastJ. 
13. Manufacturers seeking approval of Strip Seal Expansion Joint Systems for Inclusion on the Quallfled 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 lnstallatlon detalls consisting of temporary or sacrificial support brackets, bolts, 
clamps, etc. that are compatible with decks constructed with or without blackouts. 

INSTALLATION NOTES.-

I. Install the Edge Rall Assemblles at proper grade and allgnment before or after deck planing fol/owing the manufacturer's 
Instructions. When Installed after deck planing, Install the Edge Rall Assemblles In the blockouts on a prof/le tangent between 
the ends of the deck and/or approach slab to within a + O" and - ~ 11 variation. When Installed before deck planing, Install the 
Edge Rall Assemblfes -% ",plus or minus 'll6 ",below the top surface of the deck or approach slab to compensate for concrete 
removal during planing. 

2. Bolt, weld or clamp Edge Rall Assemblfes In position using temporary or sacrificial brackets as required. For phased 
construction, Install Edge Rall Assemblles In a given subsequent phase so as to a/fgn with those Installed In an adjacent prior 
phase after deflection and rotation due to deck casting of adjoining spans has occurred. 

3. For lnstallatlon temperatures other than 70° F, adjust the opening of the joint (Dlm. J'A"J try 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'J of, Edge Rall surfaces that wlll be exposed In the completed structure. Do not weld expansion joint 
components to or electrlcal/y 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 Rall Assemblfes during screed Ing operations per manufacturer's recommendations. Provide temporary 
block Ing mater/al In the Edge Rall seal cavities to prevent concrete Intrusion during deck paur and finishing. 

6. f..IJosen any temporary or sacrificial support brackets, bolts, clamps, etc. that span across the joint after Initial set of concrete, 
but not later than two hours after conclusion of concrete placement. 

7. Install Elastomerlc Seal after comp/et/on of deck casting. Remove all joint form mater/a/ and block Ing mater/al prior to Install Ing 
Elastomerlc Seal. Field Install Elastomerlc Seal In accordance with manufacturer's recommendations. Thoroughly coat all contact 
surfaces between the Elastomerlc Seal and the Edge Rall seal cavities with an adhesive lubricant before setting Elastomer le Seal 
In place. 

Top of Bridge 
Deck or Sidewalk 

Diaphragm 

See lnstallatlon 
Note I 

%'J </J x B'J f..IJng 
d Iago no/ Anchor Studs 
spaced D f'-0 11 centers (TypJ 

Face of Edge Ralls 

~ Expansion Joint 

Dimension 11A11 = JJj, IJ (perpendicular to fi.. Exp. JolntJ 
Joint Opening Ill 70° F (See lnstallatlon Note 3 and 
Structures Plans, Expansion Joint Data Table for 
adjustments! 

Elastomerlc Seal 

Y.," R Tooled Edge !Typ. as required! 

Dimension 118 11 (Dimension 'JA" plus or minus 
adjustment for temperature plus 2 times 
roll top offset to face of ram 

Front Face of Backwall 

TYPICAL SECTION THRU STRIP SEAL EXPANSION JOINT 
fBsgln or End Concrete Girder Bridge shown, 

Intermediate Supports and Steel Girder Bridge slmT/ar. 

Approach Slab 

Reinforcing Steel and Girder detaT/s not shown for c/arltyJ 

60° 

Grind Flush 

r/;;T;:;C-;;O;;, -;:; -;;;,N7R-:- - - - , 
I Complete the Expansion Joint Data Table In Structures Plans 

Seal 
Weld 

l .:::!.h~j:::._s~'"...!:.f".:::::'':::.. ______ I 
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Match Slope of Deck 

~ Expansion 
co Face of Joint 
: : Face of Edge Rall Edge Rall !'I 

~--~n...._~-H---n--t----=-=--1~1 ~µb-~: : "~-
II II II 

II 
II 
II 
II 
II 
II 

J:I, 

II 
II 
II 

dJ 

~ Expansion Joint 

PARTIAL PLAN VIEW OF SKEWED JOINTS 

Match Slope of Deck 
Elastomerlc Seal~ . 

'ti 
II II 

of Edge Rall 

~" Chamfer (TypJ-, \ II !'I II !'/ 
,, f'.!. 

lio II II II II 
II II II II 

.!i II II II II 

Cl '{' - -1.l - - "-- - _J '-
,_ ~ -

/ ~ 
-

' ' c TT - -c-

II II II II 
~"Min. II II II II 

II II II II 
Traffic Rall/no II ' \ II dJ 
Parapet or Post II II 

'l~ II 
.o~ co 

Anchor Stud ITyp.! "--· ~ Expansion Joint 

PARTIAL PLAN VIEW OF NON-SKEWED JOINTS 

. Front Face of Traffic 
\~ Rolllng, Parapet or Post 

\ !/.?"Min. 

Construct fan Elastomer!c Seal 

__ Jo~~-
- \~ -·"· 

n 11 --,, ~ Tl . 
() u () ;- u -

(__ 
3 , Max. / I 6 , I 6 , • I Expansion Joint Assembly 

PARTIAL SECTION ALONG { JOINT 

=
===JOINT TREATMENT AT HIGH SIDE OF DECK==== 

WITH SLOPE > 2.7. 
<SldeNalk Cover Plate where app/looble not shown for clarltyJ 

II II 
II II II 
II dJ II 
II Turn Angle = II 

o 1~ Skew Angle/2 

Skew Angle 

Match Slope of Deck 

PARTIAL PLAN VIEW OF JOINTS SKEWED 
GREATER THAN 6" 

II 
II 
II 
II 
II 
II 
o~ 

Match Slope of Deck 

ft.. Expansion '11' 
Joint 11 

!'/ II 

II 
II 
II 

dJ 

Upturn 

PARTIAL PLAN VIEW OF NON-SKEWED 
JOINTS & JOINTS SKEWED 6° OR LESS 

Front Face of Traffic 
Ralllng, Parapet or Post 

Provide Blockout (shaded! to 
allow unobstructed movement 
of adjacent Edge Rall--~ 

Elastomerlc Seal 

!6" M!n. 

Expansion I I 
Joint Assembly 6 11 6 11 3" Max. 

PARTIAL SECTION ALONG { JOINT 

===JOINT TREATMENT AT LOW SIDE OF DECK & === 
HIGH SIDE OF DECK WITH SLOPE < 2.7. 

<SldeNalk Cover Plate where app/looble not shown for clarltyJ 

Elastomerlc Seal 

Expansion Joint 
Assembly--+()~~· 

TT 
u 

Shop Sp/Ice 

UPTURN DETAIL 
<TYPICAL AT TRAFFIC BARRIERS AND PARAPETS} 

~Slope Break Line or 
Phase Construction Line 

Elastomerlc Seal 

~Slope Varles Slope Varies 

71 11 --,, (") rr /}" 

() u \ () ""() u () 

nslon Jolnt Assemb ,J Expo ly L Field Butt Joint !Seal with Caulk! 

PARTIAL SECTION ALONG { JOINT AT FIELD BUTT JOINT LOCATION 
<CROWNED DECK OR SLAB SHOWNJ 

Traffic Separator !Type varies! 

Elastomerlc Seal 

,.., - 11- -,-,- 11- -n-· 11- --,,- 11- -n-

() () u () 

1 () u () u ------------1 l u l 
Z Expansion Joint Assembly 

PARTIAL SECTION ALONG { JOINT THRU TRAFFIC SEPARATOR 

Face of Traffic 
Ralllng, Parapet 
or Post 

90• (TypJ 

~ Bridge NOTE: 

Face of Traffic Ralllng, 
Parapet or Post 

e measured posltfve In clockwlse 
direction from ~ Bridge. See Structures 
Plans, Expansion Joint Data Table. 

MOVEMENT SCHEMATIC 
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Front Face 
of Ralllng 

Sldwalk Cover Plate 
'11' 

r:::.• Slewe 

Match Slape of Sidewalk Upturn Match Slope of Deck 

0 
'%_ 

"' G) 
~ 

0 
~ 

"' 

~ 
.!1 
Cl 

1 1 Anchors !TypJ ~ Exponsl't~ Jolnt 

e II ft e II ft e II ft II ft e II 

11 I I 11 I I 11 I I 11 I I 11 
II e II II e II II II II e II II 
11 11 11 11 11 11 11 11 11 11 

.lJ _ -1-j _ _JI __ 1::1 __ LL _ ~- _ ...LJ __ ~ __ I I __ """'F:I _ .- . 

---1~-_-_-_-_-~L _-_-_-_- _.u_ = = = = ::;.1=. =- =- =- =-1-=- =- =.'..d{~::i,f'._ ·. __......,.,-

II II II II II II II II 

~ II II ~ ~ ~ 
II II 

J:I, ~I, 

II 

Face of 11 
II 

Edge Rall~· 

II 
II 
II 

J:I, Field Butt Joint 

Anchor Studs !TypJ 

PARTIAL PLAN VIEW OF SKEWED JOINTS 
% 11 Corn r Cllp 

(, (Typ. all ::Orners! Match Slope of Sldswalk Upturn 

\ r:::.,Sleeve ~,Sidewalk 
~· 

IC. Expansion 
~· ~· '11' 11 Anchors (Typ.J---.,., 11 Cover Plate--.._ II Joint~ II II - II 

11= ' a fl a 11 fl e 11 fl e 11 II 

11 11 i 1 11 i 1 11 i 1 Field 11 I II 
11 11 91 11 9 11 11 9 11 11 9 I II 
11 11 11 11 11 11 11 11 Butt Joint II 

'11' 
II 

fl II fl 
11 I I 11 

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

Match Slope of Deck 

'11' 
Gutter II 
Line fl II 

II II 
II II 

II II 

fl 
II 
II 
II 

II 
II 
II 

~ 

:r,1 r ~ .. 
..lJ ____ _JI _____ LL _ _ _ ...LJ _____ 11_ _ -.. :·~ f--IL _ ~- _ il _-.,-- _ _JI __ -q - _IL - ---..i- - J.l ~ d 

_JI_ - .2 - _IL - -'- -

Traffic Ralllng I 

!lz" Min. 

