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ABBREVIATIONS AND SYMBOLS

ool
002

Standard Abbreviations (2 Sheets)
Standard Symbols (3 Sheets )

EROSION CONTROL AND WATER QUALITY

100 Temporary Slope Drain And Sod Flume

0l Trash Retainer And Sediment Basin

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

104 Permanent Erosion Control (2 Sheets )

105 Shoulder Sodding And Reworking On Existing Facilities
106 Soil Tracking Prevention Device Type A
DRAINAGE

199 Geotextlle Crliteria

200 Structure Bottoms-Type J And P (2 Sheets)

20/ Supplementary Details For Manholes And Inlets (6 Sheets)
205 Cover Height (5 Sheets)

206 Trench Drain (2 Sheets)

2/0 Curb Inlet Tops-Types I, 2, 3 And 4

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

2/12 Curb Inlet-Type 7

2/13 Curb Inlet-Type 8

2l4 Curb Inlet Top-Type 9

25 Curb Inlet Top-Type 10

2l6 Closed Flume Inlet (3 Sheets)

217 Median Barrier Inlets Types I, 2, 3,4 And 5

218 Barrier Wall Inlet ( 2 Sheets)

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

22/ Gutter Inlet-Type V

230 Ditch Bottom Inlet-Type A

231 Ditch Bottom Inlet-Type B (2 Sheets)

232 Ditch Bottom Inlets-Types C, D, E And H (5 Sheets)
233 Ditch Bottom Inlets-Types F And G

234 Ditch Bottom Inlet-Type J

235 Ditch Bottom Inlet-Type K

240 Skimmer For Outlet Control Structures (2 Sheets )

24| Skimmers For French-Drain Basin

245 Underdrain Inspection Box

TABLE OF CONTENTS

DRAINAGE (CONT.)

250
25/

252
253
255
258
260
26/

264
266
268
270
aré
r3
280
28/

282
283
284
285
286
287
290
293
295

Straight Concrete Endwalls-Single And Multiple Pipe (2 Sheets )
Straight Concrete Endwalls-Single And Double 60" Pipe (2 Sheets)
Straight Concrete Endwalls-Single And Double 66" Pipe (2 Sheets)
Straight Concrete Endwalls-Single And Double 72" Pipe (2 Sheets)
Straight Concrete Endwall-Single 84" Pipe

Straight Sand-Cement Endwalls

U-Type Concrete Endwalls With Grates-15" To 30" Pipe

U-Type Concrete Endwalls-Baffles And Grate Optional-15" To 30"
Pipe (3 Sheets)

U-Type Concrete Endwall-Energy Dissipator-30" To 72" Pipe
Winged Concrete Endwalls-Single Round Pipe
U-Type Sand-Cement Endwalls

Flared End Section

Cross Drain Mitered End Section (6 Sheets)
Side Drain Mitered End Section (6 Sheets)
Miscellaneous Drainage Details (4 Sheets)
Ditch Pavement And Sodding (2 Sheets )

Back Of Sidewalk Drainage

Median Opening Flume

Concrete Spillways

French Drain (2 Sheets)

Underdrain (2 Sheets)

Concrete Pavement Subdrainage (3 Sheets)
Concrete Box Culvert (5 Sheets)

Safety Modifications For Inlets In Box Culverts
Safety Modifications For Endwalls

CURBS AND PAVEMENT JOINTS

300
30/

3oz
303
304
305
306
307
/0

Curb & Curb And Gutter

Turn Lanes

Traffic Separators

Curb Return Profiles

Public Sidewalk Curb Ramps (5 Sheets)

Concrete Pavement Joints (4 Sheets)

Bridge Approach Expansion Joint-Concrete Pavement
Miscellaneous Utility Details (3 Sheets)

Concrete Sidewalk (2 Sheets)

BARRIERS AND FENCES

400 Guardrail ( 3/ Sheets )

402 Guardrail Bridge Barrier Retrofit (26 Sheets )

40 Concrete Barrier Wall (22 Sheets)

43 Proprietary Temporary Concrete Barrier

4/5 Temporary Concrete Barrier (10 Sheets)

4/6 Temporary Water Filled Barriers (6 Sheets)

47 Inertial Crash Cushion

432 C-A-T 350 (2 Sheets)

433 Brakemaster 350 (4 Sheets)

434 REACT 350

435 QuadGuard (6 Sheets)

436 ADIEM 350

438 Dragnet (2 Sheets )

440 TRACC SYSTEMS (5 Sheets)

44| TAU-/l (8 Sheets)

450 Fence Location (2 Sheets)

45/ Fence-Type A (2 Sheets)

452 Fence-Type B (2 Sheets)

453 Cantilever Slide Gate-Type B Fence

46/ Opaque Visual Barrier

GENERAL

500 Removal Of Organic And Plastic Material (2 Sheets )

50/ Geosynthetic Reinforced Soils (8 Sheets)

505 Embankment Utilization (3 Sheets)

506 Miscellaneous Earthwork Details

510 Superelevation-Rural Highways, Urban Freeways And High Speed
Urban Highways (2 Sheets )

5l Superelevation-Urban Highways And Streets (3 Sheets)

514 Optional Base Group And Structural Numbers (2 Sheets)

515 Turnouts (6 Sheets)

516 Turnouts-Resurfacing Projects

518 Rumble Strips (2 Sheets)

520 Gravity Wall

525 Ramp Terminals (5 Sheets)

526 Roadway Transitions (8 Sheets)

527 Directlonal Medlan Opening (3 Sheets)

528 Median Barrier Opening For Emergency Access

530 Rest Area Equipment (3 Sheets)

532 Mailboxes (3 Sheets)

535 Tractor Crossings

540 Settlement Plate

544 Landscape Installation

546 Sight Distance At Intersections (6 Sheefts )

560 Railroad Crossings

—
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TRAFFIC CONTROL THROUGH WORK ZONES

600
60/

602
603
604

623
624
625
626

627
628
630
63/
640
64

642
650
65/

660
665
670

General Information For Traffic Control Through Work Zones (/0 Sheets )
Two-Lane, Two-Way Rural Day Or Night Operations
Two-Lane, Two-Way Rural Day Or Night Operations

Two-Lane, Two-Way Rural Operations One Daylight Period Or Less (2 Sheets)

Two-Lane, Two-Way Rural Night Operations Or Operations Exceeding One
Daylight Period

Two-Lane, Two-Way Rural Moving Operations-Daylight Only
Two-Lane, Two-Way Rural Moving Operations-Daylight Only
Two-Lane,Two-Way Rural Short-Time Day Or Night Operations

Two-Lane, Two-Way Lane Closure By Signal Control, Day Or Night Operations
(4 Sheets)

Two-Lane, Two-Way Rural Temporary Connection Day Or Night Operations
Multilane, Divided Or Undivided Rural Day Or Night Operations

Multilane, Divided Or Undivided Rural Day Or Night Operations

Multilane, Divided And Undivided Rural Operations One Daylight Period Or Less

Multilane, Divided And Undivided Rural Night Operations Or Operations Exceeding

One Daylight Period (2 Sheets )

Multilane Divided Rural Day Or Night Operations (2 Sheets )

Multilane Undivided Rural Day Or Night Operations

Multilane Divided Rural (2 Sheets)

Multilane Divided Rural

Work Outside The Travel Way Urban Areas

Two-Lane, Two-Way Urban Day Or Night Operations

Two-Lane, Two-Way Urban Day Or Night Operations

Multilane, Two-Way Urban Divided Or Undivided Day Or Night Operations

Multilane, Two-Way Urban Divided Or Undivided Day Or Night Operations
(2 Sheets)

Multilane Divided With Traversable Median Or Undivided Urban Day Or Night
Operations

Multilane One-Way Or Multilane Divided With Non-Traversable Median Urban
Day Or Night Operations (2 Sheets)

Multilane One-Way Or Multilane Divided With Non-Traversable Median Urban
Day Or Night Operations

Moving Operations

Two Way Left Turn Lane Closure

Temporary Crossover For Paving Train Operations, Rural (2 Sheets )
Temporary Crossover (2 Sheets)

Converting Two-Lanes To Four-Lanes Divided Rural (2 Sheets)
Converting Two-Lanes To Four-Lanes Divided Urban (2 Sheets)
Transitions For Temporary Concrete Barrier Wall On Freeway Facilities
Two-Lane, Two-Way Rural Structure Replacement (2 Sheets )
Multilane Divided Maintenance And Construction (2 Sheets)
Pedestrian Control For Closure Of Sidewalks

Limited Access Right Of Way Temporary Opening

Motorist Awareness System

ROADSIDE OFFSETS

700

Roadside Offsets (2 Sheets)

TABLE OF CONTENTS

RETAINING WALL SYSTEMS

5000  Permanent And Temporary Walls - General Wall Notes
5005  Permanent Walls - Retained Earth Systems (12 Sheets)
5010 Permanent Walls - T-Wall (3" Cover) (20 Sheets)
5011 Permanent Walls - T-Wall (2" Cover) (2| Sheets)
5012 Permanent Walls - Isogrid (20 Sheets)

5015 Permanent Walls - Reinforced Earth Wall (14 Sheets)
50/6 Permanent Walls - Techwall (8 Sheets)

5020  Reserved

502/ Permanent Walls - Hilfiker Square Panel Wall (13 Sheets )
5025  Permanent Walls - MSE Retaining Wall (I7 Sheets)
5105 Temporary Walls - Wire Face Wall (3 Sheets)

5115 Temporary Walls - Terratrel Wire Wall (4 Sheets)
5120 Temporary Walls - TBSS Welded Wire Wall (5 Sheets)
5125 Temporary Walls - Tensar Temporary Wall (4 Sheets)
5/30 Temporary Walls - TC Mirafi Wire Form (4 Sheets)

SIGNING AND MARKINGS

9535  Standard Roadside Sign Break-Away Post Details (3 Sheets)

11037  Aluminum & Steel Overhead Sign Structures, ( Details Of Sign
Faces & Truss Connection)

11860 Single Column Ground Signs (Sign Profile & Identification
Numbers ) (4 Sheets)

1186/ Single Column Ground Signs (60 mph)

/1862  Single Column Ground Signs (70 mph)

11863 Single Column Ground Signs (80 mph)

11864 Single Column Ground Signs (90 mph)

11865 Single Column Ground Signs (All Wind Zones) (2 Sheets)
13417 Mounting Exit Numbering Panels To Highway Signs

7302  Typical Sections For Placement Of Single & Multi-Column Signs

7328  Typical Signing For Truck Weigh & Inspection Stations
7344  School Signs & Markings (6 Sheets )

17345 Interchange Markings (4 Sheets)

7346  Special Marking Areas (13 Sheets )

7349  Traffic Controls For Street Terminations

7350  Signing For Motorist Services

1735/ Welcome Center Signing (2 Sheets)

7352  Typical Placement Of Reflective Pavement Markers (2 Sheets)
[7355 Special Sign Details (10 Sheets)

7356 Span Wire Mounted Sign Details ( 2 Sheets)

7357  Bridge Weight Restrictions

17359  Rural Narrow Bridge Treatment

ROADWAY LIGHTING

7500
750/

7502
7503
7504
7505
7515

TRAFFIC SIGNAL AND EQUIPMENT

7600  Motorist Aid Call Box (3 Sheets)

ral Conauit Installation Details (2 Sheets )

[7723  Steel Strain Pole Elevation And Notes (3 Sheets)

7725 Concrete Poles

7727  Signal Cable And Span Wire Installation Details (2 Sheets)

7733  Aerial Interconnect

7736 Electric Power Service

774 Instructions And Examples For Designers And Fabricators Of Standard
Mast Arm B & C Assemblies (2 Sheets )

7743  Component Data For Standard Mast Arm B Assemblies (2 Sheets)

7745  Mast Arm Assemblies (5 Sheets)

[7746  Monotube Signal Structure Elevation, Notes And Camber Details;
Monotube Signal Structure Design Intersection And Design Load Tree;
Montube Signal Structure Foundation And Base Plate Detalls;
Monotube Signal Structure Arm Connection Details And
Table Of Variables (4 Sheets)

7748  Free-Swinging, Internally-Illuminated Street Sign Assemblies

7764  Pedestrian Control Signal Installation Details

17781 Vehicle Loop Installation Details (2 Sheets)

7784  Pedestrian Detector Assembly Installation Details (2 Sheets)

784/  Cabinet Installation Details

7870  Standard Signal Operating Plans (2 Sheets )

788/ Advance Warning For R/R Crossing

7882 Railroad Grade Crossing Traffic Control Devices (4 Sheets)

7890  Traffic Control Devices For Movable Span Bridge Signals
(3 Sheets)

MISCELLANEOUS

7900  Traffic Monitoring Site (9 Sheets)

Conventional Lighting (3 Sheets )

Highway Lighting General Notes

Highmast Lighting Details (4 Sheets)

Roadway Lighting Details

Service Point Details

External Lighting For Signs ( Mercury Vapor ) (2 Sheets)
Aluminum Light Pole (7 Sheets)
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Revisions
Design Standards
2004

TABULATED CHANGES

. , s . , . . . Where a change has been applied to a feafure that is common on more than one of the sheets within the same index, or within
The changes tabulated below principally address functional changes in the standard drawings ( indexes ) since publication of the 2002 g series of ingdexes with a%gmmon function, the change will not be repeated in most cases; however, such sheets will indicate a
booklet. The items below are keyed fo what is shown on the index sheets of this 2004 booklet. This approach is taken to diminish 2004 revision date.

complexities that can arise when trying to compare line items of the two booklets and those of the multiple issues of special provisions
and interim indexes that were produced to update the 2002 booklet.

Index Sheet . Index Sheet . .
Number Number Description Number Number Description
ool /of 2 Revised or added the following abbreviations: "BCWE", "BLON", "cC”, "CPT", "DFE", "DPI", "FL", "HW" and "LOS". 233 lof | "GENERAL NOTES" - Note I revised.
2 of 2 Added "NAVD", "SPT" and "TDLC" abbreviations. 234 [of | "GENERAL NOTES" - Note [ revised.
199 lof | The values expressed as force (N ) changed to "kN" and "kN/m" values. 24/ lof | New Index- "SKIMMERS FOR FRENCH-DRAIN OUTLETS".
200 2 of 2 ZWALL DESIGNS 'E”IECZI-ANGULAR STRU.CT[./RES'.'-The. "size" note at the b07l‘l7‘0m removed and incorporated fo 250 lof 2 "STANDARD LOCATION CONTROL"- Detail and notations revised. "ENDWALL POSITIONS FOR SINGLE AND MULTIPLE PIPE
GENERAL NOTES" -"I. SIZE is the inside dimensions(s) of a structure. AND SPACING FOR MULTIPLE PIPE"-"TOP VIEW"(s )-Location reference revised. "ENDWALL DIMENSIONS ( EXCLUSIVE OF
MULTIPLE PIPE SPACING )-Location reference deleted.
20l lof 6 "COVER FOR ALL FRAMES"-"BOTTOM VIEW"-Underside cover identification number revised. "NOTES
( FRAMES AND COVER)"- Note land 2 revised. 2 of 2 Table-"ROUND CONCRETE AND CORRUGATED METAL PIPE" -Estimated quantities for "Double", "Triple", and
"Quadruple" -Metal-54" pipe revised.
2 of 6 "SUMP BOTTOM"-"NOTE:"-Notation revised.
251 lof 2 "GENERAL NOTES"- Note 6 revised.
3 of 6 "WUTILITY PIPES THRU STORM SEWER STRUCTURES" -Details removed and placed on Index No. 307.
A "Flag" notation was placed to reflect the removal of the details. 252 lof 2 "GENERAL NOTES"- Note 6 revised.
40f 6 "DITCH BOTTOM INLET TYPE B"-"Partial Section BB" -Changed dimension to 3'-10". 253 lof 2 "GENERAL NOTES"- Note 6 revised.
205 lof 5 Changes to be consistent with the latest AASHTO Standard Specification for Highway Bridges-Tables- I. 255 lof | "GENERAL NOTES"- Note 6 revised.
"RIGID PAVEMENT"- table "CONCRETE"-"Round & Elliptical" changed the value from 6" to 9". "FLEXIBLE PAVEMENT"-
table "CONCRETE"-"Round & Elliptical" changed the value from 6" to 7". "UNPAVED"- table "CONCRETE"- o782 6 oF 6 "GENERAL NOTES"- Note 6 revised.
ROUND & ELLIPTICAL" Changed the value from 9" TO [2".
2r3 6 of 6 "GENERAL NOTES"- Note 4 revised.
3 of 5 "Notes:"-"NS" notation revised to include HS-20 design loads.
. — . . . . 280 |of 4 "CONCRETE JACKET FOR CONNECTING DISSIMILAR TYPES OF PIPE AND CONCRETE PIPES WITH DISSIMILAR JOINTS"-
4 of 5 Notes:"-"NS" notation revised to include HS-20 design loads. Revised notations to detail. "DETAIL OF BELL & SPIGOT CONCRETE FIPE JOINT USING ROUND OR PROFILE RUBBER
206 16 2 of £ Vew Index-"TRENCH DRAIN" GASKET"- dimensional values revised.
0 ew Index- .
282 lof | All references to handrail modifed.
210 lof | "GENERAL NOTES"- Note 7 revised.
; " ; Y Y " 285 lof 2 "STANDARD CROSS SECTION"-Changed the depth notation of rock below the pipe and "LONGITUDINAL SECTION"- revised
2/l lof 2 GENERAL NOTES"- Note I, 7 and 8 revised. "SECTION QQ" and "SECTION PP"- Details revised. notation to clarify use of sump and weep hole. "GENERAL NOTES"- Note 9 deleted and "GENERAL NOTES"-renumbered.
212 lof | "GENERAL NOTES"- Note |revised. 30/ lof | "DESIGN NOTES" -notation revised. Table-"RURAL CONDITIONS" -values revised.
213 lof | "GENERAL NOTES"- Note | revised. 304 lof 5 "GENERAL NOTES"-Note 3, paragraph I, sentences 3 and 4 deleted. Note 5-Tactile surface references deleted and detectable}
; ; . warning requirements substituted. Notes 6,7 & 9: Renumbered 7,8 & 9: New Note 6 inserted. "DESIGN NOTES" added.
2l4 lof | GENERAL NOTES"- Note I, 2 and 8 revised. In all views Tactle surfaces replaced with detectable warnings. "CURB RAMP DETECTABLE WARNING" detail added.
"LINEAR SIDEWALK RAMFS" detail added.
2I5 lof | "GENERAL NOTES"- Note I, 2 and 8 revised.
2 thru 5 All "tactile surfaces" references removed and "detectable warning" added.
216 lof 3 "DESIGN NOTES"- Note I and 2 revised.
; . . Y " " . . R 305 lof 4 "TRANSVERSE JOINTS"-Table revised.
2o0f 3 HANDRAIL FOR FLUME IN SIDEWALK"-Notations "Index No. 520" deleted and "See Plans For Handrail Requirements
replaced. "6" add to Toewall notation. 306 lof | "PLAN VIEW"-revised slab length 20' to I5'and 40' to 30'.
ar /of | "GENERAL NOTES"- Note 2 revised. 307 lof 3 Sheet "NOTES", "GENERAL NOTES" and "title" revised.
28 /of 2 "GENERAL NOTES"- Note |revised. 2 of 3 New Sheet-Details were transferred from Index No. 20/ sheet 3 of 6 and revised.
2/9 lof 2 "GENERAL NOTES"- Note 5 revised. 3 of 3 New Sheet- Details were transferred from Index No. 20l sheet 3 of 6 and revised.
220 /of 2 "GENERAL NOTES"- Note |revised and Note 6 added. 30 [of 2 All "tactile surfaces" references removed and "detectable warning" added. "SECTION AA"-plan view removed.
2 of 2 New Sheet-"GUTTER INLET TYPE S"-"CONCRETE APRON AT TERMINAL INLETS" details. 2 of 2 "NOTES FOR CONCRETE SIDEWALKS ON UNCURBED ROADWAYS"- Note 2 revised. "PLAN"- Details for continuous sidewalk
and discontinuous included. All "factile surfaces" removed from details and "detectable warnings" replaced.
22/ lof | "GENERAL NOTES"- Note | revised and Note 7 added.
400 [ thru 31 Former Sheet I3 deleted and sheet numbers revised.
230 lof | "GENERAL NOTES"- Note 7 added.
. ) /of 3/ "GENERAL NOTES"- Note 3 revised to included reference to new Index No. 402. Note 8 revised. Note 9 revised to
231 2 of 2 GENERAL NOTES"- Note Irevised. include Index 402 reference and Index No. 4/0. Note 10 added and notes renumbered. Note Il revised to include
; . . Index No's 402, 440 and 44l.
232 lof 5 GENERAL NOTES Note land 2 revised.

6 of 3/ "Detail E" references deleted and "Index No. 402" reference substituted.




Revisions
Design Standards

2004
Index Sheet L Index Sheet .
Number Number Description Number Number Description
515 lof 6 "SKETCH ILLLUSTRATING DEFINITIONS"-Sidewalk removed.
9 of 31 | "Detail E" references deleted and “Index No. 402" reference substituted. " "
400 50f6 LIMITS OF CLEARING & GRUBBING, STABILIZING AND BASE AT INTERSECTIONS"- Shoulder dimensional notation added.
Cont. 10 of 31 | "Detail E" references deleted and "Index No. 402" reference substituted. " " " "
518 lof 2 Labels "Edge Of Pavement" changed to "Edge Of Traveled Way".
12 of 31 |"PLAN" view, notation for "Thrie-Beam Terminal Connector" line five-Text "(34" Min. Thread Length)" inserted after word "Bolts". y " .
520 lof | GENERAL NOTES"-Note 2 revised.
I3 of 31 |"Detail E" reference deleted and "Index No. 402" reference substituted.
52/ lof | Index deleted.
15 of 3l "PERMISSIBLE POST AND OFFSET BLOCK COMBINATIONS"-Table- "Notes:"-text revised. " "
525 lof 5 THREE AFPROACH LANES-TWO THRU LANES, DETAIL B, traffic directional arrow shown in recovery area
16 of 3/ |"DETAIL @" -"Sections"- Added the SRT/HBA-6 Post notation. (taper beyond nose )-Arrow deleted.
I7 of 3/ |"8" OVAL SHOULDER BUTTON HEAD BOLT"-Table, footnotes revised. Note above fable title deleted. "HEX BOLTS 2 of 5 | "GENERAL NOTES"-Note Irevised. Details renamed.
AND NUTS"-Text revised. " , " "
4 of 5 Subtitle and header-Word "EXPRESSWAY'deleted and word "FREEWAY" substituted. Plan Views-Shoulder widths revised.
18 of 3l "GALVANIZED STEEL BACK-UP PLATES FOR CONNECTING SPECIAL END SHOES AND TERMINAL CONNECTORS TO CONCRETE " "
BRIDGE TRAFFIC RAILING BARRIERS AND CONCRETE BARRIER WALLS"-Plates added. szr -3 of 3 New Index-"DIRECTIONAL MEDIAN OPENINGS".
19 of 3/ | "SPECIAL STEEL GUARDRAIL POSTS"-NOTES:-Note |added for a reference to Index No. 402 and Structures Index Nos. 77/ thru 777. 528 lof | New Index-"MEDIAN BARRIER OPENING FOR EMERGENCY ACCESS".
Title changed to be "STEEL POST ONLY FOR REPLACEMENT OF EXISTING W8xI8 GUARDRAIL POST ON APPROACH SLABS
AND BRIDGES". 532 lof 3 "GENERAL NOTES"- Note 7 revised.
23 of 3/ | "Detail E" reference deleted and "Index No. 402" reference substituted. 544 lof | "BASIC GOOD TREE PLANTING"-Detail removed. "TREE BARRICADE"-Notations and Details revised.
"SHRUB PLANTING"-"CONTAINER GROWN PLANT" subheading removed. "PALM PLANTING" and "TREE
24 of 3| | "ET 2000 NOTES"-Note 6 revised. PLANTING" - Details revised. "NOTES:"-Notes 3 and 4 added.
27 of 31 | "LET NOTES"-Note 6 revised. 546 -6 of 6| New Sheets.
29 of 3| | FLEAT -350-Fost spacing modified. 560 lof | Sheets 2 thru 5 deleted and Sheet | reformatted.
402 Ithru 26 |New Index-"GUARDRAIL TRANSITIONS AND CONNECTIONS FOR EXISTING BRIDGES". 600 600 Series|  Throughout the 600 series replaced "edge of pavement” with "edge of travel way" where appropriate. Updated
drawing( s} to show Type B lights placed on traffic side of sign. The 2002 Standard Sign Manual required updates
4/0 | of 22 "GENERAL NOTES"- Note | revised. Sectional Views- No. 4 rebars added in stem. "WALL FACE SAFETY SHAPES", to some sign numbers.
"X notation -Ist paragraph of notation deleted.
600 /of 10 "CONTENTS"- deleted text "Variable Message Signs (VMS )" and "Temporary Curb". Added text "Length of Lane
5 of 22 | "PLAIN CONCRETE BARRIER WALL ( SHOULDER )"-"WALL OPTIONS"- Sectional Views- No. 4 rebars added in stem. Closures", "Portable Changeable (Variable ) Message Sign ( PCMS )" and "Business Entrance". "PREFACE"-
2nd paragraph; delete text "665" substitute text "670". "ABBREVIATIONS"-deleted text "COMM Traffic Control
43 lof | New Index "PROPRIETARY TEMPORARY CONCRETE BARRIERS". Standards Committee"” and "Variable Message Signs (VMS )". Added text "CFR Code Of Federal Regulations”,
"Portable Changeable (Variable ) Message Sign ( PCMS )", "MOTC Maintenance of Traffic Committee", "MAS Mortorist
4/5 /thru 10 | Index reformatted. All sheets new or revised. Awareness System" and "NCHRP National Cooperative Highway Research Program". Modify text TCZ Traffic Control
Zone. "SYMBOLS" third line-delete text "Roadway”. Deleted text "Variable Message Signs (VMS )"
416 /of 6 "GENERAL NOTES"-Note [0 revised. "SUPPLEMENTAL GENERAL NOTES FOR THE TRITON BARRIER", Note 7 revised. "Portable Changeable (Variable ) Message Sign ( PCMS )" substituted.
5 of 6 | "GENERAL NOTES"-Note 7 revised. 2 of 10 "Travel Way" definition redefined. "TEMPORARY TRAFFIC CONTROL DEVICES" paragraph added.
"LENGTH OF LANE CLOSURES" added.
6 of 6 |New Sheet-"YODOCK LONGITUDINAL TRAFFIC BARRIERS" added.
J of IO "HIGH-VISIBILITY CLOTHING"- Text revised. "HAND SIGNALING DEVICES"- Text "26 inches" deleted and text "24 inches"
435 /of 6 "BAY SELECTION GUIDELINES"-Table, last row "*" notation added. substituted. "FLAGGING STATIONS"- Last sentence "should” replaced by "shall”.
3 of 6 | "ASPHALTIC CONCRETE FOUNDATION"-Plan detail deleted. 4 of IO "SIGN COVERING AND INTERMITTENT WORK STOPPAGE SIGNING"-Line 8-text "and sign blanks" deleted.
Line 9-text "blanks" deleted. "SIGNING FOR DETOURS, LANE SHIFTS AND DIVERSIONS"- "MOT-2" and "MOT-3"
44/ /-8 of 8 |New Index-Crash Cushion-"TAU-II". text deleted and "MOT-2-04" and "MOT -3-04" substituted.
45/ lof 2 "GENERAL NOTES"-Notes 5, 6¢ and 15 revised. 5 thru 7 | Index 600 Sheets 5 thru 7 are renumbered.
452 |of 2 "GENERAL NOTES"-Note 6 revised. 5 of 10 New Sheet -"PLACEMENT OF BUSINESS ENTRANCE SIGNS AND WORK ZONE DEVICES AT BUSINESS ENTRANCE".
453 lof | "GENERAL NOTES"-Note 4 added. 6 of 10 "PORTABLE MESSAGE SIGNS (VMS)"- Heading revised to "PORTABLE CHANGEABLE (VARIABLE ) MESSAGE
SIGN (PCMS )" and text abbreviations substituted. "WARNING LIGHTS"- Ist sentence revised and "Flashing" -
50/ /of 8 "GENERAL NOTES"-Note 2 revised. "TYPE B"-Last sentence added. "MANHOLES/CROSSWALKS"-Text "2—’"" deleted and text "-4L"" substituted.
2 of 8 Added Detail "REINFORCED EMBANKMENT". "GEOSYNTHETIC REINFORCED FOUNDATIONS CONSTRUCTED ON SOFT SOILS"- Detail revisdd. 7 of IO Chart "DROPOFF PROTECTION REQUIREMENTS"-Deleted text "W8-9AS" substitute text "W8-9A". "DROPOFF NOTES"
-Note 3-text "Temporary Curb" removed. "TRAVEL LANE TREATMENT FOR MILLING OR RESURFACING"
3 thru 8 | Tables revised. - Notes 2 and 5 revised. Dropoff detail revised.
505 lof 3 "FLEXIBLE PAVEMENT"-"*X" Nofation revised. "DESIGN NOTES"-Note | revised. Note 2 added. 8 of 10 Note 10 #2 first sentence- text "I Mile" deleted text "2 Miles" substituted.
2 & 3 |Sheet Nos. 2 & 3 reversed order. 9 of 10 Completely revised. Signs were removed from the index that have been detailed in the Standard Highway Sighs Manual.
Signs were rearranged. FTP numbers were changed and new Signs were added.
2 of 3 | "RIGID PAVEMENT-TREATED PERMEABLE BASE OPTION"-"**" Notation revised.
10 of 10 Sheet details, notations and notes all revised to clarify use of RPM's in lieu of temporary tape or paint in work zones.
3 of 3 "RIGID PAVEMENT -SPECIAL SELECT SOIL OPTION"- "X ang Notations revised. "*" Notation deleted.
602 lof | Notation referring to the placement of cones at the "Work Ared”, line three text "25'" deleted and

Flagged note added.

text "250' "substituted.
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Revisions

Design Standards

2004
Index Sheet . Index Sheet .
Number Number Description Number Number Description
606 lof / Deleted "SPEEDING FINES DOUBLED WHEN WORKERS PRESENT" signs and updated the spacing. 7344
Cont. 50f 6 Reference to Amber lens changed to Yellow Lens.
61l lof / Note 6- "Widths of lateral transition in feet. "Text "8'" Minimum added to note. "CONDITIONS" -Text "FOR A
PERIOD OF 60 MINUTES OR GREATER" deleted. 6 of 6 FTP Sign Numbers revised and reference to Amber Lens changed to Yellow Lens.
612 lof I Upper right hand drawing, mark "L/2 "-deleted and "L" substituted. 7345 lof 4 RPM's- "Colorless-Red" changed to "White-Red" and "Amber-Red" and changed to "Yellow-Red".
6/9 lof | New Index-"WORK OUTSIDE THE TRAVEL WAY URBAN AREAS". 2 of 4 RPM's- "Colorless-Red" changed to "White-Red" and "Amber-Red" and changed to "Yellow-Red".
627 lof | Updated drawing and notes to clarify sign and vehicle placement. 3 of 4 RPM's-"Colorless "Red” changed to "White-Red" and "Amber-Red" and changed to "Yellow-Red". Reference
to 30'-10' skip changed to 10'-30' skip. "TYPICAL LANE DROP MARKINGS AT EXIT RAMPS"-Detail revised.
628 lof | "SYMBOLS"- Revised. Plan detail-cone symbols removed and replaced with "Type |Or Type Il Barricade Or Vertical "WRONG WAY ARROW"-Detail deleted and "TYPICAL MARKINGS AT DUAL LANE EXITS"-Detail added.
Panel Or Drum ( With Steady Burning Light At Night Only }" symbols.
4 of 4 RPM's- "Colorless-Red" changed to "White-Red" and "Amber-Red" changed to "Yellow-Red". "WRONG
642 lof | "GENERAL NOTES"-Note | deleted. WAY ARROW"-Detail added.
650 lof 2 "PHASE II"- Added "SLIPPERY WHEN WET" sign. 7346 lof I3 RPM's- "Amber-Red" changed to "Yellow-Red". "TYPES OF PERMANENT LONGITUDAL LINES."- 3'-9'skip added.
2 of 2 "GENERAL NOTES", Note 4, Line 3, text "detour"-Text deleted and text "diversion” substituted. 20of I3 "TYPICAL CROSSWALK MARKINGS FOR CURB RAMPS"- Details revised. "TWO WAY LEFT TURN LANE"-32'dimension
between pavement arrows changed to 12'. Relﬁoved "MUTCD" reference note. "SIGNING FOR MOVEABLE AND
660 lof I Deleted existing Pedestrian Cross Walk Signs, substifuted new Pedestrian Cross Walk signs."GENERAL NOTES"-Notes NON -MOVEABLE BRIDGES WITH STEEL DECK"-W8-5 sign added.
revised fo accommodate ADA requirements. 40f I3 | "MEDIAN WIDTHS 30" AND GREATER" -Detail revised.
- . 1 n n n
670 for ! Updated description of "VMS™ o “PCHS™. 50f I3 | "RIGHT ROADWAY CENTERED ON EXISTING ROADWAY"-W6-2 Sign corrected.
_ _u n
700 /-2 of 2 New Index ROADSIDE OFFSETS". 6 of I3 NOTES"- Note 4 revised.
n n_ m "_ .
9535 of 3 GENERAL NOTES®- 'STEEL BOLTS, NUTS, & WASHERS"- Nofe revised. 10 of 13 | "PAVEMENT MARKING FOR PUBLIC SIDEWALK CURB RAMPS IN REST AREAS"-FTP numbers changed.
2 o0f 3 "BOLT KEEPER WASHER DETAIL"- (0.04/8" ) changed to 0.02". "SHIM DETAIL"- (0.0/49" ) changed to 0.02", (0.0329" ) 735/ of 2 . .
changed to 0.032" and additional dimensions added. "ALTERNATE BOLT KEEPER WASHER' (0.0/64") changed FTP sign numbers revised.
to 0.02". "FOUNDATION DETAIL"- (W5.0) changed to W5.5. Sizes in chart changed under J, MI, M2, D2, R, +3, and 2 of 2 . X
Reinforcing Bars "V". NOTE: revised. o FTP sign numbers revised.
30of 3 "BOLT KEEPER WASHER"- detail (0.0418" ) changed to 0.0/49". "ALTERNATE BOLT KEEPER DETAIL" (0.0/64") lr352 lof 2 "RPM's" - "Amber" changed fo "Yellow". Colorless changed to "White".
. " T ET, 3 .5. Si. f » 1, 12,
s o . e e -0 ) changed o W5.5.  Sizes in chart changed under D, 11, 12 2of 2 | "RPM PLACEMENT FOR TRAFFIC CHANNELIZATION AT GORE"-RPM's moved inside the 8" solid white line
and "NOTE"- changed to read "inside" of line. "PLACEMENT OF RPMS ON SHOULDER MARKINGS" and
- ; "PLACEMENT OF RPM'S AT INTERSECTIONS"-RPM's moved inside the 8" solid white line and "RPM's"
1860 [~4 of 4 New sheet 4 added fo index. - "Amber" changed to "Yellow". Colorless changed to "White".
T ised.
fof 4 NOTE revisea 17355 | 1-10 of 10| Completely Revised. Signs detailed in the Standard Highway Signs Manual were removed from the index. Signs were
2 of 4 "GENERAL NOTES"- "GENERAL SPECIFICATIONS"- /999 date removed. rearranged. FTP numbers were changed and new Signs were added. The number of sheets in the index was
reduced from 14 to 0.
4o 4 New sheet added fo Index No. //§60. 7357 lof [ FTP numbers updated. Notes |and 3 revised.
. " "_
ligei lof 1 Original Sheet | of 2 fransferred fo Index /1860. “NOTES"-Added. 17359 lof 1 RPM's "INSERT A" and "INSERT B"- "Colorless"-changed to "White" and "Amber" changed to "Yellow". Note 6 added.
. " "n_
11862 lof | Original Sheet | of 2 transferred to Index 1/1860. "NOTES"-Added. 750/ Jof | Notes land 9 revised.
. " "_
11863 lof | Original Sheet | of 2 transferred to Index /1860. "NOTES"-Added. 7502 2 of 4 "POLE SPECIFICATIONS"-Paragraph 2 revised.
o e . YNOTES"- A
664 fof I Original Sheet | of 2 fransterred to Index //660. “NOTES"-Added 17503 lof | Minimum PSIchanged from 2500 fo 3000. Reinforcing steel changed from "Grade 40 or 60" to "Grade 60" completely
. n n n n
11865 lof 2 "NOTES"-Notes Id and 4 revised. Dimensions under "SIGN MOUNTING USING CHANNELS OR SQUARE revised. "METAL POLE CONCRETE FOUNDATION DETAIL"-Table- "NOTE"- Added.
TUBES (DETAIL A, and BJ" revised. 17515 lof 7 "ELEVATION" drawing revised. "ALUMINUM LIGHT POLE NOTES"- Note /and I5 revised.
n TT T n_ . A n n n TT
B o e st coalately eareg bigte. removed. FERPENDICULART added fo "SIGN ATTACHMENT 2of 7 | "ARM ELEVATION"-Drain hole, connection extrusion and bolt notations revised. "ARM TUBE EXTRUSION NOTES:" revised.
13417 Iof I 12" max spacing added fo "SECTION AA". "GENERAL NOTES"-'"DESIGN SPECIFICATION:" "Iatest" text removed. 3 of 7 "POLE BASE ELEVATION" fillet weld notations revised.
"SHEETS AND PLATES:" 11200 changed to 1200. "ALUMINUM BOLTS, NUTS & LOCK WASHERS: "-ASTM 5 0f 7 M "
designations revised. "MATERIAL STRESSES:"-note removed. NOTES"-Note 2 added.
17328 Iof 1 FTP Sign numbers revised. 6 of 7| '"NOTES"-Nofe 2 added.
7344 lof 6 Reference to sheet 9 of 13 changed to Sheet 2 and 7. 7of 7 "NOTES" -Note 2 added.
2 of 6 FTP Sign numbers revised and sign S5-/updated.
3 of 6 FTP Sign numbers revised and FTP-3/-04 updated.
4 of 6 FTP Sign Numbers revised and FTP-33-04 and S5-I updated.
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Revisions
Design Standards

2004
nggggr Iﬁll;?:gr Description
17600 lof 3 Sheet completely revised.
20of 3 New sheet. Added call box behind guardrail.
rrrz3 lof 3 "STEEL STRAIN POLE NOTES"-Note /- ASTM numbers and grades revised.
Jof 3 "SECTION D-D"- "Full Penetration Weld" notation changed to "Partial Penetration Weld".
725 lof | /994 date removed from first note.
7740 /-2 of 2 Index deleted.
74 /-2 of 2 New Index. "INSTRUCTIONS AND EXAMPLES FOR DESIGNERS AND FABRICATORS OF STANDARD MAST ARM "B" & "C" ASSEMBLIES.
rr42 /-2 of 2 Index deleted.
7743 /-2 of 2 New Index. "COMPONENT DATA FOR STANDARD MAST ARM "B" ASSEMBLIES.
7744 /-2 of 2 Index deleted.
7745 /-5 of 5 New Index. "MAST ARM ASSEMBLIES"
7746 /of 4 "MONOTUBE SIGNAL STRUCTURE NOTES"-Note [-ASTM numbers changed. Note IO-”%” " in diameter changed to " lz—’" diameter”.
4 of 4 "SECTION E-E"- "Full Penetration Weld" notation changed to "Partial Penetration Weld".
7764 lof | All Pedestrian Signal Assemblies revised.
7784 /of 2 ADA Pushbutton substituted. All Pedestrian Signal Assemblies revised.
2 of 2 FTP numbers changed. RIO-3b sign added.
7882 3 of 4 Note 3 deleted. Notes renumbered.
7890 lof 3 Note /I added. Slippery When Wet Sign ( W8-5) added.
2 of 3 "FIGURE -G" -Sign, size, legend and border note added.
7900 /of 9 Note 3 deleted.
2 0of 9 Note 3 deleted.
3 of 9 Backplane circuit modified.
50f 9 Axle Sensors Placement detail modified.
6 of 9 Mounting height and offset note revised. Min offset revised to I13'.
8 of 9 In detail "H"-"Six" changed to "Eight".

9of 9

In detail "E" -IA and IB corrected to 2A and Z2B.
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A

AAA
AASHO
AASHTO
ABC
Abd.
ABS

AC, Ac.

AC or Asph. Conc.
Accel.

Act.

ADA

Assoc.

ASTM

Attn.
Attnuatr,

Aux. or Auxil.
Ave.

AWG

AWS

cC&G
CA
Cap.
CAP
Caps.
CASP
CATV
CB
cBC
CBS
cc, c/C, C to C, or C.C.
CCEW

CIPL
¢ir. or circ.

Area or Amperes
American Automobile Association

American Associatlon Of State Highway Officlals
American Assoclation Of State Highway And Transportation Officlals

Asphalt Base Course
Abandoned
Acrylonitrite-Butadiene -Styrene Pipe

Acre

Asphaltic Concrete

Acceleration

Actuated

The Americans With Disabilities Act
Adhesive

Adjust

Average Daily Traffic

Annual Average Dally Traffic
Aggregate

Ahead

American Institute Of Steel Construction
Alternate

Aluminum

12:00 Midnight Until /:59 Noon
American Natlonal Standards Institute
Apparent Opening Size

Applied, Application

Approach

Approximate

American Road & Transportation Builders Association

Artificial

Asphalt

Assembly

Association

Associate, Association
American Society For Testing Materials
Attention

Attenuator

Auxiliary

Avenue

American Wire Gauge
American Welding Society
Azimuth

Back to Back

Bascule

Barrel

Bond or Bonded

Bottle Cap or Bolt Circle
Back Of Curb

Bltuminous Coated Corrugated Metal Pipe Culvert

Bituminous Coated Pipe Arch Culvert

Bituminous Coated And Paved Corrugated Metal Pipe Culvert
Bituminous Coated And Paved Pipe Arch Culvert

Breakaway Cable Terminal

Base Clearance Water Elevation
Buried Electric

Begin

Bituminous

Back

Base Line, Base Line Control
Building

Bulkhead

Begin Length Of Need
Boulevard

Bench Mark

Boundary

Border

Bottom

Borrow PIt

Becquerel

Bridge

Bearing

Breakaway

Buried Telephone Cable or Duct
Butterfly

Barbed Wire, Bottom Width or Both Ways
Basin Outlet

Cantilever Length, Cut, Colorless, Coulomb or Cycle Length

Degree Celsius
Curb And Gutter
Coarse Aggregate
Capach

pac
Corrugated Aluminum Pipe
Capital Letters

Corrugated Aluminized Steel Pipe
Cable Television

Catch Basin

Concrete Box Culvert

Concrete Box Structure

Center to Center, Crash Cushion
Center to Center Each Way
Cross Draln

Candela

Cement or Cemetery

Cemented

Cubic Feet Per Second

Channel

Channel Change

Changeable

Cast Iron

Cast Iron Pipe

Cast In Place

Clrcle or Circular

cire.

Ckt.

Cl. or Clear
CL,C/L or €

CRA

DA

DBH

DBI

Dbl.

bcs

oD

DDRV
Decel.
Deg.
Delin.
Demobl.
Dept.

Det.

DFE

DGN or Dgn.
DHV

DHW

DT

DI

Dia. or D
Dim.

Dist.
Disp.

DLS

DMM

Dot

DPI or D.P.I.
Dr. or DR.

E to E
EA or Ea.
EB

El. or Elev.
Elast.

Elec.

Ellip.
Embk.
Emul.

Encl.

Engr.

EOS

Eq.

Equip.
Esmft.

Est. or Estm.
Est.

Efc. or efc.
EwW

Ex.

Exc. or Excav.
Exist.

Exp.

Ext.

Exwy.

Circumference

Cireult

Clearance

Center Line

Concrete Monument
Concrete Median Barrier
Corrugated Metal Pipe
Corrugated Metal Pipe Arch
County or Company

Column

Commerclal or Common
Committee or By Committee
Composite

Connect or Connection
Concrete

Construct or Construction
Controller

Continuation

Contractor

Coordinate

Corner

Corrugated

Concrete Pipe

Corrugated Polyethylene Pipe
Cone Penefration Test
Control Radius or County Road
Clear Recovery Area
Course

Curve To Spiral
Corrugated Steel Pipe
Clear Trunk

Cantilever

Center

Copper

Culvert

Hundredweight

Cublic Yard

Cylindrleal

Clear Zone

Degree Of Curvature, Depth, Density, Distance, Diameter

or Directlonal Distribution

Drainage Area or Deflection Angle

Diameter At Breast Height
Ditch Bottom Inlet

Double

Degree Of Curvature (Spiral)
Dry Density

Directional Design Hour Traffic
Deceleration

Degree

Delineators

Demobilization

Department

Detour, Detection, Detectable
Deslgn Flood Elevation
Design

Design Hourly Volume

Deslgn High Water

Drtch

Drop Inlet

Diameter

Dimension

Distance

Disposal

District Location Surveyor
Domestic Mail Manual
Department Of Transportation
Ditch Point Intersection
Drain, Drive or Design Review
Deslgn Review

Driven

Driveway

Design Speed

Design Service Life

Drawing

East or External Distance
Rate Of Superelevation
End to End

Each

Eastbound

Elevation

Elastomeric

Electric

Elliptical

Embankment

Emulsified

Enclosure

Engineer

End Of Survey or Equivalent Opening Size

Equation or Equal
Equipment

Easement

Estimate

Establlsh or Establlshed
Et Cetera ( And So Forth)
Endwall

Except, Example
Excavation

Existing

Expansion

Extension

Expressway

FH

FHWA

Fig.

Fin.
F.L.or FL
FL, Fl. or Fla.
Flex.

FNQ

Foc

FPM or fpm
FRP

FPS or fps
FR or Fr.
Frang.
Freq.

FS

Ft

FTB

FTBA

Furn,

Fut.

G

g

Galv.

Ga.

Ga. or Gal.
Gar.

GD

GIP

GM

GP

Gr.

Gr. or Gro.
GRC

Grd.

gross km
Gr. Wt. or gr. wt.
Gttr.

Gy

i

Intchg. or Ichg.
IES

D

Mc

In.

Inc.

Inel. or Inc.
Ind.

P

Install.
lsect.

Isl.

ITE

Fill, Farad

Final Quantity

Furnish & Install

Face to Face

Federal Aid or Fine Aggregate
Florida Administrative Code
Federal Aid Project
Friction Course

French Drain

Foundation

Florida Department Of Transportation
Floor Elevation

Federal

Fertllizer

Flared End Section

Flared End Terminal Section
Fire Hydrant

Federal Highway Administration
Figure

Flinlsh

Flow Line

Florida

Flexible

Fuse (Type Slow Burn)
Fiber Optics Cable

Feet Per Minute

Fiber Relnforced Pipe

Feet Per Second

Frame

Frangible

Frequency

Far Side

Foot or Feet

Floating Turbidity Barrier

Florida Transportation Builder Association

Furnish
Future

Giga or Gauss
Gram or Gravity
Galvanized
Gauge or Gage
Gallon

Garage

Gutter Drain

Galvanized Iron Pipe
Gas Main

Grade Polint

Grade, Guardrail or Grate
Gross

Galvanized Rigid Steel Conduit
Ground

Gross Kllometer

Gross Welght

Gutter

Gray

Henry

Hour or Hecto

Hectare

Highway Advisory Radio
Hay Bales

Horizontal Clearance
High Density or Heavy Duty
Head

Headwall

Heavy Hex

Handrall

Hand/0ff/ Automatic
Horizontal

High Pressure or Horsepower
Hour

High Strength

House

Helght

High Water or Hot Water
Highway

Hydrant or Hydraulic
Hertz

External Angle ( Delfa ), Interstate
Interchange

llluminating Engineering Society
Inside Diameter or Identification
Intermediate Metal Conduit

Inch

Incorporated or Including

Included

Industry or Industrial

Iron Pipe

Installed

Intersectlon

Island

Institute Of Transportation Engineers

kWh

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

Joule
Junction Box
dJunction
Joint

Design Hour Factor or Kelvin
Kilo ( prefix)

Kilogram

Kilogram Per Meter
Kilogram Per Square Meter
Kilogram Per Cubic Meter
One Thousand

1000 Pounds

Kilometer

Kilometer Per Hour

Knot

Kilopascal

Kips Per Square Inch
Kilovolt

Kilovolt Ampere
Kilowatthour

Length, Length Of Curve, Liter, Left
Two-Lane

Two-Lane One-Way
Two-Lane Two-Way
Limited Access

Lane Kilometer

Lateral or Latitude
Pound

Pounds Per Square Yard
Limerock Bearing Ratio
Long Chord

Law Enforcement With Flashing Lights And Radar

Length

Linear

Lumen

Limerock

LimIt Of Clear Sight
Location

Length Of Spiral
Left Turn

Left

Lighted or Limited
Lumlnaire
Lightwelight

Lux

Mass, Middle Ordinate Length or Mega
Meter or Milli

Square Meter or Meter Square
Cublc Meter or Meter Cubed
Cubic Meter Per Meter
Meters Per Second

Machine

Maintenance

Material

Maximum

Median Barrier

Thousand ( Feet ) Board Measure
Median

One Million

Member

Mrtered End Section

Message

Manufactured or Manufacturer
1000 Gallons

Manhole

Mean High Water

Micro

Mile

One-Millionth

Middle

One -Thousandth Of An Inch
Military

One - Thousandth

Minimum or Minute
Miscellaneous

Milliliter

Mean Low Water

Millimeter

Mobilization

Modify or Modified

Mole

Monument

Maintenance Of Traffic

Mile Post
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MPa

MPH or mph
MSL

Mtd.

MUTCD
MUTS

N

N/m

N/m2
N/m3
N/mm?2

NA or N/A
N &C

Opass

0 to 0,0 to o or 0.0.
OA

0.B.G.

oc or O.C.

0D or 0.D.

OE

OH, OHD or Ohd.
Opt.

oT

0z.

n

P
P or Plan
Pa

Megapascal

Miles Per Hour

Mean Sea Level

Mounted

Manual On Uniform Traffic Control Device
Manual On Uniform Traffic Studles

North or Newton

Newtons Per Meter

Newtons Per Square Meter

Newtons Per Cublc Meter

Newtons Per Square Millimeter

Not Avallable or Not Applicable

Nail & Cap

National American Vertical Datum
Northbound

National Coarse

Neighborhood Dellvery And Collection Box Unit
Northeast

Net Kllometer

National Electrical Manufacturers Association
National Geodetic Vertical Datum of 1929
National Geodetic Survey

Normal High Water

Not In Contract

New Jersey

Newton Meter

Number

Nominal

Normal

Non Stress, Not Suitable or Near Side
Non Traffie, Nall & Tin

Not To Scale

Northwest

Overpass

Out to Out

Overall

Optional Base Group
On Center

Outside Diameter
Overhead Electric
Overhead

Option, Optional or Optically
Overhead Telephone
Ounce

Ohm

Passenger Car & Light Delivery Truck
Plan Quantity

Pascal

Parallel

Pascal Second

Participation or Partition

Pavement

Paint Of Curvature

Precast Concrete Box Culvert
Point Of Compound Curvature or Plain Cement Concrete
Permanent Construction Easement
Professional Engineer

Pedestrian or Pedestal

Penetration

Profile Grade

Profile Grade Line

Phase

Measure Of Acidity or Alkalinity
Point Of Intersection

Parking

Parkway

Property Line or Plate

12:00 Noon Until I1:59 Midnight
Point On Curve

Point On Semi - Tangent

Point On Tangent

Power Pole

Pair

Point Of Reverse Curvature
Precast

Prestressed

Probability

Product, Production, Producer or Produced
Program or Progression

Project or Projection

Permanent Reference Monument
Provisions

Portable Regulatory Sign

Plans, Specifications And Estimates
Pounds Per Square Foot

Pounds Per Square Inch

Point Of Tangency or Pressure Treated
Polyvinyl Chloride

Pressure Water

Pr.

PRC
Prost.
Prest.
Prob.
Prod.
Prog.
Proj.
PRM
Prov.

PS & E
PSF or psf
PSl or psit
PT

PVC
PW

R or Rad.
R or Rng.
rad
rad/s
RBAC
RBST
RCP
RCPA

Rdsd.
Rdwy.
Rec.
Rect.
Ref.
Refl.
Reg.
Reinf.

Reloc.

R/W, ROW

Sors
SAHM

SAN or San.
SB

SBAC
SBRM
SBST

SG or Sp.Gr.
Sh. or Sht.
Shidr.

SHW

Sl

Sq. Ft., SF, or S.F.
Sq. In.

Sq. Yd., SY or S.Y.
SR or S.R.

SRAP

SRASP

SRSP

Palr

Point Of Reverse Curvature

Precast

Prestressed

Probability

Product, Production, Producer or Produced
Program or Progression

Project or Projection

Permanent Reference Monument
Provisions

Plans, Specifications And Estimates
Pounds Per Square Foot

Pounds Per Square Inch

Point Of Tangency or Pressure Treated
Polyvinyl Chloride

Pressure Water

Peak Discharge or Flow Volume

Radlus

Range

Radian

Radian Per Second

Rock Base Asphaltic Concrete
Rock Base Surface Treatment
Reinforced Concrete Pipe
Reinforced Concrete Pipe Arch
Road or Round

Roadside

Roadway

Recovery

Reticuline or Rectangular
Reference

Reflective

Reglion, Regular, Registered or Regulation
Reinforced or Reinforcing
Rejuvenation

Relocated

Removal

Replace

Required

Residence or Residential
Insulation ( Moisture & Heat Resistant Rubber )
Reference Monument
Revolutlon Per Minute
Reference Point

Revolution Per Minute

Raised Reflective Pavement Markers
Revolution Per Second
Rallroad

Radar Speed Display Unit
Resurface

RIght

Right Of Way

Speed, South, Selmens, Or Second
Sand-Asphalt Hot Mix

Sanltary

Southbound

Shell Base Asphaltic Concrete
Sand Bituminous Road Mix
Shell Base Surface Treatment
Seal Coat or Spiral To Curve
Schedule

Sand-Clay Surface Treatment
Side Drain, Storm Drain
Southeast

Second

Sectlon

Sediment

Separator

Sequential

Service

Adjustment Factor In Percent, Siit Fence
Subgrade

Specific Gravity

Sheet

Shoulder

Seasonal High Water

Space

Spacing

Specification

Standard Penetration Test
Square Foot

Square Inch

Square Yard

State Road

Spiral Rib Aluminum Pipe
Spiral Rib Aluminized Steel Pipe
Spiral Rib Steel Pipe

Sanitary Sewer

Solld State Modular Design
Surface Treatment or Spiral To Tangent
Street

Station

Stability or Stabilization
Staked Turbldity Barrier
Standard

Sub. or Subs.
Sub. or Subst.
Subgr.
Suppfts.

SUR or Sur.
Surf.

Sw

SW or Swk.
Sys. or Syst.
Sv

T
T, TWP or Twp.
t

tfan.

TBM

TC

TCB

TCE

TCP

TCZ

TDLC

Tel.

Temp.

Traf.

Theo.
THRMPLSTC
THW or THWN
Thick.

Ultd.

Undar.
Undrdwy.
UNL or Undl.

VPD or Vpd.
VPH or Vph.

VR
w
Wh

X

X Rd.
Xing.
Xsec.

yr.

VPHPL or Vphpl.
MS

Strong

Stoal” UNITS OF MEASURE

Structure
Story
Single Unit Trucks
Subsorl
Substitute
Subgrade
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

Terra Cotta Pipe

Traffic Control Zone

Transportation Design For Livable Communities
Telephone

Temperature or Temporary

Traffic

Theoretical

Thermoplastic

Insulation ( Flame Retardant, Molsture And Heat Resistant Thermoplastic )
Thickness

Thick, Thickness or Truck

Ton

Transition, Transverse, Translate or Transportation
Treatment

Tangent To Spiral

Length Of Tangent ( Spiral Curve )

Typical

Underpass

Underground

Underwriters Laboratories
Ultimate

Unlimited

Underdrains

Underroadway

Unloaded

Untreated

US Coast and Geodetic Survey (now National Geodetic Survey)
US Geological Survey

United States Postal Service
Utilities

Ultraviolet

Volt, Velocity, Volume or Hourly Volume
Varies, Variable or Variance

Vertlcal Curve

Vitrified Clay Pipe

Value Engineering Change Proposal
Vehicle

Vertical

Vertical Foot

Verlified Horizontal Location

Variable Message Sign

Volume

Vertical Panel

Vehicles Per Day

Vehicles Per Hour

Vehlcles Per Hour Per Lane

Volts Root Mean Square

Verified Vertical Elevation

Verified Vertical Elevation And Horizontal Location
Variable Width

Width, Wide, West or Watt

Water-Cement Ratlo

Westbound The abbreviations listed are the standard
Weber for contract plans production. This list Is
Intermediate Semi Trailer not inclusive. Other Department accepted

US MEASUREMENT
AC Acre
AS  Assembly
BU Bushel
CF Cubic Foot
€0 Cleanout
CY Cubic Yard
EA Each
ED Each Day
GA Gallon
GM Gross Mile
LB Pound
LF Linear Foot
LM Lane Mile
LO  Per Lacation
LS Lump Sum
LU Luminaire
MB Thousand Board Measure
MG  Thousand Gallons
MH Man Hour
NM  Net Mile
PA Per Analysls
PB Per Building
PE File
Pl Per Intersection
PL Plant
PM Per Mlle
PS Per Set
PW Per Well
SF Square Foot
SY Square Yard
TN Ton

METRIC MEASUREMENT

AS Assembly
co Cleanout

DA Day

EA Each

ED Each Day

GK Gross Kilometer
HA Hectare

HR Hour

K6 Kilogram
KL Kiloliter
KM Kilometer

U Liter
LK Lane Kilometer
LO Per Location

LS Lump Sum

LS/AS Lump Sum Per Assembly
LS/DA  Lump Sum Per Day

LS/EA Lump Sum Per Each

LS/HA Lump Sum Per Hectare
LS/KG Lump Sum Per Kilogram
LS/LS Lump Sum Per Lump Sum
LS/MT  Lump Sum Per Metric Ton
LS/MI  Lump Sum Per Linear Meter
LS/M2 Lump Sum Per Square Meter

L Luminaire
MH Man Hour
MO Month

MT Metric Ton
M Meter

M2 Square Meter
M3 Cubic Meter

NK Net Kilometer
PA Per Analysis
PB Per Bullding

Pl Per Intersection
PL Plant

PW Per Well

Large Seml Traller abbreviations may be used when di d
Tandem Semi Trailer more appropriate. Where speclal
Water Main abbreviations are used a descriptive

Werk Program Item
Water Table Or Weight tabulation may be necessary in the plans.

Welded Wire Fabric

Coordinate Value ( East-West Direction) or Extra
Cross

Crossing

Cross Section

Coordinate Value (North-South Direction )
Year

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STANDARD ABBREVIATIONS
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Highway With Full Control of Access
Highway With Frontage Roads
Highway Interchange

Proposed Controlled Access Highway
Divided Highway

Hard Surfaced Road

Soil, Gravel Or Shell Surfaced Road
Graded And Drained Road
Unimproved Road

Primitive Road

Private Road

Streets In Inset Or Delimited Areas
Extension Of Local Roads Within Cities
Federal Aid Interstate Highway
Federal Aid Urban 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 Rallroad
Abandoned Railroad
Railroad Station
Grade Crossing
Railroad Above
Railroad Below
Military Field
Commercial Or Municipal Airport
Landing Area Or Strip
Runways

i

BgrY

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

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

..............
e —————

STANDARD SYMBOLS FOR

Free Ferry

Toll Ferry

Canal Or Drainage Ditch
Intracoastal 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

Dellmited Area, Population Est.

Reservation, Forest Or Park Boundary
Wildlife Refuge Boundary

KEY MAP

- ]

ON +

L

I

2L

B

L o

l&l:bwﬁ$§$>0©©*m

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

School

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
Mine Or Strip Mine

Governmental Research Station

8
»Im¢n=&n=s+§§*m©ub$b@n

Agricultural Inspection Station
Farmers Market

Game Preserve

Game Checking Station

Bird Sanctuary

Fire Control Headquarters
Lookout Tower

Fire Station

Patrol Or Police Station
Correctional Institution 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

GENERAL NOTE

1. Symbols on this Index are intended for use on all Roadway, Signing And Marking,
Signalization, and Lighting projects. For work zone ftraffic control symbols refer
to Index 600. When additional or similar symbols are used, legends or notations

may be required for clarity.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STANDARD SYMBOLS
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£\ ALACHUA
§ B.M. NO. 112

=
e S ¥ e
Tvp_J & 3 \_WALK_

S 1> ﬂﬁ@E@H

STANDARD
GENERAL SYMBOLS

State Line Curb

County Line Curb And Gutter
Township Line Water Well, Spring
Section Line SIS Levee

City Line @“sx  Rallroad Mile Post

Base Or Survey Line —O Raliroad Signal With Gate
Right-0f-Way T Rallroad Switch
Easement Line — XZ¢— Gate

Limited Access Line o oJ Pu”w Island

Fence Line o Storage Tank ( Surface )
Natlonal Or State Park Or Forest (T Storage Tank ( Underground )
Grant Line Mine Or Quarry

Rallroad ( Dralnage Maps) B P Borrow PIt

Rallroad ( Detall Plans ) Church

Fence (Limited Access) Store

Box Culvert Residence

Bridge Barn

Pipe Culvert-Mitered End Section School

Pipe Culvert-Straight Endwall Hay Bales

Pipe Culvert-U-Type Endwall SIIt Fence

Pipe Culvert-Median Drain —o—o—o—o Floating Turbldity Barrier
Pipe Culvert-Other End Treatments — 44— Staked Turbldity Barrler
Storm Drain ———————— Stream

Storm Drain ==—=———— Shore Line

Inlet Az Az A Az Marsh

Manhole —— Wetland Boundary

Tied Longitudinal Joint — > < o Hedge

Keyed Longitudinal Joint 3G Trees

Doweled Transverse Expansion Joint e~~~ Edge Of Wooded Area
Doweled Transverse Contraction Joint 9,0005 @ “s  Shrubbery

Transverse Contraction Joint Without Dowels

Survey Reference Point
Triangulation Station
Bench Mark

Point Of Intersection
North Arrow

Edges Of Existing Pavement And Sidewalk

Guardrail
Crash Cushion ( Attenuator )

Piling Pier Column
Concrete Monument
Base Line
Centerline

Property Line
Delta Angle
Approximate
Round Or Diameter

Grove Or Orchard

B3a33RBAB
Szmaagamzﬁ
Lt Ske!

And Barrels Of Conrete Box Culverts

Rf. Skew Lt.
Concrete
ey Wood

E=——e—— Rate Of Superelevation

wWhE o Ay Be 84

Definition Of Skew For Cross Drains

SYMBOLS FOR PLAN SHEETS
UTILITY ADJUSTMENT SYMBOLS

EXISTING PROPOSED EXISTING
K (@) Manhole -
3 a Fire Hydrant O -
— Meter ( Type ) --O -
i e —b<— VGIVO (Typ@) --2
et —= Valve Box ( Type)
e & Valve Cover ( Type) PERM
=0 o=o Vent ( Type) o0
-FB- - Pump Station =
= )
o Sewage Pump Station O 0 (7.5 W <> -
: Cleanout OE - - (7.5 k) o€ - -
vl Cable TV Service Box
Q- or (2 --O-
— — 6" Gas — — 6" Gas ..o - -
G- ----- 6" G - GeaGe"Gc e GGG G Gas °r °T
6" Wor & Wat — - — OH (2" CATV) — - -
— — 6" Water— — " Water oTv---2" oTv- -
Woem oo 6w - ww g'wwwwww Water Main
o s 8" San ceiisz QFO (/") =zz=z==:
_ an— — - - -
... g's- ss glssssss Sanitary Sewer oFo I" oFo
— —BE (7.5 kV}—- BE (7.5 kV )——
BE - (7.5 kV) BE - BE (7.5 kV)BE BE Burled Electrlc
— —BT (2")— — BT (2")
BT -- 2" BT - - sTBTBT 2" BTBT Burfed TGIOPhOhC
T YB3 CATVI— S UG (3" CATY) Burled Cable Television
BTV --3"8TV- - BTV 3"BTV
S-sssBFO (27) <o 870 (2") Burled Fiber Optic
BFo - -2"BF0 - - BFO 2"BFO BFO
cAs - - [2"cAs - - cAs cas /2" cas Casing
ot - - 4x4" b1 - - protoT 4'%4'oroT Duct
NPW - - - 6" NPW - - NPW NPW 6" NPW Non Potable Water
PET - - -8"PET - - PET PET 8" PET Petroleum
RD - - - - 4" RD - - RD RD RDRD 4" RDRD Roof Drain
STM - - - /2"sTM - sTM sTM /2" sTM™ Steam

PROPOSED

4N LLe00

—O-0E (7.5 W )<O—

oEoE (7.5 kV) oE OE

—O— ot (2"

oToToT 2"

OH (2" CATV) ——
oTV

OF0 (/")
oFo ofFo/" oFo

Power Pole

Telephone Pole
Combination Pole

Guy Wire And Anchor Pin
Guy Pole Deadman

Tower

Light Pole

Transformer

Overhead Electric

' ~O"  Overhead Telephone

OTOTOT

2" orv orv Overhead Cable Television

Overhead Fiber Optic

See General Note Sheet |/ Of 3.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STANDARD SYMBOLS
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STANDARD SYMBOLS FOR PLAN SHEETS

TRAFFIC SIGNALS SYMBOLS LIGHTING SYMBOLS SIGNING AND PAVEMENT MARKING SYMBOLS
EXISTING PROPOSED EXISTING  PROPOSED
=] -4 Traffic Signal Head (Span Wire Mounted) O—O o—O Pole & Luminaire g Pavement Arrow
<_L§ <_' Traffic Signal Head ( Pedestal Mounted ) O C@D) Existing Pole & Luminaire To Be Removed Single Solid Line
O—--{1 ] Q—ﬁ Traffic Signal Head ( Mast Arm Mounted ) @ Final Position Of Relocated Or Adjusted Pole & Luminaire Double Solid Line
O [ Traffic Signal Pole ( Concrete, Wood, Metal ) f__z ﬁ High Mast Lighting Tower Skip Line
—— [ Vehicle Detector (Loop) @ @ City Or Utility Owned Luminaire & Pole 1 st s
__________ Signal Cable (On Messenger Wire) ————— PVC (Polyvinyl Chloride ) Lighting Condult And Conductors {  Traffic Sign (Post Mounted )
— — ————  ————  Conduit ——-+—— RIgid Galvanized Lighting Conduit And Conductors o== &= Trdffic Sign (Overhead)
® ® Vehicle Detector ( Points ) 0 Lighting Pull-Box @ Sign Number
<3 <, Pedestrian Detector ] Light Distribution Point 700-83]  Sign Item Number
'—5' + Pedestrian Signal Head ( Pole Or Pedestal Mounted) O O Joint Use Pole — = Traffic Flow Arrow
= Controller Cabinet ( Base Mounted ) b Pier Cap Underdeck Luminaire
% i] Controller Cabinet ( Pole Mounted ) AN Pendant Hung Underdeck Luminaire
Ww-ow Walk - Dont Walk
FOW Flashing Dont Walk
5] Signal Face Number
(@] Signal Lens
[> Programmed Signal Head
. - Messenger Wire
® Pole Tabulation Cross Reference
O Pole Tabulation Cross Reference (Joint Use Pole)
(%] Signal Phase

See General Note, Sheet | of 3

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STANDARD SYMBOLS
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.

Front Slope Or Median Slope
On Superelevation Section

Varies

—_——_—

SECTION AA

SOD FLUME (SODDING OVERLAPPED)

Roadway & Shoulder Are

Sand Ba
Temporary Earth Berm g B I

L

I~~——Sodding (Overlapped )

SECTION BB

[~A

o Roadbed Under Construction /

Sand Bags
8 —B__
i Earth Berm t f
Shoulder Lme\ ~
/5" Metal Or Plastic Corrugated Pipe; Or, Plastic Fabric Conduit
With Adaptors For Staking 6' Centers (Max.) On Drain Slope Sand Bags To
And With Flume Or Flashing For Securing Intake At Sump Wall. - Be Located
Downstream
Sand Bags - 1
—_— iR}
)
g - =
inal Grade
e _—

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

Progresses Nn___ _/

Intermediate Sump And Drain To Be

Constructed As Fill Progresses As \

Directed By The Engineer. Earth Berm\_ ,
May Be Used In Lieu Of Sandbagging

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

L_a
PLAN

Slope Varies

SECTION AA

Anchor For Corrugated Pipe
As Directed By The Engineer

Bag Height Sufficient To
Contain Pipe Discharge
. At Ditch Locations

Apron Contoured To Natural
Ground In Absence Of Ditfch

e

SECTION BB
200' Std.

Less Than 1%| Roodway_

Temporary Slope Drains

( Estimate At 400'Spacing
On Grades 1% Or Greater,
Final Spacing To Be As
Directed By The Engineer.)
Slope Drains To Be Replaced
By Permanent Overlapped Sod
Flume After Final Shoulder
Grade Established.

Ground Line

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

ELEVATION

SLOPE DRAIN APPLICATION

Note:
Slope drain pipe to be paid for as
Slope Drains ( Temporary) LF, based

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

or one intake flume or flashing. Sump
construction and maintenance and curtains
to be included in cost for Slope Drains

( Temporary ). Sand bags to be paid for

as Sandbagging CY.

TEMPORARY SLOPE DRAIN

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TEMPORARY SLOPE DRAIN
AND SOD FLUME

Names | Dates

Designed By
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Approved By
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Revision
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A 77777 | | l‘ﬁ:] | i
I \
L Quitall Earth Bottom ~

Sand Cement
l— Rip Rap

I N

I_I ]

1o |

| G D N G O A O O

I—»B Trash Retainer Fence

0il Skimming Baffle

/Sand Cement Rip Rap

1

Varies
( Length Of Endwall, Std. )
L»»}

| - Sand Cement Rip Rap

Varies

PLAN VIEW

Varies (24'Min. ) { See Plans)

(4'Std.)

Ditch Slope And Bottom Treatment

T T

/1.

;3

% As Called For In Plans —__
T . //
L»B PLAN VIEW
Varies \
20' Win. 071 Skimming Baffle (4" Aluminum

See D#gs:gn Aluminum Chain

Varies
Note %2 ‘ (8 Typ. & Max.) Link Fabric (2" Mesh)

= Top Brace Above Welr Crest (6' Max, ). Sheet To Be Mounted With
i ; ve Weir tres Three 4" Bolfs And Six Washers, Each Post. )
w I 4
1+:—7 == ;

Normal Water

-~
I 3|3
K> K> t m
7 / R : Bottom K
B3 ; Brace ~
I RN 0ILILL \
h— X SEh an f]
| n HH g =See Design Note */i11) it
|11 I i v T P
jui fu NIy | el
[ [ ML L_J L1
I Bottom Of Basin
~
=
w0
2
9
2L
o
N

SECTION BB

U P . »
Top OF Fence One Foot Sheet, 3'High ). Post Spacing Varies

Crown Elevation Of Culvert
4 Unless Shown Otherwise In The Plans

See Design Note ¥#|

Normal Ditch B"T’"’A g\ -
| E—— )

L
3'Min.
All Posts

Varies

Bottom OF Basin _*

Fabr.

Post ( Spacing Varies, 8' Max. )

Varies (9'Std.) |

|

SECTION BB

INTENDED FOR USE WHEN THE STORM SEWER OUTFALLS ADJACENT TO A SHORE LINE

TYPE A

DESIGN NOTES

. Basins should be as deep as practical with @ minimum depth of 2.0 feef.

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

3. In Type B, the weir 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 pipe shall be constructed unless shown otherwise in
the plans.

GENERAL CONSTRUCTION NOTES

I. Fence materials shall be aluminum or concrete only.

2.

Aluminum posts shall be 3" diameter minimum. Aluminum rail braces shall
be in accordance with Index 452. Concrete posts and rail braces shall be
in accordance with Index 451. All posts to be set in concrete.

. Fabric shall be installed to inside of pasts and rail braces, and tied to
posts and braces at 6" centers.

. For additional details on fencing, see Index Nos. 45/ and 452.

5. All basin slopes to be l:lunless detailed otherwise in the plans.

. Sediment basins to be constructed prior to commencement of upland

constuction. Maintenance and clean out fo be by the Contractor until
acceptance of project by the Engineer.

Y Al Top Brace r Aluminum_Chain Link A’“i'
P e i ¢ (2" Mesh) |_Varies (2d Std.) |

I ‘ A
Vari
\ ‘ lal:Ilesl 1 1 | X //

N T pz
AN <~ Normal Ditch
N e
i//M fin' # -
o5t SECTION CC

6" PVC Pipe

F.L. To Match
SECTION AA NormaloDifgthoﬁom

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

TYPE B

GENERAL NOTES

I. The cost for Type A and Type B trash retainer and sediment basins

2 10’
\/ W.S.
o o

2

) —

Stilling Basin

Normal Ditch
Varies (I'Min. ) Slope

SECTION DD

shall include the cost for riprap, fencing, baffles, piping and for sump
and weir earthwork over and above difch excavation called for in the

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

plans. Payment for both Type A 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 Sediment Basin
Cleanouts, CO.

TRASH RETAINER AND
SEDIMENT BASIN

pates| Approved B%: /i

Statd Drainage Engineer

Revision Sheet No. Index No.

Names
Designed By WJR 05/74
Drawn By
Checked By HLB

wre| o0 Iof | 10/




Slope (In % )

NOTE: Spacings shown in this chart are based on having the ground line at the
upstream barrier at the same elevation as the overflow of the downstream barrier
as shown above. Spacings should be adjusted based on actual site performance.

K Consider Use OF

Temporary Sod

\

T

\

RECOMMENDED SPACING FOR BALED HAY BARRIERS AND TYPE III SILT FENCE

100

150

200
Spacing (In Feet)

CHART I

300 350

g‘ ‘ Sod
o B | I — Siit Barrier

= —<

Limits OF Con.sfrucflon,\‘ ‘ ‘

A
I 50' Max. I_l' 50' Max. N

[
[ -
I -
i
Sod " Ditch Bottom Inlet
- e S € Median Ditch
wf%vL%,lol( Typ. ) —— \7{
- I — — £ _\y———SIlIf Barrier
[ SOMax. 50 Max. . — Diren
i
1L
Cross Drain \4‘ -p
-
|
50' Max. 50’ Max.
N Endwall p—" Silt Barrler
e Jh,ﬁ*: T y=——=
S04 ‘ ; ‘ \ Limits Of Construction

DITCH INSTALLATIONS AT DRAINAGE STRUCTURES

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TEMPORARY EROSION
AND SEDIMENT CONTROL

Names | Dates| Approved By

Designed By EGR 02/80

State Drainage Engineer

Drawn By HSD 09/82 Revision Sheet No. Index No.
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- -1 -1- =) sidewatk—""

P:J Praposlef '/ o~

D Riser, 3 J \

= aﬁefﬁ"’irii Curb & H !H — Curb & Gutter
A Gutter Rock Bags
PARTIAL INLET COMPLETED INLET DITCH BOTTOM INLET
PROTECTION AROUND INLETS OR SIMILAR STRUCTURES

. [ Ditoh

Rock Bags ——”

' Min. Recommended

ELEVATION
BARRIER FOR PAVED DITCH

Edge of Shoulder, Grade Varies

Woven Filter Fabric In Absence Of
Established Grass ( Approx. 12' x 12 ).
Secure Edges By Entrenching And

E Extend Under Bags and Bales. Fabric
. R EERE Shall Meet The Requirements Of
B 0 % Grade, Length Varies 3 Section 985 OF The Sfandard/l/ \
5'Min Specifications. ‘
See Below For ’ r_]
Protection At Toe Of Slope e o] o oo oo o] of- -]° ,
SECTION AA E
Lo o] -
Note: I PLAN
Where the slope length exceeds 25 feet, A
construct one row of bale barriers at 0% longitudinal Toe Of Slope Rail
grade midway up the slope. Contruct two rows of Or Ditch Bottom, Grade Varies Post
bale barriers where the slope length exceeds 50 feet. Li=--L i) = ) — 3
ELEVATION S
ALONG FILL SLOPE ey !
I"Min. Recommended
%E Anchor Top Bales To Lower Bales With 2 Stakes Per Bale.
—— I e ELEVATION ELEVATION
g n
" A ug 50'0n Centers ( Typ.) n \;\? TYPE IT TYPE I
Required
> [ ! Flow BARRIERS FOR UNPAVED DITCHES
Natural ’
Ground PLAN NOTES FOR BALED HAY OR STRAW BARRIERS

I. Type Iand I Barriers should be spaced in accordance with Chart I, Sheet I.

Fill Slope .
2. Hay bales shall be trenched 3" to 4" and anchored with 2 - 1" x 2" (or |" dia.) x 4'wood

stakes. Stakes of other material or shape providing equivalent strength may be used if approved

E ATION by the Engineer. Stakes other than wood shall be removed upon completion of the project.
TO BE USED WHERE THE NATURAL GROUND ELEVATION
SLOPES TOWARD THE TOE OF SLOPE TO BE USED WHERE THE NATURAL GROUND 3. Rails and posts shall be 2" x 4" wood. Other materials providing equivialent strength may be STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
SLOPES AWAY FROM THE TOE OF SLOPE used If appoved by the Engineer.
4. Adjacent bales shall be butted firmly together. Unavoidable gaps shall be plugged with hay or straw
AT TOE OF SLOPE to prevent silt from passing. TEMPORARY EROS/ON
5. Where used in conjunction with silt fence, hay bales shall be placed on the upstream side of the fence. AN D SED/MEN T CON TROL
. Bales to be paid for under the contract unit price for Baled Hay or Straw, EA. The unit price shall include AonToved B
BARRIERS FOR FILL SLOPES the cost of filter fabric for Type I and IT Barriers. Sand bags shall be paid for under the unit price Names | Dates| APP Y
for Sandbagging, CY. Rock bags fo be paid for under the contract unit price for Rock Bags, EA. Designed By | wor | 5/74 ,Sta'{'g/rfmge Erginesr
Drawn By Revision Sheet No. Index No.
Checked By | HLB 6/74 oo 2 0of 3 /02




Post Options: Softwood 22!" Dia.
Softwood 2" x 4"

Hardwood /%" 15" i
Steel 1.331bs/ft [

Optional Post Positions e Principle Post Position
W (Canted 20° Toward Flow )
Filter Fabric (In

&' Max. J‘ Conformance With ] /
H Optional Post Positions

ertical

Sec. 985 FDOT Spec.) >

Filter Fabric

[
P
N Silt Flow Poultry Mesh (20 Ga. Min. ) Principle Post Position
S — Post Options: Softwood 4" Dia. ‘ ?Ir JypeNA 4@;%@(0% Fabgl500 ( Canted 20° Toward flow }
" Softwood 4"x4" ndex No. ec. 3
- ] Hardwood 3" Dia. ! 10" Max. FDOT Spec.) :.%‘
Steel 1.331bs/ft Min. [ E. / Poultry Mesh Or
‘ / Type A Fence Fabric

Filter Fabric (In Conformance
With Sec. 985 FDOT Spec.)

]

SECTION _

v Filter Fabric

ELEVATION

TYPE IIT SILT FENCE I it Flow
0 § E
% !/
SECTION

ELEVATION

Silt Fence

Stormwater TYPE IV SILT FENCE

Runoff

E Flow

Silt Fence Protection
in Difches with Intermittent Flow

3
. Posr} LL/;\ -

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 clockwise direction to create a
tight seal with the fabric material.

Silt Fence Protection
Around Ditch Bottom Inlets.

Silt Fence

SILT F EN CE AP P U CA TIONS Drive both posts into the ground and bury flap.

NOTES FOR SILT FENCES PLAN VIEW
|. Type IIT Silt Fence to be used at most locations. Where used In ditches,
the spacing for Type IIT Silt fence shall be in accordance with Chart |, Sheet I. JOINING Two SILT FENCES

2. Type IX Silt Fence fo be used where large sediment loads are anticipated. Suggested use
is where fill slope is I:2 or steeper and length of slope exceeds 25 feet. Avoid use where

the detained water may back into travel lanes or off the right of way. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

3. Do not construct silt fences across permanent flowing watercourses. Silt fences
are to be at upland locations and turbidity barriers used at permanent bodies of water. TEM PO R A RY EROS/O N

4. Where used as slope protection, Silt Fence is to be constructed on 0% longitudinal grade
AND SEDIMENT CONTROL

to avoid channelizing runoff along the length of the fence.

Names | Dates| Approved By

5. Silt Fence to be paid for under the contract unit price for Staked Silt Fence, ( LF ).
Designed By |RAA/CJA | 09/85 State Drainage Engineer

Drawn By LRE 09/65 Revision Sheet No. Index No.

Checked By | RAA  |/0/85 02 3 of 3 /02




Z'Vinyl Sheathed EAW Steel Cable
(9800 Lbs. Breaking Strength) With

Galvanized Connectors ( Tool Free Disconnect) Closed Cell Solid Plastic Foam

Slotted PVC Connector Pipe Flotation (6" Dia. Equiv.) (12 Lbs.

( Metal Collar Reinforced)

Closed Cell Solid Plastic Foam
Flotation (8" Dia. Equiv. ) (IT Ibs. Fer F1. Buoyancy )
Per Ft. Buoyancy )
B— f | 6' Max. |
\ | I |
‘ [ 1

Posf(Ophons 2" x 4" or
2— Min. Dia. Wood; Steel

1.33 Lbs/Ft. Min.)

18 0z. Nylon Reinforced

Ji
)
¢
¢ (‘ nggg’f/‘; ’?Bf’,{’:akm PVC Fabric (300 psi Test)
18 0z. Nylon Reinforced Q 18 0z. Nylon Reinforced Strength)
PVC Fabric (300 psi Tesf)7 ) i . PVC Fabric { 300 psi ©
Stress Plate ; T Galvanized Chain Test) With Lacing Grommefs) 4"Galvanized Chain s
f /f = o B o _5
0 g
TYPE IT TYPE I S
N D, =5'Std. (Single Panel For Depths 5'or Less ). Q' 2
D, =5' Std. ( Additional Panel For Depths > 5').
_—— Curtain To Reach Bottom Up To Depths Of IO Feet. — ’ Y AR
- 0 Twol 2) Panels To Be Used For Depths Greater Than o T STAKED TURBIDI B RIER
10 Feet Unless Special Depth Curtains Specifically Called
For In The Plans Or As Determined By The Engineer.
NOTICE: COMPONENTS OF TYPES IAND ITMAY BE SIMILAR OR IDENTICAL
TO PROPRIETARY DESIGNS. ANY INFRINGEMENT ON THE PROPRIETARY
RIGHTS OF THE DESIGNER SHALL BE THE SOLE RESFPONSIBILITY OF
THE USER. SUBSTITUTIONS FOR TYPES IAND II SHALL BE AS
APPROVED BY THE ENGINEER.
LEGEND
=== Proposed Toe Of Slope * Pile Locations
3 V. ] Dredge Or Fill Area
81 E-: —o Mooring Buoy w/Anchor
Existing
Causeway . — Anchor
Barrier Movement Due
<= To Current Action
Shore Line
A%
\%:%
%2
N NN 5 I
Shore Line Limits Of Const.
Current .. Shore Li
Limits Of Const. re Line GENERAL NOTES
! Structure Alignment I. Floating turbidity barriers are to be paid for under the
Turbidity contract unit price for Floating Turbidity Barrier, LF.
¢ o 0 o Barriers - . .
2. Staked fturbidity barriers are to be paid for under the contract
Note: unit price for Staked Turbidity Barrier, LF.
NOTES: Turbidity barriers for flowing streams and tidal/
I. Turbidity barriers are to be used in all permanent bodies of water regardless of water depth. creeks may be either floating, or staked fypes
or any combinations of types that will suit site
. e conditions and meet erosion control and water
2. Number and spacing of anchors dependent on current velocities. qualify requirements. The barrier type(s) will
3. Deployment of barrier around pile locations may vary to accommodate construction operations. be a7" the (_:‘am‘r acfors option unless afherw!se
specified in the plans, however payment will
o s . . . . . . be under the pay item( s) established in the
4. Navigation may require segmenting barrier during construction operations. plans for Floating Turbidity Barrier and/or STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
. . . . [P Staked Turbidity Barrier. Posts in staked
5. For additional information see Section /04 of the Standard Specifications. turbidity barriers o be installed in vertical
position unless otherwise directed by the
Engineer. TURBIDITY BARRIERS

TURBIDITY BARRIER APPLICATIONS

Names |Dates| Approved By

i RAA/CJA
Designed By 9/65 State Drainage Engineer

Drawn By LRE 19/85 Revision Shest No. Index No.

