lllinois Department of Transportation

Memorandum
To: Highway Standards Users
From: Jack A. Elston *-:S;S /. é&_,
Subject: Revision #227
Date: September 8, 2023

Revision #227 of the Highway Standards, effective January 1, 2024, is now available on the
department’s website.

The revisions are as follows:

Removed

Division 000 Index
January 1, 2022

Division 200 Index
January 1, 2022

Division 300 Index
January 1, 2022

Division 400 Index
January 1, 2022

Division 500 Index
January 1, 2022

Division 600 Index
January 1, 2022

630001-12

630006

630101-10

Inserted

Division 000 Index
January 1, 2023

Division 200 Index
January 1, 2023

Division 300 Index
January 1, 2023

Division 400 Index
January 1, 2023

Division 500 Index
January 1, 2023

Division 600 Index
January 1, 2023

630001-13

630006-01

630101-11

Remarks

Updated.

Updated.

Updated.

Updated.

Updated.

Updated.

Revised Section A-A to allow 6’
posts at or behind the slope break
point.

Revised Detail at Post and Section
A-A to allow 6’ posts at or behind
the slope break point.

Revised fill slope detail. Added
level terrain detail and pay limits
plan view.



Revision #227
Page 2
September 8, 2023

Removed

Division 700 Index
January 1, 2022

701400-11

701901-08

Division 800 Index
January 1, 2022

830021-03

835001-01

Division B.L.R. Index

January 1, 2022

Standards by Subject/Title

January 1, 2022

Inserted

Division 700 Index
January 1, 2023

701400-12

701901-09

Division 800 Index
January 1, 2023

830021-04

835001-02

Division B.L.R. Index

January 1, 2023

Standards by Subject/Title

January 1, 2023

Remarks

Updated.

Moved flashing light from the side
to top center of lane closed signs.
Revised Type Il Barricade notes
(sht. 3) & moved warning light on
post mounted signs to top center.
Updated.

Replaced ‘bullhorn’ bracket with
horizontal bracket.

Omitted option for horizontal or
multi-mount of luminaires.

Updated.

Updated.

If you have any questions pertaining to the Highway Standards, please contact the Policy and
Procedures Section in the Bureau of Design and Environment at (217) 782-7651.
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DIVISION 000 MISCELLANEOUS TABLES
STD. NO. TITLE
000001-08 Standard Symbols, Abbreviations and Patterns
001001-02 Areas of Reinforcement Bars
001006 Decimal of an Inch and of a Foot
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Standards by Division

DIVISION 200 EARTHWORK, LANDSCAPING, and EROSION CONTROL

STD. NO. TITLE

EARTHWORK
202001-01 Earth Median Ditch Check

EROSION CONTROL
280001-07 Temporary Erosion Control Systems
285001-02 Fabric Formed Concrete Revetment Mats
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Standards by Division

DIVISION 300 SUBGRADES, SUBBASES, and BASE COURSES

STD. NO. TITLE

BASE COURSE
353001-05 PCC Base Course with HMA Binder and Surface Courses
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DIVISION 400 SURFACE COURSES, PAVEMENTS, REHABILITATION, AND SHOULDERS

STD. NO. TITLE
BITUMINOUS SURFACES AND HOT-MIX ASPHALT PAVEMENTS
406001-06 Entrance Ramp Terminal (Flexible Ramp Pavement Adjacent to Flexible Mainline Pavement)
406101-05 Exit Ramp Terminal (Flexible Ramp Pavement Adjacent to Flexible Mainline Pavement)
406201-01 Mailbox Turnout

PORTLAND CEMENT CONCRETE PAVEMENTS AND SIDEWALKS

420001-10
420101-07
420106-07
420111-04
420201-12
420206-13
420301-09
420306-11
420401-13
420406

420501-07
420701-03
421001-03
421101-10
421106-10
421201-07
421206-07
424001-11
424006-05
424011-04
424016-05
424021-06
424026-03
424031-02