Front Face of 
Traffic Ralllng 

'h" Min. 

= = = = = = = = = = =---" -:..=-- _-~ ~ ~ ~ ~ ~ ~ ~ ~ ~-3 
Tl-----,1-----11-----11----TT- """"§ 

l-11 - _fl_ - TT - _fL - II"' - .0. - -11 - -f1_ - TT - -

II II II II II II II II II 

" " " " " II II II \ II II II II II II 
II ~ II 

\ II ~ II ~ II 
II II II ~Face of II II !/z 11 Min. 
J:I, J:I, I II J:I, /~· Edge Rall~· 

\\. Anchor Studs (TypJ 

PARTIAL PLAN VIEW OF NON-SKEWED JOINTS 

!lz'J Max. Blackout 

Sleeve Anchor spacing - 6 11 centers max. 

Slope Varies Sidewalk Cover Plate 

--o-- - --,,.- --7)-- - -on----,,- -
II II 

11- - ..... -,)---a- -IT_.,,.... - {)- ... 

II II 
II II 
II II 

<) ~ <) ~ <) ~ I ) ~ < ) 

Construction Joints 
Sleeve Anchor (TypJ 

Field Butt Joint 
(Seal with Caulk! 

PARTIAL SECTION ALONG { JOINT 

RAISED SIDEWALK DETAIL 

Shop Sp/Ice 

- rr n "Tl n 

I~ Shop' Sp/Ice II II 

II II II II 

II II II II 

II ~ II ~ 
II II 

J:I, bl, 

Gutter Line 

Elastomerlc Seal 
-----------' Slope Varies 

() () 

Expansion Joint 
Assembly 

@ -
-

Sleeve Anchors !Typ.! 
%"Corner Cllp rTyp.! 

!/z 1
' Min. 

-1 

II 

II 
II 
II 
,IJ, 

Back Face of Traffic 
Ra/ling or Post 

Vz 11 Min. 