Checked By | RAA  |i0/85 o0 lof | /03




Shoulder Pavement

CED

H \
MWy

Shoulder P t
Izggg;g:;f Sod— 4 For Flush Shoulder *FSOdTShoulder Pavement Sodil. Shoulder Favement e
| I | [ ldrF/ushsmdr)I : | I } b | I | [ | ¢z | I ¢z | |
! i I ‘ | Wﬂizr.‘urbI | | ‘ ! i : : I ‘ | I I |
| { !
b | | cirume I o | ) |
i@} | : €7 (Flush Sh ): | el ESCG | | I I |
[}
i~ | ol NI | Y i~ | | | | | | |
,I U | U f* t G | ﬁ I I |I I I
I | | I I
S |l | | o ‘ JEaf . — v : Y | " | | 0 : 0
$ ] G | | I ! S I
| ] IR 2 2 | S |
Y Ll T LS Vel I | | I
wll ‘ | ‘ ‘ | ‘ I | ! I ‘
: I | I I | e L, | | | |
Ll e o N b | i .
| ' ' L ! | | | | | | |

DIVIDED NARROW MEDIAN WITH OR

Shoulder Sod

Pavement ™ -':7 4{4 kﬁé Pavement

R/W
7|H

I
I
I
| ! ‘
I
I

k ‘
\

Sod

WITHOUT CURBED MEDIAN

_— Concrete Sidewalk

Sod

Shoulder Concrete Sidewalk

_— Concrete Sidewalk

§]
;

cz | Sod
- | :——|-<— o I
I
|
I
|
I
I
I

| |
O (lorsea|| 1

R/W

UNDIVIDED FLUSH SHOULDER

LEGEND
Wildflower Group *I

Wildflower Group #2
(2]

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

[=]

Selective Clearing
And Grubbing

%
]

Limits Of Construction

(=] [§

Seed, Seed And Mulch, Sod Or Seed, Sod

|
|
\
I | ‘. S
I \ >
N
S | = ‘ |
I .‘ I |
| 1 |
‘ | ] | | = | |
|| [ o I | |
I ! ,' 1 O | | O | ‘| !
o o | | | | |
UNDIVIDED  CURBED DIVIDED CURBED
SEEDING RATES (Lbs/Ac) FOR NEW SHOULDERS AND SLOPES*
Z0NE I ZONE II
COASTAL INLAND COASTAL INLAND
Mar. Nov. Mar. | Oct. Feb. | Dec Feb.| Dec.
TYPE OF SEED To To To To To To To To
WILDFLOWERS SEEDING RATE Nov. Mar. Oct. Mar. Dec. Feb. Dec. | Feb.
Common Name ( Botanical Name ) Ibs/ac PERMANENT GRASSES
#/ Grou D Unhulled Bermuda 20 20 20 20 20 20 20 20
Black-Eyed Susan ( Rudbeckia hirta) 2 Bahia Argentina Or Pensacola Bahia 80 80 80 80
Tickseed ( Coreopsis tinctoria) QUICK GROWING GRASS
Lance -Leaf Tickseed ( Coreopsis lanceolata) 10 Annual Rye 20 20 20 20
Indian Blanket ( Galllardia pulchella) 0 TOTAL Lbs/ PER ACRE 20 | 40 | oo |20 | 20| 40 |0 | /20
#o Group Note: The seeding rates shown in this table apply only when seed is spread by an approved mechanical
A | Phiox { Phiox d i) 0 spreader meeting the requirements of Sectlon 570 and 577 of the Standard Specifications.
nhua, ox ox drummondii
Moss Verbena ( Berbena fenuisecta ) 5 *See Index No. I05 for zone boundaries and seeding rates for shoulder reworking.

SEEDING FOR PERMANENT GRASSING AND WILDFLOWERS

DIVIDED WIDE MEDIAN WITH OR WITHOUT CURBED MEDIAN

Concrete Sidewalk
Sod
N
I

My

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

PERMANENT

EROSION CONTROL

Names

Dates

Designed By GLH

01/00

Drawn By HSD

01/00

Approved By

State Drainage Engineer

Revision Sheet No.

Checked By GLH

01/00

02 /of 2
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104




Low Point Of Sag

Sod To Toe Of Front Slope When Sodding ( Overlapped ) See

Algebraic Difference In Roadway Overlapped Sod Flume (Below ) Shoulder Point
Grades Exceeds 4%
Emulsified Asphalt Mulch A Emulsified Asphalt Mulch R — —_—

N 20\ [00'Min. o 100' Win. 20 Shoulder Point —

H—\ ‘ — { ‘ K
7777’*7\7 -1 T '7’0/77\7*’ 7
/A /A /A V/A V/A /A /A
32" Sod Strip e —A 4' Shoulder Pavement
¢ — | See Table Below
/lcat
l 22— — I — Emulsified Asphalt Mulch ror et
[\] | — Emulsifie D. ule
T el s SE—— [ N =" RURAL UNDIVIDED
Shoulder Point ' " . .
Use 4'Shoulder Pavement And 32" Sod Strip When Negative
Emulsified Asphalt Mulch ~ Same As Above Grade Intersects Postive Grade And Algebralc Difference In

Low Point OF Sa Roadway Grades Is 2% Or Greater; When Algebraic Difference [
! g In Roadway Grades Is Between 1% & 2%. Use 32" Sod Strip Only _— Shoulder Pavement
S As Abo 50.0+ - T —
ame As Above Shoulder Point — _— —

N | - —
\ A 4' Shoulder Pavement-See Table Below For—
| J 100" Min. ! 100’ Min. ﬁ Shoulder Point _ Application. Same Applies To Low Side On ™ —_

Shoulder Pavement

Outside Edge Of Pavement For Facilitie Dy
N -+ || e - - - ————— —— — —__With Unpaved Shoulders:
4|, J‘. "7 T
/i //Z/I /—/ —/ A/ — \ /A A—/ A—/ A—, —

Shoulder Pavement
( See Notation Above )

I——-B In Absence Of Shoulder Pavement On Existing
- T ¢ Divided Roadways, Construct Shoulder Pavement
Same As Above.

RURAL DIVIDED
/ — Shoulder Pavement

\
/A / A/ A,/ A—, /A /A, A/ A/ A/ A/ A—// — _ Shoulder Point — = —
I e 1
Shoulder Poim‘/w \ CRITERIA FOR PAVING SHOULDER ON DIVIDED AND UNDIVIDED FACILITIES
; N Same As Above Design Speed ( mph) Radius Of Curve Notes:
T 7° Or Great (1) Shoulder Pavement is required on all curves
50+ 30 , O Greater meeting the criteria tabulated. For curves
- 40 5° Or Greater not meeting the criteria, shoulders are to
l 50 4° Or Greater be paved where erosion of the shoulder is
K ¢ B Temporary B 60 3° Or Greater evident or anticipated.
emporary Berm
, M N . porary 65 3° Or Greater (2) If outside shoulder is paved as designated
' 4' Shoulder Pavement Or 32" Sod Strip ( See Notation Above ) 70 2° Or Greater bike lane, the paved width within curves
‘Raadway | 6sod‘ Sodding ( Overlapped ) shall match the bike lane width.
|

Z ‘ N— 0

SHOULDER AND SLOPE TREATMENT FOR SUPERELEVATED ROADWAYS

Shoulder Point Staggered Joints Between

Upper And Lower Layers

I. These treatments are applicable to new construction, reconstruction
and RRR projects. Project requirements for shoulder pavement and
sodding that exceed the limits of this standard take precedence.

TRANSVERSE SECTION LONGITUDINAL SECTION
SECTION AA
Conventional Grassing
4' Shoulder Pavement Or 32" Sod Strip ( See Notation Above )
T@ Roadway | Sod | Sodding (Over/apped)qr NOTES

Shoulder Point Shoulder Point 2. For sodding adjacent to ditches and at headwalls, see Index No. 28I.

: STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
SECTION BB 3. All front slopes steeper than |: 3 are to be sodded.

( Symmetrical About € )

PERMANENT
SHOULDER AND SLOPE TREATMENT IN SAG VERTICAL CURVES EROSION CONTROL

TREATMENTS FOR PROTECTION FROM CONCENTRATED e

ROADWAY RUNOFF EROSION AND SHOULDER RAVELING BT M%"

Checked By | pcB  |o475 02 2 of 2 /04




Edge Of Any Existing

Edge Of Any Existing
Or New Pavement

Excavated Turf And Topsoil To Be Used

Reworking Width Called For In The Plans ( Shoulder Width Plus 2' Min. )

Width For Payment Under Reworking Shoulder, SY

Seed And Mulch ( See Gen. Note No. 5)

2{/ ~ 2'-8" See Pattern Detall
-

Or New Pavement I'-4" For Filling Voids And Low Areas At 3" Or More Overlay
Edge Of Pavement (Gap For Drainage ) // Sod ( Avg. Depth /2’-") Seed And Mulch Plus Either imulsified
. . Sod Blocks Shall Be Asphalt Mulch Or Latex Mulch . .
——— [ Existing Shoulder Placed With Staggered Varies, 2' Min.
_— _ - J1-qt Transverse Joints
- ~ < K, N
b | Sod Trench ~ % QF L | )
N | |'/ | | Excavated Turf And Topsoil
| {Gap For Drainage )
Edge Of Pavement Exist. Turf And Topsoil To Be Excavated -
— — ____ __ | TRENCH OPENING PLAN VIEW | And Replaced With Fill S~
P . PATTERN DETAIL SHOULDER BUILD-UP METHOD
Greater Than Iz To = . S~
Less Than 3" Overlay Edge Of Any Existing < Reworking Width Called For In The Plans ( Shoulder Width Plus 2' Min. ) >SS
or N P t ~
/ r New ravemen \ = Width For Payment Under Reworking Shoulder, SY ~
Backfiil ( Excavated Turf And Topsoil ) ,( — 2-8" See Pattern Detall Seed And Mulch ( See Gen. Note No. 5)
3" Or More Overlay // ‘ Sod ( Avg. Depth 1§
—_—— 1 = - Seed And Mulch Plus Either Emulsified
—I —_— — Asphalt Mulch Or Latex Mulch** Varies, 2' Min.
7 | Sod ( Avg. Depth /4" ~
(May Require Fill Under Sod To CRITERIA FOR USING TREATMENT -
| Attain I" Drop Off At Edge Of NT TYPE R-I - —
Pavement ) Project___ ’
J e /s resurfacing, widening and resurfacing or construction of shoulder pavement
- - — COMPLETED SHOULDER e s rural or is urban without curb and gutter ;hou;g’ erbRe:’/)a;‘kgr'lgf J ~
e has good existing soil and turf with no significant shoulder erosion (lsolated InIXSp:cif?ceyﬁo:s IO“; Iilans
areas of significant erosion will require additional special treatment. Where L J
poor soil and/or turf conditions exist shoulder reworking, Type R-2, should -
be applied. ) ) SHOULDER REWORKING METHOD ~
TYPE R_ I o resurfacing build-up is greater than I%' to less than 3" ~ -

Edge Of Any Existing
Or New Pavement

______ ] TRENCH OPENING

Excavated Turf And Topsoil To Be Used
For Flushing Along Edge Of Sod; Excess
Material To Be Uniformly Distributed
Over Shoulder (Gap For Drainage )

*Emuisified Asphalt Mulch Or Latex

Mulch May Be Deleted For Low Volume
Roadways ( ADT Less Than 1600) Or
Where Shoulder Pavement Is Constructed.

CRITERIA FOR USING TREATMENT TYPE R-2

Project___

Is resurfacing or construction of shoulder pavement
is rural or is urban without curb and gutter
has good existing soil and turf

resurfacing build-up is 3" or more

TYPE R-2

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

GENERAL NOTES

. Special attention is fo be directed to the construction

SEEDING RATES (Lbs/Ac)

SEEDING RATE

‘*.." *

of the required 1" drop-off at edge of pavement.

2. Fertilize entire unpaved shoulder and front slope
to toe of slope or bottom of ditch.

3. Topsoll obtained from borrow pits or other sources

Sod ( Avg. Depth 14" )

CRITERIA FOR USING TREATMENT TYPE R-3

Project___

|l J COMPLETED SHOULDER °® s resurfacing, widening and resurfacing or construction of shldr. pavt.

—_—
—_—
P —

ZONES

ZONE I ZONE IT
COASTAL INLAND COASTAL INLAND
TYPE OF SEED war. | Nov. | mar. | oct. | Feb. | pec. | Feb. | Dec.
to fo to to to to to fo
Nov. Mar. Oct. | Mar. Dec. | Feb. Dec. | Feb.
PERMANENT GRASSES
Unhulled Bermuda 20 20 20 20 20 20 20 20
Bahia Argentina Or Pensacola Bahia 80 80 80 80
QUICK GROWING GRASS
Annual Rye Grass 20 20 20 20
TOTAL POUNDS PER ACRE | 20 40 oo | [20 20 40 100 | 120

may be used in lieu of excavated turf and topsoil when
economically feasible. No additional payment will be
made for substituting topsoll for excavated turf or topsoll.

4. Payment for excavation of turf and topsoil and for
backfill of this material under Types R-land R-3, is
to be included in the contract unit price for Sodding, SY.

5. Payment for reworking shoulders, shall include the cost
for those seeding and mulching operations within the limits
for reworking shoulders. Materials ( Seed, Mulch, Fertilizer
and Water) and Sodding shall be paid for as separate items.
Reworking shoulders shall be paid for under the contract unit
price for Reworking Shoulders, SY.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

e /s rural or is urban without curb and gutter

® has good existing soil and turf with no significant shoulder erosion
( isolated areas of significant erosion will require additional special
treatment. Where poor soil and/or turf conditions exist shoulder
reworking, Type R-2, should be applied. )

e resurfacing build-up is I{s" or less

TYPE R-3

Note: The seeding rates shown in this table apply only when seed is spread by an
approved mechanical spreader meeting the requirements of Section 570 and
577 of the Standard Specifications.

SHOULDER SODDING

AND REWORKING_ON
EXISTING FACILITIES

Wildflowers destroyed by shoulder reworking are to be restablished under the seeding Nemes| Dates] Approved By

rates prescribed for permanent wildflower ¥2 Group shown by table on Index No. 104.
Designed By | gr | 09/07/84 Etate Drainage Engineer
Drawn By HSD 09/07/84] Revision Sheet No. Index No.
Checked By | eor |os/or/a4| 00 lof | /05




Exist. Ditch

Approach Length
50' Std. \ T
= o & ‘ ‘
g s S Construct Paved Turnout ‘
§ T (Index No 5/5 ). May Be J\T
S‘ s Deleted If Approved ‘
- 5% By The Engineer. ||
R ==
3 33 |
N T |
® R
8 59 ||
03 o] 2 -
(%) 2 ‘ 4T'
A fffffff ~——— — — —— Slope To Drain — — — —~ —€~""7 - /
ih ™ Berm ]
Swale = /E
2
| S|
Sediment Pit I
W
/ Hay Bales
Approach Length I =
As Required
q. \.SI/
Pit Volume Is
Below The Inlet Elevation Or
Hay Bales The COutlet Elevation,
Whichever Is Lower.
4" Min. Type D-I, Index No. 199 SECTION B-B
TRANSITION DETAIL .
S Agaredate Cover Per
N gareg / Index No. 205

12" Min.

/5'0r 30'
L Aggr?gafe
M O a1
Y, lope To Drain (0.] ft/f+ Min,

Filter Fabric

1

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

Existing Roadway

|_a—— Edge Of Pavement

GENERAL NOTES

I. A Soil Tracking Prevention Device (STPD ) shall be constructed at
locations desighated by the engineer for points of egress from
unstabilized areas of the project to public roads where offsite tracking
of mud could occur. Traffic from unstabilized areas of the construction
project shall be directed thru @ STPD. Barriers, flagging, or other
positive means shall be used as required to limit and direct vehicular
egress across the STFPD.

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

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

4. Aggregates shall be as described in Section 90! excluding 90/-2.3.
Aggregates shall be FDOT size #1. If this size is not available, the next

available smaller size aggregate may be substituted with the approval of the
Engineer. Sizes containing excessive small aggregate will track off the project

and are unsuitable.

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

/5'x 50' =100 ft3 30'x 50' =200 ft°

As an option to the sediment pit , the width of the swale bottom can
be increased to obtfain the volume. When the sediment pit or swale
volume has been reduced to one half, it shall be cleaned. When a swale
is used, hay bales or silt fence shall be placed along the entire length.

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

7. Mitered end sections are 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 function. To prevent offsite tracking, the STPD shall
be rinsed (daily when in use) to move accumulated mud downward thru
the stone. Additional stabilization of the vehicular 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 Sail Tracking
Prevention Device, EA. The unit price shall constitute full compensation
for construction, maintenance, replacement of materials, removal, and
restoration of the area utilized for the STPD; including but not limited

Compacted Backfill

VA

SRR s

>

XXX

Existing Or Temporary
Sidedrain Pipe

RURAL CONNECTION

DETAIL

Filter Fabric

to excavation, grading, temporary pipe (including MES when required), filter
fabric, aggregate, paved turnout ( including asphalt and base construction ),
ditfch stabilization, approach route stabilization, sediment removal and disposal,
water, rinsing and cleaning of the STPD and cleaning of public roads,
grassing and sod. Hay bales shall be paid for under the contract unit price
for Hay or Straw Baled, EA. Silt fence shall be paid for under the contract
unit price for Staked Silt Fence, LF.

0. The nominal size of a standard STPD is I5'x 50' unless
otherwise shown in the plans. If the volume of entering and exiting
vehicles warrant, a 30' width STPD may be used if approved by the
Engineer. When a double width (30') STPD is used, the pay quantity
shall be 2 for each location.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SOIL TRACKING PREVENTION DEVICE
TYPE A

Names |Dates| Approved B%/t /:

Designed By | COMM | Il/94 ¥tate Drainage Engineer

Drawn By JOT 1/96 Revision Sheet No. Index No.

Checked By | CRH 1/96 0o lof | /06




STANDARD CRITERIA

CLASS % MIN. MIN. MIN. MIN. MIN. w
N APPLICATION STANDARD|  PERMITTMTY A0S GRAB SEWN puncture | TRaPEzowAL | wioe wiotH | ResisTANCE
\ DESCRIPTION O, SEC SIEVE # TENSILE STRENGTH TEAR TENSILE STRENGTH| (Min. Allowed ) COMMENTS
. STRENGTH % Time
kN kN/m kN kN KkN/m { Hrs. )
(See D-2) Woven Monofilament Geotextiles only ( Elongation <. 50% )
ee D- (See D-2) 1.40 .26 0.50 Provide 6" thick aggregate bedding layer.
D-l | Revetment ( Special ) 0.50 50 500
Revetment ( Standord ) ; Sg&) /;A/\ggéNG ;"S(ZJ&J /;?Es‘i/_/ve Woven Monofilament| Woven Monofilament|Woven Monofilament|Woven Monofilament Woven Geotextiles only. No Siit Film Geotextiles allowed. Provide 150 mm thick
0. ¢ 0.99 0.25 aggregate bedding layer for revetment ( standard ). The bedding layer may be omitted|
Articulating Block < 5% 0.7 |l< /5% 40 .10 . 0.40 . if a D-/ fabric is used with revetment ( standard ).
D-2 I5% to 50% 0.2 |I5% to 50% 60 Other Geotextiles: | Other Geotextiles: | Other Geotextiles: | Other Geotextiles: 50 500 *
Gabions >~ 50% 0.l |~ 50% 70 % |Elongation Elongation Elongation Elongation For cohesive soils with a plasticity index > 7, maximum average
< 50% 1.40 < 50% 1.20 < 50% 0.50 < 50% 0.50 role value for ACS is number 50 sieve.
Rock, Rubble, Broken Concrete 28/ > 50% _0.90 > 50% 0.8/ > 50% _0.35 >50%  0.35
Underdrain * * % 266 | % SOIL PASSING % SOIL PASSING Elongation Elongation Elongation Elongation No woven slit film fabrics allowed.
N No. 200 SIEVE No. 200 SIEVE * . N i . .
D-3 French Drain 285 - /5% ~ /5% 0 < 50% 1.0 < 50% 0.99 < 50% 0.40 ~ 50% 0.40 k% 50 500 For cohesive soils w_n‘h a pla.sflclfy_mdex > 7, maximum average
DRAINAGE Sheet Piling Filter 5% f0 50% 8‘2.5 15% fo 50% s > 50% 070 >~ 50% 0.63 >~ 50% 0.25 ~ 50% 0.25 role value for AOS is number 50 sieve.
(D) . . ; ) %%k Required Trapezoidal tear for woven monofilament is 250.
Filter Fabric Jacket ( Culvert) 280 |~ 50% 0./ |~ 50% 70 * TP . .
. k% See Index No. 286 for the permittivity and AOS values of the internal filter
Concrete Pavement Subdrainage 281 fabric of type V underdrain.
D-4 Slope Pavement ( Sand-Cement ) 50 500 Non-woven, needle -punch only.
Ditch Pavement ( Sand-Cement ) 28/ 0.5 40 0.80 0.72 0.22 0.155 Elongation > 50%
Mechanical Stabilized Retalning Wall
D-5 — 50 500
Cast-In-Place Retaining Wall 0.5 40 0.40 0.36 0.22 0.I75
D-6 Slope Pavement ( Concrete ) Non -woven, needle -punch only.
Ditch Pavement ( Concrete ) 28/ 0.5 40 0.80 072 0.22 0.155 50 | 390 | Elongation > 50%
EROSION E-| | Staked Silt Fence 102 0.05 NA 0.40 0.36 NA 0./155 80 500 Minimum Filtration Efficiency of 75% and minimum flow rate of 0.3 gal.
(E) E-2 | Wind Screen 0.05 NA 0.40 0.36 NA NA 80 150
E-3 Plastic Erosion Mat . .,
- ( Turf Reinforcement Mat) ( Type 1) NA NA NA NA NA NA NA 2 x| 80 500 Use where design shear stress is < |00 Pq
Plastic Erosion Mat
E-4 | ( Turf Reinforcement Mat) (Type 2) NA NA NA NA NA NA NA 4x2 80 500 Use where design shear stress is < 70 pg
Plastic Erosion Mat
E-5 | ( Turf Reinforcement Mat) ( Type 3) NA NA NA NA NA NA NA 8 x 4 80 500 Use where design shedr stress is < 240 Pq
ISTABILIZATION| R-/ | Reinforcement 0.05 30 0.80 0.80 0.40 0.40 80 150
(R) R-2 | separation 0.05 30 0.80 0.72 0.35 0.22 — | —
(1) Type refers to FDOT class and application.
GENERAL NOTES
1. Specifications for geotextiles are in Section 985. Physical criteria for each
application is provided by this standard, in conjunction with those sections.
TABLE | 2. All values except AOS are MINIMUM AVERAGE ROLL values in the weakest
Test Unit Test Method principal direction. Values for AOS are MAXIMUM AVERAGE ROLL values.
Permittivity sec-! ASTM-D-449/ 3. Test soil or fill material adjacent to the geotextile for gradation to select
A0S mm ASTM-D-475/ values for permittivity and AOS.
Elongation % ASTM-D-4632
Grab Tensile Strength kN ASTM-D-4632 4. Unless specifically restricted in COMMENTS column, any type of material
Wide With Tensile Strength  kN/m ASTM-D-4595 may be used.
Maximum Design Velocity M/sec See Design Nofe 3 5. Wide width tensile strength is expressed in units of measure of kN/m, in machine
Sewn Strength kN/m ASTM-D-4584 direction and cross direction. as MD x CD.
Puncture kN ASTM-D-4833
Trapezoidal Tear kN ASTM-D-4533 DESIGN NOTES
Ultraviolet Resistance % Refained  ASTM-D-4355 I. The Designer shall review this criteria and adjust the values as STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
In Strength necessary fo satisfy project requirements. These adjustments shall be
Filtration Efficiency % ASTM-D-5/4/ called for in the plans or contained in the project special provisions.
Flow Rate L%/ min. ASTM-D-5/4 2. UV Resistance: The value represents the percent of minimum textile GEOTEX T/ LE CR/ TER/ A
strength retained ( ASTM-D-4632) after weathering per ASTM-D-4355

for the test period ( hours ).

Names | Dates| Approved By
3. Shear stress limits for plastic erosion mats determined by 30 minutes
sustained flow in unvegetated state as determined by tests performed Designed By | COMM | g/9/ State Difinege Enginesr
by Utah State University, Texas Transportation Institute or an independent Drawn By o s Revision Sheet No. Tndex No.
testing laboratory approved by the State Drainage Engineer. cheoked By | xm | aser o4 of | /99




€ Type A Or B Riser—\
2 Additional Bars A ‘

@ 5"0.¢C.
I "
Perpendicular Bars A Y ~iiezrs U 5 Hoop Bar
(See Section A-A) /. N\—%#4 Hoop Bar
A Vi A
NG
L_[R _o
2-#7 Each Way % Reference Axis
Placed On Top Of \* &
Bars A And B At 45° X ~
\ —
Parallel Bars B (See Section A-A) -] W

-

Note: Not Applicable For Type C,D & E
Ditch Bottom Inlets. See Index No. 232.

TOP SLAB REINFORCING STEEL DIAGRAM

%
%
%

€ Type A Or B Riser—\*

Bars A Short Way i s s s i s R R
{See Section B-B)

B N\
L / 3'-6" \% _?

2 Additional Bars B —- —r—p | |——

@ 5" Max. 0. C. Each =
N \/4,

Side Of Opening

tr| 2- #5 Hoop Bars

N NI

2 Additional Bars A
@ 5"0.¢C.

HIE

TAA__A
\

|

\

r

|

N

Bars B Long Way
(See Section B-B)

TOP SLAB REINFORCING STEEL DIAGRAM

%

(2 Lap Splices Permitted)

Top Slab Reinforcing.
(]

Supplemental Bar A Or B

71
SN
383 J AT TOP SLAB
Linn ) )
Q ~ ’A @ . © 3 O,
\ | -
| Optional Shear Key/ 15" 1| 34" 1‘"{

1%

n

N Shear Key

Wall Reinforcing i
10° praft-]"|

10° Draft

N NOTE: Variations in shear key dimensions
will be permitted subject fo the
N Engineer's approval.

Shear Key

B Optional Shear Ke
P —

T 7

L ¢ @

Design
Slab
Thicknes.

j K& Bottom Slab Reinforcing

~N

-

AT BOTTOM SLAB

&
&

3'-6" square ( Alt. B) are designated Type P. Larger standard structure
bottoms are designated Type J. Risers are permitted for all structures.

. Walls of circular structures (Alternate A) constructed in place may be

of non-reinforced concrete or brick or reinforced concrete. Precast and
rectangular structures ( Alternate B} shall be constructed of reinforced
concrete only.

. Wall thickness and reinforcement are for either reinforced cast-in-place

. Top and floor slab thickness and reinforcement are for precast and cast in 9

or precast concrete units except that precast circular units may be furnished
with walls in accordance with either ASTM C478 (up to 96'

diameter ) or ASTM C76, Class IIT, B Wall, modified where the elliptical
steel cage area is placed in the center one-third of the wall.

place construction. Top and floor slabs shall be of Class II concrete.
Concrete as specified in ASTM C478 (4000 psi) may be used in lieu

of Class Iand Class II concrete in precast items manufactured in plants
which are under the 'Standard Operating Procedures’ for the inspection of
precast drainage products.

. All reinforcement shown is ASTM A6/5/A6/5M Grade 60 steel, either

smooth or deformed. Equivalent area Grade 40 steel or Grade 65KS/welded
wire fabric may be substituted according to Index No. 20I.

tops Types |, 2, 3, 4, 5,6, 9, and 10, and any manhole or junction box unless

otherwise shown in the plans or other standard drawings. Alt. B structure

bottoms may be used In conjunction with curb inlet Types 7 & 8, or

gny ditch bottom inlet unless otherwise shown in the plans or other standard
rawings.

. Rectangular structures may be rotated as directed by the Engineer in order

to facilitate connections between the structure walls and storm sewer pipes.

2.
. Except when ACI hooks are specifically required, reinforcement top and slab
shall be straight embedment. /3.
. All steel bars shall have /é" minimum cover unless otherwise shown except for
precast circular units manufactured under ASTM C76 or ASTM C478. Horizontal
steel in rectangular structures shall be lapped a minimum of 24 bar diameters at
corners.
4.

risers and inlet throats and used on skew with rectangular risers, inlet and inlet
throats. Fillets will be required in lieu of the bottom slab of the Alt. B riser when
used with the Alt. A box. Each fillet shall be reinforced with 2-%5 bars.

. Inlet throats, riser or manhole tops shall be secured to structures as shown on

Index No. 20I.

Structures with depths over /4'are to be checked for floatation by designer of
project drainage.

Units larger than specified standard may be substituted at the contractor's option
when these units will not cause or increase the severity of utility conflicts. Such
larger units shall be furnished at no additional cost to the Department. Larger
Alternate A units cannot replace Alternate B units without approval of the
Engineer. This note applies to this Index only.

For manhole and junction box tops, for frames and covers, and, for supplementary
details see Index No. 20I.

9-#4 Ties @ /2" 0.C.
(See Section)

#5 Peripheral
Reinforcement

SLAB TO WALL DETAILS FOR PRECAST ALTERNATE WITH 8" WALLS

Rotate ¥4 Bars As Required
To Maintain Cover

5 w
N Q S
e S
g 3 5 (3
A~ ~| & Ql = o
s |&g° < NS
<. |L 2| olE ol 3i_gn © § S
S0 s &% #4.6 I2" BW g3 36" (Typ.) #4 6 /2" BW 53| 3§
) 5 gl 59 ™ ™ ( Horizontal Bars & Rg 59 T N (Horizontal Bars £9 B4
X _Lo'f.:e SIS Bars A 3'-6" —— Continuous Around S S w8 WU—— Continuous Around co|l £¢
Sq | €S| €% or . 11.8" corners For T x «|» L q Corners For 28 59
S @ 40" . Q q Bars A 6" . Lxr| ca
P 5 * Rectangular Risers) & & Bars B) \\ I —| Rectangular Risers) o 25
53 IR 2 20 4 A WIS, 5 el e N . :
? S g~ st | Bar‘.S‘B/LE CH Above Io;en,'gg s g 9~ i i Vertical Wall Reinforcing T 3 4 Ties @ 12" 0.C.
Ss |8 HlEe ‘4: S §| & i P (See Table) Sy
5o | S8 A=z { 3 S| 38 [ ) 5g
w3 (&~ #4.6 /2" 0.C. D LIRSS [ ) 3
=€ |33 ‘ H 1] Each Way 8 8 42 Extra Reinforcing) J|l4 | Horizontal Wall Reinforcing = £
es |84 1 S S| 84 ' At Opening L}—(see Tavle) &S #5 Peripheral
2l ’ q I [ IV NS ) (See Note) td = Reinf +
O 5 H 8" 8 8 L ] 8" © s einforcemen
Q —— Y by —»] | @ 42
B b q L q
RE | § L] « « . ) oF
Gy S A — L - Wall Reinforcing
a Bars A Bars B @ Bars A
& &3 Bars B SECTION C-C
35 ALTERNATE A 38 ALTERNATE B
g~ SECTION A-A s SECTION B-B *
= =
S N ' ] ) ' SPECIAL TOP SLAB
S| XNOTE: When the inside diameter of a round structure is S| NOTE: Provide extra reinforcement each side of each opening at
i~ not more than I'-6" larger than the opening in “ 3" maximum spacing equal to half the area of vertical
the riser or top slab, the top of the structure reinforcment removed by the opening and provide the
or riser shall be constructed according to the same area of reinforcement above each opening at 3"
"Special Top Slab" details on this sheet. maximum spacing as removed by the opening.
GENERAL NOTES
. Standard structure bottoms 4'-0" diameter and smaller ( Alt. A) and 6. Structure bottoms may be used in conjunction with curb inlet 10. The corner fillets shown are necessary for rectangular structures used with circular

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STRUCTURE BOTTOMS
TYPE J AND P

Names |Dates| Approved B%/t /:

Designed By

State Drainage Engineer

Drawn By Revision Sheet No. Index No.

Checked By 00 lof 2 200




SLAB DESIGNS - SQUARE AND RECTANGULAR STRUCTURES
(ALL SLABS 8" THICK - REINFORCING PARALLEL TO SHORT WAY AND LONG WAY)

SHORT -WAY LONG-WAY SHORT -WAY LONG-WAY SHORT -WAY LONG-WAY REINFORCING
IN //
SLAB S SLAB SLAB SLAB SLAB SLAB SLAB | SLAB
HEDULE SCHEDULE SCHEDULE SCHEDULE SCHEDULE SCHEDULE (2 WAYS)
DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH DEPTH | THICKNESS SCHEDULE
SIZE: 3'-6" x UNLIMITED SIZE: 6'x6' SIZE: 8'x 8' SIZE: 3'-6"
>0.5'<29' B =0.5'-40' B >0.5'<3' D =>0.5'<3' D 2 0.5'<3 D = 0.5'<3' D =0.5'-40' 8" [
29!_40' C 3' <4l C 3' <4l C 3! <4l C 3! <4l C
4' <14’ B 4' <14’ B 4'<9' B 4'<9’ B
14' <2/' [ 14' <2/ c 9' <7’ c 9' <7’ c
2/' <28' D 2/' <28’ D 7' <3l D 7' <3 D
28'-40' F 28'-40' F 31'-40' G 31'-40' G
SIZE: 4'-0" x UNLIMITED SIZE: 6'xT’ SIZE: 8'x 9’ SIZE: 4'-0"
=0.5'</9' B >0.5'<34' B =>0.5'<3' D =>0.5'<3' D = 0.5'<3' D = 0.5'<3' E >0.5'-40' 8" c
19' <29' 9 34'-40' (4 3'<4' 9 3'<4' 9 3'<4' c 3'<4 D
29'-40' D 4' <2 B 4' <|5' B 4'<l6' B 4'<I8' c
12'<19' c 15'<2l' c /6' <22’ c /8' <25' D
19' <26' D 2/' <30' D 22' <29' D 25' <32' F
26'-40' F 30'-40' F 29'-40' F 32'-40' G
SIZE: 5'x 5' SIZE: 6'x 8’ SIZE: 9' x9' SIZE: 5'-0"
20.5'<3' c 20.5'<3' c >0.5'<3' D 20.5'<3' D 2 0.5'<3 F 2 0.5'<3' F 20.5'<30' 8" c
3'</9' B 3'<19' B 3' <4 c 3'<4 c 3'<i4' c 3'<i14' c 30'-40' 8" D
19" <28’ c 19" <28’ c 4'<7' B 4'</6' B 14" <20’ D 14" <20’ D
28' <38' D 28' <38' D 7' <l6' c l6' <23’ c 20' <26' E 20' <26’ E
38'-40' F 38'-40' F I6' <23’ D 23'<32’ D 26'-40' G 26'-40' G
23'-40' £ 32'-40' F
SIZE: 5'x6' SIZE: 6'x9' SIZE: 6'-0"
057 c 057 c 057 D 057 D WALL DESIGNS - RECTANGULAR STRUCTURES |05 <z i B
3'</l6' B 3' <20’ B 3' <15’ c 3'<4' [ 8'</8' 8" c
16' <24’ ¢ 20' <29’ ¢ /5' <2I' D 4'</8' B 18' <30’ 8" D
o ag ¢ 20 <z ¢ 5 <2 D R z VERTICAL REINFORCING |HORIZONTAL REINFORCING| | <%0 5 D
34'-40' F 2r'-40' G 27' <37' D 37'-40' 8" G
40 £ D%Lrﬁl SCHEDULE th%'LH SCHEDULE
SIZE: 5'xT' SIZE: 7' x7' SIZE: 8'-0"
20.5'<3’ 4 20.5'<3' c =0.5'<3' E 20.5'<3 E SIZE: 3'-6" * SEE NOTE BELOW 20.5'<9’ 10" c
3'<14' B 3' <22’ B 3' <4 D 3'<4' D >0 -40' A >/.07 40 B 9'</5' 10" D
14' <2/ ¢ 22'<33' [ 4'<I6' c 4'<l6' c /5' <23’ 0" E
2/'<39' D 33'-40' D 16' <22' D 16" <22' D . 23'<33' 2" E
39'-40' F 22'<28' E 22' <28’ E SIZE: 4-0 3340’ 2" G
28'-40' G 28'-40' G 2.07'-40' A 2 .I7'-40' B
SIZE: 5'x 8' SIZE: 7' x8' — SIZE: 10'-0"
20.5'<3' [ 20.5'<39' B =0.5'<3' E =20.5'<3' E SIZE: 5'-0 20.5'<6' 0" Cc
3'<8’' B 39'<0' 4 3 <4 D 3 <4 D 2/.[7'-40' A 2/.I7"<33' B 6 < 10" D
8 <’ c £</5' c <7 c 33'-40' c <’ 0" E
7' <23’ D 15' <2/ D 7' <23' D o, 7' <23’ 2" E
23'-40' F 2I' <27’ E 23'<29' E SIZE: 60 23'-40' 2" G
T 7 T T 2 1.I7'-40' A 2 LI7' <22’ B
27'-40 c 29'-40 G . e A
SIZE: 5'x 9’ SIZE:s7'x9' SIZE: 7'-0" SIZE: I12'-0"
>0.5'<3' [ >0.5'<32' B =>0.5'<3' E =0.5'<3' E = —— - =0.5' <6' 2" Cc
3<g' B 32-40' c 3 <4 D 3 <4 D 21.I7°-40 A 2T, 8 6"<Il 2" D
8' <7’ [ 4'<[?' 3 4'</8' c 52 ¢ I"<l6’ /2" E
7' <23’ D 12'<ig' D 18" <24’ D D 16" <20’ 4" E
23'-40' F 18'<24' E 24' <32' E SIZE: 8'-0" 20'-40' 4" G
24"40' G 32"40' G Z/.”l_40l A Z/./?' <”I B
' </9' c
GENERAL NOTES 19 <29 D
REINFORCING SCHEDULE 2940 F
|. Size is the inside dimensions(s) of a structure.
fee fnsiae atmens GRADEG%O STEEL SIZE: 9'-0" STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
2. Slab reinforcement is appropriate for top, intermediate, and bottom slabs. SCHEDULE ABRI 2/.7'-40" A 2.7 <l5' c
3. Slab depth is measured from finished grade to fop of slab & Ks”z’geﬂF ¢ 15 <22 D
- - _ e : STRUCTURE BOTTOMS
4. Wall design depth is measured to the tfop of the bottom slab for boxes and g TYPE J A ND P
. . . B 0.24
fo the top of the intermediate slab for risers. C 0.37 X Precast structures 3'-6" x 3'-6" maybe cast with 6" walls to depths of /5.
5. Wall height is the distance between top of lower slab to bottom of upper slab. D 0.53 See Index No. 20I. Names | Dates| Approved By
, . ot . . ; E 0.73 ;
6. Wall sizes exceeding 9'-0" require a special design. F 06 Designed By I T
G .45 Drawn By dds 05/86 | _Revision Sheet No. Index Na.
Ghecked By | JBW | 05/86 04 2 of 2 Zm




" n /,—‘ =-‘\
7.4 ]
— Raised Or Depressed
< = Logo
T - =
=~ 2" Raised Or Depressed /
Identification Letter — - HH A
+ EHHHEDOT d,_— Pick-Up
s B b d Hole
3 1 \ ]
. ——_ \ /

o y___—— Non-Skid
= e =TT/ Surface
~a ~

< - NEEIE N =
é 1
oy = TOP VIEW
@ TOP VIEW K
Clips Permitted . ey 2" Raised Or Depressed
on 3'-0" Frame” & N L TOP VIEW =S /dentification Letter
s " <
A TOP VIEW %" | 2'-0" or 3'-0" ‘ % "l“';“
n
P 5 ﬁ ‘ £ L i 2'-0" or 3'-0" i FDOT
2'-0" 0or 3'-0 £ ‘ B ﬁ ‘ 1T K
- Ill 2
e z
X! £
1 ¥ | 9 )
% I i 7 . .
T«I? I T = "l © [NS
~| kv N
‘ ~ /1 /|
Ol 30 51 g"
SECTION L ~ 2" Raised Or Depressed
Identification Number. S
PE T WALL SECTION SECTION WALL SECTION SECTION Covers With And Without Ribs q:,
’ , TY TY Shall Bear The Same Product G| —
For Manholes P E .H- P E -m- Identification Number. BOTTOM VIEW 2 §
For Curb Inlets Types 1,2, 3, & 4 For Curb Inlets Types 7 & 8 3%
- ng el
~lo 1 | -~ | =
i I i
Cover, Non Skid Surface T :
=N
[
‘3" j1-g3" “Ribs (Optional ) ‘
L 4
‘ r I'-g _zgn |
1 | [ /,_ /ZI” |
U
357 R ¢ SECTION
Standard Cover
‘ 24" ‘ COVER FOR ALL FRAMES
< 224 L AP i
<\'TL E = = . WEIGHT OF CASTINGS
o |
[ | A 2' OPENING 3'OPENING
{‘I i I Frame -
T Type Frame Cover Frame 2-Piece Cover
(Std.) Inside | Outside| Total
R N I 155 Lbs. | 190 Lbs.|220 Lbs.| 190 Lbs.| 220 Lbs.| 4/0 Lbs.
2-PIECE COVER > I |5 1bs.| 190 Lbs.| 255 Lbs.| 190 Lbs.| 220 Lbs.| 40 Lbs.
T 90 Lbs. | 190 Lbs.| 180 Lbs.| 190 Lbs.| 220 Lbs.| 4/0 Lbs.
NOTES (FRAMES, AND COVER)
|. The standard cover is to be used for all frames Types I, II, IIT and
the 2-Piece Cover, and is the replacement cover for all previous frames STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
with 1% deep seats ( traffic type ). The 185 Ib. cover ( non-
Pickholes

traffic type ), 1984 Roadway and Traffic Design Standards Index

;?;hU;F ovi’g'p eT,{ %:s I, IT And I Fromes No. 201, is the replacement cover for existing frames with 4" SUPPLEMENTARY DETAILS FOR
! - / deep seats. Installation of frames with é" deep seats is not
doep sect MANHOLES AND INLETS
2-PIECE COVER

2. Use the 2'-0" cover, unless the 2-piece cover is called for in the plans. Names |Dates | Approved By 4’_
Consider using the 2-piece cover where depths exceed 5'and manual entry Joesigned By si7h D{;ﬁgge Eroiaaor
CAST IRON FRAMES moy be.required for oleaning. e LT s L
Checked By | JBW | 06/82 04 lof 6 20/

-



Concrete Or

Tongue & Groove
Joint To Match

Riser

Vi IN A
Choin C vion To Grat ) 8" Brick. See .
in Connection To Grate ] "Chain & ﬁ'" Cold Shuts. Note 3. =%
~ Iz 7 Vi I Sy P , .
- See Table For Lengths. When — ™ = 2' Min, =
Grate( s ) i/ Chaining Two Grates Together | . : = AsY Prrra) roneue & Groove HE s
Provide Adequate Loop For o R i Joigf To Match =™ —
Easy Handling. J t— Iz Optional Key é—l-« Thickness OF — rer Riser 2'-8" Max.
Structure Wall - ! ’ . |/
dam Nut, Nt And Washer Cold St 10° Draft — BRICK OR CONCRETE S R
On Straight Bolt ra ISGI’\% 3'-6" or 4' Dia.
\5@7 )
'@ x I" Dia. J-Type Or Threaded SECTION PRECAST CONCENTRIC CONE PRECAST ECCENTRIC CONE
| Straight Eye Bolt Note: See Slab Designs Index No. 200.
! Cold Shut TYPE 8
BN TYPE 7
[~ Half To Two-Thirds Wall Thickness ”ANHOLE TOPS N

Note:

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

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

EYE BOLT AND CHAIN REQUIREMENTS
Index Inlet Eye Le
Number| Tyge | dotts | of Caaln Handling & Remarks
74 (MB) | / 4'-0" Slide & Spin
(MB) 2 / 4'-0" Slide & Spin
(MB) 3 2 2 @ 4'-0" | Slide & Spin
(MB) 4 2 2 @ 4'-0" | Slide & Spin
(MB) 5 2 2 @ 4'-0" | Slide & Spin
2/8 (BW) / 3'-8" Slide Or Slide & Spin
219 (BW, RGD) / 4'-0" Slide & Spin
220 S / 4'-0" Slide & Spin
22| v / 4'-0" Slide & Spin
230 A / 3'-0" Slide
23/ B / 5'-0" Slide & Spin
232 c / o'-g! Slide & Spin
D / 2'-6" Slide & Spin
E 2 2 @ 2'-6" | Slide & Spin
H 2 2 @ 2'-6" |Flip Ctr. Grate and Slide & Spin Single Free Grate
/@ I'-6" | ctr. Grate To One End Grate
233 F 36" Flip Or Slide & Spin
6 6'-0" Slide
2'-0" Lifting Loop
234 J / 4'-0" Slide & Spin

EYE BOLT AND CHAIN FOR LOCKING GRATES TO INLETS

Bevel Cut Upper Stub To Match Forming For Apron Prior To Placing Base Material
Face. Capping Or Plugging Of Upper Stub Not Remove Riprap, Cement PVC Cap
Required ( Friable Base Material At Stub Opening On Lower Stub And Place Compacted
Shall Be Removed To Permit Covering Of Opening Fill In Entrance.

With Structural Course Material. )

Riprap Entrance

R

/ Top Of Subgrade

4" PVC Pipe, 45° Lateral And Stubs

Grout Seal or Integral Cast

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 inlef.

TEMPORARY DRAINS FOR SUBGRADE AND BASE

/

NOTES (TOPS)

. Manhole top Type 7 slabs shall be of Class II concrete.

Concrete as specified in ASTM C478 may be used for
precast units; see General Note No. 3.

2. Manhole top Type 7 slabs may be of cast-in-place or

precast construction. The optional key is for precast tops
and in lieu of dowels. Frame and slab openings are to
be omitted when top is used over a Junction box. Frames
can be adjusted with one to six courses of brick.

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 eccentric
cone may be used.

4. Manhole tops shall be secured to structures by optional

5. Substitution of manhole top Type 8 for manhole top Type 7

construction Joints as shown on Sheet 3 of 6.

is allowed provided that minimum dimensions shown above are

not reduced.

DESIGN NOTES

I. Manhole top Type 8 should be specified in the plans when depths

shown above can be maintained.

12" (Min. )

Bituminous Coating On Face Of Concrete
And Around Pipe

Filter Fabric Wrap

I
|
Pipe To Be Placed |
In Approximate Centerl

Of Opening. | (I

| |

|

-~ pr—————
g ~
S Soil Compacted To
~ 2" T Density Required In
~ (Min.) Section 125 Described

As Bedding Zone.

FILTER FABRIC WRAP ON GROUTED
PIPE TO STRUCTURE JOINT

é" Per Ft.—]

— 1
Typical Location
For Bottom Slab q//y_ &
Without Sump Weep Hole &
Dia. Varies
(12" Std. )

4" Galvanized Hardware Cloth —
No. 4 Coarse Aggregate 2'x 2'x 2' — |

Depth Varies
(4'Std. )

2
»

Filter Fabric

NOTE: Sump bottom appropriate for all manhole and inlet types. Sumps are fo be

constructed in inlet and manholes connected to French Drains unless excluded
in the plans. At other locations, sump is to be constructed only where called
for in the plans. Weep hole to be constructed in sump botfom only where
called for in the plans. Cost of sump bottom and weep hole tfo be included
in the contract unit price for inlet or manhole.

SUMP BOTTOM

N

Grout ( 3:/ Sand-Cement Mixture
— Or Any Class Concrete )

FOR ALL STRUCTURES UNLESS EXCLUDED BY SPECIAL DETAIL

ALL PIPE TYPES
DRAINAGE STRUCTURE INVERT

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SUPPLEMENTARY DETAILS FOR
MANHOLES AND INLETS

Names

pates | Approved By

Designed By | HIB |o4/75 Fiate Drainage Engineer
Drawn By Revision Sheet No. Index No.
creekeany | e |ors| o+ | 206 | 20l




Cold
Cast
Joint

Inside
Face

Dowel.

Cold
Cast
Joint

]

T

[~—Dowe/ Grout Grout

TOP SLABS TO WALLS

Continuous
Reinforcement
TN 71 . Or Dowels
Inside Qutside B
Face Face ™
‘&"l S
T T Ca_ld Cast
Grout Grout Grout Joint
WALL JOINTS

— 4\17 —
Grout
| | ‘

BOTTOM SLABS TO WALLS

T

. One or more types of joints may be used in a single structure, except

brick wall structure. Brick wall construction is permitted on circular units only.

. All grouted joints are to have a maximum thickness of I".

In

3. Keyways are to be a minimum of /7" deep.

Joint dowels are to be *4 bars, 12" long with a minimum of 6 bars per joint
approximately evenly spaced for circular structfures or 2 bars per side at
approximate quarter points for rectangular. Bars are to be placed approximately
6" into fresh concrete leaving the remainder to extend into the secondary
cast. Welded wire fabric may be substituted for the dowels bar in

accordance with the equlvalent steel area table on Sheet 4.

. Minimum cover on reinforcing bars is lé".

. Joints between wall segments and between wall segments and top or bottom slabs

may be sealed elther by preformed plastic gasket material using the procedures
given in Section 430-7.3 or by grout.

. Approved product inserts may be used in lieu of dowel embedment.

OPTIONAL CONSTRUCTION JOINTS

i h (a) i
| |
| Al
| |
\ hy \
When Then (Req'd )
hl < 0.75h (min. ) h = 0.4H
hy=0.75h (min. ) h =2 h (min.)

h (c)

7T X
)

h min< h20.4H

Segments may be inverted. Maximum opening for pipe
shall be the pipe OD plus 6". If h can not be attained,
then a top or bottom slab must be attached to the segment
as shown below.

h (e)

h=h (min.)

h (min. )

/'-0"
Il_6"
20"

l "
Minimum Value For h L — | 2"

Box Or Riser Diameter T ¢ L L

3-6" & 4'-0" \/‘ o

5'-0" & 6'-0" Top Slab .
-
>6"O" 2 ’_‘»

o

(] [} [} [}

SEPARATE RISER SEGMENTS WITH CONSTRUCTION JOINTS OTHER THAN DOWEL OPTION

Dowel Construction Joint

Or Continuous Cast Only \7

oA

(h min Tabulated Above Do Not Apply)

h=zero

Bottom Slab

( NOTE: NOT APPLICABLE AROUND MANHOLE AND RISER OPENINGS )

REBAR STRAIGHT END EMBEDMENT
FOR TOP AND BOTTOM SLABS

TOP OR BOTTOM SEGMENT FOR DOWEL CONSTRUCTION JOINTS OR CONTINUOUS CAST SEGMENTS

COMPARATIVE SIDE VIEWS

MINIMUM DIMENSIONS FOR BOX AND RISER SEGMENTS

f Slab Thickness

GENERAL NOTES

. For square or rectangular precast drainage structures, either deformed or smooth welded

wire fabric may be used provided:

a) The smooth welded wire fabric shall comply with ASTM AI85, and deformed
welded wire fabric shall comply with ASTM A497.

b) Width and length of the unit is four times the spacing of the cross wires.

c) Wire fabric shall be continuous around the box, spliced at quarter paint(s)
with overlap of not less than the spacing of the cross wires plus 2".

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

. Horizontal steel in the walls of rectangular structures shall be lapped a minimum of 24 bar

diameter at corners.

. Welding of splices and laps is permitted. The requirements and restrictions

placed on welding in AASHTO M259 shall apply.

. Rebar straight end embedment or peripheral reinforcement may be used in lieu of ACIstandard

hooks for top and bottom slabs except when hooks are specifically called for in plans or
standard drawings.

. Concrete as specified in ASTM C478, (4000 psi) may be used in lieu of Class I and

Class II concrete in precast items manufactured in plants which are under the 'Standard
Operating Procedures For The Inspection OF Precast Drainage Products'.

. Maximum opening for pipe shall be the pipe 0D plus 6". Mortar used to seal the pipe into the

opening will be of such a mix that shrinkage will not cause leakage into or out of the structure.

For pay item purposes, the height used to determine if a drainage structure is less than

or greater than /0 feet shall be computed using (a) the elevation of the top of the manhole lid,
(b) the grate elevation or the theoretical gutter grade elevation of an inlet, or (c) the outside
fop elevation of a Junction box less the flow line elevation of the lowest pipe or to top of

sump floor.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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6"

For Depths I13'To I5'
The Two Lower Bars
In Each Wall Spaced
@ 10" Ctrs.

q4'-2" 6" 6" 3'-10"
[ ] [ ] [ ]
. #40 9" Ctrs. |, .
#4 @ 8" Ctrs.
a’a & o o o o o v v v v v v

PARTIAL SECTION AA

PARTIAL SECTION BB

DITCH BOTTOM INLET TYPE B
INDEX NO. 23/

Eyi

éi’. 31_/ n _i"
#4 @ 8" Ctrs.
#4 6 II" Ctrs.

_‘_Li__l_l__l_l_

PARTIAL SECTION AA
GUTTER INLET TYPE S

INDEX NO. 220

6" 3.3 6"

PARTIAL SECTION BB

6”

PARTIAL SECTION AA

4'-0" 6"
#4 @ 8" Ctrs.
e e o o o & o |%

6"

2!-g"

6"

For Depths I3’
To /5' The Two
Lower Bars In
Long Walls
Spaced @ /0"
Ctrs.

DITCH BOTTOM INLET TYPE F
INDEX NO. 233

;3.".1

3'-10"

#4 @ 8" Ctrs.
#4. @ II" Ctrs.

_I_.LLI_.I_I_.I_I.

PARTIAL SECTION AA

6"

PARTIAL SECTION BB

-—
_ ]
1z "
3'-3 6
L] L] L] L ©

PARTIAL SECTION BB
GUTTER INLET TYPE V
AND DITCH BOTTOM INLET TYPE J
INDEX NO. 22/ & 234

e

NOTES FOR THIN-WALL PRECAST OPTIONS

The details on Sheets 4,5 & 6 are optional for precast inlet construction up to depths of I5'.
These inlets can be used with Alt. "B" Bottoms, Index No. 200. Cast-in-place construction must
adhere fo the details contained on the referenced indexes.

. Only the dimensions and reinforcement changes or other modifications are indicated. For all other

dimensions and details, the referenced index drawings apply. When these precast units are used
in conjunction with Alt "B" Structure Bottoms, Index No. 200, the Interior dimensions of an Alt. "B"
Bottom can be adjusted to reflect these inlet interior dimensions.

Concrete which meets the requirements of ASTM C478 shall be used for structures constructed
fo these details.

Reinforcement can be either deformed bar reinforcement or welded wire fabric. Bar reinforcement
other than 40 ksi may be used, however only two grades are recognized; Grade 40 and Grade

60. Welded wire fabric, including deformed welded wire fabric, will be recognized as having a
design strength of 65 ksi. The area of reinforcement required may be reduced in accordance with
the Equivalent Steel Area Table provided. For bars and spacings not given, the steel area
required can be determined by the following equations:

Grade 60 Steel Area = Asso =& x As®
Welded Wire Fabric Steel Area = A; 65=88 X A%

In no case will fabric with wires smaller than W3./ or spacings greater than 8" be permitted. Bar
reinforcement shall show the minimum yield designation grade mark of either the number 60 or
one (/) grade mark line 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".

EQUIVALENT STEEL AREA TABLE
GRADE 40 EQUIVALENT GRADE 60 EQUIVALENT 65 Ksi
REINFORCING BAR| REINFORCING BAR WELDED WIRE FABRIC
Bar Size & Steel Bar Size & Min. Steel . . Min. Steel
Spacing Area Spacing Area Style Designation Area
#4 @ 12" CCEW| 0.20 | #3 @ 95" CCEW| ./333 3" 3"-W3.IxW3.J or | 1230
4" x 4"-W4.5 x W4.5 or
6" x6"-W6.5 x W6.5
#4.@ 9" CCEW | 0.267 [*4 @ I34"CCEW| 1778 3% 3 -WA.5x W45 or| 64
or 4" x 4"-W5.5 x W5.5 or
#3 @ 7" CCEW 6"x6"-W8.5x W8.5
# " # "
6 @ 6" CCEW | 0.88 | #5 @ 6" CCEW| .5867 4 g wzoxweo or | 545
or 6" x 6"-W30 x W30
#6 @ 9" CCEW
#7 @ 6" CCEW | .20 | #6 @ 64'CCEW| .80 7385
or 4" x 4"-W26 x W26
#7 ® 9" CCEW
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64"_ 2,_0,, _i” ﬁ”_ 3!_/" -‘iu i”_ 4l_lu _‘i" ﬂ 31_/11 _i"
% o
PARTIAL SECTION BB PARTIAL SECTION CcC PARTIAL SECTION BB PARTIAL SECTION CC
DITCH BOTTOM INLET C DITCH BOTTOM INLET D
INDEX NO. 232 INDEX NO. 232
- - - % - ~
#4 @ 9" Ctrs.
#4 6 9" Ctrs. For ° () For Depth <9' . .
Depth <9' N o 4;4 09 : 5"D Cf#:s. 5 . o
*4 .6 6" Ctrs. or I<Depth= B——_ |, .
For 9'< Depth < /5" * *
or 9< Dep \*. . \. .
[ ) [ ) i"’ 6,-7” 6” 6" ° 3!_011 ° 6"
6" Y 31_011 Y 6" e °
[ ] [ ] [ ] [ ]
. . #4 @ (2" Ctrs. For Depth< II' . .
o . #4 @ 10" Ctrs. For lI'<Depth < I5' o o
[ ] [ ] [ ] [ ] [ ] ‘ TD

PARTIAL SECTION BB

PARTIAL SECTION CcC

DITCH BOTTOM INLET H (3-GRATE)
INDEX NO. 232

PARTIAL SECTION BB

[ ] °
[ [ ]
#4 @ 8" Ctre. —
[
ﬂ ® 3'-0" * ﬂ g:» 4'-6" _.i"
[ [
[ ] [ ]
[ [
[ ] [
] o | <
()

PARTIAL SECTION BB PARTIAL SECTION CC

DITCH BOTTOM INLET E
INDEX NO. 232

§'-9"

6"

#4 @ /0" Ctrs.

PARTIAL SECTION CcC

DITCH BOTTOM INLET H (4-GRATE)

INDEX NO. 232
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#4 Dowels

6"

For Depths 13' To I5'
The Two Lower Bars
In Each Wall Spaced

At 10" Ctrs.

\ \ \ \ | - 3persie || ||
! ! ! il 2 Per End ! !
[} [} [} [} /0 TOfG/ [} [} [} [}
41_011 6" 6” 21_011
° ® [ ] [ ]
° e [ [
#4 @ 8" Ctrs.
® ® [ ] ® L] ‘. L] [] TD — — —

PARTIAL SECTION AA

PARTIAL SECTION BB

MEDIAN BARRIER INLET TYPES /& 2

4'-0"

6" 6"

2!-5

INDEX NO. 2I7

#4 6 6" Ctrs.

6"
et

PARTIAL SECTION AA

In Each Wall Spaced
At 10" Ctrs.

PARTIAL SECTION BB

BARRIER WALL (RIGID) (C & G)

INDEX NO. 2/9

For Depths 13' To 15’
{— The Two Lower Bars

6"

4'-0" 6"

#4 @ 44" Ctrs.

J—l—l—l—l—i—l—l—l—;—l—l—&fo

PARTIAL SECTION AA

4'-/0" 6"

#4 @ 34" Ctrs.

PARTIAL SECTION BB

MEDIAN BARRIER INLET TYPES 3.4,& 5

3'-6"

6"
et

PARTIAL SECTION AA

3'-6"

/2"

6"

6"
et

PARTIAL SECTION BB

STRUCTURE BOTTOM TYPE P

INDEX NO. 200

For Depths 13' To I5'
The Two Lower Bars
In Each Wall Spaced

At 10" Ctrs.
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Rigid Pavement
( Doweled Joints And Good Condition)

~
{ {

Minimum
Cover

RIGID PAVEMENT

NMINIMUNM
COVER
PIPE TYPE/SIZE & SHAPE
CONCRETE (See Note 6)
Round & Elliptical 9"
CORRUGATED STEEL
15"-72" Round & Arch Equiv. 9"

78" & Larger Round & Arch Eq. 5"
CORRUGATED ALUMINUM

15"-72" Round & Arch Equiv. 9"

78"-102" Round & Arch Equiv. /5"

108" & Larger Round 18"
CORRUGATED POLYETHYLENE

/5"-48" Round 9"
POLYVINYL CHLORIDE

15" -48" Round 9"

GENERAL NOTES

. The tabulated values are recommended minimum dimensions to withstand anticipated
highway traffic loads. Additional cover may be required to support construction
equipment loads or highway traffic loads before pavement is completed. Some size thickness

combinations may require minimum cover greater than those listed above. See Sheets 2, 3, & 4.

. Less than the tfabulated minimum cover may be used provided suitable method (s )
are detailed in the plans.

. Values shown in parentheses ( ) are for 3" x " corrugations which must be specified
to utilize the lesser cover.

. The tabulated values in the brackets [] apply to Type |-R (Spiral Rib) pipe

which must be specifed to utilize the lesser cover.

MINIMUM COVER FOR CONCRETE, STEEL, ALUMINUM, POLYETHYLENE AND POLYVINYL CHLORIDE PIPE

Flexible Pavement Or
Rigid Pavement [ Joints Not Doweled
Or Poor Condition ( Fractured) 1 \‘
]

{ {

Bottom Of Base

—— Minimum Cover

\—— Extra Material
May Be Required.
See Detall Right.

7
FLEXIBLE PAVEMENT
MINIMUM
PIPE TYPE/SIZE & SHAPE| ¥
CONCRETE (See Note 6)
Round & Elliptical 7"
CORRUGATED STEEL
/2"-30" Round 2" r12"1
36"-48" Round 8" (12" ) r15"1
54"-72" Round 21" (15" ) [18"1
78"-96" Round (18" ) rer"i
102" & Larger Round (24") [33"]
/5"-30" Arch Equivalent 18" [18"1
36"-48" Arch Equivalent 24" (12" ) [18"1
54"-72" Arch Equivalent ar" (15" r24"1
78"-96" Arch Equivalent (18" ) r30"1
102" & Larger Arch Equivalent (24" )
CORRUGATED ALUMINUM
/2" -24" Round /5" [12"7
30"-48" Round 18" (12" ) [18"1
54"-72" Round 24" (18" ) [24"]
78"-102" Round (24") [30"1
108" & Larger (30")
/5"-24" Arch Equivalent 24" ra21"1
30"-48" Arch Equivalent 27" (15" ) [24"1
54"-72" Arch Equivalent 30" (18" ) [27"]
78"-90" Arch Equivalent (24") [30"]1
96"-102" Arch Equivalent (30" )
CORRUGATED POLYETHYLENE
/5" -48" Round 15"
POLYVINYL CHLORIDE
15"-48" Round 15"

Unpaved
\

Minimum
Cover
UNPAVED
MININUM
COVER

PIPE TYPE/SIZE & SHAPE| coumverciaL | coumtlhciaL
CONCRETE (See Note 6)

Round & Elliptical 22" 3"
CORRUGATED STEEL

12"-30" Round 18" [15"1 2" rie"1

36"-48" Round 8" (12" ) r15"1 12" (12" ) ri2"1

54"-72" Round 8" (12" ) [15"1 15" (12" ) [12"]

78"-96" Round (18") r2r"1 (12" r12"]

102" & Larger Round 24" [33"] 8" r21"1

15"-30" Arch Equivalent /8" [18"1 12" r12"1

36"-48" Arch Equivalent 24" (12") r21"1 18" (12" ) [I5"]1

54"-72" Arch Equivalent 30" (18" ) [24"] |24" (12") [I8"]

78"-96" Arch Equivalent (24" ) r2r"1 (18" ) ra1"1

102" & Larger Arch Equivalent (30") (24")
CORRUGATED ALUMINUM

/2" -24" Round 21" r21"1 /5" [/5"1

30"-48" Round 24" (18" ) r21"1 |/8" (12" ) [15"1

54"-72" Round 30" (24") [27"1 |24" (18" ) [21"]

78"-102" Round (30") [33"1 (24" ) r27"1

108" & Larger 36" 30"

/5"-24" Arch Equivalent 2r" r24"1 24" r21"1

30"-48" Arch Equivalent 33" (2") r27"1 |er" ¢15") r21"1

54"-72" Arch Equivalent 36" (24" ) [30"] | 30" (18" ) [24"]

78"-90" Arch Equivalent (30") [36"7 (24" ) [30"]

96"-102" Arch Eguivalent (36") (30")
CORRUGATED POLYETHYLENE

15" -48" Round 2" /5"
POLYVINYL CHLORIDE

15"-48" Round 2" /5"

5. Commercial and noncommercial refers to typical vehicular utilization of unpaved
roads and drives where rutting and cover displacement may occur.

6. For Pipe Class S with diameters of 12" to 30",
the minimum height of fill measured from top of finished

grade fo outside tfop of pipe is 3 feet.

Bottom of Base

—~.
[4
N Friable Base Material

The cost of furnishing and installing the extra base material
shall be included in the cost of the culvert.

FRIABLE BASE

Bottom Of Ba.se\‘

/ Coarse Aggregate

The coarse aggregate shall be placed In 6 Inch Iiffs and compacted
sufficiently as to be firm and unyielding. The coarse aggregate
shall be gravel or stone meeting the requirements of Section

90/-2 or 90/-3 respectively. The gradation shall meet Section 90I-6,
Grades 4, 467, 5, 56, or 57 unless restricted in the plans. The filter
fabric shall be Type D-3 (See Index No. 199). The cost of furnishing
and installing the coarse aggregate and filter fabric shall be included
in the cost of the culvert.

ASPHALTIC CONCRETE BASE

Note: Extra material is required when cross culverts are
located on facilities subject to high speed traffic
(> 55 mph) or high traffic volumes ( > 1600 ADT )
and the cover is less than 12 inches For Concrete
Pipe, I5 inches For Corrugated Steel Pipe And I8 inches
For Corrugated Aluminum Pipe, Corrugated Polyethylene
And Corrugated Polyvinyl Chloride Pipe.

EXTRA MATERIAL FOR CROSS CULVERTS
UNDER FLEXIBLE PAVEMENTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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ROUND PIPE INSTALLATIONS

ELLIPTICAL PIPE INSTALLATIONS

Maximum Height of Fill (ft)
PIPE Class | Class | Class | Class | Class | Class
DIAMETER S I T pig v v
12"-30" 9 13 7 24 36 55
36"-54" 8 12 6 22 34 52
60"-78" 7 1 /5 2/ 33 5/
84" -96" 6 10 14 20 32 49
Pipe Class S D-Load=600 Lbs/Ft/Ft(.0l" Crack)
D-Load =900 Lbs/Ft/Ft (Ultimate)
Pipe Class I ~ D-Load=800 Lbs/F1/Ft(.01" Crack)
D-Load=1200 Lbs/Ft/Ft (Ultimate )
Pipe Class T  D-Load=1000 Lbs/Ft/Ft(.0!" Crack)
D-Load=1500 Lbs/Ft/Ft (Ultimate )
Pipe Class IT D-Load=/350 Lbs/Ft/Ft (.0 " Crack )

D-Load=2000 Lbs/Ft/Ft (Ultimate)

D-Load=2000 Lbs/Ft/Ft(.0" Crack)
D-Load=3000 Lbs/Ft/Ft (Ultimate )

D-Load=3000 Lbs/Ft/Ft(.0" Crack)
D-Load=3750 Lbs/Ft/Ft (Ultimate)

Pipe Class I

Pipe Class

(All Sizes)
Maximum Pi, B
. 4 . ipe edding
Installation /-/e/g{;;_f.Of Fill Class Class

[-6% HE I c

7-/0 HE IIT c

Horizontal I-16 HE IV C
7+ Special Design |Modified

1-6% VE I C

7-10 VE IIT C

Vertical I-16 VE IV Cc
7+ Special Design |Modified

ELLIPTICAL PIPE DIMENSIONS
ROUND PIPE DIMENSIONS - n n
Nominal Dimensions Wall

Equiv. Wall Thickness (In, J¥ Horiz. | Vert. _ Thickness

. Classes I, IT, IV, ¥ Equiv. .
Dia. Area . Classes

(n.) | (sq.Ft.o[ A wALL[B WALL]C WALL Rise | Span| Rise |Span| Dia. | Area | ye g m, Iz

3 (In.)\(In. )| CIn )| CIn. )| CIn.) |(Sq.Ft.)| ve o, m,Ix
2 0.6 's £ na NA | NA | NA | NA | 12 NA NA
15 1.2 1§ 24 NA ;
R R R AT R
£ 5/ 2 5 31 9 | 30 | 30 24 3.3 27
% 9 24 3z i 24 | 38 | 38 zlzgz 30 . 3§
%* r J 4 il 29 | 45 | 45 | 29 | 36 ?; 32’
2 9.6 32 2 51 34 | 53|53 |34 | 42 /o.z 452
48 /2.6 4 5 53 : ;
54 | 5.9 | 4 | 54 | 64 fg 60 | 60 | 38 ;i i'g oz
60 9.6 > J 67 48 6752 ig Z 60 20'5 6/
66 | 23.8 54 64 71 R e : 6z
e 28.3 6 7 73 58 | 9l ?; gg 72 ig'z 7/
78 33.2 62 72 81 63 | 98| 98 | 63| 78 34-6 782
54 8.5 4 8 87 68 | 106 | 106 | 68 | 84 40-/ !
2 4.4 7t 82 91 72wz | 3| 72| 90 . =
9% 50.3 8 9 93 6./ 9,
02 6.7 81 9% 104 57; 2 gg 77| 9% | 52.4 9%
108 63.7 9 10 103 = /28 36 g? [0z | 59.2 / O,
4 0.9 ol — — 136 108 | 66.4 10 %
120 6.5 0 — — 92 | 143 | 143 | 92 | 14 74.0 I
o7 | 151 | 151 | 97 | 120 | 82.0 %

X For Informational Pur‘/zgoses Only
Do Not Specify Wall Thickness .
Option B Wall Is Industry Standard For Informational Purposes Only

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.

Pipe Class HE II  D-Load=1000 Lbs/Ft/Ft(.0l" Crack)
And VE II D-Load=1500 Lbs/Ft/Ft (Ultimate )

Pipe Class HE IIT D-load=1350 Lbs/Ft/Ft(.0" Crack)
And VE IIT D-Load=2000 Lbs/Ft/Ft (Ultimate)

Pipe Class HE IV D-Load=2000 Lbs/Ft/Ft(.0l" Crack)
And VE IV D-Load=3000 Lbs/Ft/Ft(Ultimate )

*Note: HE ITand VE IIT pipe required for depths of cover
less than 2'for 15", 18" and 24" equivalent.

PIPE DIMENSIONS
CONCRETE PIPE

POLYETHYLENE PIPE

POLYVINYL CHLORIDE PIPE

DIAMETER |HEIGHT OF MAXIMUM FILL (Ft)

DIAMETER

HEIGHT OF MAXIMUM FILL (Ft)

|21 48" 7 |21 -48"

/7!

MAXIMUM COVER FOR PLASTIC PIPE

MAXIMUM COVER HEIGHTS

CONCRETE PIPE

Note: Height of fill ( maximum cover) is measured from top
of finished grade to outside top of pipe.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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ROUND PIPE - 5" x " CORRUGATION O

ROUND PIPE - 2§' X é"CORRUGATION ROUND PIPE - 3" x I" CORRUGATION
Maximum Height Of Fill (Ft.) Maximum Height Of Fill (Ft.) Maximum Height Of Fill (Ft.)
Sheet Thickness In Inches Min. Sheet Thickness In Inches Min. Sheet Thickness In Inches Min
{Gage ) Cover {Gage ) Cover (Gage ) .
D Area | 0.064 | 0.079 | 0.09 | 0.38 | 0./68 D | Area [ 0.064 | 0.079 | 0.09 | 0.J38 | 0.168 D Area | 0.064 | 0.079 | 0409 | 0438 | o.leg | Cover
(n) ltsq. Fr.)| c6) | 42 | 2) | (i0) (8) |(F1.) (In )|csq. Ft.)| (16) | (14) | ci2) | ¢i0) (8) |(Ft) tin) |(Sq.Ft.)| (16) | (14) | ¢i2) | tio) | (8) |(Ft.)
12 .79 00+ | 100+ NA NA NA 36 7. 8l 100+ 100+ NA NA 36 7.1 72 90 100+ NA NA
15 1.23 100+ | 100+ NA NA NA 42 9.6 70 87 100+ NA NA 42 9.6 62 77 100+ NA NA
18 1.77 100+ | 100+ 100+ | NA NA 48 12.6 6/ 76 oo+ | 100+ NA 48 12.6 54 68 95 100+ NA
2l 2.40 100+ 100+ 100+ NA NA See 54 16.0 54 68 95 100+ NA g;zef 54 /6.0 48 60 84 100+ NA See
24 | 314 | 100+ | 100+ | 100+ | NA | NA | speer & | ne | # | @ 8 | wo- | wa | S 60 | 96 | 43 54 | 76 98 NA_| Sheel
30 4.9 85 100+ 00+ | NA NA Jof 5 66 23.8 44 55 78 100 100+% 66 23.8 39 49 69 89 100+
36 7.0 71+ 88 oo+ | 00+ | NA 72 28.3 40 5/ 71 9 100+% 72 28.3 36 45 63 8l loo*
42 9.6 60+ | 76 100+ | 100+ | NA 78 33.2 37 rd 66 84 100+% 78 33.2 33 4 58 75 9ok
48 12.6 53 66 93 100+ 100+% 84 38.5 35 43 6l 78 100+ 84 38.5 3/ 38 54 70 85%
54 16.0 NS 59 82 100+ 100+% 90 4.2 32 40 57 73 90* 90 44.2 29 36 50 65 80*
60 /9.6 NS NS 74 95 100+ 9% 50.3 NS 38 53 68 84% 9% 50.3 NS 34 7 6/ 75%
66 23.8 NS NS NS & 100+ 102 56.7 NS 36 50 64 79% 102 56.7 NS 32 44 57 70%
72 28.3 NS NS NS 79 g7 * 108 63.6 NS NS 47 6l 75% 108 63.6 NS NS 42 54 66%*
78 33.2 NS NS NS NS 90 4 70.9 NS NS 45 58 7% 14 70.9 NS NS 40 5/ 63%
84 38.5 NS NS NS NS 83% 120 78.5 NS NS 42 55 67 120 78.5 NS NS 38 49 60%*
132 95.0 NS NS NS 50 6/ 132 95.0 NS NS NS 44 54%
PIPE ARCH: SPIRAL RIB: 3" x 3'x 74" RIB SPACING PIPE ARCH-3"x 1" D@D gng 5% x 1*@ S coRR. ROUND, PIPE - SPIRAL RIB
T RIB_SPACING (§'x 3 x74) or (I x1"xIl$)
PIPE ARCH: SPIRAL RIB: §' x I"x I RIB SPACING Maximum Height e ——— I
- 02" Of Fill (Ft.) :
PIPE ARCH - 2§ x 4 CORRUGATION Minimum [ s Sheet Thickness In Inches Min.
Maximum Height gz%rd T/ﬁg;:;ss Pressure Min. (Gage ) Cover
Of FIII(Ft.) span | Rise | Ploe | Area |Required |  Lbs/Sq.Ft. | Cover D | Areg | 0064 | 0079 | 0M09 | 036 | 068 | 'y,
Minimum YT — — pan | Ris pe r eq! 2000 00— (Ft.) (In.)|(Sq. Ft.)| ¢i8) | (I4) (2) | o) (8)
Equiv. Sheet Pressure Min. {In) \Cin) | (In) |(Sq.Ft.)N(In) (Ga) : 2 0.79 NA NA NA NA NA
Round Thickness 40 3/ 36 7.0 .079 (14) 8 2 /5 .23 NA NA NA NA NA
Span | Rise | Pipe | Area |Required Lbs/5q. Ft. Cover % | 36 | 22 | 94 [.or9(14) ] 3 8 77| 68 72 NA | NA NA
(in) |CIn) | tIn) [(Sq. F1.)|(In) (Ga) 4000 6000 |(Ft.) 53 4 48 2.3 |.o79 (14) 8 /3 2 2.40 58 62 100+ NA NA
r_|13 15 LI |.064 (16) 2 14 60 | 46 | 54 5.6 |.079 (/14) 8 /3 24 3.14 5l 72 oo+ | NA NA
2/ 15 18 1.6 064 (16) 0 14 66 5/ 60 9.3 |.079 (14) 9 13 30 4.9/ 4 58 a7 NA NA
24 | 18 2 2.2 |.064(l6) 7 13 73 | 55 66 23.2 |.o79 (14) I 6 36 7. 34 438 P NA NA See
28 | 20 | 24 29 |.064(/6) 5 n 8 | 59 | 72 or.4 |.079 (14) [ 7 See 42 9.6 29 4 69 NA VA | Sheet
35 | 24 30 45 |.0641(/6) NS 4 See g | &3 78 320 |.079 (14) 10 /6 Sheet 48 12.6 26 36 6/ NA NA Jof 5
42 | 29 | 36 6.5 |.064(/6) NS 4 Sheet 95 | 67 84 37.0 |.079 (14) I 14 lof 5 54 16.0 23 32 54 NA NA
49 33 42 8.9 |.079(14) NS 6 lof 5 03 | 71 90 42.4 |.109 (12} 10 15 60 19.6 NS 29 49 NA NA
57 | 38 48 16 |.109 (iz) NS 8 e | 7s 9% 48.0 |09 (12) 10 6 6 | 23.8 NS 2% 24 NA NA
64 | 43 54 147|009 (12} NS 9 mw | 79 102 54.2 |.09 (12) 10 5 72 | 28.3 NS 24 40 NA NA
71 7 60 8.1 |.138 (10)@ NS o@ 128 | 83 108 60.5 |./38 (i0) 9 14 78 | 33.2 NS NS 37 NA NA
77 | 52 | e 2.9 |.I68 (8)* @ 5 0@ 3 | & | 67.4 |38 (10) ] I%; a4 | 385 NS NS 35 NA NA
83 | 57 | 72 26.0 |.68 (8% @ 5 0@ 42 | a 120 74.5 |.l68 (8) 7 2 0 | 42 NS NS 32 NA NA
9 | 50.3 NS NS 30 NA NA
02 56.7 NS NS 29 NA NA
108 63.6 NS NS 27 @ NA NA

@ - x1mxut only.

Notes:

Increase the minimum cover values shown on
Sheet | of 5 by 6" for gage and size combinations
below the heavy lines.

Height of fill ( maximum cover) is measured from
top of finished grade to outside top of pipe.

*Reoorrugafed end not available. May be considered
for cross drain and side drain applications only.

NA-Not Available
NS -Not Suitable (For Highway H-20 or HS-20 Loadings)

@ Limited availability of this product. Check
availability before specifying ( generally limited
fo 3" x 1" corrugation pipe arch fabricated from
60" and smaller diameter round pipe in 12 ga.
and thicker material ).

@ 360° perforated pipe arch (french drain pipe)
Is not recommended. Do not specify without
checking suitability and availability.

(3) 5"x 1" corrugated pipe is currently not
manufactured for the Florida market. Check
availability before specifying.

@ ./99 in. (12 gage ) for spiral rib, 8' maximum cover,
3'x 1" x 1#" rib spacing (2 rib) only.

MAXIMUM COVER FOR CORRUGATED
STEEL PIPE ROUND AND PIPE ARCH

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

COVER HEIGHT

Names |Dates] Approved By

Designed By EGR 09/85

State’Drainage Engineer

Drawn By HSD 09/85 | Revision Sheet No. Index No.

Checked By | EGR | 09/85 04 Jof5 205




Notes:

Increase the minimum cover values shown on
Sheet | of 5 by 6" for gage and size combinations
below the heavy lines.

Height of fill { maximum cover) Is measured from
fop of finished grade to outside top of plpe.

MAXIMUM COVER FOR CORRUGATED ALUMINUM

NA - Not Avallable
NS - Not Sultable (For Highway H-20 or HS-20 Loadings )

DR - Design Review Is recommended for each specific application. The review

ROUND PIPE -Zflx f' CORRUGATION ROUND PIPE - 3" x I" CORRUGATION
Maximum Helght Of Flil (Ft1.) Maximum Height Of Fill (Ft.)
Sheet Thickness In Inches (Gage ) Min. Sheet Thickness In Inches (Gage ) Min.
D | Area [0.060 | 0.075 | 0405 | 035 | 0.64 | Cover D | Area [0.060 [ 0.075] 0405 | 0.35 | 064 | Cover
(i) _fsq.Ft) (16) | (14) | (12) | (lo) | (8) [(Ft) (in) |csq.Fr.) (16) | (14) | (12) | (10) | (8) |(Ft)
12 0.8 90 100+ NA NA NA 36 7.l 33 42 60 NA NA
I 1.2 72 % NA NA NA 42 9.6 28 36 5/ NA NA
18 1.8 59 75 100+ NA NA 48 12.6 24 k] 45 58 NA
2l 2.4 52 65 92 NA NA 54 /5.9 2l 28 39 51 NA
24 3. 44 56 79 NA NA 60 19.6 19 24 35 46 NA
30 49 | 350r #“ 63 NA NA Ssh“":e : 66 23.8 | I50r 22 32 42 5 See
36 7.l NS 36 0R 52 68 NA_ 72 | 28.3 Ns | 200 | 29 38 47 | Sheet
12 9.6 NS NS 4408 58 NA 78 33.2 NS 15 0R 7 35 43 | lof 5
] 12.6 NS NS 380R | 500R 6/ 84 38.5 NS NS | 240r 32 )
54 15.9 NS NS 340R | 450R | 540R 90 | w2 NS NS | 230r 30 37
60 19.6 NS NS Ns | 390r | 4908 % | 50.3 NS NS | 2ior | 280r 34
66 23.8 NS NS NS NS 44 0r oz | 56.7 NS NS Ns | 260r 32
72 | 28.3 NS NS NS NS 40 0R 08 | 636 NS NS NS | 240r 30 0r
14 70.9 NS NS NS NS 28R
120 | 78.5 NS NS NS NS 27 0r
" [ ]
PIPE ARCH - 2§ x § CORRUGATION @ PIPE ARCH - 3" x I" CORRUGATION © @
Maximum Helght Maximum Height
Of Flll(F1.) Of Flll(Ft.)
Ninimum Mintmum
Equiv. Sheet Maximum Corner Equiv. Sheet | Maximum Corner
Round Thickness | Pressure-Lbs/Sq.Ft| MIn- Round Thickness|pressure-Lbs/sq.Ft] Y™
Span | Rise | Pipe | Area |Required Cover Span | Rise | Pipe | Area |Required " Cover
(in) | (In) | (In) |(Sq. Ft.N(In) (Ga) 4000 6000 | (Ft.) thn) |ty | ey |esq. Froltin) cGa)| 4000 6000 |(Ft.)
] 5 I.I__1.060 (16) 12 15 9 | 33| 3 | 70 [.00¢) 8 2
2 | s 18 1.6 |.060 (167 10 14 % | 36 | o4 |.080 (18) ) 3
24 | 18 2l 2.2 |.060 (1) 7 I3 535 | o | = 235 |.060 (16 ) 3
25 | 20 | 24 2.9 |.075 (14) 5 I 60 | 46 | 54 | 56 |.o504) | 8 13 See
J5 | 24 | 30 45 |.075(14) NS 7 s 66 | 5 | 60 | 0.3 |.075(14) 8 13 Sheet
2 12 | b 6.5 ].105(12) NS 7 Sheet 73 | 55 | 66 | 23.2 |.05 (12 il 16 lof 5
9 |33 | 8.9 |.05(12) NS 6 lof 5 a 139 T 72 T 222 lios (2 7 7
o 18] % & ).35(10) NS § &7 | 63 | 78 | 320 .05 i2) 10 16
64 | 5| 54 47 |35 (10) NS 9 % | & (62 | 370 (1052 m 7
7! kil 60 /8.1 | .164(8) NS lo w3 | 71 | 90 42.4 |35 (10) 0 5
ro] 52 | 66 2.9 |.I64(8) NS 1o ne | 75 | 96 | 4.0 |.35¢(10) 10 16
65 | or | 72 | 26.0 |.l64(8) NS 10 w | 79 | 02 | 542 | .64 (8) 10 /5

ROUND PIPE - SPIRAL RIB
RIB SPACING (3 x 3 x73")
Maximum Helght OFf FlIl (F1.)
Sheet Thickness In Inches Min.
(Gage ) Cover
D | Area | 0.060 | 0.075 | o.05 | 0.35 0./64
tn.)|(Sq. Ft.)| (i6) | () | (12) | cio) (g)| (Ft.)
2 0.79 NA NA NA NA NA .
15 123 | 630| &sd®| NA | NA NA 2] - woe
18 177 55 76 NA NA NA Speoial installation required.
2len e [ofmim [ul | mossesme e
24 3.4 H 7 NA NA NA and manufacturer's recommendations.
30 129 | 330rR| 45 73 NA NA
36 7.1 o7 @] 380R| @ NA nva | see
42 9.6 NS /32 @) 52 NA NA Sheet
# | 126 NS NS % 65 Nva | rors
54 16.0 NS NS 0 DR| 57 NA
60 | me NS NS [56@] 52 NA
66 | 23.8 NS NS NS 47 DR NA
72 | 28.3 NS NS NS 43 @ NA
78 | 33.2 NS NS NS 39@] na
84 | 385 NS NS NS 32 @7 N
0 | #2 NS NS NS [3003@] Na
9% | 50.3 NS NS NS VEOR@]  Na
PIPE ARCH - SPIRAL RIB
RIB SPACING ( §"x 3" x 74")
Maximum Height
‘lslgznlflm Of FllI(Ft.)
ngl,v& Thrak:ess Maximum Corner Min.
Span | Rise| Pipe | Area |Required Pressure -Lbs/Sq.F1{ coyer
(in) | (In) | ¢in) KSq.Ft.)\(In) (Ga) 4000 6000 | (Ft.)
6 | I4 /5 1.2 |.060 (16) 2 i3
20 | 16 18 17 |.060 (16) 0 2
23 | 19 2 2.3 |.060 (16) 7 I
o | 2 24 3.0 |.060(/6) 5 0
33 | 26 30 47 |.o75 (1) NS 9
w0 |3 36 7.0 |.075 (14) NS 8 See,
%6 | 36 42 9.4 |.I05 (12) NS 8 lof 5
53 | 4 48 2.3 |.105 (12) NS 8
60 | 4 54 5.6 |.105 (10) NS 8
6 | sl 60 9.3 | 135 (10) NS 8
73 | 55 66 23.2 i35700)@& ]  ws 8
8 | 59 72 274 35 010)@ NS 8

ALLOY ROUND PIPE AND PIPE ARCH

(D Limited availabillty of this product. Check availability
before specifying.

should identify any special handling, Installation, backfill procedures, and
construction load restrictions which may be required. ( The review

performed by the designer does not relleve the contractor from analyzing

and faking any necessasry precautions required to protect partially or
completely constructed pipe from the equipment used during construction. )
(NOTE: The DESIGNER may use a thicker gage In lleu of the Design Review.) (4) Use of thls size and gage combination must be approved by the State Dralnage Engineer.

@ 360° perforated pipe (french drain pipe) Is not

recommended In the pipe arch shape. Do not specify

without checking both for sultabllity and avallabiiity.

@ This size and gage combination must be strutted during Installation per

manufacturers recommendations. Extra care wlll be required during handling
and Installation.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

COVER HEIGHT

Names

Dates| Approved By/: %_’_

Designed By

09/85 State Drainage Engineer

Drawn By

HSD

o09/85 | Revision Sheet No. Index No.

Checked By

EGR

wis| o+ |40r5 | 205




Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Round Shape- HS 20 Live Load

Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Arch Shape- HS 20 Live Load

Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Underpass Shape- HS 20 Live Load

Aluminum Structural Plate
Height of Cover Limits*
Combination Metal Thickness, Reinforcing Rib Type, and Rib Spacing
Pipe-Arch Shape- HS 20 Live Load

Minimum Height of Cover (Ft.) Minimum Height of Cover (Ft.) Minimum Height of Cover (Ft.) Minlmum Height of Cover (Ft.)
Diameter |  Area Span | Rise | Area Span | Rise Area Span | Rise | Ared 1.00 1.50 2.00 2.50 3.00 3.50
(Ft.-In.) | (5q. F.) 1.00 1.50 2.00 2.50 3.00 3.50 (Ft.-In. )|( Ft.-In. )|( Sq.Ft.)|  1.00 1.50 2.00 2.50 3.00 3.50 ( Ft.=In. )|( Ft.-In. )| Sq.Ft. ) .00 -850 20 250 3.0 .50 Ft.-In. )\( Ft-In J|( Sq-Ft)
- - - 125 .loo .100 .100 .I00 .100
5-0 9 125 100 .Io0 100 oo 0o 50 | 19 | 7 () pg oy 03 '3 3 61 | 59 |28 |2s-I8| oo 100 100 100 100 67 | 5-8 | 30 |.25-m-18| .00 o0 100 100 100
(45) t3) (31) (31) t31) (3) i.; /?J (29) | (25) (25) (25) (25} (25) 6l | 5-9 | 32 (25) (22) (22) (22) (22) (22)
5-6 23 I25-1T-18 100 100 100 /00 .100 53 3] 30 7-3 Z 34 -,
- - /25--18] 100 100 100 100 100 5-Il /25-I7-/8] ./50 .100 100 100 100
6-0 28 (37) (25) (25) (25) 125) (25) 6-0 1-10 8 J25-1r-18| .00 100 100 .00 100 63 | 65 b (25 (22) (22) (22) (22) (22) 7.9 | 60 | 3 (22) (22 (197 (9) (19) (19)
2-4 0 (37) (25) (25) (25) (25) (25) ez | eu 34 8-1 | 6-1 | 39
66 ;g -’Zf;;f)' 18 ('fzo) {'g) ('éoz") - et §:§ g 64 | 773 | 7 85| 6-3 |42 |iz5-1w9|.z5-0-8 | 100 100 700 700
7-0 63| 79 | 3 g-0| 6-4 | 45 (19) (19) () () () ()
7-6 “ 125-I-9 | .50 70| 24| 12| .I25-Tig | .00 -Ioo 00 -100 -100 65 | 81 | «
- .125-IT- . 100 100 .00 .Ioo 2-0 | 5 (32) (22) (22) (22) (22) (22) 93 | 65 | # - -
_ B ~ .125-17-18 |.125-1-27 125 .00 100 /25-17-9| .125-1-18 125 100 100 .10
§-0 %0 r28) 37 (19 (19 (19) (19) 33| & e B (14) (12) (12) 9-7 | 6-6 |50 () () () (15) (15) (151
38 | 20 t14) (14) on | es |23
5 ol "2,52:5'9 "2{52'517)' 8 (",;"; e -100 g 80 | 2 | # | J25-ms| 50 00 100 100 100 20| 12 | JB0-I718 | JZ5m-2r | J50 725 125 0-3| 69 | 5% |.r5-Ix-9| 258 |J25-T-2r | .10 700 700
() 354 | 20 (28) (377 (19) (9 (19) (9) 3-0| 120 | 124 (13) (13) (13) (3) (13) 10-9 | 6-10 | 58 (16) (16} (6) (14) (14) (14)
u-1 | z-0 | e
. _I7- - . . - 26
A S TS | 2 e | 25 o0 g iy 42 38 | 24 | 53 J25-I7-9 |J25-Ix-27| J25-I-27 | 125-T1-54 | ./25-T-54 us | 71 | 64 25718 | i25-T-2r | 125 700 0
t22) 9-0 2-11 o |.25-rz-9 | .1e5-I-18 100 .100 .100 100 14-0 | l2-n1 | 143 t12) (12) (2) (12) (12) n-g |72 |68 (14) (H4) (14) (1z) (12)
. _I7- - - 125)
fo-6 oo |9 | T izs I | oo ;oo oo 30| 2 [ 2 () tr o () ae | 55 | m B9 |z | i az |54 |55 [ es | 73 | 7 T50IZI8 |J25T-Z | 50 700 100
r32) f20) (20) 81 33 e | 1 | 65 () ) n ) n 7| 7-5 | 74 (13) (13) (13) () ()
-6 104 J25-I¥-/8 | ./e5-II-&7 125 .I00 .100 10-0 125-17-9 | .125-IT-18 125 100 100 100 — — — —=- 2-ny 7-6 |7
b 3-6 25 |- . ; 5-5 | 14-5 | 7 150-IZ-9 |.125-IZ-18 | .125-I-27 |.125--27 | .125-I-2 51| 82 | a3
12-0 4 (18) (18) (18) (2 (2) ;_Z _3_7 (22) (22) (22) (5} (15) (15) 15-6 I5-2 190 o o on o) o) 51| 84 | &
g:g g: /50-IZ-18 | .125--27 | /50 ;1,725) 21,}25) 6-2 | /5-6 | 200 .225-17-9|.150-17-18 | .150-I-27 | .150-I-27 | .150-I-27 13- 85 | 9 [25-I7-9 |./25-Dz-27 | 125-IT-27 .100 100
(23) () (23) -0 36 28 | 75-I7-9 | J25-T-8| J25-m-zr | .00 100 100 6-6 | -0 | 208 (10) (10) tio) (10) () 14-0 | 87 | 94 (2) (2 (12 o) o
13-6 145 125-Iv-9 |./25-02-27 |.i25-m-27 | .I50 /50 4-6 37 (32) (20) (20) (14) (14) (14) 16-8 | I16-4 2/5 13-l | 9-5 | 102
14-0 156 (1) (16) (1) (2) t2) 5-8 50 14-3| 97 | 106 125-17-9 |.125-IZ-27| .125-1-27 125 125
14-8| 9-8 | 1o o) ) ) () ()
14-6 167 125-I-54 |.I125-I¥-9 |.125-Ix-27 | .125-I-27 | .125-I-54 12-0 4-/ | 35 J125-I7-18 | .125-I-27 125 .100 .100 14-1 | 910 | 14
15-0 79 (15) (15) (15) (I5) t5) 50| 4 (1g) (g) (g) (2) (2) /5-4| 10-0 | 119 150-17-9 |.125-1z-18 | .125-0-27 | .125-I-54 125
6-3 | 59 15-7 | 10-2 | /23 ) () ) () o)
15-6 19 50-IZ-9 |.125-07-18 | .125-I1-27 | .I50-I-54 |3.8/11//350 16-1 | 10-4 | I128
- 204 - n 225-I7-9 |.I150-IZ-/8 | .125-I1-27 |.125-1-54 | .125-I1-54
i e ake i el e S p o150-TT-18 | 125127 (o) }'ffi '(I/Oﬁ /6-4 | w0-6 | 152 22{70? *1"0) (10 (10) (10
16-6 ar .225-17-9 | 150-1z-18 | .150--27 | 150-1r-27 | .150-1r-27 s | 59 (23)
-0 23 e | om () () () oo | ALUMINUM STRUCTURAL PLATE NOTES
7-6 245 M75-17-18 | .75-m-27 | J75-m-27 | .75-m-27 14-0 4-8 47 J[25-17-9 | .125-Z-27 | .125-IT-27 .100 {’I;”;
- 57 | s8 (16) (16) ti6) o) . i .
16-0 259 (19) (9) (9) (9) 65 | 70 I. Allowable cover ( minimum & maximum) is measured from the outside valley of crown plate to the
18-6 274 75-17-9 |.7s5-mr-27 | 75-m-27 | r5-m-27 7-3 8l bottom of flexible pavement or from the outside valley of the crown plate to the top of rigid
19- 289 (18) (18} (18) (18) 5-0 -8 50 25-17-9| .J25-IZ-27 | J25-I-27 125 25 pavement. Minimum cover must be maintained in unpaved areas. Maximum cover is measured at
g-g gg (15) t/5) (15) (15) (15) the highest fill and/or the highest pavement elevation.
9-6 305 .za(oz-oﬂ)z-s .zot:-z.gz)-ﬂ 20((7:01;27 Zo?;g;g 7-5 | & 2. To find the minimum material requirements for the aluminum structural plate structure:
7-9 93 a. Select the span in the left hand column that is equal to or larger than structure size
6-0 | 5.3 | e0 150-1Z-9 | .i125-17-18 | .125-1-27 150 125 required.
6-2 73 (18) (14) (14) (i) (14) b. Select the cover In the fop row that Is equal to or smaller than that required for the
7-1 86 site.
Z-g %} ¢. Intersect appropriate span and cover to find the appropriate plate.
Example: Round Pipe, Span= [7'-0", Height of Cover= 2'-7" (use 2.5 ft. in table ).
-0 5-3 | 64 .zz{sg-s J[50-IZ-18 | .125-I-27 (-gOSJ (1,750) Ans: I50/1L/27 (7 )
g:z ;g o) (13) The table selections show metal thickness, rib type,rib spacing and maximum cover.
80 | o5 Example: .I50/IL/27 =0.150" thick plate structure with Type ITrib at 27" on centers on the crown.
g-0 | ne Number (I7 ) in parenthesis below combination indicates maximum cover in feet for the given
combination of plate thickness, rib type, and rib spacing.
B8-0 | 5-9 75 [75-IZ-18 |.125-I'C-27 .200 175
6-9 90 (19) (i2) (22) (9) 3. Arch shapes shown are single radius and have a rise-to-span ratio of 0.30 to 0.53 Structures
7-8 105 with rise-to-span ratlos of less than 0.30 are ftypically not used because of structural
86 | I8 considerations.
S M 4. Tables based on HS 20 wheel loads.
. Tables based on wheel loads.
19-0 6-4 a7 125-17-9 |.125-1z-27 | 125-IC-54 |.125-I7-54
7-4 | 03 o ) ) )
8-2 8
90 | 133 MINIMUM AND MAXIMUM
95 | M COVER FOR ALUMINUM

X Number in ( ) below combination indicates maximum cover for the given combination plate thickness, rib type and rib spacing.
All maxium cover depths are given in feet. (See Note Number 2 Under Structural Plate Notes ).

DESIGN NOTES

I. The plans must call out size, metal thickness, reinforcing rib type and rib spacing.

inducing excessive strain in plate.

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
soil and foundation must be checked to ensure that they to react against these pressures to avoid

STRUCTURAL PLATE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

COVER HEIGHT

Names | Dates| Approved By
Designed By | WPH | 7/57 State Drainage Engineer
Drawn By 4T 7/97 Revision Sheet No. Index No.
Checked By | wpH | 7/97 00 5 of 5 205
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A ‘-I Grate Consistin <—I
Transverse Bars or Ver'ﬁaallBalrsg B

And Transverse Bars *lf" Opening
( Web Spacers ) For Flxed Helght Grates,
_ n
—_— r Opening At the Plpe Cﬂe 3
- Concrete Backfill _|

<

= .

o I~ ¥4 Bars Continous . N .. $ Removeable Grate

, On Both Sides Sy iy o St 6"
.- ) * : v Y Grate Frame
. B 4 . .. With Anchoring Lub
R | Concrete Baokfill L
124" Max C o ] Y B | . CSP 16 ga
< = ¢ L - ™ PIpe Channel
[la} ’7' . . 'v' . ; /5" Dla Std. [————— Drain Channel
R Unl Otherwl, R
. | Channel s’,;:;: In 7,7;;; ¢ Concrete Backfill
-
.. . L ——— Drain Channel
V. S.p 4 . ( Bottom Shape Optional )
| : . - 4" Unless Otherwise —
v e e . Shown in Plans
. o
o
- J
PREFORMED POLYETHYLENE ALTERNATE ROUND CSP ALTERNATE PREFORMED CHANNEL WITH REMOVABLE GRATE
SEE SHEET 2 FOR TYPICAL LOCATIONS SEE SHEET 2 FOR TYPICAL LOCATIONS
GENERAL NOTES
DESIGN NOTES

I. Trench drain Is intended for use in gutters and driveways as shown on the typical locations on Sheet 2. I. Where placed adjacent fo reinforced concrete barrier wall or median barrier wall, the

Type I is intended for use in Type E and F curbing, and adjacent to traffic separators and standard barrier walls. without grate.

Grate is required across driveway openings in valley gutter and drop curb. Type II is infended for use across driveway openings in valley
gutter and drop curb. Trench drain shall not be placed in designated pedestrian paths unless ADA compliant grates are used.

designer shall detail in the plans the positian of the drain relative to the wall to avoid
conflicts with the L-wall and cantilever wall of the barrier wall. See Index 4/0.

2. Unless shown in the plans, outlet pipes and pre-formed channel inverts shall be sloped 0.6% or steeper toward the outlet 2. The designer shall identify the following in the plans:
regardless of the surface slope. (a) The type of drain at each location,
(b) The begin and end locations of the trench drain
3. Trench drain may be stfubbed directly into drainage structures, or outlet pipes may be used to connect french drain to drainage structures. (c) The location of the outlet pipe if the trench drain is

4. A cleanout port compatible with the manufactured system shall be provided for Type I drains at the upstream end and at intervals not not stubbed directly into a drainage structure.

to exceed 50 feet. The cleanout port shall provide an opening 6" to 10" wide ( transverse to the trench drain length) and /8" to 24" long.

Where cleanouts are placed adjacent to raised curb or separator, the curb or separator shall be formed around the cleanout. 3. Capture efficiency for Type I trench drain may be computed using the equations for slotted drain
The cleanout shall have a removable load resistant cover or grate. in FHWA's HEC 12 & 22.
5. Trench excavation must allow for @ minimum of 6 inches of concrete to be placed under and alongside the trench drain channel system. 4. Round pipe alternate is available in 12, 18, 24, 36 inch CSP. STATE OF FLORIO A DEPARTVIENT OF TRANS ORTATION

Under round CSP Concrete backfill shall meet the requirements of Section 347. At the end of all units ( Type I or II ), the concrete ROAD DESIGN
backfill shall extend 6" minimum past the end of the drain opening.

6. Traverse bars for Type | trench drain shall be spaced 4 to 6 inches on center.

7. Whenever the work disturbs existing conditions or work already completed, restore the same fto its original TREN CH DRA/ N
condition in every detail. All such repair and replacement shall meet the approval of the Engineer.

Approved By
8. For payment and channel materials see specification Section 436. fames | Dates %A /C

Designed By | CH 02/01 Statd Drainage Engineer

Drawn By JDT 02/01 Revision Sheet No. Index No.

Checked By | cpp | 02/02 04 lof 2 206




21_31[ ZI_OII

* Std. Curb * Std. Curb 2'-0
W D a * LSM' Curb
’-‘—» <§.ll_{ P— |

I'=4" Slope To FIt Drive [i—gt

75/11 ; 72_/11

6/!

On Preformed

In Driveways
N N Y,

WITHIN TYPE E CURB WITHIN TYPE F CURB WITHIN DROP CURB

/1_3” 4’ O”9 61_0”9 Or 81_6”

—]
—t

—
—

¥
Separator Slope To
Shoulder 3"

/“ F1t Roadway
Pavement L ’/ Exposed Heel {x
\

[

Y

n

ﬁ
T—%%

/2[[ L

2'-10"

)
!

. Y,

J

ADJACENT TO STANDARD BARRIER WALL ADJACENT TO TRAFFIC SEPARATOR

ROUND PIPE ALTERNATE SHOWN, BUT PREFORMED POLYETHYLENE ALTERNATE ACCEPTABLE

TYPICAL LOCATIONS FOR TYPE I

Grate To Be Used

Edge of Grate Frame

B S L

WITHIN VALLEY GUTTER

Polyethylene Alternate

Edge of Grate Frame

Slope To //,_ o

Frt Drlvewiy\il P‘iﬂ AL e /z/u
‘ - T lt 74" STD
' /1 Optional

T rench

WITHIN DROP CURB
TYPICAL LOCATIONS FOR TYPE II

* As Necessary To Provide 6" Of Concrete
On This Slde Of Draln

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TRENCH DRAIN

Names | Dates| Approved B%A /
Designed By CH 02/01 _

State Drainage Engineer

Drawn By JDT 02/01 | _Revision Sheet No. Index No.

Checked By cop | 02/02

w | 2or2| 206




3

’/ Inlet Type 2 Symmetrical About €

2' Dia. Cover
See Slab Reinforcing < - € Inlet
Detail This Sheet. <
_/4% 6" A
E— a e
5" @ Concrete ?P
Support Post =
[ 10"-0" 370" I
/3'-0"

L4

PLAN (INLET TYPE 2 SYMMETRICAL ABOUT €)

To Be Paid

Limits Of Inlet Construction To Be Paid
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REINFORCING SECTION

4'-0" DIA. STRUCTURE BOTTOM (SECTION AA)
TRANSVERSE SECTIONS FOR INLETS TYPES 1,2,3 & 4

DIMENSION & REINFORCING HALF SECTION
TYPES A & E CURB (HALF SECTION AA)
(TYPE E GUTTER SHOWN )

At
#6 Bars @ 9"J

5" @ Concrete Support Post

La

INLETS TYPES 2 AND 4

SLAB REINFORCING

GENERAL NOTES

. The finished grade and slope of the inlef tops are to

conform with the finished cross slope and grade of the
proposed sidewalk and/or border.

. 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.

. All steel in inlet top shall have l% minimum cover unless

otherwise shown. Inlet tops shall be either cast-in-place
or precast concrete.

. The rear wall portion of inlet tops Types I, 2,3 & 4 may

be constructed with brick. Dowels to top slab required.

. For supplemental details see Index No. 20I.
. Only round concrete support post will be acceptable.

. These inlets are designed for use with standard curb and gutter
Type E and Type F. Locate inlet outside of pedestrian crosswalks.

For structure bottoms see Index No. 200.

Inlet to be paid for under the contract unit price for Inlets
(Curb) ( Type _—_ ), Each.
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Fillet Each Back Corner
Required When Round
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r> #46 6" o.a.\I—>P Fﬁﬁ F»

#5 6 5" o.c. BB,

e T
Wﬂjﬁ T e a

— = W e et
b i

€ Inlet
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Symmetrical About € )
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TOP VIEW

-

To Be Paid For Limits Of Inlet Construction
As Curb & Gutter ‘

Of Gutter )

To Be Paid For
As Curb & Gutter

[}

"
#5 Bars 2'-0" | I-g" \ 10¢ |
—
@ 5" Ctrs. 2%" 6" 6" G" #4 Top Bars ‘ ‘
( Provide Horiz. T : #4 Bottom Bars
Hook On Throat 6 6" 6 Slope_To Match Adjacent Curb With 2" Top Radius
End Of Top Bar) And 3 Bottom Chamfer Orl} Radius
~ =
A 3 Lo 1" =0 Theo.
~ E AN © ° ‘1 D *{ Iz ‘ <) Y| _cutter
— o
o
L "
S |5 8%
g = = D\Eu R
I ] N #4 Bars Ry
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x| Se @ 6" Ctrs. h
85| 88 ||Pq| | o==Corner Fittet (See Hote 6.) {
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Qo —
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EE 82 | |kd A o ~#4 o+ 6" Ctrs. Horiz.
&J 3" Chamfer
::,5: 6" #4 Diag. Bars 36" “ 6" ~*4 @ 8" Ctrs. Vert.
ax
L= Inlet Bottom Or Riser —a|
A e
( Steel/ Cover Shown )
SECTION AA
| /-g"
Q L
<~
o
N

Intermediate Bars
( Discontinued When
Space Between Adjacent
Longitudinal Closer

Than 8" Centers)

This Area May Be Cast
Intricately At No Additional
Cost To The Department.

SECTION PP
| /' | /1'5"
T 3 -
L\ & -
Theoretical — _
- Depressiaon N
3 Elev. == ~

This Area May Be Cast
Intricately At No Additional
Cost To The Department.

L— /0"

7!
6" 6"

3 1_ 0 "
Gutter Transition

8'-0" 3'-0"

Gutter Transition

SECTION BB
(Curb Inlet Top Type 6 Symmetrical With Left Half )

INLET TYPE 5

GENERAL NOTES

The finished grade and slope of the Inlet tops are ta conform with the finished cross
slope and grade of the proposed sidewalk and/or border.

. 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.

. All reinforcing steel shall have /{" minimum cover unless otherwise shown. Inlet tops shall

be either cast-in-place or precast concrete.

. Precasting of this inlet top 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.

. Concrete meeting the requirements of ASTM C478 (4,000 P.S.l.) may be used in lieu

of Class I concrete for precast units, manufactured in plants which are under the Standard
Operating Procedures for the inspection of precast drainage products.

. The corner fillets shown for rectangular throats are necessary only when throats are to be

used in conjunction with circular inlet bottoms or when used on skew with rectangular
inlet boxes.

7. For inlet bottoms see Index No. 200. 4'and larger bottoms are to be used with 3'-6" riser.

8. These inlet tops are designed for use with standard curb and gutter Type E and Type F.

lo0.

.

2.

/3.

Locate inlet outside of pedestrian crosswalks.

. See Index No. 20l for supplemental details.

All steel used for frame and cover shall meet the requirements of ASTM A36/A36M.

Either cast iron covers or steel covers may be used. Iron covers shall be Class No. 30
castings in accordance with ASTM A48.

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 are to be grouted in accordance with the grouting detail
shown on sheet 2 of 2, in lieu of tack welding.

Inlet to be paid for under the contract unit price for Inlets (Curb) ( Type_— ),
Each.

/-3 | gt |
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Epoxy-Sand Grout
Each Side

4-04"0. to 0. of Frame ‘
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( See Detail)

HALF SECTION DD SECTION EE
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4' Separator

J

B
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"

.— % Exp. Joint (Typ. )

6' Separator

o

Transition /I

o Pav

T

ement Depression %

s Transition

Al

PLAN

To Be Paid For As Separator ( No Deduction For Inlet)

To Be Paid For As Inlet

SECTION cC

Y

Superelevated Pavt. | I'-6" 9"

||
]
]
|
-
Lo

Pavement Transition To Inlet

Pavement. ‘

| Theoretical Gutter
I

180° Hook
(Typ.)

_ ,— Pavement

|
N LN

MODIFICATION WHEN USED
AS A WANHOLE

3 H 6"

[—o

‘ 7" Min.

Const. Joints Permitted
Between These Limits
See Index No. 20/ For

Minimum Dimensions.

®
R ! #6 Bars
) A\ 6 Bars AC/ Std. Hooks Required Each End Of
Straight Bars And Right End Of Bent
| Bars: 180° Hooks, Canted 60° (+), On
90° Hook 0dd Bars; 90° Hooks, Down, On Even
b Bars Numbered From Throat Side.
(Typ.)
| =V-¢ N
il N |
. o '
6 Bar- — \ | =
THROAT DETAIL // A\
) N ] S
il o 3
N / ) IS
_ | $
i i 5
#5 Bars ! _;_ _{_ _{_{_- == f= [\ -
t 1 —t 1&7_70
Throat Side —| W ee
6@ 5" 3 ~ S
6' Separator
4 Sevarar REINFORCING STEEL DIAGRAM
eparator r TOP SLAB OF INLETS
7
Type III Frame " " ' $T "
( Cover Not Shown ) 9 454‘ 2 9
LL | 6"
Pavement < ‘ #5 Bars ‘
~

6" -\-m- 3! }r,- 6"

jﬁ 14" Clear (Typ.) |]

Varies
4"Min.
15' Max.

w ol

o || 80|

Nty
SECTION AA

GENERAL NOTES

Pl 1
° N\RF‘ F% :*: %Mwenf

~

Const. Joints Permitted
Between These Limits-See
Index No. 20/ For Minimum —_|
Dimensions.

For Battom Slab

—:r j —Top Slab .
e — — =t t—e—t —a] Hooks Required

See Throat Detail And
Reinforcing Diagram For H
Hook Arrangement ?rr

| I'- 9" Min.

/#6 Bars, 12" oc

Rebar Embedment
Options See Optional
Construction Joints,
Index No. 20I.

I. This inlet is used In Trafflc Separators Types Iand II; or, in separators constructed
with Curbs Types A, B and E and sidewalk paving, which cannot accommodate Inlets
Types I, 2, 3,4, 5, 0r 6. Use of this Inlet on through traffic side of the separator
is not permitted in medians with Curb Types A and B. Locate inlet outside of

designated pedestrian travel way.

way of pipe when necessary. Bars to clear pipe by /é .

“on

E

For supplementary details see Index No. 20I.

o

Reinforcing-¥4 bars @ 12" centers unless otherwise noted. Cut or bend bars out of

Recommended maximum pipe sizes are 24" longitudinal and 30" transverse. For larger
pipe, inlets with Alt. B bottoms, Index No. 200 are recommended.

Inlet to be paid for under the contract unit price for Inlets (Curb) ( Type 7 ), Each.
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A REINFORCING STEEL DIAGRAM
PLAN TOP SLAB OF INLET
6' Separator
To Be Paid For As Separator ( No Deduction For Inlet) 4' Separator
To Be Paid For As Inlet 184" | 2 5%
4 5' 4' "
6] e é Type II Frame ,
. < Py == (Cover Not Shown ) 5
"‘l © Pavement <1 r‘ 4
V# ¢ J 6" 4! 6"
M N 1 ]7 7777 T - \ - -~
1 T\I ® \\‘Qﬁmjiiii > TR #5 Bars
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| . NN 1 ‘ ;‘ T Y —Top Slab Rebar
‘ § S I ; £ @4: —_— r+ oS o] Hooks Required
- NT n -\-Tf 7] \“_/— f H #5 Bars .H
T T W | oo 6. 3 116" > See Throat Detail And
\r S §§ ‘ " ‘ =~ H Reinforcing Diagram For H
‘ ‘ 9 %o ’m /é Clear (Typ. ) ‘ Hook Arrangement ?‘./'
- J L | H H
# Const. Joints Permitted ” ’
7‘4 H /26,, .%%rs H Between These Limits- See
—~ ¥ Index No. 20/ For Minimum ‘ #6 B o
—_—t = — Dimensions. . ars, oc ’
SECTION CC laé" 2! 5%" + ‘ / ‘
| ————
T SECTION AA
2. (
w SECT/ON BB For Bottom Slab

Pavement Transition To Inlet

I

7"

A /4;39' Hook @_
< * 60° - L1yp.
© / / s
'cal - -

Pavement-
= )

LLPavemem‘ /.

3!

Use of this

‘ 7" Min.A

n
| e

MODIFICATION WHEN USED
AS A MANHOLE T

I Cut or bend

Const. Joints Permitted
Between These Limits-
See Index No. 20l For
Minimum Dimensions.

GENERAL NOTES

This inlet is to be used only in Traffic Separators Types IZ and X; or,
in separators constructed with Curbs Types D and F and sidewalk paving,
which cannot accommodate Inlets Types I, 2, 3, 4,5 or 6.

inlet on the through traffic side of the separator should

be avoided in medians constructed with Curb Type D (Curb inlets
Types 9 or [0 are recommended ). Locate inlet outside of designated
pedestrian travel way.

2. Reinforcing-¥#4 bars at 12" centers unless otherwise noted.

bars DL{'f of way of pipe when necessary. Bars

to clear pipe by 1% .

3. Recommended maximum pipe sizes are 24" longitudinal
and 30" transverse. For larger pipe, inlets with
Alt. B bottoms, Index No. 200 are recommended.

4. For supplemental details see Index No. 20I.

5. Inlet to be paid for under the contract unit price for Inlets
(Curb) ( Type 8), Each.

#6 Bars
ACI 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.

2e 3"

Rebar Embedment
Options See Optional
Construction Joints,
Index No. 20I.
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#4 Bars Continuous
Or 12" Returns ( Same

#5 Bars Top
/ - ” ” Py \ #6 Bars Bottom Below )
/2" Returns, Each (Min. ) #4 Bars, 6" cc, Top & Bottom

Face Of Curb

- —F | —*48ar
(O O O T el -
| [[[E[[[%EE%EE%EE%ED | HIW40 X WEO | N i I

- ot Welded Wire Fabric, AN I :
|'|_|:|:|'|_|:|:|'|_|:|:|'|_|:|:|'|_|:|:|_|_|:|:| Direction Of Bottom ‘ 6" cc, Bottom
T L o _<Fredominate Flow Opening A 8 H ‘ | | #4 Bar
(Lo O 4 e ) s LA
L t L I I 4

>>#4 Bars, 12" cc
Or 4x4-W4.0 x W4.0
Welded Wire Fabric

- | | /

n

Closed Stirrups 8" coc—1
( Three Sides)

T
—

1L
}

TOP VIEW o H | s | | ‘ Welded Wi
3 . 1 ‘/(i J L — 2 #4 Bars Top &

364" ¢ curb Box) | /83 6" — ‘ —

Z 7 - g&; ;Lljjﬁgg\i - Jf{ Bottom
35% (Frame) ’.A 4 5 Bar Top &

0 g Bottom, L=/8" |

L 35z (Grate) N 7 #4 Bar (12" Legs)
N Adjustable Curb Box TOP VIEW TOP VIEW

(6" to 9" Curb Height)

IIIIIIIIIIIIII IS

© : ;_I #5 Bars
zzza #4 Bars (Or Fabric)
’ I gs’:l | ‘ ‘GTJ ﬁj'é"l 24" + 7(4;) |3£}7 #5 Bar /
I o
= 377 ! 3" < - #6 Bar < | #4 Bar
\ m \ ‘ ‘ © — Wire Fabric © []
4 TRANSVERSE SECTION
) / —]
Optional Key—" Optional Key
LONGITUDINAL SECTION ‘ ‘ (In Lieu OF Dowels) \ ‘ ‘ (in Lieu OF Dowels) | |
FRAME AND GRATE \ 36" ord-0" | |g" \ 3- 6" s
LN_[ ( Bottom Or Riser ) ]_Nt L\i ( Bottom Or Riser ) H
L SECTION AA SECTION BB
I =
e ‘.i ﬁ"Boﬁom Lug (2 Corners) e (SEE NOTE 6 BELOW ) (SEE NOTE 6 BELOW)
I/ i
B L L L] L] L e TOP SLABS
e Approximate Debris Free Capacity
3 I (0.02 Pavement Cross Slope )
| | | | | | | | | | bis ” . GENERAL NOTES
L Ll e L L | 5
| | | | | | | | | | | | e ~. y I. This inlet is primarily intended for locations with light to moderate flows where right of way does not permit the use of throated Curb Inlets
| | | | | | | | | | | | < *EZ.O yz (y/ Types | through 6. The typical application is on curb returns to city streets. The inlet grate is suitable for pedestrian and bicycle traffic.
Y =~ 3 G
| | | | | | | | | | | | & e 1.04-4-9 * sutt el 2. This inlet to be located outside of curb ramp area in vertical faced curbs such as Curb and Gutter Type F. Grate shall be oriented with
3 . 57‘// vanes directed foward predominate flow.
b 0 3. For structure bottoms see Index No. 200. For supplemental details see Index No. 20I.
2 100 90 80 70 60 50 ;
TQIQI a /a (%) 4. All steel in slab tops shall have 14" minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete.
| | | | | | | | | | | | N Intake Total 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 riser wall.
fnl&f EFF IC,ENCY CURVE 6. When used on a structure with dimensions larger than those detailed above and risers are not applied, the top slab shall be constructed using

Index No. 200 with the slab opening adjusted to 24" x 36". The "Special Top Slab" on Index No. 200 is not permitted.
7. Frame may be adjusted with one to six courses of brick.

8. Inlet and grate detail shown is Neenah R-3067-L. Vaned grates with approximately equal openings will be permitted that satisfy AASHTO HS-20
# g" — loading. Inlet and grate shall be Class 30 castings in accordance with ASTM A48 Grates shall be reversible, right or left.

TOP VIEW

see petail A’ el TYPE 9

"
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R
Lllu__ }‘ 12 EqualSpaces 27%_" ‘{_‘g" 3£MR g Tix' /\J@L\m STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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TOP VIEW
2/35"
%n ‘ 205’"(Frame)
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) S—

fﬂ =~ 1" Seat 20"
e oo

3 n
LONGITUDINAL SECTION

Face Of Curb
_

Direction Of
Predominate Flow

Adjustable Curb Box
(6" to 9" Curb Height)

FRAME AND GRATE

[ | L]

”ll

- [ ] []
:{ L‘ﬁ\ 3" Bottom Lug (4 Corners) 1“?
PLAN
194"

\ 6 |

1 ﬂ
N TTTITTT A

See Detail B

7 Equal Spaces 028

See Detail A

SECTION

GRATE DETAIL

TRANSVERSE SECTION

Approximate Debris Free Capacity

0
100 90 80 70 60

E (0.02 Pavement Cross Slope )

S 30

320
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© 07 4 gn Ui il
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50
alm‘ake/ GPTm‘al (%)

EFFICIENCY CURVE

DETAIL A

e

EM

DETAIL B

#5 Bars,With Hooks, 4" cc,
Bottfom, 4 Sides

#5 Bar, Each Corner

Opening
Centered

24"

Frame Position

#4 Bars Continuous

TOP V/EW Or 12" Return Laps

4

F Optional K ey__/ q
‘ (In Lieu Of Dowels) ‘ 6" Concrete
8" Brick

3"5" or 4:_011 J
( Bottom Or Riser)
SECTION AA
(SEE NOTE 6 BELOW)

TOP SLABS

Top & Bottom—|

Frame Position

B

Closed Stirrups 8" cc;

#5 Bars, With Hooks,

6" cc, Botto
#4 Bars m\

#4 Bars

—

e e
SN
YA N I ]
Z T
AN
|
‘ H ‘ £#4Bar
w |17 IN
——— 7J ‘ |_#4 Bars, Top & Bottom
. i

#4 Bar (/12" & 24" Legs)
Same Opposite

Cad
®
8"

Optional Key—" /
(In Lieu Of Dowels) ‘ ‘

3:_511 | 6
( Bottom Or Riser)
SECTION BB

(SEE NOTE 6 BELOW)

GENERAL NOTES

. This inlet is primarily intended for locations with light flows where right of way does not permit the use of throated Curb Inlets

Types | through 6. The typical application is on curb retfurns to city streets. The inlet grate is suitable for pedestrian and bicycle traffic.

vanes directed toward predominate flow.

bottom or riser walls.

. This inlet to be located outside of curb ramp area in vertical faced curbs such as Curb and Gutter Type F. Grate shall be oriented with

. For structure bottoms see Index No. 200. For supplemental details see Index No. 20I.
. All steel in slab tops shall have l-};' minimum cover unless otherwise shown. Tops shall be either cast-in-place or precast concrete.
. For Alternate B applications, top slab openings shall be placed such that 2 edges of Inlet frame will be located directly above

. When used on a structure with dimensions larger than those detail above and risers are not applied, the top slab shall be constructed using

Index No. 200 with the slab opening adjusted to 24" x 36". The "Special Top Slab" on Index No. 200 is not permitted.

. Frame may be adjusted with one to six courses of brick.
. 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 ASTM A48. Grates shall be reversible, left

or right.
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TYPE 10

Approved By

Names | Dates
Designed By | EGR State Drainage Engineer
Drawn By HSD /81 Revision Sheet No. Index No.
Ghecked By | &G 181 04 lof | 2/5




4'-0" Without Sidewalk ( Typ. )

ﬁin 1_pan 6’ " H
6'-6" Where Sidewalk Abuts Back Of Curb ( Typ. ) B d #2 0 ‘i/gg%léigsL/:;de LayerB
- : F2 Bars Of Reinforcing
util. Strip o Jp-
5'-0" Sidewalk | & Curb I'-6 7 SN €
- &7 7 ® A}
* D / 7 X \
. - | #4 Bars,Top and
5] *4 Bars @ 6'CC Slope To Match Adjacent Curb With 2" Top Radius 7 n T Bottom (Typ. )
And 14" Bottom Rddius £ f/ \
o o '/ o o o c === =i —l= — C
= \94 i \
X / | . N\ .
= 5 T 5 5 5 I A / 7 \\ \ D ko& A
< " pd
N \%2 — T T =
; , %
2 Py o o I ry e / I'O” Max ‘::‘ X. A AN -
4  — < )
i i oj i / /y i : i c—1 " #4Bars #
*4 Bars @ 6'cC” 2-33" I—»g I'—r A —*4 Bars
*# 5 Bars e 6"Continuous 5,_0,, b
Around Structure (See Section BB) 6'-0
SECTION AA TOP VIEW
6" J-g" To Be Paid For Limits Of Inlet Construction To Be Paid For
6" I'-6" As Curb & Guftter Ty ¢ As Curb & Gutter
T F.L.Of Gutter ™
= T =to = b
-\ ™ - K = S T Q —
Theo. Gutter] © < I ) + & N © 111'\ — 1
. l[:)_a/epressmn " 5 v < —_— |-t
N ev. ] N R 1 % =
L [ = | ~ % R
3'-0" 3'-0" 3'-0" 3'-0"
8" Gutter Transition Gutter Transition
Curb And Gutter Type F SECTION CC
SECTION DD SECTION EE SINGLE BARREL FLUME
Varies From 3'-4" To 6'-0"
For Single Barrel Flume
See Multiple Barrel Flumes
For Span Variation
*5 Bars e 6'CC
Laps 15" Min.
¥
P (] L4 \ T 0 ]
Construction e 4 . < \
Joint Permitted — - o \
\ o b = _ XS
Q L] i (] = ///
R ol ° ° o /f: /
[
S| \ *4 Bars @ 6" <]
S g Typical All Around
Q 8 SINGLE BARREL FLUME DEPICTED
N SECTION BB FLUME W/SIDEWALK

|—>A

determine the radius and, where necessary, modify the inlet details

. All steel shall have I4" minimum cover unless otherwise shown. Inlets

. All reinforcement is ASTM A6/5/A6/5M Grade 60 steel, either smooth or

. Precasting of this inlet will be permitted. Precast units shall conform

. Inlets to be paid for under the contract unit price for Inlets

INLET (CLOSED FLUME) TYPE I

. Designer must specify Flume Type, "D" dimension, number of barrels

. Designer must specify where energy dissipating bricks are required.

GENERAL NOTES
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.

When inlets are to be constructed on a curve, refer to the plans to

accordingly. Bend steel when necessary.

can be either cast-in-place or precast concrete. Chamfer all exposed
edges 3"

deformed. Equivalent area grade 40 steel or 65 ksi welded wire fabric
may be substituted.

to the dimensions shown or in accordance with approved shop drawings.
Request for shop drawing approval shall be directed to the State
Drainage Engineer.

(Closed Flume ) EA.

DESIGN NOTES

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 fo

moderate flows. Multiple Barrel Flumes must be selected to meet
design heavy flows.

and handrail requirements in plans.

SINGLE BARREL FLUME DEPICTED

FLUME W/0 SIDEWALK
INLET (CLOSED FLUME) TYPE I

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CLOSED FLUME INLET

Approved By

Names | Dates %—’_
Designed By | J.D.T. | 03/9¢ Staté Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By | W.P.H. | 03/96 04 lof 3 2/6




Curb & Gutter Type "F"

*Brlcks To Disslpate Energy
When Called For In Plans.
Bricks To Be Included In
The Cost Of The Inlef.

Curb & Gutter Type "F"

Existing Ground

2'-0"
-
_______ Sod (Same \' ’

0d (>a \ / -
As Right) \ / — 1 Sod For Flumes WIthout Sidewalk
B |_ \ / ] B

*

% \_swale|or 3'-0"
Ditch :B_OD Slab

L4

SINGLE BARREL FLUME DEPICTED
PLAN

3'—o"

‘ 6'-0" ‘ Varles ‘ 6'-0" ‘

N ~~ N
XN . N
/1_611
Varies
/0" 2'-0" (Min)

#4 Steel Tie Bar

/#4 Steel Tie Bar

N

\ \
| |
| |
| |
— | =

SINGLE BARREL FLUME DEPICTED

ENDWALL

Varies

o

2" ‘

Varies

C &G

e

2" Typ

¢ Swale or Ditch

AR

I b S

6" X 6" Wa.5 X wWa2.5 Min. Welded Wire Fabric In
The Middle Of A 4" Thick Slab To Be Included

In The Cost Of The Inleft.

SINGLE BARREL FLUME DEPICTED

SECTION BB

y

SLOPES, DITCH APRON AND ENDWALLS

/ See Plans For Handrall Requirements

Closed Flume Inlet

4 n

] 2y

15"

‘ Sodded Slope

‘ 4'-0" Varlies

4'-0" ‘

16" Thick Sidewalk Toewall

6" Thick Sidewalk Toewall |

SINGLE BARREL FLUME DEPICTED

ELEVATION

HANDRAIL FOR FLUME IN SIDEWALK

Q\ 4" Thick Concrete Slab

Varies

| 30|

Varies ‘

‘ (Min.) ‘

Ditch Pavement To Be Adjusted When Inlet Present

SECTION AA

STATE

OF FLORIDA DEPARTMENT OF TRANSPORTATION

CLOSED FLUME INLET

Names |Dates | Approved By

-

Designed By | J.0.T. |05/99 State’Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By | W.P.H.|03/99 04 2 of 3 2/6




71_011 lzl_oll
i - -, -
\ = = -
# —— 5 # H— H— 3
& JITZ || A /I A || || AY
#5 Bars ( Typ. ) Al 1+ A #5 Bars ( Typ.) /1 HH 1 A\
Broken Lines T # Broken Linés T T #
Denotes Inside Layer 7 ] — 4 Bars,Top and Denotes Inside Layer 7 T T3 4 Bars,Top and
Of Reinforcing N 1 1T\ Bottom ( Typ. ) Of Reinforcing N 1 1 \ Bottom ( Typ. )
/ ;™ T \ \ / PR N 11 {1 \
HH \ c HH HH ¢
¢ Al — — — A ¢ AT i el e sl i i e o T 1T N s
Al A %, /7 Y\ %
7 1\ \\
|| ||
= ) A - e
W= N A I =NEE i
1 | 1 |
Center Wall 6" # Intermediate Wall — 6" 6" flm‘ermediafe Wall
_pl /i I_pl 4 Bars \#4 Bars 1_gh @‘/+ 1_pl \#4 Bars
4'-6 ¢ 4'-6 4'-6 *4 Bars 4'-6
5-0" 5-0" 5-0" 5'-0" 5-0"
TOP VIEW TOP VIEW
To Be Paid For Limits Of Inlet Construction To Be Paid For To Be Paid For Limits Of Inlet Construction To Be Paid For
As Curb & Gutter ¢ As Curb & Gutter As Curb & Gutter ¢ As Curb & Gutter
F.L.Of Gutter F.L. Of Gutter
o o
TD { W 1 | I | 1 ﬁ/_ to \L W | | | | - | 1 ﬂ/—
—_— IO -1 __ — —_— T T ——1_ —
\ [
3'_0" 5'-g" | 5'-g" 31_0" 31_0" 5:_011 ‘ 5:_011 ‘ 5"0" 3!_0"
Gutter Transition \ Gutter Transition Gutter Transition T T Gutter Transition
SECTION CC SECTION CC
DOUBLE BARREL FLUME TRIPLE BARREL FLUME
- 7'-0" N | |
- " % %
7 H— H— H 3
X /A [N 11 11 A) N -
#5 Bars ( Typ. ) /P ] Iy I A | ‘
Broken Linés T T T # P4
Denates Inside Layer 7 i T T — 4 Bars,Top and #4 Bar (Typ.) -|
Of Reinforcing R I I I \ Bottom ( Typ. ) N
, 11 11 {1 \ ¢ !
L nw nw w \ c — S
c e e e el e e e e e o e el e e i e e 1 i
/ 7 X \ ©
[ | | |
— I 1 T T = INTER WALL REINFORCING
ki
I . 4 I S
Il ) I
Intermediate WG//\A 6” Intermediate Wall z 6" 6" | Intermediate Wall \#4 Bars NOTE-' See Sl-ng/e Bdrl’e/ F/Ume FOf BCISG DimenSI'Of)S.
4"6" Q #4 Bars 4"6"
5-g" 5'-0" 5'-0" 50"
T
TOP VIEW
To Be Paid For Limits Of Inlet Construction To Be Paid For
As Curb & Gutter € As Curb & Gutter
F.L.Of Gutter
© Q\ STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
o 1 I 1 1 1 I ﬂ/
—_— [~ - _ —
31_0" 51_011 ‘ 51_011 51_011 51_0" 31_011
Gutter Transition | Gufter Transition Names | Dates| ApProved By
ge Engineer
QUADRUPLE BARREL FLUME Drawn By Revision | Sheet o | Tndex No.
Checked By 02 3 of 3 2/6




! € Inlet
rSymmefrical About € For Inlet Types 2 & 4
And For Double Throat Side Of Inlet Type 5. See

For Inlet Type 3,4, & 5

o
+~
S
]
Tabular Description Of Inlets, General Note I. ‘ A I Transition
[ | § concrete Barrier mn” price For Ba
H GRATE SLOPE The Contrdc
Omit Back Wall Under Barrier £ Slope Varies
For Inlets Types 3,4 & 5 r" B € Barrier Wall o g?;Dee %S)For Shoulder 273,;2 Remark
emarks
| } NS ’ _J‘ | —- - - - Slope | Rate
Std. Med.
T ——" — 0.03 | 167
| % 11 T —~— — SC;ncﬁ.fehd/dr.
J L — . . .
— 1 == 0.05 1 16 |rjox. Shidr.
0.06 /:5.6
A | - | b —tH-A
L | 1 J . Eye Bolt 0.07 |1:5.2
‘ ‘ © See Index 20/
0.08 /:5
, 0.09 [:4.5
PICTORIAL VIEW (TYPE | SHOWN )
8" } 4'-0" l—»-B } 8" 0.0 1:4.5 e (max)
PLAN (INLETS TYPES I THRU 5) INSET A
3,_0" 3:_011
r J‘ ’L J GENERAL NOTES
‘ | 1. Inlet Descriptions:
1 J Symmetrical About € For Standard Type |  Single throat, one side of barrier wall.
T/ —_— ﬂ Section (Profile Grades The Same ) Type 2 Double throats, one side of barrier wall.
I n = — R Type 3 Two single throats, opposite sides of
43 barrier wall.
. 2 %" e 5" o0y Type 4 Two double throats, opposite sides of
iﬂlllr;‘e;rlcal /' Std. See Index No. 4/0 For Widih Type 5 gfﬂlzr :I/:%Iéfs one side of barrier wall
> And Height Of Standard Wall T T ’ ! ! ’
4,4:' na iielg ancarg Wall = /. X and single throat other side of barrier
— 1 e For Reinforcing Steel T Vertical Face wall.
24| 5" 2'-1 See Note 5 | Varies
- ’ JV 2. For grate details see Index No. 220. The parallel
SECTION CC For Throat And T bar grate shall be used unless the reticuline
‘ Grate Support \‘ grate is called for in the plans. The reticuline
Detalls See grate shall be specified where bicycle traffic
For Throat And Inset A. \\ \ \ For Throat And is anticipated. Not suitable for pedestrian traffic.
. orate Support Shidr. Pavt. \ Grate Support
For Reinforcing Stee/ /e af’ A ee —g Theo. G.F. \\@ ‘/\ Details See 3. For standard concrete barrier wall dimensions,
See Note 5 nser A. } Inset A. and for dimensions of concrete barrier wall
51_gn " " r Incorporating light standards within the wall,
— = . 5 2., .6 Shidr. Favt. \ Shidr. Pavt see Index No. 4I0.
6" | 6" 3'-4 1 .6". 6" Shidr. Pavt. Theo Gﬂ _C/ /'-57 L > Theo. G.P. ___r//— R R P
| | | | — @,/ b Gl W o o 4. Reinforcing steel shall have 2" minimum cover.
#4 Bars 1 ‘ H H ‘I b iT /. ‘ 1 \' A 7 5. All reinforcing steel #4 bars. Longitudinal steel
e 9" Cfrs.N ‘ ‘ / Bond BreakerZ/l - bars extend over full length of concrete barrier
-/ ‘ /-5 " I'-5 oy . " . .
o 7 7 wall transition. Tie bars @ /2" ctrs. Reinforcing
\q / _K_L “I Bond Breaker. 9" Std L "——‘ | \\ / % "—"‘ | J fo be paid for under the contract unit price for
L—; \ ‘ * ] ‘ Concrete Barrier Wall. LF.
| o \ |
TRy —\_)/_/ },\j ‘ 4 SO T ‘ A 6. For supplemental defails see Index No. 20/.
. pEQ / eF S
3 E s 3 § ‘ ‘ Grate Support E§ S § ‘é ' Grate Suppor? o 7. Inlets to be paid for under the contract unit price
E > 53V #4 Bars @ 12" Cirs ‘ ‘ SR e ‘ for Inlets ( Median Barrier Type_), EA.
2 agg s #7 } | #4 Bars s: § 2\: S cn§ © ‘\ |~ #4 Bars @ 12" Ctrs. Barrier wall to be paid for under the contract
Sk g ( bj ® 12" Ctrs. Sk ;E; ® >',E unit price for Concrete Barrier Wall, LF.
S5 §§ ‘ . SSE X § S ."/ .
5SS~ #4 Bars H£e=Q SN
'g”% od ﬂ } ‘ @ 12" Cirs ‘ég es | & 58 ‘ #4 Bars @ 6" Ctrs. ‘
San s | | _\_L — \ Cawn = o % — |-
A — = .02 Y 2 =4
= I e e ___ _® e e L “+— ~ [ - e & T & ® —
g _\# } %2 bars @ 12" Cira | £53 %4 Bars ® 9" Cirs. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
8" 4-0" 8" 8" 2'-0" 8" 8" 4'-10" Std. 8" MEDIAN BARRIER INLETS

TYPES 1,2,3,4 & 5

SECTION AA SECTION (INLETS TYPES 1& 2) SECTION (INLETS TYPES 3,4 & 5) T T
(NON-SYMMETRICAL SECTION SHOWN ) Tt 7

Designed By

SECTION BB Drawn By HsD |o6/83 | Revision Sheet No. Index No.
Checked By | JVG/JBW | 07/83 04 lof | 2/7




Concrete Barrier Wall— Concrete Barrier Wall\

3' 3

, ]
N

>Shoulder Pav't

Shoulder Pav't

Edge Of Pavemem‘/ Edge OF Pavemenf//

LOW SIDE SUPERELEVATION HIGH SIDE TRANSITION
PAVEMENT WARP FOR SHOULDERS IN SUPERELEVATION

Joint And Bond Breaker:

Cast In Place Inlets:
One layer of 55Ib. felt roofing bond
breaker between inlet and barrier,
including footings.

Precast Inlets:
dJoint width I" maximum. Seal with
backer rod and Department approved

*
pavement joint sealant. )}\».t

\See Section BB For Other Barrier Shape. |

*Varies, 3" Std.

Sand Fill

[

BARRIER WALL / RETAINING WALL SINGLE FACE ROADWAY BARRIER

INLET SECTION AT WALLS

5
£
N = N
S
6"/8" 3'-3" 6"/8" 5| 6'/8" 3030 /8"
or 3'-8" N or 3'-8"
Q
13
2
+~
(=}
g gl | 360 |o
g 3'-8" Unless
8" 6'-0" 8" *S Otherwise
Unless Otherwise & Shlg\lf/n On
Shown On Plans < lans
<

Note: Alt. B Structure Bottom Only. See Index No. 200.

INLET WITH STRUCTURE BOTTOM

4'-3" I
5'_0" 6" | 31_911 / /
Wy .
; W Grate Elevation
4" 4'-4" 14" s See Inset B / Refers To This point
! ! N
Qo <
~ -Q S <=
. [ | | “ RITN 3
1$" Clear <\L J $O8 See Sheet 2 of 2
2o
. r =23 i
o | b —
—b ] heg % —
80 dogac
L J §§u§ L Eyebolt & Chai
e n
BES (See Index No. 20/)
\{/‘ v 355 . Y ee Index No Y
2" ¢l EVS | S "
Hﬁ ear ﬂ N a& g $ r 2" Clear uk
Logs fra |~ #4 Bars @ 2" Ctrs.
‘ ‘ sk § k o ‘
N . SSEE g
— #4" Bars @ 2" Ctrs. % 2=9 S T
ST oS 3
‘ Sans ‘ N ‘
| SRS S 54 5 ]
. _ _ % - - —
8" 3'_8" 8” 6" 3!_3" 6"
SECTION AA (WITHOUT GRATE) SECTION BB

il

4'-3"

I——->

6"

4" 4"

4 "

4"

n
.6,

5'-0"

8]

TOP VIEW (WITHOUT GRATE)

L

GENERAL NOTES

. This inlet is primarily intended for use adjacent fo concrete barrier walls on paved shoulders. Use of

the inlet adjacent to other wall fypes shall be approved by the Drainage Engineer. The inlet is suitable

for bicycle and occasional pedestrian traffic, but should not be placed in a designated pedestrian travel way.

It is not intended for use in curb and gutter or other areas where throated inlets are required, nor areas
subject to high debris.

. 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.

. Inlet bottoms and/or tops may be either precast or cast-in-place. Whether cast as a single unit or as

multiple segments, and whether precast or cast-in-place, the upper 2'-3" of the inlet shall be
reinforced in accordance with sections CC, DD and EE.
3"

. Exposed edges shall be chamfered % .
5. When Alternate G grate is specified in the plans, the grate is to be hot dipped galvanized after

fabrication. Field installation of the filler bar called for in Inset B will not be permitted, thereby
requiring tolerance adjustment during fabrication and/or casting, or, matching grate to
structure prior to galvanizing.

. For supplemental details see Index Nos. 200 and 20I.

. Inlets to be paid for under the contract unit for Inlets ( Barrier Wall ), Each.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

BARRIER WALL INLET

Names | Dates| Approved By

Sl

Designed By |JVG/EGR | 09/86

State/Drainage Engineer

Drawn By HSD 09/86 Revision Sheet No.
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Checked By | M 09/86 04
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5'-0" 5"

I | |
.L"! 1 ", ", =
i2d' | 12§ | 12§ | 1ed . - 5-0" 3 F<-| A e
1% Clear g 2 2g e = ——
|2 vredar 3 3 8 g 1 o =T
ﬂ See Inset A L5Gx % r
i i ] —— [ e ] N
— — | |
/ £”CIear "—l |—" LY > — | / é"CIear 1£"clear
—] = - e o
| | : RS ( ]
| | © LY -— « } }
I2" Clear 2" Clear| 3 o \ 2" Clear 2" Clear s
H4 I ! ! I }- -‘D =i U 4-‘ T I l t LF e ™ I{]’ &
] ] i Ax ~ | £~ Clear \ | | J _
= 5
~
SECTION CC SECTION DD — /_() SECTION EE '&’:
4'-3" / / G G U)
¢ 3 £ ) o A
J— I - 4'-3" I
D i D 6" 3'-9" J " L |
L o — ’ % * 4
} See Inset B / / q " ogqn 3-8" 4" 4" . | — 1 i T
R h [T T o b
. ~ 1. 0.06 (3" Drop Out To oyt ) {((/J F Main Bars 5'x §' .
N % 21 Pitch ‘Er ‘ Cross Bars: Either §'0 Electroforged Or ' @ Welded
. Q\L S5 TOP VIEW i,
? K s Hand Placed - e TP'
T o
N ¢ ) A ©
0 6" 1" Anchor Bolt Or 6" " Asphaltic 90”0!’&1‘8 | | hd hd hd hd hd d hd hd d v hd hd
<2 2, <2 For Proprietary .
2" Drilled Hole For . Walls With Battered | N |
Grouted Stud (See fg’:g";; 5‘& XC’/(,G")’" ) Toe (Bond Breaker | | KT —
Plate Dem'”\\n . Not Required) % SECTION GG
Y Each Side Main Bar And &' Tolerance
$ Upper Half Cross Bars
- TRANSVERSE SECTION BACK VIEW = n _
N 4 =
< €, WITH GRATE & PLATE WITHOUT BACK PLATE S 4 B T
2
. S _ - - &
| | U-Slot 40
c E WELDED ELECTROFORGED
TOP VIEW OF INLET TOP VIEW OF CROSS BAR OPTIONS
WITHOUT GRATE METAL PLATE ] of STEEL GRATE
"_@ T 1
| |
" g0 2\\ _ Field Installation (See General Note J:
3 il — R ‘ EI c When clearance (c) exceeds 3 a one-piece
"* "* e — JE— e *—j round bar shall be added fo the end of the
*1 *1 ()m_ © Non-Chamfered cross bars and end bang angles to reduce
T N1 1 T c the clearance (T) to g or less. After welding
For Std. Grates T 3-12 \H\ o ‘—j bar in place, clean bar and damaged grate
(4 Welds T & B Min.) coating and coat with a coal tar pitch varnish.
- 7 [ f—] ZM
e ko z Anchor Bolt Or ©
= = % Stud ( Bolt Shown ) o
3" 0 &| For Alt. G Grates = See Plate Detall & —
(Seal Weld Prior -] I L
) ! To Galvanizing ) |
"l ?.,h,f ' % © N
i1 ¢ 3'0 Hole For 0 = _ h INSET B
" w $'0 Anchor Bolt 0 .
El pand &3 (2 Required) 2" Clear] L v
) STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
OPTION FOR OPTION FOR (
GROUT STUD IMBEDDED ANCHOR Note: All Bars *4 6"
BARRIER WALL INLET
TRANSVERSE SECTIONS INSET A

PICTORIAL VIEW 7

Names |Dates| Approved By

THRU BACKWALL PLATE

Designed By | MG/EGR | 09/686

State/Drainage Engineer

Drawn By HSD 09/66 Revision Sheet No. Index No.

Checked By | M | o09/86 00 2 of 2 2/8




Symmetrical About € For Double Throat Inlets

G iton
| . | Transitio r
I_>F denercxigrefe (Rigd) (CY
jer 4 “
. —=< >

b & cutter}

GENERAL NOTES

. This inlet to be used in conjunction with Barrier Wall,

Concrete (Rigid) ( Curb & Gutter ), Index No. 4I0.

2. All reinforcing steel #4 bars. Reinforcing shall have 2" min.
cover unless otherwise shown. Cost to be included in cost
€ Barrier Wall for concrete barrier wall.
‘ ‘ - - 3. Barrier wall shall be Class I concrete, finished in accordance
with Index No. 4/0.
‘ v ]7‘ T T 1\ T \ 4. A flat 18" x Zé" drainage slot shall be constructed at the
] L inlet centerline when the inlet is located in a curb sag.
Bond Breaker /l \ No more than one V, bar, one Vs bar and one U-bar are
All Contact Surfaces ‘ ‘ fo be deleted for construction of the drainage slot.
Between Wall & Inlet—"] ,
A ‘ ‘ A 5. For supplemental details see Index Nos. 20/ and 4/0.
‘ _-T-_'H- 6. Recommended maximum pipe sizes are 18" longitudinal and
PICTORIAL VIEW 30" transverse. For larger pipe, use Alt. B bottoms,
\ \ Index No. 200.
Expansion Joint ( Typ. }—|
7. Grates can be fabricated with reticuline bars or with either
\ 3’0 electroforged or §'® welded cross bars and full depth
_ | L.. B ‘ Edge OF Pavemenf/ bars as detailed.
Bll 41_0" B" |
LF L,.G ‘ ‘ F R 8. When Alternate G grate is specified in plans, the grate is
| Varies | . f Uty
PLAN G D-3" ‘ T o fo be hot dipped galvanized after fabrication.
L L>J = (312 o 345 ) 9. For pay item purposes the height of the structure shall be
B computed using the theoretical gutter elevation, less the flow
3'-0" | 3'-0" 9% p=3"—""| _ line elevation of the lowest pipe or to top of sump floor.
F U-BAR BAR V. _‘-" 10. Inlets to be paid for under the contract unit price for
3 = Inlets ( Barrier Wall ) ( Rigid ) ( Curb & Gutter ), Each.
4 ] j -1 4 BENDING DIAGRAM Il. Barrier wall fo be paid for under the contract unit price
for Barrier Wall, Concrete (Rigid-Curb & Gutter) LF.
L N
/ \
j ji Bars L, : Length II'-I", Straight " 2% g
- — Bars Ly & Ly: Length II'-I" o & BVE-L Drainage Slot Bars L
Field Bend For 4" Drop ( Top Bars) L\Tl See Gen. Note 4 2!
SECTION CC 3" Drop (Bottom Bars) . . (Depress Ly Bars For Length 8”-4"” (Single Throat)
! "o, -
i L Bars Ly: Length or_gn | — 77 ! /é Min. Clearance /I'-0" ( Double Throat)
| " n [ Field Bend For Drop Same As [z & = I Below Slot) Bars Vz: See Bending Diagram
— Dowels- 1" x 18" (4 Req'd. ). P 3 & Ly Y Ve 3
v, —K Lubricate As Per Specifications v, —h Bars V, : 18" Ctrs., Length Varies - o Cant U-Bar For 2"
Bars Vp: 12" Cirs., Field Bend 7 = /C’e"’ A T Grate Susport i Bars Vg: 12" Cirs.
5'-4 3 . N Expansion Material Ve Swk., | N )
", g " PR~ (Section GG .02 (Std. ) —Z Theo. G.P. For Grate Installation
676" 3'-4 ) D Construction Joint . = e See Insets B & C =
I ] [ Permitted I = 'z _—1"Sht. 2 0f 2. %
L
| | 2" 2 =
R ——= .
Ly \7ls—="s1° 12" .5 . ]] g L
#*4 Bars 'ﬂ W ® ST 4 5 B —— 3| L3 S| T 3. Ly = = 3.
@ 9" Ctrs. ‘ q © "i -7'. Lq t}“M IR L4<LU 10" Sy 8" Wall i -FV.L4<: Jﬂ N?%i/
N -H - s - N t-In-PI -
\u // \\ 6" T < ad J .” Q| G et T
) <= . a
/ot Gt \ “- ~ s /FF Sve Inds - Note: Replaces Section HH for double throat inlet.
o 1 Optional Note: For SECTION FF_and additional details » = See ndex 20/ | ore: feplages Sear! or double throat nie
RES see Index No. 4/0, ' CONCRETE BARRIER 2 Bond Breaker/
EEL WALL (RIGID ) ( CURB & GUTTER) ' =
§98 H . ) H © ‘r Grate Support ﬂ
&8 s g Tff 4 Bars @ 12" Cirs. SECTION FF & GG SECTION HH a . SECTION JJ
E S N ;:.: M § ‘L/ G4IBﬁr‘2‘frs. H
Ssi | | 1 ﬂ
B2, - . #4 Bars
88&'%* H. H cE H STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
< e e e e D S S — ;\{%‘ o] o o o] o
o [Fm———————F [~
- BARRIER WALL INLET
8" 4"0" 8" 8” 21_5" all
BARRIER WALL, CONCRETE (RIGID) (C & G)
SECTION AA SECTION BB veme Towet ] APeTeved By 7
Designed By | EGR/IVG | 9/89 State/Drainage Engineer
Drawn By JBW 9/89 Revision Sheet No. Index No.
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4'-3"
37" | . | . |
2\ [/ U L
| =
= ih 1
~v Al
- 3
o
K S
i b
s iL &
—o

Main Bars 5" x §'

L]

Cross Bars : Either §' @ Electroforged Or ' @ Welded

PLAN
4 N2
|24
_\7 SECTION KK
" S Each Side Main Bar And
%‘iﬁ 1 ™ Upper Half Cross Bars
=T 4 L, O
U-Siot {0 ie
WELDED ELECTROFORGED
CROSS BAR OPTIONS

CROSS BAR

n
75;- Tolerance

INSET B

Install Grate With
Extended Crossbar
To Front Of Inlet

T

4'-3"

earing Bar
Reticuline Bar

-

4

LSXJX%\ ‘
. P =
i ?'ﬂvg
3 ]l& -
©  E
T E

Intermediate Bars

.L" I" .

Iz X 3 Bearing
" n
5 x-4L

PLAN

| Reticuline Bars
' xF

Cold Driven Rivet:

Intermediate Bar\
I

4

L LI AR TR Y
Bars

Bar Stub
(5" Ctrs.)

LN

L5x3 xE—
/

O T OT O T O TOTOFrOTOoOTOoOToO

Bearing Bar

SECTION

OPTIONAL STEEL GRATES

?V/’_

EE

RETICULINE

SECTION DD

Bar Stub

(See Detail)

Install Grate With
Bar Stub To Front
Of Inlet

INSET C

B ﬁu Bar

BAR STUB

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

BARRIER WALL INLET

BARRIER WALL, CONCRETE (RIGID) (C & G)

Names

Dates

Approved By

Designed By | E6R/VG | 9/89 State Drainage Engineer
Drawn By JBW 9/89 Revision Sheet No. Index No.
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4'-3"

A
P

8"

I——»m

5-4q"

6"

6"

——

6" o"

2"

Lo

6"

6"

5"

A

( Without Grate )

| 2'-g" 1 6" J

1"-0"

o)
X

—— TR

7 n

SECTION DD

5'Gutter Transition

54"

‘ ‘a_‘ 2" Clear

SECTION CC

5'Gutter Transition

il

To Be Paid For As Shoulder Gutter

‘7

To Be Paid For As Inlet

Back Of In/ef\‘

To Be Paid For As Shoulder Gutter

'/Back Of Gutter

6"l I-o"

2'-0"

77777 7

Ill
I3 € Offset

— | S

\ \ S Q

\ | - =

‘ ¢ Infet | | i ey

L - - | — ©

} } < " _ :Theoreﬁca/

| | ol ™14 S Gutter Line
. s N

s Lip Of Gutter

o

.
Should
s u/ e Pavemem‘\/ / P

SHOULDER GUTTER TRANSITION

/

%%2
£;

DETAIL

Cross Bars /%"x 4"( -,'51" Continuous Weld At Main Bar Nofches )

Main Bars And Cross Bars Flush On Top.

way.

4'- 311
PO T RECOMMENDED MAXIMUM PIPE SIZES
- 2'- '
| H 5'-4" INLET INSIDE WIDTH PIPE SIZE
6" 6" 6" 2!_/ " 2 n
6" 3" g;?:rsElﬁga;_igil‘; 2" Clear (i i 4'_0" 30"
Tn s Note: Recommended sizes are for concrete pipe.
) . - Sizes for other types of pipe must be
® verified for fit in accordance with Index
" < o p No. 20I. For larger pipe see bottom
2 ke e H detail right and Index No. 200.
b— Eye Boit 3 o | & &
‘ See Index 20| N \ ‘ B \
©
| d = / | \ ™ %] ™
[T [
% E 8" 4l oll 8” S
g - 1_nt 1_qy -~ 0" oyt
Py o1 g gg " O g 4'-0" or 2'-/l 8”-&% . 8"4 0" or 2'-ll 8"
[S
: &8 §
e " 1 5 oS . . 5
ﬂ_‘ 2" Clear 2" Clear F 2 2g _§ o
® ® § :E § ® E q E
o - = 1 n
g S g " 2 " " 6'-0" (std.) 4. ° 3'-6" (Std)
L 2" ¢l Q 2 — 8= __g" /|
S "E & E AJ = ~rear = Clear 6 Unless Otherwise a 8 or 4'-0" &
b N S&S N Shown In Plans by Unless Otherwise
L Ok= Shown On Plans
® [ — e = -\_/o ® I} T 'y ' [
[se]
SECTION BB SECTION AA
4'-3" Qut To Qut NOTE: Alt. B Structure Bottom Only. See Index No. 200
for strucfure bottom details and hole reinforcement.
1_gh _gu -
I=5 I I-5" . INLET WITH STRUCTURE BOTTOM
€ Cross Bar-| \'"’J,
0B !
BE Y| w3
L5X3X T —— < "; © ©lo GENERAL NOTES
B . §§ =~ = s |. This inlet is intended for use in shoulder gutter on facilities
Weld Main Bars To £ —~ oS o subject to heavy wheel loads. The parallel bar grate shall be used
(See Detail Below ) L] 1 on limited access facilities. On other facilities the reticuline grate
Main Bars 5"x é"(Nafched For Cross Bars) ZJ shall be used. Locate inlet outside of designated pedestrian travel

2" clearance to inside of walls and bottom. Bars to be cut or bent

When Alternate G grate is specified in plans, the grate is to be

2. Reinforcing steel all No. 4 bars at /12" centers both ways with
| 4'- 311 N
\ F-<—| ‘ € Inlet for 14" mini .
- - - 5 minimum clearance around pipe.
JNJAN/NN/NNTN/NTN
3. All exposed edges and corners shall be tooled to 3" radius.
IWAWA! For Grate Details g I * !
JAVAVA\ See Index No. 23/ 4,
FAVAVAVAVAVAVAVAWAN hot dipped galvanized after fabrication.
JAVAVA E
5. For supplementary details see Index Nos. 200 and 20I.

r’"‘ 184"

®
.L" N
4 Thick bar

DETAIL OF BAR STUB

Bar Stubs

I I I I I I I I
TO0P VIEWS F—

5" Ctrs. All Stubs I

_f

onoﬂononononcnonono"

SECTION EE

Bar Stub—"
(See Detail )

SECTION FF

STEEL GRATE

6. Inlets to be paid for under the contract unit price for inlets
(Gutter Type S ), EA. Cost of concrete apron at terminal inlets

to be included in the cost of the inlet.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

GUTTER INLET

TYPE S

Names |Dates| Approved By /A’_
Designed By State’ Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By 04 lof 2




4'-3"

s
SECTION BB
(ENLARGED )
r@ Inlet
2'- 14" ; 2- 1§
8" 8" Shoulder
‘—"‘ o Pavement
AR - S
N e 1~
: 7/ SECTION  AA *
( ENLARGED )
5:_011
| Concrete Apron
{
A
Shoulder Gutter Back Of Inlet r r B
Transition R
r \
| |
\ \
| | "
) - L@f Inlet [ . | 8"
| |
\ \
\ \
L \
\ Shoulder Pavement o L A L, B
Grate Type Not Shown
TOP VIEW PICTORIAL VIEW
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
A To Be Constructed At The Most D 1 Inlet In A Run Of Shoulder Gutt GUTTER /NLET
ron To Be Constructe e Most Downstream Inlet In un oulder Gutter
g TYPE S
CONCRETE APRON AT TERMINAL INLETS Names [Dates] APPTOVed By
Designed By State Drainage Engineer
Drawn By JDT 06/02 | Revision Sheet No. Index No.
Checked By 04 2 of 2 220




51-4"

r®

A7

6”

6!" 6 n

Lo

2" 2" 6"
2!

|

|

|
6" Jsll

|

PLAN

~
L
~ S ~
T 1_An
4:_011 or 2:_”11 E 2'-11" Or 4'-Q
£
S
ES
o
Q
e
5
6'-0" ill E 8:. 3'-6" or 4'-0" __5"
(Unless Otherwise © (Unless
Shown In Plans ) a Otherwise
= Shown In
< Plans )

NOTE: Alt. B Structure Bottom Only. See Index No. 200
for structure bottom detalls and hole reinforcement.

{ For Pipes 30" Dia. And Larger)

INLET WITH STRUCTURE BOTTOM

GENERAL NOTES

I. This Inlet is suitable for village swales, difches, or other areas subject
to heavy wheel loads, minimum debris, and bicycle traffic. This Inlet 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. When alternate "G" grate is specified in plans, the grate is to be hot dipped
galvanized after fabrication.

3. Reinforcing - #;1 bars at 12" ctrs. both ways. Cut or bend bars out of way of pipe
to clear pipe 3.

4'-3" 0.0.
Bar §'x 14" x5" 2y 5
(5 Required) ‘ ‘

5" | 5" ‘3” %

|
€ Inlet
BN
(A A YA Y A Y AYAYAY AN
OPTIONAL BAR SPACING

4. All exposed edges and corners shall be tooled to ﬁ' radius.
5. Recommended maximum pipe sizes shown are for concrete pipe.
6. For supplementary details see Index No. 20I.
1_zN
7. Inlet to be paid for under the contract unit price for Inlets ( Gutter Type V), EA. 4-3" 0.0. Yo B
Bar 4" x 14" x5" E"\ 6" . 6" .6" (42| 3
(4 Required) ! ‘ ‘ ‘ ‘ € Inlet
L \'\n i n_— ﬂZ L
N
L5x3x & —J[] 22|
6" N Nl= §1N =
LA (2 o Ne
Refer To Index No. 23/ N NI S§®
For Weld Details And % g @
Sections N ~ ©

6"
S

4'-0" 8"

Inlet Elevation As Shown | 6"
¢ Inlet \T On Plans
N& _— Steel Grating, See Defail
| < o 2 [ ?n\p
N
Eyebolt
See Index No. 20/ n /
© %] n
& < 4
8" 2" 8" Eﬁg . g" ]
® € b (',, o >O<
e s| =
w EQ >
:'E ~ -S. _l
® o § e = [fe}
<85S
Sk
] < :Ej E a
223
S&2
N\ |
® @ L] =
©
SECTION BB Recomended Maximum Pipe Size:

2'-II" Wall - 24" Size
4'-0" Wall - 30" Size

SECTION AA

Steel Grate :

Intermediate Bars

Main Bars /

STEEL GRATE

TWO REQUIRED PER INLET
5" Steel Grate Main Bars 5" x 4"

Intermediate Bars I 4" Reticuline Bars 14'x &'

Manufactured By Borden, Florida Steel, U.S. Foundry
Irving, Reliance, Greullch ( Or Equal ).

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

GUTTER INLET
TYPE V

Names |Dates| Approved By 74—’_
Designad By Sfate Drainage Engineer
Drawn By WHW 4/57 Revision Sheet No. Index No.
Checked By | RMM | 4/57 04 lof /|




o.l'

Flow ~~~~ 20
= 20.'/ f
Ditch Bo#am\ ; Normal Ditch Bottom
iy S— =
« \
" | 5" | Ditch Block ( Low Side Of Inlet On Continuous Ditches)
Toe Wall Required RECOMMENDED MAXIMUM PIPE SIZES
( Paved Or Unpaved Ditches ) Inlet Inside Width Pipe Size
SECTION DD oo 7D
n
D 3’ —/” " 24 "o
I 18" where an 18" pipe
enters a 2'-0" wall
4:\’7 A
I Note: Recommended sizes are for concrete pipe.
3-g" Sizes for other types of pipe must be
verified for fit in accordance with Index
, 6" 6" No. 20I. For larger pipe see battom
6 " detail right and Index No. 200.
/-6" | 3 | 1'-6" l’i_ _ ;1"
" " n
% - 2'- 5% Grate j ﬁ
| | |
% © |
.L = ‘ I" Ill N "
© | 9 8Barsz x3% x I'-8% 747
5, | = Locate As Shown L} 3
I+ o o
- 4" Expansion Joint B ® | | f B /E-—(>
o8 i |
- i({,‘, f— tt =~|‘;_e
3 Ny R £ Eyebolt
C C « N H (See Index No. 201) / )
() =
L | J s ™ 1z59—"
[N bl g o E -
3 ) SECTION EE
& © 2z |
)
LA
PLAN
© / 3" Cone. Difch Pav’f/
6" jl_lll 6" 6" 2'-0" 6"
5:’-” 5&"
2'Sod All Around 1 27 ¢l
/ (Total 8 SY) e
Cn— b K ] | . *i Layannanny |
| |2
| = =
"‘\ #4 Bars ® 12" Ctrs. ‘ S 5 uif té 3
| — SR =
g kel s i °
LP2=E| Q
Sk Q| g
(o3 L Q
3 $ES L ]
y #4 Bars @ 9" Ctrs. W 53,5
SS o<
[ 5388 |
\ # n
SECTION cCC SECTION AA ~ ™% Bare @ (25 Chrs. SECTION BB

N < N
N g ~
-
6" 3'_l" or 6" t 6! 2'_0" 0 6"
—= 20" ~— E - 3 ~
g
L
~
o
Q
P 6-0" gl &
Unless Otherwise -E 36"
Y - [ -
Shown In Plans g 8 Unless 18
Otherwise
3 Shown In
3 Plans

2:" Notch Permitted
( At The Option Of
The Manufacturer )

A

2.

A w

N o

NOTE: Alt. B Structure Bottom Only. See Index No. 200
for Structure Bottom Details And Hole Reinforcement.

INLET WITH STRUCTURE BOTTOM

GENERAL NOTES

This inlet is designed for ditches, medians, or other areas subject fo heavy
wheel loads on limited access facilities where debris may be a problem.
This inlet is not for use in areas subject to pedestrian and/or bicycle traffic.

Reinforcing-2" clearance, fo inside face. Cut or bend bars out of way of

pipe fo clear pipe by 1%
Chamfer exposed edges (*}" Chamfer ).

When alternate "G" grate is specified in plans, the grate is to be
hot dipped galvanized after fabrication.

Cost of ditch paving to be included in the cost of Inlet. Sodding fo be

paid for under contract unit price for Sodding, SY.
For supplemental details see Index No. 20/.

Inlet to be paid for under the contract unit price for Inlets
( Dt Bot Type A), EA.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TYPE A

DITCH BOTTOM INLET

Names |Dates| Approved By
Designed By State Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By 04 lof | 230




o.r

Ditch Bottom ~- Ditch Bottom - — N Q N
B” §;
B Toe Wall Required 61{ T 10' e = o "
I (Paved Or Unpaved Ditohes) Ditch Block (Low Side Of ln}ef On Continuous Ditches ) ﬁi 3"- 8"" _f E = 3'_.8 " =
or 4'-2 £ or 4-2
4!-o"
M 5
8" 8" "_.:
[=3
” T SECTION EE a
4 8" 6' 8" o
- = = <
\ I | | N DITCH BLOCK RECOMMENDED MAXIMUM PIPE SIZES Unless Otherwise g g 38" or| | g
j i © INLET INSIDE WIDTH | PIPE SIZE Shown In Plans S e
FT I - T _all 30" Otherwise
ﬁ'{ — "'r -~ Eyebolt 3-8 ﬁ Shown In
See Index 20/ % 4-2" 36" 3 Plans
3 ?':1 Note: _Recammended sizes are T:or concrete pipe.
Sizes for other fypes of pipe must be NOTE: Alt. B Structure Bottom Only. See Index No. 200
A A verified for fit in accordance with Index for structure bottom details and hole reinforcement.
L J No. 20I. For larger pipe see bottom
detail above and Index No. 200. INLET WITH STRUCTURE BOTTOM
4'-3"
3"
— = 3 5" 5" Traversable Inlet Top
“l | 3 b | (Single Slot Shown )
f ® L5x3x5 t ks"d\ E\'t \
LAV AWANY, L —L5x3x &
| < s /\ m ESTIMATED QUANTITIES
B Ne | e For Informational Purposes Onl|
®
—~= Predominate Flow (8) <~ ~ T B ol PAVEMENT So0D ' !
(Grate, Apron And Slot Not Shown ) c A % \N*ﬁ A c SLoT TYPE oy or Sy T
~ko
j lot 6.2 B 14
PLAN t 88 A NG siole 5P 09 ,
: . f < Double Slot 8./ L/ 19 T
Intermediate Bars ~ ol I
Reticuline bars 14" % 4 N / Nr Sod\
14" x Z 2 Bearing Bars D
5"x 4 Conc. Inlet Pavt.
PLAN CONCRETE INLET PAVEMENT AND SODDING
4'-8" 5
47 . 6"
la 4" 4II 4" 4II . .
W W Cold Driven Rive /4 V
Tﬂi [€) [e) )L—O\‘ [¢] [¢) [¢} [} [e) [e] L 5x3x 5
&
T i T /|| -~ /
| " | — g
(Sf ng th) = 3 o Bearing Bar
ot Dep: o . = H#— =0 %
N & " % SECTION CC
. E\l B" °© N
L — f—— .
% Intermediate Bar Bearing Bar
5" . »
= N NS S ] LA Reticuline Bar
4" P e 8" ‘,,-; N o & N D A
.
[—— <9 S ] 1
* See Sheet 2 of 2 =3 | £ 3'-8"
. . 258z | .
< g |
,. $355 | 5 SECTION DD
4-2 ey S
A B ‘E‘n § 2 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
° o _.ﬂ;) [
§Eg§ . y STEEL GRATE
H H 8858 DITCH BOTTOM INLET
_\;‘# ® () [ ) [} J:_/- E # ® ® T —F P E B
Names | Dates| Approved By
Designed By | HAB o467 Ttate Drainage Engineer
SECTION AA SECTION BB Drawn By RWR |05/82 Revision Sheet No. Index No.
Checked By NG 05/82 00 /Of 2 23/
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PLAN I—>B

4'-8" 5t
3 Type B Or /'-6"

Type X Grates ‘

. J_Q"’ ! _I_'o [

TSTof DepthI S A

}511 > @ \611
T e

|
I
\

|
5"}_} L &
(.