Match Slope of Deck 

=- ""#.-- -=- ii- -=---
11 I I 11 

II II 
IJ II 

ff. Expansion 1 1 

Joint b1
, 

Sldwalk Cover Plate 

II 

~ 

II 

II 
II 
II 
,IJ, 

Elastomerlc Seal 

PARTIAL PLAN VIEW 

!/z 11 Max. 
S/dswalk Cover Plate 

Construction I 

Joint~ IA'" 
~~~~ 

3" Sleeve Anchor s clng - 6 11 centers max. 

Elastomerlc Seal 
Slope Varies 

PARTIAL SECTION ALONG { JOINT 

FWSH SIDEWALK DETAIL 

l'-311 

B!/z,, Varies 

II 

II 

~ 

"' II 
II 

~ 

II 
II 
II 

bl, 

Upturn 

!lz" Min. 

Match skw angle of 
Joint as requ/ red (Typ.! 

!/z 11 Max. 

3" 

() 

Front Face 
of Parapet 

!lz" Min. 

Blackout 

Construction Joint 

Down Grade 

Round over top 
edges 1'8 " rad !us 
!TypJ---

l'h II 3" S/dwalk 
Cover Plate Top of Sldwalk 

Sldwalk Expansion Joint Assemblles 

SECTION A-A 
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* 6'-5 11 Mfn (Pull Box Side) * 4'-5" Min 

Bars 4G fTop & Bottom) - 7 Sp. «2 J'-O"± 

I 

!Tie to Deck Slab or Approach Slab Reinforcing! 

2 Sp.({2 6" I 2 Sp. t2 6" Varies 

f, 5" 5 Sp.© 6" 5" \ Spacing Bars 4FI, 4F2 & 4F3 !pairs! 11
-/

11 ,I_,,, 
.s 

I 

I I 

I I I I "' \Bridge Deck or '-Bors 4G !TypJ ~ Approach Slab - q; Piiaster and q; Light Pole !l 
I \ ">' I I ' ' 

(3-
Gutter Line 

I f- Bars 4FI !pairs! I Bars 4F2 !pairs! !TypJ 'O,, 

Bars 4F3 lpalrs)(Typ.J -, I / 
;-r1 I' ,, 

~ '-- ' 2 - 2" l/J Conduits!_ 
~ 

'-
- -= -_ F- ~ I ~ n ,_ - - r -

~ _\ 

Coping _J ) ;~- - - - ~ 
- ' 

- ~ - - - - - lk •. 
\ 

I 1- I~" l/J Conduit~ I 
Construction 

q; Pull Box Bars 4F4 • 0 I ~ ~ Joint 
!See Note 5! !pairs! '\. 'l Bars 4H !Top 

1--~~ - '~ 
~ 

· / & Bott. of Slob! \ , 
~ - Anchor ~ q c= ~ 2" Clear !Typ.J If_ Light Pole { Bolt Circle "-

I 

I" Weep Hole !PVC Condulf) / •~Bars 4F5 !pairs! 

2 1-6" I 2
1-6" 21-511 

I 

* Sllp Forming Method of Construction Is not ollowed within the /Im/ts shown. 

~ iii 
~ ~ 
~ 

.!:: 
~ 
"ll .. "-

~ '-
0 

Q 
~ .... ,,__ 
ell e;::: 
~ 

.... cl:' 

.~ 
"' 
t - ' 

I --

"') 
Q~ 

"' .9 I "' "' "' 
~ Ci 

!'/;," l/J Conduit 

I" l/J Weep Hole !PVC Conduit! 

Concrete Piiaster Surfacep Sloped 
Longltudlnal/y with Prof/le Grode and 
Transversely with Cross Slope. 

Varies !Slab thickness plus 5"! 
(J 1-6'h 11 Max., 11-J'h 11 Mln.J 

Coping 

q; Light Pole I 
2'-6" 

11-l'h" 

Bars 4F5 lpalrs)(Shlft os required to cleor Anchor BoltsJ_L~~ 

Construction Joint 

Bors 4F4 (pa/rsi!Shlft as required to clear Trofflc 
Roi/Ing, Approach Slob or Bridge Deck Relnforc/ng)(Typ.J 

Traffic or Pedestrian/Bicycle 
Roi/Ing Reinforcing !TypJ rvorlesi 

2 - 2 11 (/J Conduits 

Construction Joint 

Bors 4G !Tie 
to Deck Slab 
Reinforcing) 

Bors 4H 
Bridge Deck or Approoch 
Slab Reinforcing not 
shown for clorlty 

TYPICAL SECTION AT LIGHT POLE PILASTER FOR 
APPROACH SLAB OR BRIOOE DECK THICKNESS LESS THAN l'-11/z". 

Traffic Roi/Ing !Type Vories, 
32 11 Vertical Shape shownJ, 
Pedestrlan/Blcycle Roi/Ing 
slmllar 

** For Index No. 820 - Pedestrlon/Blcycle Roi/Ing, this dimension Is 4h ". For oll other Rolllngs, this dimension Is 2 Eq. Sp."' 6" Max. 

Coping 

If_ Light Pole I 
2'-6" Traffic Roi/Ing Reinforcing !Typ.J 

*** Anchor Bolt pattern orientation shall be as shown. 

r~:.u~Box 
~e5J 

PLAN VIEW 

q; Pl/osier ond 
q; Light Pole -----------

Top of Trafffc or 
Pedestrlon/Blcycle Roi/Ing 

Riding Surface See Detall "A" 

~ 
- 2" l/J Conduits 

Bars 4F5 ~rs 4F2 (pairs! 

== = ~~--==t-Bars 4F3 

Bors 4F2 Bars 4FI 
!pairs! !Pairs! 

Bridge Deck or Approach Slab /" l/J weep Hole 
Reinforcing not shown for clorlty I !PVC Conduit! 

Bars 4F4 

Bars 4H 

!pairs! 

Varies 7 1-6" Varies 

5'-0" Max. !Left or Right! I 

ELEVATION VIEW 
!Bars 4G not shown for clarity! 

!'/;," l/J Conduit 

I" l/J Weep Hole !PVC Conduit! 

Concrete Piiaster Surface, Sloped 
Long/tudlnally with Prof/le Grade ond 
Transversely with Cross Slope. --~ 

Bors 4FUpalrsJ --;;'-~ 

Varies !Eq. to Slob thickness! 
(2 1-011 Max.,1 1-t'h" MlnJ 

Bars 4F5 lpalrs)(Shlft as required to clear Anchor Bolts! 

11-l'h" 

2" Clear 

Construction Joint 

Bars 4F4 lpa/rs)(Shlft as required to clear Traffic 
Roi/Ing, Approoch Slob or Bridge Deck Relnforc/ng)(Typ.J 

2 - 2" l/J Conduits 

Construction Joint 

Raised Sidewalk 

,f.L.I'-'---,._---+ 

Bars 4G !Tie 
to Deck Slob 
Reinforcing! 

Bridge Deck 

Top of Br ldge Deck 
or Approach Slab 

Bridge Deck or Approach 
Slab Reinforcing not shown 
for clorlty 

TYPICAL SECTION AT LIGHT POLE PILASTER FOR 
APPROACH SLAB OR BRIOOE DECK THICKNESS l'-11/z" OR GREATER 

CROSS REFERENCE' 
For Detafl 11A11 and Light Pole Piiaster Notes, see Sheet 2 of 2. 

@ -
-
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REINFORCING STEEL NOTES' 

a. When Pilaster Is attached to Pedestrian/Bicycle Roi/Ing - Index No. 820 
and the Bridge Deck or Approach Slab thickness Is less than l'-l'h ", 
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 Piiaster 
Is attached to Pedestrian/Bicycle Roi/Ing - Index No. 820, and the Bridge 
Deck or Approach Slab thickness Is less than l'-l'h ". 

c. Lap Sp/Ices for Bars 4F/9 4F2 & 4F3 shall be a minimum of / 1-4 11
• 

Lap Sp/Ices for Bars 4F4 & 4F5 shaft be minimum of / 1-8 11
• 

d. All bar dimensions In the bending diagrams are out to out. 

'iNSTRUCTmNSTODESIGNERt----------1 

I In order to minimize vibration of Light Poles due to traffic, locate pl/asters near I I substructure supfXJrfs. 

I 

Locate If Pilaster minimum 3'-10" away from If Traffic Ral//ng Open Joint and 

1

1 

edge of End Bent Wlngwall. 

I Design of the addltlonof Bridge Deck Reinforcement ls based on the minimum transverse I 
L top s~~rclng ~ul~ /Jy Str~r~eslgn ~e!!:.::,.s. _ ____ __. 

- Provide % "qJ all cotton sash cord as weep hole wick. 

-

Prior to grouting, attach cord to Interior of the upright 
such that the end w/11 extend beyond the grout. Locate In 
plan, midway between anchor baits. 

Light Pole Base /Light Pole 

~--p_'"_te-(Lwe!Jr.;: • zs, GrZt Pad 

----- ""' r.:~ • ~ -':It 

LfNellng Nut - --------- Vw:: Wa~~er : : 311 Min. 

\ 

(Typ.! -,~,,-i--1---/+=~=-

Concrete Pilaster 'tv=J1 I ;i-----,+
1 

-+v+-- I" $ Weep Hole !PVC 
Surface, Sloped 

1
1 : 

1 
Conduit) cutoff flush 

Long/tudlnally with 1
1 with top of grout pad 

Proflle Grade and 
Transversely with '---Anchor Bolts 
Cross Slope. !See Note 6! 

DETAIL "A" 

CONVENTIONAL REINFORCING STEEL BENDING DIAGRAMS 

6 1-0'J 

I ~ 
. . 
~ ~ K "' BAR 4G 

2 1-6 11 Bars 4FI 
~~ 

2 1-011 Bars 4F2 
"""" 

11-9 11 Bars 4F3 ~~ 
(J'-5") !See Note a! . "' Li: '-
3'-10 11 Bars 4F4 " &l 

~ 
3 1-4 11 Bars 4F5 &l 

BARS 4FI, 4F2, 4F3, 4F4 & 4F5 

2'-7" I 2'-4" I 

BAR 4H 

CROSS REFERENCE' 
For Jocatlon of Detall "A" see Sheet I of 2. 

LIGHT POLE PILASTER NOTES 

I. Concrete and Reinforcing Steel required for the construction of the Piiaster 
shall meet the same requirements as the Traffic Roi/Ing or 
Pedestrian/Bicycle Roi/Ing the Piiaster Is attached to. Grout shall comply 
with Specification Section 934. 

2. Light Pole Pilaster may be used with the fol/owing' 
Index No. 420 - Traffic Roi/Ing 132" F Shape!, 
Index No. 422 - Traffic Roi/Ing 142" Vert/cal Shape!, 
Index No. 423 - Traffic Roi/Ing 132" Vert/cal Shape!, 
Index No. 424 - Traffic Roi/Ing !Corral Shape!, 
Index No. 425 - Traffic Roi/Ing 142" F Shape!, 
Index No. 820 - Pedestrian/Bicycle Ralllng, 
Index No. 821 - Aluminum Pedestrlan/Blcycle Bullet Roi/Ing for 

Traffic Roi/Ing 132" F Shape!, or 
Index No. 5210 - Traffic Roi/Ing /Sound Barrier !Bridge!. 

Unless otherwise noted, Traffic Ralllnq (32" F ShapeJ Is shown In all 
Views and Sections on Sheet I of 2. The Piiaster detalls for other Traffic 
Ralllngs or Pedestrian/Bicycle Roi/Ing are similar. 

3. The Piiaster and Deck are designed to resist the fol/owing Working 
Loads from the Light Pole opp/led at the top of the Pllaste" 

Ax/al Dead Load = 1.560 kip 