SECTION AA
SINGLE SLOT

/'-6" n n Iy

ﬁ Grates \j i

Lq‘ 6 "
SECTION BB

8

E
A

FOR CONVERSIONS OF EXISTING INLETS TYPE B AND TYPE X

A

AVAYAYAVAVAVAY

A
IVATA)

i

2
202
000

VA

)
7
v

VAYAYAYAVAVA
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4'-g" 5
3 Type B Or I 3
Type X Grates v
| hl
9‘11 T 4‘n i
1 Lo 1T >
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GENERAL NOTES

I. The general purpose of the inlet top designs are:

a. For ditches, medians or other areas subject to heavy wheel loads. This inlet may be
placed in areas subject to occasional pedestrian traffic such as landscaped areas and
pavement areas where pedestrians can walk around the inlet.

b. Provide full grate and horizontal slot designs for new construction.

c. Provide full grate and horizontal slot designs for replacing the verticle slot tops
on existing Inlets Type B and Type X that are In locations subject to occasional
pedestrian traffic.

2. Box, walls and bottoms reinforcing steel all ¥4 bars at 12" centers both ways

with 2”" clearance to inside of walls and bottom. Bars fo be cut or bent
for lé minimum clearance around pipe.

3. When Alternate G grates are 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 (DT BOT ) ( Type B ), EA., and shall include the cost

for surrounding concrete inlet pavement.

Existing Inlets Type B and Inlets Type X that are converted to traversable inlet tops

shall be pald for under the contract unit price for Inlets (DT BOT) (Type B)

( Partial ), 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 stockpiling or disposal of sufficient material from the existing inlet box to

facilitate construction of the required inlet top; construction of the required inlet
conversion; backfill construction; construction of concrete inlet pavement; reusing, supplementing,
transferring or replacing grates as required by plans or as directed by the

Engineer; any required earthwork for difch restoration within 30'of the inlet;

and, seeding and mulching disturbed grasses.

5. Ditch pavement shall be paid for, separate from the inlet and concrete inlet pavement,

by pavement types and units as 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. 20I.

DESIGN NOTES

The type of top (single or double slots} depends on the approach ditch configuration
and the hydraulic requirements of the site. The designer will stipulate in the plans
the type of top fo be constructed at each individual inlet location.

On existing inlets conversion grates shall be constructed at the original grate
elevations unless other elevations are called for in the plans. When plans call for
the inlet top to be constructed to support storm water detention, details for ditch
modifications and underdrains shall be shown iIn the plans.

MAINTENANCE NOTES

Traversable inlet tops that are constructed by maintenance contract or by maintenance
forces may reuse the existing grates that are determined by the Maintenance
Engineer to be functionally sound, and their reuse Is so directed by the Maintenance
Engineer. Existing grates approved for reuse and new grates may be mixed, matched
or replaced as directed by the Maintenance Engineer.

W Inlet Box ( Line Type Indicates Existing Box To Facilitate Depiction Of Partial Construction
On Existing Inlets)

* On new boxes the traversable top may be cast as a monolithic unit or cast in segments,
and the location of this line may be lower to facilitate handling and placement; however,
the slot depth is to remain at 9 inches. See Index No. 20! for top to wall connection. For
converting to traversable tops on existing inlets remove concrete to this line and expose
the existing reinforcement. Reshape or splice in reinforcement fo penetrate the rim 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

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH BOTTOM INLETS
TYPE B

Names |Dates| Approved B%/t /:
Designed By WPH | 02/98

State’ Drainage Engineer

Drawn By JDT 02/98 | Revision Sheet No. Index No.

Checked By o4 2 of 2 23/




3-4q"

N
|2 2-0 || |24
9 s |
A S
l5"! L] 8"
Bof
PLAN
23
2 X " 1_gn n
§ ) 5% ~ Zl_;" - 5§
2 [y
( Grate o 1 T
$P 2" ¢l + Eye Bolt
= . See Index 20/
S
® +— [~ #4 Bars @
12" ctrs.
SECTION
TYPE C
Recommended Maximum Pipe Size:
2'-0" Wall 18" Pipe
3'-I" Wall 24" Pipe (/8" where an 18" pipe

enters a 2'-0" wall)

24"
. 2" I n I "

A
Iiil
1l

C——=
- TE

TYPE C
Approx. Weight 235 Lbs.

2'-4"

Band
~

=
2
L

3-4
14 Spaces

15 Bars

TYPE C
Straight Bars 2"x}"
Reticullne Bars 14" x &'
Bands 2"x %'

Approx. Weight 104 Lbs.

4'-4"
5'-5" E
T = L
2f 41" 2f 24’ 3-0" 24’
) e . S
> " N I R % 81
8")] 16" ¥
EY
i ®
PLAN PLAN
K
o
$g 57 g2 55"
L 4'-/ %E a 2 . 4-4" "
= § 55\ 3'-0" T 5%
T orare — ofie? o H%—ﬂ\j Ay
" —Eye Bolt 1l |
’h 2" CI. + Sez I:dex 20/ ’% ‘JZUZE W "~ Eye Bolfs
% 3 1\; #4 pors F See Index 20/
J‘r R‘l // @ /2" Ctrs. J-r z\,l l\
= — . #,
o} R j © LIRS SSey 4
SECTION SECTION
TYPE D TYPE E
Recommended Maximum Pipe Size: Recommended Maximum Pipe Size:
3'-1" Wall-24" Pipe 3'-0" Wall-24" Pipe
4'-1" Wall-36" Pipe 4'-6" Wall-36" Pipe
3'-4" zfn
. sty st
Foila | e ey ne
CAST IRON GRATE NOT T |t
| CE—" | G—
PERMITTED ON INLET TYPE D - y =  —
¥y T == T
€ Of Grate ¥ ,,,' = M
i/ L | e— c—)
I = = { G—  G—
| = ) ==
— —— — Ut
2zl | T QE )
- T e Lt
HALF SECTION CAST IRON GRATES
TYPE E
Approx. Welght 465 Lbs.
3'_4"
7 4'-5" “‘
= ?‘f a K VAW
Fe v| &8 1,/ N
?(" § 'gg V\ 3 q £ §
& ag E N g
T @ anavii
TYPE D TYPE E

Straight Bars 2"x}"
Reticuline Bars 15 x &
Bands 2"x4"

Approx. Weight 190 Lbs.

NOTICE: Steel Grates Are Required On Inlets With Traversable Slots And On Inlets where Bicycle Traffic Is Anticipated.

Straight Bars 2'x 4"
Reticuline Bars 14" x &'
Bands 2" x4"

Approx. Weight 2/5 Lbs.

STEEL GRATES

9'-0"
[
f : 1 T | \Tsmf
I ' l—-—!‘ of PIpes‘ﬁ‘ ' i
% ‘ i Dia. + I'-6" ‘
¥ r-24’ " ‘ 6-7" ‘ I-g4’
\ | .
1 J \ | %4
24" PLAN
8 ¥ 9'-0"
85 24| 67" I-2f
P Grate 1
= “ema Y
] © 7'-8" 15"
.n 3"_("’ ;l L»#4 Bgrs
% i S— jf.;,;;+Lf @ /2" Ctrs.
SECTION
TYPE H
Recommended Maximum Pipe Size:
3'-0" Wall-24" Pipe
7'-8" Wall-1-66" Pipe
2-30" Plpe
6'-6" _Eé”
sire st 0
o MR s
3 = ?-\l 3 -
J U B A
QG
]

1
o

6'-6"

2 " /-5"
r‘é"

TYPE H
Approx. Weight 785 Lbs.

0" Clearance over Rivets
—~

3-28 3-28
15 Equal Spaces || 15 Equal Spaces
14 Straight Bars || 14 Straight Bars
2 End-Bearing 2 End-Bearing
,/Band Band
B
T
i
* B
Band / Band
TYPE H

Straight End-Bearing Bars 2"x§"

Straight Bearing Bars 2"x 4"
Reticuline Bars 14" x &'
Banding Bars 2"x }

Approx. Total Weight 3/0 Lbs.

GENERAL NOTES

. These Inlets are suitable for bicycle traffic and are to be used iIn ditches, medians and

Y

other areas subfect to Infrequent traffic loadings but are not to be placed iIn areas subject
fo any heavy wheel loads. Thls inlet may be placed in areas subfect fo occasional pedestrian
traffic such as landscaped areas and pavement areas where pedestrians can walk around the
inlet.

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 modification is not adaptable to inlet Type H. Slots may be constructed
at either or both ends as shown on plans.

. Steel grates are to be used on all Inlets where bicycle traffic is anticipated. Steel grates

are 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 all inlets with non-traversable slots. Subject fo the selection
described above, when Alternate G grate is specified in the plans, either the steel grate,
hot dipped galvanized after fabrication, or the cast iron grate may be used, unless the
plans stipulate the particular type.

Recommended maximum pipe sizes shown are for concrete plpe. Size for other fypes
of pipe must be checked for fit.

. All exposed corners and edges of concrete are fo be chamfered *}".

Concrete Inlet pavement fo 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 inlefs. Quantities shown are for information only.

. Traversable slots constructed in existing inlets shall be paid for as inlets partial.

©

For conversion work and method of payment see 'TRAVERSABLE SLOT INLETS
( PARTIAL) FOR EXISTING INLETS'.

. Sodding to be used on all inlets not located in paved areas and paid for under contract

concrete inlet pavement unlit price for Sodding, SY.

For supplementary detalls see Index No. 20I.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH BOTTOM INLETS
TYPES C,D,E & H

Names |Dates | Approved By /A/_
Designed By State Drainage Engineer
Drawn By Revision Sheet No. Index No.
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Flow 3 |& | =
~ = b L 5 J
8|3 = E
= § ‘% Z gll
= /’ % Chamfer o
/] L
Sod /‘ /‘
Concrete Inlet Pavement <
( Hand Shape fo Neat Lines)
/
Sod-
i )
( L> A L»B 2'
N )HALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
PLAN VIEW
A B
8" Varies | 8" 8" l Varies L 8" | |
Varies Ditch Width N Varies Varie5 S/ope y Varies Ditch Width ‘_Vdrl'es Varies 3 ‘ __i” . 8"
‘ Varies (5' Std. ) | ‘ slope Uies ‘ | Varies (5'Std. ) | ‘ slope Srioh ‘ Varies
*1 L \T Boﬁom\v |
_ I \ T I I f \ \\\\
S \\ > S ™ EY S 7" (Slot Dép\ch £
| ™ B I N
n I I n n n "
6 | / | 6 6 6 - 6
| | 2
| |
| |
| |
| |
| |
R I S L\
SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION BB L.A LB
FOR TRAVERSABLE SLOTS
Pavement Sod HALF PLAN WITH SLOT HALF PLAN WITHOUT SLOT
Inlet | Single Siot | Double Slot| Single Slot | Double Slot SECTION CC
Sy cYy SY cYy Sy SY
c |4687 |o77 | 606 |0.93 2 16
D 5.99 | 0.9/ 7.70 | I.I0 14 19
E 5.88 | 0.9/ 7.37 | 1.08 4 18

TRAVERSABLE SLOTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH BOTTOM INLETS
TYPES C,D,E, & H

Names |Dates| Approved By
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Designed By EoR 02/80 Staté Drainage Engineer
Drawn By JN 02/80 Revision Sheet No. Index No.
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7

A

L

Width Of-
Slot

8-

Slot Depth
12" Unless
Otherwise
Shown On

PLans

SLOTS NOT
PERMITTED ON
SIDES WITH
GRATE SEATS

A
|

( Grate Not Shown)

PLAN

Width Of
Slof
j5e ' ~Slot .'_V'*
" e Ne N—N i
SECTION AA SECTION BB

NON - TRAVERSABLE SLOTS

| Inlet|S9d a) Inlet/Favt| Sod Difch Bottom ~~

» C |s % C lo.30] 8 — _SEIJET
D =~ D |6 Ny e D |o36| 9

] =
E |7 D E |037|9 Toe Wall Required

N H |8 H 1045 I ( Paved or Unpaved Ditches )

D onL Sod 6" ~—sod
SO Y —3" Concrete Inlet Pavement

NOTE: See General Notes Nos. 6 and 7

20: Ditch Bottom ~——

PAVT. AND SO0D

SODDING AND PAVEMENT
FOR INLETS WITHOUT
SLOTS AND INLETS WITH

NON - TRAVERSABLE SLOTS

ﬂ T 10
1
Ditch Block ( Low Side Of Inlet On Continuous Ditch)

“ \ Existing Or Proposed Structure

Traversable Or Non-Traversable
( Traversable Shown)

DITCH BLOCK FOR INLETS WITH OR WITHOUT SLOTS

I—»A I—»B ‘

/8" [ Varies | 18" 18" | Varies | 18"
. . . . . " "
Stpe 1, Varl‘esT Ditch Width _ Varies . vares Stve |, Varies Ditch Width Varies _ yaries 3 — 4 Varles 18
. ] S H U
ries Lo Varies (5'Std. ) ] slop Yies | Varies (5'Std. ) ] slop il Const. Conc. Iniet Pavt. & Slof
\h 1 Ditoh Bottom —__ ‘ = —
| s i, gttt \ i | — L J 4L ———i\_——— - -
N - = Const. Con. Inlet Pavt. 4 RST | | | BN % = ? AN ‘ 7" (Slot Depth) ©
N | /| ! } } } " | 5" (Min. ) -
5” ‘ ‘ ‘ ‘ 6" 6" } ‘ ‘ ‘ 6" 6" ; ‘7 ‘ 6
| | Li’i \ | | \ Y | Bottom Of Exist. 12" | o .
Const. Conc. Inlet Pavt. & Slot/ | \ \ | \ \ ‘ 34_1 \ \ Slot Or Remove Exist. | Existing cast Iron grate(s)
\ | | \ \ | | \ 4! | Wall To This Line (Exposed | fo be replaced with steel
! \ \ ‘ ‘ | | \ | Rebars In Pavt. Zone May | % #ngl-ingxglysrggs sf?ile
\ \ \ \ | Be Either Removed Or | .
cpan’ . - | ey Lo | Eny e el o
Or Without Slots } R } } L L } Or Without Slots } I | | } by the Engineer.
\ \ \ \ \ \
I B U i [ I U i O W W _
SECTION AA PAVEMENT AND SODDING QUANTITIES SECTION BB | A | B
FOR TRAVERSABLE SLOTS
Fovement ~od SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE )
Inlet| Single Slot | Double Slot| Single Slot | Double Slot SECTION CC (CASE 1)
SY cY SY cY SY SY
C |487 (083 | 6.6 | 1.05 2 16
D |599 [1a1 | 7.70 | 1.30 4 9 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
E |58 [099 | 7.37 | .24 14 18

NOTE: For plan view and additional details see sheet 2 of 4.
For payment see General Notes Nos. 6 and 7.

TRAVERSABLE SLOTS FOR EXISTING INLETS

DITCH BOTTOM INLETS
TYPES C,D.E & H

Names | Dates | Approved By

Designed By | EGR or/84 State/’Drainage Engineer
Drawn By pAE | o7/84 | Revision Sheet No. Index No.
Ghecked By | JBW/NVG | O7/84 o0 J of 5 232




Existing Cast Iron Grate To Be Replaced

A B With Steel Grate. Existing Steel Reticuline
I I Grate To Be Replaced When Called For In The
4" Plans Or As Directed By The Engineer.
3 r @ Varies ‘ 18"

Break Angle Not To

Exceed 3° (1:20) —
X Exist. Ditch Bottom 3
( Box With Slot Shown ) 5
*‘*‘TQH——~— TN R
™

‘ ‘ Remov
t— Varies (See Plans)

e This Portion Of

‘ ‘ — Box And Construct New
—t =1 I-Const. Conc. inlet Pavt. & Siot | Top, Seats And Slot (s)

| 1

71 || N

Bottom Of Transition Ditch N = T \ 4]\ 7" ( Slot Depfh) > ?q ‘ =q;
. © ” 4 L 51 ( Min. ) Grate | |
These Points Can Be The \ ' 1 1 o
gg’nr;z oW?;évreearll)};f;he 6 ;‘-I‘ Remove Exist. Wall To ‘ ‘
Grades Are Flat. ‘ This Line ( Exposed Rebars ‘
3 ‘ In Pavt. Zone May Be
4" Either Removed Or Imbeded ) ‘
Exist. Inlet With e I J ‘
or Without Siofs —T \
I |
LAl s
SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE )
Break Angle Not To
Break Angle Not To SECTION CC (CASE 2)
Minimum Slope For c
Transition Ditch 0./0% Bottom OFf Transition Ditch; Or A B +/
Unless Existing Ditch Bottom Of Exist. Difch For | | ‘
Is Flatter. Exist. Inlet Without Slot 4" ‘
| 2 10' Level 3 j r 2 Varies 8"
T ‘ % ‘ ‘ __— Const. Conc. Inlet Pavt. & Slot
— ——¢ t Y —— — -
Ditch Grade For Detention Concept 1:20 /( I 1 4 — — i’i =T
)/* ( — " ( Slot Depth ) | ®
L e N " (Min.) |
\_ o p 6"
Botfom Of Exist. Ditch For 6

Exist. Inlet With Slot

Bottom OF Exist. 12" Sio}

| 25' 2 Y Or Remove Exist. Wall To Existing Cast Iron Grate To Be Replaced
This Line ( Exposed Rebars With Steel Grate. Existing Steel Reticuline
In Pavt. Zone May Be Either | Grate To Be Replaced When Called For In
Slope Same As Exist. D:‘fch\ Removed Or Imbeded ) ‘ ‘ The Plans Or As Directed By The Engineer.
. T T “S— Exist. Inlet With

Underdrain, Type T ‘ Or Without Slot

To Be Constructed Only With Detention Ditch ‘ ]

Concept, And Only When Called For In The Plans *Extra Pavement When Exist. ——— _——

Slot Exceeds 12" In Depth

SINGLE SLOT SHOWN (DOUBLE SLOTS SYMMETRICAL ABOUT CENTERLINE)

SECTION CC (CASE 3)

TRAVERSABLE SLOT INLETS (PARTIAL)

FOR EXISTING INLETS

I

DESIGN NOTES FOR TRAVERSABLE SLOT
INLETS (PARTIAL) FOR EXISTING INLETS

The general purpose of these conversions is to remove the hazard
of the protruding inlet fop, while not creating a hazard by depressing
the top too deeply.

. The corrective procedure depends on the approach ditch grade and

hydraulic 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 top of the uppermost pipe(s)
and the grate. The purpose for the Case | conversion is to add the
traversable slot fo an existing Inlet where top removal, change in

grate elevatlon and difch transitions are not required. Case 2 will
normally be applicable to ditches with flatter grades adjoining the inlet.
Case 3 will normally be applicable to ditches with steeper grades
adjoining the inlet where buildup of the existing ditch is acceptable.

. The designer shall stipulate in the plans which case is to be constructed

at each individual inlet location.

Where the existing inlet top is above the existing difch (Case 2) but
borrow material will be required to adjust the ditch ( Case 3), and

vertical clearance or other conditions do not prevent removal of the inlet
top, the designer should call for Case 2. The designer shall determine

if ditch reconstruction is required more than 35 feet beyond any
traversable slot side and shall include separate pay items in the plans

to cover the cost for that portion of required ditch reconstruction

exceeding the 35 foot limit. The designer shall also determine whether
ditch pavement is required for ditch restoration within the 35 foot limit and
include that pavement under a pay item separate from the inlets partial.

When the detention ditch concept is to be used with Case 3, the
designer shall stipulate 'Case 3 (Detention) 'in the plans.

The designer shall determine whether tight soil or other conditions at
each individual inlet indicates the need for underdrain in Case 3
conversions and shall call for Underdrain, Type I in the plans.

METHOD OF PAYMENT FOR TRAVERSABLE SLOT
INLETS (PARTIAL) FOR EXISTING INLETS

. Existing inlets converted to traversable slot tops under Cases I, 2

and 3 shall be pald for as inlets partial, each. Case shall not be
included in the pay item description.

. All ditch reconstruction work within 35 feet of each traversable slot

conversion, whether required by these details or as a direct result of
the conversion, shall be Included as a part of the partial cost.
Reconstruction work shall Include excavation and removal of surplus
materials or borrow materials in place, grading, compaction, shaping
and seeding and mulching. Sodding, ditch pavement and underdrain are
not included as part of the inlet partial cost and are to be paid for
separately.

. Concrete inlet pavement and sodding shall be in accordance with the

sections on this detail and with the Plan on Sheet 2 and Sections AA,
BB and CC (as Case /) and tabular quantities on Sheet 3.

. Unit price and payment shall constitute full compensation for inlet

conversion ( including concrete inlet paving and replacement grate(s)),
ditch reconstruction, seeding and mulching, and shall be paid for under
the contract price for Inlets (DT Bot) (Type __) ( Partial ), each.

Sodding shall be paid for under the contract unit price for Sodding, SY.

Ditch pavement shall be paid for separate from the inlet by pavement
type(s) and unit(s) as called for in the plans.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH BOTTOM INLETS
TYPES C,D,E & H

Names | Dates|] Approved By

Designed By | JVB/EGR | 3/10/86

State/’Drainage Engineer

Drawn By HSD/dds |5/20/86] Revision Sheet No. Index No.
|
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TOP ELEVATION

TOP SLAB OPENINGS
DIAMETER OPENING SIZE
MIN. MAX.
40" 20" x 3'-1"| 210" x 3'-/"
50" 270" x 3-1" 371" x 4'-|"
6'-0" 270" x 31" 370" x 4'-4"
8 -0" 21-0" x 3-1" 37-0" x 4'-4"
Type C 3'-1"
Type D 4'-6"
8" Type E 4'-6" 8"
TYPE C 4'-0"
TYPE D 6'-0"
TYPE E 6'-0"

Top Slab With

Centered Opening

Round Structure Bottom
.— See Index No. 200 For Structure
Bottom Details and Hole Reinforcement.

{ Minimum Diameter
Unless Otherwise
Shown In The Plans)

SECTION AA

Centered Inlet

Structure Bottom

#8 Bars

|—»m

14" For 8'-0" Structure Bottoms

%

See Table Below
For Dimensions

#4 Bar Each Corner

B
4

Centered Opening-

TOP SLAB REINFORCING DIAGRAM

6" For 9% Thick Siab

8" For |j}" Thick Slab

94" For 4'-0"/5'-0"/6'-0" Structure Bottoms

TR

2 Way Reinforcement
See Tables Below

SECTION BB

2 Way Reinforcement
See Tables Below

N

N

TOP SLAB
REINFORCING SCHEDULE

SCHEDULE

GRADE 60

OR

65KSIOR ( WIRE FABRIC)

In 2/ft

0.20

0.24

0.37

0.53

0.73

DMMo O D>

.06

.45

#8 Bars
TOP SLAB WITH
CENTERED OPENING
REINFORCING
DEPTH THICKNESS SCHEDULE
SIZE: 4'-0"
2 0.5'-40' 94’ ¢
SIZE: 5'-0"
20.5'<30' 94" c
30'-40' 94" D
SIZE: 6'-0"
0.5%< 8' 94" 8
8 <18 94" c
18'<30' 95" D
30" <37" 95" E
37'-40' 94" 6
SIZE: 8'-0"
2 0.5<9' g c
9'< 15’ g D
/5' <23 ng' E
23' <33’ ng" E
33'-40' g 6

ALT. A STRUCTURE BOTTOM FOR INLETS TYPE C,D AND E

w
5
Q
S ~
Type C 3'-I" 8 Type C 2'-0"
Type D 4'-/" I3 Type D 3'-I"
Type E 4'-6" ~ Type £ 3'-0"
8" 8" ﬁ 8" g"
£
2
S
Q
e
2
(<]
]
6'-0" 8" % 8" 3'-6" 8"
Unless Otherwise Q Unless Otherwise
Shown On Plans j;‘ Shown On Plans

See Index No. 200 for structure bottom details and hole reinforcement.

ALT. B STRUCTURE BOTTOM FOR
INLETS TYPE C,D & E

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH BOTTOM INLETS
TYPES C,D,E & H

Names

Dates

Designed By

Drawn By

JoT

02/99
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S
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Revision

Sheet No.
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See Index 20/
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STEEL GRATE

Steel Grating, Straight Bars 3" x 4"
Reticuline Bars 2" x #'

| £33
O kPR
2" clear | e §OEL 8|S
B OL I i i e el P
~ BEuxs|=
[#4 Bars @ 12" Ltrs. | ||| &&& g5
i e
SECTION AA #4 Bars @ 12" Ctrs.
3-108"
18 Spaces
/9 Bars ) c I
I}

-

SECTION CC

TYPE F

4'-10"

0
4'-4"

4 -85

22 Spaces
£5x34x 72*\\ 23 Bars
1 BT,
ﬁ“"'" :"‘ i I‘ﬁt‘ll IE%?
G GG GGG GG 6
/lllihwi 36 | 3B |]|! |[‘D][|\
i i
A0 A0S
qp@m- S g (B A B
/II‘D\! i J i J ﬁll/‘l |H‘DE\
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45 x3§’ X %/ c D
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SECTION CC ™'

x
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N
5

SECTION DD

STEEL GRATE
5L 3'-o" 54" PLAN B—<J 5" Steel Decking, We:ghf 630 Lbs. Main Bars 5" x-L
z P 1<2 Intermediate Bars /2 X ’ , Reticuline Bars /z x 75
n
%Taol Edges To 3 Radi 4'-i0" _ 6" | 5'-4" | 6
IS P He | Decking 4'-8% all Lifting Loop s 5131 |
e Wl | L alA 0 Taol Edges To 3 Radius | Tool Edges To 3 Radius
— o DN m 45° o__ L o _—=
NS |2 Cleor 27 Clegt |3~ %] S | i i = |eye son| T t ]
oy T
3£ ':[LF __ Hi 7H7 ‘ L ] 0 . Ty .. ee |Index 20 - H -
8"H H 20" H Hau 8" H H F g 2" N H Jom
I II I ag? ‘
2" Clea":“!f:%.?:‘ji‘: I “Peceoas” ‘ i H o
g — — e M ™
= Ul . 2" (5]
H Ni ‘ ‘ H | .2 § Hﬂ s #1 A 5o & -
% — H': —r | I - el £ g
2] N EaN | 2 £0% 4
T‘ e 4 3 PREIE
SECTION BB L | I N 255[3
Iy ® ] n So &l
1?- T éi S8 E 2
| #4 Bags @ 12" Ctrs. ‘ L #4 Bors @ 12" Cirs. SK S
oc
3" Noteh Permitted . 8 285
( At The Option Of The 3 ‘ W ‘ R 8 % w
Manufacturer ) / % E\‘l i Saf
23 x3 x2 & ST < _\:'J( e — o N g J‘L"
5 ® I o] H | F =] 71 u u
i\
%
SECTION DD SECTION AA #4 Bars @ 12" Ctrs. SECTION BB
N ¢ infet ~ aﬂ Sod N ¢ Intet 299 TYPE G
CY¥ sy Sy GENERAL NOTES
® , G 043 10 ! 6|7 I. These inlets are designed for use in ditches, medians,
- __{_ F |0.34 9 . F |6 pavement areas, or other areas subject to heavy wheel loads,
4(_ D XFor Estimatin minimal debris, and bicycle traffic. This inlet may be placed in
Purposes On /f A\ areas subject to occasional pedestrian traffic such as landscaped
%\ 6t | N ™~ Sod areas and pavement areas where pedestrians can walk around STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
- the inlet.
Sod SOD ONLY
"~ 3" Cconcrete Pavement 2. When alternate G grate is specified in ) D/TCH BOTTOM /NLETS
PAVT. AND SOD plans, the grate is to be hot dipped galva

Notes: |. Pavement and/or sod to be used only where called for in the plans.
2. Cost of paving to be included In cost of inlet.

PAVEMENT AND SODDING

nized after fabrication.
3. These inlets may be used with Alt. B

structure bottoms, Index 200. The inlet and bottom

combinations are to be paid for under the
contract unit price for Inlets ( DT Bot)

(Type F (or G)) (J Bot, Depth), Ea.

4. For supplemental details ( Type F only), see Index 20I.

TYPES F & G

Names |Dates | Approved By
Designed By | W/ o750 State’ Drainage Engineer
Drawn By MEF 0//50 Revision Sheet No. Index No.
Checked By | WHM | oi/50 04 lof | 233




4'- 311
D -
I A g
'-I S
~
‘V o+~ “
2
S
8" o 8" 8" 4'-0" 8"
; ———fF——— ™ Tere-0"| [ - brz-ir
1
% 3 Eye Bolt <
Ay t . B See Index No. 20/ B §
k] N J " 1_nt nQ "
f oo L RECOMMENDED MAXIMUM_PIPE_SIZES = 60 R e N
o S -
3 INLET INSIDE WIDTH | PIPE SIZE Unless Otherwise Shown | § Unless
| 1" Expansion Joint @ i_pn u = Otherwise
/ panst ! ? z2'-ll 24 : Shown In
U " n
4'-0 30 < Plans
C c Note: Recommended sizes are for concrete pipe. <
L ‘ Sizes for other types of pipe must be
verified for fit in accordance with Index NOTE: Alt. B Structure Bottom Only. See Index No. 200
I No. 20I. For larger pipe see bottom for structure bottom details and hole reinforcement.
/'-6" A detail right and Index No. 200.
INLET WITH STRUCTURE BOTTOM
PLAN
~—~~= Predominate Flow= ~~
Steel Grating, See Detail EL
I n . w1
| 3" Conc. Difch Pav't Inlet Elevation As GENERAL NOTES
Shown On Plans. N
= I. This inlet is designed for use in ditches, medians, pavement areas
2'Sod All Around / ﬁ < |E ) or other areas subject to heavy wheel loads with minimal debris.
( Total 9 SY) ~ -2 2~ I~ "i*" S %" This inlet is not for use in areas subject to bicycle traffic.
< A /s Ihief may be placed ih areas subject 70 occasiohal pedesririan
" | &l " This inlet be placed il bject t fonal pedestrit
6 = traffic such as landscaped areas and pavement areas where
l Q / XS Pedestrians can walk around the inlet.
® Sl ©,
D [\ © 'S -‘Tﬁ "
£8 § < 4] 2. Reinforcing- ¥4 bars at 12" centers both ways with
PAVEMENT & SODDING E &l £ 2" clearance to inside face. Cut or bend bars out of way
° ol s g £-0" .‘8" of pipe when necessary; bars to clear pipe by/é" .
22| & _
21 }S E f T;u 3. When alternate G grate is specified in plans the grate is
o 3 8 i = ® fo be hot dipped galvanized after fabrication.
=
s 5 S) 4. For supplemental details, see Index No. 20I.
o 5 S g J 5. Cost of ditch paving to be included in cost of inlet.
E o Sodding to be paid for under contract unit price for
g3s Sodding, SY.
S 6B
(SRS ‘
M\ . - - | X -\:’F_/-—L e 41\3{
SECTION CC 4'-3" Qut To Out
| | I _gh Kj
/'-5" ) /'-5" I'-5 & (Typ.)
“—¢ Cross /)_ﬂ
I Bar | i
o
&y L5x3x2 ‘L’E * - |5
el Il
/< 20: 20:/ Di Each End S8 Sl
: e : itch Bottom e Qyy ©| ©lo
Ditch Bottom T BN \ Sl> 4] L t STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
* * | , Weld Main Bars To £ s 3
= B ° | (Seo Detoll Bolon) °f5 DITCH BOTTOM INLET
T —— —

"
Sl

1
g

Toe Wall Required Note: Two Required Per Inlet

"
( Paved Or Unpaved Ditches ) Main Bars 5" x ¥ (Nofched For Cross Bars ). Names | Dates| Approved By

Cross Bars 13" x 4" (Continuously Welded Designed By | LWF | 08/76

6" l_aﬂ_ Ditch Block (Low Side Of Inlet On Continuous Ditches ) -}F% STEEL GRATING 3 TY P E J
1 E

R State’ Drainage Engineer
At Main Bar Nofches ).

Drawn By Revision Sheet No. Index Na.

Checked By | SRL | 08/76 04 lof |

SECTION DD

F
DETAIL Main Bars And Cross Bars Flush On Top.




I—>>

SECTION EE

R - W 7> N =S § S
=+
_?
79
o
— \ / — ®
\ [ .
4(0/ N - N
6" Concrete Ditch Pavin kX
™~ Reinforced With 6" x 69 — | N
10/10 Welded Wire Fabric ©
N T N i; N ISOMETRIC
Ae)—————&)—————————LT)—————i/f=g OF
o 5 B ] e /6" 5ot 0" INLET FENCE ENCLOSURE
13'-4"+ L
( Grate Not Shown)
PLAN =2
/ n
ﬂ n Anti-Vortex Wall n n Fence Type B (See Note 2)
2‘-‘“' ‘) 1 H E"f Slope To Match 44" _
= oy Ditch Grad
U — ?‘*4 : l i || ’/ itch Grade & [‘ *
73] = k! A T < f
. ~w Il = = 4
= Nr ” ‘DT &‘.I
(4]
] 5.’3 é ;6 n Fl'l
L . T :\E L _i />_J 8" 3-8"
S0 8 (See Note 2) —
S IO"
)
o . . ..
5 & & y |_—Construction Joint Permitted - F.L. Elev. *
©l (Grate Not Shown) ol
(Grate Not Shown)
N N SECTION AA Bars A (Channel ) < SECTION BB
3 V /! %8 Miv
16 Iz " " Ls}
: o G 7% . i .
2 |:| Bars C (Flat) L | R i J
Q R 77®7 <~
S 0 c , &
S . | 53 |24 -
~ " 14" Dia. Drilled
u"} < [ — Bar B (Flat) N Anchor Hole
(%) [
u | 1 RAT| T P
. E D GRATE SEAT AND ANE.‘HOR HOLE PLAN
ar " n - \\N
(Flat) 144" s 5| 15" | 143 <

STEEL GRATE

Y
SECTION cC

Anchor Hole

—— Epoxy Grout

N

( With Bar B And Anchor Bolt)
SECTION FF

" x 12" Galv. Anchor Bolt, Washer & Hex Nut

Fence Type B

Anti-Vortex Wall

GRATE QUANTITIES

PIPE BILL OF STEEL STEEL WEIGHT
size | L CHANNEL |  FLAT

BAR| No. REQ'D. | LENGTH | 4"y 5.4% |2"x 't 3.4%)
A 3 4'-4" 70

30"« 36"[4'-9"| B 2 4'-4" 30
c 3 5'-/" 52
A 4 41_411 94

4211& 48" 61_0” B 2 41_411 30
¢ 3 6'-4" 65
A 5 41_411 ”7

54"¢ 60"[7'-3"| B 2 4'-4" 30
C 3 71_7" 77
A 6 44" 140

66"s 72"|8'-6"| B 2 41-4" 30
C 3 BI_I n 90
A 7 44" 164

SPECIAL |9'-9"| B 2 4141 30
c 3 0'-1" 103
A 8 41_4" /87

SPECIAL |II'-0"| B 2 4'-4" 30
c 3 "-4" 16
A 9 44" 2l

SPECIAL [i2'-3"| B p) 4'-4" 30
c 3 12'-7" 128
A 10 4'-4" 234

SPECIAL |I3'-6"| B 2 4'-4" 30
¢ 3 13'-10" 14/
A ] 47-4" 257

SPECIAL |i4'-9"| B 2 41-4" 30
2 3 5'-1" /54

12 41_4"

SPECIAL |i6'-0"| B 2 4'-4" 28l 30
c 3 6'-4" 167
A 13 4'-4" 304

SPECIAL ['-3"| B 2 4-q" 30
c 3 7'-7" 179
A 1_gll

SPECIAL |ig'-6"| B 5 p T 328 20
C 3 18'-10" 192

GENERAL  NOTES

. This inlet is to be used at locations having high flow rates, usually where an endwall
could not be utilized without hazardous intake.

2. Inlet length (L) shall be set by the designer for the greater of either culvert requirement
or inlet pool not to exceed /12" depth. Structures over 6'in depth are to be checked for
flotation by the designer of project drainage.

3. This inlet is not intended for use with Alternate B structure bottoms.

4. Inlet and anti-vortex wall to be Class I Concrete.

5. Reinforcing- *4 bars at 12" centers both ways for pipe sizes up to 72" diameter; /é" clearance to
inside face and bottom of Inlet. See Index No. 20l, Sh. 4 & 5 for reinf. steel modification for
depths 13'to 15'. Bend top and corner bars to clear anchor holes. Inlets for special size pipe require
special reinforcement design and design approval by the project design engineer.

6. Channel section C 3 x6 may be used as an alternate for the C 4 x 5.4 channel.

7. Channels and bars shall be ASTM A242/A242M, A572/A572M or A588/A588M, Grade 50 steel, and
galvanized in accordance with Section 962-7 of the Standard Specifications.

8. Fence enclosure shall be Fence Type B (Index No. 452 ). All posts to be set in concrete.
A minimum of I0 posts required. Corner and approach side posts to be 3" 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) ( Type K), Each.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH BOTTOM INLET

TYPE K

Names

pates| Approved By

Designed By | FHWA Staie’Drainage Engineer
Drawn By SMH 6/79 Revision Sheet No. Index No.
Checked By | J6 6/79 00 lof | 235




,/ ,/ Structure

Side Panel

. Expansion Anchor Spacing Varies, See Sheet 2
>

Flat Bar
3" Dig. x /é”Long Hex Bolt \ i
FIi&t Washer, Fender Washer, And N Side Panel
Lock Nut, all Stainless Steel.
(6 Required Per Skimmer ) ]
Bolt & Py ;
Flat Washer F Fender Washer & 1 1
Lock Nut | ‘ ‘
Front Panel — |
Front Panel
— . /
Side Pane/\
o
See View A
\ » N |
Z = |
\
I|© -
\
Front Pane/ —] Al Q i
= } ~ Flat Bar s € Expansion Anchors
L)
BN
| . PLAN
o n
\
VIEW A
Top Of Structure
Side Panel \\
T \
a NI e oy
Flat Bar—] | |
: | | o o /
. /
— I /
i | — Side Panel g | | /
Front Panel—a | / | /
Front Face l/
Bott Spacing Z Of Structure~y| | l
Varies See Sheet 2 f See Design Note 2 ——{ | //
/
Flat Bar- |
/
— | )
a 1 |
_ D7) ! )
. I I
| -
VIEW B SIDE VIEW

1 '.;5'. Expansion Anchor Wify,,Nuf And Washer.

1
2" Dia. Stainless Steel Stud Type

Embedment Depth= 235 , Anchors To

Be Kwik Bolt IL By HILT/ Corporation,
Power-Stud By Powers Fastening Inc.,

Or TruBolt By ITW Ramset/Red Head

Or Equal. Anchors To Be Installed

According To The Manufacturer's
Recommendations (12 Required Per Skimmer ).

PICTORIAL VIEW

GENERAL NOTES

l. This skimmer is intended for use on Type C, D, or E Ditch Bottom Inlets that are used

as outlet control structures of stormwater management facilities.

2. The side panels are dimensionally symetric, therefore they may be used on either side

of the structure.

3. Two (2) skimmers may be constructed on one structure provided they are on opposite ends.

4. The width 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 applicable

standards to avoid conflict with the expansion anchors used to attach the skimmer.

7. Grates to be used on the inlets unless otherwise specified in the plans.

®

DESIGN NOTES

The designer must specify, in the plans, the skimmer height ( dimension H) and

the sides where the weir slots and skimmers 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 sides with outside dimensions greater than 6'-4".

. 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 [ foot.

The configuration of skimmers may be subject to regulatory requirements.
The designer should coordinate the outlet control structure details with the
permitting agencies.

Where this skimmer is used, the designer should reference this index with
the outlet control structure details. Where a different skimmer design is needed,
the designer should provide skimmer details in the plans.

. The designer shall evaluate if a grate is needed for safety reasons. Where a grate

is not needed for safefy reasons and is not desirable for hydraulic or other reasons, the
designer may omit the grate by stating so in the outlet control structure details.

. The designer must show the configuration of the weir slots in the outlet control

structure detail.

A skimmer consists of two (2) side panels, one front panel, two (2) flat bars, and
accessory hardware. The cost of skimmers is to be included in the cost of the inlet.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SKIMMER FOR
OUTLET CONTROL STRUCTURES

Index No.

Names | Dates Approved By
Designed By CRH 02/%9 Stafe Drainage Engineer
Drawn By JT 02/99 Revision Sheet No.
Checked By | wpH  |02/99 00 lof 2
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DIMENS IONS =
gll
Skimmer Helght T w
as speclfled Bolt
In the plans Spacing r
Iy
H D E L s I
Inches 75_" Dia "
12 i 3 28 3 (3 Holes ) ™
L
4 3% 3 28 4 N HP =
6 3z 3 28 5
18 3E 3 28 6 »
20 43 4 3 6
22 42 4 3/ 7 of — 1
24 47 4 3/ 8 - v
2 47 4 3 9 J
28 47 4 3 0 ,
30 5% 5 3 0 4" Thick x 13" wide
32 58 5 3 I
34 58 5 3/ 2 FLAT BAR
36 6% 6 3 2 o
3" = ottom Flange
38 6%, 6 3l 13 Top Flange (Cut Away)
40 67 6 3/ 14 _ T~
I: . :\ 77777777777 i
| |
| TOP VIEW \
5 € Holes For Expansion Am:horsﬁL\L i w q I”
Front Panel Width Varies, See General Notes 1L >
| | FZ
I | L Ql ﬂ
T T
TOP VIEW ¢ - - - ol -k
| ; %
,, L : : : o .
Tl e ;
4" 1% ‘ | v
Iéll u-l+ [——— w ‘ ;
| * ; I o
i ‘ =7 ez z s
| ‘ Steel Sheet 0.1345" Thick (10 Gage ) 2 Dia.
4 | " } | ! " (6 Holes )
N
#3 sits) %b} o | ] .
\ } FRONT VIEW END VIEW
| |
} n \ i
| | , o FRONT PANEL
! \ { \
" Thi # Dia. f
LHT Steel Sheet 0.1345" Thick (10 Gage ) (6. W
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

END VIEW (FRONT) SIDE VIEW

SIDE PANEL

SKIMMER FOR

OUTLET CONTROL STRUCTURES
Names |Dates| Approved By :
Designad By CRH 02/99 State Drainage En {
Drawn By JT 02/99 Revision Sheet No. Index No.
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A ‘ Centerline
Basin Wall 4m ‘wf
=‘°¥ A/ Solid Cap i
—
! I
| @ |
f v |
/Cleanouf ‘
Pipe _ ‘
Outlet Cleanout |
Pipe o ‘
\
Q \
\
Corrugated / |
Skimmer |
| =t
Neoprene Gasket Baffle i nl } -
\
£ T"T 2A
=
% FRONT ELEVATION
N /—Bmin Floor
A’A‘
s

ﬁ:?n’q

SIDE ELEVATION

%II
ANGLE DETAIL

Angles on other side of
skimmer are mirror image.

TYPE I SKIMMER

Weld Angles at all Points

Latch Hinge

Lafch Pin

Lid Hinge
PLAN

of Contact With Skimmer

Cleanout
Pipe

Qutlet Opening
in Basin Wall

TOP VIEW

GENERAL NOTES

4 @z" 2 Bolt, Hex Nut and Washer

Lafch Hinge

SECTION

LID DETAILS

Bolt angles to basin wall
With (4) "0 x 24"
SS Expansion Anchors

TYPE I SKIMMER DIMENSION TABLE
OUTLET PIPE
A B
18" 2" 42"
,—\ 2411 15" 48"
.\_‘-' % 3 " I n 5 n
S‘#/o/ 36" 2!" wll
7,

Limits of Skimmer on
Round Wall Basin

N

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.

I. The French-Drain Skimmer is a hooded cover, mounted over an outlet in a catch-basin, that prevents oil and floating debris from exiting the basin. Use this skimmer in
french-drain cafch-basins and in other locations where there is a need to prevent oil, debris or other floating contaminants from exiting catch-basins through outlet pipes.

2. Place neoprene gasket material between the skimmer and the cafch-basin at all points of contact. Trim the gasket neatly fo extend é inch beyond the joint on all sides.

3. Skimmer baffle, cleanout pipe and angles shall be primarily constructed of elther galvanized steel, aluminum, polyvinyl chloride, polyethylene, fiberglass or acryonitrile butadlene styrene.
All steel components, other than stainless, shall be hot-dip galvanized.

4. Mounting hardware, hinges and lafches 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) and cleanout pipe shall comply with Standard Specification 943 for steel, 945 for aluminum or 948 for plastics.

t
u? -~
*
3%
g3
£ " G ] ’ "Cenferline
i G B 134 6 Ten 40 x 2" Studs
© oo, [ ange €3 w/Nuts and Washers
Py =
B ég S | N
/—\ 4 du g
‘ &, / — \\ 3" dia.|hole (Typ.)
‘ / 7 B \
i / —=~)DN
s rermin | [ 7 XZ=) NN\ oo
outlet o AR s
Pipe T T T J
Neoprené T N\ D/ T *
 Gasket RN | i, 18" & 24" Dia. Pipe
< o ~ =V 1,
® ‘ ~_ - \ Flange (3" Min)
Y | - ™
g |« E ]
S DY S| T \ {
= N ‘ o
] ° \
, I ]
Y = s
B 26 a ;DT X
§ 2'-10"
t‘\‘l 3'-0" _
JTAL
AbY FRONT ELEVATION

l:?'u? J?

SIDE 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 lafches.

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 pald for as

‘modify existing structure'.

7. Plastic Skimmers shall contain @ 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) 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 IT Skimmers are to be used only with outlet pipe diameters of 15", 18", and 24".

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SKIMMERS FOR
FRENCH-DRAIN OUTLETS

Names | Dates| Approved By
TYPE E SK/MMER Designed By State Drainage Engineer
Drawn By cop 02/03 | Revision Sheet No. Index No.
Checked By RS 02/03 04 /of / 24/




2" YVY\

Concrete Apron \\ k\\
Varles
Apron (12" MAx. )——~F (12" Min. ) Slope Varies— \ \
/)
N rout ol ']
Curb & Gutter | 8 \ \
S —— —L 1 | @ )
=< , |
- < 5 — i ¢~ B _
g < | | L—
g 3 —
§ = 3 | 9 | — -4
N K A X A |
‘§ Varies Varies S { | ) |J — )
8! curve Underdrain To Box Curve Underdrain To Box 15
S S | , | et 5]
| s 3 | |
3, '8 BACK VIEW COVER REMOVAL
ot 24" 24" 6" ‘ 3 L/\# o | |
‘ S TYPICAL URBAN INSTALLATION < n
/‘"x ‘ S | |
I '
E NON g - }
Y bS]
‘ LN 2 TOP VIEW
R )
2 Stainless Steel
N 2" 7 Or Brass Pin
< P | Concrete Apron 258"
n 5 |
A Maximum Of Two (2) u SECTION BB
2" | __—Adjustment Courses Of 234 | SECTION cC
s Brick Will Be Permitted Frame
Siope Varies HINGE DETAIL
X -
) = © Grout
N = = lisi = rwﬂ/ — GENERAL NOTES
P 1. Cast iron cover and frame to be Neenah Foundary
- 5'-6 - §"Chamfer — | Company R-6660-JH, U.S. Foundary Manufacturing
—~ ~ Corporation No. A-632 or equal. Neenah R-6660-JH
3£ detailed this index.
n =
T0P VIEW 3 i 2. Blzlnx to be Class I Concrete, reinforced with No. 3 bars on
SN 9 8" centers both ways, sides and bottom.
PERMISSIBLE TOP ADJUSTMENT SiI iz
N . 3. Concrete apron to be included in the contract unit price
3" ¢ te A Typical Opening, One Or More Optional Construction for Underdrain Inspection Box.
onerere Apro Sides. See Plans For Required{ | g Joint Permitted
Slope Varie. Openings. Grout Fill To Be ——_ | 4. All covers shall be furnished with pick holes. Fitted
Included In Cost Of Box. lifts or handles are not permitted.
Jon Jon 5. Manhole Type P Alternate A, Index No. 200, with Type I
—1T = <—-‘ 5 r-—» " Frame and Cover, Index No. 20/, may be used in lieu of the
\ 283 \ 2 box detailed on this sheet, and is recommended when
( Max. ) N high ADT il f th t i ings.
| 23 éu | Conarete Apron . S igl increases chance o e repeated vehicle loadings
5]
/ T \ iy
3 < | S
2L P n d | /4" jl X 0
3 G o, R SE :
E— [p) b = ~
_ /] © t\w
Outlet Pipe ——_—{ | Ynderdrain Cast O Field Cut 4" BES )
™~ | Wide Slots (2) For Hinge | i (S %
b l l Covers. Grout Around
L| Hinge Covers. 4" 24" 4 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
4II 2 n 4II
<EcTioN SECTION AA UNDERDRAIN

INSPECTION BOX

TYPICAL INSTALLATION ON SLOPES TYPICAL TOP AND APRON BOX AND TOP

Names |Dates] Approved By

Designed By ws 05781 State’Drainage Engineer
Drawn By M 05/8! Revision Sheet No. Index Na.
Checked By | w6 05/8/ 00 lof | 245




c c
3"6" | G G | 3"6"
D or Span|D or Span 2-#4 Bar
D or Span N
x "
| "
_— | ~
Y
IS +—
] \-.\\i < <
/) SIS
+  Const. Joint Permitted S
6" 6" w See End View Q
~ - 3 ( Enlarged)
FRONT VIEW
] N ]
\ \
l
T 1
S
|| | |
‘/L# ————— +< ,L £ J
END VIEW (ENLARGED)
TOP VIEW

~—— Const. Joint Permitted
(Keyway & Dowels Required-
Dowels *#4 Bars, 18" With

9" Embedment @ 12" Ctrs
For Bar Grade And

Payment See Note 3.)

ENDWALL DIMENSIONS (EXCLUSVE OF MULTIPLE PIPE SPACING)

X
(X=S+-Secor)

(C

FRONT VIEW

X
(X=5)
/_’
(C
FRONT VIEW
S .
€ Interior
€ Outside V" Pipe ( Typ.)
Pipe ( Typ.)\k he t1yp
] e
- . Location Reference Line
L -4 (See Location Control Above )
= = L N
TOP VIEW

NORMAL PIPE LEGEND

o Pipe Skew
S  Center To Center Pipe Spacing

X Centerline To Centerline Dimension At Face Of Headwall

TOP VIEW

SKEWED PIPE

ENDWALL POSITIONS FOR SINGLE AND MULTIPLE
PIPE AND SPACING FOR MULTIPLE PIPE

Location Reference
( Horizontal Clearance
Measured To This Point)

End Of Pipe
(See Note 9)

END VIEW

I. Position is set by the intersection of the front
slope and Point A where this intersection falls
outside the clear zone.

2. Where the front slope and Point A intersects
inside the clear zone, the endwall is positioned
so the location reference point is at the clear
zone limit. The front slope is transitioned to
the endwall as shown in Index No. 280.

STANDARD
LOCATION CONTROL

GENERAL NOTES

. 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.

. Front slope and ditch transitions shall be in accordance

with Index No. 280.

. Endwalls may be cast in place or precast concrete.

Reinforcing steel shall be Grades 40 or 60. Additional
reinforcement necessary for handling precast units
shall be determined by the Contractor or the

supplier. Cost of reinforcement shall be included in
the contract unit price for concrete, ( endwalls ).

. All exposed corners and edges of concrete are

fo be chamfered §".

. Concrete meeting the requirements of ASTM C478

(4000 psi) 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.

On outfall ditches with side slopes flatter than I:1%
provide Z20'transitions from the endwall fo the flatter

side slopes, right of way permitting.

7. For sodding around endwalls see Index No. 28I.

.

. Payment for concrete quantities for endwalls

skewed to the pipe shall be made on the following
basis:

Endwall Skew To Pipe Use Tabulated Value

0°to 5° [¢]

6°to I5° 15°

16° to 30° 30°
3/° or over 45°

. Pipe length plan quantities shall be based on the

pipe end locations shown in the standard location
control end view, or lengths based on special
endwall locations called for in the plans.

. Payment for pipe in pipe culverts shall be based

on plan quantities, adjusted for endwall locations
subsequently established by the Engineer.

Endwalls to be paid for under the contract unit
price for Concrete Class I(Endwalls), CY.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STRAIGHT CONCRETE ENDWALLS
SINGLE AND MULTIPLE PIPE

Names |Dates] Approved By

Designed By | HAB/EGR| 73/83 State’Drainage Engineer

Drawn By RWR/HSD| 83 Revision Sheet No. Index Na.
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DATA AND ESTIMATED QUANTITIES FOR ONE ENDWALL

ROUND CONCRETE AND CORRUGATED METAL PIPE

. 8 for selecting

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STRAIGHT CONCRETE ENDWALLS
SINGLE AND MULTIPLE PIPE

Opening Area Class I Concrete (CY)
Dimensions Number And Type Of Pipe And Skew Angle Of Pipe
(SF) Single Double Triple Quadruple
D | "Number OF Pipes AlBlcl el Flels X [Concretel Metal Concrete Metal Concrete Metal Concrete Metal D
/ 2| 3 4 0° | /5°]30° 45°| 0° 0° 0° | 15° 30°145°| 0° | 15°]|30°45°| 0°| /15°|30°|45°| 0° | /5°]|30°| 45°| 0° | /5°|30°| 45° 15° ] 30°| 45°
15" | 1.3 | 2.46 | 3.69 | 4.92| /'-n"| 1'-2"| 4'-0"| I'-10"| I'-2"| o'-6"| 2'-7"| 2'-7"|2'-8"| 3'-0"| 3'-8"| 123 .24 1.59]1.60 | 1.65|1.74 | 1.62 | 1.63 | 1.68 | 1.78 | 1.94 | 1.96 | 2.05|2.23] 1.99 | 2.02]| 2.l | 2.30| 2.30|2.34| 2.47 | 2.74 2.4/ |2.75| 2.84| /5"
18" | 177 | 3.54 | 5.3 | 7.08 |2'-2"| 1'-3"| 4'-6"| 1'-n"| y-3"| 1'-0"|2'-10"| 2'-10" 2'-1"| 3'-3"| 4'-0"| 156 1.59 1.99] 2.0/ | 2.06 | 2.7 |2.04| 2.06| 2.1 |2.23]|2.43| 2.46|2.56 | 2.79| 2.5/ | 2.54 | 2.65|2.89 | 2.86 | 2.9/ |3.06 | 3.40 3.0 | 3.7 353 18"
21" | 2.4 | 482 | 7.23 | 9.64 |2'-5"| '-4"| 5'-0" 2'-0" | |'-4"| |'-6"| 3'-2"| 3'-2"|3'-3"| 3'-8"| 4'-6" .97 a"
24" | 3.4 | 6.28 | 9.42 |12.56 | 2'-8"| I'-4"| 5'-6"|2'-0" | [-4"| 2'-0"| 3'-5"| 3'-5| 3'-6"| 3'-y"|4'-10"| 2.24 2.29 |2.82|2.84| 2.9/ |3.06|2.9/ |2.93| 3.0/ | 3.7 |3.39|3.43|3.57 | 3.67 |3.52|3.56 | 3.7/ | 4.03| 3.97 |4.03 | 4.24 | 4.69 4.20|4.43| 491 | 24"
2r" | 3.98 | 7.96 | 11.94 |/5.92 |2'-1"| I'-5"| 6'-0"| 2'-I"| '-5"| 2'-6"|3'-10"| 3'-10"| 4'-0"| 4'-5"] 5'-5" 2.73 or"
30" | 49/ | 9.82 |14.73 |19.64 | 3'-2"| I'-6"| 6'-6"|2'-2"| I'-6"| 3'-0"| 4'-3"| 4'-3"| 4'-5"| 4'-I"| 6'-0" 3.26 3.34 |43 | 4.16 |4.26 |4.49 |4.28 | 4.3/ | 4.43| 4.67|4.98|5.04 |5.25 | 5.69 |5.20 |5.27 |5.49 | 5.97 | 5.84 |5.93 |6.24 | 6.9/ 6.23|6.56 |7.29| 30"
36" | 7.o7 | 14.14 | 21.21 | 28.28]| 3'-8"| I'-8"| 7'-6"|2'-4"| I'-8"| 4'-0"| 5'-I"| 5'-1"|5'-3"|5'-10" 7'-2" 4.53 464 |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./3 |8.26 | 8.69 |9.62 8.7/ | 9.18 [l0.20| 36"
42" | 9.62 | 19.24 |28.86 | 38.48| 4'-2"| I'-10"| 8'-6"| 2'-6" | 2'-0"| 5'-0"| 6'-0"| 6'-0"|6'-3"| 6'-//"| 8'-6"| 6.33 6.49 | 8. | 8.7 | 8.39|8.85|8.43 | 8.50 | 8.73 | 9.23] 9.9010.02 |/0.45 | 1138 |10.38|/0.5210.98 | 11.99 | /1.68 | 11.87 | 12.5/ |13.89 12.5213.22|14.73 | 42"
48" | 12.57 |25.14 | 37.71 | 50.28| 4'-8"| 2'-1" | 9'-6"| 2'-g" | 2'-0"| 6'-0"| 6'-9"| 6'-9"| 7'-0"|7'-10"| 9'-7" 8./5 8.38 |10.40|10.48|10.75|11.33|10.85|10.94 | 11.23 | 11.87 |12.64|12.80 |13.34|14.50|/3.3413.5 | 14./l |15.39|/4.89|/5.13 |15.93|/7.68 16.08 |16.97 |18.90| 48"
54" | 15.90 |31.80 |47.70 |63.60|5'-2"| 2'-6"|I10'-6"|3'-2" | 2'-3"| 7'-0"| 7'-8"| 7'-8"| 7'-11"|8'-10"|10'-I0" ki 0.77  |/5.23|15.35|/5.78|16.69|15.35|/5.48 | 15.90 | 16.83] 18.77|19.02|19.86 | 21.69|18.93 |19.18 |20.04|21.89 |22.2922.66|23.93/26.67 22.89|24.I7 |26.96| 54"
Opening Area Class I Concrete (CY) Approx.
(SF) Dimensions Nu r Of pre And Skew Anqu of pre EQUfV. Note: Use the guidelines of General Note No
fabular quantities.
mbe Span |Rise | Round
Span|Rise| Number Of Pipes | , [ s [ c | e | Fl 6 | s X Single Double Triple Quadruple pPa Pi
/ 21 3 4 0°| /5°] 30°] 45° 0° 0°11/5°1 30°[ 45°| 0°]/5°| 30°[45°]| 0° [ /5°] 30°[ 45° pe
" 3" 11 | 22|33 | 44 |Ir-9"| r-2"| 3-10" I'-i0"| I'-2" | 0'-4"| 2'-6" | 2'-6" | 2'-7" | 2'- 1" | 3'-6" 1.I6 1.47 | 1.48 | 1.52 | 1.60 | 1.78|1.80 | 1.88 |2.04| 2.09| 2.12 | 2.23| 2.48| 7" 13" /5"
21" 5" | 16 | 3.2 48 | 6.4 |/-u" | -2" [ 4-3" r-j0"| I'-2" | 0'-9" | 2'-10"|2"-10" | 2'-11" | 3'-3" | 4'-0" | 1.33 1.691.70[1.75 | 1.84| 2.04]| 2.06| 2.I5 |2.35| 2.40| 2.44]| 2.57 | 2.84| 2/" /5" /8"
28" | 20"| 2.8 [ 56 | 84 | .2 |2-4"| p-3v| -2t p-yn| p-3"] g 3'-57|3'-5" | 3-6"| 3" -1" [ 4'-10"] 178 2.3/|2.33|2.39| 2.53| 2.83| 2.87| 2.99|3.26 | 3.36| 3.42|3.60 |40/ | 28" | 20" 24"
35" 24" | 43 |86 129 | 7.2 |2-8"| I'-4"|5'-I1§"| 2'-0"] I'-4" |2'-54"| 4'-0" |¢'-0" | 4'-2"|4'-7" | 5'-g"| 2.34 |3.03| 3.05| 3.1 |3.32|3.72|3.77|3.93|4.29 | 4.40 | 4.47 | 4.72|5.25] 35" | 24" 30"
42" 29"| 5.9 [ w8 | w7 236 |3-1"| 1-5"|6"-10§"] 2'-1"| r'-5"[3'44"| 4'-9" |4'-9" [4-11"|5'-6"|6'-9"| 3.3 |4.06]|4.09|4.204.45|4.99 [5.06|5.28|5.76 | 5.93 |6.03|6.36 | 7.09| 42" | 29" 36"
49" 33"| 8.4 |16.8 |25.2 |33.6 |3'-5"| I'-6" | 7'-8"| 2'-2"| I'-6"| 4'-2"|5'-6" |5'-6" | 5'-8"| 6'-4"| 7'-g" 3.83 |5.00|5.04|5.18 | 5.48|6.16 |6.24|6.52|7.12 |7.32|7.44|7.86 | 8.76| 49" | 33" 42"
s7" | 38" | 106 |2.2 [31.8 |[42.4 |3'-10"] /77| 874" 2'-3"] y-7" | 515" |6'-4" |6'-4" | 6'-7"| 7'-4"| &'-1"| 487 |6.3/|6.36|6.53] 6.9/ |7.74|7.84| 8.18 |8.93 | 9./8 | 9.33]9.85 |[10.96] 57" | 38" 48"
64" | 43" | 13.2 | 26.4 | 39.6 | 52.8 |4-3"| I'-8" |9'-64"| 2'-4"| I'-8" |6'-04"| 7'-1" |7'-1" |7'-4"|8"-2"|10'-0"| 5.88 |7.64|7.70|7.91 |8.37]|9.40 |9.52| 9.94|10.86| 1115 |1.33|1.97 [13.33] 64" | 43" 54"
7" | 4" | 6.9 |33.8|50.7 | 67.6 |4'-7"|I'-10" | 10'-4" 2'-6"| 2'-0" | 6'-10"|7'-10" [7'-10" | 8'-1" | 91" | -y 7.80 |10.15 |10.23|10.51 | .12 |12.49 |12.65 |13.22 |14.43|/4.85 | 15.10 |15.94 |7.77| 7/" " 60"
CONCRETE ELLIPTICAL PIPE
Opening Area Dimensions Class I Concrete (CY) Approx.
(SF) Number Of Pipe And Skew Angle Of Pipe pisels gqu’l’vé
se n
Rise|Span| Number Of Pipes Alsalcl el Flels X Single Double Triple Quadruple Pa F‘,’I.Ze
/ 2 1 3 4 0°| /5°| 30°| 45° 0° 0°1/5°] 30°1 45°] 0°] /5°] 30°] 45°] 0° | /5°| 30°| 45°
2" 8" | 1.3 |26 | 3.9 | 5.2 |r-8" | I'-2"| 3'-9"\/'-j0" | I'-2"| 0'-3" 2'-l10"|2'-I0"| 2'-11" | 3'-3" | 4'-0" 1.09 145 | /.46 | 1.51 | 1.60)1.80|1.82| 19/ |2.09|2.l6 |2.20/2.33|2.60| /2" 18" /5"
14" 23" | 1.8 [36 | 54 | 7.2 |/-10"] I'-3"| 428" | /-0" | /-3"| 8F" | 3'-5"| 3'-5"|3"-6"|3'-i" | 4-10"| 1.36 1.8211.84 | 1.89 | 2.0/| 2.29| 2.32| 2.43| 2.68| 2.75|2.80|2.97 | 3.33] 14" 23" 8"
/9" 30" | 3.3 [66 | 9.9 | 13.2|2-3"] r-4"|5-1"[2-0"| r-4"|[1-74"| 4-2"| 4-2"| 4-4"|4-10"|5'-1"| 189 | 2.55| o.57] 2.65] 2.8 3.22) 3.27| 3.43|3.77 | 3.88|3.95|4.19 [4.70] 19" 30" 24"
24" | 38"| 5.4 |0.2] 53| 20.4|2'-8"| j-5"| 6'-3"|2'-/" | y-5"| 2'-9"| 5'-2"| 5'-2"| 5'-4"|6'-0" | 7'-4"| 2.64 | 3.55| 3.58| 3.69| 3.93| 4.48|4.54| 4.77 | 5.24| 5.39|5.49|5.82|6.53| 24" | 38" 30"
29" | 45" | 74 |14.8 | 22.2| 29.6|3'-1" | 1'-"|7'-0"| 2'-2"| /'-6"|3'-6"| 6'-0"| 6'-0"|6'-3"|6'-I" | 8'-6" 3.32 | 4.48| 4.52| 4.66 | 4.96| 5.64| 5.72| 6.00|6.60 | 6.80|6.92|7.34 | 8.24] 29" | 45" 36"
34" | 53" | 0.2 | 20.4| 30.6| 40.8|3-6"| r-7"|7'-15"| 2'-3"| ;7" |[4-54"| 7'-1" | 71" | 7'-4"|8'-2" |i0'-0"| 4.24 |5.76| 5.8/ 6.00| 6.39] 7.29| 7.40| 7.76 | 8.55| 8.8/ |8.97|9.52 [10.70| 34 | 53" 42"
38" | 60" | 12.9 | 25.8| 38.7| 51.6 |3'-10"| 1-8"| 8'-9"| 2'-4"| r-g"| 5'-3"| 7'-u"| 7'-u"| 8'-2"|9'-2" |- 2" 522 |7.16|7.237.46 | 7.96| 9.10 | 9.24| 9.70|10.7/ | 11.051.25 |11.95 |I3.46] 38" | 60" 48"
43" | 68" | 16.6 | 33.2] 49.8| 66.4 |4-3"| r'-10"|9'-84"| 2'-6"| I-10"|6'-24"| 8'-10"|8'-10"] 9'-2"|10'-2" |;12'-6"| 6.63 |9.00 | 9.09] 9.38]10.00|11.39 |11.56 |12.13|13.36| 13.77|14.02|14.88|16.73| 43" | 68" 54"
48" 76" | 20.5| 4.0 | 6.5 | 82.0|4'-8"| 2'-1"|10'-8"| 2'-9"| 2'-0"| 7'-2"| 9'-9" | 9'-9"| 0'-I" | )i'-3" |13'-9" 8.66 | /.74|11.85|12.22/3.02|/14.82|15.04|/5.77 |[7.37 | 7.9/ |8.23|19.34|21.74| 48" 76" 60"
53" | 83" | 24.8|49.6| 74.4| 99.2|5'-/" | 2'-6" | I'-T"| 3'-2"| 2'-6"| 8'-1" | l0'-7"| 10'-7"| 1O'-1/"|12'-3" | I5'-0" 12.50 |16.98|16.98| 17.67|18.83)21.47 |21.78 |22.86|25.18|25.97 26.44/28.06| 31.55| 53" | 83" 66"
58" | 9" | 29.5| 59.0| 88.5] 118.0|5'-6" [2"-10")2"-64"| 3'-6" [ 2'-10"[9"-0%"| ir-4"| wr-4"| w'-9"[13'-1" [16'-0"| 16.46 |p2.26122.45| 23.16 |24.66|28.0528.46|29.85(32.85|33.85/34.4636.55|41.05| 58" | 9" 72"
Names | Dates
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)

¢ 60" Pipe

SECTION AA

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

HALF ELEVATION

( Showing Bars In Front Face Of Wall)

. Straight concrete endwalls are intended for use outside the clear zone.

2. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the 5.

GENERAL NOTES

Chamfer: All exposed edges and corners to be chamfered fﬂunless otherwise shown.

details on thls index, design specifications AASHTO /989. Precast construction which adheres

to this Index, including any additional reinforcement required for handling which shall be

6.

determined by the Contractor or supplier, does not require additional approvals. Deviations from
this Index, for precast units, shall require the approval of the State Drainage Engineer prior to

construction. For precast construction, see Index No. 20l 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 478 (4000 PS/} 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.

Bars Bjas shown

HALF ELEVATION

( Showing Bars In Back Face Of Wall)

TYPICAL SECTION
THRU ENDWALL

Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY.

. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated
on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete.

Class IT( Endwalls ), CY and Reinforcing Steel ( Roadway ), LB.

That portion of corrugated metal pipe in direct contact with the concrete slab and extending 12" beyond
shall be bituminous coated prior to placing of the concrete.

cup - BILL OF REINFORCING STEEL
MARK SIZE NO. REQ'D LENGTH LOCATION BENDING
¢ cuP A #4 32 4'-2" Footing Straight
By #4 13 3/1'-8" Footing And Wall Straight
" pe B2 #4 4 2'-4" Wail Straight
l6'-0 /-0 B3 | *#4 1 13'-9" Wall Straight
(% #4 26 9'-4" Wall Bend
RCP\T sors A & 12" Confers D #4 18 7'-6" Wall Straight
R R e E #4 ] /-8" Footing And Wall | Straight
0.D. CMP | .
%
Foundation Varies | z'\, BENDING DIAGRAM
Seat For (5" For \ A % —
CMP Only 30 g | | 1 5 | 7'-6 |
Corrugation ) f’ = ==t — o ¥ L
I I A O 1 ) O ) I G
1] 4 i
| 20" | | BAR C
Bars Bl PLA N NOTE: All bar dimensions are out fo out
SECTION BB ( Showing Bar In Footing) ESTIMATED OUAN T/ T/ES
ITEM UNIT RCP CMP
Concrete Class IT Cu. Yd. 1.3 .4
Reinforcing Steel Lb. 695 695
16'-0" 16'-0"
Loc. Ref.
- Bars B | Bars B / 3 "
/0" \ Symmetrical About € i < Jo.
o
-2" “~— Bars B \ f o
(50 i ey (Class B Wall ) > Lo \ / f F?B"”" B
V Bars D & /8" Cenferf 4?3 ) Field Bend—| -~ Field Bend |© Bars C @ /2" Centers Bars D~ H—Bars C
| F\.\ ‘ / 3 5 4 \ 112" ¢l
«L 6" N - _Q / e _ 21 ¢/ :
3 g ®| 8oy | 182 o A P Bars By
J ‘ g ® @ N N s 5
) S L~ Bars
Q @ /
B .é' g B/ N @ 4 Bl !/J/ 4'-g"
@ @ 3 1_gqh 1 _qlt
‘ 3 8., |Field Bend Field Bend || | B Const. Joim‘\< 24
SAAAAAAA ~
N N © . rl { h 44 Bars B 3
| Tt —F—F—F— 14— { S e e | L o R ] B
B E x 2 al 3 §* Bars A
ars A Bars B Dowels E- | Dowels E N N ™
B-<J ! - Bars B,
NOTE: Cut and field bend Bars B, 2]

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 60"

PIPE

Approved By

Names |Dates
Designad By State’Drainage Engineer
Drawn By ™J /49 Revision Sheet No.
Checked By | WHM 11749 04 lof 2

Index No.
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€ CMP

CS"

CMP \i
-

4'-3"

Pipe —

¢ 60" Pipe
/

J/ cMpP

20'_3" P o~ 20!_3"
\ \ \
RCP —— RCP
Y ‘ ‘ ‘ ‘ Bars A @ [2"
ST T = ,
0.D. CHP \ \ \ \ A
Foundation \ Varies e i ~+ i \ o
Deepened For\ " + Ny
CMP Only {ﬁ XFﬁ'r e R D T TN Qh*
Corrugation ) 5 f o ik
2'-0" \ |
Bars B / PLA N
( Showing Bar In Footing )
SECTION BB
40'-6"
20'_ 3" 20: - 311
/5"0" ‘ 8:_611 Isl_oll
Loc. Ref. \
Y Bars B ~
/0" Bars B, r’ A gorsp | Bars C ! N Jo?,
ez ‘ o 5"~ | e /2" &y
- -2t - V4 T | | 14 = _:
(3 X1 Corr. )~ ¢ crase 2 Watt y—] S Bars B o / ‘ g;rsk’B i { o ) F,?Bars B,
! . Field Bars D —
T F\ Bars Be “\ glelg ( /B:;rd y1Bars Bg /] |~ Bars Bg
| | il i i 2" cl.
A Ls 3 Fiel | . 2"cl)| . [f—Bars C
5 | e 3 ( Bars B|@ 18"+—] Bar BZ\\ Bend ,—Bar B, W i Y R T Bars By
) < ‘ ~ ™| const.
B ‘ ;3 Bars D ‘o 18" Bar‘BE \\ B Bars Bg BB, Ba‘rs c'e lz‘u Cons A/:B;agf Bg
8 -
']l | 3 | Bar 8 5| Fiel | oot | W S 3 L 24"
P S N \‘\ _@ 3 \ Bend qars B4 - /.Bar B3 BGFS{ B G} l i\l* Bars B3 | pars A
D o : 3 = = | > } = - M ESEEtSa
BH—=&| Pt == o N === s 3 3
J J o
Bars A Bars B, 7 Dowel Bars E Dowel Bars Eﬁ N N o
B - Bars B
Bars B / l Bars B, 8
SE CTION AA A [~—~—— Symmetrical About €
HALF ELEVATION HALF ELEVATION TYPICAL SECTION
( Showing Bars In Front Face Of Wall) (Showing Bars In Back Face Of Wall) THRU ENDWALL
"
BILL OF REINFORCING STEEL BENDING DIAGRAM
MARK SIZE | NO. REQ'D |LENGTH| LOCATION BENDING | 7'-6" N NOTE: See Sheet |of 2 For General Notes.
A A 2 2l 72" | Footing Straight ‘ ——
i B, #y 9 40"-2" | Footing & Wall| Straight ‘g
Bp #4 4 12'-6" Wall Straight =
LA,\_ B3 #4 4 13'-9" Wall Straight BAR € STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
B4 #4 4 6'-0" Wall Field Bend NOTE: All bar dimensions are out fo out
/95;; '%%R’:;-%R')‘:'fgf e PR Il I stralght ESTIMATED QUANTITIES STRAIGHT CONCRETE ENDWALLS
T a Fo et e Bend TEn T e SINGLE AND DOUBLE 60" PIPE
¢ #4 29 94" | Footing & Wall} Bend | Ieorcrete Class T cu. Ya. 5.7 3.8
D #y 20 7'-6" | Footing & Wall| Straight . :
E #4 16 I'-8" | Footing & Wall| Straight Reinforolng Stee/ Lb. o24 g24 Names |Dates| Approved By /i

Designed By State’ Drainage Engineer
Drawn By ™S /49 Revision Sheet No. Index No.
Checked By | waM | /1/49 00 2 of 2 2 ,‘5/




&€ CMP

0.D. CMP
Foundation Varies
Seat For (54" For
CMP Only Fly

Corrugation )

2'-0"
SECTION BB

~
)
8
=
@
o
3

- 7%" -a" ~Y_—Bars
(3% 1" C2rr. )k (Class B Wall) —] ) <
_«
6"

5'-6"

SECTION AA

-

B

6" (See Option Below )

,~— Bars A @ 64" Centers

Field Bend <—_|

ield Bend

Const. Joinf~\ N} Bars B

Bar A

|, € 66" Pipe
CuP BILL OF REINFORCING STEEL
MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
A 5 63 4" Footing Stralght
B 4 7 33'-8" | Footing & Wall| Straight
7'-0" 7'-0" c 5 34 q'-/" Wall Bend
D 4 20 8'-/" Wall Straight
RCP\T r E 4 4 I'-8" Wall Straight
]
\
| \ .
\ ‘ X
| i "
| | 5 BENDING DIAGRAM
‘ i _I
s e e s Em
/ Gof Y
T T T T I T T I T I T T T T T I T T I T T T I T T T I T I I T T T T T T T T I T T T T T] Ny
yi I l 8'-|" ‘
Bars 8/ | B BAR C o
P LA N NOTE: All bar dimensions are out to out
( Showing Bars In Footing) ESTIMATED QUANTITIES
ITEM UNIT RCP CMP
Concrete Class I Cu. Yd. 13.2 13.3
340" Reinforcing Steel Lb. 170 7o
7' -0" 1 7'-0"
—A S
Bars B Symmetrical About € | Bars B u
,/’ \ I ,\ji?Bars B
[ \ Bar D —|| U sar ¢
N 2" ¢l.
A
\ Field Bend —_| Field Bend J . 2" ¢l kk
S W Bars B @ 18"
l Bars C @ 10" centers Bars D @ 18" Centers , ~ dl
f ~Bars B
‘ ‘ ,/ / 5'-3"
& &F 1 II_4II 31_/11
l

oot

\T = T N

HALF ELEVATION

( Showing Bars In Back Face Of Wall )

GENERAL NOTES

. Straight concrete endwalls are intended for use outside the clear zone.

2. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform 5.
to the details on this index, design specifications AASHTO [1989. Precast construction which
adheres to this Index, including any additional reinforcement required for handling which shall 6.

Y

LA defails.
LN

3. Reinforcing steel shall be either Grade 40 or 60.

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

be determined by the Contractor or supplier, does not require additional approvals. Deviations
from this Index, for precast units, shall require the approval of the State Drainage Engineer
\ prior to construction. For precast construction, see Index No. 20! for opening and grouting 7.

8. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated
on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete

NOTE: Cut and field bend
Bars B as shown

HALF ELEVATION

{ Showing Bars In Front Face Of Wall)

Chamfer: All exposed edges and corners to be chamfered %" unless otherwise shown.

Class II (Endwalls ), CY and Reinforcing Steel { Roadway ), LB.

4. Concrete shall be Class II except concrete meeting the requirements of ASTM C 478
(4000 psi) may be used in lieu of Class IL concrete in precast units manufactured in

plants which are under the Standard Operating Procedures for the inspection of precast

drainage products.

Sodding shall be in accordance with Index No. 28l and paid for under the contract unit price for Sodding, SY.

|
KN

TYPICAL SECTION
THRU ENDWALL

That portion of corrugated Metal pipe in direct contact with the concrete Slab and extending 12" beyond
shall be bituminous coated prior to placing of the concrete.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STRAIGHT CONCRETE ENDWALLS

SINGLE AND DOUBLE 66" PIPE
Names |Dates| Approved By
Designed By v 03754 State” Drainage Engineer
Drawn By Revision Shest No. Index No.
Checked By | RCB | 03/54 04 lof 2




0 o — ¢ 656"Pipe | — € 66"Pipe
)
£ — _— cuP
° |
B 2I'-6" ! 26"
e 1 _pll —
< RCP \T 46" [] } Fﬁ;ﬁ RCP
g | | _ |
\ \ | |
\ | \ N
0.D. CMP \ | | | | %
M =
™
Foundation Varies N ‘ ‘ ‘ ‘ Itlu
Seat For ) (54" For | \ | ‘ | -
CMP Only p Fo I o SIS ESsSs s =7 = N S
/ Corrugation ) 7 T o
} \ [ { LTI T TP Tt T Wﬁjﬁiiiﬁiiriii NEEEEEE HEREEEEEEEREN ]
e Bars B ‘ ‘ ‘
SECTION BB (Showing Bars In Footing)
- 43'-0"
g- 2/'-6" L 2/'-g"
f_) 7'-0" [ 9'-0" B 7'-0"
% Loc. Ref.
s : o Ref. — | | 3| o
=~ 2 Lo’ Bars B A \ Bars B N
/-2" N_Bars B ~ T:?Bars B
(Class B Wall) ] }jim / Bars C N\ I (CH
= __/_1 ; Bar D—N A —Bar C
_ | 7/\ C - A2 e
| 3 Field Bend— pField - Field Bend N 2" ¢l :\\
N 6" @ Bars C @ 10" centers] e Bars D ® | Centers @ ] ;§BU” s8¢ 8"
© S [
EI) T :g ’ \ ) } L~ Bars B
| S L ! i 5-5
B ‘ § /' -4" 3
~ Field Bend— SF/E/C# - Field Bend
‘ % Bend Const. Joint——_ [\ Bars B o ',
AAAAAANS] —— NN SN Bars A )\ A
Z\ Il 1 =
‘ e e e S e e - -~ r =N 41 > f mi
2 &
B "J Bars B )
N _ NOTE: Cut and field bend Bars B
SECTION A A ‘ Symmetrical About € Bars B as shown
TYPICAL SECTION
HALF ELEVATION \ HALF ELEVATION THRU ENDWALL
( Showing Bars In Back Face Of Wall) ( Showing Bars In Front Face OF Wall )
BILL OF REINFORCING STEEL BENDING DIAGRAMS ESTIMATED QUANTITIES
& MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING ITEM UNIT RCP CMP
A 5 80 4'-/" Footing Straight Concrete Class IT Cu. Yd. 16.0 6.2
B 4 7 42'-8" |Footing & Wall| Straight - Reinforcing Steel 1,406 1,406
C 5 37 9'-" Wall Bend e
% ( . D p 25 g Wall Straight = STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
E 4 8 I-g" Wall Straight g'-" ‘
N BAR C | STRAIGHT CONCRETE ENDWALLS

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

NOTE: All bar dimensions are out to out

NOTE: See Sheet | of 2 for General Notes.

SINGLE AND DOUBLE 66"

PIPE

Names

Approved By

Designed By | Jsp | /79 Stald Drainage Enginesr

Drawn By FWT e Revision Sheet No. Index No.

Checked By oo 2 of 2 252




Foundation \\

Seat For X

CMP Only
2:_011

SECTION BB

0.D. CMP

Varies

(6" For

3" X /ll
Corrugation )

§ Loc. Ref.
- = /0"
R ]
=< - Y Bars B
(Class B Wall —] /'/’4[
_
ke 3
L5
. [ s
o | S
| §
bq | 3
2
AANAAAAAA £ ‘ ©
A AR N..S
~7 1 N

SECTION AA

37("‘

L

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

Bars A @ 64" Ctrs

Bars E T—/
NOTE: Cut and fleld bend Bars B as shown

HALF ELEVATION

( Showing Bars In Back Face Of Wall)

L

HALF ELEVATION

( Showing Bars In Front Face Of Wall)

GENERAL NOTES

. Straight concrete endwalls are intended for use outside the clear zone.

2. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the

details on this index, design specifications AASHTO 1989. Precast construction which adheres
fo this Index, including any additional reinforcement required for handling which shall be
determined by the Contractor or supplier, does not require additional approvals. Deviations from
this Index, for precast units, shall require the approval of the State Drainage Engineer prior fo
construction. For precast construction, see Index No. 20l 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 478 (4000 PSI)
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.

TYPICAL

ipe
| —¢ 72" P
oup BILL OF REINFORCING STEEL
MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING
A 5 68 4'-/" Footing Straight
B 4 7 35'-8" | Footing & Wall | Straight
c 5 34 10'-5" Wall Bend
RCP\T ] D 4 20 g-7" Wall Straight
18'-0" | | 18'-0" E 4 4 2'-6" Wall Straight
i i F 4 4 I'-6" Wall Straight
) 3. BENDING DIAGRAM
™)
| AF
H I A N N A NN N B O %
f S
HRENE NN NN N
f ‘L g'-7" ‘
I =
Bars B PLA N BAR C
NOTE: All bar dimensions are out to out
( Showing Bars In Footing)
na "9 ESTIMATED QUANTITIES
ITEM UNIT RCP CMP
Concrete Class IT Cu. Yd. 4.4 4.5
36'-0" Reinforcing Steel Lb. 1249 1249
18'-0" 18'-0" 3
S "
/Bars B Symmetrical About€ A Bars B E\AL 40—
/' \ f ';'i?Bars B
/ \ Bar D —N H—Bars C
k\\
Field Bend—_| —Flield Bend
{ L | \j \ ,/;§Bars B e /8"
] !
Tﬁ 1} n
& \ - 2'cl || || 2"l
\ NS Bars B
\ (ﬂars C @ I0" centers /\ Bars D 6 18" Cem‘er‘s\ \ /] ?5,0':':"
\ * Const. | F 1_qn
== J Joint__| L4 -l
Field Bend=— ~Field Bend B— ~Bars A
1/e 1 en1 i 1 ) t I 7/ _
(o T T T LJ\ B I {WJ\\ o)
( SIANEN

SECTION

THRU ENDWALL

5. Chamfer: All exposed edges and corners fo be chamferediu unless otherwise shown.

6.

That portion of corrugated Metal pipe in direct contact with the concrete slab and extending 12" beyond

shall be bituminous coated prior to placing of concrete.

. Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY.

. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated

on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete.