Wind Load Moment abcut Transverse Axis = 40.50 kip-ft 
Wind Load Moment abcut Longitudinal Axis = 28.30 kip-ft 
Deadload Moment abcut Long/tud/nal Axis = 1.590 kip-ft 
Maximum Shear = 1.380 kip 
Torsion about Pole Axis = 3.560 kip-ft 

I 

-

2'-7" 

BILL OF REINFORCING STEEL 

MARK SIZE NO. REQ'D LENGTH NOTES 

Fl 4 16 5'-8" c 

F2 4 4 4 1-8 11 c 

F3 4 4 4'-2 11 a, c 
(3'-6") 

F4 4 10 8'-5" b, c 
(8) 

F5 4 4 7'-5" c 

G 4 16 6 1-0 11 -

H 4 2 15'-8" -

ESTIMATED LIGHT POLE PILASTER QJJANTITIES 
PER LIGHT POLE PILASTER 

ITEM UNIT QJJANTITY 
Concrete Per 

Piiaster Thickness 

Reinforcing Steel 

C.Y ./IN. 

LB. 

0.040 

244.16 !23/J9) 

!The Reinforcing Steel quantity shewn In parenthesis Is for a 
Pilaster attached to Pedestrian/Bicycle Roi/Ing - Index No. 820 
with Bridge Deck or Approach Slab thinner than l'-l'h"! 

4. The Contractor ls responsible for providing Anchor Bolts, Nuts, Washers and 
Anchor Plates that effectively transmit the Light Pole Loads to the Piiaster and 
flt the Reinforcing cage. Submit ca/culatlons for Anchor Bolt Design and Embedment 
Depth, Signed and Sealed /Jy a Professional Engineer registered In the State of 
Florida to the Engineer for Rwlsw and Approval prior to Construction. 

5. For Conduit, Pull Box, Expansion/Deflect/on Fitting and adjacent Reinforcing Steel 
Detalls, see Utlllty 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 Laber, Concrete 
and Reinforcing Steel required for the Construction of the Piiasters, Grout 
Pads, Pull Boxes, and Mlscellaneous Hardware required for the completion 
of the Electrlcal System, shall be Included In the Bid Price for the Traffic 
Roi/Ing or Pedestrian/Bicycle Roi/Ing the Pilaster Is attached to. 
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+--~Y---~~D_ec_k_E~x,po_ns_lo-+n +Jo_i_nt---~Y----1---+-Brldge Dec~eck Exponslon Joint 
F rant Face of Back:waff 

Approach Slab & Begin or End Bridge 
+-----nc-·c----------~r-----+ 

Gutter Line -%"Open Joint Traffic Rflflng *\ 'v l I Bridge 
L In Roi/Ing * 11 c Deck~ 

Guardralf Transftfon Sectfon when called for fn Plans 
Gutter Line 

.----'--I 
2" l/J PVC Conduits 

t ~-=-===l~=c~lng See Detalf 11C" 
+----------~- Steel Plpep 

/ See Note 5_____;.,o 
End Bent Wing__/ 

j;;;;;..;;;:..;;ii;;tE~S;;;ee=De;;;t;;,ol.:jl "A"jio;;;r..;;;"B==,=,=o=s=;;,-:!,5;;,.,;;;;;;,,,;;;;;,j Pull Box ,,;-**lt__j'=l=""";ii"'co=lplngl==jl--~~;;!S!!e~e~D~Jt~a:ll~"A!!'!;;'~Er!i!!:"B=;!!,,=!!o;;;s=!!!!=!!51 
required /Jj Structures Plans required fJ/ Structures Plans 

====c-

300 1-0 11 fMax.J 6 1-0 11 Min. to R I/Ing Ends & 
Guo rd roll 
Post 

Pull Box Spoclng all Open joints In Ralflngs ITyp.! 

=========== PARTIAL PLAN VIEW ALONG BRIDGE =========== =PARTIAL PLAN VIEW ALONG APPROACH SLAB WITHOUT CONTINUING TRAFFIC RAILING= 
Deck Exponslon Joint Deck Exponslon Joint T ff/ R Ill * G d II T It/ s ti h /led f, I Pl Traffic Railing*=> 

-% "Open Joint .--_.--I r _ _. ___ _ 
Lin Roi/Ing * 2 ,, l/J PVC Pull Box 

!=====!~=====! Condults--1==~>.;;;;:;:;:::;;r= 
• e 

ra c a ng 
L 

uar ra rans on ec onwenca or n ans 

t.J** I 0 
I 

0 0 I 
c c lo 

lo ~ ~ 
_I - - - - - -- ~- --c '--------- - - - - - - - - - - - - - - - - - - - ~ 

- - -

' 
- - -- ~-

L ~ See Detalf "C" -- - - - - -- ~- -- - - - - -- --_ ~of~p~~ _ ~-

- - - -'"'~~" - - - -:::; -- - - - -"" fl' - - - - - - - - - - - - - - -r-

See Oetoll "A" ~ 
or '1B" as requlr~J 
/Jj Structures Plans 

Bridge Deck 
Top of Coping 

-
all F rant Face of Backw 

& Begin or End B ridge 

II 
- - - ~, 

i-
--' 

' 
I 

"-See Deta!l "A 1
' 

or "B" as requl red 
/Jj Structures Plans 

- -,- - - - - I- - - - - - - -
"--I ~ 

I ,___End Bent Wing~ 

"" ~ / -. 
-'-

Approach Slab~ ~ I I 

'" "" ~ - c, - I I 

~ 2" l/J PVC I --+--

~ ;C Conduits "' •' f ' 
: : ::: l 

PARTIAL ELEVATION VIEW ALONG BRIDGE========== =PARTIAL ELEVATION VIEW ALONG APPROACH SLAB WITHOUT CONTINUING TRAFFIC RAILING= 

%- 11 Open Joint at Begin 
or End Approach Slab 11 

.--------1C--------j-

Gutter Line Traffic Railing* 

2" l/J PVC Conduits 

Approach Slob Retaining Wall Coping 

PARTIAL PLAN VIEW ALONG APPROACH SLAB 
WITH CONTINUING TRAFFIC RAILING 

%- /1 Open Joint at Begin 
or End Approach Slab 11 T raffle Ra I/Ing * 

2" l/J PVC 
Conduits 

%- /1 Open Joint In Retafnlng 
Wall Coping only 11 

l I II 
Traffic Roi/Ing * 

l 
.~ 

\ 
/ 

~ 

"' ~ 

' 
---11----
---~---

Retaining Woll Coping See Detalf "A IJ_ 

-% " Open Joint In Retaining 
** Pull Box 11A 11 shownp Pull Box "B" slm!lar. 

Guardralf Transition Section 
h /led f, I Pl 11 Wall Coping & T raffle Ra I/Ing * wen ca or n ans~ 

' ' ' 

I Pull Box "A 
11 ** l-

' 

\ 2" l/J PVC Conduits-, 

~ 
~ l =__j / ~ - ,q__ E= -/ - ~ _/ 

\_ ,_/ Retaining Woll Coping See Detalf 11C11 
____/ 

See Pull Box "B" Deta!lp Sheet 2 of 2. 

a, ~ 
~ 

Begin or End of 
Retaining Wall 

Steel Pipe, 

~-------S-eeN7te6 ============== PARTIAL PLAN VIEW ALONG RETAINING WALL============= 
%- 'J Open Joint In Retaining 
Wall Coping & T raffle Ra I/Ing * 11 

J 

T raffle Ra I/Ing * :\ 
[ 2" l/J PVC Conduits 

-3~00_'-_0_"_!M_a_x_J_1 ________ 6_'-.;?" fMln.J 

Pull Box rpoclng I 

Puff Box 11A 11 ** 
0 

--

* 32') F Shape Traffic 
Rall Ing shown, other 
Traffic Rolf/ngs and 
Pedestrian / Bicycle 
Roi/Ing similar 

Shoulder Line 

r 

1 see Detail "A" "\ \ \, Guardrail Transition Section 
-% " Open Joint In Retaining Top of Coping , , , , I when j"ed for In Plans 

Wall Coping only "" "" 
~ Retaining 'lfall Coplng---+--

Top of Coping 

~--..-----•'----.---------1 ,___....,... __ __.._ ____ .,......._ ~--..,....-----'•---........ --. J,--T""---+-----"T""--+-+=4 2" l/J PVC 

_PARTIAL ELEVATION VIEW ALONG APPROACH SLAB_ 
WITH CONTINUING TRAFFIC RAILING 

<Retaining Wall Mounted Traffic RaT/Tng shown, RoadwO'f Concrete Barrier slmflarJ 

Retaining Wall Panels !Typ.! Retaining Wall Coping See Detalf '1C11 

PARTIAL ELEVATION VIEW ALONG RETAINING WALL 
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Traffic Roi/Ing 
132" F Shape! 

2 - 2" r/J 

Conduits ---,'-7.l!lt:~' 

Provide 2 supplemental #5 Bars 
each 10 1-0 11 tong centered about 
Pull Box 

Pull Box 11A 11 (Double Conduff) 
U'-6" Max. x l'-6" Max. x 8 11 MaxJ 

Bridge Deck or 
Approach Slab 

2 - 2" r/J PVC 
Conduits --<l'iliJ 

Pedestrian/Bicycle 
Roi/Ing 

T raffle Ra I/Ing 
(42" Vert/cal 
Shape! 

Pull Box 11A 11 (Double Conduff) 
(J'-6" Max. x l'-6" Max. x 6 11 MaxJ 

Bridge Deck or 
Approach Slab 

2 - 2' r/J PVC 
Candults--4=-\H-O 

Provide 3 supplemental 
#5 Bars each /0 1-01

' tong 
centered about Pull Box 

Puff Box 11A" (Double 
Conduff) (1 1-6 11 Max. x 
! 1-6 11 Max. x 8 11 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 SHONN, 
42• F SHAPE SllllLARJ 

~~·:.:.: ::··: 11 
~ -. ~ 

~ ~ 
~ lo 
Expansion / Deflect/on 
Fitting-----

Wrap with sponge rubber 
~ 11 thick nominal 

2" r/J PVC Conduits 

DETAIL •c• EXPANSION / DEFLECTION 
FITTING DETAIL <CONCRETE / SOILJ 

Roi/Ing Joint 

.. 
;~::::.:~::.· ~·~-

Wrap with sponge rubber 
Y., 11 thick nominal 

2" r/J PVC 
Conduits 

Roi/Ing Joint 

SECTION THRU TRAFFIC RAILING 
AT PULL BOX 

<42" VERTICAL SHAPE SHONN, 
32" VERTICAL SHAPE SllllLARJ 

Traffic Ralllng or 
Pedestrian / Bicycle Roi/Ing 

T raffle Roi/Ing or 
Pedestrian / Bicycle Ralllng 

Wrap with sponge rubber 
Expansion Fitting Y.," thick nominal Expansion / Deflect/on F lttlng 

DETAIL "A" 
EXPANSION FITTING DETAIL 

DETAIL •a• EXPANSION / DEFLECTION 
FITTING DETAIL <CONCRETE / CONCRETE} 

Traffic Roi/Ing 
/ 

' f Pull Bax "B" (Single Condulf) Deck Expansion Joint or 
(1

1-6 11 Max. x 8 11 Max. x 8" Max.J Traffic Rall Ing 2 .... 2 11 
</J PVC 14" Open Joint In Ra I/Ing 

(f1-6 11 Max. x 8 11 Max. x 6 11 MaxJ Parapet-----, Conduits\ i-
I / = ~: e - ----~- - - --- -111 - -

~- - - --- -- - -

• 0 e ,__ -- --- - - - - -
Ill 

- -,__ 
- - --- --- - - - - - - - -

0 • .... - - - - - - . ------------ - -------- ,_ _ - --
"Top of Coping J ' 

300'-0" (Max.J 8 1-0" fMln.J 6 1-0 11 (M/nJ 
Pull Box Spacing 

PULL BOX •a• DETAIL 

@ -
-

UTILITY CONDUIT GENERAL NOTES' 

I. Furnish and Install approved Conduits and Fittings In aorordance with the Specifications, this 
Standard, the Nat/anal Electric Cade (NEC! and as directed l!; the Engineer. 

2. Furnish Schedule 80 PVC Rigid Nonmetal/le Conduits In accardance 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 10 foot length; Fittings - stamped 
or molded an each fitting. Connect Conduit and Fittings using solvent cement In aCCXJrdance 
with manufacturer's recommendations. 

3. Furnlsh and Install NEMA Type 4X non-metallfc or galvanized steel Pull Boxes sized In accordance 
with NEC requirements and the maximum l!mlts shown. Provide gasketed weatherproof covers for the 
Pull Boxes. Permanently label the covers of the Pull Boxes to Indicate the utlllty contained within. 
Letters and symbols shall be a minimum of 0.5" tall and fTl(J'j 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 
locatlans 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 Ralllngs. 

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 Table; along retaining 
waifs and other unspecified tocat!ons - 2 11 minimum. 

5. Furnish and Install Expansion / Deflect/an Fittings at lacatlons shown In the Plans. Certify that 
Expansion/ Deflect/on Fittings used at a given focat!on are rated to accommodate a minimum rotation 
of 30 degrees and the anticipated movement at that location: along bridge decks - see Structures Pfansp 
Expansion Joint Data Table; along retaining waifs and other unspecified locations - 0.7 11 minimum. 

6. Stub out and cap conduits and drive steel pipe to permanently locate ends as shown unless 
otherwise shown In Plans. 

7. Shift vertical rall!ng reinforcement symmetrlcafty to provide 2 11 clearance to Puff Boxes. Space shifted 
vertical reinforcement at 3" centers minimum. Cut horizontal ralllng reinforcement to provide 2" clearance 
to Puff Boxes and provide supplemental reinforcement as shown. Shift a maximum of I" but do not cut 
ralllng reinforcement to facllltate conduit, Expansion Fitting and Expansion / Deflect/on Fitting placement. 
Do not bundle conduits or conduits and horizontal reinforcement. 

8. Unless otherwise shown In the Plans, Include the cost of furnishing and lnstalllng Condultp 
Puff Boxesp Expansion and Expansion/ Deflection Fittings and all associated hardware required to 
complete the lnstallatlon In the cast for the Traffic Roi/Ing or Pedestrian Roi/Ing (Parapet! that 
the conduit Is Installed In. 

,----------------------
! INSTRUCTIONS TO DESIGNER' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Verify the app/lcablllty of this Standard for a given project. Coordinate with the District Utlllty 
Coordinator to determine the present and future utlllty requirements at the project /ocat!on. 
Provide supplemental deslgnsp notes, detalfs, 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: Puff Box 11A11 
- multlp/e racfMlays; Puff 

Box 11B 11 
- single raceways. General/y9 mult!p/e raceway Pull Boxes can be used where utll!tles contained 

within lnd!vldua/ raceways (conduits) can share a common Pull Box. Single racfMay Pull Boxes should be 
used where It Is desirable or required that utllltles 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 / Deflect/on Fittings. Generally, Expansion Fittings can be typlcal/y used far bridges an 
tangent or large radius curved al!gnments where l!ttfe or no transverse movement Is expected at Expansion 
Joints. Expansion / Deflect/an Fittings are typically required for bridges an curved a//gnments or 
combined curved and tangent al!gnments where transverse movement Is expected at Expansion Joints. 

For electrlcal service, specify the use of THWN or XHHW conductors only. 
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RFL 

RFL 

NAVIGATION LIGHT SYSTEM SCHEMATIC 
FOR SINGLE BRIDGE WITH FENDERS 

RFL or RCL * GCL RFL or RCL * 

RFL ** 

GCL RFL or RCL * 

NAVIGATION LIGHT SYSTEM SCHEMATIC 
FOR SINGLE BRIDGE WITHOUT FENDERS 

RFL\ 

RFL 

NAVIGATION LIGHT SYSTEM SCHEMATIC 
FOR DUAL BRIDGES WITH FENDERS 

RFL or RCL * 

RFL ** 

I Bridge -'--l 
' 

RFL ** 

RFL or RCL * 

NAVIGATION LIGHT SYSTEM SCHEMATIC 
FOR DUAL BRIDGES WITHOUT FENDERS 

* Use RFL when Pier Is at Channel Edge and see CFR, Title 33, part 118 far Mounting Height restrictions. Use RCL otherwise. ** Mounted only on the Pier that defines CM, otherwise does net apply. 

NAVIGA T/ON LIGHT NOTES: 

I. Provide Nov/gallon Light System In comp/lance with Specifications Section 510. 

FROM PO/IER SOVRCE LC 

NOTE: 
Size conduit and conductors per NEC requirements. 
Do not use conduit smaller than %: " $. 

@ -
-

TYPICAL ELECTRICAL SCHEMATIC DIAGRAM 

PONER CONDUCTORS 
DISTANCE VOLTS CONDUCTOR TRANSFORMER 

!feet! 
0 - 75 120 #/2 AWG N/A 

75 - 500 120 or 240 #10 AWG N/A 
500-1000 240 #10 AWG N/A 

1000-2000 480 #/0 AWG 2 KVA 
2000-5000 480 #/3 AWG 2 KVA 

LEGEND 5000-10000 480 #6 AWG 2 KVA 

SYMBOL DESCRIPTION over 10000 480 #4 AWG 2 KVA 

LC 

PC 

Xmer 

{

RFL 
~or 

RCL 

~ GCL 

8 CGL 

CM 

Lighting Contactor 

Photocell Control 

Transformer llf Required! 

Red Pier/Fender Light 

Red Channel Margin Light 

Green Center Channel Light 

Clearance Gauge Light 

Channel Margin or Pier Inner surface 
whichever defines Channel Edge. 

11Nsmuc;;GNs ro DESIGNER.-- - - - - - .., 

I/. Provide design of CGL Jocatlonsp configurations and Its I 
supporting structures. I 

1
2. Provide design of RFL locations and configurations In 

Fender System d rowings If app//cable. I 
I 

3. If actual conditions differ from the typical configurations 
shawn on this sheet, design Nov/gallon Light System I 

I 
to comply with Code of Federal Regulations Tlt/e 33, 
Chapter I, Part 118. I 

1
4. Provide automaflc Jock positions for service and operating. 
::._specify Serv~ c~ rr::;:::tlng lo::::!_o".:_ ___ J 
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Service 'A 
Chain , " 

* Mounting Box 

Traffic Ralllng or Parapet 

-------r--
-2 - 2" $Conduits~ 

* Light Fixture 
SW/Ve/ Box 

Bend If 
required 

Pull Box 

--,== 
Conduit Nipple 

Coping Back of Traffic Ralllng 
or Parapet 

Type LB or lR Access 
Fitting,%" ¢ Min. 
whlch<Ner app/lcable. CROSS REFERENCES: 

I. For Navigation Light System nates and legend, see Sheet I of 2. 
2. See Utlllty Conduit Dela/I sheets for pull box dimensions & locations. 

GCL OR RCL 110/JNTING DETAILS <SCHEMA TICJ 
VIEW A-A 

<Traffic Ralllng - 32" F Shope shown, other ral/lngs slmllarJ 

* Supp/led /J;I Light Fixture Manufacturer 

Flexible Conduit 
/Pull Box 

- -- -- - -- -

Ar 
ults 

Traffic Ralllng !shown! 
or Parapet 

Mounting Box 

?t ~-- --- ' 
"' ~-- ---

\ 
~2"_!_ ~ 

--

Light Fixture 
Swivel Box 

- -- --

Chain 
~Service 

~ 

RCL or GCL 

- --

- -- --

~Access Fitting 
%" ¢ Min. 

~Bottom of Bridge Deck 

~ Install Light Fixture so as to ensure vlslblllty 
from an approaching vessel and not encroach 

~ on minimum vertfcaf clearances. 

'--Bottom of Girder 
'k' 

GCL OR RCL MOUNTING DETAILS <SCHEI/AT/CJ 
ELEVATION VIEW 

Bottom of Bridge Deck 

Service Chain 

\ 

~ 

I 

RCL or GCL 

SECTION 8-8 

<Traffic Ralllng <32" F Shope} shown, other ralllngs slmllarJ 
TYPICAL POSITION OF RCL OR GCL 
RELATNE TO SUPERSTRUCTURES 

@ -
-
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BOX GIRDER MAINTENANCE LIGHTING NOTES1 
!. Submit shop drawings to the Engineer detolllng the layout of the maintenance llghtlng system for the entire structure. 

The shop drawings must Include, but not be /Im/fed to, the fol/owing Items: 
o. Conduit layout ond lnstollotlon detolls through d/ophrogms, around post-tensioning (PT! ducts, loterol bracing ond cross 

frames as necessary. 