Class IT( Endwalls 3, CY and Reinforcing Steel ( Roadway ), LB.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

STRAIGHT CONCRETE ENDWALLS
SINGLE AND DOUBLE 72" PIPE

Names | Dates| Approved By
Designed By | &ve 10755 Staté Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By | wHW | /0/55 04 lof 2 253




CHP ¢ 72" Pip ¢ 72" Pipe cur
| 1.1 i
EN ‘ 5'-0" | | 5'-0"
o RCP— ! T | | —rer
® 18'-0" ‘ ‘ 10'-0" ! ! 18'-0"
< \ \
: | ‘ |
O.D.CMPC? \ iiii*fiiii ‘777’*77 ‘
|
Varies \ | \ | | T
(6" F ‘ R
Foundation X 3"X/’?r ‘ ‘ ‘ ‘ " =
gﬁff OF 7r Corrugation ) \ ‘ | | ”
ny f g B B A B B L e B p o
| of of <]
ol-g" e e +——r———t— —— ____‘If'
| ja mi | A
Bars B !
SECTION BB PLAN
- ( Showing Bars In Footing)
< A N
é I—“ Symmetrical About €
b 46'-0"
5 =>< 5 Loc. Ref. BN 18'-0" L 5'-0" L 5'-0" 18'-0" -
L0 10" [ © /0"
= Bars B | Bars B i\,l H
1y ~%_Bars B ~ T [
(Class B Waill—} | / N\ T | 8
V 4 Bar D 1N W —Bar C
T | Field Bend Field Bend Al e
R N
X J_ 3 5 /;gBars B e /18"
5 P 3 2" ¢t |
© | :g ifBars B
B | S J Field Bend 5'-3"
| g * Il_4ll 3!_/11
!_., 0 . NN
| % / | Field Bend / Const. Jomf\ H-B8ars B g A
N N . ——1 ; / f N L
=7 1 N ‘/ 7777777L 77777777 %777 — 777\\) 777777 /Ll\i 77777 L 7777777777 < 3 —_—~ i \‘ ;l?h
E 3 %E Q3 =
Bars A I\( M Bars C @ 10" Centers Bars F — Bars D @ 18" Cem‘ers\) E N NT :’
B Bars B M
L__g_' Bars B
SECTION A A L A NOTE: Cut and Field BendBars B as shown TYPICAL SECTION
HALF ELEVATION HALF ELEVATION THRU ENDWALL
( Showing Bars In Back Face Of Wall) ( Showing Bars In Front Face OF Wall)
"
A BILL OF REINFORCING STEEL BENDING DIAGRAM ESTIMATED QUANTITIES
\ MARK | SIZE | NO. REQ'D | LENGTH LOCATION BENDING ITEM UNIT RCP CWP
LA A 5 85 4" Footing Straight 5 Concrete Class I Cu. vd. I7.5 7.8 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
e B 4 7 45'-8" |Footing & Wall| Straight _I Reinforcing Steel Lb. 1519 1519
OPTIONAL ENTRANCE c 15 8 lo-5* Wall Bend B g'-7" | STRAIGHT CONCRETE ENDWALLS
FOR CONCRETE PIPE D 4 = &1 Wall Stralght ‘ BAR C ‘ "
E 4 8 2'-6" Wall Straight SINGLE AND DOUBLE 72" PIPE
F 4 g r-6" Wall Straight NOTE: All bar dimensions are out to out
NOTE: See Sheet | of 2 for General Notes. Names |Dates| Approved By /é
Designed By eve lo/55 Staté Drainage Engineer
Drawn By Revision Shest No. Index No.
Checked By | wHW 10/55 00 2 of 2 253




bt

(Showing Bars In Back Face Of Wall)

Straight concrete endwalls are intended for use outside the clear zone.

. Endwalls may be cast-in-place or precast construction. Cast-in-place endwalls shall conform to the

details on this index, design specifications AASHTO [989. Precast construction which adheres
to this Index, including any additional reinforcement required for handling which shall be
determined by the Contractor or supplier, does not require additional approvals. Deviations from
this Index, for precast units, shall require the approval of the State Drainage Engineer prior fo
construction. For precast construction, see Index No. 20/ for opening and grouting details.

8. Basis of payment for either cast-in-place or precast construction shall be the estimated quantities tabulated
on the Index. Concrete and reinforcing steel shall be paid for under the contract unit prices for Concrete.
Class IL( Endwalls ), CY and Reinforcing Steel ( Roadway ), LB.

. Reinforcing steel shall be either Grade 40 or 60.

. Concrete shall be Class II except concrete meeting the requirements of ASTM C 478 (4000 PSI) 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.

GENERAL NOTES

( Showing Bars In Front Face Of Wall)

5. Chamfer: All exposed edges and corners to be chamfered 5"unless otherwise shown.

6. That portion of corrugated metal pipe in direct contact with the concrete slab and extending 12" beyond
shall be bituminous coated prior tfo placing of the concrete.

7. Sodding shall be in accordance with Index No. 28/ and paid for under the contract unit price for Sodding, SY. b

TYPICAL SECTION
THRU ENDWALL

)

A

i

OPTIONAL ENTRANCE
FOR CONCRETE PIPE

CMP Loc. Ref. ——
% 10"
20'-0" 20'-0" %Mﬂ
I'-1" gl %7/‘/
g . e84 Pip% (3"x/" Corr.) (Class B Wall )— 7 i
= RCP— | N
S |
x | | |
v INNEEREREERE |
w " -~
\ f ‘ ‘ | - T -6 3
| | 2 3
[ g | | ‘ "y 5 | 5
| | | | o K | 5
| | : i - | 2
\ aRERiaaARsRmxAE : &q :
JIv-Brdove<l V" o 5 c o
4 i e e i i o i e o o s e T L i
- ‘ ANNANY NN
| S~ T
PLAN B | H
( Showing Bars In Footing )
A
. SECTION AA
40'-0"
20'-0" 20'-0"
[H %::V-Graove Top and Sides Le—— Symmetrical about € /H E’ __/Q,"_
14 .4 7 A el
¢ | ,/ I ';;7
/ ! Field Bend 2" G112 ci.
| v o 5" Ctrs, ,\/ |~ Fied Ben bt —~v5 0 18"
g v
:) Z Field BendZ'\\/ \/ Vz @ 18" Ctrs: f \ %H e /18"
] Vs
e W Vv & o 74
N \ 7'-0" Dia. 6" X ( Alternate )
\ \ 5 N
He /18"
) //‘/ 6'-4"
Field Bende— \ /\ Field Bend \ /'-8" / 3'-10"
— —— 1 Construction| Joint
"
‘ /T\ % \_ 2" oy £ |
= I 3.
| B ) N A B A~ ~ [~ /74 [ 1 [ 1 [ T [ [ T A 5 NANENER Y /|\1
L, 7 N H
NOTE: Cut and field bend Bars H as shown 8" :) Foundation
L» . == ™ Seat For
HALF ELEVATION A HALF ELEVATION CuP Only

BILL OF REINFORCING STEEL

MARK SIZE NO. REQ'D | LENGTH
E 6 69 6-0"
H 4 20 39'-8"
7 6 26 12'-4"
Vo 6 26 7'-10"
V3 4 22 Iol _ 2"
Vs 4 4 2'-0"

BENDING DIAGRAM

IOI_2II

5'-8"

o!-p!

NOTE: All bar dimenslons are out to out

NS

ESTIMATED QUANTITIES

ITEM UNIT | RCP_| CHP
Concrete Class II'|Cu. Yd.| 20.0 | 20.2
Reinforcing Steel Lb. | 2,095 |2,095

| — € CMP
s ‘
Ny 0.D. CMP
Varies
(7" For
3" X l"

/

20"

SECTION BB

Corrugation }

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SINGLE 84" PIPE

STRAIGHT CONCRETE ENDWALL

Approved By

-

Index No.

Names | Dates
Designed By State Drainage Engineer
Drawn By WHW or/58 Revision Sheet No.
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/I_OII

Front Slope

¢/Varies (9" Min.)

A
]
B

CORRUGATED METAL PIPE

Loc. Ref.

8:l Batter

H

FL Elev. ~

F

SECTION YY

CONCRETE PIPE

L X

Shape Sand Cement Bags On Upstream End
To 45° Bevel (3" At Top To 6" On Lower
Sides ) For Concrete And Mefa/ Cu/verfs

Bars

Note:

(1) For concrete and corrugated metal pipes. Concrete pipe shown.

(2) The top row of riprap bags shall be secured by pinning, using #4 reinforcing bars

I8 inches in length, as follows:

(a) The end bags shall be secured using two bars per bag, one vertical and one diagonal as shown.
(b) The next to last bag on each end shall be secured with two bars vertically.
(¢ ) 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) Intermediate bags shall be secured with a single bar.

Bars shall be driven to one inch below the surface of the bag.
The cost of furnishing and installing the bars shall be included in the cost of the riprap.

FRONT ELEVATION

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE ENDWALL
SIZE ONE PIPE CULVERTS | TWO PIPE CULVERTS |THREE PIPE CULVERTS |FOUR PIPE CULVERTS
OF H T A B c F X [ RIPRAP CY ! RIPRAP CY ! RIPRAP CY [ RIPRAP CY
PIPE cP | cuP CP | CHP cP | CWP P | CHP
18" 2'-3" | r-o" 4'-0" 0'-0" | 0'-0" | I'-9" 2'-10" 8'-9" 1.2 1.2 In"-7" 1.5| 16 14'-5" 1.8 1.9 7'-3" 2./ 2.3
24" 2'-9" 2'-0" | 2'-0" | 2'-6" | 0'-0" | I'-9" 3'-5" 10'-3" 2.4 2.5 13'-8" 3.0| 3.2 7'-1" 3.7 4.0 20'-6" 43 | 47
30" 3'-4" 2'-0" | 2'-0" 3-2" | o'-0" | I'-i0" | 4'-3" /2'-0" 3.3 3.4 16'-3" 42| 4.5 20'-6" 5./ 5.5 24'-9" 60| 6.5
36" 3'-10" | 2'-0" | 2'-0" | 3'-8" | o0'-0" | I-0" | 5'-1" /13'-6" 4.0 4.2 /18'-7" 52| 57 23'-8" 6.3 | 6.9 28'-9" 7.4 | 8.2
40" 4'-5" 3-0" | 2'-0" | 2'-0" | 2'-4" | I'-II" 6'-0" /5'-3" 6.4 6.7 2/'-3" 83| 8.9 27'-3" 0.2 | 1.2 33'-3" 12.3 | 13.4
48" 4" 3-0" | 2'-0" | 2'-0" | 2'-10" | I'-n" 6'-9" 16'-9" 7.7 8./ 23'-6" /0.0 | 10.8 30'-3" 2.3 | 13.5 37'-0" 4.5 | 16.2
54" 5'-6" 3'-0" | 2'-0" | 2'-0" | 3'-6" | 2'-0" | 7'-8" 18'-6" 9.5 | I0./ 26'-2" 12.4 | 13.5 33'-10" /5.3 | .0 4'-6" 18.2 | 20.4
60" 6'-0" 3-0" | 2-0" | 2'-0" | 4'-0" | 2'-0" | 8'-6" 20'-0" 1.0 .7 28'-6" 14.4 | 15.8 37'-0" 7.8 | 19.8 45'-6" 2l | 23.8
66" 6'-7" 3'-0" | 2'-0" | 2'-0" | 4'-8" | 2'-I" 9'-3" 2I'-9" 13.2 | 14.1 3/'-0" 7.2 | 18.9 40'-3" 2.2 | 23.7 49'-6" 25. | 28.5
72" 7" 3'-0" | 2'-0" | 2'-0" | &5'-2" | 2'-I" 10'-0" 23'-3" /5.0 | 16.0 33'-3" 19.4 | 2.4 43'-3" 23.9 | 26.8 53'-3" 28.3 | 32.3
78" 7'-8" 3'-0" | 2'-0" | 2'-0" | 5'-10" | 2'-2" | 10'-9" 25'-0" 7.5 | 18.7 35'-9" 22.6 | 25.0 46'-6" 2r.8 | 3.3 57'-3" 329 | 37.6
84" 8'-2" 3'-0" | 2-0" | 2'-0" | 6'-4" | 2'-2" | I-8" 26'-6" 19.5 | 20.9 38'-2" 25.3 | 28.1 49'-10" 311 | 35.2 6/'-6" 36.9 | 42.4

GENERAL NOTES

. Straight sand-cement endwalls are intended for use outside the clear zone.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

ENDWALLS

STRAIGHT SAND-CEMENT

Approved By

State/Drainage Engineer

Revision

Sheet No.

Names | Dates
Designed By
Drawn By JBW or/88
Checked By | JMG/EGR | 08/88
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o'-g"

1

SIDE VIEW

Weld

lDl

-
!
It

L~

—
1 Grate Bars / ‘

\

Hz_d

|
!
L Cross Bar ‘
|

1@, L
: TOP VIEW
GRATE TYPE NO. |
Pipe Size| Grate Bars Reqd.| Grate LB.
/5" 2 28.93

Bars to be evenly spaced across dimension 'D'.
Al bars §"x 2".

—_

SIDE VIEW

Weld

l !
I
¢

1 Grate Bars /

AN

IDI

L— Cross Bar

sy L
TOP VIEW
GRATE TYPE NO. 2
Pipe Size| Grate Bars Reqd.| Grate LB.
8" 3 33.69
24" 4 43.63
30" 5 53.55

Bars to be evenly spaced across dimension 'D'.
All bars J"x 2.

Place On Topside
For Bottom Grate

Unit Only

/" Or /Z/ﬂ

Place On Topside
For Bottom Grate
Unit Only

L

Bars V (Side & Bottom)

# Chain ( Approx. I6 Links )

& | Cold Shut.

SECTION AA
"or I4"
o E 7
i# ?",,'; A
2 | —— Butt Ends Of
5 . L] Adjacent Grates
X YA
e
: 3
T I
% %
{ L\J 3

GRATE, SEAT, WELD & CHAIN DETAIL

TOP VIEW

—

Loc. Ref.

” Lf,i A\ T
— H, # e 7/\ | Bar Hz
| P g"’ 4 /\ Bar Hy \\72 <<'|( As Reqa.)
ar Hz . =
(As Reqd.) ' B © 7] . m
- (%] Bars V|
1
/ /- Bars V
H, ‘ ~1
‘ Q B‘T" / Bar E \1 Wi
| ERORTOE O RO 0 % I < — -J
| T T N A i SR ¥ 4_7_7%J4f&"m
Bars V ~ > =
I' Std. Speg. - \ \ /‘
(U-Bends) A ‘ 1
6" o Bars F
SECTION BB END VIEW
8" A

Bar C (Tap)

Bar E
/

/Bar Hy4 over Bars H ,Hp & H3
!

y

NN

1 I

e — [ — ]

L} M m Bars V /
| | e | i | 1 —r
i i/
Bar E \ N Bars F
See Grate Details
TOP VIEW
TABLE OF DIMENSIONS AND QUANTITIES
Pipe Size] Conc. Class I |Reinf. Steel| Number Of Grates Req'd Total Slope Transition

Slope D A B (cy) (Lbs.) | Type No.T | Type No. 2 |Grate Wt. (Lbs. \Sodding ( SY )| Offsef T
5" 567 | 2.36 0.85 56 Z 0 57.86 15 4.2 22
4 18" 6.67" | 1.675' 1.0/ 73 0 3 101.08 6 4.8 48
i 24" 8.67" | 1.675' 1.65 57 0 4 74.52 19 5.8 58"
30" 10.67" | 1.875' 2.33 129 0 5 267.75 2l 6.9 69’

2. Reinforcing steel : All bars are size *#4. Spacings shown are center to center. Laps to be

GENERAL NOTES

I. This endwall is to be used only in the clear zone for the drainage of medians and other areas having low design velocities
and negligible debris. Grates exposed to salt water shall be designated in the plan as Alternate G.

12" minimum. Clearance is 2" except as noted.

Square welded wire fabric ( two cages max.) having an equivalent cross sectional area

(0.20 sq. in. ) may be substituted for bar reinforcement.

3. Grates shall be ASTM A242/A242M, A572/A572M or ASTM A588/A588M, Grade 50 steel, and galvanized in accordance
with Section 962-7 of the Standard Specifications.

4. Endwall to be paid for under the contract unit price for U-Endwall With Grate, 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. Sodding 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 shop drawings. Request for shop drawing approval shall
be directed to the State Drainage Engineer. Use Index No. 20/ for opening and grouting details.

7. Concrete meeting the requirements of ASTM C 478 (4,000 P.S.l.) may be used in lieu of Class I
concrete for precast units manufactured in plants which are under the Standard Operating Procedures
for the inspection of precast drainage products.

ffset
—
S
=
2
S
~
Y
f S
£ £
N 5
o
g D)
S ~
2
(%)
=85
-~
£5
[SY:4]

FRONT SLOPE TRANSITION AT ENDWALL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

U-TYPE CONCRETE ENDWALLS
WITH GRATES
15" TO 30" PIPE

Names | pates] APProved By
Designed By | E6R | 06 Staté Drainage Engineer
Drawn By HKH 06/77 Revision Sheet No. Index No.
Ghecked By | W& | 06/77 00 lof | 260




WITH BAFFLES

ENDWALLS FOR 2:1

SLOPES

WITHOUT BAFFLES

GENERAL NOTES

. Boffles to be constructed only when called for in plans.
. When steel grating is required on endwall see Sheet 3 of 3 for details.
. All reinforcing No. 4 bars with 2" clearance except as noted.

All angles, channels and bars shall be ASTM A242/A242M, A572/A572M or A588/A588M Grade 50
steel,when designated Alternate G in the plans galvanized in accordance with Section 962-7 of
the Standard Specifications.

. Channel section C 3 x6 may be substituted for C 4 x 5.4 channel.
. Precasting of this endwall 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. Use Index No. 20/ for opening and grouting defails.
Concrete meeting the requirements of ASTM C-478 (4000 psi) may be used in lieu of Class I
concrete in precast units manufactured in plants which are under the Standard Operating
Procedures for the inspection of precast drainage products.

Sodding shall be in accordance with Index No. 28/, and paid for under the contract unit

price for Sodding, SY.

. Endwall to be paid for under the contract unit price for Class I Concrete ( Endwalls ), CY and

Reinforcing Steel ( Roadway ), LB. Cost of grates to be paid for under the contract unit price for
Endwall Grate, LB, plan quantity. Cost of galvanized bolts and nuts to be included in the
bid price for the grate.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

U-TYPE CONCRETE ENDWALLS

BAFFLES AND GRATE OPTIONAL
15" TO 30" PIPE

w L Loc. Ref.
-‘g-u-‘ ’_gl ,/ " /— Loc. Ref.
= = L
T
Y Baffle =
Construction Joint
Permitted
Construction Joint \ ] X Baffle \ i
Permitted W s = t
6" Min. s ©
X Barfle?—" . T — — — — — — ] N I
— — — — — — 4 ? + [\Y] ‘ 3"0"
g | e
8"
END VIEW SECTION AA
END VIEW SECTION AA
| L l IolI‘ L 0"
I T
| |
‘ LIH “Lki,fi ‘ ‘04*7,77
| U . | o
| P |
| neb s = | S
| |
L 8 c | i
[ \ 1
PLAN PLAN
DIMENSIONAL DETAILS DIMENSIONAL DETAILS
I
2
[ ] 3
4.
5
- . ) .
18" N 8"
3 . ) 3 A ) §
g 7 = Bars H — = | — i
L | Bars Vv Bars H Bars V By L | Bars v Bars H Bars H— Bars V ot 8.
ALL PIPE SIZES ALL PIPE SIZES 9
SIDE VIEW AND BACKWALL SECTION SIDE VIEW AND BACKWALL SECTION
REINFORCING DETAIL REINFORCING DETAIL
DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
Pipe Size X Baffle Y Baffle Reinf. Steel | Concrete| Reinf. Pipe Size Concrete Reinf.
D Area Class I | Steel Area Class I Steel
Se.Ft.| L | H w s B | ¢ P Q R Bar M Bar N | Cu.Yd. | Lbs. D Sq. Ft. L H w Cu. vd. Lbs.
/ n 1.23 51_911 zl_j%' 3:_711 2:_3:1 /"3" 21_3!! 411 4:: 4Il 2 #4 /#4 1.6/ 72 / " 1.23 3'-3" /- 7%" 31_7" 0.89 39
8" | 177 | 6-6"|2'-5"| 3'-0"| 2'-6"| I'-6"| 2'-6"| 4" 4" 5" 3 #4 2 #4 1.89 86 ,, g | "
24" 3./4 8'-0" 2'-g" 4-4" 30" 2'-0" 3'-0" 57 5" 6" 4 #4 3 #4 2.52 108 K . .77 3'-9 I'- /02:" 3'-/0 1.05 43
3011 4.9/ 9"6" 2!_”" 41_/01 3"6' 2"6" 3!_611 511 5" 711 4 #4 4 #4 3.34 13/ 2. 3.14 41_9:: 2,_421 4!_411 1.40 55
30" 49 | 5'-gv |2-104"| 4'-10"| 1.88 64

Approved By

Names | Dates
Designed By State/’Drainage Engineer
Drawn By dds 09/85 Revision Sheet No. Index No.
Checked By 00 /Of 3 26/




Loc. Ref.

—F— " " . Y I'-0" For | : 6 Slope|
u w 10" " For | : 4 Slope
e | — %" 10" For 1+ 3 Slope
| _— - () o E \ :
Bars H /@l o [ A= = |_—Bars H [ Slope
D-3" 1 7 ¢ ‘ I
@ Bars V Bars H .\ Y Bars V ™ B l I —
E[ ield Bend I5" AND 18" PIPE y/Baffle o
N \‘ 5 v Bafrle
W - 4'1 — " . \ I Li" Bars N
B // Construction Joint - N Bars M 6"
ars V Permitted — —3 44— X Baffle— 1 FQ =4
BENDING DIAGRA” / /8" q ‘\X Baffleu ?nt - X0 win.
= B H
P P | — ’ D) gl SECTION AA
Bars V Bars H S END VIEW
24" anp 30" piPE BV bl
1:3 SLOPES | L 10"
I 1)
— 1 8 - ‘
/ s =
/ / n ‘ |_| i l‘ik — —
/ R O ‘ ‘
[ 8 |_— Bars H | a ‘
I - A ‘ A
Bars V L Bars H " " Bars V ol ‘ P e 1
15" AND 18" PIPE |_ ‘ |_| @ ob = _,
/’—'
— L B L c L s ‘
_— i 1 ! !
_— | g | N PLAN
| 5 |- DIMENSIONAL DETAILS
E—— _ * *4‘!/
B v ‘ B
e Bars H 24" AND 30" pipE BV ol DIMENSIONS AND QUANTITIES FOR ONE U-ENDWALL
Rate Pipe Size Baffle Locations Concrete | Reinf.
I:4 SLOPES of yy ( When Required) Class I | Steel
Slope D | Sq. Ft. L H w S B c Cu. Yd. Lbs.
—T . : /5" .23 5'-3"| 1I'-9" | 3'-7"[ I'-9" | -9 | j-g" 1.19 5/
— | o3 | @ [ 1 | e-0"[2-0"] 30 2-0"] 2-0"| 20" 142 56
// /8" ¢ 24" 3.4 76" | 26" 4-4"| 2'-6"| 276" | 2'-6" 1.94 77
— | = O 30" | 49/ | 9-0" | 3-0"| 4-10" 3-0"| 3-0" | 3-0" | 2.54 %
—— = | Bars # 5" | 123 | 7'-4" | I-0"| 3-7"] 2-6"| 2-6" | 2-4"| 1.54 &4
- ] J |+ 4 8" | 177 | 8-4"| 2" | 30" 2'-10"| 210" | 2'-8"| 1.84 71
Bars V Bars H Bare v ?q? 24" 3.4 10'-4" 2'-7" | 4'-4"| 3-6"| 3'-6" 3140 253 g2
/5" AND 18" PIPE 307 | 491 | 124" 31" | 4-10"] 4-2"| 4-2" | 4-0"| 3.34 124
5" | 123 | W'-6"| p-y | 3'-7"| 3'-j04 3'-0"| 3'-I0"] 2.9 89
—T— /:6 )/ n 1.77 /3'-0" 2:_2:: 3!_[ i 4:_411 41_4" 4:_4:: 2.63 103
— | 24" | 3.4 | l6'-0"| 2'-8"| 4'-4"| 5'-4"| 5'-4" | 5'-4"| 3.59 143
// 30" 4.9/ /9'-0"| 3'-2"| 4'-10"| 6'-4"| 6'-4" | 6'-4" 4.8/ 180
/// /8" &
S DIMENSIONS AND QUANTITIES FOR BAFFLES
N
= = ; |_—Bars H Pipe X Baffle Concrete Reinf.
— — Size P Q R |Y Baffle Reinf. Steel| Class I Steel STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Bars V Bars H— ) Bars V o D Width | Height| Length| Bar M | Bar N | Cu-Yd. Lbs.
T e o 50t e A N N N LB 4 U-TYPE CONCRETE ENDWALLS
18" 4 " T 3-#4 | 2-#4
16 SLOPES L 0 0 0 . VPR B BAFFLES AND GRATE OPTIONAL
SIDE VIEWS AND BACKWALL SECTIONS 307 5 i = I e 6 /5" TO 30" PIPE

REINFORCING DETAILS
ENDWALLS WITH AND WITHOUT BAFFLES FOR 1:3,1:4 AND |6 SLOPES

Names
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#/Q OF C4 x 5.4

%II

e ]
ope

— e ] :

$"x 6" Anchor Bolf

28"

€ Of C4 x

8"
Min.

5.4

£"x 6" Anchor Bolt

ELEVATION

e

END VIEW

MOUNTING FOR STEEL GRATE

STEEL GRATING USE CRITERIA

. Grates fo be used on pipe culvert endwalls located within the designated
clear zone. Positive debris control shall be provided at all upgradient openings.
Grates shall not be used unless one or more of the following conditions exist :

-~

A. Drainage area to culvert consists of median or infield areas or
areas where debris and/or drift is negligible.

B. Runoff to culvert is by sheet flow or in such ill defined channels
that debris transport is not considered a major problem.

C. Runoff to culvert is minor except on an infrequent basis
(10 to I5 year frequency ); 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.

ANCHOR BOLT DETAIL

"
Bar 2" x %

" I"
Bar 2" x 2z
BAR TO BAR WELD

B

N C4x54

Al~

L2%x2 xi

CHANNEL TO ANGLE WELD

2’ Dia. Holes

Bars 2" x 4"

€ Of C4 x 5.4—|
L |

/'

le Hote ‘
/" /" ﬁ /"
]

w-4"
L»-)

TABLE OF DIMENSIONS AND QUANTITIES FOR ONE GRATE
Rate Size 2 Edch Bars @ 3.4 Lbs./LF. | (X) Channels @ 5.4 Lbs./L.F. 3262"’;‘2:‘513 - Total
of Pipe ¢ ’ T weight
Slope | "p " L w-4" | Lbs. | (x) F Lbs. P Lbs. Lbs.
n ' _ m 1_zh 1_=zl 1 " 1_gqt
/ 2 -84 9-3"| 3-3 85 8 | 2-6§ m 7'-4 53 249
16 s | 2 -uf'| -3 3-6" 94 9 |2-9f| 7 g-4"| 62 292
24" | 3-54"| 13-3"| 4-0" Jid iz | 3-35"| a5 -4 | 82 44
30" | 3-ug"| w-3"| 4-6 4 5 3-9L"| 30 14'-4" | 104 555
5" | 2-85"| e-3"| 3-3"| 65 5 |2-6§| 10 4-4" | 32 167
I:4 g | 2-uf"| 73| 3-6"| 73 6 |2-9F| 92 | 54| 39 204
24" | 3-5§"| 9-3"| 4-0" | 0 8 |3-35| 4 | 74| 53 287
30" | 3-ng"| w-3"| 46" | w07 0 3-98| 2086 | 94| 68 38/
5" | 2-8f'| 4-3'| 33| & 3 |2-6F| 4 | 24| & 1o
1:3 B | 2-uf"| 5-3"| 3-6"| 60 4 2 -9%" 6 | 3-4"| 24 45
24" | 3-5§| e-3"| 400 | 70 5 |33 90 | 44| 3 15l
0" | 3-uf'| e-3| 4-6"| & 7 | 39| 45 | 64| 4 278

- - - - - - - - - p
4 T
0 ol 1
L»B C4 x 5.4 y N
g Dia. Holes
PLAN
2" x é"Bar
¢ D w.,, 1"
"\F" ‘ 72 /2 xzéar
PN ‘ = ‘
N ~ L2%x 2 x4
T C4 x 5.4
| Lgé C4 x 5.4
SECTION BB BAR TO CHANNEL WELD

STEEL GRATE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

U-TYPE CONCRETE ENDWALLS
BAFFLES AND GRATE OPTIONAL
/5" TO 30" PIPE

Names |Dates | Approved By %’_
Designed By State’Drainage Engineer
Drawn By CDP or/71 Revision Sheet No. Index No.
Checked By oo 3 of 3 26/




A*—I
n n ﬁ
L 0 Fence Type B
“ Eﬂ E oor A | e When Called For =
% Bars A3 e/'-6" T‘ r_‘i._ #4 Bar As / ar \5 /#4 Bars 040 /-g" ‘ ml Ql In Plans 7 U
#4 Bars ¢ I b I :l - T J f > —~ # o — - %‘__)
e T e - S e e ] il i - # Bars Bs@ ['-6 - rﬂ%\” f Slope 1}: 1
| | ; ™ ( Typlcal )
NEEE : ] . 43,,5,\4\7/ ] il
o “ V= Jdl Bars ¢ n | = m| | E
I e ' I _
indal S AR 1] « i o el .
4 Bars + 4 Bars - RS q 9 S
b DI @ /-0" N H77 // BI @ /'-g" J B . S | ﬂﬂ*-‘i =
o 4 L \Li = | n
_J 4 Bars B3 N ||~S= “steelIn Top Of Siab | | ; ‘tli -\> " - H[ e In “
| — H _ > 728 4 Bars B @ /'-6" 1]
‘Jr — Lol Bars ¢ c L4 \r {}-Construction Joint == T Sand - Cement Riprap
|7‘ m l l ! o - 4 Ll P! 5 A7 ‘
Y e Y ous o x e =
[l H 4 Bars D, ®!/'-6 Q = = ! = = . - ~
11| Bars | rd * Ll Ll PLAN =
4 Bars —|! ~Z # - Loc. Ref. L 1 P ERSP ECT,VE
. 3 | Do o oot ] T pars B J/ #‘ Bars ¢, - TSBars B @ I'6"  pars Dy IR 1 b
4 Bar As—F al = L — % Bars B, or'-6" 3 o
Bars A P L «L Steel In Bottom Of Slab Fill Slope Varies N [ 4 x Dia. (Min.)
~J— —— e J . .
T I i b J SECTION cC Wax. Piysical : ~
/, T v s v v T8 o sTs ® s % 5 e 5 e 5 s _ SlopeOnPipe\ Til? \%
Bars A a | \ b “ To Be 4: - ° < ]
T Bars A . - l /Bars ¢ (N.S.) N e E =
11 [ ~+~ 7 ' 1T
— Bars C3(F.S.) < a
» ol M Q (S T
Y &« o o o Y SN
C<J D<J A<J I ﬁ — *F T :;7:: = <) Lk ® 1
— }
C [}
% Bars D0 10" (N.5.) | L] \ / pBare A d k ey
PLAN # 5 o /0" (F.5.) —H == ==~ 17 Q Layer Of Plastic Filter Fabric
ars Ds - ~ /i / # (Cost To Be Included In Contract Unit Price For Riprap)
2— "4 Bars B @ ['-6"
Note: BarsCy & Cs (N.S. & F.5.) b1 @\ - j45° 15 N SECTION EE
equivalent in size to Cz q T N
#4 Bars D46 I'-6" (cut and bend as required) : ¥.1% © Q_‘ ;
Fill Slop ( Y Pipe Size Q (Hax.) Dimensions Concrete| Reint.| Sand
aries H R H T = HE— . Cement
, - Steel
% Bars By0 I'-6"] Bars ¢, | Bars Ay Bars B, Dia. | Area | (rs) Ft. - In. Inches Class I Tl | Riprap
@] @ I'-6" In. | S.F. wlH L] alblc]d]e|lFflg[m|nlp |s[t] k]| CF " le.v.(Nom.
I SECTION DD 30 | 49 59 |9-0|6-3[/0-8|4-7[6-1[3-4]/-4|/-2|26|3-0[/-h|6| 6577 3 6.72 736| 0.6
36 7.07 85 10-5|7-3|/12-4|5-3|7-1 | 3-I0| /-7 |/-3|3-0|3-6|2-3|7| 74|88 3 10.34 1,072 13.6
‘ 42 9.62 115 II-10| 8-0114-0|6-0| 8-0| 4-5| /-9 | I-6 |3-0 |3-ll |2-6| 8| 8 |9|8]| 4 14.82 1,429 7.5
L I # _— __ 48 | 12.57 15/ 13-319-0|/5-8|6-9 | 8-ll| 4-1/ |2-0| |-7 |3-0 |4-5|2-101 9| 95 |/0| 8| 4 20.36 2,000 22.1
—_— | T | 4 Bars Dp0 I'-6 | 54 | 1590 | 19 14-8 | 9-9 |[7-4|7-4[10-0|5-5|2-2| I-10|3-0 | 4-I |3-0| /0| /04 | /0| 8| 4 | 27.9 2659 | z1.2
‘ f L. #4 Bars Bo® |'-6" 60 | 13.63 236 16-1 |/10-9 |19-0|8-0 | /I[-0| 5-// |2-5 | /-l |3-0 |[5-4 [3-4|/N | I N8 6 34.49 3,552 32.5
T *ﬁ 2 ‘Ti - 66 | 23.76 285 7-3|1/-6 |20-6| 8-8 | ll-I0| 6-5|2-7 | 2-] |3-0 |5-9 |3-7|/12| /124 |/2| 8| 6 42.82 4,472 38.3
————— LL @ # o ‘ Bars B @ /'-6" ‘ 72 | 28.21r 339 18-6 |12-3122-0/9-3 |12-9| 6-1 |2-9 |2-3 |3-0 |6-2|3-9|/12| /124 |12| 8| 6 50.68 5,426 44.5
s 4 , = ‘
Al 8| - | & [7 B hg" T PN ( T 1T 1 100 GENERAL NOTES
@\lwﬁ‘ Py “L — Liﬂiliﬁ:” #f’ Bars R H,—{_L 1 R N I N \ ~ I. U-type concrete endwall energy dissipators are intended for use outside the clear zone.
s +- _—F Dy I'-6" ‘ == — ‘ )/ 2. Chamfer all exposed edges 3"
4 Bars B @ I'-6" # 3. Concrete meeting the requirements of ASTM C478 (4000 psi) may be used in lieu of Class I Concrete
#;; Bars B4@ I'-6" 4 Bars Az@ I'-6" in precast items manufactured in plants which are under the Standard Operating Procedures for the
SE CTION BB VI Ew A A inspection of precast drainage products.

4. Reinforcing steel shall have 2" min. cover.
5. Endwall to be paid for under the contract unit price for Class I Concrete ( Endwalls ), CY and Reinforcing

BARS Steel ( Roadway ), LB. Riprap to be paid for under the contract unit price for Riprap ( Sand-Cement)
A/ A7 C C C D ( Roadway ), CY. Cost of plastic filter fabric to be included in the contract unit price for riprap.
L 2 ; 3 3 " 6. Fencing, when called for in the plans, to be paid for under the contract unit price for Fencing, Type B,
Pipe| Size|Spacing | Size|Spacing | Size|Spacing | Size|Spacing | Size |Spacing | Size |Spacing ’ , LF. Corner posts and end posts to be paid for under the contract unit price for Corner Post
SizeltNo. )(Ft.-In. Nt No. X( Ft.=In. J{ No. )¢ Ft.-In. )|( No. )¢ Ft.-In. X No. ) ( Ft.-In. X( No. )( Ft.=In. ) D5 44” Assembly ( Type B Fence ), EA. and End Post Assembly ( Type B Fence ), EA. respectively.
30" 4 0_9_2L 4 -6 5 o-1l 4 O-Qé 5 O-Eé 4 0_9£ % D7 ;_4" & See Index No. 452 for details of Type B fencing.
35" 5 0 4 16 5 0-10 5 -0 5 0-5 5 ) N D5, Cs [ i2" Sl ol STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
42" | 5 o-Il 4 -6 6 I-1 5 o-Il 6 0-6 5 o-1l M < -
©' | 5 0-94 4 1-0 6 1-0 5 0-94 6 0 sé 5 0-94 a Bars C3, D) EYS U-TYPE CONCRETE ENDWALL
_ N - -94 - - , s X
54" | 5 0-8% 4 0-10 7 I-1 5 084 7 0-63 5 0-8% W-4" D3.D4% D5 : - < v ENERQ:Y D/S;S/PA TOR
Al +
6" | 6 | oo 5 -1 7 /-0 6 | 0-0 7 06 6 | o-0 Bar Cz a 30" 170 72_ PIPE
A dB
66" | 6 0-84 5 0-ll% 7 o-ll 6 0-83 7 0-5% 6 0-84 Note : All bar dimensions are out to out. Names Dates] RPProvec Y ,
72" 6 0-7; 5 0-10 7 0-I0 6 o7 7 0-5 6 0-7- Designed By | HAB loses State/Drainage Engineer
4 z 2 BENDING DIAGRAM e B P Aol S
Checked By | MG |02/84 oo lof | 264




Loc. Ref. — 5 N Loc. Ref— 5! |
G Transition Slope G Transition Slope
n
20" 20" 10" 20" 20 /Q"
‘ [ | . | Front Slope *,, 5 Front Slope
A 51 & | |
T | Steel Tie Bar ) =~
Steel Tie Bar— P Q - o ]//
= A e SECTION RR | | JTT oo
e I |- I \ I I, AR r.
. I p | 1
< ) 9 'y
————— | [ | | SECTION NN
lkzg - 76"
W™ || J *“(;5_1
QIL b ﬁsl T Length of Culvert b\:\</\ ~———— Length of Culvert
10" D —H"O" 10" 9™ FRONT ELEVATION /\
! ] ],/-* Steel Tie Bar
R | N R N &
FRONT ELEVATION t | 1 t
. - | - _
| 7_“— CONCRETOE ENDWALL <rool 1o B
CONCRETE ENDWALL | — WITH 45~ WINGS AT T
WITH U - TYPE WINGS FOR PIPE CULVERTS
FOR PIPE CULVERTS PLAN
PLAN
TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES TABLE OF DIMENSIONS AND ESTIMATED QUANTITIES
: DIMENSIONS i QUANTITIES IN_ONE ENDWALL DIMENSIONS QUANTITIES IN ONE ENDWALL
Opening Wall Footing Total Cu. Yds. Concrete, Class T Steel Openi Wil Fooll C 7o Class T
Area Y Conc. Pipe | C.M. Pipe | C.l- Pipe | 170 o Lol g 907ing L Steel Tie Bars
b Isq.Ft| © K1 F | Y [nlet [outtet] Inlet]outlet]inlet [outrer] '€ BI® N b O R B O R ot C,,“I:p:ds'm e
12" | 0.8 [3-8"|2-0"|I"-0" [/-3" |2"-2"| 0.48 | 0.55 | 0.49 | 0.57 | 0.49| 0.57 none =g el T T T o5 4" o7 N s
5" | 1.2 |3-0"|2-3"[I"-5" |/-3" |2"-7" | 0.59 | 0.67 | 0.62 | 0.70| 0.6] | 0.70 none B e L U K : : : —
18" | 1.8 [4-2"|2"-6"|/-9" |/-3"|2"-II"[0.70 | 0.79 | 0.74 | 0.82] 0.74] 0.82 none 24°| 3.0 130" | 44" |I'-5" |2-") I-4" | 1.0l .06 1.06 2 40 x 2-0
24" | 3.0 |4-8"|3'-0"|2"-6"|/-6" |3'-8"| 1.0l | 1i_|1.06 |16 |1.06 | 1.l6 |2 -T@ x 2'-0" 30"| 4.9 |3'-6" |4'-10"| '-9" |2'-5" I'-6" | .32 .40 .39 2 4o x2'-0"
30" | 4.9 |5-2"|3-6"|3'-3"|/'-6" |4'-5"|1.33 | 1.44 | 1.4/ | 1.5 |i40 |1.5] |2 §'@ x 2'-0" 36" 7.0 |4'-0"|5'-4" | 2'-0" | 2'-II"| I'-8" | [|.72 1.83 1.82 2 49 x 3-0"
36" | 7./ |5-8"|4-0"|4-0"|/-9" |5-2"[/.73 | /.85 | 1.84 | 1.96 | /.82 | .94 |2 40 x 26" 42" 9.6 |4-6"|5-10" 2-3"|5-6" 2'-0" | 2.34 2.4 2 o x 3-0"
42" | 9.6 |6'-2"[4'-6" [4'-9" | 2'-0"|5'-I"| 2.9 | 2.32|2.32]| 2.45 2 -9 x 2'-6" 48"| 12.6 |5'-0" |6'-4" [ 2'-6" |4'-0"| 2'-0" | 2.74 2.90 2 39 x 3-0"
48" | i12.6 |6-8"|5'-0"|5'-6" | 2'-0"|6'-8" | 2.64 | 2.78 | 2.8] | 2.95 2 9 x 30" 5" 1.2 [2-3"3-7"|r-0" [/-3"| I'-3" | _0.56 0.59 0.59 none

GENERAL NOTES

I. Winged concrete endwalls are intended for use outside the clear zone.
2. Chamfer all exposed edges 3"
3. Concrete meeting the requirements of ASTM C-478 (4000 psi) may be used in lieu of Class I

concrete in precast units manufactured in plants which are under the Standard Operating
Procedures for the inspection of precast drainage products.

4. Endwall to be paid for under the contract unit price for Class I Concrete ( Endwalls ), CY.
Cost of steel tie bars to be included in the contract unit price for Class I Concrete.

5. Sodding to be in accordance with Index No. 28/, and paid for under the contract unit

price for Sodding, SY. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

WINGED CONCRETE ENDWALLS
SINGLE ROUND PIPE

Names | Dates| Approved By/: /:

State ‘Drainage Engineer

Designed By

Drawn By TIK 12/31 Revision Sheet No. Index No.

Checked By | GEF |03/32 oo lof | 266
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Outside Dia. Of Pipe +2'
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12" Rise 6"Min.
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SECTION AA
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A
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SECTION cC

Location Reference -~

Toe Of Slope

L
| I

ISOMETRIC

Si=EE

Place Plastic Filter Fabric

Type D-4 (See Index No. 199)
Around And Below Sand Cement
Riprap. Cost Of Fabric To

Be Included In Cost Of

Sand Cement Riprap

SECTION EE

DETAILS FOR SINGLE METAL PIPE ARCH CULVERTS

NOTE: For multiple metal pipe arch culvert spacing between arch centers=X

SECTION AA
o0 o0 DIMENSIONS AND QUANTITIES FOR METAL PIPE ARCH CULVERTS
<= =+ | Dimensions Quantity of Sand-Cement Riprap in Cu. Yds. for One Endwall
5 54 - — %) SpanRisel Y 7 For 1:2_Slopes For I:4 Slopes For 1:6 Slopes
B \ “4 i i\.}:a: :E [-Arch| 2-Archl 3-Archl 4-Arch [-Arch | 2-Arch|3 -Arch| 4-Arch I-Arch|2-Arch| 3-Arch|4-Arch| /-Arch | 2-Archl 3-Arch| 4-Archi
= ] ] 7" 13" 26" 6-6" | 9'-0" [-6" | 140" | /7" | 1.0 | 15 | 20 | 25 | 1.5 | 2.2 | 29 | 3.6
* 21" 5" 12'-10"] 7'-6"110'-4" 113'-2" | /6'-0" | I'-9" 1.2 1.8 2.4 3.0 1.9 2.7 3.5 4.3
28" | 20" |3"-5"] 9'-3" I2'-8: e -1"119'-6" | 2'-0" L7 2.5 3.3 4.1 2.6 3.7 4.8 5.9
ECTION CC 357 | 247 |47-0" | I7-0" [ /50" | [9'-0"[237-0"| 2-0"| 2.2 | 3./ | 40 | 4.9 | 3.4 | 47 | 6.0 | 7.3
S SECTION DD 42" 1 29" 14'-9" | 12'-9" | I7'-6" | 22'-3"| 27'-0" | 2'-0" | 2.9 4./ 5.3 6.5 4.5 6./ 7.7 9.3
Fill Slope 49" | 33"15'-6"| 14'-6" |20'-0" | 25'-6"| 3/'-0" | 2'-0" | 3.5 4.9 6.3 7.7 5.5 7.4 9.3 1.2
P . 57" 38" |6'-4" | 16'-6" |22'-10"| 29'-2"| 35'-6" | 2'-0" | 4.4 6./ 7.8 9.5 6.9 9.2 1.5 13.8
64" 43" |7'-1" 1/8'-3"125'-4"|32'-5"] 39'-6"| 2'-0" | 5./ 7.0 8.9 10.8 8./ /0.7 /3.3 15.9
Grout Fill The Lower Two- 71" | " |7'-10"| 20'-0"|27'-10"]| 35'-8"| 43'-6" | 2'-0" | 5.9 8./ /0.3 2.5 9.5 12.4 15.3 18.2
Thirds Circumference Of 7
End Of Pipe
DAL T GENERAL NOTES
T & l. U-Type Sand-Cement Endwalls Are Intended For Use
Ty Outside The Clear Zone.
=] L —
R’Il T DIMENSIONS AND QUANTITIES FOR ROUND PIPE CULVERTS
R t === Dimensions Quantity of Sand-Cement Riprap in Cu. Yds. for One Endwall
2" 24" ";’}Pe X For 1:2 Slopes For 1:4 Slopes For 1:6 _Slopes STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Place Plastic Filter Fabric a. /-Pipe |2-Pipes|3 -Pipes4-Pipes| /-Pipe 2-Pipes|3-Pipes 4-Pipes| |-Pipe 2-Prpeéi3-Pipes4-Pipes |-Pipe [2-Pipes|3-Pipes|4-Pipes
Type D-4 (See Index No. 199) "2zt | 7-0" | 9'-7" | /12'-2" | 14'-9" L2 1.6 2./ 2.6 L7 2.4 3.0 3.6 U PE SAND CEMENT ENDWAL
Around And Below Sand Cement 8" | 2'-10"| 8'-0" | 10'-10"|13'-8" | 16'-6" | 1.4 2.0 2.6 3./ 2./ 2.9 3.7 4.4 -TY - LS
Riprap. Cost Of Fabric To SECTION EE 24" 3'-5" |10"-0" | /3'-5" | 16"-10" | 20'-3"| 1.9 2.7 3.5 43 | 2.9 4.0 5./ 6.3
Be Included In Cost Of 30" 4'-3" |12"-0" | 16'-3" | 20'-6"|24'-9" | 2.5 | 3.6 | 48 | 59 | 3.8 | 54 7.0 | 8.6
Sand Cement Riprap 36"| 5'-1" [14-0" | 197-I" [24"-2"|29°-3" | 3.1 46 | 6.2 | 7.7 | 48 7.0 9.2 | I4 R
n T_Al 1_All T_Qi _ni 1_Al Names | Dates
DETAIL FOR SINGLE PIPE CULVERT o R Rl el il i I I B R B I N R R R _
j . . . . N - . s * - - - . - Designed By | JEP |/12/48 State/Drainage Engineer
Note: For multiple pipe culvert spacing between pipe centers=X 54" 7'-8" |20'-0" | 27"-8"| 35"-4"|43'-0" | 5.3 8.3 1.3 4.2 | 8.5 2.9 7.3 | 2.7 Revisi Sh tNg e
60"| 8'-6" |22'-0" | 30'-6" | 39'-0" |[#'-6" | 6.2 | 97 | 3.3 | 6.9 | 0.0 | /53 | 206 | 25.9 Drawn By | HW |od/o4 | Revision eet e, '
GChecked By cDD 03/54 0 IOf l 268




Spigot On Inlet Section REINF
Bell On Outlet Section REINF. Bgf“ WEIGHT b TOE WALL
( Qutlet Section Shown )B DIA. T SQ IN/LF| spigoT A B c D E P R R 2 FLAT | (LBS.) CL(‘:lslic I)COCI)J,C
Cylinderical | —_ 2" 2" 0.07 i 4 2'-0" 4-0f| 6'-0f | 2-0" | i9g | iog 9" 34 530 2" .06
For Straight Flare /5" 2;"” 0.07 2”" 6" oi-3n 3'-/0" 6'-/" 2'-g" 24756_ Izé[: I 3% 740 1ot .07
ﬂ /8" 24 oor | 25 | 9" |2-3" | 3-0"| 6" | 30" | 29" | i54 2" | 4 990 /5" I
2" 23" 0.07 24" 9" 2'-i" 3-2" | &-1" 3'-6" | 3IF 64 13" 4" 1260 15" 12
. o o4" 3" 0.07 24 921_" 3:_721_" olgh 6'- /2_" 4'-0" 337%" 16_[,,6'[" 14" 42!_" 1520 18" 7
| opt / 7" 34 o148 | 2% s [4-0" 2- 14 6-iF"| 4-6" | 36" 8% i | 44 1930 18" .9
Ophonal Shape i i " Y _pn n 37 _ 37 1_All " T " " "
A A 30 3z 0./148 3 I'-0 4'-6 I'-7% 6'-/3 5'-0 37 18z 15 5 2/90 2/ .24
L . | ' 36" 4" 0.148 | 35 3" |5-3" | 2-10f| 8-/ 6-0" | #& | 247 20" | 54" 4/00 2" .29
g | W 42" 44" 048 | 33 I-g" |5-3" 2 | 8-2" | 6-6" | 53f5 | 27% 22" | 54" 5380 24" 36
| 8" | 5" 046 | 44 | 2-0" |e-0" | 2-2"| g-2" | 7-0" | 567 | 284 | 22" | 5 | 6550 24" .39
54" 55" o.74 | 43 2'-3" |5'-5" - | g-4" | 7-6" | 654 | 334 242" | 6% 8040 24" 42
\ 60" 6" 0.74 | 5" 2'-6" [5-0" 3-3" | g-3" | 8-0" | 724" | 36L& | 24" | 67 8750 24" 44
R 66" 63 074 | 5§ | 20" |6-6" r-9" | g-3" | g-6" | 72" | 364" 24" | ¥ 10630 24" 7
72" 7" 074 | 6" 2'-0" |6'-6" r-g" | 8-3" | g-0" | @ | 38% 24" | 73 12520 24" 50
1
. GENERAL NOTES
Loc. Ref. LAN Toe Wall
c r\ I. Flared end sections shall conform to the requirements of ASTM C76 with the exception that dimensions and reinforcement
‘ D shall be as prescribed in the table above. Circumferential reinforcement may consist 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
5 L B above must be submitted for approval to the State Drainage Engineer.
R
T | 2. Connections between the flared end section and the pipe culvert may be any of the following types unless otherwise
FT shown on the plans.
a. Joints meeting the requirements of Section 94/-1.5 of the Standard Specifications (0-Ring Gasket ).
= Flared end section joint dimensions and tolerances shall be identical or compatible to those used in
S X +, the pipe culvert joint. When pipe culvert and flared end section manufacturers are different, the
3 |.—— Optional Shape Only § compatibility of joint designs shall be certified to by the manufacturer of the flared end sections.
'R b. Joints sealed with preformed plastic gaskets.
T < z The gaskets shall meet the requirements of Section 942-2 of the Standard Specifications and the minimum
J Sizes for gaskets shall be as that specified for equivalent sizes of elliptical pipe.
o~ c. Reinforced concrete jackets, as detailed on this drawing.
f h fi ‘ Cost of the reinforced concrete Jacket fo be included in the contract unit price for the flared end section.
hs 2 { \{\ When non-coated corrugated metal pipe is called for in the plans, the pipe shall be bituminous coated in the
L Toe Wall Jjacketed area as specified on Index No. 280. Bituminous coating to be included in the contract unit price
8" 2 #4 Bars | Toe Wall for the pipe culvert. Concrete jacket shall be as specified on Index No. 280. Cost of concrete and reinforcement
SECTION Min = shall be included in the contract unit price for the pipe culvert.
AA : STRAIGHT FLARE
SECT/ON BB 3. Toe walls shall be constructed when shown on the plans or at locations designated by the Engineer. Toe walls are to be
24" For 30" To 72" Pipe F LARE D END SECTION cast-in-place with Class I Concrete and paid for under the contract unit price for Class I Concrete (Miscellaneous ), CY.
12" For 5" To 24" Pipe Reinforcing steel to be included in cost of foe wall.
f { 4. On skewed pipe culverts the flared end sections shall be placed in line with the pipe culvert. Side slopes shall
Any Wire Mesh Arrangement Which Provides be warped as required to fit the flared end sections.
30 0./26 Square Inches Of Steel Area Per Linear
— - Foot Both Ways May Be Used; Provided The 5. Flared End Section to be paid for under the contract unit price for Flared End Section ( Concrete ), Each. Sodding
e En Wires Are Spaced A Minimum Of 2" And/Or shall be in accordance with Index No. 28I, and paid for under the contract unit price for Sodding, SY.
7 AN NN A Maximum Of 6" On Centers.
‘ \ \ \ \ <
Pipe ‘ ‘ ‘ ‘ Flared
( Concrete Pipe Shown )‘ ‘ ‘ ‘ ‘ End DES/GN NOTES
‘ ‘ ‘ ‘ ‘ I. Flared end sections are intended for use outside the clear zone on median drain and cross drain installation, except that flared
‘ end sections for pipe sizes 12" and 15" are permitted within the clear zone. When the slope intersection permits, 12" and 15" flared
| ‘ ‘ ‘ ‘ i.’ end sectlons may be located with the culvert opening as close as 8' beyond the outside edge of the shoulder.
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
7 LA, \FQ\ \ 4 N Flared end sections are not intended for side drain installations.
‘ v :'rJ fto 2. Reinforced te jackets shall b d at all locatit h high velociti d/or highl i il
L . Reinforced concrete jackets s e used at all locations where high velocities and/or highly erosive soils may cause
disjointing. These locations are to be shown on the plans. F LARED EN D SE CT/ON
L» c
SEC T/ON cc END VIEW 3. Toe walls shall be used whenever the anticipated velocity of discharge and soil type are such that erosive action would occur.
Toe walls are not required where ditch pavement is provided, except when disjointing would occur if the ditch pavement should Names |Dates| Approved By /ﬁ
fail. ]
REINFORCED CONCRETE JACKET DETAIL ' Designed By | ER | 09/77 State’bratnage Enginesr
Drawn By HKH 09/77 Revision Sheet No. Index No.
Ghecked By | M | 09/77 00 lof | 270




DIMENSIONS  AND  QUANTITIES
M 54" CONCRETE SLAB (CY) @ SODDING ~ (SQ. YDS. ) a
D X A c E F 6 H m |Single | Double | Tripie | Quad. Single | Double | Triple | Quad. | Single | Double | Triple | Quod. See General Note No. 3.
pive | Pipe | Pipe | Pipe Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe See Sheet 5 Of 6 For 3" Slab Quantities
15" 2'-7" I.92" 2.18" 4.10' 2.06' 5' 1.22' 2.9' 4.63' 7.2I' 9.79' 12.37' .19’ 0.38 0.58 o.77 0.96 2l 24 2r 30
18" 2'-10" 1.97 2.74' 4.7/ 2.56: 6: /-4/" 3.4 4,92 7.75' 0.58' | 13.42' L2l 0.44 0.65 0.87 L.09 22 25 28 3/ B Values shown for estimating pipe quantities and are for
24:: 3"-5:: 2.06;' 3.8 " 5.9/; 3.56, 7' I'73, 3.4: 5.50" 8.92" l2.33" /5.75" ) 25: 0.54 0.83 L2 L.42 24 28 32 35 information only.
€ LA . T 1 00 A P07 W -0 00 0 74 L Y R N - X -
/-'2 7] T m - g T - 1 - T ] 3 T 3 1 - 1 . 1 1 3 1 * ’ - -
Slope 42 6'-0 2.34 7.2l 9.55 6.56’ 10 2-45[ 3.4 7.25 13.25 [9.25 25.25 .38 a.97 L.70 2.45 3.19 30 37 | 43 | 50 |
48" 6'-9:: 2.43' 8.33' l0.76” 7.56 ' 2-55’ 3.4' 7.83' 14.58' 21.33' | 28.08' L.42' 113 2.04 2.93 3.84 32 39 47 54
54" 7'-8 2.52' 9.44" ll.96[ 8.56: 12" 2.83’ 3.4' 8.42' 16,08’ 23.75' 31.42' 1.46' 1.31 2.44 3.58 4.72 34 42 51 59
60" 8:-6:: 2.62," l0.56' 13.18 i 9.56' l4' 3'00, 4.4' 9.00' [7.50' 26.00' | 34.50' 1.50' 1.5/ 2.89 4.28 5.68 36 45 55 64
66" 9'-2 2.71 //.68' l4.39, /0.56’ I5' 3.18 ; 4.4' 9.58' 18.75' 27.92' 37.08' 1.54" L68 3.25 4.84 6.43 38 48 58 68
72" 10'-0" 2.80' 12.80 15.60 11.56 16 3.30 4.4' 10.16' 20.16' 30./6' 40.16' 1.58' 1.89 3.74 5.59 7.45 40 5l 62 73
/5" 2'-7" 2.21' 4.09' 6.36' 4.03' 8 1.22' 4.0' 4.63' 7.2l 9.79' 12.37' 1.19' 0.57 0.87 LIS L44 23 26 29 32
1281:” §z-‘l50"" ggg" .‘;%: R 57;‘7’?’ ?gg:A /?" ;;_13,' 4.0: 4,92 7.75z /0.58' 13.42' I.ZI" ggg 0.99 L3l .65 25 28 3/ 35 B
- 3 . 5 . .73’ 4.0 5.50' 8.92 2.33' 15.75' .25 5 L.30 L75 2.20 28 32 36 40 . , , s
» 30: ;1_ 73;Iu gzg: ﬁ §/5,<> ,Z'%S,' ﬁgg:o g. ggg: ) 0: 6.08” 0. 33', " 58: 8. 83: / 29.’ 110 174 239 305 3 36 2 % A 6.42' NA6.25' Dimensions permitted to allow use of 8'standard pipe lengths.
¢ 36 - 8 L3I ) . ! . 4.0 6.67 1.75 16.83 21.92 L33 L.32 2.21 3.08 3.96 34 40 46 52 ' ' ; ; f g i
Slope ) Z 6:- 0:: 5 05,' 3 37: A 42: i3 03: /7', 5 45: 40 7057 13 057 1095 | 2525 35 5 5% 39 500 38 “ 5 25 & 10.40' < 10.10'  Dimensions permitted to allow use of 12' standard pipe lengths.
48" 6’-9” 3.22’ I5.43’ /8.65[ /5.03' /9, 2.65’ 4.0: 7.83' 14.58' 21.33' | 28.08' L.42' 1.85 3.30 473 6.7 4 48 56 63 A Concrete slab shall be deepened to form bridge across crown of pipe. See section below.
5 7'-8 3.39 7.49 20.8,8 l7.03, 2/ 2.83’ 4.0 8.42' 16.08' 23.75' 31.42' 1.46' 2.4 3.95 5.77 7.58 44 52 6/ 69
60" 8'-6" 3.56' l9.55: 23.1 19.03’ 23' 3-00’ 4.0' 9.00' [7.50' 26.00' | 34.50' 150" 2.45 4.66 6.87 9.07 4r 56 66 75
66" 9'-2" 3.73' 2/.62’ 25.35" 2/.03’ 25' 3./6’ 4.0' 9.58' 18.75' 27.92' | 37.08' 1.54' 2.88 5.54 8.18 10.84 49 59 69 80
72" /0'-0" 3.9/ 23.68 27.59 23.03 27" 3.30 4.0' 10.16" 20.16 30.16" 40.16" 1.58" 3.54 6.6/ 9.87 13.13 52 63 74 85
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E >~ " ~T T (%8 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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SECT,ON Checked By KNM | 08/78 02 | of 6 " ; 2




State’ Drainage Engineer

Index No.

DIMENSIONS  AND  QUANTITIES
M 5% CONCRETE SLAB (CY) @ SODDING ~ (SQ. YDS. )
D X A B c E F G H m | Single | Double | Triple Quad. N Single | Double | Triple Quad. Single | Double Triple Quad.
Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe e See General Note No. 3.
5" 27" 2.5 1.68" 4.18' 1.50" 5 .23 | 3.5 4.33 | 6.92' 9.50" | _12.08" | _1.04' 0.35 0.54 0.74 | 0.94 2 24 27 29 See Sheet 5 Of 6 For 3" Slab Quantities
18" 210" | 2.5 2.24" 4.74" 2.00' ' L4 4 4.58' 7.42" | 10.25 | i3.08" | /.04 0.38 0.62 0.87 112 22 25 28 3
24" | 3-5" 2.5 3.35 | 5.85" | 3.00 7’ 1.73" 4 5.08" | 8.50° 1.92" | /533" | 1.04" 0.47 0.76 1.05 1.34 23 27 31 35
30" 4'-3" 2.5 4.47' 6.97" 4.00' 8' 2.00' 4 5.58' 9.83" 14.08' /8.33" | 1.04' 0.57 0.96 1.37 1.77 25 30 35 39 B Values shown for estimating pipe quantities and are for
12 36" | 5" 2.5 5.59" 8.09" | 5.00' 9’ 2.24' 4 6.08’ 11177 16.25" | 21.33 | .04 0.67 1.19 .72 | 2.26 id 33 38 44 infarmation only
Slope 42" | 60" 2.5 6.7/ 9.2/ 6.00' 10' 2.45 4 6.58" | /2.58 18.58" | 24.58 | /.04 0.78 1.48 2.7 2.87 29 36 42 49
48" | 6-9" 2.5 7.83" | 10.33" | 7.00° I’ 2.65' 4 7.08 | /3.83" | 20.58" | 27.33 | .04 0.89 1.71 254 | 3.36 3/ 38 46 53
54" | 7-8" 2.5 8.94' .44 8.00' 127 2.83" 4 7.58" | 15.25" | 22.92" | 30.58" | 1.04' 1.02 2.06 3.10 4.14 33 4 50 58
60" | 86" 2.5 10.06™ | /2.56' 9.00 13 3.00° 4 8.08" | 16.58" | 25.08" | 33.58" | 1.04 114 2.38 3.63 4.89 34 44 53 63
5" 27" 2.5 3.09 | 559 3.0’ 7.0' .23 4 4.33" | 6.92' 9.50" | /2.08" | .04 0.44 0.68 0.9 .15 22 25 28 31
18" 2-I0" | 2.5 4.2 6.62" 4.0 8.0° 1.4 4 4.58" 7.42" 10.25" | _13.08" | 1.04 0.49 0.77 1.03 1.31 24 27 30 33
1+ 24" | 3"-5" 2.5 6.8 8.68' 6.0’ 10.0' 1.73" 4 5.08" | 8.50' 11.92" | 15.33" | I.04' 0.65 1.09 1.38 1.77 27 30 34 38
Slope 30" | 4"-3" 2.5 8.25" | 10.75 8.0" 12.0° 2.00° 4 5.58" | 9.83" 14.08" | _18.33" | /.04’ 0.8/ 1.34 1.90 | 2.44 29 34 39 4
36" | 5" 2.5 | 0.3 12.80" 10.0° 14.0° 2.24" 4 6.08" | i7" 6.25 | 21.33 | 1.04 0.97 1.68 2.4 3.14 32 38 44 49
42" | 6'-0" 25 | 12.37r" | 14.87" | 12.0° 16.0° 2.45 4 6.58"_ | 12.58' 18.58" | 24.58" | 1.04' 113 2.08 3.06 4.02 35 42 48 55
48" | 6'-9" 2.5' 1443 | 16.93" | 14.0° 18.0° 2.65 4 7.08" | 13.83" | 20.58" | 27.33" | .04 1.29 2.49 3.69 | 4.88 38 46 53 60
54" | 77-8" 2.5' 1649 | /8.99° | 16.0' 20.0" 2.83 4 7.58" | /5.25" | 22.92" | 30.58" | /.04’ 1.48 2.98 4.4 5.98 4 49 58 66
60" | 86" 2.5' 18.55" | 21.05" | 18.0' 22.0' 3.00° 4 8.08" | 16.58" | 25.08" | 33.58" | .04 1.66 3.49 5.3 7.13 4 53 63 72
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I / N
- | / />\
/
Loc. Ref. ; N | N
e Vor,
€nerqy Noy, "ies See Concrete Slab, 3" Or 54" Thick, @ R /
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P Lingy o
P i 00/'/-‘/ .
3" or 5% . 7o/ 9%y,
3 2 ’ Anchor
TOP VIEW-MULTIPLE PIPE
a Hellcal Corrugate 2" (Corrugation Depth)
Metal Pipe X ?Jf 165 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
© I Ditch Grade yar
\\ . A NOTE: See Sheet 6 For Detalls And Notes. CROSS DRAIN
L Saddle e o
Rerolled End Required %4 par oW 1 M/TERED END SECT/ON
| 6" 5'Sod | SINGLE AND MULTIPLE ROUND CORRUGATED METAL PIPE
A dB
- - HE | E *Slope: 1:4 Miter: To & Pipe For Pipes /8" And Smaller. : Names |Dates| RpRrOved By
Paid FZOf As Pipe Culvert | F (Pipe To Be Included Under Unit Price For Mitered End Section ) 1:2 For Pipes 24" And Larger. Designed By | OB | 06/78
1:22 Miter: To € Pipe For Pipes 18" And Smaller. Drawn By Revision Shest No.
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1974 _AASHTO DIMENSIONS AND QUANTITIES
§ 6‘}' M 5% CONCRETE SLAB (CY) @ SODDING (5Q. YDS. )
X A B c E F G H W | Single | Double | Triple | Quad. N Single | Double | Triple | Single | Double | Triple | Quad. a
‘g Q§ Pipe | FPire | Fipe | Pipe Pipe Pipe | _Pipe Pipe | Pipe | Pipe | Pipe See General Note No. 3'" ) .
726 | 25 130 | 3.80 | 17 7 139 | 26 | 450 | 7.00 | 950 | 1200 | L.o7 | o4 0.6/ 0.61 z 23 26 29 See Sheet 5 0f 6 For 37 Slab Quantities
215" | 2-10 2.5 168" | 4.7’ 1.50 5 I.76' 3.5 | 4.83 7.67 10.50' | _13.33"| 104 0.43 0.66 | 0.88 22 25 28 3/
28" 20"| 37-5" 2.5 2.6/ 5.AI" 2.33 6 222" | 37" | 542 | 883 | i2.25 | I5.60" | 104 0.5 0.78 1.06 23 27 30 34
35" 24" 4'-0" 2.5 3.35' 5.85'" | 3.00 7' 2.55" 4.0 | 6.00° | /0.00' 14.00" | _18.00" | 104 a.57 0.90 1.22 24 29 33 38 B values shown for estimating pipe quanties and are for
42" 29" 47-9" 2.5 429 | 6.79 | 3.83 g 2.97 4.2 | 658 | .33 | le.08" | 20.83 | 1.04 0.64 1.04 1.46 26 3/ 37 42 i
1:22 497 337 56" | 2.5 5.05 | 7.55" | 4.50° 9 334 | 45 |77’ | 126 | 18 | 23.60° | r.o4 | 0.73 123 | _iz2 28 34 %0 %
Slope I'57" 38" 6'-4" 2.5 5.96" | 8.46" | 5.33 107 365 | 47 | 7.83 | 407 | 20.50' | 26.63 | I.04 0.83 1.44 2.04 29 36 4 5
64" 43" 77-I" 2.5 6.89 | 9.39 | 6.7 i 3.89 | 4.8 | 8.42 | 5.50° | 22.58' | 29.67" | .04 0.95 1.67 2.39 3/ 39 7 55
A Wi 7.64 | 0.4 | 6.8% 1z 4.4 5.2 | 9.00" | 16.83" | 24.67" | 32.50" | .04 1.05 1.89 | 2.74 33 4 50 59
7" 3" | 26" 2.5 2.4 49" | 2.3% 7' .39 | 47" | 4.50° | 7.00° 9.50" | /2.00 | o4 0.48 0.7 0.95 1.18 22 25 d 30
2" 5| 2-10" | 2.5 3.09 | 5.59" | 3.00° g 1.76 50 | 483 | 7.677 | /0.50' | /3.33 | 104 0.52 0.80 1.09 1.3/ 23 26 29 32
28" 20" 37-5" 2.5 4.8/ 7.3I" | 4.67 g 2.22" | 4.5 | 5.42° | 8.87 | /2.25 | /5.67" | L.o4 0.6/ 0.92 .27 1.59 25 29 33 k14
5" 24" 4-0" 2.5 6.18' 8.68" | 6.00' [T 2.55 | 5.0 | 6.00" | 10.00 | /4.00" | /8.00" | .04 0.73 1.14 1.55 1.97 28 32 k14 4
1:4 1327 29" 47-9" | 2.5' 7.90" | 10.40" | 7.67" 12 297 | 4.5 | 658 | 1.33 | le.os” | 20.83 | Lo4 | o.67 .39 | f92 | 245 | 30 35 4 46
Slope | 49" 33" 5-6" | 2.5' 9.28° | .78 | 9.00' 7y 334 | 5.0 7.0 | 1265 | /e | 2367 | 1.o4 1.00 166 | 2.30 | 2.9 32 38 45 5/
57" 38" 6'-4" 2.5 1.00" | 13.50' | 10.67° 6 3.65 | 5.3 | 7.65 | 47" | 20.50°' | 26.83 | .04 1.18 2.00 2.82 3.64 35 42 49 56
64" 43" 771" 2.5 2.7 | .2l | 12.35 7’ 3.89 | 47" | 8.42° | 5.50° | 22.58' | 29.67" | I1.0¢4 1.36 2.39 | 3.38 4.38 38 45 53 6/
AR Wi 14.09 | 16.59 | 13.67’ 19’ 4.4 5.3 | 9.00" | 16.83" | 24.67" | 32.50' | /.04 1.50 2.65 3.8 4.97 ) 48 57 66
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1:2 Miter: I:/ For All Sizes. —
Drawn By KNM 06,78 | Revision Shest No. Index No.
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See General Note No. 3.
See Sheet 5 Of 6 For 3" Slab Quantities

Values shown for estimating pipe quantities and are for

information only.

DIMENSIONS & QUANTITIES
M 54'CONC. SLAB (CY) @ SODDING  (SQ. YDS.)
Rise Sean | x A B8 c E F 6 H B(single] Double| Triple| Quad. | N [Single[Double] Triple | Quad. |SingleDouble| Triple | Quad.
Pipe | Pipe | Pipe | Pipe Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe
2" [ 18" [ 2-10"] 197" | 1.62" | 3.59'| 1.56' | 4' .50 | 2.4' | 4.92"| 7.75] 10.58'| /3.42"] /.2I" | 0.30 | 0.49 | 0.67 | 0.85 | 2 24 27 30
14" | 23" [ 3-4" | 2.0/ | 1.99" | 4.00"| .89 | 5" | 1.90"| 3./ | 5.38"| 8.71'| /2.04'| /5.38'| .23" | 0.37 | 0.59 | 0.6/ | .02 | 22 | 26 | 29 | 33
B" | 30" [ £-0" [ 24" [2.927| 5.03| 273" 6 | 2.37"| 3.3 | 6.04 | 10.04| 14.04'| 18.04'| 127" | 0.50 | 0.80 | .09 | /.39 | 24 | 28 | 33 | 37
24" | 38" |5-0" | 2.20"| 3.85" | 6.05"| 3.56' " 1 285 3.4 | 6.79° | .79 16.79'| 21.79"| 1.3 [ 0.62 | 1.03 | .45 | /.86 | 26 | 3 37 [ 42
12 9" | 45" | 57-/[" | 2.34" | 4.79" | 7.3 4.39°| & | 3.9 | 3.6' | 7.50'| 13.42'| /9.33'|25.25"| I.38" | 0.75 | 1.30 | 1.84 | 2.39 | 28 | 34 | 4 7
: 34" | 53" |77-0" | 2.43 | 5.72" | 8.45'| 65.23'| 9 | 3.57"| 3.8" | 8.25"| 15.25"22.25"[29.25" 1.42" | 0.90 | 1.6/ | 2.32 [ 3.03 | 30 | 37 | 45 | 53
Slope [~3g™ [ 60" |77-/0" | 2.52" | 6.46 | 8.98'| 5.89" " 3.95 | 3./ | 8.927| I6.75'(24.58'|32.42"| I.46" | 1.03 | /.89 | 2.74 | 3.60 | 3I 40 49 57
43" | 68" | 8-I" [ 2.627|7.39" | 10.0/"| 6.75" | 10" | 4.28"| 3.3' | 9.67'| 18.56'| 27.50' 36.42"| 150" | /.19 | 2.26 | 3.33 | 4.40 | 33 | 43 | 53 | 63
48" | 76" | 9-I" | 2.7I" [8.33" | IL.OF|[ 7.56'| " | 4.59" | 3.4" [10.42" | 20.353[30.25'|40.17' | 1.54" | /.38 | 2.65 | 3.93 | 5.2/ | 35 | 46 | 57 | 68
53" | 83" [i0"-8"| 2.80' | 9.26" | I2.06'| 8.39'| 12" | 4.77" | 3.6 | Il.08" | 21.75'| 32.42"|43.08"| /.58" | 1.55 | 3.03 | 4.50 | 5.96 | 37 | 49 | 6/ 73
58" | 9" [/"-8"| 2.90" [i0.)9" | 13.09'| 9.23"| /3" | 5.0/ | 3.8" | /.83 | 23.50'[35.)7" | 46.83'| .63 | /.75 | 3.47 | 5.20 | 6.93 | 39 | 52 | 65 | 78
2T 1 18" 1 Z2-10"] 2.56 1 3.06 | 5.421 3.051_5 | o0 | 2.0 1 4.92° | 7.751 10.58] 13.421] 1.2 | 0-45 | 0.66 | 0.92 | I.I 23 1 26 | 29 | 32
14" | 23" [37-4" | 2.44" | 3.75 | 6.19' | 3.70° " | 1.90"| 2.3 [5.38"| 8.7I'| /2.04| /5.38"| 1.23" | 0.53 | 0.83 | [.I3 | .42 | 24 | 28 | 32 | 35
9" | 30" |4-0" | 2.62"| 5.47" | 8.09'] 5.36' T 237 | 2.6° | 6.04 | 10.04| /4.04'| 18.04'| .27 | 0.74 | I./5 | 57 | .98 | 2 3 36 | 40
14 24" | 38" |5-0" | 2.79' | 7.18" | 9.9/"| 7.03"| 10’ 85" | 3.0 [6.79' | 11.79'| 16.79'| 21.79'| 1.3 | 0.97 | /.57 | 219 | 2.8 | 30 | 36 | 4 47
Siope |22 | 457 151" 1 5.051 8.90" | /.95 8.70"| /2T | 3.J9' | 3.5 | 7.50" | [3.42'| 19.33'|25.251 /.38" | [.22 | 2.07 | 2.92 | 3.r7 |35 | 40 | 46 | 53
34" | 53" |7'-0" | 3.22"[10.62" | 13.64°|10.36'| /3" | 3.57" | 2.6' | 8.25"| [5.25'22.25'| 29.25| [.42" | 1.458 | 2.62 | 3.77 | 4.92 | 36 | 44 | 52 | 59
38" | 60" |7-/0"| 3.39"| 11.99" | /5.381 IL.70"| /5" | 3.95"| 3.3' |8.92"| [6.75'| 24.58'|32.42"| .46 | 172 | 3.12 | 4.53 | 5.92 | 38 | 47 | 56 | 65
43" | 68" | 81" | 3.56" [13.71" | 7.27'[13.36"| 7" | 4.28"| 3.6" | 9.67' | 18.58'| 27.50'| 36.42"| /.50" | 2.02 | 3.78 | 5.56 | 7.32 | 4/ 5/ 6/ 71
48" | 76" | 9'-" [ 3.73"|/5.43" | 19.16" | [5.03" | [9" | 4.59" | 4.0" [10.42" | 20.33]30.25'[ 40.17" | [.54" | 2.34 | 4.49 | 6.64 | B8./9 | 44 | 55 | 66 | 77
53" | 83" _[/10-8"| 3.9I" [i7.15" | 2/.06"| 16.70" | 20" | 4.77" | 3.3 | Il.08" | 2/.75"| 32.42"|43.08"| [.58" | 2.66 | 5.7 | 7.66 |10.I6 | 47 | 59 | 7l 83
58" | 9" | '-8" | 4.08" [I8.87" 122.95"/8.36'| 22 | 5.0/ | 3.6" /.83 [23.50' 35.7' | 46.83'| /.63 | 3.02 | 5.98 | 8.95 | /.90 | 50 | 63 | 76 | 89
. Iy
| NS~
1|}/
. Ni .
N /=
o
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= IR
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h=]
/AN S
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X =
Concrete Slab, 3" Or 54" Thick, @ Sod
$ Reinforced With WWF 6x6-WI.4xW/.4 (o} /
TOP VIEW-SINGLE PIPE
Vor Loc. Ref.
Cenery, A,o;e" See
3"or 54'd
Deepen Around Oufsid"e
Edge Of Pipe For 54" Slab R “/.-4 o /1o
el ~ \ C",’;c_" ete Connector-
ipe &F s
\ = I QO(\
\ ‘ Saddle —7~ %, %o —{-Difch Grade —
14 H = VTR
2 Not Less Than R #4 Bar o ‘
No Pipe Joint Permitted 6! 5'Sod |

Paid For As FPipe Culvert

Unless Approved By The Engineer

HE

|«

E

~

F ( Pipe To Be Included Under Unit Price For Mitered End Section )

SECTION

*Slope: 1:4 Miter: To Major Axis For Pipes 24"x38" And Smaller.

1:2 For Pipes 29"x45" And Larger.

1:2 Miter: To Major Axis For Pipes 29"x45" And Smaller.

/sl For Pipes 34"x53" And Larger.

g—\ Sod ‘/‘ / Beveled Or Round Corners
e 1A
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oncrete Slab, 3" Or 53 Thick, - Sod
? Reinforced With WWF 6x6-WI.4xW/.4 m% /
TOP VIEW-MULTIPLE PIPE
NOTE: See Sheet 6 For Details And Notes.
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QUANTITIES FOR 3" THICK CONCRETE SLABS (CY)

ROUND-CONCRETE
D | Single| Double| Triple | Quad.
Pipe | Pipe | Pipe | Pipe
B 0.27 | 04 0.54 | 067
18" 0.3/ 045 | 060 | 075
24" 039 | 0.59 | 0.79 1.00
30" 0.46 0.76 1.04 .32
36" 0.55 | 0.94 .33 1.7l
122 " 1 066 | 15 .66 | 2.J5
Slope | 48" 0.76 1.37 1.96 2.57
54" 0.87 162 | 2.38 | 3.4
60" 0.99 .90 | 2.8 3.73
66" 1l 2./5 3.2 4.27
72" 1.24 | 246 | 368 | 4.9
5 0.40 | 06 0.80 1.00
18" 04 | 069 | 09 .14
24" 060 | 090 .21 1.52
30" 0.76 119 .63 | z.07
/s 36" 0.89 148 | 2.05 | 2.63
X 42" 1.05 182 | 2.57 | 3.34
Slope [ 4g™ | 121 | 245 | 3.0r | 4.00
54" 1.39 | 2.55 | 372 | 488
60" 1.59 | 3.02 | 444 | 5.86
66" 1.9/ 3.66 | 5.40 7.05
72" 212 4.18 6.24 | 8.30

ROUND-CMP
D | Single | Double| Triple | Quad.
Pipe | Pipe | Pipe | Pipe
5" 0.24 0.37 | 0.5 0.64
18" 0.26 043 | 0.6l 0.78
24" | 0.32 052 | ore 0.9/
30" | 0.38 0.64 | 0.9/ 1.8
36" | 0.4 0.78 L3 1.48
12 42" 0.5/ 0.96 1.4 .67
Slope [ 48" | o0.57 1.09 163 | 2.5
54" | 0.65 .32 .99 | 2.66
60" | 0.7/ 149 | 228 | 301
/5" 0.3/ 047 | 0.63 | 0.79
18" 0.34 053 | o7l 0.90
24" | 0.44 069 | 0.92 1.8
30" | 0.53 0.88 1.25 1.60
14 36" | 0.62 .07 153 | 2.00
N 42" | o7l 1.30 1.92 | 2.52
Slope |48 | 0.80 .54 | 2.29 | 3.02
54" | 0.9 .83 | 274 | 3.67
60" 1.02 2./5 3.27 | 439

sl o CMP-ARCH
§ 2 [ Single | Double | Triple | Quad.
Pipe | Pipe | Pipe | Pipe
713" 0.33 | 049 | 0.65 | 0.8
2" 15" 0.33 | 0.50 | 0.67 | 0.83
28" 20" 0.37 | 0.56 | 076 | 0.95
35" 24" 0.40 | 062 | 0.84 1.07
1o #2297 045 | 070 | 0.9 1.25
2 [49"[33"| 0.49 | 0.82 115 1.48
Slope [57"[ 38" 0.55 | 0.95 1.35 1.75
64" 43"| 0.62 110 157 | 2.05
7" 47" 0.69 | 1.24 180 | 2.35
7" 13| 0.38 | 0.56 | 074 | 0.92
2" 15" 039 | 0.59 | 0.80 | 0.95
28" 20" 0.43 | 0.64 | 0.88 L.I0
35" 24" 049 | 077 .05 | 1.33
42" 29" 057 | 0.92 .27 1.62
l:4 1 4om 337 0.65 1.08 150 | 1.93
Slope (577 38" 0.76 1.30 .83 | 2.37
64" 43"| o.87 155 | 2.8 2.83
7" 47" 0.95 .68 | 2.43 | 3.7

o| ELLIPTICAL-CONCRETE

& § Single | Double | Triple | Quad.
Pipe | Pipe | Pipe | Pipe

2" 18" 0.9 0.33 | 045 [ 0.57

4" 23" 0.25 | 040 | 0.55 | 0.69

B8"[ 30" 0.34 | 0.55 | 075 | 0.95

24" 38" 0.43 | 0.7 1.00 1.28

29" 45"| 0.52 | 0.90 | 1Lz 1.65

122 347537 0.62 Ll 160 | 2.09
Slope [38"[ 60" 0.70 1.29 .87 | 2.46
43" 68"| 0.8 154 | 2.26 | 2.9

48" 76"| 0.93 179 | 2.66 | 3.53

53" 83" 104 | 204 | 3.03 | 402

587 9" | .7 2.33 | 3.49 | 4.66

2" 18"| 0.30 | 0.45 | 0.6 0.76

4"[ 23" 0.36 | 0.56 | 0.76 | 0.95

9" 30" 0.5/ 0.79 1.08 1.36

24" 38"| 0.68 1.I0 .53 | 1.96

114 |27 457|086 .45 | 2.04 | 263
34" 53" 1.02 .81 | 260 | 3.39
Slope | 387 60| 1.i8 2.14 3.0 4.05
43" 68"| 1.38 | 2.58 | 3.79 | 4.99

487 76"| 159 | 3.05 | 4.5 5.97

53" 83" 1.80 | 3.50 | 5.9 6.88

58" 9/"| 2.04 4.0¢ | 6.05 | 8.05

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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Edge Of Shaulderw
\Norma/ N"s’; mal /
ope
Stope Flattened
Slope
[

Length Of Transition
10 d ‘

NOTE: See General Note 2

PLAN
SLOPE AND DITCH TRANSITIONS

4 x Bolt Dia. 4 x Bolt Dia.

Varies

3L or Bell Lengfhrb +3%" Min.

Lpre Shell T

(Varies)

4 x Bolt Dia.

__f Bolt Diameter

24" x 4" steel Bar
(See Detail Right )

Dia. Of Bolt + "' | \ 24"x 4" steel Bar

b ),

\
Tongue Length L 4 x Bolt Dia.
4 x Bolt Dia.— Varies | i
| 2 é"x é "Stee! Bar Optional Shape
] ‘ ( See Detail Right)

— 3L or Bell Length +34" Min.

5 LPipe Shell T

(Varies )

All bars, bolts, nuts and wa,\,shers are to be galvanized sz‘eel.

Bolts diameters shall be § for 15" to 36" pipe and g for 42" fo 72" pipe.

Two connectors required per joint, located 60° right and left of bottom center of pipe.
Bolt holes in pipe shell are to be drilled.

CONCRETE PIPE CONNECTOR

0.

.

=
=i

GENERAL NOTES

. Mitered end sections for pipe sizes 15", 18" and 24" round or equivalent pipe arch or elliptical 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 8'beyond the outside
edge of the shoulder.

Slope and ditfch transitions shall be used when the normal roadway slope must be flattened to place end section outside clear zone.
See detail left.

The reinforced ca”ncrefe Slab shall be constructed for all sizes of cross drain pipe and cast in place with Class I concrete.
Slabs shall be 5% thick unless 3" thickness called for in plans.

Concrete pipe used in the assembly of mitered end sections shall be selective lengths to avoid excessive connections.

. Corrugated metal pipe galvanizing that is damaged during beveling and perforating for mitered end section shall be repaired.

That portion of corrugated metal pipe In direct contact with the concrete slab and extending 12" beyond shall be bituminous coated prior to placing
of the concrete.

Unless otherwise designated in the plans, concrete pipe mitered end sections may be used with any type of cross drain pipe;
corrugated steel pipe mitered end sections may be used with any type of cross drain pipe except aluminum pipe; and,

corrugated aluminum mitered end sections may be used with any type of cross drain pipe except steel pipe. When bituminous coated
metal pipe is specified for cross drain pipe, mitered end sections shall be constructed with like pipe or concrete pipe.

When the mitered end section pipe is dissimilar to the cross drain pipe, a concrete jacket shall be constructed in accordance with
Standard Index 280.

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 collectively as multiple pipe end sections as directed by the Engineer; however, mitered end sections will be paid for each
based on each independent pipe end.

The cost of all pipel s ), fasteners, reinforcing, connectors, anchors, concrete, sealants, jackets, and coupling bands shall be included
in the cost for the mitered end section. Sodding shall be paid for separately under the contract unit price of Sodding, SY.

M_ifereddend sections shall be paid for under the contract unit price for Mitered End Section ( CD ), Each, based on each independent
pipe end.

Hex Nuts (2 Req.)

1L [~ Flat Washer (/ Req. )

k 4"x 6" Bolt May Be Substituted

Anchors required for CMP only.
Anchor, washer and nuts to be galvanized steel.

Bend anchor where required to center in concrete slab. Damaged surfaces to be

repaired after bending. Anchors are to be spaced a distance equal to four (4)
corrugations. Place the anchors in the outside crest of corrugation.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

Flat washers to be placed on inside wall of pipe.
Holes in the mitered end pipe are to be drilled or punched; burning not permitted.

CROSS DRAIN

MITERED END SECTION
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M GRATE SIZES CONCRETE (Cu. Yds.) SODDING (Sq. Yds. )
D X A B ¢ E F | 6 Hw |Single| Double| Triple | Quad | N | Standard | Extra | Single| Double| Triple| Quad | Single| Double| Triple | Quad
Pipe | Pipe | Pipe | Pipe Weight Pipe|Strong Pipe| Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe | Pipe
/5" 2'-7" 2.21" 4.09' 6.36’ 4.03' 8’ 1.22' 4.0' 4.63' 7.2 9.79' 12.37' 1.19' 0.76 .16 1.54 1.94 8 10 Il 2
8" 2'-10" 2.36' 5.12' 7.48' 5.03' 9 L4’ 4.0' 4.92' 7.75' 10.58' 13.42' 1.2!" 0.85 1.28 L7/ 2.7 9 10 2 13
24" 3'-5" 2.53' 7.18' Al 9.7!' 7.03'A I 1.73' 4.0' 5.50' 8.92' 12.33' 15.75' 1.25' .02 1.58 2.15 2.75 10 2 13 15
30" 4'-3" 2.70' 9.25' 11.95' 9.03' /3' 2.00' 4.0' 6.08' 10.33' 14.58' 18.83' 1.29' 24" 3" .23 1.98 2.74 3.50 2 14 15 7
36" 5" 2.87' 1.3I'O1 14.18' /1.03'C /5' 2.24' 4.0' 6.67' 75" 16.83' 21.92' 1.33' zé:: 3" 1.40 2.38 3.33 4.24 13 15 7 20
42" 6'-0" 3.05' 13.37' 16.42' | 13.03' 7' 2.45' 4.0' 7.25' 13.25' 19.25' 25.25' 1.38' 24 35 1.60 2.83 4.04 5.26 14 /4 19 22
48" 6'-9" 3.22' 15.43' 18.65' | /5.03' /9' 2.65' 4.0' 7.83' 14.58' 21.33' | 28.08' 1.42' 24" 345" 1.8/ 3.26 4.70 6./4 /5 18 2/ 24
54" 7'-8" 3.39' 7.49' 20.88' 7.03' 2l 2.83' 4.0' 8.42' 16.08' 23.75' 3/.42' 1.46' 3" 4" 2.03 3.78 5.54 7.28 7 20 23 ar
60" 8'-6" 3.56' /9.55' | 23.1I' 19.03' 23’ 3.00' 4.0' 9.00' 7.50" 26.00' 34.50' 1.50" 3" 4" 2.28 4.36 6.43 8.50 18 22 25 29
1 1 - . ». »
A6.42’ A6.25' Dimensions permitted to allow use of 8'standard pipe lengths. m Values shown for esf/'maﬁng pipe quanﬂﬁes and are for
< 10.40 < 10.10"  Dimensions permitted to allow use of /2'standard pipe lengths. information only.
A O Concrete slab shall be deepened to form bridge across crown of pipe. See section below.
N N
N Sod / N L
Beveled Or Round Corners Construction Joints Permitted / Beveled Or Round Corners Construction Joints Permitted
/
\ \ \ \ \ \
Grate ‘ - ‘ ‘ -~ Grate ‘ = ‘ ‘
o
© & |@ et @ | = @ g |I@ 9t e |
AR S SN B ) A N ] | 2 ot ———— = L |
| =] i — — ] B
4 — | | e
- - o
] NI | | | -~ |
ik | || <g8 R e |
| A S | ‘ |
- - — —— ——— —/— I —_— J——— | 1 H - — - — — — —— T} <:: —_// | 1 H
- | E= 1= ’T ‘ O T == — =1 rﬂ ‘
. Jd  PoNe, o |b | = | d o g @& I |
Fastener \ = -+ 1} - — —{ U ,
7 \\ ‘ ‘ ‘ @777747777777 F—— 1 — ! a ‘ 2
/ I | — / ~
Sod ¥ | - N
Concrete Slab, 3" Thick, Reinforced With - o ‘ ‘
WWF 6x6-WI.4xW/.4 N T La|l - | -— | 4 © |
t - — r - — — — 7\7 — 7 :
TOP VIEW-SINGLE PIPE Bt Wi | it | i | i |
] —® OYANNG © | © |
Slope Q AN /9 \ IV | |
4nd 2 l/gf,-es_ =.| Fastener | =
Sheer e See 7 AN ‘ /\
org Loc. Ref. / | \ ‘ ‘ /
Concrete Slab, 3" Thick, Reinforced With - Sod
WWF 6x6-WI.4xW/.4 N / T
N
37 Xep
AO \7\‘“
\ 30
Ql /7 C‘j’J,?p’: fe Connector ‘ Construction Joints Permifted Note: See Sheets 5 and 6 for details and general notes.
\ m - e ! Ditch Grad STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
R itch Grade
L Saddle >\ § o T~—_ h Grode
= im £
< 0 S
2 Not Less Than D noL N *Siope: SIDE DRAIN
o :
No Pipe Joint Permiﬁeq 6" To € Pipe For Pipes 18" And Smaller M/TERED END SECT/ON
Unless Approved By The Engineer E 6" /:2 For Pipes 24" And Larger. SINGLE AND MULTIPLE ROUND CONCRETE PIPE
Hm | 3' 2' Sod Names | Dates| Approved By %_’_
. . f
Paid For As Pipe Culvert F (Pipe To Be Included Under Unit Price For Mitered End Section) Designed By | F6R | 067 State’Drainage Enginser
Drawn By HKH 06/78 Revision Sheet No. Index No.
SECTION Checked By | M | 06/78 02 lof 6 273




M GRATE SIZES CONCRETE (Cu. Yds. ) SODDING (Sq. Yds. )
D X A B c E F G Hm Single | Double | Triple Quad. N Standard Extra Single | Double | Triple Quad. Single | Double Triple Quad. R EM A R KS
Pipe Pipe Pipe Pipe Weight Pipe| Strong Pipe | Fipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
! ! ! 1
8"" 2'-0" 2.5’ 0.72" 3.22[ 0.7' 4.0" 0.55"' 3.3 .3.75: 5.75’ 7.75', 9.75: l.04: 0.52 0.90 .22 .54 7 8 8 9 These sizes are restricted to inlet and outlet treatment for
10 2'-2" 2.5 1.34 3.84 1.3 5.0 0.8/ 3.7 3.92 6.08 8.25 10.4/ 1.04 0.64 0.99 1.34 1.70 7 8 9 10 water management systems or similar applications
2" 2'-4" 2.5' 2.06' 4.56' 2.0' 6.0' 1.00' 4.0' 4.08' 6.42' 8.75' 11.08' 1.04' 0.68 1.09 1.48 1.88 7 8 10 Il i
15" 2'-7" 2.5' 3.09' 5.59' 3.0' 7.0 1.23' 4.0' 4.33' 6.92' 9.50' /2.08' 1.04' 0.64 1.00 1.35 1.7/ 8 9 10 I m Volues shown fo timating pipe quantiti nd fo
8" _| 2-10" | 25 | 412 | 6.62 4.0' 8.0’ 1.4 4.0 | 4.58' | 7.42" | 10.25 | i13.08' | I.0¢ 0.69 | /.09 1.49 1.89 9 0 i 2 information on ,y’ estimaring pipe quantities ond are Tor
24" 3'-5" 2.5' 6./18' 8.68' 6.0' 10.0' 1.73' 4.0' 5.08' 8.50' .92 /5.33' 1.04' 0.83 1.34 1.82 2.34 10 i 13 14 '
30" 4'-3" 2.5' 8.25' 10.75' 8.0' 12.0' 2.00' 4.0' 5.58' 9.83' 14.08' /8.33' 1.04' 2" 3" 0.96 .63 2.32 2.99 1l 13 15 7
36" 5'-/" 2.5' 10.3!' 12.8/' 10.0' 14.0' 2.24' 4.0' 6.08' .17’ 16.25' 2/.33' 1.04' 24" 3" 1.08 1.92 2.77 3.62 12 14 7 19
42" 6'-0" 2.5' 12.37' 14.87' 12.0' 16.0' 2.45' 4.0' 6.58' 12.58' 18.58' 24.58' 1.04' 24" 34" 1.20 2.26 3.34 4.6/ 13 16 18 2/
48" 6'-9" 2.5' 14.43' 16.93' 14.0' 18.0' 2.65' 4.0' 7.08' 13.83' 20.58' | 27.33' 1.04' Zﬁ-” 34" 1.60 3./ 4.62 6./12 14 7 20 23
54" 7'-8" 2.5' 16.49' 18.99' 16.0' 20.0' 2.83' 4.0' 7.58' 15.25' 22.92' | 30.58’ 1.04' 3" 4 1.76 3.56 5.34 7.14 15 /9 22 26
60" 8'-6" 2.5' /18.55' 21.05' 18.0' 22.0' 3.00' 4.0' 8.08' 16.58' 25.08' | 33.58' 1.04' 3" 4" 1.94 4.03 6.12 8.20 7 20 24 28
7 & — / %
L Sod / E
Beveled Or Round Corners Construction Joint Permitted ren T—-—-—‘/BEVE/M Or Round Corners Constructlon Joint Permitted
\ \
B ‘ <A . / ‘ )
Grate - S
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®
. 0 Bl B O | ~|.. ‘ 9 o g Ip |
= Fastener ‘ 73/ = ‘ ‘ J—ﬂv ot e ‘ e~ o~ e —— S ,L, | ‘
— [~
AN | | / ! ‘ P N |
Concrete Slab, 3" Thick, Reinforced a Sod NN +a / —_—— - 7/ < ) © ‘
T\ With WWF 6x6-W/.4xWl.4 / \ . - /‘ |
T
TOP VIEW-SINGLE PIPE N a © | 6} Re | N
& o o \ O &
Slope P - AN « Fastener = ‘ ‘
N
. TTep 7- ‘ ‘ /
76 0 Concrete Slab, 3" Thick, Reinforced X Sod
s, With WWF 6x6-WI.4xW/.4 /
\%’/«\\l” %
Rerolled End Required J
q g7

%ﬂ}

Paid For As Pipe Culvert
(74

\\ Hel/cal Corrugafed

Pipe

H =

Anchor.

Saddle

E

L

ll

Construction dJoint Permitted

< 7
©F ) T~ Dl'fclz Grade —
.~ = nl g

Vs
©

6”

3 2'Sod

T
F (Pipe To Be Included Under Unit Price For Mitered End Section }

SECTION

TOP VIEW-MULTIPLE PIPE

NOTE: See Sheets 5 and 6 for details and general notes.

*S/ape.-
To € Pipe For Pipe 18" And Smaller

1:2 For Pipe 24" And Larger
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%ﬂ}

Paid For As Pipe Culvert

Helical Corrugated

ipe

TOP VIEW-SINGLE PIPE

Anchor.

30 /Consfruchan Jo:lnf Permitted
/

*
O T~ Ditch Grade —
= i
Saddle o e RYES
y o
6" 6"
Hm E 3 2' Sod
T 1
F (Pipe To Be Included Under Unit Price For Mitered End Section)

*Slope.-

SECTION

To Span Line For Pipe Arch 28" x 20" And Smaller

[ ]
Values shown for estimating pipe quantities and are for

information only.

L\ e

1.5'

el

~N N~ e~ e~

/
/
Vi

1974 AASHTO 7] GRATE SIZES CONCRETE (Cu. Yds. ) SODDING (Sq. Yds. )
Span Rise A B c E F G H m | Single | Double | Triple | Quad. N Standard Extra Single | Double | Triple | Quad. | Single | Double | Triple | Quad.
Pipe Pipe Pipe Pipe Weight Pipe| Strong Pipe | Ppipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe
" 13" 2'-6" 2.5' 2.4 4.9' 2.33' 7' 1.39' 4.7 4.50' 7.00' 9.50' 12.00' 1.04' 0.62 0.95 .27 1.60 8 9 0 /]
2/" 15" 2'-10" 2.5' 3.09' 5.59' | 3.00' 8' 1.76' 5.0' 4.83' 7.67' 10.50' 13.33' 1.04' 0.69 1.06 .44 .77 8 9 n 2
28" 20" 3'-5" 2.5' 4.8!' 7.3l' 4.67' 9’ 2.22' 4.3 5.42' 8.83' 12.25' | I5.67' 1.04' 0.8/ 1.26 1.73 2.19 9 /] 12 14
35" 24" 4'-0" 2.5' 6.18' 8.68' | 6.00' " 2.55' 5.0' 6.00' 10.00' 14.00' 18.00' 1.04' 2L 3 ’: 0.94 1.5/ 2.09 2.66 0 12 14 15
42" 29" 4'-9" 2.5' 7.90' l0.40' | 7.67' 2 2.97' 4.3 6.58' .33 16.08' 20.83' 1.04' 24" 34 1.06 1.76 2.46 3.6 /i 13 15 7
49" 33" 5'-6" 2.5' 9.28' .78 9.00' 14 3.34' 5.0' 7.7 12.67' 18.17' 23.67' 1.04' 24" 34" .19 2.02 2.64 3.68 12 14 7 9
57" 38" 6'-4" 2.5' 11.00' 13.50' | 10.67' 16’ 3.65' 5.3 7.83' 14.17' 20.50' | 26.83' 1.04' 3" 4" 1.35 2.35 3.35 4.36 13 16 19 22
64" 43" 7'-1" 2.5' 2.7 521" | 12.33' ' 3.89' 4.7 8.42' /5.50' 22.58' | 29.67' 1.04' 3" 4" 1.50 2.70 3.86 5.03 14 7 20 24
7" 47" 7'-10" 2.5' /14.09' 16.59' | I3.67' /9’ 4./4' 5.3 9.00' /6.83' 24.67' | 32.50' 1.04' 3 4" 1.62 2.94 4.27 5.59 15 18 22 25
] /
Beveled Qr Round Corners ® e Sod R Beveled Or Round Corners g
Construction Joint Permitted ,/
\ ‘ ‘ \
< . Vi
Grate ‘ = ‘ / ‘ ig o = s Grate ‘
= P
D) () ) -1
- [ © ol O | | o ) w f @) ©
| B |
o e - | e e ] ]
— / —
| T e | g | | g
‘ = 9 \/ /
=| § | ol £2 | _ _ |
& ‘ N b 1 \ \
<
\ = P~ L | | Il
i BRSPS IV | PPN = ?‘sé L—"] ‘ AN -QLVNN/\AV\V\\ o e e ] =1 b=
==\IM ‘ ilN ?/
® ® ®
W e © OO | = . | © ol
= \Y — - R
\\ Fastener ‘ =] ‘ ‘ LMNN/\AV\\A o e ] — %
N D | | N = )
| ~ /
Concrete Slab, 3" Thick, Reinforced N / | / -
? With WWF 6x6-WI.4xWI.4 5% SR _ e /
o
g | \
%) ‘ N

1

Concrete Slab, 3" Thick, Relnforced
With WWF 6x6-WI.4xWl.4

NOTE: See Sheets 5 and 6 for details and general notes.

1:2 For Pipe Arch 35" x 24" And Larger

TOP VIEW-MULTIPLE PIPE

%
Construction Joint Permitted
i |
| |
9 @ | Y
1 H
— 4 |
™ |
| Oy |
I L2
§§ | .,
] [ |
i |
S e |
4k |
| |
| |
] e | {
| |
— |
— ] |
© 1@ |
< | |
\ \ /
/ Sod
%
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Index No.

M GRATE SIZES CONCRETE (Cu. Yds.) SODDING (Sq. Yds. )
Rise Span . s
P A B c E F G Hm | Single | Double | Triple Quad. N Standard Extra Single | Double | Triple Quad. Single | Double Triple Quad. m Values shown for estimating pipe quantities and are for
R S Pipe Pipe Pipe Pipe Weight Pipe| Strong Pipe | Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe information only.
2" 18" 2'-10" 2.36' 3.06' 5.42' 3.03' 5 1.50' 2.0' 4.92' 7.75' 10.58' 13.42' .21 0.68 1.04 1.4/ L77 8 9 I 2
14" 23" 3'-4" 2.44' 3.75' 6.19' 3.70' 6' 1.90' 2.3 5.38' 8.7/ 2.04' | 15.38' 1.23' 0.76 1.19 1.63 2.05 9 10 2 13
19" 30" 4'-0" 2.62' 547 8.09' 5.36' 8' 2.37' 2.6' 6.04' 10.04' 14.04' 18.04' .ar' 24" 3" 0.95 .52 2.09 2.65 10 2 13 /5
24" 38" 5'-0" 2.79' 7.18' 9.97' 7.03' 0 2.85' 3.0' 6.79' .79’ 16.79' 21.79' 1.3/" 24" 3" .18 1.95 2.74 3.53 I 13 15 18
29" 45" 5" 3.05' 8.90' 11.95' 8.70' 2 3.19' 3.3 7.50' 13.42' 19.33' 25.25' 1.38' zf" 3£" 1.4 2.42 3.44 4.45 2 15 18 20
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' 3" 3{' 1.63 2.92 4.22 5.52 13 7 20 23
38" 60" 7'-10" 3.39' 11.99' /15.38' 11.70' /5' 3.95' 3.3 8.92' 16.75' 24.58' 32.42' 1.46' 3" 4" 1.83 3.36 4.89 6.4/ 14 /8 2l 25
43" 68" 8'-" 3.56' 13.71' r.ar' 13.36' 7' 4.28' 3.6' 9.67' 18.58’ 27.50' 36.42' 1.50' 3" 4" 2.09 3.95 5.80 7.65 16 20 23 2r
48" 76" 9'-/" 3.73' 15.43' 19.16' /5.03' /9' 4.59' 4.0' 10.42' 20.33' | 30.25' | 40.7" 1.54' Special Special 2.37 4.54 6.73 8.92 7 2l 26 30
53" 83" 10'-8" 3.9/ 7.15' 21.06’' 16.70' 20’ 4.77" 3.3 11.08' 21.75' 32.42' | 43.08' 1.58' Special Special 2.6/ 5.09 7.56 10.03 18 23 2r 32
58" 9/" II'-8" 4.08' 18.87' 22.95' | 18.36' 22! 5.0/' 3.6' /1.83' 23.50' 35.17' 46.83' 1.63' Special Special 2.9/ 5.77 8.64 11.50 19 24 29 35
— %
l—— Sod / /' Beveled Or Round Corners y L,—— Sod / ! Beveled Or Round Corners N X . i
a— / Construction Joint Permitted " 1/ Construction Joint Permitted
\ \
Grate ‘ = ‘ ‘ Grate ‘ =~ ‘ ‘
3 9 Q' @8 @'l | 0 @ A a8 @'l |
B == = | . e = | == == \
|0 i N |7 I |
V4 ‘ \$ o ‘ Ve ‘ \1 0w ‘
= < | 53 | °§3
Rd = Y]
) | AE ) ANEA
N ‘ N
- — | = ?* — [ I - — | = ?* — 1 [~
ATy | | IR | e | e [ R | |
A I = =
® © O = x | () 0 ) () () ()
Fastener ? / ﬁ\ x ‘ - ‘ ‘ ) <) o] ‘ ] 0] ‘ ® ‘
L1 | | ] Y i Ep—— | = | = = |
Concrete Slab, 3" Thick, Reinforced X Sod \ 1 | — =) ﬁ 1 ‘
With WWF 6x6-WI.4xWl.4 e / ] \ e T‘ | I |
1, \ /] - ! - / - 4 | | © |
TOP VIEW-SINGLE PIPE j ! \ \ ‘ | Y | N
\ N\
N | /| |
N 1
*\27777 e . ] L | |— [
S/Op i{ _ o B N ‘ ® © ‘ = ‘
Sec o,1rvas "L Soq R ° PARN Tr° |
£, = -
e, ch Loc. Ref. =~| Fastener X =~
;‘D \ IA\ ) L \ ‘ ‘ /
"0 s, Concrete Slab, 3" Thick, Reinforced A Sod
? With WWF 6x6-WI.4xWI.4 /
— 7
TOP VIEW-MULTIPLE PIPE
3/[
| ~ Concrete Construction Joint Permitted
Pipe \ / I NOTE: See Sheets 5 and 6 for details and general notes.
= . STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
I ©f T~ . D/fcf/;fr:de\
= S
2 | |_Not Less Than R of | 5 l ol SIDE DRAIN
No P‘ipe Joint Permitted 6" e MITERED END SECTION
Unless Approved By The Engineer L_’ *Slope: SINGLE AND MULTIPLE ELLIPTICAL CONCRETE PIPE
. , To Major Axis For Pipes 24" x 38" And Smaller. Names |Dates| Approved By
) ] Ha - E 3 2'Sod 1:2 For Pipes 29" x 45" And Larger. _
Paid For As Pipe Culvert F (Pipe To Be Included Under Unit Price For Mitered End Section) Designed By | £6R | 06/8/ State’Ore nage Engincer
Drawn By HSD 06/8! Revision Sheet No.
SECTION Checked By | VG/JBW | 06/8/ 02 4 0f 6
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Intermediate And Fastener € For

g | with
arote spamnd o |n51'a“
polt & Wash
3|| e uf & DOWn
, Gﬂde'Zr Face Drain | | |, L Drain | | |, L
£’ Galvanized Bolt ychamfe Size a Size a
Hex Head Bolt Shown; Either ELLIPTICAL CONCRETE PIPE
#3 Steel Bars Hex Head Or Square Head Bolt 7 CONCRETE PIPE ( ROUND )
May Be Used. Only Hex Nut To Pipe Grate 5o | 3| 4 [a-0n | 4oy i2'xi8"| 2 | 3 |2-100| 3-97|
Be Used. 8" 4| 5 |5-2n| g | ¥k |42x23"| 3 | 4 (40" | 44"
24" 6 7 |7-6" | 8'-5" 19" x 30"| 4 5\|5'-2"| 6'-1"
g B 307 ? ? g'-g" | g'-7" 24" x 38" 5 6 6'-4" | 7'-3"
’ 7 36" | 9|0 |r-0" (n-n" 29"x45" 7 | 8 |&'-8" [9'-7"
4 7 2" | u e 13-4 |14-3" 34"x53" 8 | 9 |9'-10"|10'-9"
4 D 3d (Min. )= 14"R 48" | 13|14 |i5-8" |16'-7" 38"x60" 10 | I IZ'-Z"" 13'-1"
4 ’ 54" | 12 | 15 |10 i7'-9" 43"x68'| iy | 12 [13-4" [14-3"
? L 60" 16 7 ligt-2v 20'-" 48’"[X7 'i’ 13 14 I5'_B”" /6:_7::
< { 53"x83" 14 | 15 |16'-10"|I7'-9
— © CORRUGATED METAL PIPE (ROUND ) saxa |z |6 g0 lig—n
‘ iN ‘ / n 2 3 2'_/ n 3!_9”
Wire Mesh ! -~ - #3 Bars ! 18" 3|2 |2-0" |2 |%x
" 1_gll 1_zu
=== | 3 \ | FL- 20 || S-Sk |53 [ M7 853" soits are standard for
R 3 9 - I 36" 8 9'-10"|/0'-9" all grate fasteners, except when
V4 7 Q| 7 6 5 7 Shell Thickness_j b " 9 i_oulyzi_n the contractor elects to use the
8 Varies 9 = = 4 o i f12-21i5- slotted upper holes for the
© © " |2 |13 |1+-6"|5-5" : PP .
* . e " _10"|7'-9" intermediate fasteners on multiple
To be omitted on trailing downstream 54 14 | /5 |I6'-I0 drain pipe, which will require the
A ds on divided roadways. 60" |15 |16 |18'-0"|/8"-1" .y
i3 en following bolf lengths:
e CORRUGATED METAL PIPE ( ARCH ) ¥
END VIEW SIDE VIEW m'x13" 1| 2| r-8"| 27" xx
© 2"x/5"| 2| 3 |2-0"] 3-9" J Grate Size
1_opll U -
The specified weld shall be made when the Y 28',"" 20:’i 5 |5 ,'2,, g'-_la" (Std. & X-Stg. )| Bolf Length
fabricated unit is subject to hazardous hauls 35'x24' 5 | 6 76, 'g,, 85" 24" 54"
and repeated handling. Tack welds are permitted /é" 42” x2 " ? 7 8'-— a'| g'-7" " i
for local or job site fabrication. Galvanizing 49,,"3 . g i_an | o L" "
i Ref. 57" x38"| 9 |10 | II'-0" | II'-I 3% 64
over welded surface not required. e x a3 10 | |iz-2v| 13- 4" 70
+ L - | FOR ALL SIZES OF SINGLE AND MULTIPLE DRAIN PIPE A I A ) e
! ‘ FASTENER UNIT **To be used only when grates are called for in the plans.
BOTTOM V/E w *%X/974 AASHTO Pipe Arch Sizes.
I"
z
1" Min. Bell Lgth. 24" Min. ﬁ
' N Hex Nuts (2 Req.)
y \4 x Bolt Dia. Win. |31 o Bell Lengtn, 34" uin. || < Q
Pipe Shell T » =~
‘ Yy Less 20" ¢ sor j/ orine) + Bolf Diameter AN
o YL S
See Tables For Dimensions 23 x 3 Steel Bar Q
‘ r (See Detail Right ) 5 Flat Washer (I Req. )
| | l 3 Nominal Dia. Varies g 2’"x v 6{' Min.
\ I | s
| | 4 x Bolt Dia. L 4 x Bort pia, [ (* *) Steel Bar \
n
/ﬁgﬁgf —_— e E! x 6" Bolt May Be Substited
‘ - Anchors required for CMP only.
45° ‘ Anchor, washer and nuts to be galvanized steel.
4 x Bolt Dia. . 4 x Bolt Dia. Bend anchor where required to center in concrete
SIDE VIEW . Varies /L Optional Shape slab. Damaged surfaces to be repaired after bending.

Multiple Drain Pipe Only. ‘
Options For Top Opening:
a. 4" Or 6" Mill Head Cut, I" Deep. ‘
b. 2"" Diameter Drilled Hole.
c. x 2" Slot ! |
Boﬁom Openmg & x 2" Slot ‘

TOP VIEW

END VIEW

£'x 2" Siot

See General Notes, Sheet 6.

GRATE DETAIL
FOR SINGLE & MULTIPLE DRAIN PIPE

24"'x 4" steel Bar
(See Detail Right )

Pipe Shell T
(Varies)

Tongue Length L
|

tﬁﬂm/

R T

All bars, bolts, nuts and washer.s are to be galvanized steel.
Bolt diameters shall be 3 " for 15" to 36" pipe and 2 2" for

42" to 60" pipe.

Two connectors required per joint, located 60° right and left of
bottom center of pipe.

Bolt holes in pipe shell are to be drilled.

i 3L Or Bell Length + 32 "Min.

CONCRETE PIPE CONNECTOR DETAIL

Anchors are tfo be spaced a distance equal to four
(4) corrugations. Place the anchors in the outside
crest of corrugation.

Flat washer to be placed on inside wall of pipe.

Holes in the mitered end pipe are fo be drilled or
punched; burning not permitted.

ANCHOR DETAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SIDE = DRAIN
MITERED END SECTION

DETAILS FOR CONCRETE & CORRUGATED METAL PIPE

Names |Dates] Approved By
Designed By EGR Staté Drainage Engineer
Drawn By HKH 08/77 Revision Sheet No. Index No.
Checked By | WG | 08/77 oo 5o0f 6 2; 3




Intersect /:4 Slope
And Crown Line Elev.

\i//l/l

Transition Length=10 D

PLAN

DITCH TRANSITION

Modified Slope When Minimum
Cover Or Less Ocours Both On P &5
ExIsting And Proposed Installations

1:/2

Or Steeper
S\

PERMISSIBLE PAVEMENT MODIFICATION

GENERAL NOTES

I. Unless otherwise designated In the plans, concrete pipe mitered end sections may be used with any type of side drain pipe; corrugated steel pipe mitered end
sectlons may be used with any type of side drain pipe except aluminum pipe; and, corrugated aluminum mitered end sectlons may be used with any type of side
drain pipe except steel pipe. When bituminous coated metal pipe is specified for side drain pipe, mitered end sections shall be constructed with like pipe or

concrete pipe. When the mitered end section pipe is dissimilar to the side drain pipe, a concrete Jacket shall be constructed in accordance with Index No. 280.
2. Concrete pipe used in the assembly of mitered end sections shall be of selective lengths fo avoid excessive connections.

3. Corrugated metal pipe galvanizing that is damaged during beveling and perforating for mitered end section shall be repaired.

4. That portion of corrugated metal pipe in direct contact with the concrete slab and extending 12" beyond shall be bituminous coated prior to placing of the concrete.

5. Corrugated polyethylene pipe ( CPE ) for side drain application of 15", 18" or 24" diameter shall utilize either corrugated metal or concrete mitered end sections.
When used in conjunction with corrugated metal mitered end sections, connection shall be by either a formed metal band specifically designated to join CPE pipe
and metal pipe or other coupler approved by the State Drainage Engineer. When used in conjunction with a concrete mitered end section, connection shall be by
concrete Jacket constructed in accordance with Index No. 280.

6. When existing multiple side draln plpes are spaced other than the dimensions shown In this detail, or have non-parallel axes, or have non-uniform sectlons,
the mitered end sections will be constructed elther separately as single pipe mitered end sections or collectively as multiple pipe end sectlons as
directed by the Engineer; however, mitered end sections will be paid for each, based on each independent pipe end.

7. In addition to the requirements of Section 430-4, side drain culverts shall comply with the cover requirements shown on Index No. 205.
8. The reinforced concrete slab shall be constructed for all sizes of side drain pipe and cast in place with Class I concrete.

9. Round pipe size 30" or greater, pipe-arch size 35" x 24" or greater and elliptical pipe 19" x 30" or greater shall be grated unless excepted In the plans.
Smaller sizes of pipe shall be grated only when called for In plans. The lower grate on tralling downstream ends on divided
highways shall be omitted.

10. Grates are to be fabricated from steel ASTM A53, Grade B, pipe. The lower grate on all traffic approach ends shall be Schedule 80 and all remaining grates
shall be Schedule 40.
Grates subject to salt free and corrosive free environment may be fabricated from galvanized pipe, with base metal exposed during fabrication repaired as
specified in Section 562, Standard Specifications; or, fabricated from black pipe and hot dipped galvanized after fabrication in accordance with ASTM Al23.
Grates subject to salt water or highly corrosive environment shall be hot dipped galvanized after fabrication in accordance with ASTM Al23.

ll. Ditch transitions shall be used on all grades in excess of 3% as directed by the Engineer.

12. The project engineer shall contact the District Drainage Engineer for possible alternate treatment prior to constructing side drain mitered end sections
where a minimum spacing of 30'will not result between the toe points of the mitered end sections.

13. The cost of all pipe (s ), grates, fasteners, reinforcing, connectors, anchors, concrete, sealants, jackets and coupling bands shall be included in the cost for
the mitered end section. Sodding shall be paid for separately under the contract unit price for Sodding, SY.

14. Mltered end sectlons shall be pald for under the contract unlt price for Mitered End Section (SD ), Ea., based on each Independent pipe end.

b

DESIGN NOTES

/.

Ditch grades in excess of 3% or pipe with less than 1.5' of cover and grades in excess of 1% will require such an evaluation ( General Note 9 ).

2. The design engineer shall determine highly corrosive locations and specify in the plans when the grates shall be hot-dipped
galvanized after fabrication ( General Note 10 ).

3. The design engineer shall determine and designate in the plans which alternate types of mitered end section will not be
permitted. The restriction shall be based on corrosive or structural requirements.

In critical hydraulic locations, grates shall not be used until potential debris transport has been evaluated by the drainage englneer and appropiate adjustments made.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SIDE DRAIN

NOTES & INFORMATION

MITERED END SECTION

Names |Dates| Approved BY/: /;

Designed By EGR o8/TT

Staté Drainage Engineer

Drawn By HKH 08/77 Revision Sheet No.
Checked By | WK |o8/7 | 04 6 of 6
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Allowable Tolerance For Last
Full Wrap Of Reinforcing When
Using Single Elliptical Cage. ‘ 3u L

SCHEDULE OF BELL REINFORCEMENT
Classes I, I, IZ, ¥; Wall A, B, C
Nominal Design Maximum
Pipe Bell Reinforcement
Diameter Reinforcement Under Tolerance
SQ. IN. PER FOOT | SQ. IN. PER FOOT
5" 0.0r 0.0l0
18" 0.07 0.0l0
24" 0.09 0.0l0
30" o./2 0.0l0
36" 0.14 0.010
42" 0./6 0.0l0
48" 0./9 0.0l
54" 0.2/ 0.0/2
60" 0.23 0.0135
66" 0.26 0.0I15
72" 0.28 0.0/65
78" 0.30 0.0/18
84" 0.33 0.0195
90" 0.35 a0.02/
96" 0.37 0.0225
02" 0.490 0.024
108" 0.42 0.0255

12" For Pipes 14" x 23" Through 19" x 30"
24" For Pipes 24" x 38" And Larger

— 4
i 7

e

Joint

CONCRETE JACKET

Double Gasket

The Last Full Wrap

Of Reinforcing Shall Extend
To The Shoulder Point And

Meet ASTM C-76

175 L

30° Max.

Alternate Arrangement Of
Bell Reinforcement

% t— 4" Min. Cover

PRI

3° Max.

% ‘—Fﬁ' I;in. Cover

L 4
§lep
3

|
i i %

]

I

L Rubber Gasket ( Round Or Profile )
( Round Rubber Gasket Shown )

XA/l circumferential steel located above this line
within 1.75 L is defined as bell reinforcement.

ROUND RUBBER GASKET SHOWN
DETAIL OF BELL & SPIGOT CONCRETE PIPE JOINT USING ROUND OR PROFILE RUBBER GASKET

Class I Concrete

Rubber Gasket

Any Wire Mesh Arrangement Which Provides

= | = 0./26 Square Inches Of Steel Area Per Linear
" hl = - Foot Both Ways May Be Used; Provided The
Wires Are Spaced A Minimum Of 2" And/Or
| A Maximum Of 6" On Centers
Q

Varies
s Class I Concrete

| Kl

—— Class I Concrete

JEIE;
I
I

m

\ ||

z \ | 17 { — {
| ‘ 6" 4—‘ “311 ‘ Joint ‘
L Note: For reinforcement see ellipital

(All Pipe Sizes)
BELL AND SPIGOT

— pipe concrete jacket.

TONGUE & GROOVE

Primer ( Preformed Plastic )
| |
Fo—o——o o oo oo

Primer

Filter Fabric Jacket Required

PREFORMED PLASTIC JOINT
(BEFORE PULL-UP)

Filter Fabric Jacket Required

PROFILE RUBBER GASKET
{ BEFORE PULL-UP)

Cost of concrete jacket or filter fabric jacket to be
included in cost of elliptical concrete pipe culverts.

ELLIPTICAL CONCRETE PIPE JOINTS

Varies
Joint —{
omn \T Woven Or Non-Woven
2" | 12" Filter Fabric
: Min. | Min. Type D-3
Overlap 2' Min: i e (See Index No.99)
T ~Securing Device
ELLIPTICAL PIPE
. Varies
Jo:m‘—\
L Jon Woven Or Non-Woven

Min. | Min. / Filter Fabric
Securing Device

ELUPTICAL PIPE SHOWN
ISOMETRIC VIEW

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

DISSIMILAR JOINTS

Bituminous Coating Required For

CMP ( Any Suitable Bituminous Material
May Be Field Applied) Bituminous Coating
To Extend /2" Beyond Concrete Collar

< 2"
©

Flexible Pipe
| ‘ ( Corrugated Steel , Corrugated
Aluminum, Corrugated Polyethylene, or PVC)

III Ill

Class I Concrete —

Cut Toe Of Existing Endwall
To Contour Of Pipe

12" For Pipes 15" Thru 24"
24" For Pipes 30" And Larger

Collar Of Class I Concrete Ex:‘.s;"ing3
( May Be Formed By Any Method Proposed - -
Approved By The Engineer) _/\37/
—_— = - -
" —" Remove Portion Of
———————————— 2" m— Existing Endwall Less
r_ \ Than I'Below Grade
L ‘01 \ _
" ‘Y | \'m
+—2-3 9 Haop.5'<t: : | \
6-4"0x 16" Dowels | ] I__'_ \
Set In Epoxy Grout Or + | | \ .
Other Approved Chemical |\ — Existing Endwall

| Grout

Endwall

SECTION AA

Note: Cost for removal and disposal of portions of top and toe af existing endwall and cost of
concrete, reinforcing steel and construction of collar to be included in the contract

unit price for pipe culvert.

CONCRETE COLLAR

OF EXISTING PIPE CULVERTS

Class I Conc.

I
|
L4 |
Spigot End To Be L |

Placed In Existing
Direction Of Flow

- Y7277,

Regardless Of

LONGITUDINAL SECTION

FOR EXTENSION

Round Or Elliptical

o Main Line Pipe

—

Joint With

Max. Diameter= é Diameter
Of Main Line Pipe (Or 4
Height Of Elliptical Main
Line Pipe)

Mortar

Stub Pipe

VT Manufacturer

"9 Hoop—1

Cut And Bend Pipe Reinforcemen

Cost of concrete and steel fo be included in contract unit price for pipe culvert.

CONCRE

MAINLINE PIPE AND STUB PIPE

Note: Cost of concrete and bituminous coating to be included in
contract unit price for either new pipe or Mitered End Section.
A concrete jacket shall not be used to join:
(a) metal pipe of dissimilar materials /
(b) flexible pipe when the minimum cover required in
accordance with Index No. 205 cannot be obtained.

Masonry Plug —

. 8", Pipes To 60"
/2", Pipes 66" To 108"
16", Pipes Above 108"

DISSIMILAR TYPES

Note: Unless otherwise called for in the plans, the

cost of plugging pipes to be included in contract

CONCRETE JACKET FOR CONNECTING DISSIMILAR TYPES
OF PIPE AND CONCRETE PIPES WITH DISSIMILAR JOINTS

unit price for new pipe.

PIPE PLUG

TE COLLAR FOR JOINING

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

MISCELLANEOUS DRAINAGE DETAILS

Names |Dates]| Approved By
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Checked By |JBW/MNVG | 09/85 04 lof 4




N N {
c Sidewalk
« Cgﬁij
{ J 4" Pipes
N SECTION AA

Front Slope
(/:2 Std. )

4" Pipes

90° Elbow Or

L Retaining Wall

Expansion Material

,/ Sidewalk

Quarter Bend

A

Front Slope (1:2 Std. )

I2ll

n

3" Conc.
Ditch Pavt. Retaining
Wall
E—

— ]

0.02 (Min. )

L

SECTION CcC

Note: Either cast iron pipe or PVC pipe, Schedule 40,

Edge Of Pavemem‘\

may be used. Pipe

[

SECTION BB

to be paid for under the contract

unit price for either Cast Iron Pipe For Roof Drains
(4"), LF, or Polyvinyl Chloride Pipe Culvert(4"), LF.

CONCRETE GUTTER AND DRAINS AT RETAINING WALLS

Minimum Distance As

Shoulder Line ~

1:6

Not Steeper
Than 1:/0

| Not Steeper
| Than /10

| L-Length OF Transition |

Edge Of Pavement
Edge OFf Shoulder \

Required To Comply

| | With Safety Cri
|

tort
eria Variable Front Slope

Normal Slop

SECTION

[
S§
25 R
t o § < Reinforced Concrete Top
<3 O3 s 5 Varies ( Top Required When Inlet, Manhole Or Junction Box Riser Is
5& 3w b';: See Plans Less Than 4 Feet in Diameter; Or When 3'-6", Alt. B Inlet,
w g el s E N Manhole Or Junction Box Riser Is Used; Or When Rectangular
3g S §§ §~ 3 3 | Inlet Is Used. )
Q4 =
Q ¢ ] -]
ol ,8| S < | gl " ps
as22 I - 5'-4" For 54" Pipe
°53% |5 23 | 2-0 | 6'-0" For Other
~FOS3| < = | Size Pipes |
© —LL 2 r or Optional Construction
intergral Riser | EL :@.T Joints See Index No. 20/
E Reinforcement #5 —\PL-—"_ _ = . v oo
3 Bars @ 18" Ctrs. Vert.] *] -~ ~ 8" For 54" Pipe
S & | And 6" Ctrs. Horiz. 40" 12" For All Others
=a | Bend Pipe Steel ———l
@ s | To Riser.
© 5 { 54" Minimum
5 S (Span Or Dia.)
S« Round Or Elliptical Pipe

PLAN OF TOP

INLETS, MANHOLES OR JUNCTION BOXES
ON INTEGRAL PRECAST CONCRETE RISER FOR CONCRETE PIPE

1:2 Slope If Necessary To Go
Beyond Normal Toe Of Slope
And Maintain Ditch Width By
Moving Out Back Slope.

Variable Front Slope
Normal Slope

Slope To Normal Slope If Possible.
Slope Not To Be Steeper Than /:2.
See Section Above If |:2 Slope
Must Go Beyond Toe Of Normal

Stope. N

2

Not Steeper Than 1:/0 —
H

NOTE: Filling or excavation of variable slopes to
be done during normal grading operations.

L=_Length Of Transition

Bo

ttom Of Difch

SECTION cC

Use Larger Value Of Either:

l. L=10xH (No Maximum)
2. L=10xDitch Offset ( Maximum L=100")

METHOD FOR SETTING LIMITS OF VARIABLE FRONT SLOPES AT DRAINAGE STRUCTURES

CLEARANCE STRENGTH
RAILROAD COMPANY BELOW BOTTOM [AsTH (C76)
OF RAIL (FEET)| CLASS
Apalachicola Northern 4.0 jig
Atlanta And St. Andrews Bay 4.0 IV
Florida East Coast 5.5% v
Burlington Northern Rallroad S-TRK M/L
4.5 5.5 Iz
CSX_Transportation, Inc. 5.5 Iz
Southern Rallway System
Georgia Southern And Florida 5.5 r
Live Oak Perry And South Georgia 5.5 i3
St, Johns River Terming/ 5.5 4
*Clearance is for casing pipe. All subgrade carrier pipelines
and wirelines wlll be installed within a casing pipe which
wlll extend from Right-of-Way line to Right-of -Way line.

Minimum Length Of Special Pipes Required
(To be In Increments Of 8')

( !_¢ of Railroad
Bottom Of Rail

‘ J/é?i%ﬁw Of Rail

Standard Cover
See Table Above
/ I+ 1% Slopes\
( Design Loading ) \

Additional Std. Strength
Pipe As Required

N
RS
s

-

Additional Std. Strength
Pipe As Required

/ kP:‘pe Shell Thickness \l

/Flaw Line Of Pipe o

‘

A

METHOD FOR DETERMINING THE LENGTH OF
SPECIAL PIPE REQUIRED UNDER RAILROADS

6" Std.

I ” L6 Xx4x3 x4
z € /"2 Hale‘ﬂ € /"9 Hole N
L1717 7 A
‘ T Steel Plafe\ - H
_ N
SECTION - STEEL PLATE m )
. cuP DETA/LJ wF
3 PVC Pipe Sleeve L2

" x 14" Bolt With Nut
And Washers.

e

|_
|
|

Varies

8

|
— — —

Steel Plate (

3" @ Anchor with nuts
65" Minimum Imbedment:

Hex Bolt:
Cast In Or Epoxy

Grout In 14" Hole
Chemical Anchor:

and washers

Installed In Accordance With

/2x2x % Manufacturers Recommendations
2'-4" For /8" Pipe SIDE VIEW
3'-0" For 24" & 30" Pipe
3'-8" For 36" Pipe
4'-4" For 42" Pipe
2" 6"

—

=

bl —

|
Bars 8" Ctrs. Each Way _| [

/" "
2 Bars, Pipes < 30"2

' Bars, Pipes = 30"

RS
N

£

Clip Angle ——|
See detail :Q

/
\
NI

Steel Plate: —— |

3'-6" For 18" Pipe
4'-0" For 24" Pipe
4'-6" For 30" Pipe

5'-0" For 36" Pipe
5'-6" For 42" Pipe Vert Bars & Plate Holes

Symmetrical About € Pipe:

J

4 For 18" Pipe
5 For 24" & 30" Pipe
6 For 36" Pipe
7 For 42" Pipe
Pipe Dia. 8"| 24"| 30"| 36" | 42"
Grate (Lbs.)| 48 | 58 |74 | 90 | /I
FRONT VIEW

Note: Guards tfo be constructed only at locations specifically
called for in plans. Guard, plate & clips, bolts, nuts and
Sleeves fo be included in the contract unit price for Endwall

GUARD AT PIPE ENDS

Grate, LB.

STATE OF FLORIDA DEPARTMENT

OF TRANSPORTATION

MISCELLANEOUS DRAINAGE DETAILS

Names |Dates| Approved By
Designed By Staté Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By 00 2 of 4 280




Remove Headwall, Outside Wall And
Wingwall From Inside Face Of
Headwall Sufficient To Construct
Culvert Extention. Longitudinal
Reinforcing Steel To Be Cleaned,
Straightened And Extended Into
Culvert Extension.

Exist, Construction Joint.

Exist. Box
Culvert

I—>>

OUTSIDE WALLS -SINGLE, DOUBLE,
TRIPLES, & QUADRUPLE BOXES

Box Culvert

Length For Manually Estimated Or
Computerized Quantities ( Coding
And Printout Lengths)

5 Tie-In Length—.

Culvert Extension ( Length Tabulated
On Drainage Structures And Summary
b Sheet For Standard Box Section

-~ Extension )

SECTION AA

\@. Side Slope

— —~
Exist. Side Slope7 HI
I I Remove Portion Of

Exist. Wingwall Wingwall Less Than
\4 I 12" Below Side Slope.

T -
g: Cé:egr%%f;’g,eoa';ion Detail —L'
e ‘ SECTION BB
|
-

CENTER WALL-QUADRUPLE BOXES

INTERIOR WALLS-DOUBLE & TRIPLE BOXES
INTERMEDIATE WALLS-QUADRUPLE BOXES

PLAN VIEWS

FLARED ENDWALL

Longitudinal Reinforcing Steel In
Top Slab And Wall Return To Be
Cleaned, Straightened And Extended |
Into Culvert Extension.

Remove Headwall
And Top Slab To
Beginning Of Radius

Exist. Box
A Culvert

Lg

|

H> Box Culvert
Extention

L

|
| B
|

4

OUTSIDE WALLS-SINGLE, DOUBLE,
TRIPLES, & QUADRUPLE BOXES

| 2' Transition

a| See Connection Deta

CENTER WALL-QUADRUPLE BOXES

INTERIOR WALLS-DOUBLE & TRIPLE BOXES
INTERMEDIATE WALLS-QUADRUPLE BOXES

PLAN VIEWS

NOTE: The computerized printout for reinforcing steel does not include the
additional lengths needed for extension and overlaps or connections
to the horizontal reinforcement in the interior walls of double, triple
and quadruple existing concrete box culverts; the cost for additional
relnforcement and the thickened concrete wall in the transitional
area shall be included in the costs for constructing the tie-in.

STRAIGHT

Cost for removal and disposal of material from existing headwalls, wingwalls and the
fop slab, and cost of cleaning, straightening and extending longitudinal reinfarcing
steel shall be included in the cost for concrete and steel of the culvert extension.

For concrete box culvert details, see Index No. 290.

CONNECTION DETAILS FOR CONCRETE BOX CULVERT EXTENSIONS

Remove Wall And Headwall
To Construction Joint

Leng

th For Manually Estimated Or

Computerized Quantities ( Coding
And Printout Lengths )

Tie-In Length

Culvert Extension ( Length Tabulated
On Drainage Structures And Summary
Sheet For Standard Box Section

Extension )

[ g e s .

— —— —— —y— —

SECTION AA

\\

Exist. Side Slope 7

Prop. Side Slope

il Remove Portion Of
Exist. Wingwall | Wingwall Less Than
\\| I 12" Below Side Slope.
—11
—
L
Existing Headwall
SECTION BB
\ | 2' Transition |
‘ ‘ Remove Existing Center Wall Conc,"refe And Clean
Reinforcement. Contractor Shall Avold Damaging
| J1-3s I Reinforcement.
| | Bend Horizontal Bars To Meet Existing
- | Inner Wall Reinforcement At Back OF
e Concrete Removal
Existing === ==
Walls 4 - —
—* :I: e ——

ENDWALL

CONNECTION AT CENTER WALL OF
QUADRUPLE CULVERTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

MISCELLANEOUS DRAINAGE DETAILS

Names | Dates| Approved By %’_
Designed By Staté Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By [0.0] 3 of 4 280




Additional Concrete

2'-6" Required Only When
Normal Sidb o Y o Normal Slab Thickness
. ickness ~ 2 Is Less Than I0".
:ty)\/%" Use Extra Base When This
T3 - :' ° Dimension Is Less Than 2" ‘ o
45° 45° LAANA 3L : Bottom Base
i 3-#7 Bars @ 3" Ctrs. __M ~. [
Paint Recessed c N
Surfaces Black For Entire Width OF Culvert T o
Slab. SECTION BB
Black Plastic Figures 3" in height as approved by the Engineer Friable Base Material |
may be used in Iiew of numbers formed by3 "V" Grooves. 6" Unless Otherwise g o AY
myn h -
V" Grooves shall be formed by preformed figures. Shown In Plans. 3 3 culvert Wall b Concrefe Box Culvert
SECTION THRU RECESSED "V" GROOVE < [ '“/
TO FORM INSCRIBED FIGURES TN — 1 ﬁ¥)—'
. |77‘ 3 The cost of furnishing and installing extra friable base material shall be included in the cost of the Box Culvert.
o1 ]
|— ¢ Brigge cunert B | I B
. I
Location Of Number- | 7 | | | | 7 _’ FRIABLE BASE
e e —— See Index 230
o@@o / | |

" For Grate Detail
\ ‘ ( Use Extra Material Shown When
20'0r Over N | This Dimension Is Less Than 12" ,
[ (Bridge Culverf) | — S R G (1 - ‘ 0
\ | : | Bottom Ba.se\ |
f

| ‘ | ‘ 2-#7 Bars 4'Long ® 3" Cirs.
| Culvert Wa”/ Near Botfom Of Slab Across ) &8
PLAN Each Corner Of Opening 2
The numper is to be placed in the center of the top surface Coarse Aggregate RN Filter Fabric
of all bridge culvert headwalls. INLET TYPE A GRA TE /oM
For Bridge Number See Plan-Profile Sheef(s ). - Concrete Box Culvert
TOP VIEW OF HEADWALL fogy
f 737 ‘ The coarse aggregate shall be placed in 6 inch |ifts and compacted sufficiently as to be firm and unyielding.
“‘ ﬂ‘ r5” The coarse aggregate shall be gravel or stone meeting the requirements of Section 90/-2 or 90/-3 respectively.

BRIDGE CULVERT NUMBER LOCATION Al —

) Normal Slab Thickness The gradation shall meet Section 90/-6, Grades 4, 467, 5, 56, or 57 unless restricted in the plans. The filter
PR % fabric shall be Type D-3 (See Index No. /99 ). The cost of furnishing and installing the course aggregate and
filter fabric shall be included in the cost of the Box Culvert.

3-#7 Bars @ 3" Ctrs. ﬂ-j 3-8t . o Additional Concrete
For Entire Width Of - Required Only When
Culvert {SIab. ' SECTION CC Normal Slab Thickness ASPHALTIC CONCRETE BASE
Is Less Than I10".
2-#7 Bars 4'Long @ 3" Ctrs.
Near Bottom Of Slab Across 6" Unless Otherwise NOTE: Extra base is required when cross box culverts are located on facilities subject to high speed traffic ( >45 mph)
Each Corner Of Opening ( Shown In P"’""/c‘u/verf Wwall or high traffic volumes (>/600 ADT ) and the cover is within the range specified in the notation above.
|
N4
——T %l ,}%—— T EXTRA BASE FOR CROSS BOX CULVERTS UNDER FLEXIBLE PAVEMENT
[ c
-

[

I /7"
4'-2"

Ut

See Index No. j:ri }
For Grate Detail | |.L
| ml
| | I |ir 1
e e
‘ b\ . .
Culvert wg//J € Median Difch

L STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

INLET TYPE B GRATE
MISCELLANEOUS DRAINAGE DETAILS

NOTE: |. Cost of Steel Grating to be Included in cost of Box Culvert.

g
2. All steel shall be l4 clear. Names |Dates | Approved By

INLET IN TOP OF BOX CULVERT e T et %F

Drawn By Revision

Checked By 00 4 of 4 280




S
b
& )
\gl‘\ d |7 éf’
SES A &
v\
%, 8. §s
Qé\
W

T
Ditch Slope

*
Soil cement or misc. asphalt
will not be permltted for
this type of construction

JUNCTION OF ROADWAY DITCH *
AND LATERAL DITCH

JUNCTION OF R/W DITCH*
AND LATERAL DITCH

Do Not Construct Weep Holes In

This Area Or 5'Upstream Front And Back Slopes Vary

Ditch Width Varies 3

Varies Ditch Grade

Ditch Grade c

a
5 %} Normal Dtfch Elev.
- ~ 3" x 4" Weep) F
Holes ”“ L*b

4b,l L PROFILE OF DITCH PAV'T AT LOCATIONS
OTHER THAN JUNCTION WITH LATERAL DITCH

/:1.5 Slope
Lateral Ditch Grade

3" x 4" Weep Holes—*

50' Max.
Erosion Sfdps Staples Not More Than 3' Centers
One Row Of Staples s Matting , .
Each Edge OF Overlaps, 4] & -7 y Varies (25'Min. )
Each Side Of Stops < T P2 7 6" Min. Overlap . Lip (3" Rise)
Flow Line
And On Outer Edges & @ -
At Not More Thah ) e DP/
18" Centers ( Typical ) S :l
PLAN e
w -
6" Typicag SECTION EE
LONGITUDINAL SECTION
Matting 10' 0’ |, Standard Paved Difch | 0 |
NN Sodde'd Ditch Pav?d Ditch TSo«Ijaé_;e,dDDifch \
w 1.0" Deep 1-0°Deep | pyyement Sod =>-ee
Side Slope Side Slope
L(G” Overlap E I \' ! E
SECTION |_ 10 _’
MATTING FOR DITCH
|
When Width Is Greater Than \—
4', Const. Weep Holes Half - PLAN
Way Up The Side In Line With

Bottom Weep Holes

] 6%

lo'c To C

PAVED DITCH END TREATMENT

GENERAL NOTES
I. Type of ditch pavement shall be as shown on plans.

2. In concrete dltch pavement, contraction joints are to be spaced at 25'
maximum intervals, or as directed by the Engineer. Contraction joints
may be either formed ( construction joint) or tooled. No open joints will
be permitted.

Expansion joints with éu 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
DPl or on flatter grades where there is a decrease in difch velocity.

4. Toewalls are to be used with all ditch paving. A ftoewall is not required
adfacent fo drainage structures.

5. When directed by the Engineer, weep hole spacing may be reduced to 5'
minimum.

For Junction of R/W difch spillway and lateral ditch, sides of paving
to be I'high minimum.

7. For difch pavements requiring filter fabric the fabric shall be placed
directly beneath the pavement for the entire length and width of the
pavement. When weep holes with aggregate are used the filter fabric
shall be placed below the aggregate fo form a mat continuous with or
underlapping the pavement fabric. ( See Index No. /99 for fabric type
and application J.

8. Ditch pavement requiring reinforcement shall be detailed in the plan.

9. Cost of plastic filter fabric to be included in the contract unit price
for difch pavement.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SECTION AA TYPICAL SECTION — =
7 ﬁiﬁ J
DITCH PAVEMENT "y g Exa;pf For
. he Row
Dimensions \Payment Basis Of | Filter Fabric |  Velocity
Pavement Type s b le Unit Estimafe Type Range References & Remarks
Concrete 24" 6" [ 3" sy sy D-6 Low -High Sectlon 524 of the Standard Speciflications.
Miscellaneous Asphalt 24" 12" | 4" ™ 0.2 TN/SY None Low -Moderate Sectlon 339. When "X"= |'To 4'Const. | Row (Centered)
Soil-Cement 24" 12" | 4" sy sy None Low Sectfon I70. . 5170 7' Const. 2 Rows
Riprap ( Sand-Cement ) 24" 12" [ 4" cY 0.1l CY/SY D-4 Low -Moderate Section 530. Grouting of Joints required. "Y'= 8'To 12'Const. 3 Rows
Riprap ( Ditch Lining ) ™ TN D-2 Moderate -High Section 530 “X"="I3'To I7' Const. 4 Rows
"x"= 18'To 22'Const. 5 Rows
Notes: All weep holes to be 3" x 4" rectangle or 4" or 5" dia. circular
hole.  cu. F. (12" x 12" x 6") of No. 6 aggregate 1o be placed
| w | under each hole. /sq. ft. of galvanized wire mesh (¢ openings)
Arc Length Normal Ditch Elevation shall be placed between the aggregate and the concrete. Cost of
holes, aggregate and wire mesh to be included in the cost of ditch
pavement.
WEEP HOLE ARRANGEMENT
Weep Hole.
Centered
TO REPLACE: No. Of Rows  Arc ROADWAY SIDE DITCH
w _d_ R Of Weep Holes Length
6'Median Swale 6' 24 19' 0 6.0
1:6 Front Slopes; |:4 Back Slope 3 3
5'B.W. Ditch o & 9 2 0.1 € Ditch Median——4
4'B.W. Difch g .54 9 2 9.l | \ 40' |
Soddin Sodding Or .
‘ 9~ . Difch Pav't._,_ ~S0dding Shoulder Poinf ‘ Sod Or ‘
I:4 Front Slopes & Back Slope Shoulder Point : 21 31 3 |2 uiaer roin ~Ditch Pavf.T
5'B.W. Ditch 9’ 74 4' 2 9.2 .04 .04 . 0.5'
4'B.W. Ditch 8 .58 4 I(in center) 8. Roadway Side Slope Roadway  Side Siope i

SWALED MEDIAN
{No Weep Holes)

ALTERNATE DITCH PAVEMENT
For use only where side slopes are /:4 or flatter.
Point "A" and "B" are to be the same elevation and
should be used to locate the paved section.

\%Sod

D
Sadé”/
4' Std.

40' MEDIAN

DITCH PAVEMENT & SODDING

Names |Dates] Approved By
Designad By Staté Drainage Engineer
Drawn By Revision Shest No. Index No.
Checked By 00 | of 2 28/




Note: Sodding quantities for each endwall
to be determined by the designer from
this detail.

(EXCEPT INDEX NO. 250)

STRAIGHT ENDWALL

STRAIGHT ENDWALL
INDEX NO. 250

U -

TYPE ENDWALL
INDEX NO. 261

U - TYPE WINGS 45° WINGS
WINGED ENDWALLS FLARED END SECTION
INDEX NO. 266 INDEX NO. 270
SODDING QUANTITIES (S.Y.)
INDEX NO. 250 INDEX NO. 26/ INDEX NO. 266 |INDEX NO. 270
PIPE SLOPE SLOPE SLOPE ALL SLOPES
I: 2 l: 3 I: 4 | 1: 6 l:2[1: 3[1: 4[1: 6[1: 2]1: 3]1: 4]1: 6
SIZE PIPES PIPES PIPES PIPES
I e 13l r el 31 2311231 NN 1 / /
2" 4 | 15 8 | e 10
5" |19 |21 [ 24|22 |26 [ 29| 26 |30 (33 |34 |38 | 43 [3¢5) 16| 7w | 23| 15 | m | 20 | 25 1
18" | 21 |24 | 27 |25 [ 29 [ 33 |30 [ 34 |38 |39 |44 | 50 |14c06)| m | 19 | 25 | 16 | 18 | 22 | 28 /1
2" 12
24" | 26 |30 | 34 |32 | 37 |42 | 38 | 44 |50 |50 [ 58 [ 66 |i5¢m)| 19| 22 | 28 | 19 | 22 | 26 | 34 14
7" 15
30" |3 |37 |42 |39 |46 |53 | 46 | 55 |63 |62 |74 |8 |ri8)| & 24|32 | 21 | 25| 30 | 4 16
36" |37 |44 |52 | 46 | 56 |65 | 56 |67 [ 79 | 76 | a1 | 107 24 | 29 | 35 | o 18
42" | 43 |53 |62 |55 |67 |79 | 67 |82 [ 96 | 91 [ m [ 132 7 | 32|39 | 54 19
48" |50 |62 |73 |64 |79 |93 | 78 [ 97 [ 15 | 108 | 133 | 158 30 [ 36 | 4 | s 2/
54" | 57 | 71 |85 |74 [ 92 [wo | o [ w3 |36 | 126 | 157 | 188 2/
60" 22
66" 25
72" 2
( ) Endwall With Baffles
SODDING

X X L
Sand Cement Or O:)J,glgo%

Rubble Riprap ." o/, 4 6" Fold Minimum
(XX @e % (N : No Adhesive Above Here
2SN
roy
s
Geotextile riwn | g
.;':':. .
12" Bit. Coating On Face OF Concrete e

Sand Cement Or ©0500,00 N> , _
Rubble Riprap —  —— & “’I’I"ﬁ.;ng Yoy
"qt!/ '»“‘ " - 6" Fold Minimum
‘> Y 1"’ reo!
2 LOCK L XN [ERCRC .
Yol
.
Geotextile . ,1,'.'.',
§ EARI
I'x 2" Pressure Treated : Vi
Nailed To Surface T

NAILED OPTION

Note: Either option may be used unless otherwise called for in the plans.

GEOTEXTILE PLACEMENT AT CONCRETE STRUCTURE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

DITCH PAVEMENT & SODDING

Names

Dates

Designed By

Drawn By HSD

08/85

Approved By

-

Staté Drainage Engineer

Revision Sheet No.

Checked By |JBW/WVG

09/85

00 2 of 2

Index No.

28/




5'Sidewalk With Buffer +—€ > 6'Sidewalk Without Buffer
Symmetrical Aboy‘f [ T SymmefQ‘cal About € . 5 5 Spa. @ 6" 5 ~
1" ~ .
Roadway || | || See Plans For 4z L —r Sidewalk 'y Expans:on Joint Pl Riprap-CY
Bl Inn Bl Handrail Requirements — ’ o= 7/4 ) size | € | Conc.<CY | sonbrBrent)
7 PSES ! alE 7 N - e s e 15" | 4'-9" 2.27 LI
5|3 - Sla—1 -~ Anchor Bolts oy ‘ ” % 8" |5-3"|  2.59 1.3
3 3 © = — H X T
5 INEL —r ] R = 24" [ 6'-3 3.26 1.8
3[8 Il § ~ 33
58 Inm FAAN Sixg o2 N |
Q= Ll [~~—Sidewalk Joint—s ‘ ‘ =85 NR s k
il H £k o ¢ o2 e
\—Sidewalk Joint | [ 3 N a3 S ) Riprap-Half Plan Shown
, A § LL\ . é 4"-45° Haunch J:L § =° 3 { % —
1_ 4l g
‘%é\; 5' Typ. | 3'-4" 5' Typ. @| ] N ® PLAN
7 2 ! ‘ ! Tﬂ ©o V4 8" . e e = ‘C‘
3 |0 | o] sidewark N 2F 8 ol L.#,{ Unsupported
2 N uu: "o Edge See Plans
) ©
I N RS SECTION BB N SLAB REINFORCEMENT A For Handrail Sk OF Sidewalk
g = =, Requirements ﬁ
3 " Seal With Poured -
il | ‘”HH I UHM\ m I Back Of Sidewalk—_| #4 Bars ~ 7 Slb ‘ H ‘ Rubber
b
\ . .
S ‘H mm ‘H H MH L Varies (6'Min.) | ..LL,._..L._.. | /Sldewalk Sldewa/k\‘\‘
Buffer #5 Bars /2!_" Cover ‘ alls al ‘ A
Varies |\ | Sidewalk (5'Typ.) || - \ R rap Slopes Steeper Than I: /% | = @ §
ma| 17 SLAB SECTION ax. 1 |), And Ditch Bottom o -
X ( Symmetrical About Centerline ) ﬁ § o
} ﬂ; . "y Sod-Slopes 1+ I} N
A - a"| o /'Max., 4 Min. or Flatter (Sym.” :
3'-/ Grading And Sodding About €) + 8" r-4"| o Q
U n
‘ See Plans For -5 igcgﬁ:czzegﬁlk LN A kﬁl-—f
4"Exp. Matl. ‘ Handrail Requirements ‘——‘ The Englneer \—‘: ;I,_
Slab To_Swk. N\ ‘ J
1 1_Al
lﬂ 3, o ri B c c 2'-0
i
| = — !1; — ‘ 5' SIDEWALK Lo a SECTION AA
! 0" ! SECTION AA FRONT ELEVATION
2'-0
> g 3,_14,, I 4ﬂ_/' 21|~ —Level With Slot Elevation ] Notes: I. Maximum pipe size shall be 24" diameter.
] |« Sidewalk ( 26') t—Back Of Sidewalk 2. Grading back of sidewalk varies and shall be done as directed by the Engineer.
i ﬁm iy | B #" Exp. Matl. 44" 3. Concrete quantities shown are for maximum wall heights, and shall be basis for estimate and payment.
Varies ! T 4. Riprap quantities shown are for estimate purposes only. Cost of riprap fo be included in cost of the endwall.
\%‘/ 4'-5"
‘r I ‘ 5. Endwalls to be paid for under the contract unit price for Conc. Class I ( Endwalls ), CY. Handrail to be
i paid for under the contract unit price for Pipe Handrail, ( Material ), LF.
| A e e
FRONT ELEVATION ) — 1" Max., 4" Min. SPECIAL CONCRETE ENDWALL
8 3'-1" Grading And Sodding Vari
4'-5" Back Of Sidewalk Py aries = T T
— As Directed By = D Collar ~ L— Proposed
Notes: |. For additional details see Index No. 232. ‘ The Engineer ! v g‘,”” Line
2. Inlet to be paid for under the contract unit price for Inlets ( Difch ‘ 'pe
Bottom Type C Modified ), EA. Handrail to be paid for under ‘
the contract unit price for Pipe Handrail, ( Material ), LF. ] U
>6' SIDEWALK
SECTION AA PLAN N
INLET TYPE C (MODIFIED) G4 n 28X 3 Cone. St
ET [l YARD DRAIN ITEM INCLUDES :
, . . 2 i ' 5 /8
; l<;wh é/r;(:s OI:;_’IPIpfe‘s To Sidewalk \ HW_/%_‘ gﬁg\. = S ‘7 , @ /5" xI5"xI2" Concrete or PVC Tee 4'long.
afch Gutter Elevations N
P e ne rate-Neenah No. R- ,
] ‘ S % One ( | ) Grate-Neenah No. R-4030
~—_0.5 % Min 3 q : Phoenix No. P-1058, U.S. Foundry
/ 0.5 % Win. Slepe — L _ - L No. 5605 or equivalent.
Double 4" Pipe Ditch Bottom_/ To Be Paid For To Be Paid For; " oa
{ As Yard Drain As I5" Pipe - @ 12" pipe as necessary. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
J ELEVATION ® 0.04 Cu. yds. conc. for slab.
Curb And Gutter

Notes: |I.

To be constructed at locations as directed by the Engineer.

2. Either cast iron pipe or PVC rigid conduit, U.L. listed for direct sunlight exposure, Schedule 40, may be used.

3. Pipe to be paid for under the contract unit price for either Cast Iron Soil Pipe ( Standard) (4" ), LF or
Polyvinyl Chloride Pipe Culvert (4" ), LF.

SHALLOW DITCHES

Notes: [. Yard drains to be located outside the R/W. Drainage area should not exceed 750 SF (grate flow 0./ Cfs).
2. Yard drains may be constructed at the option of the property owner as shown on the plans.

3. Cost of plugs and collars fo be included in the cost for I5" 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

BACK OF SIDEWALK DRAINAGE

Names | Dates | Approved By /J——_
Designed By State Drainage Engineer
Drawn By Revision Sheet No. Index No.
Checked By 04 lof | 282




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 Details.

P/—E Public Rd. Or Crossover
|

[—A

Grade To Drain As Shown In The E

Runoff—\g

—

Prop. Pavt. J §/' Runoff

Plans Or As Adjusted By The
Engineer During Construction
\ ?_

Auxiliary Lane

Median Width As Indicated
In Detail Plans

Slope To Approx. Match That Of Adjoining Pavt. ( Breakover 0.02 Min., 0.05 Max. )

Prop. Median Pavt., Warp
Surface If Necessary To
Drain To Prop. Flumes.

L Match Surfaces

Runoff: \g %

Exist. Pavt. Or Superelevafed/ ‘

Crown Line (ExIst. Pavt.) Or Lane Line OF
Superelevated Pavt. ( Exist. Pavt. Or New 4-Lane Pavt.)

/ Portion Of New 4-Lane Pavi. \ ) é
| 5

Varies (4.75' Typ. )

Varies (4.75' Typ. )

7" For Type A Curb

Provide Smooth Secﬁon\‘ f Match Existing Grade —
/ _—
— [ —— — atl
Exist. Or ~
Prop. Pavt. Median ‘ New Pavt. / / /
""Grade Established ‘ ‘ /
In Detail Plans /

SECTION AA /

Min. Slope 0.0I'/ft.

e~

Const. Ditch

To Drain Const. Ditch

To Drain

ﬁla" For Types E & F Curbs
9" For Types A & E Curbs

6" For Type F Curb 30"
9111 /'-6", 9"

7‘ 4"

3"
SECTION CC

/L 5' Wide Sod Unless
Other Treatment Called
For In Plans

FLUME DETAIL

SECTION BB

( May Drain From Any Point Designated In the Plans Or
As Adjusted By The Engineer During Construction) GENERAL NOTES
I. These details are to apply to projects which provide for the conversion of 2-lane
sections to 4-lane divided highway sections and for superelevated sections of new
4-/lane divided highways. Layout above is illustration only. Cost of flumes to be
included in the contract price for Curb or Curb and Gutter. Sod to be paid for under
the contract unit price for Sodding, SY.

2. Flumes to be located in low point of noses and at other points as designated in
the plans. The locations may be adjusted by the Engineer during construction.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

MEDIAN OPENING FLUME

Names |Dates| Approved By

-
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e e

,,,/ Pave/d Shoulder /
2 SIS i ) -
§ Shoulder Line 5' Transition 'Aﬁ 0
Ny ' —
/ . L_ )
o, c
©
I—- D ®
£ b,
s
o
)
§ € Median~, /
2
o' 5'
i D
€ Median

Varies Varies
(6" MIN. ) |

SECTION DD

I. Spillway to be paid for as shoulder gutter. SEC TION CC

2. If spillway empties into a shallow or median
ditch, the detail should be modified as necessary.

DETAIL OF CONC. SPILLWAY AT END OF SHOULDER GUTTER
(TO BE USED WHERE INLETS, PIPES & ENDWALLS ARE IMPRACTICAL )

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE SPILLWAYS
SHOULDER GUTTER SPILLWAY

Names |Dates] Approved By

Index No.

Designed By STated’Drainage Engineer
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L Inlet Or Manhole (Inlet With Sump Shown )

Coupling Band Bituminous Coating ( Field Applied )

%%: l.'zi LL'»

Filter Fabric Envelope
el P

I:3 _%}]

Typlcal Location
For Bottom Slab ‘

LWifhouf Sump ‘

\
No. 4 Coarse Aggregate

|
8' Nonslotted Pipe

Paid For As French Drain

[\ BN
No. 4 Coarse Aggregate E
. . X
Filter Fabric Envelope — ‘ 4 8 :
O
S| o
7 Perforated Pipe 8' Nonperforated Pipe “ §
Weep Hole ES
Paid For As French Drain /2" Dia. &
—2 - 48
METAL PIPE / MW\ g
Sumps Are To Be Constfructed Unless Excluded In The Plans. Z@
Weep Hole To Be Constructed Only Where Called For In The Plans. :&
For Additional Sump Bottom Information See Index No. 20I. \\J

Filter

CONCRETE PIPE

Galvanized Hardware Cloth

I™~— No. 4 Coarse Aggregate 2'X 2'X 2'

Fabric

LONGITUDINAL SECTION

Steel, Cast Or Ductile Iron Sleeve.

Only Cast Iron And Ductile Iron
Sanitary Sewer And Cast Iron,
Ductile Iron Water Mains,

And Steel Water Mains Will Be
Allowed To Pass Directly Through
French Drain ( Without Sleeve ).

Utility Pipe

Varies,

3'(Min.) 3'(Min.)

ROUND PIPE SHOWN
UTILIITY PIPES THRU FRENCH DRAIN

The Plans. 2'Min.

‘ Slotted Pipe %

%

Overlap
I'Min.

Filter Fabric
Envelope \

6”
Std.

As Shown In /

N?A'4 Coa;'se A
regate
P ggreg

STANDARD CROSS SECTION (ENLARGED)

FRENCH DRAIN SYSTEM

I'Sfd.‘ Pipe OD | /'std.

ROUND PIPE SHOWN

GENERAL NOTES

|. Pipe shall be any of the optional types permitted in Section 443 of the Specifications
unless otherwise restricted in the plans. Dissimilar types of pipe will not be permitted
in a continuous run of pipe.

2. Concrete pipe shall be placed with the slots positioned on sides.
3. Alignment joints are standard ( gaskets not required ).

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. Filter fabric shall be Subsurface Drainage type meeting the requirements of Section 985.

All filter fabric Joints shall lap a minimum of one (/) foot.

6. The standard cross section shall be constructed unless other sectlon(s) described or

detailed in the plans.

7. For supplemental details see Index No. 280.
8. The contractor shall take the necessary precautions to prevent contamination of the

trench with sand, silt and foreign materials.

9. French drains following the typical cross section shall be paid for under the contract

unit price for French Drains, LF. The unit price shall include the cost of pipe,

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 restoration of pavement
removed or damaged by french drain construction, but shall not include payments for items
paid for elsewhere.

French drains with a significantly different cross section shall be paid for under the
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 fittings in place.

(b) Ballast Rock ( French Drain Aggregate ), 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 disposal of surplus
excavated materials and cost for restoration of pavement removed or damaged
by french drain construction, but shall not include payment for items paid for
elsewhere.

(c) Plastic Filter Fabric ( Subsurface J, SY. Unit price shall be
for cost of fabric in place. Quantity shall be determined by plan neat dimensions
of the fabric envelope.

DESIGN NOTES

Pipe invert should be at or above the water table whenever possible.

. French drains with minor dimensional changes or otherwise different from the standard

cross -section shall be either described or detailed in the plans.
French drains with significantly different cross-sections shall be detailed in the plans.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

FRENCH DRAIN

Names |Dates] Approved By

Designed By | MPS 09/83

-

State’ Drainage Engineer
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€ Of Slots

15"-30"

8'-0"

20" 1 Il_oll‘ /"0"_‘ /"O"‘J Il_oll“ 2'-0"
'r T o j o

SIDE VIEW
OPTION A

TOP

36” _72//

SECTION AA
- ROUND PIPE

ELLIPTICAL PIPE
Slot Cut
Pipe .
Size Op e:mg
Min. | Max.
14"x23" | 10" | 12"
€ Of Slot:
o 19"x30" | 14" | 16"
24"x38" | 14" | 16"
29IIX4 n 2 " 22"
34"/\'5 n 2 n 22"
38"x60" | 20"| 22"
" " .
LT
) Slot ‘A
Slot
% % A curved cut is acceptable
provided the control dimension
‘ . Is maintalned ( Typical For \4 ‘
g + _-.,% Elliptical & Round Pipe)
ELLIPTICAL PIPE
SECTION BB

SLOTTED PIPE OPTIONS

ROUND PIPE
Slot Cut
Pipe .
Size Opecn/ng
Min. Max.
15" 2" 14"
18" 2" 14"
2 n /6 n I B n
3 n I n I n
3 " 2 n 2 n
4 n 22 n 2 n
48" 201 24"
5 4 " 2 4 " 26"
60" 24" 26"
66 n 2 4 n 26 n
7o1 24" 26"
Slot gi—
Slot Slot
—
ROUND PIPE
SECTION AA

ROUND PIPE SHOWN
— PICTORIAL VIEW

2'For 8' Joints Of Pipe
2.5' For 12' Joints Of Pipe

I—>-A

T T T =

et
_ L

1 B \‘
!

e

SIDE VIEW

- ROUND OR ELLIPTICAL PIPE

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

FRENCH DRAIN

Approved By
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I

2" Std.

Fine Aggregate

3" sta.

f

Underdrain Pipe

|
L

18" Std. |
-

TYPE I

N
|

24" Std.

I

T {
B
Coarse Aggregate o .
- ..O.l - J.D . Q..
.:..... { .:a: .:
:. . ¢ ., .
3
~— Filter Fabric <
Q
Envelope ]
1

Fine Aggregate

- Coarse Aggregate

— Filter Fabric
Envelope

TYPE IT

DESIGN NOTES

The type of underdrain should be selected to meet design water removal rate and soil conditions.
Caution is prescribed in the use of these typical sections since special designs may be required
to satisfy project conditions.

. Type I underdrain is intended for minimum water removal conditions.

Type IT underdrain is intended for moderate water removal conditions. Where reactive conditions
may create chemical clogging, the use of an inert material and/or elimination of the filter fabric
may be necessary.

Type IIT underdrain is intended for maximum water removal conditions. Filter fabric

Is required between the coarse aggregate or fine aggregate including those described in general
notes 2 and 3. Design note 3 applies for reactive conditions.

Type X underdrain is intended for use in detention basins and other locations which require a

filtration system. The standard fine aggregate specified for Type X underdrain conforms
to filtration gradation requirements of Chapter 62-25 F.A.C. .

The designer should detail in the plans, the location of:
(a) Type X underdrain, ( b) non-standard locations of Type I, II, and IIT underdrain,(c)
underdrain inspection boxes, (d ) cleanouts for Type X underdrain, and ( e ) underdrain outlet pipes.

The designer should specify the flow line elevations at the beginning, bends, junctions and ends
of underdrain pipes and outlet pipes.

The designer should evaluate whether an external filter fabric envelope is required around
underdrain Types I and III. When required, fabric shall be specified in the plans.

10.

GENERAL NOTES

The underdrain pipe shall be either 4" smooth or 5" corrugated tubing unless otherwise shown
in the plans. The size to be furnished will be based on the nominal internal diameter of a
pipe with a smooth interior wall. Except when prohibited by the plans, the special provisions
or this standard, pipe with a corrugated Interlor wall may be provided based on the following
slze equlvalency.

4" smooth interior equivalent fo 5" corrugated interior

5" smooth interior equivalent fo 6" corrugated interior

6" smooth interior equivalent to 8" corrugated interior

8" smooth interior equivalent to 10" corrugated interior

. Fine aggregate shall be quartz sand meeting the requirements of Sections 902-4 of the

Standard Specifications.

. Coarse aggregate shall be gravel or stone meeting the requirements of Sections 90/-2 or 90I-3.

The gradation shall meet Section 90!, Grades 4, 467, 5, 56 or 57 stone unless otherwise shown
restricted in the plans.

. Underdrain Type I,II, Il and X shall be in accordance with Section 440.

. Filter fabric shall be Type D-3 (See Index No. /99). The internal filter fabric of Type X underdrain

shall have a permittivity of 0.7 /sec and an AOS of #40 sieve.

. When corrugated polyethylene tubing with slots or 360° perforations is used in conjunction with

fine aggregate, a filter fabric sock meeting Section 948 is required.

. See Index No. 500 for the standard location of Type I, II, and IIT underdrain. The location of

Type X underdrain and non standard locations of Type I, I, and IIT underdrain will be
as detailed in the plans.

. All Filter fabric joints shall overlap a minimum of I'. The internal filter fabric of Type X

underdrain shall overlap into the coarse aggregate or the fine aggregate a minimum of I'.

. Underdrain outlet pipes shall be non-perforated and all bends shall be made using -é (45 deg. ) elbows.

90 deg. bends shall be constructed with two é elbows separated by at least I' of straight pipe.
Outlet pipes stubbed into inlets or other drainage structures shall be not less than 6" above the
structure flow line. Outlet pipes discharging to grassed areas shall have concrete aprons, hardware
cloth, and bordering sod as shown in Index No. 287 for Edgedrain outlets.

Pay I/tem shall be based on the size of the smooth interior products. The contract unit price for
Underdrain, LF, shall include the cost of pipe, fittings, aggregate, sock, filter fabric, underdrain cleanouts,
and concrete aprons.

The contract unit price for Underdrain Outlet Pipe, LF, shall be full compensation for trench excavation,
pipe and fittings, concrete approns, hardware cloth for concrete aprons, stubbing into drainage structures,
backfill in place, and disposal of excess materials.

The contract unit price for Underdrain Inspection Box, EA. shall be for the number completed and accepted.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

UNDERDRAIN
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Designed By EGR 10/85
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\

\
\ Fllter Fabric
\ Envelope

\
Optional A

Trench Side \

Design Water Table

\ %

Fliter Fabric
Envelope —»1] *

\
\

Optional ——
Trench Side \

Coarse Aggregate

I' Desirable Minimum

0' Absolute Minimum \

Design Water ~
Table

I' Desirable Minimum
0' Absolute Minimum
/

Varies: (1: 4) (/:2 Max. )

No. Filter Fabric

|‘/Ah‘. Overlap Locaton
0 See Gen. Note 8.

Internal
Filter Fabric .
See Gen. Note 5. q

,k3 " of Coarse Aggregate

Crown Mafches Fine Aggregate
Difch Or Basin Bottom

—| k Level Line \

f‘DI'fCh or Basin Bottom

:\\y Filter Fabric Envelope

Pipe

UPPER UMIT

x*x
Slope To Mafch Top of Fine Aggregate

Varies: (1:2 Max. )

3" of Coarse Aggregate

No Filter Fabric

Alt. Overlap Locaton Ditch Or Basin Bottom

See Gen. Note 8.
IS ‘e
@ (? -\\
Q\

Filter Fabric Envelope

LOWER LIMIT *Slope To Match Top of Fine Aggregate

Varies (4'Std. )

No Filter Fabric

Ditch Or Basin Bottom ) |

3" Std. e

Filter Fabric Envelope

Alt. Overlap Locaton
See Gen. Note 8.

I2”

Internal
Filter Fabric

2'Min.to 2'-2"
See Gen. Note 5.

Optional Trench Side

Coarse Aggregate

| /8" Std. \
= il

TYPE X b

21 -6 "
Warp Apron

Surface ﬂ
5
N \J
J\F
Conc. Apron

Filter Fabric "
6

" Q %
5# o=
6" Min. :

Threaded Cap

Fine Aggregate

W,

/

Cleanout Riser
( Non-Perforated )

~— 4 Elbow

« ‘Coarse* . Wye Fitting
~ ¢ Aggregate
o —] [ —
UnderDrain
SECTION AA Pipe

A

CLEANOUT FOR TYPE X UNDERDRAIN

3" Of Coarse Aggregate

Fine Aggregate

I' Desirable Minimum
0' Absolute Minimum

Design Water Table
y L

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

UNDERDRAIN

Names | Dates| Approved B%/t /L’_
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- _‘ GENERAL NOTES FOR
CONCRETE PAVEMENT SUBDRAINAGE

21

No trench greater than 2'in depth will be allowed overnight. Trenches shall be
barricaded at all times.