b. Conduit access through box girder end diaphragms with minimum I" clearance In all directions. 
c. Conduit expansion fitting detolls. 
d. Fastener detalls for the Interior e/ectrlcal system. 
e. S!ng/e llne diagram showing min! {XJWer centers9 swltches9 contactors, timers, etc. 
f. Mini {XJwer center detalls lncludlng circuit breaker detalls. 
g. Mini power center mounting detolls If required. 
h. Feeder schedule. 

2. Ensure lnstallatlon meets all requl rements of the latest edition of the Naflonal Electrlcal Code (NECJ and local ordinances. 
Install grounding In accordance with NEC Article 250. Maintain separation between 480V and /20V Conductors / Conduits 
throughout. 

3. Furnish all labor, equipment, mater!als9 and Inc/dentals required for a complete and functional lnstallatlon. 
4. Use only new, unused and Underwriters Laboratories ruu l!sted equipment and materials for outdoor use. 
5. Furnish and Install po/yvlrr;I chloride !PVC! conduit In conformance with UL Section 651, NEC Section 341 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 fol/owing minimum requirements: Compatlblllty with the connected conduits, waterproof, UV protected and 
allows long/tudlnol movement equal to that of the Expansion Joint. 

8. Use only Alloy 316 stainless steel supporting hardware. Provide minimum 3A6 " qJ fasteners. For concrete or SIP form mounting, 
provide anchor bolts (expansion, drop-In or adhesive) suitable for dynamic load Ing (due to vibration caused /Jj traffic). Install fasteners 
to avoid confl!cts 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 4BOV AC, I phase, with step down transformers at regular Intervals. Furnish 7.5 KVA mini 
pawer center with eight 20A breakers as the step down transformer, feeding a maximum of 20 lamps and 20 receptacles. 
Each mini power center wlll provide power to no more than 10001 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 Install l/ghtlng contoctors to switch the 480V AC feeding the mini power centers. 
II. Furnish and Install copper conductors, Type XHHW. Do not use arry 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 National Electric Manufacturers Association (NEMAJ Type 4X (non-metall!c) surface mounted boxes sized In 

conformance with the NEC. 
14. Furnish and Install /20V duplex receptacles (GFI, NEMA Type 5-20R!, In non-meta/lie 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 fight fixtures with gasketed clear globes and wire guards at 
50 1 maximum on centers. Provide 100 watt, 130 volt, vibration resistant and brass base Incandescent lamps. 

16. Locate switches at each end of each span and at every access door. 
fl. Provide six hour reset timers for each circuit to turn off the fighting system automatlcally. 
18. Include the cost of the box maintenance llghtlng In the Ind Iv/duo/ pay Items. Include all Incidental work for the box maintenance 

llghtlng system, as shown In the Plans but not speclflcol/y C()Vered under on Ind Iv/duo/ pay Item, In the cost of related 
electrlcol pay Items. 

----------------------, I INSTRUCTIONS TO DESIGNER1 

I /. This Standard does not show all structure elements and Is not Intended to show the exact location of I 
C()ndult runs. Coordinate these with the other trodes to ovoid confllcts. Coo rd/note all llghtlng fixtures I 

I 
and equipment locations with the Structure Plans. 

2. Tabulate In the plans and Include In the TRNS*PORT, for bid purposes, the pay Items for the maintenance I 
L _:_ghtlng system_:..uc::._s ~u::::;::.ndult, ~tr~w~,::: ________ _ 

CROSS REFERENCES: 
I. For Maintenance Light Detalls, see Sheet 2 of 2. 
2. For actual bridge section, see Structures Plans. 
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Bridge Deck 

"-~-Single hale straps with 
fasteners (see Note BP Typ.J 

Bridge Deck 

Conduit 1480V! 
llf requl red! 

Incandescent Light 
fixture !see Note 15! 

Channel 
ITyp.) 

Mini Power Center 
where required 
!see Note 9! 

Bridge Deck 

0 ,h 

0 b.
0

• [> . . . 
' 0 I> ' ' 

,o' 

Approach Slab 

Grout and seal to 
prevent seepage 
after lnstallatlon 
of conduit 

I 

Conduit 1120V! Conduit l/20V! 

"''-~-Non-metal/le 
Junction Box 

,Op 
',o ', 

,o ' 

h '·. b. [> ... 
A 

LIGHTING DETAILS FOR CONCRETE BOX GIRDER BRIDGE 
:11 Bridge Deck ~ 

Non-metal/le Junction Box C I 
' '0 ' 

·,,b,'o , 0 {)., \:>,op ,o',
0

, 'Of), \:>,op ,', ,o 

o/), v,·op0 

',o', •,.b, 'o{)., \:>,op,~' ',,2:.',o', ',,2:::>.'o 
', 0 ', ,2:::, u ' 0 [).' 

Single hale straps 
with fasteners 
(see Note 8p TypJ 

% " IP Conduit 

0 

0 

Non-metal/le Outlet Box 

Conduit 1120V! 
lfleld locate! 

<----1-il+--M!nl Power Center 
where required 
!see Note 9! 

Transverse 
Stiffener 

Mounting plate 

Incandescent 
Light fixture 
!see Nate 15! 

Conduit 1120V! 

t 
Non-metal! le 
Outlet Box 

Transverse I 

Stiffener Plate 

Non-metal! le 
Junction Box 

Bridge Deck 

Non-metal/le Outlet Box 

VIEW A-A 

Drop-In Anchors with 
threaded rods ITyp.! 

t> ' 0 p [> '0 

' 0' 

Channel 

Incandescent 
Light fixture 
I see Note 15! 

Mini Power Center 
where required 
(see Note 9J - __ _....., 

Mounting plate 

Channel 

~ ~ SECTION B-B SECTION C-C 
LIGHTING DETAILS FOR STEEL BOX GIRDER BRIDGE 

(Cross Frame section shown, other Transverse Stiffener sections slmllarJ 

@ -
-

Toload ',o', ,h·'·:.·b. ·.:6.. PVCCondult 

+--~~-,_,__~· ·~b+. ~· ·-"-[>---'-·, _·, "'---/'-1----l-'-' .:_0 !?_P~· ~-'-"=---I- 1480V) 

Channel 
Girder End 
Diaphragm 

Front face of 
End Bent Backwaff 

CONCRETE BOX GIRDER BRIDGE SECTION THRU END BENTS 

CROSS REFERENCE, 
I. For Box Girder Maintenance Lighting Notes see Sheet/ of 2. 

Bridge Deck Bridge Deck 

qo <J J\ 0 ' 

"' 
q 0' <J 

'0' 

Conduit 1480V! 

Channel 

Conduit 1120V! 

Conduit l/20V! 
lfleld locate! 

Cross Frame 

To Load 

1 "-~""'~ 
Grout and seal to prfNent 
seepage after lnstallatfon 
of conduit------

I 
Bearing Stiffener 

Girder End 
Diaphragm _j__.~ 

Front face of End 
Bent Backwaff 

Approach Slab 

PVC Conduit 

rOV! 

PVC Sleeve cast 
thru Back.waif, 
see Note 6 

STEEL BOX GIRDER BRIDGE SECTION THRU END BENTS 

2006 FOOT Design Standards 

MAINTENANCE UGHTING FOR BOX GIRDERS 

Last 
Revision 

07/01/05 

Sheet No. 

2 of2 
Index No. 

21240 



I 

I 

c 

I 

f>RC = 8 
8 r-, T No. of Lops = N 

TYPE I TYPE 2 TYPE 3 

TYPE 4 TYPE 5 TYPE 6 TYPE 7 TYPE 8 TYPE 9 

TYPE /0 TYPE II TYPE 12 

·~· Z~ ~w· h, I ' 1 'r--T1 c------1 '-----": ~c--:_"--" 
A B C A G 

b t j ~[~ 
I I 

B w 
TYPE ff TYPE 18 TYPE 19 

NOTE1 Type f7 Bars used In Superstructures 
shall be tilted to obtain Minimum cover. 

B c 

,rf-'.-tl] "[ 
"' I 11 

J w 
TYPE 2IJ TYPE 21 

B H J C 

F 

Cl n 
kJ ~j] 

TYPE 22 

TYPE 16 

TYPE 2l 

Number of B's = 2N-2 J--i Number of C's = N-2 
\ _.! 45° Typical ®-
TYPE 24 

c 
n n n n 

~1 ~ , l3 cq:p ·CJt,> :I ~3 
I 

B 

~[l 
w 
~3 
\._Threads 

Style 6 = No Hook 

TYPE 33 TYPE 25 TYPE 26 TYPE 2l 

E 

:cE I c I 

B 

I c I 

B QJ I 

·C~·[I 
~Threads w 
TYPE 34 TYPE 35 

H 

F B c B D B E 

I I 

_/ 

TYPE 40 

I)-
'""iiumber of Beams or Walls = N 
Number of D's = N-1 
Number of B's = 2N-/ 
Number of C1s = N-1 

ci_5° Typical 

TYPE 36 

TYPE 2B 

B 

I 

]3 
w 

TYPE 37 

TYPE 41 

TYPE 29 

D 
11 

~I 
B 

~ -

WW 
TYPE J8 

TYPE 30 TYPE 31 

~a 
Outside Corl~I 

Dlameteµ 
TYPE J9 

H 

C B D B E 

I I 
_/ OJ+--'~~ 

TYPE 42 

TYPE 32 

~ 

C = Pitch 
B = overall Height 
QJ = Spirals shall be made of ASTM A615 

Grade 60 bl/let steel using either plain or 
deformed bars ASTM A6/5 or Cold 
drawn steel wire ASTM A82. 

N = Total number of closed turns at 
Top and Bottom of columns 

Sp/Ices mo; be aooomp/lshed /Jy lapping 

~ 

1.5 turns. Cost of Channel Spacers and 
Sp/Ices shall be Included In the Contract 
Unit Price for Relnf. Steel !Substr .! 

TYPE 43 

HOOK DETAILS 

Detalllng Dim. Hook 

I ~_-_JA or G 

Detalllng Dim. 

j~rn 
/BO" 

BAR 0 /BO" HOOKS 90' HOOKS 