Outlet Pipe For Counter Drain /: 4 Slope
<\\\/ I Sag Vertical Curves Varies ( To Exist. Shidr. Pavt. ) 2 ( I: 6 Slope

Existing Shoulder Pavement ( Varies) \>
N— 4" Dia. Minimum Outlet Pipe | .

Exist. Concrete 7 { \_ J_ J— __8 ( Nonperforated ) P
1

Favement /' Edgedrain Width Length Varies B | —2'Single Pipe
%A_Lﬂ \ ' 3 Double Pipe

2. Concrete pavement subdrainage shall be constructed adjacent fo the low edge of the roadway
pavement and under travel lanes, auxiliary pavement and shoulders, as called for in the plans.
When the low edge shifts between outside and inside edges of pavement the concrete
pavement subdrainage shall extend 50' beyond and begin 50' before the flat point

{100’ overlap ).

Concrete pavement subdrainage shall be placed on the low side of ramps of crossroad
terminals.

Double Pipe) Double Pipe At
I'"Centers. Single Pipe Shown

|: 2 Pi,?e Bevel "-'or /: 4 Sllope B

|+ 2 Pipe Bevel For |: 6 Slope _t
B

Trough fl-'or |: 6 Slope

\L\— € Outlet Pipels) (Single Or

>/ Elbow Or Bend As Required 3. Concrete pavement subdrainage shall be constructed on a grade parallel with the edge of

Sod
Conarete (See Note No.7) ,/ & Trough For I: 4 SITJG pavement profile, except on profiles flatter than one-tenth percent (0. I0% ) the concrete

pavement subdrainage shall be constructed on a grade of one-tenth percent (0. I0% ).

. i 5 . 2' 4. Immediately prior to placing the filter fabric the entire vertical face of the concrete
Type S Asphaltic Concrete — Z:ng#- ‘?ﬂ:; Pipe ( Nonperforated) 4P ;g’,{lﬂeff_ofoz 4 Siope o | pavement shall be cleaned to remove adhering base material and soil.
| 5.5 SF Forl:6 Slope > For /: 6 Slope 5. The Contractor shall devise a procedure for holding the filter fabric in position on the
Class I Concrete X For 1: 4 51 vertical face of the trench. The procedure must be approved by the Engineer prior
orl: ope - to placement of the draincrete.

| 6" Thick (0.19 CY-I: 4 Slope)

(0.25 CY-I: 6 Slope ) -~
Slit Filter Fabric Sod 6. The upper end of each separate run of the concrete pavement subdrainage pipe shall
(4 4 Cross For Outlet Pipe) /’ be capped.
7. COutlet pipes shall be constructed at a maximum of 500 intervals. Elbows or %

bends shall be used to connect the outlet pipe to the concrete pavement subdrain pipe.
P LAN = WTLE T P IP E AP RON The elbows or bends shall be of the same material as the outlet pipe but compatible with
the pipe.
When directed by the Engineer, outlet pipes shall be stubbed into existing inlets or into
existing ditch pavements at an elevation 6" above the inlet flowline 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 info paved ditfches.

In sag vertical curves separate outlet pipes for concrete pavement subdrains from opposite
directions shall use a single apron unless otherwise shown in the plans or otherwise
directed by the Engineer.

Backfill around outlet pipes shall be of cohesive soils, draincrete will not be permitted.

[~ 45° Elbow Or § Bend

>

A

i+

r
=T

End 4" Dia. Special
Perforated Pipe

ALIGNMENT OF OUTLET PIPE

——

5" Min. Cover Trough Slope Shall Match Outlet Pipe Slope 8. Existing paved shoulder that is removed for the construction of outlet pipes shall

be replaced with Type S asphaltic concrete at the rate of 500 LB per SY.
| 8 6 ; 9. The contract unit price for Edgedrain Outlet Pipe (4") LF, shall be full compensation for
4" Dia. Minimum Outlet Pipe

removal of existing shoulder pavement, trench excavation, pipe and fittings, concrete apron,
( Nonperforated ) Class I Concrete (6" Thick) hardware cloth, sod, stubbing intfo existing inlets and paved difches, restoration of difch
I1: 4 SLOPE

pavement, backfill in place, and disposal of excess materials.

Ditch Bottom

Sod

2'Soq

Varies (I'Min. ) (See

Hole Pattern Duplicated On I: 4 Detail Above )
\,/% Top Side Of Pipe

\ /

4" Min. Cover Trough Slope Shall Match Outlet Pipe Slope

[ §—
L

4" Dia. Minimum Outlet Pipe
( Nonperforated )

I: 6 SLOPE

Ditch Bottom

Class I Concrete
(6" Thick)

Hole Pattern In Accordance
nm " STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

/4\% With The Standard Specifications SECTIO NS B B ) 75" st for grassed ditohes |:Iess s cooeptable 1o provide i|
0.5'std. for paved difches minimum 0.1% outlet pipe slope CONCRETE P AVEMENT
HOLE PATTERN 4" EDGEDRAIN SUBDRAINAGE

SUBDRAINAGE PIPE EDGEDRAIN OUTLET o] 7

Designed By | HMD 10/94

State Drainage Engineer

Drawn By DLD 10/94 Revision Sheet No. Index No.

Checked By |HUD/WPH| 10/94 00 lof 3 287




At The Contractor's Option This Area May Be Constructed Of
Optional Base Material Or Special Stabilized Subbase. To Be
Paid For Under Contract Unit Price For Special Stabilized
Sealed Longitudinal

Subbase. v~ Tied Longitudinal Joint
Joint

/-6"

Sealed Longitudinal Joint. ‘
N\ =
[

Full Depth Concrete
Shoulder Pavement
( Depth Varies )

Concrete Pavement (

/)
Overlap Filter Fabric 6" K

( Depth Varies ) /\\

‘ Asphalt Pavement

/ Optional Base l
|
\

AT
\ 6" Special
Stabilized Subbase
1 N

\ 6" Speclal
Stabilized Subbase \

6" Special
Stabilized Subbase

(

Special Select Soil\\

] )
.

10" Min.

Special Select Soil

\ Special Select Soil

|, —— Filter Fabric Type D-3 (See Index No. 199 )

[— 4" Dia. Special Perforated
Pipe ( Noncorrugated Or Smooth
Lined Corrugated Only )

(See Sheet I)

4" 4"

/2"

ASPHALT SHOULDERS

NEW  CONSTRUCTION

Cut To A Neat Line Before

Removal Of Shoulder Pavement \

Exist Concrete Pavement

Top Of Filter Fabric:
2" Below Bottom Of Pavement

And Econocrete Subbases;
2" Above Bottom Of Pavement
For Other Subbases.

2"

Shoulder Joint Seal
Index No. 305

r Type SP (Traffic C) Asphaltic Concrete
Tack / e I:lsi Shoulder Pavement

—

For Cement Stabilized, Soil Cement —

|, —— Filter Fabric Type D-3 (See Index No. 199)

— 4" Dia. Special Perforated
Pipe ( Noncorrugated Or Smooth
Lined Corrugated Only )

(See Sheet /)

4" 4II

/2"

REHABILITATION

DRAINCRETE

6" Special

(See Sheet )

4" 4"

I2”

CONCRETE TRAVEL LANES,
SHOULDERS, AND AUXILIARY PAVEMENT

SUBDRAINAGE

Overlap Filter Fabric 6"

Stabilized Subbase

Special Select Soil

Filter Fabric Type D-3 (See Index No. 199)

4" Dia. Special Perforated
Pipe ( Noncorrugated Or Smooth
Lined Corrugated Only)

NOTES FOR DRAINCRETE
PAVEMENT SUBDRAINAGE

The edgedrain sections for DRAINCRETE SUBDRAINAGE are appliacble to pavement
construction identified as RIGID PAVEMENT Alternate #/on Index No. 505 (sheet 2 of 3)

The contractor shall confine the construction of draincrete edgedrain to an area in which
the entire operation can be carried out in five (5) work days, unless another construction
period is called for in the plans, with sufficient time allowed for the draincrete to set
before placement of pavement.

METHOD OF PAYMENT

NEW CONSTRUCTION:

B

The contract unit price for Edgedrain ( Draincrete ) 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 in accordance with General Note 9, Sheet | of 3.

FOR REHABILITATION:

I

The contract unit price for Edgedrain (Draincrete) LF, shall be full compensation for
removal of existing shoulder pavement, trench excavation, disposal of excess materials,
filter fabric, draincrete edgedrain pipe and fittings, and draincrete, necessary for
edgedrain construction.

Payment for outlet pipe shall be in accordance with General Note 9, Sheet / of 3.

Shoulder pavement shall be paid for under the contract unit price for Type SP, Asphatic
Concrete.

Tack coat shall be paid for under the contract unit price for Bit Matl ( Tack Coat ), GA.
Shoulder joint seal shall be paid for under the contract unit price for Pavement Joint or, LF.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE PAVEMENT
SUBDRAINAGE

Approved By

Names |Dates %’_

Designed By | HMD 10794 State Drainage Engineer

Drawn By oLD 10794 | Revision Sheet No. Index No.

Not fo scale Checked By |HMD/WPH| i0/94 02 2 of 3 287




/"6"
Tied And Sealed Longitudinal Joint
(see Index No. 305)

Tied And Sealed Longitudinal Joint
Concrete Pavement

(see Index No. 305)

\ I'-6" ‘
J—— 4 ‘ Concrete Pavement
6"
6" @ S
u 0 o w0 &%7 &0 S \ LSS \
w0 4" ATPB or CTPB ey )
S— Filter Fabric ¢ WO
" Type SP—" -
Stabilization

/o" lL,
/ Stabilization

~

o

—

o— — —
\ Stabilization
CTFB
8@% Joint for ATPB Construction
7?@ Optional joint for CTPB.

Cover with Type D-3 Filter Fabric
If left exposed for over 5 days.

GENERAL NOTES FOR TREATED PERMEABLE BASE EDGEDRAIN
(NEW CONSTRUCTION )
° &R /
=&

. The contractor shall confine the construction of edgedrain to an area in
Q

which the entire operation can be carried out in (5) work days, unless another
construction period Is called for the plans.

CONCRETE TRAVEL LANE, SHOULDERS, AND AUXILIARY PAVEMENT

10" Min.

T Filter Fabric Type D-3 (See Index No /99 )

n . . .
I~ 4" Dia. Special Perforated Pipe
( Noncorrugated Or Smooth Lined
Corrugated Only ) See Sheet |of 3

4" 4"
o = METHOD OF PAYMENT
v Sealed Longitudinal JoInt NE W CONS TRUC T/ON

(see Index No. 305)
Payment shall be full compensation for trench excavation, disposal of excess 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 Base, CY.

Sealed Longitudinal Joint
Type SP. (see Index No. 305)
Optional
Base

—

/-g" ‘ h

Concrete Pavement

/C‘ancrefe Pavement |

Type SP Asphalt

6"

el
S~

Stabilization —\

Filter Fabric

i
)

ASPHALT SHOULDERS )

6"

Optional Base

o

aa

Q WQ 4" ATPB or CTPB

/" Type SP 7

l 2 n /
/ Stabilization

10" Min

At The Contractor's Option This
Area May Be Constructed Of Optional
Base Material At No Additional
Compensation.

Joint for ATPB Construction
| ————— Optional joint for CTPB.
Cover with Type D-3 Filter Fabric
If left exposed for over 5 days.

Stabilization

"~ Fiiter Fabric Type D-3
(See Index 199)

4" Dia. Special Perforated Pipe

I2"

LN
4" 4"

( Noncorrugated Or Smooth Lined
Corrugated Only ) See Sheet /of 3

Payment for outlet pipe shall be in accordance with General Note 9, Sheet | of 3.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE PAVEMENT
SUBDRAINAGE

Names | Dates| Approved By
Designed BY | HuD | lo/4 Ttate Drainage Engineer
TREATED PERMEABLE BASE SUBDRAINAGE o et




GENERAL NOTES

NOTE: Deslgns for box culverts under thls Index are fo be DESIGN SPECIFICATIONSs A.AS.H.T.0./996.
L roduced on| computer analysls, utllizing the
0° : % 0° - grogram na,gle?l PSI;%JV55_ Dae%ns'under ,;7,,3 LOADINGs HS20-44, &o;{ijf:/’:desfor Mllltary Loading as Requilred or HS25, see Structures Design
o o 3= o Index are to be limited to the Iive loads and N
315 \}45 RS I, Rlght F ront Wing dimenslondl restralnts shown In the Ceneral Notes SURFACE FINISHs The Class Surface finlsh for all concrete surfaces
Left Front Wing F\Y a 2 \ r of this Index and to the Flllon the barrels) as shall be a general surface finish.
Valid Al 90° 6 < Valld Andle shown In the roadway plans. It Is the construction SKEWED CONSTRUCTION JOINTS: Construction Jolnts In barrels of culveris
alld Angle ngl Contractors responsiblilty fo provide for wlth skewed wingwalls may be placed pardllel fo the headwalls
suppporting constructlon loads that exceed and the relnforcing steel, In the slabs may be cut provided
the above loadIngs. that the cut reinforcing steel extends beyond the construc—
tlon JoInt enough for splices to be made In accordance with
the table (lower right) this sheet. The cost of constructlon
225 £ Within these Iimits the top surface of the Joints shall be at the expense of the contractor.
Wingwalls shall be level.
\ EE Within these Ilmlts the top surface of the CULVERT EXTENTIONSe For cut backs and tles Into exlsting concrete
\ Wingwalls shall be sloped . box culverts see Index No. 280
€ culvert
f* . %* REINFORCING BAR SCHEDULEs
Headwall Valld Angles Headwall Valld Angles R A. When the depth Is less than or equal to 2.0 feet, Bars C2 are
(See Notatlon Right) NOTE: Headwalls with skew agg/es between 5I° and 129° require S;’wla/ utllized In the bottom of the top slab. In all other cdses
/ desIgn authorizatlon. Other design optlons should be consldered. Bars C2 are replaced with Bars Cl spaced at I8 Inches ;n
/ Contact the Dlstrict Dralnage Englneer fo obtaln authorization. centers. pa
o *130°
£ 35 B. When the skew angle for a headwall equals O degrees plus or
minus Il degrees the respective S Bars (S2 or S3)will
\ not be utllized.
\ Valld Angle C. When the barrel helght Is less than 6 Feet, Bars B2 will be
Valld Angle 54 FE ellminated as shown In Detall J.
90° 90° D. If the span Is less than five feet, Bars Aland A2 wlill be
j T i oo S, R it Bk wig Tpe 1 o
Left Back Wing measured In degrees from a line E.The -
o ° N portlons of Bars "N" that extendthru Construction
/ /}\ 135°  perpendicular to the centerline of cuiert. 225 \ 135° Joints Into wingwalls above footings shall be glven one coat of
225 180° PLAN approved zinc rich paint and shall be encased In approved

180°
capped plastic (PVC) pipes fllled with approved durable lubricant
HEADWALL AND WINGWALL ALIGNMENT /AI or cut back asphalt. The length and Inslde dlameter of the

plastic pipe shall be approximately é" larger than those of the bar.

\Y
Culvert Skew
(Skew Left Shown) % F. For culvert extenslons Bar Clls redesignated Bar C3
In the botfom slab.
For Headwall Skew And
Wingwal Skews See |~ Holght less fhan
Detall Upper Left - —f————T ——K———————-, For Headwall Skew And eel.
or Headwall Skew
€ cuwert Wingwall Skews See
Detall Upper Left
SKETCH "A" g
A2 B

NOTEs For Culvert Skew see Roadway Plans. E
L,f

DETAIL "6" DETAIL "H" CULVERT ALIGNMENT DETAIL "J" TYPE 16AR

[

B

| B B
{ sction dotnt 1 LImits of sloped top surface TYPE 10 BAR TYPE Il BAR
on Jolnt In -
Footing parmitted. S e Front Tip Construction Jolnt
£ (See Detall B) TABLE OF MINIMUM BAR SPLICE LENGTHS
€ Exterlor Barrelwall o El e I
= 2 \ £ ront Tip BAR SIZE SPLICE BAR SIZE SPLICE
1 r——————— — + = Bars K ) Front Tip Helght ' 1'~10" #8 4_gt
s S 1'-6" min. Di—gu #9 gi_3n
See Detall "H" W #5
\«—Bars For J #6 p=-u #10 5'-10"
T e T #7 4'-0" #/ 6'-6"
********************* NOTEe Cut the vertical bars Fas required for the longest bar
END ELEVATION and use the remalnder for the shortest bar In the wingwall, The
OF CULVERT vertical bars J and the horzontal bars K shall be constructed
B e o o ot Ikewlse . The lengths shown In the relnforolng steel bar schedule

ad Jacent f% the exterlor face of the exterfor barrel wdll , for bars F, J and K require cutting for sloped top wingwalls only.
when the & of wingwall and & of the exterlor barrel wall results In
an acute angle see Left F ront Wingwall above and when the

angle Is obfuse see Left Back Wingwall above.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

PART PLAN SHOWING WINGWALLS AND THE LOCATION mNCRE TE mx WLVERT

OF CONSTRUCTION JOINTS CULVERT DETAILS

Names |Dates Approved By

Designed By

Statd Drainage Engineer

Drawn By 6FG 1-86 Revision Sheet No. Index No.

Checked By | RCB | I-86 00 lof 5 290




L(Top of Footing) E
£ =
S T s
=
? | 8
H I i
Q ] i
3
Ftinterlor Face) R(Top of Footing) ~
J(Exterlor Face)
PART PLAN AT END OF CULVERT
Total Wingwall Length
2'-0" (TypJ
1 Bars N (Typ) See Detall 'B"
‘Q;I 15 —— 7>_\I
° N\ /-0
3 it |
3 Sl kFIT
§ lope o | |
? = t
oy T
o (TypJ
END ELEVATION
3
3 C-<—I [i-3"
Q v
a 4 v-Groove at €
R I Construction Joint In
I Y Vertlcal face of s
L/ Wingwall only. 52
<R
. I Glor 62 S
o C
*s2 or 53

LJ Side Bevel

DETAIL "B"

Wingwall Thickness \

SECTION C-C DETAIL "D"

3" Cover
NOTEsFor Bars FesKol and or FK
r In the Wingwalls, the subscripts
—H I thru zmgppl as follows:
I~Left F ront
21 2~Left Back
o | | |.3" Cover 3~RIght Front
3 4~RIght Back
g W
IS ] b Construction Joint
® Heel Dimension -( " Toe Dimensfon
L§ L 1y ] 7”
S - = %
o {/ N
F
Waad
Footing Width

SECTION THRU WINGWALL

Length at € of Culvert

AlOO(Bottom of Top Slab) X
Normal Space o)
o «\Q\>$\\\ Normgl Space
ee Detall "F @Q /<\(')
QV AllTop [Corner of Barel,
V—i ——————————————— ——————— — :
B2 Elxterlqr Face &B Inte, r Face
A2 (Bottom corner of Barrel) / —-— °
¥ _s2 gt 5" ctrsdBottom of 2 //
Top Slab) E ys ﬁgy A5 ofc. (Bott. of Top Slab)
Bottom of Top Slab) “ e T
b A0 ‘En e
N A VA Al | N | sl / | I
Ve
: C
/g € culvert
6iTop of /o A200—] A25] efc. (Top of Bottom Slab)
Headwall) < tom Slab) /8 2514
7
See Detall 'E" A200 4 B2 Exterlor,f] %53 gt5" cfrs
// Bl Inferlo (Top of Bottom Slab)
_ :
//
lab Relnforcing Steel al Space
wirhin fhese Igrl'n:Ifsed Normal Space S/
WingwallFooting :ap%anozf oZIve re;-”slabs / A200(Top of Bottom Slab) | /slla?r Relnfo '}"’"grﬁm\;l( wh;gln m?fe
Width when the left Headwall / Slab Relnforcing Steel within these Iimits A2(Bottom, Corner of Barrel)] o mﬁv‘;",.‘}b;,a‘,’,’w,,;,’, ,,,g”,.,g,f," e vall
Is skewed. 7 apply for nonskewed culverts. only Is skewed.

I\

v

Also the skewed portlon of slabs at both ends of

c#IVerrs when the leff and right Headwalls are skewed

the same.

PART PLAN TOP SLAB

See Detall "D"

*s2

Also the nonskewed portion of culverts

with one or two skewed Headwalls.

PART PLAN BOTTOM SLAB

Also the skwe& portlon of slabs at

the right end of culverts when the left
and right Headwalls are both skewed but
not the same.

L—Center of Traffic Lanes

1

Depth Of F1Il (Do Not use Upper
or Lower polnts In Normal or Superelevat
Roadway Sectlons unless so dlrected by
the Bureau Of Structures.)

See Detall "D"

| "[y Bi~Interlor Face (Exterlor Wall)

Cl~Interlor Face

!BZ-ExferIor Face N{Exferlar Wall)

% Bar Space
(9" MaxJ

onstruction JoInt

Construction Jolnt
(See Art.400-7.6)

*S3

SECTION _NORMAL TO CULVERT

DETAIL "E" DETAIL "F"
A0
a— — ./ e
n ; -
L A:‘(g"/,_/ 9" Max{TypJ \4
q *c2 Top Slab only N\
L Bl = b
T S
Wall Cover] Span $
° c/ — 0
e | A200 \
- I'-6" (Max. spc.) 3
3 9" Wax i *¢r :E 11— Construction Joint
11 . s — A
1o—T1 (Tyo) ﬂ Y\ %

SECTION THRU BARREL

NOTEe: The locatlon of the flrst bar from
the ends of the culvert shall not

be less than 3", but not greater
than one half the bar spacing.

¥ See cuvert Detalls and Relnforcing
Bar Schedule, Sheet | of 5

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE BOX CULVERT
SINGLE BARREL

Names |Dates| Approved By /L’_
Designad By State Drainage Engineer
Drawn By GFG 1-86 Revision Sheet No. Index No.
Checked By | RcB 1-86 o0 2 of 5 290




6

\ Top Bevel

Length at € of Culvert

7

A300 & B300 Alternating (Top of Top Slab) 0?
Normal Space AIOO (Bottom of Top Slab) «\0 $\$ Normgl Space
Al(Top C f Baryf
See Detall "F" QS‘«\Q / op Corner © ar
o\?‘/é/\"
*s2 at 5" ctrs (Bottom off Top Siab) S Mo T ———————————————— T == 4 B2 Exterior Eace &0 Interior Face
L (Top of Footing) corner of Barrel) //
3 2
s N 2 // A200 — A35l etcdTop of Top Slab)
2 ' A301 efcTop of Top S/ab)}/ 3 // A5 — L T Al5T efe. (BOtt. dF Top Slab)
> | FK. 2 § AlOl etc{Bottom of Top Slab) 9 // B3 Each Face |Stoggereg(Typ)
< i | 3
3 i - - —_———————— N
g 1 n
Gl at 3" ctrs{Top of Headwall) “
S g = 8400 —"1 [:@ Culvert
° A20/ efc Top of Botfom Slab) ulver
F (Interlor Face) R (Top of Footing) ~
T (Exterlor Face) L c A401 etc(Botfom of Botfom Siab) e A00— | A25/ efe. (Top of Bottom Slab)
220! // % AZ5I] A45/ efc. (Bott. of Bott. Slab)
© "
See Detall "E" Al00 // B2_Exterior, Fage *s3 ar 5" cirs
PART PLAN AT END OF CULVERT v B~—“¢—j, o torior Face (Top of Bottom Slab)
7/
‘ Normal Space 4
Total Wingwall Length J».f P / ol Space
2.0(Typ), Bars N (TypJ Seo Detall "K" coe Detall 5" e
- - — wi 1l / AZ00(Top of Botiom_Siab) Slab Reinforcing Steel within these
ngwal n |
= Footing Width Slab Reinforcing Steel within these Ilimits / 2400 & B400 Alrernating(Botiomof Sottom Slab) A2(Bottom, Corner of Barrel) limits apply for  the skewed portion
S apply for the skewed portlon of culvert Slab Réinforcing Steel within these limts N ' of culvert slabs when the right headwall
% slabs when the left Headwall Is skewed, /apply for nonskewed culverts, only Is skewed,
< Also_the skewed portion of slabs af boih | Also the nonskewed portions of culverts ' Also the skewed portion of slabs at
N ends of culverts when the left and right ; ; NOTEes Bars B3 & B400 shall be
= with one or two skewed wingwalls. the right end of culverts when the left
Headwalls are skewed the same. /{Zggﬁ%ifa:/;xz € of the and right Headwalls are both skewed but
N T T T T T T T ’ not the same.
‘“ PART PLAN TOP SLAB PART PLAN BOTTOM SLAB
END ELEVATION "7 ourp
lLa-Center of Traffic Lanes
A
C*I Y x
"
Cﬁ V,’fofve ff,@, . See Defall "D" Depth OF FIII( Do Not use Upper ! Side Slope Xl See Detall "D"
' Von‘?_ru/cf on gfn n or Lower points in Normal or Superelevated
T ( We_r /CG// aie 0 S Roadway Sectlons unless so directed by
- thgwall only. s the Bureau Of Structures.)
I GlOor G2 ~
c G2
7 g -\ Construction Joint *53
* Bl~Interlor Face A‘(E)(fef/or Wall) Eaoh Fae (Set APt 400-716)
" S2 Or S3 ~ I (Interior Wall)
6 Slde Bevel Cl~Interior Face a -
|52~Exfer/'or Face , (Exterior Wall) (Exterior Wall) 5[‘357_5/; aﬁa]?/(j Sfaggefa{
L) Al
DETAIL "B" SECTION C-C DETAIL "D" DETAIL "E" DETAIL "F" *sr | Construction Joint | *s3
1
SECTION NORMAL TO CULVERT
: Wingwall Thickness
25 ¢ Top Slab Cover
. over ——
Al
r NOTEs For Bars FyeKsL andor FK v v v 3 y
in the Wingwalls, the subscripts NN N ) - N . . . .
Ithru 4 ) followss — 2 . AN
ﬂLLe?pryrgrff orlows I 12" T 1 T See Culvert Detalls and Reinforcing
— A H—u 2~Left Back - 4.L ! AIOO i I ——9" Max(Typ) ———————nu | Bar Schedule, Sheet | of 5
3~RIght Front i 2 ¥*c2 Top Slab only
4~Right Back . . 2 F
3" Cover Typical Interior S
8 He F—— I~ Cover R s ] — B3 3
< $ =
E K] q Construction Joint L L Wall Cove, é o Iy § Span(Typ)
~ Toe Dimension CULVERT NORMAL TO ROADWAY SHOWN Y 51 g c/—% ®
g Heel Dimension /. DETAIL K q ;E 5 § S b
3 . 1 L —_— *s2— S
€ : : h B * ¢/ o
\‘: 1 “ “—t Q r *ci N = S5 i . STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
\ ya S i AZ0D =1 < m == J L ———Construction Joint
N Interlor Wall [ 7] - N N i9za
F) KZ/ Az—]1 y o - > - - - = 7 T T < - = T T
Y 1 . . ‘
9"
Footing Widih | 3 Tﬂilj 47 Bottom Slab Cover \_ 5400 N A400 DOUBLE BARREL
SECTION THRU BARREL NOTE« The location of the first bar from
SECTION THRU WINGWALL SECTION LL the ends of the culvert shall not Names | Dates | Approved By %’_
be less than 25, but not greater K
than one half fhg bar spaclng. Designed 8y State’Drainage Engineer
Drawn By G6F6 1-86 Revision Sheet No. Index No.
Checked By | AcB | 186 oo 3 of 5 290




Footing Width

2'—0"Wall Height

Top Bevel

Length at € of Culvert

See Detail "D"

Q Bz Exterior Face &Bl Interlor Face
A300 & B300 Alternating (Top of Top Slab) N 0/
Normal Space AlIOO (Bottom of Top Slab) \Q?S Normal Space
See Detail F g'\/\g _A/( Top Corngr
?g, & of Barrel)
W
L(Top of Footing} 6
3 P Y I <1 < :
= *s2 at 5" ctrstBottom of Top Slab) — JYS— B2 Exferiqr Face &J
\ T 5 A2 (Bottom corner of Barrel) // | Bl Inferior Face
\\ ’7—‘” s - . A35| —]1 |
U | = § J/ A351 efeTop of Top Slab)
e S LS A __ Y AI5] efc. (BJTT. of Top Slab)
{ R |
; B3 Each| Fagé Spagered (Typ)
2 A30l etcd Top of Top Slab) a / - N
Ftinterior Face) R(Top of Footing) S A0l etc(Bottom of Top Slab) [F— ,7,7,7,7,7,7,7,&,74,7,7,7,7,7,7,7,7, Ad00-—1 || TN R
J(Exterior Face) Gl at 3" ctrs.Top of Headwall) E s B400 A45/ k
_____________________ — ¢ cuivert
Q
PART PLAN AT END OF CULVERT ...« Sp fSr-—rT7-"7T"""""—""—""—"—"—— e AZ5] efc. (Top of Botfom Slab)
3
420/ ete Top of Bottom Slab) v & aos L A45] efc. (Bott. of Bott. Slab)
40/ etc(Bottom of Bottom Slab) s (& B2 Exterior. Face %53 at 5"ctrs
See Detall E AZ201 / -'—‘V—T (Top of Bottom Siab)
A300 / Bl Interlor Facel
Bl -
Normal Space J/
oLl
Total Wingwall Length . al Space
2'-0" (Tyn) e
.—4 See Detall "K "B A200(Top of Bottom Slab)
Bars ¥ (yp) il See Detall & ] Wingwall 9005 B0 AfernafinatBolomef Botiom Siah) ‘ Slab Relnforcing Steel within these
______________ —_— Footing Width Slab Relnforcing Steel within these limits . . s narng or boriom  Sla A2(Bottom Corner of Barrel) IImits apply for the skewed portion
" apply for the skewed portion of culvert Slab Relnforcing Steel within these limits | of culvert slabs when the right headwall
1] slabs when the left Hpadwall Is skewed, apply for nonskewed culverts, only s skewed,
Also the skewed portion of slabs at both | Also the nonskewed portions of culverts ‘ Also the skewed portion of slabs at
| ends of culverts when the left and ri ro NOTEe Bars B3 & B400 shall b P
oht with one or two skewed wingwall ¢ Bars sharl be the right end of
gwalls. e rlght end of culverts when the left
! Headwalls are skewed the same. ;gfg;?g,a:/;xi.@ of the and right Headwalls are both skewed but
____________________ —l e e ————— not the same.
PART PLAN TOP SLAB PART PLAN BOTTOM SLAB
1.0|(Typ.)
END ELEVATION
- La— Center of Trafflc Lanes
1
C«—I =3 M
E/” V-Groove at € % X
52”,?355%‘22 éof/nf in See Detail "D 1%%& Depth Of FIIl{ Do Not use Upper Side Slope Xal
7 ( Winawall on S or Lower points in Normal or Superelevated
g v \\‘ S Roadway Sections unless so dlrected by
< Gl Or G2 ~ the Bureau Of Structures.)
© C
45“ P T CE— CE— — — . CE— CE— C— C— C— —
Construction Joint
%*. BI~Interlor Face (Exterlor Wall) -\ Je
5" Side Bevel S2 0r S3 \ CI~Each Face (See Art.400-7.16)
Cl~Interlor Face ’ZE;’ar Space (Interior Wall)
ymn . ls2~Exterior Face (Exterior wai (Exterlor Wall) (9" Max.)
DETAIL "B" SECTION C-C DETAIL "D DETAIL "E" DETAIL "F |
— ¥ <o Construction Joint

:angwu// Thickness

3" Cover

Top Slab Cover

P ¢l A300
B300
* NOTEs For Bars FoJeKosL andor FK %
Y z v
P /I/;hr,hue Z;/V/g/;)gpv/wya/(/]? ;g/e/of/ﬁscﬂms A/\\ -y N, « N . i . - - - - - . - - - - - *See Cuvert Detalls and Relnfarcing
F—HN I~Left F ront - 1 T — 1501 = = Bar Schedule, Sheet | of 5
2~Left Back L_g 2 AI0O q

I 3~RIght Front - I ~ * J

| 3" Cover I~RIght Back d 3 J C2 Top Slab only J ~
g 0 Typical Interlor S " B / d
8 I < c{f;er S 9" Max(Typ.) 9" Max(Typ.) £

o S = d
E e i Constructlon Jolnt { ‘ = s s
= Wall Cover] <) ‘s
. ) P d Span(Typ.)
o Hegl Dimensign y fT"e Dimension L L Bl o 11 pan( Typ. T
S .
3 . = CULVERT NORMAL TO ROADWAY SHOWN . /é:r. /'-6" (Max. spo.) b .
8 L . spC.
g — /
N | < DETAIL K *s2 / V2Bar Space o L STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Z ~ =95
2 . *c/ . *c/ ==
N7 N __% 2200 9" Max.(Typ) W y Construction Joint
FK L - ) SR A L
,, prortor war e A — ——— — e CONCRETE BOX CULVERT
b y \ S e ‘ — :
Footing wiath i i NPy = TRIPLE BARREL
é Tl—l Hﬁ‘j !r Hotion 3lab Lover A400 A400 NOTEs The locatlon of the fIrst bar from - -
3 the ends of the culvert shall not Names | Dates pproved By
SECT/ON THRU WINGWALL = SECTION THRU BARREL be" s e 30 uf et grector —
SECTION LL than one half the bar spacing. esigned By State’Drainage Engineer
Drawn By GFG 1-86 Revision Sheet No. Index No.
Checked By | RCB | /-86 00 4 0of 5 290




Faoting Width

2'-0"Wall Helght

Length at & of Culvert
A300 & B300 Alternating (Top of Top Slab) 0?
g i P V/% Normal Space
Normal Space AIQO (Botfom of Top Slab) \0/ \$ [
G(/°$ AllTop Corner of Bar,
See Detall F- ?g// \ -
L(Top of Footing) W As
% °
= 0t rerBrttam T iry . W A e e  —————— Z .
\ NN\ - ¥s2 at 5" ctrs(Bottom of Top Slab) — B2 Exferior Fode e/lterior Face
A A\ N \ N corner of Barrel) 4 A200 § =
N\ \ A\ \\ | S - / 435)—H—T]A35/ efedTop of Top Slab?
Se—¢ Se—c ‘ -k SN ___ Sl ___LZ AI5] efc. (BOFT. bf Top Slab)
NN NN N | S o alu il | iy Sy SI— T =
1 Q [% / Eﬂfh Fac aggered (Typ)
@ s N
S @ A400—1|
P R(T¢ f Footing) N A30! etcd Top of Top Slab) ° / /
Flinterlor Face) op of TooTo AIO] efc.Bottom of Top Slab) e o
JExterior Face) =
6/ at 3" ctrs.Top of Headwall) % 5400
/g € culvert
PART PLAN AT END OF CULVERT S A ___ 8 425)| 225 eto. (Top of Bottom Slab)
(
‘—'\li' P07 e1od Top of Boflom. Siab) = *A45/ efc. (Bott. of Bott. Slab)
See Detall E. 7 40/ etcdBottom of Bottom Slab) s B2 Exterior Face S3 at 5" ctrs
; A%l e A /m (Top of Bottom Slab)
Total Wingwall Length zZ s ______— — — - T
BOTYP), s (Typ See Detail "K" See Detall "B" 7 ‘ //
B = S S Normal Space / Normal Space
Q A200(Top of Bottom Slab) )
Wingwall 1 Slab Relnforcing Steel within these
. I Footing Width Slab Reinforcing Steel within these Iimits . . A400 &_BZ_;OO A/fef{mf/ng{Baffom of Botfom Stab) A2(Bottom Corner of Barrel) limits apply for the skewed portion
Slope of Backfill | apply for the skewed portion of culvert Slab Reinforcing Steel within these limts 1 of culvert slabs when the right headwall
! /agg when the left Headwall Is skewed, apply for nonskewed culverts, only s skewed, N
_____________________________________ = — — — — — — 1 N T - ; o
Also the skewed portion of slabs at both Also the nonskewed portions of culverts Also the skewed portion of slabs at
J S & Il b
;ne%‘;;;/gugfgfkgwgg ;ﬂ: g;;:nd right wlth one or two skewed Headwalls. NOTE /(ficﬂdfffadﬁiofhe @Bzgomim c the right end of culverts when the left
_i// 0" (Tvou * Inferlor walls. and right Headwalls are both skewed but
- ype not the same.
END ELEVATION PART PLAN TOP SLAB PART PLAN BOTTOM SLAB
Le— Center of Traffic Lanes
§ 1
& C«—I 1,250
N 5/” V-Groove at & A %&% R
=~ l Construction Joint in See Detall "D g\ Depth OF Fill ( Do Not use Upper Side Slope X! See Detall D"
. Vertical face of N or Lower points In Normal or Superelevated
- _ Wingwall only. 8 a Roadway Sectlons unless so dlrected by
clor G2 ~ E‘ the Bureau Of Structures.)
C G2
~ S —
Bi~Interlor Face (Exterlor Wall) Construction Jolnt
o e Bevel *s5 01 s3 \ Ci~Each Fooe (See Art.400-7.16) P
Ci~Interior Face (Interfor Wall) B3~Each Fgce St
IBZwEXfer/‘or Face , (Exterior Wall) (Exterior Wall) (/nfer(/zsr qu(/;/f Uggefsl
L) Al
DETAIL "B" SECTION C-C DETAIL "D" DETAIL "E" DETAIL "F" o Jof |
— *s2 I Construction Joint %53

: Wingwall Thickness

3" Cover Top Slab Cover
| v e
Al
\ va 1 4 1 Z - - 1
NOTEs For Bars FylitsL andor FK | | —' N P — - . . . . . =y
F\\ in the Wingwalls, the subscripts { I J TZ” ! ; T T T I
a—J /mmhfergfl%yrg/fr followss 2 - AIOO ] See Culvert Detalls and Reinforcing
9 " 2~Left Back L L 4 s = ¥c2 Top Siab only d Bar Schedule, Sheet 1 of 5
8 S |2 g~g;‘gg; g roknf CULVERT NORMAL TO ROADWAY SHOWN Y| L_Typicdl interior & e 9" Max(Typ.) 9" Max(Typ.)
S ~hIght 5ac I" Cover IS N LI L
E K- “ Construction Joint DETAIL K § = il
N <‘ ons ruc./on .o/n wat cover{ |_4] 5 iy |
£ Heel Dimension| [Toe Dimension - b Bl C//%
S o g q
& L __(_ ./7/% Interior Wall *52—H Span(Typ.) /'=6" (Max. spc.)
\3 t y e " d e YoBar Space * & X STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
= 6 N o/ £
~ {4 A ‘D b *c ==
3 b 9" Max{Typ) e
\;kK% X é - i} 3[ . -_::% | A200 & ] 9" Mox W\ Ao _j_/—‘(,‘onsfrucffon JoInt
. Sl c s - — ! CONCRETE BOX CULVERT
| 9" PN a o *
] SECTION LL : : 4
Footing wish SECTION LL P Ny o QUADRUPLE BARREL
NOTEs The location of the first bar From Names |Dates] Approved By
SECT/ON THRU WINGWALL SECTION THRU BARREL the ends of the culvert shall not
be less than 3", but not greater Designed By Statd’Drainage Enginesr
than one half the bar spacing. Drawn By 6F6 1-86 Rovision Sheet No. Thoex No.
Checked By | AcB 1-86 00 50f 5 290




Slope Varies Not
Less Than I's 4"

| 2 7"_#' R

Top Of Box/l % © - - J;

3" Difch Pavement

,/Exisf.‘ Slot In Box | | ‘
( Depth Varies)

|
= :l 4 LA LAAB

LONGI TUD/N?AL SECTION PLAN

- T
)]

6' \

[
[
Slope Varies N;'n‘ ‘ ‘ .
Less Than I': § Z ;. ; — N\ /
3" Ditch Pavement
SECTION AA 3

SECTION BB

SAFETY MODIFICATION FOR INLETS IN BOX CULVERTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

SAFETY MODIFICATIONS
FOR INLETS IN BOX CULVERTS

Names | Dates| Approved By

Designed By | HAB or/67

State’Drainage Engineer

Drawn By mT o7/67 Revision Sheet No. Index No.

Ghecked By | DWS | OT/67 oo lof | 293




|—-B

' Dia. Hole

o]

L

n
Bars 2"x %

H R 0"
N
T
— - -
I3
hE
L.- B C4 x 5.4 aF

[©

Hole

1" T/Q

I

E o :E::]l
pi=NEh ==

ig \ } 2 }Bars < | I
1 () } } l ) Grate Seat I |

% g b4 L == |

Anchor Bolt Bars V

(U-Bends)

PLAN

Anchor Bolt /( |

|
|
——

2. ffﬁ C4 x 5.4
L’L‘[‘ /l | /l /l /l R .
£ 14 6" Anchor Bol
=k PTTS P T Ty 9%u " EXFSﬁng S,ope
L 2% xi3x} /‘ B
" Varies
6" Anchor Bolt S I'-0" to I'-3"
" \‘
€ Grate o, 1" Q r : —
FRe — Bar 2 x ¢ I'std, | G| Bars H varies| 2" xI'-10" Dowel Bi
Y. F [| gn Construction Joint fore v = ‘ | = — :.,./\/'a (6 Required) /
] / T b
‘ &" 6" _Ig_ Permitted —F —Bars V (U-Bends) \_4'_\ /\
04 x 54 SO & I || ||
Lok erbnt— N i 2 L R—
2z xlzx 1" = T T T T T F— E——
4 T / z * F L4 mi — =jL I: a
5 Existing Pipe and Endwall
7‘;' 14 SECTION BB ""‘“L Bars F (5 Required) Tie Bars L _ (To Remain)
L (2 Required)
AlL 8" SECTION
M
\ ¢ \ ,
8’; 23" L £ x 6" Galvanized
‘_d I ﬂ Anchor Bolts J GENERAL NOTES
(4 Required) z
t - I. For use criteria see " Steel Grating Use Criteria " Index No. 26/.
25 ! 2. Grates shall be ASTM A242/A242M, A572/A572M or A588/A588M, Grade 50 steel, and galvanized in accordance with Section 962-7 of the Standard Specifications.
3. Channel section C3 x 6.0 may be substituted for the C4 x 5.4 channel.
'_‘—‘I [\—" 4. All reinforcing No. 4 bars with 2" clearance except as noted. Spacings shown are center to center. Laps to be /2" minimum. Welded wire fabric
(two cages max.) having an equivalent cross section area (0.20 sq. in. } may be substituted for bar reinforcement.
5. Drill /i" holes 8" deep with a rotary drill in existing endwall for dowel bars. Holes shall be thoroughly cleaned prior to placing dowel bars and epoxy.
6. Endwall to be paid for under the contract unit price for Class I Concrete ( Endwalls ), CY and Reinforcing Steel ( Roadway ), LB. Cost of dowel bars and
epoxy mortar to be Included in the contract unit price for reinforcing steel. Cost of grates to be paid for under the contract
GR A TE SE AT D ET A / L unit price for Endwall Grate, LB., plan quantity. Cost of galvanized bolts and nuts to be included in the contract unit price for the grate.
AN CHOR BOLT DE TAI L 7. Sod slopes 5' each side and above endwall. Sodding to be paid for under the contract unit price for Sodding, SY.
DIMENSIONS AND QUANTITIES PER GRATE DIMENSIONS AND QUANTITIES PER U-ENDWALL
N Pipe Channels ® 5.4 Lbs./L.F. Bars @ 3.4 Ibs/L.F. (2 ea.) |Angles @ 3.2 Lbs./L.F.(2) Total Pipe G M D R P Class I Reinforcing Sodding
ope Size Quantity F Lbs. L M-4" Lbs. P L bs. Weight-Lbs. Size Concrete-C.Y. Steel-Lbs. sy
G 10 2:_6;' 139 -3 33" 99 9/-4" 60 298 /5" 2"8{1 37" ol-p" 13'-0" 9'-4" 2.12 167 23 STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
16 /8" 12 2'-9%" 183 13'-3" 3'-6" 114 1I'-4" 73 370 /8" 2"- 1 1" 3'-10" 2'-5" 14'-6" I'-4" 2.53 73 25
) 24" 15 3'-3§ 269 l6'-3" 4'-0" 138 4-4" 92 499 24" 3'-5¢4" 4-4" 2'-)" 7'-6" 14'-4" 3.48 238 29
[ 1_ql” _zl 1l _gll " T_ z_L" Y I_gn I_pn 1_gll SAFETY MOD/F/CA TIONS
30 18 3'-95 372 19'-3 4'-6 162 I7'-4 n 645 30 3'-1l3 4'-10 3'-5 20'-6 7'-4 4.57 3/5 32 FOR ENDWALLS
15" 6 2'-6%" 83 7'-3" 3-3" 7/ 5'-4" 34 188 /5" 2'-85" 37" 2'-2" 8'-8" 5'-4" 1.44 120 19
/4 18" 7 2'-9'1" o7 8'-3" 3'-6" 80 6'-4" 4 228 18" 2’—//;5;" 3-0" | 2'-5" 9'-8" 6-4" 1.72 130 20 Names | Dates| APProved By
24" 9 3'-3% 16/ 10'-3" 4'-0" 4 8'-4" 53 31 24" 3'-54 4'-4" 2'-i" n'-8" 8'-4" 2.36 167 22 ,
30" il 3-9f" | 2z 123" | 46" i 104" 66 30" gy | 40" | 35" | 13-8" 4" 3.09 25 Pesloned B STa Drainage Frgineer
8 407 3-lz 10'-4 . 225 Drawn By Revision Shest No. Index No.
Checked By 00 /of / 295




on plans.

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", unless otherwise shown

[d Rotate entire section so that gutter cross slope matches slope of
adjacent circulating roadway pavement.

/ AdJacent Pavement 9"
_Joint seal ¥R ~Joint Seal
£d = \ b
» S g
A Conc. Pavt.
" . ]
z Exp. Joint /i*nd ) J‘J}* Concrete Pavement L‘\é”E)rp. Joint And
Preformed Joint Filler Preformed Joint Filler
For details depicting usage adjacent to
flexible pavement, see diagram right. TYPE B

TYPE A

CONCRETE CURB

Circulating

_/Roadway Pavement

r‘i-%‘k?\ on
2 y — Th{
G /I"R T Y
N Y
@)) &
L i3 ’!

TRAFFIC BEARING SECTION FOR USE IN
ROUNDABOUT CENTRAL ISLAND CONSTRUCTION

TYPE RA

/8"

8"

5"

) _~Joint Seal
AV
&3
Conc. Pavt. §Z Zg:(
ap\é Exp. Joint And
Preformed Joint Filler
TYPE D

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

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 AND GUTTER

Same Slope As

Depth Of Sawcut

Jf"Min.
11

TYPE A

CONTRACTION JOINT IN CURB

2 "

ASPHALTIC

gg;;’g f C(‘;‘;]"; l;rﬁgg% /\ f‘ZO R Or As Shown On Plans YR 9" I-6" 8.5' i &
I'-10"_ 23 End OF Curb 8 End Of Curb
I'_zu‘t r% » é" Exp. Joint t 2% fad i
- &
‘ L i \ |
rFT L.. L c I 5 — — ] I/’:
A L B L 2-3" J Edge Of Pavt.—" Edge Of Pavt. Edge OF Pavt. — Edge OF Pavt, /LAIV
-1, Valley Gutter Curb And Gutter . TYPE E -
‘ I_pu 3 3 !
PLAN 6" I'-6 5.5' Trans Trans. 3 Trgns Trans
x /'-10" /- 21: ‘ Top OF Curb\ r"—"f‘—"" 5 Top Of Curb ~. ~ "‘ Top Of Curb ~ }"—’*"—"" Top OF Curb — r——j
> Gutter 7 Guh‘er/ Gutter —~ Gutter — "
" - % e Sfd N 74" std. PROFILE PROFILE PROFILE PROFILE
U b 5 u e K
“I > & } 6" Min. ¥ 6" Min. FLARED END STRAIGHT END FLARED END STRAIGHT END
I_ 3'-0" . CURB TYPE A CURB AND GUTTER TYPES E & F
SECTION AA TYPE F CURB AND GUTTER ENDINGS
" 1_pn _inh 1_pll
6" I'-6 I'-10 I'-2 < . 0" o Surface On Low Side Of Pavement to
R R ope o . Be 4" Above Lip Of Gutter. Surface
. &% Y * Fit Driveway ™ * 34" Wox. Depth OF Saweut— 34" Mox. §— Depth OF Saweut On High Side To Be Flush With Lip OF
? \ " T 74" st o 3 < 74" std. 0" Min. 5" yox. 0" Min. ; 5" Max. Curb Or Curb & Gutter.
?"T R N Y S % A 6" Min. X 0" Min. . 0" Min. — Slope Varies
g L 2" J TYPE E TYPE F ‘ .
5'-0" Note: To be paid for as parent curb. Depth OF Saweut Flexible Pavt.
SECTION BB DROP CURB 24" Min. sz{ 4
L LS z
6" I'-10" /'-2" Standard Shoulder Line %{] -t L
T Earth Berm /' 6" 2' Shoulder Pavement A Applies to both high and low sides of pavement, low side shown.
W ‘ ‘ ‘ g SHOULDER GUTTER Applies to shoulder gutter only where adjoining traffic lanes.
= ) M
5 Y\ — s <] [ = L _//WI 3 Sawauts should be avolded within valley gutter and within curb and gutter endings. CURB AND GUTTER AND TYPE A CURB
~| . < 4 A S
{ s % o i CONTRACTION JOINT IN CURB AND GUTTER ADJACENT TO FLEXIBLE PAVEMENT
| Sgn |
8" = =1
31t SHOULDER GUTTER
SECTION CC Truck Apron Surface

Joint Seal &

\,:':p
Concrete
/ Pavement
JL& z Exp Joint And
Preformed Joint FillerO

O Applies to both high and low sides of pavement, low side shown

EXPANSION JOINT BETWEEN GUTTER
AND CONCRETE PAVEMENT

GENERAL NOTES
I. For curb, qutter and curb & gutter provide 4'- 4"
9"

% contraction joints at I0' centers ( max. ).
CONCRETE CURB

Depth Of Sawcut
34" in.

A}

Varies

j

Depth Of Sawcut ; b
77 34" Min. 77
s /A g
T

TYPE B TYPE D

Contraction joints adjacent to concrete pavemem‘ on tangents and flat curves are to
match the pavement joints, with intermediate joints not fo exceed I0' centers. Curb

gutter and curb & gutter expansion joints shall be located in accordance wiﬂ.w Sech’on
520 of the standard specifications.

Ends of Curbs Types B and D shall transition from full to zero heights in 3'
61_011

|
12" +) 2" Min.,

O
=

3" Max.ﬂ k
| A\

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

/

Cast Or Rubbed

Names | Dates | Approved By N
CONCRETE BUMPER GUARD Designed 8y Foaiey Dasign Engheer
Drawn By Revision Sheet No. Index No.
Checked By 00 /of / 300

#4 Bars, 18" Long
L (Two Per Guard) =

CURB & CURB AND GUTTER




Delineator Post

(Refer To Index No. [7346 ) \

Concrete Curb Or Curb And Gutter
(Refer To Index No. 300) \ 2" Misc. Asphalt Pavt:

TURN LANES * CURBED AND UNCURBED MEDIANS
URBAN CONDITITONS RURAL CONDITITONS

Jiod

=== Brake To| Total Brake To| Total
njj—’ =2 =2 Design| Entry |Clearance| Stop Decel. |Clearance| Stop Decel. |(Clearance
s | 2 2 2 Speed | Speed| Distance | Distance | Distance | Distance | Distance | Distance | Distance
(mph)| (mph) L, L, L Ls L, L Ls
. . Begin L j
Taper 100" —Begin Lane Line T\ egin Lane Line 35 25 70’ 75' 15’ o' —_ | —= | —-
L, Ly Queue Length 40 30 80' 75' /55' 120' —_— —_— — _—
- |
Ly j‘ ( Measured From Stop Bar Location) 45 35 85' 100" 185' /135 . N R
‘ L 50 40/44 05’ 135' 240' 160' 185' 290’ 160’
! —_—— —_—— R — U U !
Brakes Applied After Turning Vehicle Clears Through Lane; > ki 125 225 320 195
Entry Speed: I0 mph Below Design Speed For Urban Condition FLUSH AND/OR CURBED SEPARATION 60 52 145' —_— —_— —_— 260' 405' 230'
Average Running Speed For Rural Condition 65 55 70’ _ _ _ 290' 460’ 270"
Traffic Separator
( Refer To index No. 302 )\ -
Limits of Limits of
=== | D 4, _5' or 8'-6" | —Fage Of Turn Lane 4,6'or 8'-6" | _Fgge Of Turn Lone
Concrete Curb Or Curb And Gutter 2 2 2 Traffic Separator Traffic Separator
( Refer To Index No. 300) rm U * Edge Of Pavt. U * Edge OF Pavt.
D B 2 2 r% T/ ( Curbed Section ) {7 (Curbed Section )
Taper 100" +—Begin Lane Line T‘Begln Lane Line | N
L, Lz Queue Length
Ls | (Measured From Stop Bar Location ) ‘ TYPE E TYPE F
| gl CURB AND GUTTER
. Li{nifs ?f ; Limits of ,Lillnifs qf Y
Brakes Applied After Turning Vehicle Clears Through Lane;— Tr;);ffc ‘;’ea rg ol Edge Of Turn Lane T4;—f§'05f 8"5;' 4,6'0or8'-6
Entry Speed: 10 mph Below Design Speed For Urban Condition RAISED SEPARATION 2o Separator Edge OF Pavt - rarric Separaior] Eace OF Turm L Traffic Separator, Eoce OF Turm L
Average Running Speed For Rural Condition M ge urn Lane ige urn Lane
DOUBLE LEFT TURNS * (Curbed Section ) * t— And Edge Of Pavt. * ™ And Edge Of Pavt.
\ | |
Delineator Post ‘ ‘
(Refer To Index No. I7346) \ u -~ \\—‘ L
= = = ‘7 ] _t
0’ TYPE A TYPE D
Concrete Curb Or Curb And Gutter ﬂ gjl;fBB
(Refer To Index No. 300) \\ 2" Wisc. Asphalt Pavt,

= — 7

N\ o 2 e EN
U
Taper 50" | , Begin Lane Line L Stop Bar (If Required)
!
‘ L Queue Length **
Brakes Applied After Turning Vehicle Clears Through Lane;% FLUSH AND/OR CURBED SEPARATION

Entry Speed: /0 mph Below Design Speed For Urban Condition
Average Running Speed For Rural Condition

Traffic Separator
(Refer To Index No. 302 )\

Queue Length Is Measured From The Median Nose Radial Point Or,
When A Stop Bar Is Required, From The Stop Bar.

)

Concrete Curb Or C;rbiAind Gutter |
(Refer To index No. 300) / T 2 > 2 I
=2
Taper 50' i i
,J T—Begm Lane Line Stop Bar (If Required )
L, Ly
| L Queue Length ¥*

Brakes Applied After Turning Vehicle Clears Through Lane,-%
ion

Entry Speed: I0 mph Below Design Speed For Urban Condit
Average Running Speed For Rural Condition RAISED SEPARATION

SINGLE LEFT TURNS

1.

TURN LANES

For Curb And Curb & Gutter Types, See Index No. 300
* Option I Separators Shown ( Refer To Index No. 302)

MEDIAN CURB AND TRAFFIC SEPARATOR
JUNCTURE DETAILS

GENERAL NQOTES

I. The plan views shown are for furn lane taper shapes and dimensional purposes only, they do not prescribe
the use of curb, curb and gutter, shoulders nor separators specifically to either rural or urban conditions.

2. Total deceleration distances must not be reduced except where lesser values are imposed by unrelocatable
control points.

3. Right turn lane tapers and distances identical tfo 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 configurations apply to continuous left turn lanes only where specifically called for in the
plans.

5. For pavement markings see Index No. [7346.

DESIGN NOTES STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

Basis for turn lane configurations:

* Infi d Driver.
4 gfo(:)r”éfmdi;il:: r( With Or Without Stop Control ). TU R N LAN E S

* Wet Pavement.
* Reaction preceeding entry point.

. Mirlrim'um braking distance for urban conditions. Names | Dates| Approved By R
* 75'min. for Ly .
* Comfortable deceleration rates for rural conditions Designed By | RER | 05/91 Roaliway Design Engineer

( AASHTO 200l threshold rate of 1.2 ft/sé). Drawn By Hsp/uKE | 05/91 | Revision Sheet No. Tndex No.
Checked By | JVG/RER| 05/91 04 /Of/ 30/




2,3

9"

Pitch

(Same As Below
! 7

,3'0r4-3"R

5 f" For 4' Separator
n

5% For 6' Separator

/-3 pi-30 /5=}" For 8'-6" Separator

Const. Joint With
L~ Edge Permitted

4" Tool

Pitch
(Same As Below)

"y

4:_011' 6'-0" Or 8'-6"

9" ‘ 9”
n
[ 5% For 4' Separator
‘ 54" For 6'separator
/5-}" For 8'-6" Separator

|
Const. Joint With " Tool

Edge Permitted ( Typ:oal D

o

/::‘

o

6"

Stabilized Subgrade

|
5 < = S '
< ! s |
N 7 F 3
Flexible —7 N\ Flexible —1
Pavement 6" Pavement
4 7 7
Stabilized Subgrade
LONGITUDINAL SECTION ( NOSE )
OPTION I
2',3'0r4-3"R
II_ 311 21_ 311
or 3'-6"
Pitch ‘ . Pitch
(Same As Below ) 5" Plus Friction Course Or Upper (Same As Below )
Layer Of Structural Course (55" Min. )
?q \ ?q

)

] i
ALY s

Flexible | /g" R
Pavement

3 ; i
Flexible
Pavemem‘
J /
'/ Stabilized Subgrade
LONGITUDINAL SECTION (NOSE)
OPTION IT

TRANSVERSE SECTION

41_011 6"0" or 5"6”

Cost Of The Flexible Pavement Under
The Option II Separator /ncluded In
The Cost Of The ‘Separafor.

9" ‘ 9"
|

\ ( 5" Plus Friction Course Or Upper

/

N

7

/%"R

7
% ~ Stabllized Subgrade /

TRANSVERSE SECTION

TYPE I CONCRETE TRAFFIC SEPARATOR

2',30r4-3"R

4" For 4' Separator g" [-3", 2'-3" 4" For 4 Separator
4" For 6' Separator ‘ or 5'-6" 4" For 6' Separator

3" For 8'-6" Separator A
!

" . N
5 Expansion Joint
( Preformed Fliller & Joint Sealant )

‘ 4Il 5"

Cement Concrefe
Pavement

_

LONGITUDINAL SECTION (NOSE)

TYPE II CONCRETE TRAFFIC SEPARATOR

Cement Concrete
Pavement

3" For 8'-6" Separator

i

41_011’ 6'-0" or 8'-6"

i

- é" Expansion Joint ( Typical
( Preformed Filler & Joint Sealant )

|

4" 5II

TRANSVERSE SECTION

-

2,3'0or4-3"R

/-4 D'-q"
or3'-7"

2 " 6 n
Pitch

(Same As Below ) —

Edge Permitted

Const. Joint With 4" Tool

4'-0", 6'-0" Or 8'-6"

5$" For 4' Separator

54" For 6' Separator

53" For 8'-6" Separator
Pitch

{ Same As Below) \4

Edg

2" 6" 2"
2 | o P
4 For 4' Separator
"
5% For 6' Separator
‘ /53" For 8'-6" Separator

Const. Joint With 4" Tool

e Permitted ( Typlcal ) ‘

Layer Of Structural Course (53" Min.)

. Separators Type I and IZ are to be used with flexible pavement. Separators

T = $/ 7= 3/
‘ 3 ‘/ )
2" R |4 / 2" R
Flexible—] } Flexible = o
Pavement | [ 7 Pavement ’
Stabilized Subgrade Stabilized Subgrade
LONGITUDINAL SECTION ( NOSE ) TRANSVERSE SECTION
OPTION I 4'-0". 61_0" or 8"6" |
2',3'0r 4-3"R Cost Of The Flexible Pavement Under
6" | I'-4", 2'-4" The Option II Separator Included In
L The Cost Of The Separator.
n " " n
‘ 6" Plus Friction Course Or Upper £ 1.6 6 1.2
. Layer Of Structural Course (63" Min.) 6" Plus Friction Course Or Upper Layer Of
Pitch Dowels 24" oc Pitch ! Structural Course (63" Min. )
(Same As Below ) o— ( Same As Below ) ‘ / Separator Key In Lieu OF
% | / ‘ | #) Dowels (12" Min., 18" Max.)
3 f = | Separator Key In Lieu } < SH
© ‘ = 7_KOf Dowels ‘01 T ‘/ fg‘/ "—Lj i \‘
/ | > 1 77 7T 7 7T 7 7 N7 7T 7] WI / I/ /. —7 VY =

Flexible

Pavement 7/< \_ 12" Win., 18" Hox.

‘\ Dowel

Flexible -K

Stabilized Subgrade /

7
'/

Depth Var/es (1" Min.) (To 7
Top Of Base permitted)

Pavement

LONGITUDINAL SECTION ( NOSE)

T /Sfabilized Subgrade

4" 9 x 6" Steel Dowel ( Typical )
Cost To Be Included In The
Contract Unit Price For Separator

7

OPTION I

TRANSVERSE SECTION

TYPE I’ CONCRETE TRAFFIC SEPARATOR

2,3'0r4-3"R

4Il" For 4'Separator
-L For 6' Separator

. . " 3" For 8'-6" Separator
( Preformed Filler & Joint Sealant ) \
|

z " For 4' Separator zn
4" For &' Separator

.z?" For 8'-6" Separafor\A ﬂ
% b
%"R/

4"

Cement Concrete
Pavement

m—

| 4'-0", 6'-0" Or 8'-6"
\

2"
| ﬂ =
1" Expansion Joint( Typical )
( Preformed Filler & Joint Sealant

~

;-

Cement Concrete.
Pavement

LONGITUDINAL SECTION (NOSE)

Types IT and X are fo be used with rigid pavement.

2. Either Option I or Option IL may be used for Types I and IZ separators except
when a specific option is called for in the plans.

3. For all separators provide 4" - 4" contraction joints at I0' centers ( max. ). Contraction
Jjoints adjacent to concrete pavement on tangents and flat curves are fo match the
pavement joints, with intermediate Joints not to exceed I0' centers.

TRANSVERSE SECTION

TYPE X' CONCRETE TRAFFIC SEPARATOR

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

TRAFFIC SEPARATORS

4. Separators having widths of 4', 6'or 8'-6" shall be paid for under the contract unit Names |Dates| Approved By N
price for Concrete Traffic Separator ( Type__) (__'Wide ) LF. Separators having -
widths other than 4', 6'or 8'-6" shall be detailed in the plans as special separators Designed By Roadway Design Engineer
and paid for under the contract unit price for Concrete Traffic Separator ( Special ) SY. Drawn By HsD |o9s81 | Revision Sheet No. Tndex No.
Checked By | M | 09/8/ 02 lof | 302




\
@ Low Elev. \
= 'b/' =" High Elev. ‘
_
Inlet
Return Inlet ﬁ
| Return |

Return /\/ /_\

Note:

Proflle grades should be establlshed that will allow Inlets tfo be located outslde the refurn whenever practical. Inlets
should be located to avoid conflict with pedestrian movement. Special care must be exercised to prevent conflict with
public sidewalk curbed ramps for the disabled. For information on public sidewalk curbed ramps refer to Index No. 304.

SHOWING LOCATION OF INLETS ON RETURN

TYPICAL RETURN PROFILES

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CURB RETURN PROFILES

Names |Dates| Approved By N

Designed By

Roadway Design Engineer

Drawn By Revision Sheet No. Index No.

Checked By 00 lof | 303




Dome Pattern Shall Be In-Line
With Direction Of Travel

Edge Of Detectable Warning i
-« I
= Y\ i

v

—+1-© 0 0
—+1-© 0 0 O
O 00O

2.35"

d) é ! 0.9"
-1 —é ) ﬂ} O Truncated Dome

/ N

TRUNCATED DOME

PLAN VIEW

n
(See Detail) 0.2
/lm‘egral Dome
\

All Sidewalk Curb Ramps Shall Have Detectable Warning Surfaces That Extend The Full Width

Back Of Sidewalk
Alignment Variations

2'Min. Full
Height Curb

When Crosswalk Markings Are
Required, Ramp Runs Must Fall
Within Crosswalk Limits And
Parallel With The Projected
Crosswalk Alignment

B Crosswalk widths and configuration vary; must
conform to Index No. [7344 and [7346.

For BACK OF SIDEWALK CURB
OR BUFFER TRANSITIONS
And For RAMP AND SIDEWALK
CURB OPTIONS See Sheet 4.

Note: A portion of one or both ramps may
extend outside the return.

Of The Ramp And In The Direction Of Travel 24 Inches (6/0 mm) From The Back Of Curb.

CURB RAMP DETECTABLE WARNING

Omit Joints On
Curb Ramps

N

Turnout Or

Side Street

Utility Strip

LINEAR SIDEWALK RAMPS

TYPICAL PLACEMENT OF PUBLIC SIDEWALK
CURB RAMPS AT CURBED RETURNS

GENERAL NOTES

1. Public sidewalk curb ramps shall be constructed in the public right of way at locations

that will provide continuous unobstructed pedestrian circulation 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 ramps constructed at all street intersections and at turnouts that have curbed retfurns.
Partial curb returns shall extend to the limit prescribed by Index No. 5/5 to accommodate
curb ramps. Ramps constructed at locations without sidewalks shall have a landing
constructed at the top of each ramp, see Sheet 5.

2. The location and orientation of curb ramps shall be as shown in the plans.

3. Curb ramp running slopes at unrestrained sites shall not be steeper than | : 12 and cross

slope shall be 0.02 or flatter. Transitiion slopes shall not be steeper than | : /2.

When altering existing pedestrian facilities where existing site development precludes
the accommodation of a ramp slope of | : 12, a running slope between /:12 and | : 10 is
permitted for a rise of 6" maximum and a running slope of between |:10 and | : 8 is

permitted for a rise of 3" maximum. Where compliance with the requirements for cross
slope cannot be fully met, the minimum feasible cross slope shall be provided.

Ramp running slope is not required to exceed 8'in length, except at sites where the plans
specify a greater length.

. If a curb ramp is located where pedestrians must walk across the ramp, then the walk shall

have transition slopes to the ramp; the maximum slope of the transitions shall be | : I12.
Ramps with curb returns may be used at locations where other improvements provide guidance
away from that portion of curb perpendicular to the sidewalk; improvements for guidance are
not required at curb ramps for linear pedestrian traffic.

. Curb ramp detectable warning surfaces shall extend the full width of the ramp and in the

direction of travel 24" from the back of curb. Detectable warning surfaces shall be constructed
by texturing a truncated dome pattern in conformance with U.S. Department of Justice A.D.A.
Standards For Accessible Design, A.D.A. Accessibility Guidelines, Section 4.29.2, ( detail shown
above left). Transition slopes are not to have detectable warnings.

. Unless otherwise called out in the plans, the ramp detectable warning surface shall be colored

in accordance with Section 35/ of the Standard Specifications.

. 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 fo the nearest joint beyond the
curb transitions or to the extent that no remaining section of curb or curb and gutter is
less than 5'long. The existing sidewalk shall be removed to the nearest joint beyond the
transition slope or walk around or to the extent that no remaining section of sidewalk is
less than 5'long.

. Alpha-numeric identifications are for reference (plans, permits, efc. ).

. Public sidewalk curb ramps are to be pald for as follows:

Ramps, reconstructed sidewalks, walk around sidewalks, sidewalk landings and sidewalk
curbs are to be paid for under the contract unit price for Sidewalk Concrete, (__" Thick),
SY. Curb transitions and reconstructed curbs are to be pald for under the contract

unit price for the parent curb, i.e., Curb Conc., ( Type _), LF or Curb and Gutter Conc.,
(Type ), LF.

When a separate pay item for the removal and disposal of existing curb, curb and gutter,
and/or sidewalk is not provided in the plans, the cost of removal and disposal of these
features shall be included in the contract unit price for new curb, curb and gutter and/or
Sidewalk respectively.

DESIGN NOTES

. The color requirement in General Note 6 is to provide a dark-on-light visual contrast between

the detectable warning surface and the adjacent walking surface. Where adjacent walking

surfaces are colored or are constructed with materials other than standard Class I Portland
Cement Concrete in accordance with Section 522 of the Standard Specifications, the plans
must provide for detectable warning surface colors or materials that provide the necessary
contrast, either dark-on-Iight or light-on-dark.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

PUBLIC SIDEWALK
CURB RAMPS

—
Names |Dates| Approved By N
Designed By | STAFF | 10/54 T S enian Enginess

Drawn By HKH 10/94 | Revision Sheet No. Index No.

Checked By JvG 10/94 04 /of 5 304




2' Detectable Warning Varies (i2'-64" Shown )

I
14" When Located Along
Type 'F'Curb And Gutter \ [-ph

gg‘;e'geef;zl.'?gg?: v L2 Ramp Varies (7'-44'Std.) . 4'(Min.)
Landing ‘ { Not Required To Landing
Exiee;; 8'In Length) 0.02

0.

SECTION THROUGH RAMP RUN AND LANDINGS WITH
UPPER LANDING AT NORMAL SIDEWALK ELEVATION

Asphalt Pavement
Final Rolled Surface

Varies
Varies
(18" Max. )\ X For BACK OF SIDEWALK CURB OR BUFFER TRANSITION And For
% RAMP AND SIDEWALK CURB OPTIONS See Sheet 4.
1:12

Relieved Pavement

Remove Elevated Pavement By Spading And Rolling;
Smooth Milling; or, Grinding

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
SECTION

PAVEMENT RELIEF AT LIP OF CURB PUBLIC SIDEWALK
CURB RAMPS

DIMENSIONAL FEATURES FOR PUBLIC SIDEWALK CURB RAMPS WHERE TTaTi o NN X117/ N
RAMP AND LANDING DEPTH ARE NOT RESTRICTED BY RIGHT OF WAY T o b g

Checked By JvG 10/94 04 2 of 5 304




2' Detectable Warning
i Varies (9'-11" Shown )

Ramp Varies
2 (5'-1" Std. ) | 4' Min.
Landing ( Not Required To Landing
" Exceed 8'In Length)
43 0.02
Flat - 002

S

SECTION THROUGH RAMP RUN AND LANDINGS WITH
UPPER LANDING AT NORMAL SIDEWALK ELEVATION

* For BACK OF SIDEWALK CURB OR BUFFER TRANSITION And For RAMP AND SIDEWALK CURB OPTIONS See Sheet 4.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

PUBLIC SIDEWALK
CURB RAMPS

DIMENSIONAL FEATURES FOR PUBLIC SIDEWALK CURB RAMPS WHERE T V) X777/ &
RAMP AND LANDING DEPTH ARE RESTRICTED BY RIGHT OF WAY oo | s | S g

Checked By JvG 10/94 04 3 of 5 304




Ramp Width (¢ 3' Min. I~

YA

Ramp And Sidewalk CU
S !
R /

~ Iy

K2’ Landing

Sidewalk Curb
L~ (Where Necessary)

To Exceed 8'

v I:12 (Not Required
> In Length)

@ Crosswalk width and configuration vary; must
conform to Index No. 7344 and [7346.

PLAN

Landing 3'(Min. )
Rdwy. Pavt., 2' 6" Sidewalk Curb
A_é/ —Ramp Width (3" Min. ) ~% (Where Necessary)
0,02 _

e

DIMENSIONAL FEATURES FOR PUBLIC SIDEWALK CURB RAMPS FOR LINEAR PEDESTRIAN TRAFFIC SE""’-” “

o DIMENSIONAL FEATURES FOR

< \'\?//y

T PUBLIC SIDEWALK COMBINED CORNER
?\\jr RAMPS UNDER CONDITIONS OF INFEASIBILITY

6" x H Monolithic or
6" x 12" Separate
Sidewalk Curb

\ o Landing

6" ;”k% 6", 4;4‘?‘ \e{'

, H (Varies) ot
H (Varies) . , 0,
’_% o, Stcowalk 0 Lning % %Ramp, Sidewalk Or Landing 0

1

MONOLITHIC CAST CURB SEPARATELY CAST CURB

Construct Sidewalk Curb In Absence Of Adequate Buffer, Maintainable Surface
Contour, Abuting Structure, Or When Called For In The Plans Or Standards

RA”P AND SIDEWALK CURB OPTIONS STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

BACK OF SIDEWALK CURB
OR BUFFER TRANSITION PUBLIC SIDEWALK

CURB RAMPS

Names | Dates| Approved By

Designed By | STAFF | 10/94

Roallway Design Engineer

Drawn By HKH 10/94 | Revision Sheet No. Index No.

Checked By JvG 10/94 04 4 of 5 304




Curb Transition
(On Existing Facilities Remove And
Reconstruct Curb Or Curb And Gutter) C -‘—I
. For Payment See General Note 9.
+/' € Median
|

2' Curb Transition Q—ﬂ

5' Refuge With Maximum Slope Of 0.02 Must
Be Provided When Slopes Of 0.05 Or Flatter
And 5'In Length Are Not Available On Crosswalk;
The Refuge Can Be Constructed At Any Location
Within The Crosswalk; Or, A 5'x 5'Concrete
Landing With Maximum Slope Of 0.02 Can Be

Constructed Adjacent To The Crosswalk. ‘ f ‘_\1, \
| | ] L I E—
Cross Walk Slope Varies ,
( Concrete Sidewalk, 4" ) ‘ (0.02 Std.; I:12 Max.) 5' Concrete
Sidewalk
Roadway Pavement . —
Lﬁ %‘\ Median A ~
N N
. . Curb Types A Or B Or -
Slopes Shall Intersect At Centerline Of Median On The al
0.02 Rate When The Edge Of Pavement Elevations Are g%?erT ’;‘-%séf’}’”s%g%b)& (Cgr b b& AGZf'ée;nype E \ 4{
Equal. The Slopes May Intersect Off The Centerline For T ug E nShoxn 7 r T
Variable Edge Of Pavement Elevations Or To Accommodate 1P Al —_— ——Lfi
Other Construction In The Median; However, Slopes Shall
Not Be Steeper Than | : |2. c I
SECTION CcC
PLAN

MEDIAN CROSSWALKS

“~ 3 Concrete Landing

: 0.02 Max. Siope
Concrete Landing _
0.02 Max. Slope

Concrete Landi,
0.02 Max. S/oplgg
— 7"

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

LANDINGS FOR RAMPS WITHIN PUBLIC RIGHT OF WAY CONSTRUCTED AT LOCATIONS PUBLIC SIDEWALK
WHERE FUTURE SIDEWALKS ARE PROPOSED, WHERE STABLE SURFACES OTHER THAN CURB RAMPS

SIDEWALKS ARE PART OF A CONTINUOUS PASSAGE OR WHERE A CURB FALLS ALONG vomes Tomes] Roproved 5
THE CIRCULATION PATH TO PEDESTRIAN ROUTES ON ADJACENT SITES Desioned oy | ar | /s

Drawn By HKH 10/94 | Revision Sheet No. Index No.

Checked By JvG 10/94 04 5 Of 5 304




3" Min | 3" Min.
"oy Metal "oy P
Plain Steel Dowel Bar _M.% "/ Plain Steel Dowel Bar % Plastic
\ 77777 — \\ 77777 ‘l_ —— .
s ~]
© ? ‘zj © ? | + ' b
77777 ' 7 © — g ——— ©
Puncture And Push Down ID/ Crimped Bar Stop —/
£"on Both sides
METAL OR PLASTIC CAPS FOR DOWEL BARS
L | L |
L ! L
2 i 2 i
| ‘
- - " \
“y- 5525?3" erhc;]r;J /ng H:lg;;éfg%(;h Clean fioles & %?~ Plain Steel Dowel Bar ( Coat And
7 |aly 3"/ Plain Steel Dowel Bar ( Coat And Lubricate In 7 Lubricate In Accordance With
~J~*L /" Accordance With Section 350 OF The Std. Specs. ) Section 350 Of The Std. Specs. )
Q= I | Q I | - T
) . Approved Dowel Mef‘al Or Plastic Cap )
Support And Sheet Metal Bottom Strip In Accordance With Qlay
Spacer Section 93/ Of The Standard Specifications
A SN SR VNN RS 1

B 2" l

I 1

BUTT CONSTRUCTION JOINT TO BE USED
AT DISCONTINUANCES OF WORK

Note: Expansion Jaints fo be placed on affroaches to bridges, at street
intersections and other locations indicated in detail plans.

TRANSVERSE EXPANSION JOINT

L L
L L
2 J‘ 2 |
i
Plain Steel Dowel Bar ( Coat And i . i
Lubricate In Accordance With Plain Steel Dowe! Bar ( Coaf And \ £ Initial Cut (Depth 4 to 4 D)
Section 350 OF The Std. S ) Lubricate In Accordance With g 1 3
ection e Sfd. Specs. ) | Section 350 Of The Std. Specs. ) ﬂr—[ \
é"\I Parting Strip ( {' Max.‘ Thickness ) WH
7 (Depth § to 4D) 7 ’
Q - Q -—
7 Anticipated Break V4 Anticipated Break
%/ Sl N aln| 4
N WS N /WL?K\
TRANSVERSE CONTRACTION JOINT,VIBRO CAST METHOD TRANSVERSE CONTRACTION JOINT, SAWED METHOD

DOWELS (LENGTH 18")

n n .
3" To9 3" to 9" Pavemenf";glckness Diameter
6"'62"" i”
7"-82’" "
9"-/04" 14"
. > e /" 3"
Plain Steel Dowel Bars Bend Up Against End OF

Sheet Metal Bottom Strip For Expansion Joints Only Pavement After Forms

Are Removed

DOWEL BAR LAYOUT

TRANSVERSE JOINTS ARE TO BE SPACED AT A MAXIMUM OF [5'. DOWELS ARE REQUIRED AT ALL TRANSVERSE JOINTS UNLESS OTHERWISE NOTED IN PLANS.

TRANSVERSE JOINTS

MAXIMUM TIE BAR SFPACING
Distance To Closest Free Edge
Pavement 12! 24'
Thickness % # # P
npi 4 Bars 5 Bars 4 Bars 5 Bars
Length 25" Length 30" | Length 25"| Length 30"
6 " 48 " 48 n 26 n 4/ n
711 4! " 48" 22" 3 "
all 39" 48" lgll 3/"
9" 3 " 48" ,7" 27"
0" 31" 48" /5" 24"
III 29" 4 n I4Il 22"
2" 26" 4" 13" 20"
13" 24" 38" 1o 19"
I4" 22" 35" l/ll ITII
/ n 2/" 3 n Y/ n / "

Tie bars are deformed ¥4 or ¥5 reinforcing steel bars meeting the
requirements of Section 93/ of the Standard Specifications.

When the distance to the closest free edge exceeds 24', provide a standard
load transfer tied joint with ¥4 bars at 24" spacing. This joint can then be
considered a free edge for determination of tie bar spacing on other joints.

L
L
2
|
[ Approx. 3"
Top Of Pavement i -~
P ~ ] |
: \
b ‘ Steel Tie Bar\ ‘ -
QlNT | Approved Tie Bar Support — | QN
T SRS TSRS [
Note: Tie bar spacing shall not exceed 24" at these Joints.
LONGITUDINAL BUTT CONSTRUCTION JOINT
L
L
2 |
| Approx. 3"
Top Of Pavement —_ ‘ . . HT
. Initial 5" Saw Cut Or g Max.
' | Steel Tie Bar— ,l!ijﬁ/ Formed Groove (Depth 4 to 4 D) 7‘7 7‘ )
Qk\?[ | _ Approved Tie Bar Support i,/Anﬁcipafed Break Qo
1 7 TR

Note: Slabs poured simultaneously. Tie bars may be inserted in the plastic concrete by means approved by the Engineer.

LONGITUDINAL LANE-TIE JOINT

Note: For joint seal dimensions see Sheet 2.

LONGITUDINAL JOINTS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE PAVEMENT JOINTS

Names | Dates| Approved By
Designad By State Pavement Design Engineer
Drawn By HW 08/57 Revision Sheet No. Index No.
Checked By HEC 08/57 04 /of 4 305




BACKER ROD BOND BREAKER
(CONCRETE-CONCRETE JOINTS )
JOINT  DIMENSIONS (INCHES )
SEALANT MINIMUM | BACKER ROD
Saw Cut Or Formed Joint Joint Width JOINT BEAD BACKER ROD| JOINT PLACEMENT
w fgw Cut Or Formed Joint WIDTH | THICKNESS | DIAMETER DEPTH DEPTH
. _l n "
§'to z"'\i 4" to é"\t # Min.. g3 Wax. 4 to fw 3 1 3 I 4
3 ; : B .
© *; join;‘ Seqfl_c_m; AllafeTzia/ ,Z;o Be e T Sealant Bead Thickness—\:r } Joint Sealant Material To Be é zl g /% El
- S Speciried In The Flans =: :M %”Prefarmed Elastomeric Backer Rod Placement Depth ) As Specified In The Plans g % f Ié 7%
Tape Bond Breaker = Compression Seal Joint Depth 3 3 / /13 g
(w+4") - — oint Dep - Backer Rod Bond Breaker 1 8 4
Existing Joint Or Crack ; & 14 13 #
. . Saw Cut Or Parting Strip ] / 3
5;0\;/ ;.‘ufDO(r Diagfmg ,‘Em,p Thick) / ﬁ fo éD {D=Conc. Pavt. Thick.) / / z IF 2 2
g 703 U onc. Favi. Thick 7 Not Required For Construction Joints >/ $ 14+ 2+ 3
Not Required For Construction Joints. e Or Existing Joints Or Cracks. . -
Unless otherwise indicated on the plans the joint width
for new construction will be 1" for construction joints,
" ..
. . . ' for all other joints.
Note: Dimension w will be shown in the plans or
established by the Engineer based on field FOR NEW PROJECTS FOR NEW AND REHABILITATION PROJECTS For rehabilitaion projects the joint width will be shown
ditions. Di jon d will b tructed on the plans or established by the Engineer based on
S et e ohae tactor ¥ oo s mevimum PREFORMED ELASTOMERIC COMPRESSION SEAL BACKER ROD BOND BREAKER Hlotd cndittons. Y
value of 2.0 and a minimum value of /.0.

FOR REHABILITATION PROJECTS

TAPE BOND BREAKER

CONCRETE -CONCRETE JOINTS

d=w = %” Unless Specified Otherwise In The Plans d=w = %" Unless Specified Otherwise In The Plans
— Saw Cut Joint — Saw Cut Joint
" £ i "0 L 1Y
to 2 g fo
Concrete Pavemem‘\ d * \i Asphalt Shoulder Pavement Concrete Pavemem‘\ * \i Asphalt Shoulder Pavement
P —
. T ~}__ Joint Sealant Material To Be ® :i—r ~—___ Joint Sealant Material To Be
] As Specified In The Plans \ As Specified In The Plans
@ Tape .?ond Breaker
| ™ Backer Rod Bond Breaker (w+ L")
BACKER ROD BOND BREAKER TAPE BOND BREAKER

FOR NEW AND REHABILITATION PROJECTS;

EITHER TAPE OR BACKER ROD BOND BREAKER REQUIRED;
SHOULDER MUST BE REPAIRED IF PROPER JOINT SHAPE
CAN NOT BE ATTAINED

CONCRETE -ASPHALT SHOULDER JOINTS STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE PAVEMENT JOINTS

JOINT  SEAL DIMENSIONS ] T o,

Drawn By HSD 05/86 | Revision Sheet No. Index No.

Checked By JVG 05/86 00 2 Of 4 305




SN 00000000000

k Inside Face Of Slip Form

Plastic Insert Guide Bar Fastened To Form
Hook Bolt K\
P e— §,iHex Bolt

Threaded Sleeve

‘ o

Guide Bar Fastened To Form

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
immediately prior to placing of concrete in the

adjacent lane.

ALTERNATE KEYWAY AND HOOK BOLT
STEEL HOOK BOLT ASSEMBLY

1"p
Sealer \ (;i o

Transverse Doweled
Contraction Joints

6"

2"

Anchor bolts shall be Grade C in accordance with ASTM A 307.

Threaded sleeves shall develop the full strength of the bolt and meet the
material and thread requirements of ASTM A 563.