SIZE A OR G J A OR G 

#3 <'1;4" 5 3 6" 
#4 3" 6" 4" 8" 

#5 37.;" 7" 5" JO" 

'116 4h" 8" 6" t'-0" 

#7 5V., II 10" 7" l'-2" 

#13 6" 1r 8" l'-4') 

#9 9'h" !'-3" 117.;" l'-7 11 

#10 1a3,t," l'-5 11 ! 1-l'/4 11 ! 1-10 11 

#II 12" l'-7" l'-2.3;{, II 2'-0 11 

#14 18'!4 II 2 1-3 11 /'-931," 2'-7 11 

#18 24 11 3 1-0 11 2'-4'h" 3 1-5 11 

STYLE I 3 

"' A or G ""' 
._ 

I 
0 0 

~ « 
' ,, 

~o 
I 

~ .§ 
Cl 0 

Q,. I--
? i_ I--
"' D~ " D~ ~ 
Cl 

~ 

90' 135° 
STIRRUPS (TIES Siii/LARi 

RECOMMENDED STIRRUP & TIE HOOK DIMENSIONS 

BAR 
SIZE 

90° HOOKS 135° HOOKS 
D 

A or G A or G 

#3 t'h II 4" 4" 
#4 2" 4h" 4'h" 
#5 <'1h" 6" 5'h" 
'116 4h" l'-0'' 8" 

#7 5V., IJ ! 1-2 11 9" 
#13 6" ,,_411 idh" 

STYLE 4 5 

STYLE 6 = NO HOOK 

*Dimension Is approximate. 
Hook Styles Detailed on this sheet are for 
11/ustratlon Only. 

H* 

<'1h" 
3" 

3%" 
4h" 
5V., II 

6" 

Actual Hook Style for arr; particular bar w/11 be 
shown under A or G Heading on REINFORCING 
BAR UST sheetrs! In Structures Plans. 

All Dimensions ore out-to-out. 

NOTE: For Bar Dimensions See REINFORCING BAR UST Sheetrsl In Structures Plans. 
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Q) 

Q) 

10 1-011 Law Point 
Max. 

Prof/le I 

Q) 

Q) 

10 1-011 Law Point 
Max. 

Prof/le 2 

10 1-0 11 Law Point 
Max. 

Prof/le 3 

Q) 

Q) 
Q) 

I 10'-o" I 
Max. 

Law Point 

Prof/le 4 

Q) 
Q) 

Q) 

Law Point 
Prof/le 5 

----------~ 
Law Point ~=Point 

Prof/le 6 

Q) ,,-High Point 

Q) 

Q) High Point 

3 1-0 11 fM!nJ 
6 1-0 11 fMaxJ 

Law Point 

@ -
-

~ 

Law Point 

Prof/le 7 

Law Point 

Prof/le 8 

Q) 

Law Point 

Prof/le 9 

Q) 

Law Point 

Prof/le 10 

Q) 

Prof/le II 

Q) .. 

Prof/le 12 

General Notes: 

!. The detalls 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 all 
Intermediate steps and the final condition conforms with the 
requirements of the Contract Documents. 

2. See Speclflcatlons for qroutlng proceduresp and 
post-tensioning systems. 

3. See Specifications for surface preparation and 
other deta!ls of the epoxy grout pour-backs 
(Post-Tensioning!. 

4. See Speclflcatlons for surface preparatlon and 
other deta!ls of the elastomerlc coating 
(E/astomerlc Coating System!. 

5. See Speclflcat!ons for surface preparation and 
other details of the Magnesium Ammonium Phosphate Concrete 
(Magnesium Ammonium Phosphote Concrete)(MAPC!. 

6. If deviations from these standard methods are proposedp 
the Contractor shall demonstrate through a mock-up 
or other methods that hls pro{XJsed grouting plan adequately 
fu/fl/ls the requirement of fully grouted tendons. 

7. The Contractor shall attach pressure gages to all grout Inlets 
during the grouting operation. Locations of all pressure 
gages shall 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 structure. 

9. All grout Inlets / outlets are to be sealed using threaded plugs 
with the exception of Inlets / outlets exltlng to a vertical face 
or exiting from the bottom of the bottom sofflt. 

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. 

II. See Index No. 21802 for "POST-TENSIONING ANCHORAGE 
PROTECTION". 

12. See Index No. 21803 for "POST-TENSIONING ANCHORAGE AND 
GROUTING DETAILS". 

L'!fl_endt 

Strand Tendon !JI Optional Grout Outlet 

End Anchor with ~ Drain / Grout Inlet 
Grout Outlet 

Direction of Grout Flow 
® Grout Inlet Q) Inspection Location 
0 Grout Outlet 
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High Point 

3 1-0 11 fM!nJ 
6 1-0" fMaxJ 

Post-T611Slon/ng Vsrtloal Profl/es for Staged Grouting 
IS/multanoous Low Point Grouting through a Man/fold Is not Permitted! 

Q) Q) 

Law Point 

High Point 

3 1-0" fMlnJ 
6'-0" fMaxJ 

High Point 

3'-0" !Min!~""'-~-"~-
6'-0" fMaxJ Low Point 

High Point Q) High Point 

~ ~ 

3'-0" fMlnJ Law Point 

6 1-0 11 fMaxJ 

'-- Law Point 

Prof/le 13 

Prof/le 14 

Q) 
High Point ,,. 

Prof/le 15 

Q) High Point 
Q) 

Prof/le 16 

@ -
-

Intermediate Grout 
Inlet fNot to exceed 20') 

Prof/le 17 

Low Point 

NOTES.• Grouflng Procedures 

I. Take Into account longltudlnal grade, If OfJ'/, and 
estab//sh direction of grouting. 

2. Orient end anchors so that grout outlet Is at the 
top. 

3. Provide grout outlets at all anchors. 

4. Provide grout Inlet at low point of all 
tendon proffles. 

5. For tendons longer than 150 feet, oddlflonol 
grout outlets are required. 

6. Incorporate the Information on these drawings 
Into the grouting operations plan. 

7. In the grouting plan, 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 phos/ng of the 

tendons. 
8. After grouting, Inspect all anchors and high points for 

voids. 

9. Vacuum grout voids and seal {XJst-tensfonfng system 
fn accordance with the specifications. 

Legend: 

St rand Tend on !::ii Optional Grout Outlet 

End Anchor with ~ Drain / Optional Grout Inlet 
Grout Outlet 

Direction of Grout Flow 
® Grout Inlet 

Q) Inspection Location 
0 Grout Outlet 
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I Vz 11 Cover fTypJ 
Superstructure 

3 11 Cover fTyp.J 
Substructure 

TYPE IA 

Continuous Elastomerlc ---; 
Coating - Extend 12" 
Minimum around 12" onto 
Concrete Edges or 12 11 8ejond 
Edge of Anchor Pour-bock !Typ.J 

Epoxy Grout Pour-bock !Typ 

Permanent Grout Cap !Typ.J 

I Vz 11 Cover fTypJ 
Superstructure 

3" Cover fTypJ 
Substructure 

TYPE IB 

DETAIL TYPICAL ALTERNATE POUR-BACK TREATMENTS FOR 
ANCHOR PROTECTION ON EXPOSED SURFACES AND EXPANSION JOINTS 

I Vz" Cover 

!Typ.J 

Epoxy Grout -.-~.1·.c1 

Pour-1"r~ l:tl~~k::;:=::a 
Permanent 
Grout Cap 

TYPE 4A 

Mettr;I Methacrylate 

Post-Tensioning 
Grout Pour-bock 
(Epoxy Grout 
Optlona/J 

Permanent 
Graul Cap 

2 11 Cover 
(Min! 

DETAIL - ANCHOR PROTECTION FOR I-GI rder /Bulb-T 

TYPE 4A 

Elastomerlc Coating !Typ.J 
(Except on Top of Top Slab Seal 
Concrete with Mettr;I MethacrylateJ 

Permanent 
Grout Cap 

i 
Block-Out 

PT Bar 

Epoxy Grout 
Pour-back 

,L 
Threaded 
Grout Plug 

POST-TENSIONED /-GIRDERS & BULB-T's 

PT Ba 

Concrete 
Surface 

2" 

TYPE 6 

#3 Bar 
or Equal 

Elastomerlc 
Coating 

Permanent 
Grout Cap 

Structural 
Steel !Typ.J 

PT Bar 

Threaded 
Grout Plug 

Note: 

~r--Epoxy Grout Pour-bock 
In Pipe Recesses 

Pocket Former 

TYPE 2 

DETAIL - TOP INSPECTED 
ANCHOR PROTECTION 

Deck Slab -
Pour Full Width 

Construction 
Joint l'-0" 

(Min! 

Drain Hale (Extend 
out Side of Beom -
Fiii with Epoxy Grout! 

Diaphragm 

TYPE 4B 

2" 

Slee/Cap 
or Cover 

Epoxy Grout 
Pour-back 

Permanent 

TYPE 7 
Grout Cap 

TYPE 5 DETAIL - ANCHOR PROTECTION FOR PT BARS Extend efastomerlc coating 12 11 onto concrete 
edges or 12 11 bejond edge of anchor pour-back 

Keep Clear of 
DI reel Drip onto 
Anchors 

~ Temporary Access / Lifting\, 
Hole - Provide Drip Annulus \ 
for Top Holes within Box Core I 

Top Slab 
Tendon 

Top Slab 
Tendon Bllster 

Permanent---~ 
Grout Cap 

Continuous Elastomerlc 
Coating - Extend 6 11 

Note: 

Bottom Slab 
Tendon Bllster 

~ Drain hole (Locate on High Side 
of Longltudlnal Slope of Bridge! 

onto Surrounding Concrete 
and/or Beyond Edge 
of Anchor 

Pour-backs not Required for 
Interior Anchors on Bllsters 

TYPE 3 or Pier Segments 

DETAIL - ANCHOR PROTECTION FOR INTERIOR ANCHORS 
IN CELWLAR BOXES ON BLISTERS OR PIER SEGMENTS 

<NOT FOR USE IN EXPANSION JOINTS} 

4" fMlnJ 11-0 11 Minimum 

Reinforced Concrete 
or MAPC Pour-bock 
(Seal Pourbock with 
Mettr;I MethacrylateJ 

Permanent 
Grout Cap 

TYPE 8 

DETAIL - FLAT SLAB 
ANCHOR PROTECTION 

2" 

(min.! 

MAPC or 
Epoxy Grout 

Permanent 
Grout Cap 

overlap 

Transverse 
Tendon 

I. Traffic or Pedestrian/Bicycle 
Roi/Ing Not Shown for Clarlly 

~-r--Burstlng 

Reinforcing 

2. Where Pourbock Is fl()/ Protected 
l!j Traffic or Pedestrian/Bicycle 
Ralllng, Coat Pourbock with Mettr;I 
Methacrylate 

Slope W.D2 min.! 

TYPE 9 

DETAIL TRANSVERSE TENOON 
ANCHOR PROTECTION 
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Shut-Off Valve 

Place Anchor G.O./ Inspection 
Port at Top of Anchor. Provide 
Threaded Grout Plug In Anchor 
after Grouting. 

Grout Cap 

Grout Outlet w/ 
Shut-Off Valve 
Place at top 
of Grout Cap 

DETAIL A - FACE INSPECTED 
ANCHOR WITH GROUT OUTLET 

Shut-Off Valve 

Place Anchor G.I./ Inspection 
Port at Top of Anchor. Provide 
Threaded Grout Plug In Anchor 
after Grouting. 

Pressure 
Gage 

DETAIL 8 - FACE INSPECTED 
ANCHOR WITH GROUT INLET 

Rigid Grout Pipe with 
Threaded End !To be 
Removed after Grouting! 

Top Surface of 
Concrete Element 

Final Deck 

(j) GROUT OUTLET CONNECTION TO TENDON 

Threaded Grout Plug 
Mortar or Epoxy Plugs 
not Allowed. 

@ POCKET PREPARATION 

Epoxy Grout 

@) FILLING POCKET 

PROCEDIJRE 

I. Remove Rigid Grout Pipe. 
2. Inspect Tendon for Vo!ds as Necessary. 
3. Vacuum Grout as Required and Allow 

Grout to Cure. Remove Pipe used 
for Vacuum Grouting. 

4. Clean Threads and Re-thread as Required. 
5. Install Grout Plug Into Outlet to 

Form a Tight Flt. 
6. OVer-Ream Hole (//4" 1JJ OVer-ReamJ 

Clean and Roughen Sides. 

7. Fiii Pocket with Epoxy Grout. 

DETAIL D - HORIZONTAL SURFACES 

oversize Rigid Pipe 
with Temporary Cap 
Protection (AJ/gn with 
Opening In Grout Cap! 

4" 
!Min! 

Threaded Rigid Pipe 
with Temporary Cap 
Protection 

* Pocket Former 

Thread Grout Outlet with 
Grout Valve through 
oversize Pipe and Into 4" 
Grout Cap -1-M-in-! 411----+< 

Segment Anchorage 
Block out 

Install Permanent Grau 
Cap after Stressing 
Tendons 

Thread Grout Pipe with Grout Valve 
and Pressure Gage Into Existing Pipe 

Threaded Anchor Inlet/Outlet 
to be offset 1:1; 5° to 
allow vert!col anchor Inspection. 

Anchor 

(j) INSTALLATION & SHIPPING @ GROUTING 

Remove and 
Clean as Per 
Detail D 

Install Permanen'--'h 
Threaded Plug 

Inspection of 
Grout Cap not 
Required 

[ 

Inspect Anchor for Voids 
through Grout Inlet/Outlet. 
(See Detall D for Procedures) 

Install Threaded 
Grout Plug after 
lnspecflon of Voids 

Anchor 

Mettr;I 
Methocrylate 

Grout 
Pour-back 
!Epoxy Grout 
Optional! 

Permanent 
Grout Cap 

2" Cover 
!Min! 

Pour Epoxy Grout 
Into Pipe Recesses 

..... ~P ..... ,,...--~~~~~~--1 

@) INSPECTION (]) PROTECTION 

NOTES 

I. Holes used for the Inspection and 
and Grout Inlets/Outlets may be Formed 
using Tapered Pipes or Mandrels. 

@ -
-

DETAIL C - TOP INSPECTED ANCHOR WITH GROUT INLET 
INSTALLATION, GROUTING, INSPECTION & PROTECTION 

* 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 
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Dead End 
Anchorage 

PT Bar 
Duct PT Bar 

Grout Inlet w/ 
Shut-Off Valve 

Nut 

Grout Cap (to 
be Grouted! 

Stressing Nut 

Stressing 
Anchorage 

PT Bar 
Duct 

NOTE: 

~ Grout 
Flow 

PT Bar 

Grout Inlet/Outlet 
with Shut-Off Valve 

Stressing Anchorage or Nut to 
allow for Flow of Grout Into Cap. 

Modified Coupler 

tel Coupler~..1"=--.!cl-----r~.J-~m,.__, 
Tendon at 
Bottom of Duct 

I 

Rigid or Flexible 
Grout Pipe 

Outer 
Grout Pipe 

Cast Vert/cal 
Surface 

0 GROUT OUTLET CONNECTION TO TENDON 

.,_t-t-lnspect Tendon 

0 FILLING POCKET 

PROCEDURE 

I. Remove Rigid Grout Pipe. 

Epoxy Grout 
(As Required! 

Threaded Cop 

Cast Vert/cal 
Surface 

or Dr!// Grout In Flex Ible Pipe. 
2. Inspect Tendon for Voids as Necessary. 
3. Vacuum Grout as Required and Allow 

Grout to Cure for 24 hr. (m/nJ. 
Remove Pipe used for Vacuum Grouting. 

DETAIL E - PT BAR DETAIL F - PT BAR 
Tendon at 
Bottom of Duct 

4. Plug Recess with Threaded Cap on Inside Surfaces 
of Box Sections and Inside fnon-fasclaJ Surfaces 
of I-Girders. For all other Surfaces, Plug ANCHORAGE NON-STRESSING END ANCHORAGE STRESSING END Cast Vert/cal 

Surface 

Bu/Id 
Up 

Diaphragm 

Dashed Line only Appl/cable 
If Top two (2! Tendons 
Stressed after Deck Pour. Deck Slab 

Remove Rigid Pipe Grout 
Outlet, Cleon, and Epoxy 
Grout as Per Detall D 
ITyp.J !U.D.NJ 

~'\:'.t;:l::~Modlfled Inlet/ Outlet 

I-Girder or 
Bu/b-T 

Coupler (See Dela/I GJ 

DETAIL H- HIGH POINT INSPECTION 
WCA T/ON AT GROUT OUTLET 

Dashed Line only Appl/cable 
If Top two (2J Tendons 
Stressed after Deck Pour. 

Bu/Id 
Up 

Deck Slab 

Coupler - Provide 
Threaded Grout 
Plug After Removal 
of Rigid Pipe 

Flexible Pipe 
Grout Outlet 

® POCKET PREPARATION 

Remove Rigid Pipe Grout 
'---- Outlet, Clean, and Epoxy 

Grout as Per Detall D 

Flexible Pipe Grout 
Outlet with Threaded 
Plug 

Web Reinforcing net Shown for Clarity 

DETAIL I- TENDONS AT 3' TO 6' 
FROM HIGH POINTS (GROUT OUTLETJ 

Recess with both Threaded Cap and Epoxy Grout. 

DETAIL G - VERTICAL SURFACES 

Tendon Duct Outlet 
Drains and Grout 
Inlets Located at 
Low Points of 
Draped Prof/le 

Coupler 
(TypJ 

Drain Water Prior 
to Grouting and 
Inject Grout from 
the Lowest Point 

After Grout Set, Plug Recess 
with Threaded Cap. 

DETAIL J- TENDONS AT l1JN POINTS 
(GROUT INLET / DRAINJ 

Dela/ls H, I, & J Shown for /-Girders/Bulb-T's - Delo/ls for C.l.P. Boxes with Internal Tendons Slmllar 

@ -
-
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Provide Threaded 
Plug ofter Grouting 
(Typlcol! 

%- 11 Continuous 
Chamfer around 
Steel Pipe !Typ! 

[ Drain Hofe 

Constant Deviation Block 1 

ELEVATION 
OF GROUT INLET 

Detaff M 

SECTION 

NOTES: 
Place Tapered Blocks Under Each Tendon to be 
Grouted to Raise Duct off Tendon Strands. 
Center Strands within Duct before Grouting 
Blocks Sholl be Removed after Grout hos Set. 
Blocks Shall not Damage or Permanently Deform 
Duct. 

DETAIL K - GROUTING FOR SPAN Eff SPAN CONSTRUCTION 

Stainless Steel 
Power Seated 

Neoprene Sleeve (Shrink 
Wrap Sleeve and Steel 
Pipe to Concrete Interface 
after fnstallatlonJ 

Band ctamp _ _s::::,~?~1\1c:r~n 

Steel Pipe 

-~ Pfastlc Pipe 

Shrink Wrap 

110 11 Ring 

Pfastlc Pipe 
Steel Pipe 

DETAIL M 
Use Approved Duct Couplers with 

Post-Tensioned System 

~" Continuous 'JV-Groove" 
located under top slab 
sofflt. Extend beyond 
top slab - web fl/lets. 

l1wl 
!Min! 

Elastomerlc 
Coating 

DETAIL N - DETAIL OF DRIP 
LEDGE AT ABUTMENTS AND 

EXPANSION JOINTS FOR SEGMENTAL 
AND CAST-IN-PLACE BOX CONSTRUCTION 

@ -
-

oversize Duct for 
PT Bar / Coupler 

42 11 X 30 11 fmaxJ 

!See Note 3! 

00000 

[ Lifting Hofe 

Notes: Temporary Access Holes 

I. Temporary access holes to facllltate access for 
erection, jacking and grouting operations Inside 
the box during construction are allowed. The access 
holes shall be llmlted to a maximum size of 42 11 wide 
x 30" long and shall be ffmlted to (f) per span. 

2. Slab block-outs for temporary/ permanent 
fongltudlnaf post-tensioning bars are not allowed. 
Temporary/ permanent PT bars In the top slab 
shall be placed In oversized ducts In the slab to 
accommodate both the bar and coupler. 

3. In lleu of (IJ 42 11 x 30 11 temporary access hole, 
a maximum of 2 top slab blackouts (f2J' x 12 11 fmaxJJ 
between the webs Is allowed for construction per 
span. Block-outs shall be a minimum of 12)' from the 
nearest duct or anchor and shall be located as to 
prevent direct drip onto bottom slab anchors. 

Temporary 
Access Hole 

Notes: Repair of Temporary Access Holes, 
Block-outs, and Lifting Holes 

I. Form all large blackouts with tapered sides. 
2. Immediately before casting the concrete, mechanlcally 

clean the mating concrete surfaces to remove any 
laltance and to expose small aggregate. 

3. Repol r all holes and blackouts with Magnesium 
Ammonium Phosphate Concrete within 24 hours of 
cleaning concrete. 

4. After comp/et/on of the deck grooving, coat the 
repaired and surrounding concrete surfaces with 
Met0'1 Methocrylate. 

5. Alternately, epoX'f grout may be used to repair 
holes. Met0'1 Methocrylate Is not required with 
epoxy grout. 

DETAIL L - TEMPORARY ACCESS HOLES 
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