Untied Keyed Joint

Tied Longitudinal
Joints

T

SR AT

< 25D 1:3 Slope
2|2, 375 0l | L2 s

Transverse Doweled
Contraction Joints

KEYED JOINT

JOINT LAYOUT AT THRU INTERSECTION

NOTES

Untied Keyed Joint —

Tied Longitudinal
Joints

'? Tied Longitudinal Joints
Transverse Doweled
Expansion Joint
I I I

Il Il Il Il
—A Transverse Doweled
Contraction Joint

Untied Keyed Joint

JOINT LAYOUT AT 'T' INTERSECTIONS

I. Longitudinal joints will not be required for single lane pavement |4'or less in width.
For entrance and exit ramp joint details, see Sheet 4 of 4.

2. Arrangement of longitudinal joints are to be as directed by the Engineer.
3. All manholes, meter boxes and other projections into the pavement shall be boxed-in with

El" preformed expansion joint material.

JOINT ARRANGEMENT

L l n l "
~ A
Spacer Bars A
| \\ I_» Spacer Bars\ Jon o r
— v 1 |
&/ N 1 b ;
B > B 8 o f-l' 15773r Support Tie
L J L Li—Tie Wire
Tie Wire—|
7 Joint Fi/ler/ \Cél nter Spacgr Bar
1 P 1 l
LI L A I
L —
Expansion Cap
TOP VIEW ' TOP VIEW L4
|
} ‘
u@ @ _ @ Filler Support Wire }
a 4 . a
H H H
SECTION BB l SE CTIdV 88 i
Joint.
l_{ — ‘ Joint Seal ~ Preformed Joim“
' B

D

Ly . Q

/

‘ 7
SECTION AA L\\Sfaking Pin

NS

CONTRACTION ASSEMBLY

Note:

SECTION AA
EXPANSION ASSEMBLY

Proprietary contraction and expansion assemblies may be used.
Products shall be introduced fo the State Construction Office in
accordance with section (C) of the Product Evaluation Procedure.

Lo

Filler

NS

Staking Pin

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE PAVEMENT JOINTS

Names | Dates| Approved By
Designed By o 07757 State Pavement Design Engineer
Drawn By HSD 07/94 | Revision Sheet No. Index No.
Checked By BMD | 07/97 00 3 of 4 305




Longitudinal Joint Contraction Joint ( Typ. )

/ L — ]

3'Min.

[=——p [=——p
i I —

=>
=>

3' Min.

>
/ 77 =
- T

/\—PcceorePavf.’\\ N T'T'. | T
- ‘ . 50:l Taper

'/ Longitudinal Joint rConfracﬁon Joint ( Typ. ) <

2-THRU LANES WITH SINGLE LANE ENTRANCE RAMP T T s s s e =3

— == j

Ramp_Pavt:.| Mein!ine Pavt:
am| -
(Confracﬁon Joint ( Typ. ) Aux:‘lianf Lane | => 2o Taper

ML A s il < [= ENTRANCE TAPER WITH AUXILIARY LANE
= : Ff, = Longitudinal Joint . .
— < / ‘ ‘ Contraction Joint ( Typ. )
v = = B i
T = Rate Varies L\ —> AUXI'/I"GI:Y Lane

‘. Longitudinal Joint
et W ENTRANCE RAMP WITH ADDED LANE EXIT TAPER WITH AUXILIARY LANE

Longitudinal Joint \ Contraction Joint ( Typ. )

Contraction Joint ( Typ. )
= L i < =>| \ => " =>
=>| . = n 74 \' = 77 — +
E'T - T L T N kf\\\‘l\ PCCGorePavf.\A\\ — e
Note: On single lane ramps, longitudinal joint to be

Mainline Pavt. Ramp Povt constructed along centerline of ramp.

2-THRU LANES WITH SINGLE LANE EXIT RAMP

Contraction Joint ( Typ. ) Longitudinal Joint

]

— N —> —> \ —>
—> . —_> . > \ —>

c <

= =
—> ;q —> D 77 —> 1 77 —> |

Auxil:“ary Lan? —> —— PCC Gore Pavi.—| \_L §
5

I
= —
..a.... STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

Mainline Payt. amp Pavt
e P CONCRETE PAVEMENT JOINTS
3-THRU LANES WITH AUXILIARY LANE AND 2-LANE EXIT RAMP
ssssssssss Approved By 9 D .

|

eeeeeeeeeeeeeeeeeeeeeeeeeee

JOINT LAYOUT AT ENTRANCE AND EXIT RAMP TERMINALS [t
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Construction dJoint Bridge

\ Shoulder Pavement

Construetion Joint

\ ( Doweled ) T

( Doweled )

L

AExpan.'sion Joints Shall Be Constructed Parallel To The Existing

Transverse Pavement Joints On Rehabilitation Projects, And Parallel
To The Standard Transverse Pavement Joints Shown In The Plans

For New Construction.

Compression Seal
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Concrete

Rigid Shoulder Pavt. ~
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Compression Seal
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Concrete Pavt. \ N
\
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Sheet Metal Strip—" o
[} [ ] [ ]

~1— Subslab

WITH GRASSED SHOULDER OR FLEXIBLE SHOULDER PAVEMENT

Note:

Immediately prior to placing the seal, the
Joint shall be thoroughly cleaned of all
foreign material. Immediately after the seal
is placed, sheet metal strip shall be bent up
against the pavement edge.

The sheet metal strip shall be a minimum 16 gage
steel, 12" wide and shall be galvanized in
agccordance with ASTM A-526, Coating
Designation G90.

DETAIL SHOWING SHEET METAL STRIP

PLAN

Approach Slab

For Joint Payment See General Note No. 3.

Compression Seal
b N

€ Expansion Joint

F o .

— Sheet Metal Strip

Conc. Pavt.

3" ¢l.

Bars C

L Bars D s . o Subslab

*Class I Concrete
‘ 5'-0"

EINT
NS

REINFORCING STEEL
Mark Size Spac. No. Req. Lgth.
5 6" Varies 4'-6"
D 5 6" 10 W Minus 6"
SECTION AA

( Center About Expansion Joint)

*Finish surfdce smooth. Cure
with heavy coating of wax base
white pigmented curing compound.
Apply second application immediately
prior to placing pavement.

EXPANSION JOINT

Concrete Pavement ——

A
Seal D,imension 1 E—
Plus E"

OPTIONAL SEALS

24 Tool To 4" Radius
ENL B/O" Grind ZI'" Chamfer
'
7/
p _zLu ~— Concrete Pavement
N

N

Polychloroprene Compression
Seal Installed As Per Manufacturer's
Specifications.

Note: All contacting surfaces between the compression
seal and concrete shall be thoroughly coated with
a lubricant -adhesive.

JOINT DIMENSIONS

COMPRESSION SEAL DETAIL

-

-

DESIGN NOTES

. 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 location of expansion joints.

. 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

. The centerline of roadway and the centerline of bridge do

not necessarily coincide. Prior to the placement of the
expansion joint, the centerline of the roadway pavement
shall be determined.

For information on other types of concrete pavement
Joints see Index No. 305.

. Pay quantity for expansion joint is the length of joint to be

constructed across the roadway and shoulder pavements,
measured at right angles to the centerline of the roadway.

Payment for expansion joint shall be full compensation for
Joint construction, including reinforced concrete subslab,
sheet metal strip and compression seal, but, not including
roadway pavement reconstruction assoclated with joint
replacement or reconstruction.

Expansion Joint to be paid for under the contract unit
price for Bridge Approach Expansion Joint, LF.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

BRIDGE APPROACH EXPANSION
JOINT -CONCRETE PAVEMENT

Names | Dates| Approved By
Designad By State Pavement Design Engineer
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See Location 18"
Criteria In Utility
Accommodation Manual

| Ditch Width (w) + 4' |
Replacement Structural Course & Friction Course
Replacement Base

00000000

Stage ¥2 Backflll X
See Notes Below

Stage */ Backfill *
See Notes Below

22" ‘ Varies ! 22"

Diteh Width (w)

FLEXIBLE PAVEMENT NOTES
PAVEMENT REMOVAL AND REPLACEMENT

Pavement shall be mechanically sawed.
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 ( See Index No. 5/4 ).

BACKFILL

COMPACTED AND STABILIZED FILL OPTION

Backfill material shall be placed in accordance with Section 125 of the Standard Specifications.

In Stage *I, construct compacted fill beneath the haunches of the pipe, using mechanical tamps
suitable for this purpose. This compaction applies to the material 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 base,

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 fill is to be placed in accordance with Section 2/ of the Specifications, as approved by the Engineer.

Do not allow the utility being installed to float. If a method is provided to prevent flotation from occurring,
Stages ¥/ and #2 can be combined, if approved by the Engineer.

In Stage *#1, place flowable fill midway up on both sides of the utility. Allow to harden before
placing Stage #2.

In Stage #2, place flowable fill to the bottom of the existing base course.

FLEXIBLE PAVEMENT CUT

10' Min. L 10" Min. Monolithic Slab 10' Min. |

Nearest Joint
In Pavement

-+

Match The Existing Pavement Thickness
( Not Less Than 8" Thickness)

24" Min.

Refer To Index No. 305

Replacement For Butt Const. Joint

Pavement

g —i

See Location
Criteria In Utility
Accommodation Manual

Stage *2 Backfill *
See Notes Below

— Stage *I Backfill *
See Notes Below

RIGID PAVEMENT NOTES
PAVEMENT REMOVAL AND REPLACEMENT

High early strength cement concrete ( 3000 psi) meeting the requirements of Standard
Specification 346 shall be used for rigid pavement replacement.

Pavement shall be mechanically sawed and restored to conform with existing pavement joints
within 12 hours. ( See Index No. 305)

GRANULAR 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.

Fill material shall be placed in accordance with the Standard Specifications. Fill material
shall be special select soil in accordance with Index No. 505.

In Stage ¥/, construct compacted fill beneath the haunches of the pipe, using mechanical
tamps suitable for this purpose. This compaction applies to the material 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 mechanical methods then flowable fill may be used.

Flowable fill is to be placed in accordance with Section 12/ of the Specifications, as approved by the Engineer.

Do not allow the utility being installed to float. If a method is provided to prevent flotation from occurring,
Stages #/and #2 can be combined, if approved by the Engineer.

In Stage *1, place flowable fill midway up on both sides of the utility. Allow to harden before
placing Stage *2.

In Stage ¥2, place flowable fill fo the bottom of the stone layer.

RIGID PAVEMENT CUT

TRENCH CUTS AND RESTORATIONS ACROSS ROADWAYS

~~|—*9 Stone Or Equivalent When Flowable Fill Option Is Used

GENERAL NOTES

I. The details provided in this standard index apply fo 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 welght. Where
highly compressable material exists, the amount, shape and depth of flowable
fill must be engineered to prevent pavement settlement.

3. These details do not apply to utility 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 backfill up to 6" above fop of pipe.
Geotextiles may be required to encapsulate the special 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 lieu of dense graded friction course.

Existing broken and seated pavements shall be freated 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 fill to reduce the time traffic is taken off a facility is
acceptable but must have prior approval by the Engineer. Flowable fill
use is allowed only when properly engineered for pavement crossings,
whether straight or diagonal, and shall not be installed for significant
depths or lengths. The maximum length shall be fifty (50) feet and a
maximum depth of six (6) feet unless supported by an engineering
document prepared by a registered professional engineer that specializes
in soils engineering. The engineering document shall address the
evaluation of local groundwater flow interruption and settlement potential.

9. Excavatable flowable fill is to be used when the flowable fill option is selected.

10. When approved by the Engineer, in lieu of the pavement and base,
non -excavatable flowable fill may be used for manhole stabilization and ring
and cover adjustments. Excavatable flowable fill shall not be used within the
limits of the pavement and base.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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f

I’ Min. Clearance Between Obstruction
And Flow Line Of Cutlet Pipe

J\Ii
A *—l
Grout When Box Precast Carrier
\ //\

SECTION LONGITUDINAL TO CARRIER PIPE

No Joints Allowed Within Structure
( Non -Pressure Or Non-Fluid Carrier Installations )

UTILITY CONFLICT CONDITION I

Carrier Casing: The Casing Shall Be Rated To The
Greatest Pressure Of Either The Carrier, That's
Called For By Design Or That's Required By
Construction. The Casing May Be Steel, Cast
Iron, Ductile Iron Or Plastic. The Casing Can Be

Seamless Or Sealed Half Sleeves.
A "-I For Structure Type See Plans
Grout

/ Carrier
|

Annular Space Plug/Seal Option:
Flowable Fill Or Neoprene Flexible Seal
See Note No. 3

o
%

o203

%
5
o

o
%%
0%
R

’.

R
5
5
5

5

g
S
oo
s
55
s

s

Carrier \

NOTES FOR UTILITY CONFLICT PIPE

I. These details are for construction field expediency to resolve utility conflicts that cannot be
remedied by relocation. For conflicts determined during design, use the construction shop
drawings for structure details.

2. Concrete used In conflict structures shall be as specified In ASTM C478. 4000 psi may be used
in lieu of Class I concrete.

3. Maximum opening for pipe shall be the pipe OD plus 6". Mortar used to seal the pipe into the
opening will be of such mix that shrinkage will not cause leakage into or out of the structure.

4. If the conflict structure is round or there are multiple inlet or outlet pipes, then the wall section
should be reviewed for strength.

Allow 2 feet minimum clearance on one side of
utility for maintenance purposes and no less than
| foot clearance on the other side

\
| , e | Z
B j .\& B ‘
N~ Carrier Spacer Or Cradle
I'Min. Clearance Between Obstruction :
And Flow Line OF Outlet Pipe (Cradle Option Shown )

SECTION LONGITUDINAL TO CARRIER PIPE

( Pressure Or Fluid Carrier Installations )

UTILITY CONFLICT CONDITION Ir

UTIUTY CONFLICT PIPES THRU STORM SEWER STRUCTURES

/| = W = |/

SECTION BB

|
|
|
|
|
|
|
|
|
|
|
A —

DESIGNERS NOTE

"Sumped" Conflict Manholes Shall Not Be Used Unless The System
Is Hydraulically Designed To Account For The Headloss Generated
If The Sump Is Completely Blocked

SECTION AA

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

MISCELLANEOUS
UTiLITY DETAILS

Names | Dates| Approved By

Lt Leboon
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Designed By
Drawn By Revision Sheet No. Index No.
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Manhole \\O * \klm N
* \\ | | Manhole \\\o ‘ :

— -
Manhole —| * /

Median Edge Of Pavement On Curbed

Or Unourbed Divided Facility Or One-Way Faoility O Type F Curb On Divided Facility

% Longitudinal Cut Lines For Both Curbed And Uncurbed Facilities
Must Coincide With A Regular Seam Or Mid-Lane Point In Order
To Be Outside The Wheel Path

PLAN VIEW
FOR TWO OR MORE LANES (TWO LANES SHOWN )

Longltudinal Cut Line
,/ ( Outside Wheel Path Where Practical )
Varies
(4'Min. )

Transverse Cut Line \ / Transverse Cut Line

MH Or
Ring & Cover
Excavation

4' Min. 4' Min.

Varies
(4'Min. )

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, but the transverse seams shall extend tfo the neareast
existing joint.

3. See Sheet | for replacement pavement.
STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

MISCELLANEQUS
UtiLITYy DETAILS

NON-TRENCH PAVEMENT CUTS FOR UNDERGROUND UTILITY STRUCTURES IN PAVEMENT T Appm@ve” 1t

State Utilities Engineer
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120" Max. \ 120" Max.*

30' Max.

A D D D D D E D D F D D A

L } 5' } 5| 4

| |

i POART i !
Rigid Structure; 6" Min. For Turnouts

KUEN Joint( s ) Required When Length Exceeds 30’
SAWED JOINTS

Return Curb 0 0 0

4"
441\,,
AJ\‘,A =

X Return Curb

Rigid Structure; 6" Min. For Turnouts

OPEN JOINTS

EXAGGERATED SCALE
LONGITUDINAL SECTION

SIDEWALK JOINTS
JOINT LEGEND

ﬁ" Expansion dJoints ( Preformed Joint Filler )
- 4" Dummy Joints, Tooled
§" Formed Open Jolm‘s
ir" Saw Cut Joints, lz Deep (96 Hour ) Max. 5' Centers
- & Saw cut Joints, 14" Deep (12 Hour) Max. 30' Centers
- é" 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

NOTES FOR CONCRETE SIDEWALK ON CURBED ROADWAYS

I. Sidewalks shall be constructed in accordance with Section 522 of the FDOT Standard Specifications
except for public sidewalk curb ramp runs which shall be finished in accordance with Index No. 304.

2. Bond breaker material can be any impermeable coated or sheet membrane or preformed material having
a thickness of not less than 6 mils nor more than 4

3. For public sidewalk curb ramps see Index No. 304.
4. For turnouts see Index No. 5/5.
5. Sidewalk shall be paid for under the contract unit price for Sidewalk Concrete (__ Thick), S.Y.

Utility Strip Sidewalk
‘ Varies ‘ Varies (5'Std. )

0.02 0.02
SECTION AA Back Of Sidewalk Variations
Omit Joints On Curb Ramps
A (Signal Pole Or Controller Base, Ex. )~ A |
Walkaround ( 3' Min. ) A (Utility Pole, EX.)

i/Wa/karound (3'Min.) A I A~
-

' A \\—S dewalk A — A \Sldewalk ‘
/ Turnout \ ‘ I QJ LQ ‘ L

Turnout Or Side Street
( Full Return Shown)

\unmy Sfr/p\ Turnouf ¥Ufl Iity anp»\

A— A/ Curb or Curb And Gutter

- —_—
A=
SIDEWALK WITH UTILITY STRIP

Sidewalk /
Varies (6'Min. ) A

v I

Flush-Tooled Edge\

— I

0.02 - Back Of Sidewalk Variations /

SECTION BB Omit Joints On Curb Ramps

A (Signal Pole Or Controller Base, Ex. )

t/Walkaround (3'Min.) A (Uttlity Pole, Ex.)
‘ ‘ ( Walkaround (3'Min. ) I - A/
A
J AN A ]
Side wa/k S dewalk

Q% Turnout el QJ f l\g ' r\ Turnout Or Side Street

/£ ( Full Return Shown )

- G/ Turnout-" Curb or_Curb And Gutter
A
B

SIDEWALK WITHOUT UTILITY STRIP

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE SIDEWALK

Approved By N

CONCRETE SIDEWALK FOR CURBED ROADWAYS i RV Y 3]4

Drawn By HKH 11/93 | Revision Sheet No. Index No.
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30' Max. Tj
[ o) sl sl sl 5o
. 5| 5| 55|55 5
Flexible PGV*-\A T XUEV Joint( s ) Required When
T = t“ | | I T ‘Z Length Exceeds 30'
- ~
\
|
Graded Turnout
120" Max. " /20" Max. * 30, Max. 30/ Max.
30" Max. ) 30’ Max. ! !
{ L . MW
, A D D D DD E D D F D D A D DE D D A
! 1 1 1 1 1 1 1 1 1 1 ! 1 !
RrgidPavf.é\\j 5‘5‘5‘5}5‘5}5“%‘5 ﬂum}5}5 5}%}5 5}%}5
*Iu u=v_¢u T 1 u\u]"'\u T N ol T T S
‘ N N SRS
[ N N
_

SAWED JOINTS

SCAN-ANCA AR

Flexible Pavf.\ [

4"

Graded Turnout

o fer

/ v
z
Rigid Pavf.\‘\"{

4"
6"
Min.] 1

OPEN JOINTS

EXAGGERATED SCALE
LONGITUDINAL SECTIONS

SIDEWALK JOINTS

JOINT LEGEND

A- 4" Expansion Joints ( Preformed Joint Filler )

B- 4" Dummy Joints, Tooled

C- 4" Formed Open Joints

D- -,5'?-" Saw Cut Joints, Ié' Deep (96 Hour ) Max. 5' Centers
E- &' Saw Cut Joints, 15" Deep (12 Hour ) Max. 30' Centers

F- z" Expansion Joint When Run Of Sidewalk Exceeds 120'.
Intermediate locations when called for in the plans or at locations
as directed by the Engineer.

NOTES FOR CONCRETE SIDEWALKS ON UNCURBED ROADWAYS

. Sidewalks shall be constructed in accordance with Section 522 of the FDOT Standard Specifications.

2. Sidewalks adjoining driveways 24'and wider, right in-right out composite driveways 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" (6/0 mm) from the edge of driveways and edge of side roads and
streets. Detectable warning surfaces shall conform to the requirements described in the General
Notes on Index No. 304.

For sidewalks continuous through driveways, detectable warning surfaces are not required.

3. For turnouts see Index No. 5/5.

4. Sidewalk shall be paid for under the contract unit price for Sidewalk Concrete ( ___

T T T
Sidewalk ‘
| I\ N

*/ ¥

/ \ Border
/ Driveway \

Thick ), SY.

Sidewalk
Varies (5'Std. )

0.02
 ———

SECTION CC

2' Detectable Warning Surface —

Edge Of Traveled Way/

CONTINUOUS SIDEWALK

_ 2' Detectable Warning Surface

C 2' Detectable Warning Surface
| Xﬂ -

P
e I

Driveway

\ Border / /

Side Road Or Street

7

Edge Of Traveled Way/

DISCONTINUOUS SIDEWALK
PLAN

CONCRETE SIDEWALK FOR UNCURBED ROADWAYS

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

CONCRETE SIDEWALK

Names |Dates| Approved By N

Designed By | SPECS Roadway Design Engineer
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GENERAL NOTES

The illustrations for guardrail applications are Standard configurations; adjustments are to be made as required by site 2.

specific conditions to attain optimum design for function, economy and serviceability.

. The beginning of guardrail need shall be at the greatest of the upstream distances from the hazard, as determined from

Figures | and 2, and other application details of this Index.

. One Panel (i.e. panel length) equals 12'-6". Guardrail shall be constructed with rail elements 12'-6" in length except where

25'-0" elements are called for by this and other standards ( indexes) or specifically called for in the plans.

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.
(b) Medians of uniform width that are occupied by other transportation and joint use facilities.
(¢) Medians of uniform or variable widths with independent vertical alignments not suited to normal median guardrail
installations.
(d) Medians of bifurcated roadways.

3. Straight rail sections may be used to construct radii of 125'or greater. For radii less than 125'the rail must be fabricated
Post spacings shall be 6'-3" except that reduced spacings shall be used for (a) transitions to anchorages at rigid structures ( shop-bent) to fit.
such as bridges ( See Detail J and Index No. 402 ) and transitions to redirective crash cushions, (b) the conditions in
Note No. 7 below, (c ) special post applications, (d ) reduced post spacing required for specific end anchorage assemblies, /4. Crash cushions may be required in lieu of or in conjunction with guardrail at locations where space does not permit
and, (e ) specific spacings called for in the plans. 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.
4. Guardrail mounting height for the W-beam without rubrail and for thrie-beam is I'-9" to the center of beam, and for W-beam
with rubrail 2'-0" to center of beam. Modified thrie-beam shall be mounted at a height of 2'-0" to center of beam. The /5. Corrugated sheet steel beams, end shoes, end sections and back-up plates shall conform to the current requirements of
height is critical and shall be attained in all cases; a tolerance of 3" above and |" below the standard mounting heights is AASHTO MIB0, Class A, Type II (zinc) coating. All other metallic components, hardware and accessories shall be in
permissible over necessary surface irregularities ( e.g., across shoulder gutters, inlets and roadway surface break lines ). conformance with the appropriate current AASHTO requirements.
5. All guardrail panels, end sections and special end shoes shall be lapped in the direction of adjacent traffic. Recycled beams: Used Class A guardrail beams that have been refurbished to condition new (AASHTO MIBO) may be
used for both construction of new gquardrail and maintenance of existing guardrail. Refurbishing shall include stripping
6. Flared end anchorage assemblies providing 4' offset are the standard end treatments for single face free standing guardrail of the existing galvanizing, resforation of the base metal in section and straightness free of warp and deformation,
approach ends. Parallel end anchorage assemblies for guardrail approach end treatments will be constructed only when restraints and, regalvanizing to AASHTO Type II specifications. Refurbished beams that retain ruptured holes, gashes or tears
prevent construction of flared end anchorages. will not be accepted.
7. At above ground rigid hazards where the face of guardrail is offset from the hazard less than the 4'minimum for standard /6. Steel offset blocks other than modified thrie-beam offset blocks are not permitted for new gquardrail construction.
W-beam, other guardrail configurations may be applicable; see General Note No. |0 and the minimum offset table on Sheet I7. Existing steel offset blocks may remain throughout the service life of the existing guardrail. Permissible post and
For guardrail with post spacing less than 6'-3" the reduced spacing should extend a minimum of one panel in advance of offset block combinations are tabulated on Sheet [5.
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. 4I0 for safety shape concrete barriers and typical applications, and the I7. Where necessary to enlarge or add holes to galvanized guardrail, the work will be done by drilling or reaming. Damaged
plans for special barrier shapes and applications. galvanized guardrail will be metalized in accordance with Sections 562 and 971 of the Standard Specifications. No burning
of holes will be permitted.
8. In addition to use at roadside hazards or other areas where the Engineer has deemed guardrail necessary, guardrail will
be required on flush shoulder sections where fill slopes are steeper than [:3 within the clear zone, and curbed sections /8. Guardrail reflector color ( white or yellow ) shall conform to the color of the near lane edgeline.
where fill slopes are steeper than 1:3 within 4'of the face of curb when fill heights are &' or greater.
/9. Any run of guardrail with existing concrete posts that is being reset under a construction or maintenance contract shall
9. The guardrail to bridge connections contained in this Index are for bridges with Test Level 4 traffic railing barriers. be reset using timber or steel posts. Repair within a run of guardrail with existing concrete posts can be made with
For guardrail to concrete barrier wall connections see Index No. 4/0. For existing bridges receiving retrofit traffic either steel, timber, sound salvaged concrete posts; replacement in kind of damaged posts is to be made when like posts
railing barriers see Index No. 402. are on hand at time of repair.
10. The W-beam guardrail system in this index is the standard system fto be used on the State Highway System where a 20. Substitutions between thrie-beam guardrail and concrete barrier wall are not eligible for VECP consideration.
Test Level 3 semi-rigid barrier is required.
2l. On roadways designated for reverse laning, all downstream ends of guardrail that are not shielded or that are not

.

Thrie-beam guardrail panels shall be used in guardrail transitions to bridge traffic railing barriers, to concrete and certain
water filled safety shaped barriers, certain crash cushions and as a continuous barrier when called for in the plans. For
additional information on rail attachment, post spacings, nested rails, location of thrie-beam transition panels and offset
block configurations see details elsewhere in this Index, and Index Nos. 402, 4/0, 416, 435, 440 and 44/. The use of

thrie -beam guardrail with standard offset blocks ( Test Level 3 semi-rigid system) may be considered where one or more
of the conditions listed below or similar conditions are anticipated or exist:

W-beam deflection is marginal,

W-beam with rubrail considered functionally deficient,

Vehicle overriding W-beam is probable,

Drainage will be impeded or blocked by the use of concrete barrier wall (subject to deflection space requirements ),
High frequency of repairs to W-beam,

Spandrel beam with low deflection needed around unrelocatable structure, and,

A

The modified thrie-beam guardrail is a Test Level 4 semi-rigid system and may be used where a Test Level 4 quardrail is required.

designed as approach end terminals shall be marked with post-mounted Type 3 Object Markers. Trailing bridge ends
and trailing shoulder concrete barrier wall ends shall be marked with Type 3 Object Markers except where there is
trailing end guardrail. Object markers to be installed facing reverse laning traffic.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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Clear Zone Limit Or Horizontal
Clearance Limit In Accordance
With The Criteria In Volume |
Chapters 2,4 And 25 Of The
"Plans Preparation Manual” and
Index No. 700.

Back Of Hazard\

0,07
4

7
Extended ,”7
Hazard
N

X (Length Of Advancement) Ft.

| — Beginning Of Length Of Need

N—

b
\

Hazard Inside
Clear Zone Or

A A A

Q Horizontal Clearance

A

Hazard Free, Traversable Slopes

End Anchorage Assembly (Flare Shown ) |

Varies

A

0
¢ ar, .
{ipe

Approach End Anchorage

H A A

H
Face Of Guardrai/i

S~ Edge Of Traffic Lane

Point Of Departure /<:|

Design 4

Speed X (Length Of Advancement) Ft.
mph

<45 = 6 (D-d)

=50 = /3 (D-d)

4 Length of advancement determined from the diagram and equations above establishes the /location of
the upstream beginning length of need for guardrail, however, the length of advancement can be no
less than that required by other details of this index.

The flared end anchorage with 4' 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) the back of
hazard, when the hazard is located inside the clear zone or horizontal clearance or (b) the clear
zone or horizontal clearance outer limit, when the hazard extends to or goes beyond the clear zone
or horizontal clearance Iimit. For left side hazards on two-way undivided facilities, D is measured
from the inside edge of the near approach traffic lane (see Figure 2 ).

d=Distance in feet from the near edge of the near approach traffic lane to the face of guardrail
For left side hazards on two-way undivided facilities,
d /s measured from the inside edge of the near approach traffic lane (see Figure 2 ).

at its intersection with the departure line.

LENGTH OF ADVANCEMENT - FIGURE |
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Clear Zone Limit Or

Horizontal Clearance L/‘mif\

Back Of Hazard\ 4‘

Type I End Anchorage Assembly

( Standard For Trailing Applications ) —

o X (Length Of Advancement)
s
L)
2 .
887 Vories . |, End Treatment __ Beginning Of Length Of Need
Z & £ ( For Approach End Anchorage Assemblies )
7, / /
|// Z = — | I :
# %Hazard Free, Traversable Slopes
I Hazard Inside ‘ Ap Approach End Anchorage Assembly
6'Min. Clear Zone Or 20100, ) ( Type Varies)
Horizontal Clegrance S Hre ;.
Q ~£ e
I\ g I | g i A I . —
| 7\ — ~—Face Of Guardrail o T—0

S~ Edge Of Traffic Lane
Length Of Need

Trailing Departure Line—|""

Required Extension

Point Of Depa}'fure/

<4

\
Length Of Guardrail System ( Limit Of Pay For Guardrail )

(LEFT SIDE OPPOSITE HAND)

ONE-WAY TRAFFIC

(LA ) Clear Zone Limit Or
Horizontal Clearance Limit

(RA ) Clear Zone Limit Or
Horizontal Clearance Limit

Approach End Anchorage Assembly

Beginning Of Length Of Need (LA) E/,/’ Beginning Of Length Of Need (RA)
k=]
,::S/, % /Back Ofr Hazard
X (Length Of Advancement LA) ] 3 ./ . X (Length Of Advancement RA)
i R ! | ’— 0,
8 i
Approach End Anchorage Assembl — 7§ T — ‘
(/;}e;:aci/ ar/‘gs) nchorage Assembly Hazard Free, Traversable S/ope.sﬁ/ |__+— N Hazard Free, Traversable Slopes ( Type Varies)
. LA) Hazard Inside Clear Zone Pepor,
e LiN€ (=— / Or Horizontal Clearance 2 ~ure Line
—_ pepartur &= g T sy
L85 g5 3 R R Bl R i i i ialln B A R A= -
<
— - \ | 2 Face Of Guardrail— | | ‘ Cle T~
< ‘
- — d End ‘ Vari ‘ < "~ Edge Of Traffic Lane ‘ . ‘ End Point OF Departure ( ,‘%A)/
_— - _ Treatment |, Varies | <: RIGHT APPROACH (RA) ‘ Varies | Trem‘mem‘qh
I R N —————..

Point OF Departure (LA)

LEFT APPROACH (LA)T=>

Length Of Need

Length Of Guardrail System (Limit Of Pay For Guardrail )

TWO-LANE TWO-WAY TRAFFIC

For description of the dimensions D, d and X, see Length of Advancement - Figure |.
For additional shoulder guardrail information, see Details B and C.

LOCATING TERMINALS ON SHOULDER GUARDRAILS - FIGURE 2
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’ ;
6" Varies

Varies Approach End Anchorage Assembly

Min.] | (2 Panels Min.) { Flare Shown )

End Anchorage Type I

Flared End Section 4' Min.
\ B B g g g g A A | B8
— T T T T T T T T T T T T~ "Galder Line - - | _Approach End Anchorage Assembly | Varies | Varies | Varies | _Approach End Anchorage Assembly |
(Flare Shown) (2 Panels Min. ) ‘ (2 Panels Min. ) (Flare Shown)
<3 Edge Of Traffic Lanes Hazard
— 4'Min M
Shoulder Line —— End Anchorage Type IT Mn B B B A B B B B A A A B B B A8
Flared End Section—~ 4 o ¥ T T T T T T i 7 ~— Shoulder Line
. i yial 4' Min.
Approach End Anchorage Assembly Varies Min. ,;L_‘ N — _
‘F‘ (Flare Shown) i (2 Panels Min. ) Hazard Varies | Approach End Anchorage Assembly - Edge Of Traffic Lane <4
\E‘EL 4' Win 6 (2 Panels Min. ) ( Flare Shown) _ _ =
' g g 8 g g g g B MiDd _~—Flared End Section Edge Of Traffic Lane —
Shoulder Line: End Anchorage Type II _ Shoulder Line —, _
B ]

Edge Of Traffic Lanes —>

Shoulder Line

Varies

Approach End Anchorage Assembly

g N Approach End Anchorage Assembly Varies ‘ Varies ‘
\ \

‘ Approach End Anchorage Assembly Varies | Varies _| &'
I

]
\F lared End Section

\ (Flare Shown ) [~ (2 Panels Min.)

(2 Panels Min.) |

End Anchorage Type II UNDIVIDED ROADWAY- DETAIL C

| I I | Notes For Details B & C:
(Flare Shown) (2 Panels Min.) Min. See General Notes Nos. |, 2, 3,4, 5,6,7 and 8.
Median Guardrail Applications Shown Are For Locations See Details K and L for guardrail offsets.
Where Approach End Anchorage Assemblies Are Outside For end anchorage ossemblies see sheets elsewhere in this Index and the plans.

Of The Opposing Roadway Clear Zone.

For hazards that require shielding and are located back of curb see other sheets of this index, and where

DIVIDED ROADWAY- DETAIL B rigid barrier is required see Index No. 4I0.

GUARDRAIL APPLICATION FOR ROADSIDE HAZARDS

(Flare Shown) ‘

|_6' | Varies _|_ IPanel | 4 Panels Min.
| Varies _|_1Panel | 4 Panels Min. Min
End Anchorage Type I With Buffer End Section When
Located Qutside Of Approaching Clear Zone, Crash Cushion
Required When Inside Approaching Clear Zone; See <O _— Edge OF Traffic Lane
Sheet 8 And General Note No. /3. <O )
_—Edge Of Traffic Lane Flared End Secﬁon\‘_‘ ‘ ‘ _— Shoulder Line ‘
‘ ‘ Shoulder Line _I’H _H_H_H___‘__ I R
_——— e — — — — — = —— —— — — — 4',14,-,,% d g [ ] x
8§ § § § § §1 ¢ ¥ End Anchorage Type I : U= /
/25'R: | : 10 Taper Rate 4'Min Hozard 125'R: |: 10 Taper Rate b [i]
/87'R: |:15 Taper Rate 187'R: |:/5 Taper Rate a | A
Hazard End Anchorage Type IT T A 0 3}
I25'R: |: 10 Taper Rate 4 Min. q_ B B *
|_#Min.  187'R: |:15 Taper Rate Flared End Section——"~{=&__H® A1 Auer " -
______7_____‘__H_H__H_H__H_H__H_H_H_H____ ShoulderLine/_
Shoulder Line ‘ ‘ Edge Of Traffic Lane — <4
- A End Anchorage Type II With Buffer End Sectlon When Located
Edge Of Traffic Lane | m—p End Anckorage Type IT With Buffer End Section When Outside Of Approaching Clear Zone, Crash Cushion Required When
Located Outside Of Approaching Clear Zone, Crash Cushion Inside Approaching Clear Zone. See General Note No. /3
4 Panels Min. | Panel Varies Required When Inside Approaching Clear Zone; See
\ \

This Guardrail Configuration Applies Where Approach End Anchorage Assemblies
Cannot be Located Outside Of The Opposing Roadway Clear Zone.

OPPOSING TRAFFIC- DETAIL D

Notes For Details D & G:
See General Notes Nos. 1, 2, 3, 4, 5,7, and 13.
See Details K and L for guardrail offsets.

For hazards that require shielding and are located back of curb see other
sheets of this index, and where rigid barrier is required see Index No. 4I0.

GUARDRAIL APPLICATION FOR NARROW MEDIAN AND GORE HAZARDS

Sheet 8 And General Note No. I3. ONE-WAY TRAFFIC- DETAIL G
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Installation When Other Hazards Or Shoulder Gutter Are Present

Approach End Anchorage 2

Assembly (Flare Shown) Varies 2.5 Panels __ Transition Section (See Detail J)

m i 5 g i i

q | ] i g

<:| : Bridge Rail Projection

|:> : Bridge Rail Projection N

LR

Approach Slab

T SU00E00]

Wﬂﬂﬁﬂ*“““

Approach End Anchorage
Assembly ( Flare Shown)

Varies 2.5 Panels Transition Section ( See Detail J)

|

Installation When Other Hazards Or Shoulder Gutter Are Present

AWith Four Or More Lanes Trailing Guardrail Anchorages May Be As Shown In Detail P Unless Other Anchorage Called Out In The Plans

UNDIVIDED ROADWAY

Bridge

Installation For Bridge End Hazard Only ( No Shoulder Gutter)

Transition Sectlon (See Detail J )

Approach End Anchorage
Assembly ( Flare Shown )

pooag g .8 8 |

| Il 4

Approach Slab

S
Bridge Rail Projection — I:>

Bridge Rail Projection

Guardrail Not Required Except Where Slope
Steeper Than | : 3 Or Other Hazards Are Present

Varies ‘ 4 Panels W-Beam

BHHEE H B H ]

] i i

Approach End Anchorage A
Assembly ( Flare Shown )

Transition Section (See Detail J)‘

Installation For Bridge End Hazard Only ( No Shoulder Gutter)

| q g L
; - Bridge Rail Projecfmn
End Anchorage Type I Approach Slab
Flared End Section

DETAIL O

Notes For Details 0 & P:

For Median Guardrail See

—

—_

~ Bridge Rail Projection &

Approach Slab

¢ ° °

g
/H"Tﬂﬂ“ﬁﬁ |

Approach End Anchorage
Assembly ( Flare Shown)

Varies 2.5 Panels

7T 0 888000

T T
Installation When Other Hazards Or Shoulder Gutter Are Present

Transition Section (See Detail J )
T

DIVIDED ROADWAY

See General Notes Nos. |, 2, 3,4, 5,6,8 and 9. See Detail J for connections to bridges.
For end anchorage assemblles see sheets elsewhere In this Index and the plans.
Shoulder gutter in itself does not require the installation of guardrail.

GUARDRAIL APPLICATIONS FOR BRIDGES WITH FULL WIDTH SHOULDERS AND
SAFETY SHAPE TRAFFIC RAILING BARRIER EXTENDING FULL LENGTH OF APPROACH SLAB

T
> I

Brit

=%

i

Sheets

il

ﬁ
ﬁ#

Installation For Bridge End Hazard Only ( No Shoulder Gutter }

Approach End Anchorage
Assembly ( Flare Shown )

L

Transition Section (See Detail J),

pooag g o 8 il | | |

Bridge Rail Projection—

Approach Slab

7 & 8 And General Note II.
‘—

Flared End Section
End Anchorage Type I

Approach Slab

it

Bridge Rail PFOJerIOD\

=5 L R

4 Panels W-Beam LVaries

Guardrail Not Required Except Where Slope
Steeper Than | : 3 Or Other Hazards Are Present |

DETAIL P
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) oo E
Installation When Other Hazards Or Shoulder Gutter Are Present Installation For Bridge End Hazard

Guardrail Not Required Except Where Slope Steeper

Installation For Bridge End Hazard

Than | : 3 Or Other Hazards Are Present
Only (No Shoulder Gutter ) Only (No_ Shoulder Gutter )
Approach End Anchorage Varies Transition Section . ) Varies | 4 Panels Transition Section Approach End Anchorage
Assembly (Flare Shown) | Varies _ | Panels , _ See Index No. 402 ;g ‘;’7‘7,’77;’:)’(’ ﬁ:"’;’gg ﬁgggn‘fl; fg‘ljaé"cgggg/%e) 6'(Min. ) ‘ See Index No. 402 _, . Assembly (Flare Shown )
Min. . | Z
M ! End Of Hazarg
i B ] ] n M
i ik S B 8B B op_p pppepn i o m I 2 2 2 2 nM S p— i —| i 2 g 8 i

Bridge Rail Projecﬁon//
Approach Slab

Bridge

Approach Slab

>

Bridge Rail Profection ~

End Anchorage Type IT
Flared End Section

Approach Slab

{4

Bridge

NI

Approach Slab

Bridge Rail Projection /

I ] — - —
T T T T T ] T ] T 0 S LHHHHH—H T 8 i H b t HN
W Transition Section Approach End Anchorage® For Median Guardrail See Sheets 9 & /0 And General Note 12
Approach End Anchorage Varies Transition Section See Index No. 402 Assembly ( Flare Shown )
Assembly ( Flare Shown ) ‘ Varies | | Panels ‘ See Index No. 402 \ - ] T T
Min. .
: : Approach Slab 4 Flared End Section
. Installation For Bridge End Hazard 1 1
Installation When Other Hazards Or Shoulder Gutter Are Present Only (No Shoulder Gutter ) : Bridge End Anchorage Type IT
Bridge Rail Projecﬁon\‘ N { X | Approach Siab N
AWith Four Or More Lanes Trailing Guardrail Anchorages May Be As Shown In Detail I Unless Other Anchorage Called Qut In The Plans _ S I . -
T ] ] ] L] ] L] g LB A L o i L T T
UNDIVIDED ROADWAY - DETAIL H T — T
; End Of Hazard
Approach End Anchorage . Varies Transition Section 6 (Min)
Assembly ( Flare Shown) | Varies | |Panels See Index No. 402 d
‘ =~ Min. 4 Panels Varies

Installation When Other Hazards Are Present Or Shoulder Gutter Present

Notes For Details H & I:

See General Notes Nos. I, 2, 3,4, 5,6, 8,and 9. See Detail N and Index No. 402 for approach connections to bridges.

For end anchorage assemblies see sheets elsewhere in this Index and In the plans.
Shoulder gutter in itself does not require the installation of guardrail.

No Panel (s) Required In Absence Of Other Hazards

Guardrail Not Required Except Where Slope Steeper Than | : 3 Or Other Hazards Are Present

T
Guardrail Not Required Except Where Slope Steeper
Than | : 3 Or Other Hazards Are Present

DIVIDED ROADWAY - DETAIL I

GUARDRAIL APPLICATIONS FOR BRIDGES WITH FULL WIDTH SHOULDERS AND
SAFETY SHAPE TRAFFIC RAILING BARRIER EXTENDING LESS THAN FULL APPROACH SLAB LENGTH

Varies To Meet Need When Other Hazards Are Present

Varies Varies
Approach End Anchorage Transition Section 6'(Min.)
| Assembly ( Flare Shown) | Varies ___See Index No. 402 End OF Hazard | Panel ( See Detail W)
/25'R: | : 10 Taper Rate
| Panel ( See Detail W) Flored End ’/‘ End Anchorage Type II 187'R: [: 15 Taper Rate
/25'R: | : /0 Taper Rate Section N\ 2 2 g g 2 B tat s g 5 2 a
M I87'R: |:15 Taper Rate Projection OF Normal —* ‘ I Y R R a— :
B s g it st 8 4 . . \ Shoulder Line J [+ 10 For Design Speeds <45 mph
Frojection OF Normai = ‘ i ] i I B8 ptonnnn | Bridge Rail Projection / : 15 For Design Speeds 250 mph
JECTIon

Offset
Shoulder Line

[}
Bridge Rail Projecfion/
See Detail K
Bridge Rail Projection

[+ 10 For Design Speeds<45 mph See Detail K

| : 15 For Design Speeds =50 mph
Offset
Offset

Approach Slab

Exist. Bridge 17

<

| : 10 For Design Speeds<45 mph

Projection Of Normal | : /5 For Design Speeds =50 mph

Shoulder Line

For Median Guardrail See Sheets 9 & 10 And General Note

— —,~

—

Approach End Anchorage
Assembly ( Flare Shown)

u‘ L] L] L] ] T ] B 0 —trguuuuy
| Panel ( See Detail W)B See Detail K

125'R: | : 10 Taper Rate
187'R: | : /5 Taper Rate

Transition Section

Bridge Rail Projection
Projection Of Normal

Shoulder Line \

Varies

: I5 For Design Speeds 250 mph

See Index No. 402

<
>

Approach Slab

Exist. Bridge

Approach Slab

Exist. Bridge

\ No Panel (s) Required In Absence Of Other Hazards
Varies To Meet Need When Other Hazards Are Present

Approach End Anchorage
Assembly ( Flare Shown )

AWith Four Or More Lanes Trailing Guardrail Anchorages May Be As Shown In Detail I Unless Other Anchorage Called Out In The Plans

UNDNVIDED ROADWAY - DETAIL S

Offset
I/ ll.- 10 For Design Speeds<45 mph
[
] 4 |} * ] L]

Varies

I
‘ No Panel (s) Required In Absence Of
Other Hazards, Varies To Meet Need
When Other Hazards Are Present

‘ Transition Section

L/Panel (See Detail W)

125' R:

| : I0 Taper Rate

187'R: | : 15 Taper Rate

See Index No. 402

Notes for Details S & T:

See General Notes Nos. |, 2, 3, 4, 5, 6,8 and 9. See Detail N and Index No. 402 for approach connections to bridges.

For end anchorage assemblies see sheets elsewhere in this Index and the plans.

DNVIDED ROADWAY - DETAIL T

GUARDRAIL APPLICATIONS FOR BRIDGES WITH LESS THAN FULL WIDTH SHOULDERS AND

125'R LAYOUT

187'R LAYOUT
See General Note No. I3

STANDARD PANELS SET TO
RADIALS ADJOINING BRIDGES

DETAIL W

Wing Post

Wing Post Mng Post

54"

-

6.26'

Wing Post

== s
6.25'

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

GUARDRAIL

SAFETY SHAPE TRAFFIC RAILING BARRIER EXTENDING LESS THAN FULL APPROACH SLAB LENGTH TR R ) e 400
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Approach Slab

Bridge I For Guardrail Lengths See Table Below Left | 10" Min. | <:|
5 [ ‘ T o Edge Of Travel Lane
" . | : 10 For Design Speeds <45 mph
6'0r [0' Shoulder (Std.)~|— i |} | Tronsition Section ‘ I+ 15 For Design Speeds =50 mph Wiso. Asph. Pavt. To Suif
|+ 25 When Shoulder Gutter P t 15C. - . ! i
| ‘ ‘ / ‘en ulder Gutter Presen Shoulder Treatment - Shoulder L/ne\
§ T JOBB000 0 0§ ] T T T T - HﬂLﬂLH . . . . . . =~ . . : Shoulder T .
— oulder Transition
: — Extended Shoulder Not
N Guardrail 125'R: | : 10 Taper Rate : ( Extended Shoulder )
Break Pamf'“\‘ 187'R: | : 15 Taper Rate Extended Shoulder/ Extended Shoulder>\ —_— Sfeew”//'ﬂ _”
j 5' Misc. Asphalt Pavt. (See Detall W) _—Slope Varies —~ - »— Slope Varies
£ o
N N _ - _ § I _ /Medlan
GUARDRAIL LENGTH (Ft.) Approach End Anchorage Assembly b

pesign|  projected cz 6% &' Rawy. Shidr. [I0"& 12" Rwy. Shidr. N
Speed ADT (Ft.) | yMin. " cuardrit| Min- | Guardrari Remarks 5
(mph) Wwigth | Lenath | “wigth | Le9th | Lengths are based on minimum median widths and on standard S

60-70 | = /500 36 50 | 356.5 54 | 306.5 | ¢lear zone widths for travel lanes on tangent roadways, and Nl Shoulder Line —

60-70 < /500 30 14 28/.5 48 2/9.0 the length of advancement needed for flared end anchorage

55 > /500 30 44 28/.5 48 219.0 assemblles to shield normal transverse underslope and bridge

55 — 1500 24 38 /94' 0 2 i 44 0 end hazards. Lengths may need to be adjusted for auxiliary

< 38 > : lanes, curved roadways, parallel end anchorage assemblies, —

45-50 | 21500 24 194.0 42 | M4.0 | skewed crossings and other hazards present. Edge Of Travel Lane

45-50 < 1500 20 34 144.0 38 94.0 l:>
45-50 [ Urban % Curb | 24 38 | 194.0 42 | 144.0 Note: For approach end anchorage assemblies see sheets elsewhere in this Index and the plans.
35-40 | Urban % Curb 18 32 | /144.0 36 81.5

WHEN END TERMINAL IS OUTSIDE OF OPPOSING ROADWAY CLEAR ZONE
Bridge i Approach Slab
For Guardrail Lengths See Table Below |
Transition Section | <
See DETAIL J \ —— Edge Of Traffic Lane

L

| |
6'0r 10" Shoulder ( Std. ) -|— } } ‘ 10" Min. o L
£ =TT / : 10 For Design Speeds <45 mph e Shoulder Line
] * * 13—T=====T====h | : 15 For Design Speeds =50 mph ‘ 4 e
125'R: 1:10 Taper Rafe Flared End Section—="> —i__ I 7 Extended Shoulder Not— Misc. Asph. Pavt. To Suit I5° or Flatter - — — N
G i 187'R: |: 15 Taper Rate S < Steeper Than | : I0 Shoulder Treatment ‘ __ ———=— CShoulder Transition
uardrail — (See Defail W) Back Rail ( To Be o 4 — _— ( Extended Shoulder )
‘ For As Guardrail, LF ) i — € Medlan .
4! e e A e T TP R IH - —C6-—|— - | = — - —- L e - +—— Median
. 1 ys Extended Shoulder - _
Break Pamf\J 45 Misc. Asphalt Pavt. T % - ‘
| Gt Varies, Se€ Sheet No. 2} Uniform Slope— Crash Cushion |
Q B __ — —= " [ocation And Rafe Guardrail Transition ( For Transition Details See Standard
__ ___ — — — T peparture Line Drawings For Individual Cras(; Cushion Used)
q || — = - -
L I _—
‘ T{ Shoulder Line /
(
; 1T )
Bridge - Approach Slab L Edge Of Traffic Lane "
GUARDRAIL LENGTHS :
I: 10 TAPER RATE 1: 15 TAPER RATE
Median 6' Bridge Shoulder 10' Bridge Shoulder 6'Bridge Shoulder [0' Bridge Shoulder
Width Panels (No.) _|Length (Ft.)| _ Panels (No.) |Length (F*.)|  Panels (No.)  |Length (F1.)|  Panels (No.) |Length (FY.)
(F1.) Front | Back | Total Total Front | Back | Total Total Front| Back | Total Total Front | Back | Total Total
32 9.5 15.5 193.75 6.5 0.5 131.25 13.5 10 123.5 293.75 8.5 6 4.5 181.25
34 10.5 7.5 2/8.75 7.5 2.5 156.25 4.5 /] 25.5 318.75 9.5 7 16.5 206.25

36 /0.5 7.5 2/8.75 7.5

6

7

7 2.5 /56.25 5.5 2 _12r.5 343.75 0.5 8 8.5 231.25
38 1.5 8 19.5 243.75 8.5

9

9

/4.5 181.25 16.5 I3 129.5 368.75 1.5 9 20.5 256.25
5.5 193.75 7.5 13 130.5 381.25 3.5 /i 24.5 306.25
7.5 218.75 9.5 15 345 43/.25 14.5 " 25.5 3/8.75
7.5 218.75 20.5 6 | 36.5 456.25 /5.5 2 2r.5 | 343.75
46 14.5 0 | 24.5 306.25 1.5 9.5 243.75 2.5 71385 481.25 6.5 3 | 29.5 368.75
48 /5.5 I 26.5 331.25 2.5 2l.5 268.75 225 | 7 139.5 493.75 7.5 /3 |130.5 381.25

The lengths shown on this table are typical for roadways with standard width shoulders. Length requirements shall be determined on a site

40 2.5 2/.5 268.75 9.5
42 13.5 22.5 281.25 0.5
44 4.5 0| 24.5 306.25 0.5

[GINMENTENHON YIS HEIEN

specific basis for both standard width and narrow bridge shoulders and end anchorage or end shielding use. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

WHEN END TERMINAL CANNOT BE LOCATED OUTSIDE OF OPPOSING ROADWAY CLEAR ZONE
GUARDRAIL

Designed By

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RAILING emes [prien | Aprove BV,( él 74
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Guardrail Panels And Length ( See Table Below ) | Crash Cushion_ 10' Min.

= <4
. Approach Slab ( Where Reqd.)
Br/dge' i ! T T T — Edge Of Traffic Lane C
\ Transition Section | | \
[ See DETAIL J 1:10 For Design Speeds <45 mph SIS
77 |:15 For Design Speeds 250 mph =
; g / L\ E ‘ ‘ — 7
= L : L Misc. Asphalt Pavt. ————{— Shoulder L:geM -~ —g-
Guardrall ( See Sheet 7 )~ | — T x-Misc. Asphal < - — L ] . . edian 5
d : Honal - - - X -
’ ‘ i i : A B .H H. - B ! B n 2 tfﬂ . C. C. < Shoulder Line—7
LA > T Io «rapproach Section )~ \_End Anchoroge Type I With Buffer End Section When Located Qutside OF Approdohing . N
S 125'Rs 1+ 10 Taper Rate . S required For Reairective Lrash Lushion Roadway Clear Zone; Crash Cushion When Located Inside Of Approaching Roadway Clear Zone, Q =
) 187" R: |15 Ta,‘oer Rate (See Detail W) Crash Cushion Shown. See General Note 4. )
\ i A
Bridge L Guardrail Length-One Half Panel Less Than Taper Side For Plan Quantities J |:> Edge OF Traffic Lane
I Approach Slab [ NS 1
MEDIANS WITH 0' BRIDGE SHOULDERS
Bridge Approach Slab T Guardrail Panels And Length ( See Table Below )
‘ Transition Section <4
. See DETAIL J .~ Edge Of Traffic Lane C
) - ‘ _‘"t )
©

{]

|
; SR

Guardrail ( See Sheet 7) \1\

=}

g

~|

|

125'R: |: 10 Taper Rate

I87'R: | : /5 Taper Rate
(See Detail W)

i

L

/: /0 For Design Speeds <45 mph
/15 For Design Speeds 250 mph

Crash Cushion_, 10' Min.
(Where Reqd. )| ¢ Median

Misc. Asphalt )
g g H\ g

Median

Shoulder Line/

A}

(i

IS

<

C
J
Bridge

,/Edge Of Traffic Lane

Approach Slab

Guardrail Transition ( Approach Section )
As Required For Redirective Crash Cushion

Guardrail Length-One Half Panel Less Than Taper Side For Plan Quantities

)

End Anchorage Type IT With Buffer End Section When Located Outside Of Approaching

Edge Of Traffic Lane -
Roadway Clear Zone; Crash Cushion When Located Inside Of Approaching Roadway Clear Zone,

<

MEDIANS WITH 6'BRIDGE SHOULDERS

>

! Crash Cushion Shown. See General Note 4.

Note: The guardrail configurations shown apply only to parallel or near parallel bridges with open medians.

L (Runout Length)

N Line_ ——" - GUARDRAIL LENGTHS
:g - Deg“rlu/ 6' BRIDGE SHOULDERS 10' BRIDGE SHOULDERS
= " MEDIAN I: 10 TAPER RATE /: 15 TAPER RATE I: 10 TAPER RATE I1: 15 TAPER RATE
S| L5 8 pafeeg C.€. E\Poim‘ Of Impact Speed (S1) WIDTH
N - ~_ crash Cushion Looated O (Ft.) | PANELS (No.)|LENGTH (Ft.) | PANELS (No.) | LENGTH (Ft.) | PANELS (No.)| LENGTH (Ft.) | PANELS (No.) | LENGTH (Ft.)
5 - rash Lushion Locared Un 30 4.5 181.25 20.5 256.25 7.5 93.75 10:5 131.25
St g Opposing Roadway Shoulder 28 2.5 156.25 /8.5 231.25 6.5 81.25 8.5 106.25

X 26 1.5 143.75 5.5 193.75 55X 68.75 6.5 8l.25

24 9.5 118.75 13.5 168.75 5.5% 68.75 5.5K 68.75

Speed (Sr ) For Determining Crash Cushion Size:

X
$I=r

. _(cz-d) P
( Design Speed)="—¢=" EJEGIQH Spee¢z|

SIZING CRASH CUSHIONS LOCATED
ON OPPOSING ROADWAY SHOULDERS

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RAILING
EXTENDING FULL APPROACH SLAB LENGTH IN NARROW MEDIANS WITH FLUSH SHOULDERS

installing a crash cushion more than 2.5'in width, see below.

of five (5) or more panels.

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 shall be determined on a site
specific basis. When crash cushions are required on opposing roadway shoulders, their sizes may be determined by the residual
speeds (Sy's) along the runouts from the approach roadways; however, when calculated speeds (Sy's) are less than 30 mph;
crash cushions shall be no less in size than for 30 mph, see speed diagram left. The number of panels may be reduced when

X Number shown is the minimum number of panels plus a W-Thrie beam ftransition panel; single faced guardrail must have a length

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

GUARDRAIL

Names | Dates| Approved By
Designed By Roadway Design Engineer
Drawn By RWR 08/82 | Revision Sheet No. Index No.
Checked By | JVG/JBW | 08/82 0 8 of 3/ 400




(

Bridge

Approach Slab

For Guardrail Lengths See Table Below | 10" Min. | <:|

L Edge Of Travel Lane

, , ! . ‘ 3 /= [0 For Design Speeds <45 mph
6'0r 10" Shoulder ( Std. ) — ;ran\s;lZon zec‘%g | |+ 15 For Design Speeds 250 mph Misc. Asph. Pavt. To Sult
ee /naex No. | : 25 When Shoulder Gutter Present isc. Asph. Pavi. 1o Sui p
. | / Shoulder Treatment [ Shoulder L/ne\
i B g g H g t‘l 3 T T T ﬂg ﬁg T T T T T ] ] 57 3] /S'hou/der Transition
171
; 125'R: | : [0 Taper Rate N =~ Extended Shoulder Not ( Extended Shoulder )
Break Point— e
\ IB7'R: |+ 15 Taper Rafe Extended Shoulder Extended Shoulder—— — — Steeper Than /: 10 S
*T Guardrail ‘€€ Ueial _—Slope Varies —~ f o Slope Varies
5'Misc. Asphalt Pavt. - - - - - - - - § N I __ /Medlan
GUARDRA/IL LENGTH (Ft.) Approach End Anchorage Assembly 2
e o . Remarks 'E
Design|  projected cz 6'& 8'Rdwy. Shidr. | 10°& 12'Rdwy. Shidr.| Lengths are based on minimum median widths and on 5
Speed roj (Ft.) Min. Guardrail Min. | cuardrail | standard clear zone widths for travel lanes on tangent S
(mph) ADT . Median Length Median Length | roadways, and the length of advancement needed for N =
Width Width flared end anchorage assemblies to shield normal Shoulder Line
- = 36 50 362.5 54 3/12.5 .
60-70 1500 transverse underslope and bridge end hazards. Lengths
60-70 | < I500 30 44 | 267.5 48 | 237.5 | may need to be adjusted for connection location on
55 = /500 30 44 | 287.5 48 | 237.5 | wing post or bridge traffic railing barrier (see Index
55 < 1500 24 38 212.5 42 162.5 | No. 402), auxiliary lanes, curved roadways, parallel end Edge Of Travel Lane —
45-50 2 /1500 24 38 212.5 42 162.5 | anchorage assemblies, skewed crossings and other . . . .
2520 =200 50 32 o5 36 7155 | hazards present. When the wing past Is replaced by Note: For approach end anchorage assemblies see sheets elsewhere in this Index and the plans. |:>
45-50 | Urban "% Curb 24 38 2/12.5 42 162.5 | bridge traffic ralling barrier, reference Defall J and see
45-50 | Urban % Curb | 24 | 58 | 225 | 42 | Iee.5 | Julke Coin WHEN END TERMINAL IS OUTSIDE OF OPPOSING ROADWAY CLEAR ZONE
Approach Slab
For Guardrail Lengths See Table Below |
Bridge
Transition Section J <O
( Index No. 402 \ —— Edge Of Traffic Lane
6'0r [0' Shoulder ( Std. ) — 10' Min. . .
{ — T /: 10 For Design Speeds <45 mph /Shou der Line
‘ j‘ — b | =15 For Design Speeds 250 mph ‘ —/ 155 or Flatfer | — — =
, Wisc. Asph. Pavt. To Suit \g/ R '
Flared End Section Extended Shoulder Not—s - —
125'R: |+ 10 Taper Rafe | Steeper Than /: 10 Shoulder Treafment ‘ ___ _—~___Shoulder Transition
187'R: | : |5 Taper Rate Back Rail ( To Be Paid ‘ ] —_— ( Extended Shoulder )
(See Detall W) | - Guardrail For As Guardrail, LF ) i —_— € Median
fffffffffffffffffffffffffffffffffffffffffff d T - —ce-—-—- B A —— — P
Break Point— - 5' Miso. Asphlt Pg Extended Shoulder— — _—_ ~~ T __—— e ] C f | = Wedian
| — T F /'Va’ries’S?e.SﬁeﬁV'a. 2 Uniform Slope \ Crash Cushion ;
2. ‘ ~ TDe /ﬁurTLiTé { Location And Rate ' P Guardrail Transition ( For Transition Details See Standard
Depa Drawings For Individual Cras(: Cushion Used)
[— — 1 -
1 Shoulder Line /
[1
Bridge Approach Slab Edge Of Traffic Lane 7
GUARDRAIL LENGTHS
I: 10 TAPER RATE I+ /5 TAPER RATE
Median 6'Bridge Shoulder 10’ Bridge Shoulder 6'Bridge Shoulder 10' Bridge Shoulder
"’(’,i_‘;") Panels (No.)  |Length (F1.)|  Panels (No.) |Lengith (Ft.)|  Panels (No.) |Length (Ft.)|  Panels (No.) |Length (Ft.)
. Front | Back | Total Total Front | Back | Total Total Front| Back | Total Total Front | Back | Total Total
32 7.5 6 /3.5 168.75 4.5 3 7.5 93.75 1.5 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 2.5 0 | 22.5 281.25 7.5 6 13.5 168.75
36 9.5 7 6.5 | 206.25 6.5 5 .5 143.75 13.5 Il | 245 | 306.25 8.5 7 5.5 193.75
38 10.5 8 8.5 231.25 7.5 6 13.5 168.75 /45| 12 | 26.5 331.25 10.5 9 9.5 | 243.75
40 10.5 8 8.5 231.25 7.5 6 13.5 168.75 6.5 I3 | 29.5 | 368.75 1.5 9 | 205 | 256.25
42 1.5 8 19.5 | 243.75 8.5 6 14.5 181.25 7.5 14 3.5 | 393.75 2.5 o | 22.5 281.25
44 2.5 9 2.5 | 268.75 9.5 7 6.5 206.25 85| 15 |33.5 4/8.75 /3.5 I 24.5 | 306.25
46 2.5 9 2.5 | 268.75 /0.5 8 8.5 231.25 9.5 16 | 35.5 | 443.75 14.5 2 | 26.5 331.25
48 /4.5 I 25.5 3/8.75 1.5 9 20.5 | 256.25 20.5| 16 | 36.5 456.25 6.5 I3 | 29.5 | 368.75

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RAILING Sevares o7

The lengths shown on this table are 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 railing barrier, reference Detail J and see Index No. 402. Length requirements shall be STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

determined on a site specific basis for both standard width and narrow bridge shoulders and for end anchorage or end shielding use.

WHEN END TERMINAL CANNOT BE LOCATED OUTSIDE OF OPPOSING ROADWAY CLEAR ZONE GUARDRAIL

Names | Dates| Approved By

Roadway Design Engineer

EXTENDING LESS THAN FULL APPROACH SLAB LENGTH IN WIDE MEDIANS WITH FLUSH SHOULDERS |ewwv | s {ow femery s iy

Checked By | JBH/JVG | 09/81 04 9 of 3/




125'R: | : 10 Taper Rate -
187'R: | : 15 Taper Rate (See Detail W)J~

125'R: |: 10 Taper Rate
187'R: |: 15 Taper Rate (See Detail W)

Guardrail Panels And Length (See Table Below ) | Crash Cushion_| 10" Min.
( Where Reqd.)
Bridge " <4
¢ T Edge Of Traffic Lane C
) \ ‘ ‘ )
© ;’ggn‘lsr:;?; 50602132 J 1:10 For Design Speeds <45 mph Q ©
' X\W 115 For Design Speeds =50 mph =
~T [ E ‘ ‘ — i _
T T A Mise. Asphalt Pavf."\k Shoulder L/geM - 7.5 _
——— " Misc. Asphalt L j - - eal 3
Guardrail ( See Sheet 9) g n d S
——f—% 8 \a & & nanfinrall CC Shoulder Line—~ -
. s N . \\
- ‘ ‘ Guardrail Transition ( Approach Section )/ \ End Anchorage Type IT With Buffer End Section When Located Outside OF Approaching R X
(S) A b Slab ) As Requir Ed_ For Redirective Crash Cushion Roadway Clear Zone; Crash Cushion When Located Inside OFf Approaching Roadway Clear Zone, <) ~
) \ppr 070 a | Special Blocks As Required Crash Cushion Shown. See General Note /4. ¢
N o Edge OF Traffic Lane —" ’
Bridge ’ Guardrail Panels And Lengths Same As Taper Side For Plan auanﬁﬁesJ |:'> ge rartic fane
f 1
MEDIANS WITH [10' BRIDGE SHOULDERS
Guardrail Panels And Length ( See Table Below )
. T
Bridge Transition Section | <:I
C See_Index No. 402 \ ,— Edge Of Traffic Lane ¢
J = )
o ‘ | | s
S e Shouder Line
| :10 For Design Speeds <45 mph Crash Cushion . 10' Min.
——— Wisc. Asphalt Pavt. = = - —-—‘/d /:15 For Design Speeds 250 mph 7Where Reqd. ) ¢ Wedian _§
, ik : : < o : - - 3
Guardrail ( See Sheet 9) , , 7 7 ‘ ‘ \ =
Special Blocks As Required Misc. Asphalt Pavt. v T T =
T/,J it § B B i B g i B g B B g B B g g | g B o n sofgns ) C. C. | Shoulder Li /1
‘ Y T oulder Line .
o Approach Slab ‘ = t
C ! (
- S Edge Of Traffic Lane - ’
Bridge As Required For Redirective Crash Cushion

,/Edge Of Traffic Lane

Guardrail Panels And Lengths Same As Taper Side For Plan Quantities

Guardrail Transition ( Approach Section )

MEDIANS WITH 6'BRIDGE SHOULDERS

>

Note: The guardrail configurations shown apply only to parallel or near parallel bridges with open medians.

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 /4.

|Clear Zone Width (CZ

——* GUARDRAIL LENGTHS
- e //
par*“'e /L'l/ 6' BRIDGE SHOULDERS 10' BRIDGE SHOULDERS
pepd_—
== AVIIlIEDD#-IN /: 10 TAPER RATE /:15 TAPER RATE /:10 TAPER RATE 1:15 TAPER RATE
[ < point OF Impact Speed (S1) (Ft.) | PANELS (No.)| LENGTH (Ft.) | PANELS (No.} | LENGTH (Ft.) | PANELS (No.)| LENGTH (Ft.) | PANELS (No.) | LENGTH (Ft.)

>~ . 30 12.5 156.25 8.5 23/.25 6.5 81.25 9.5 1I8.75

Crash Cushion Located O
Ooposing Roddway Shoulder 28 1.5 143.75 6.5 206.25 5.5 68.75 7.5 93.75
26 9.5 118.75 4.5 181.25 5.5% 68.75 5.5% 68.75
24 8.5 106.25 .5 143.75 5.5% 68.75 55X 68.75

L ( Runout Length)

Speed (S ) For Determining Crash Cushion Size:
X : _(cz-d) .
Sr= T ( Design Speed) 0 |:De61gn SpeerZ|

SIZING CRASH CUSHIONS LOCATED
ON OPPOSING ROADWAY SHOULDERS

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 shall be determined on a site
specific basis. When crash cushions are required on opposing roadway shoulders, their sizes may be determined by the residual
speeds (St's) along the runouts from the approach roadways; however, when calculated speeds (Sr's) are less than 30 mph crash
cushions shall be no less in size than for 30 mph; see speed diagram left. The number of panels may be reduced when installing

a crash cushion more than 2.5'in

*¥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 more panels.

width; see below.

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

GUARDRAIL

APPROACH GUARDRAIL TREATMENTS FOR BRIDGES WITH SAFETY SHAPE TRAFFIC RAILING L e
EXTENDING LESS THAN FULL APPROACH SLAB LENGTH IN NARROW MEDIANS WITH FLUSH SHOULDERS |oe | w [ e 400
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RADIAL GUARDRAIL

Normal Turnouts
Taper Simple Curve
Panels Panels

Ry | Rz |Required) /\ |Rz Required A
15' | 25 3 185° 56'| 25' 3 85° 56'
20' | 25' 3  |85° 56'| 25' 3 85° 56'
25" | 25' 3 85° 56'| 25’ 3 85° 56'
LEGEND 30| 25" 3 |85° 56| 25| 3 | 85 56
U U o 1 1 ) ]
Edge of traffic lane for simple curve turnouts. ‘Zg, fg, g gg. _:;_’16, fg, g ggo _;‘5,6,
Edge of travel lane for taper tfurnouts. 5 [ 40 5 89° 3 | 40" 5 89° 3
Taper. 50" | 40’ 5 [89° 3I'| 40' 5 89° 3/’

Pavement return ( radius R, ). Note: Only 25'and 40' radius panels are to be used
for return guardrail on normal turnouts. On

Flared end anchorage to be installed except when existing guardrail skewed turnouts the number of panels used

© ®6

on intersecting drive or side road adjoins the project. RADIAL GUARDRAIL and their arrangement with straight panels
Post for locating flare, proximate to PC or PT: will be as shown in the plans or as directed
No. 2 post for Radii 25'or less. by the Engineer.

No. 3 post for Radii >25'and <50'.
Between No. 4 and No. 5 posts for Radii 50' or greater.
Intersecting Drive

.~ Or Side Road

Post for locating flare, proximate to PC or PT:
No. 3 post for Radii 25'or less. . .
Between No. 4 and No. 5 posts for Radii greater than 25'. Intersecting Drive

Expanded shoulder for guardrail. Or Side Road \

Expanded shoulder for flared guardrail end anchorage.

j Varies L
E

Shoulder in absence of guardrail.

Varies

|
Flared end anchorage assembly. ‘
|

Radial guardrail to be installed when guardrail required
on the intersecting drive or side road ( radius Ryp ).

End anchorage Type IL( radial return only ).

Guardrail installation limited to roadway right of way
\€ unless otherwise called for in the plans.

@0 90V ®

Roadway\ Roadway ~

TAPER TURNaITS Note: The guardrail application shown on this sheet are for highways with flush SI”PLE CURVE TURNOUTS

shoulders and no restraints for constructing flared end anchorages and minimum
lengths of guardrail. For highways with flush shoulders and restraints to
constructing flared anchorages, see General Note No. 6.

Where openings in guardrail are required in close proximity to bridge traffic
rails or ends of concrete barrier walls, and minimum length guardrail with

flared end anchorages can not be applied, elther controlled release returns
or enerqy absorbing terminals are to be applied. STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION

GUARDRAIL APPLICATIONS FOR INTERSECTING DRIVES AND SIDE ROADS ON RURAL FACILITIES GUARDRAIL

—
Names |Dates| Approved By

Designed By

Roadway Design Engineer

Drawn By HSD 09/83 | Revision Sheet No. Index No.
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See Structures Standard Drawing Indexes Nos. 700, I-790 and I-795 For Barrier End Details
Approach Slab And Bridge Traffic Railing Barrier

Guardrail Transition And Connection Cost To Be Included In The Contract Price For The Approaching
: — Guardrail System; No Additional Payment For Guardrail Bridge Anchorage Assembly, Thrie-Beam FPanels,
Thrie-Beam Terminal End Measurement For Guardrail Payment , .~ Nested Panels, W-Thrie Beam Transition Panel, Back Up Plate, Filler Plate And Accessories.
Connector (a) (b) (c) (d) (&) (F) (g) (h)
} Fi — i S S T B Y = = i I —
| ‘
- 15
3
Standard W-Beam Guardrail,
12'-6" ‘ 12'-6" Thrie-Beam Panel (Nested) End Anchorage Assembly,
‘ W-Thrie Beam Special Transition Or
25' Thrie-Beam Panel 12'-6" Thrie-Beam Panel | Transition Section Other Special Treatment
43'-9" Guardrail Transition

21" x 12" x " Thrie-Beam Terminal ELEVATION
Connecfor Plafe ( Back -Up Plate ) and
8"x8"x I4" Special Galvanized Steel F
Flller P/afe (See Below) E
L 9x 15" Long HS Hex Bolts (33" | |
— —— —— Win. Thread Lengin) And Nufs (5 Reqd.) — — — — — . . ShoulderBreak Poinf——
With 24" 0D Plain Round
Washers Under Heads And Nuts

A<—| B<-| C<—| M l:l;.ﬁsc. Asphalt Pavf.‘H/( H H H H
' ]7 ‘l [

} I
e - t __ [ - N /
I AN
For Other Flare Offsefs And Parallel Alignments See Sheets Nos. 5,6, 7 and 8
L
| 12!-6" Nested F | N Edge OF Troffic Lane |
~_____Approach Slab— | 25' Shoulder Gutter Transition ( Shoulder Gutter To Gutter With Dike ) _j‘ Shoulder Gutter, <:| Direction OF Travel G
PLAN - GUARDRAIL, SHOULDER GUTTER AND SHOULDER TRANSITIONS
2" Dx18.5" Long Upper And £" ©x 20" Long Upper And ‘ 716" 7'-6"
I7 5" Long Lower Post Bolt /9" Long Lower Post Bolt 7'-6" 36" 4
And Nut With 13" 0D Steel And Nut With 13" 0D Steel i ‘ 4
Washers Under Nuts Washers Under Nufs - 6"
W-Thrie Beam
Transition Section
6" Dike \ . 3

= End Shoulder Gutter Mlsc Asphalf Pavt. Begin Shoulder .

) Transition With Dike ‘ 0 Gutter Tr a\ns: tion Misc. Asphalt P‘avf. Shoulder Gutter > Misc. Asphalt Pavt.

_ .0 =

002 (s, )\ — 6 (Std. ) 0.06 0.06
— ] e | 3'-73 |

] 3 1
SECTION AA SECTION BB SECTION cC SECTION DD J F‘3—4

SECTION EE SECTION FF SECTION GG
21" x 12" x §" Thrie-Beam
Terminal Connectfor Plate APPLICATIONS 3ECT/3N CCW - SECT/ON DD ~ GUARDRAIL TRANSITION NOTE
4" 2" In N - 0 | o1n | <5u | oL ," B When shoulder gutter is required, the 25'long dike transition, shown in the 'PLAN'
e B [z - ) - . Single Face Guardrail 65" | 43 g |7z" nom.| 5z" nom.| 5" nom. and 'PICTORIAL above, is required. Double offset blocks are shown for guardrail
o s M| T o Wi : I Ln Su | gln In " installations adjacent to shoulder gutter/dike transitions; single offset blocks shall be
3 / ! T, Post: 2" | 6; . X 7 g 3 sing
By %3,%-1" 2 N 2 Double Face Guardrail With Timber Posts | 55 8 g |6z’ nom.| 45" nom.| 4" nom installed in absence of shoulder gutter. Nested rails shall not be bolted to the blocks
) - Double Face Guardrail With Steel Posts g | 23" | 1f 3 33 34 and posts at posts (a),(¢),and (e). One I6d galvanized nail shall be driven between
L each post and block, and between double blocks, in order to prevent block rotation,
8" »l L-i For Double Face Guardrail Connections To Median Bridge Traffic Railing Barrier, see 'l6d NAIL FOR PREVENTION OF OFFSET BLOCK ROTATION', this Index.
Y T . See Index No. 4/0 'Guardrail Connection To Concrete Barrier Wall Approach Ends'.
8"x8" xI" Special pitoles re 6 LWJ gggliaumd z nggl;oured STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
Galvanized Steel Filler Plate BLOCK FOR BLOCK FOR
SECTION cC SECTION DD
SPECIAL GALVANIZED STEEL FILLER PLATE
FOR USE AT SECTION BB THRIE-BEAM OFFSET BLOCKS FIELD TRIMMED FOR USE AT SECTIONS CC & DD GUARDRAIL

GUARDRAIL APPROACH TRANSITION AND CONNECTION FOR BRIDGES WITH SAFETY SHAPE i
TRAFFIC RAILING BARRIERS EXTENDING FULL LENGTH OF APPROACH SLAB e /A7 A

Designed By

T oa i
DE NL J Drawn By HKH 9-98 Revision Sheet No. Index No.

Checked By | JVG | 9-98 04 12 of 3l




Rubble Protection (Sand-Cement Protection When Specified )

— Bridge Traffic Ralling Barrier

Bridge Varies (I5' Min. )

30' Approach Slab With Bridge Traffic Ralllng Barrier

BRIDGES OVER STREAMS BRIDGES OVER STREAMS

Limit Of Slope Pavement At Roadways |
And Sand Cement Protection At Railroads |

~
~
N
~
~ |
~— ’_/’_,,l;ii777777777777777777777
~—__ - S
I'-6" R (Min.)
\ /4| Wing Wall |
- B E—
4 ~T——— [ — T :
\Bridge Traffic Railing Barrier
Bridge ‘ 30' Approach Slab With Bridge Traffic Railing Barrier ‘
b f >

BRIDGES OVER ROADWAYS OR RAILROADS

BRIDGES OVER RAILROADS
For Additional Guardrail Information See Sheet 12

SKETCHES - BRIDGES WITH SAFETY SHAPE TRAFFIC RAILING BARRIER EXTENDING FULL APPROACH SLAB LENGTH

For Additional Information See Index No. 402

SKETCHES - BRIDGES WITH SAFETY SHAPE TRAFFIC RAILING BARRIER
EXTENDING LESS THAN FULL APPROACH SLAB LENGTH

SKETCH NOTES

These skefches are for showing shoulder interface between roadways and bridges where crossings are normal fo other

I
roadways, railroads and streams. For site specific applications and details see the plans and the FDOT Structures Design
Office "Detailing Manual" and "Design Guidelines".
2. ?‘ggﬁgg‘sfﬁ%rggfﬁo ‘Z/;ZZ/,'] gigﬁ;;h:se sketfches are for locations with shoulder gutter; shoulder hinge location will vary for STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
GUARDRAIL
SHOULDER INTERFACE BETWEEN ROADWAYS AND BRIDGES R
Designed By Roadway Desigh Engineer
Drawn By Revision Sheet No. Index No.
Checked By 04 13 of 3/ 400




Normal Face
Of Guardrail

/: 6 For 20'
_—Clear Zone

1+ 3 (Max.) For
20' Clear Zone

I: 3 (Max.) For
/4' Clear Zone

INot Steeper Than I: /0
\

3!
Misc. Asphalt Pavt. j

(200 Ib./sy)
SECTION AA (EXAMPLE FOR 20'CLEAR ZONE)
30
Normal Face

Of Guardrail

Not Steeper Than I: IO\\
\

3 |
Misc. Asphalt Pavt.

(200 Ib./sy) |: 6 Reference Line

SECTION AA (EXAMPLE FOR 30'CLEAR ZONE)

A =
. l:/5 Ql\k)‘rmaﬁha‘ulde‘r Break Point

P ?q
w tP g

Normal Face Of Guardrail—" |

Misc. Asphalt Pavt. With
Paved Or Unpaved Shoulders
When Called For In The Plans ‘ X

Transition Slope

Shoulder Line
N

Extended Shoulder
Not Steeper Than I: 10

Varies
See Detail K

| I+ 3 (Max.)

3 Varies | Normal Face " 4 Varies
OA,f-ogmal ‘,j‘-'ac/e 6" (See Detall K Of Guardrail 6 6" "
uardrai 4'-6" (Min. ) Varies Normal Face Ay R -
1 ] L €
(Se;/agzm Varies | ‘ st I~ See Plan Below 7] Of Guardrail
Shoulder Pavt. ‘ Shoulder Pavt. ‘
— e\ ,
. — . Misc. Asphalt Pavt.
Misc. Asphalt Pavt. Misc. Asphalf Pavt. Shoulder Gutter F-‘% (200 Ib./sy)
(200 Ib./sy) -/SY
(200 Ib-7ey) 4 Misc. Asphalt Pavt.

SHOULDER WITH OR WITHOUT 5'PAVEMENT

PAVED SHOULDERS

SHOULDER GUTTER (2% "b-/%y’

MISCELLANEOUS PAVING FOR STANDARD GUARDRAIL SECTIONS

30
Normal Face
Of Guardrail 6'-6"
4

Not Steeper Than l.‘- 10

shodldor Pavt. — |

oulder Pavt. Varies | ——
Misc. Asphalt Pavt.

(200 Ib./sy) |: 6 Reference Line

SECTION BB (EXAMPLE FOR 30'CLEAR ZONE)

B
Shoulder Line\L - j

N

Normal Face Of Guardrail—"

Transition Slope

1+ 3 (Max.)

l:15 T
~ LN@a@OLk/eLBrLW( it?im‘
10' FExfended Shoulder
e
Misc. Asphalt Pavts Not Steeper Than | : 10 .

Varies
Normal Shoulder

//

/

[/

2'Std—— 1

Shoulder Pavt.

30’

8!

6" 4!
Normal Face —_|

Of Guardrall ‘

Transition Slope

I+ 3 (Max. )
Shoulder Gutter

—
—
7' 7
Misc. Asphalt Pavt. . :
(200 1bi/sy ) |: 6 Reference Line

SECTION CC (EXAMPLE FOR 30'CLEAR ZONE)

/:15 To Nor
— — =2.1ormal Shoulder Break Poin

Extended Shoulder % }T -
10' L\~ On 0.06 Rise

n
Misc. Asphalt Pavt: r6 —Normal Face Of Guardrall
Y

Shoulder Gutter

*Xg' For 6' Shoulders

/.

Edge Of Traffic Lane

e
x
8|8 8 % 10" For 8' Shoulders
5Q g ')g 12' For 10' And 12' Shoulders
— Ny — — /77annS S >l = @ Applies To Left And Right Side Shoulders.
/// /// Y//4 [ § (See Index No. 525 For Shoulder Widths And Shoulder

/) Y7 /) Gutter Locations On Ramps”Apd Auxiliary Lanes)
A

SHOULDER WITH OR WITHOUT 5'PAVEMENT

Edge Of Traffic Lane
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SHOULDERS, SLOPES AND MISCELLANEOUS PAVING FOR FLARED END ANCHORAGE ASSEMBLIES
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* 12' For Shoulders 10' And Wider;
8' For Median Shoulders 8'0r Less In Width; and,
Shoulder Width Plus 2' For All Others Shoulders.

STANDARD LOCATIONS

Rubrail (C6 x 8.2, Plates And Fastners or Bent Plate And
Fastners In Accordance With Standards RLROI And RERO/

DOUBLE FACE RAIL

STATE OF FLORIDA DEPARTMENT OF TRANSPORTATION
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OF AASHTO-AGCARTBA A Guide To Standardized Highway LATERAL PLACEMENT ON FRONT SLOPES (FROM EDGE OF TRAFFIC LANE)
Barrier Hardware" )
ACCEPTABLE Notes:
SLOPE | NOT RECOMMENDED WITH RUBRAIL For shoulders less than 12'in width
4:l 14' to 21’ 28" to 45' the tabulated values will be reduced
Connect Beginning Of Rubrail 5/ 157 to 25 26" to 45' by the difference between /2'and
To Back Side Of No. 3 Post 6: 17" to 22 23" f0 45' the shoulder width.
With Post Bolt 7: 2" to 24' 25' to 45' Placement of guardrall on frontslopes
O n 8:/ Acceptable to 25' 26' to 45' steeper than 4: not recommended.
Flared End Anchorage 9:l Acceptable to 26' 27" to 45' Cost of rubrall