Pavement Joints

24’ (7.2 m) Jointed PCC Pavement

36’ (10.8 m) Jointed PCC Pavement

PCC Pavement Roundouts

Entrance Ramp Terminal (Jointed PCC Ramp Pavement Adjacent to Jointed PCC Mainline Pavt.)
Entrance Ramp Terminal (Jointed PCC Ramp Pavement Adjacent to CRC Mainline Pavement)
Exit Ramp Terminal (Jointed PCC Ramp Pavement Adjacent to Jointed PCC Mainline Pavt.)
Exit Ramp Terminal (Jointed PCC Ramp Pavement Adjacent to CRC Mainline Pavement)
Pavement Connector (PCC) for Bridge Approach Slab

Pavement Connector (HMA) for Bridge Approach Slab

PCC Pavement and PCC Base Course Adjacent to Railroad Grade Crossing

Pavement Welded Wire Reinforcement

Bar Reinforcement for CRC Pavement

24’ (7.2 m) CRC Pavement (With Wide Flange Beam Terminal Joint)

36’ (10.8 m) CRC Pavement (With Wide Flange Beam Terminal Joint)

24’ (7.2 m) CRC Pavement (With Lug System)

36’ (10.8 m) CRC Pavement (With Lug System)

Perpendicular Curb Ramps for Sidewalks

Diagonal Curb Ramps for Sidewalks

Corner Parallel Curb Ramps for Sidewalks

Mid-block Curb Ramps for Sidewalks

Depressed Corner for Sidewalks

Entrance / Alley Pedestrian Crossings

Median Pedestrian Crossings

PAVEMENT REHABILITATION

442001-04
442101-09
442201-03

SHOULDERS
482001-02
482006-03
482011-03
483001-06

Class A Patches
Class B Patches
Class C and D Patches

HMA Shoulder Adjacent to Flexible Pavement

HMA Shoulder Adjacent to Rigid Pavement

HMA Shoulder Strips/Shoulders With Resurfacing or Widening and Resurfacing Projects
PCC Shoulder
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DIVISION 500 BRIDGES and CULVERTS
STD. NO. TITLE
BRIDGES
515001-04 Name Plate for Bridges
CULVERTS
542001-06 Concrete End Sections for Pipe Culverts 15” (375 mm) thru 84” (2100 mm) Diameter
542011-02 Concrete End Sections for Elliptical Pipe Culverts 15" (375 mm) thru 72" (1800 mm) Equivalent
Diameter
542201-02 Reinforced Concrete End Sections for Pipe Culverts, 15” (375 mm) thru 36” (900 mm) Diameter
Skewed With Roadway
542206-04 Reinforced Concrete End Sections for Pipe Culverts, 42" (1050 mm) thru 60” (1500 mm)
Diameter Skewed With Roadway
542301-03 Precast Reinforced Concrete Flared End Section
542306-03 Precast Reinforced Concrete Elliptical Flared End Section
542311-07 Traversable Pipe Grate for Concrete End Section
542401-04 Metal Flared End Section for Pipe Culverts
542406-04 Metal Flared End Section for Pipe Arches
542411 Sloped Metal End Sections for Pipe Culverts 15” (375 mm) thru 60” (1500 mm) Diameter
542416 Sloped Metal End Sections for Pipe Arch Culverts 15” (375 mm) thru 72” (1800 mm) Equivalent
Diameter
542501-02 Inlet Box Type 24 (600) A
542506-03 Inlet Box Type 24 (600) B
542511-02 Inlet Box Type 24 (600) C
542516-03 Inlet Box Type 24 (600) D
542521-02 Inlet Box Type 24 (600) E
542526-03 Inlet Box Type 24 (600) F
542531-04 Inlet Box Type 24 (600) G
542536-03 Inlet Box Type 36 (900) A
542541-02 Inlet Box Type 48 (1200) A
542546-01 Flush Inlet Box for Median
542601-03 Reinforced Concrete Pipe Elbow 24”, 30” or 36” (600 mm, 750 mm or 900 mm)
542606-02 Reinforced Concrete Pipe Tee
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DIVISION 600 INCIDENTAL CONSTRUCTION
STD. NO. TITLE
DRAINAGE RELATED ITEMS
601001-05 Pipe Underdrains
601101-02 Concrete Headwall for Pipe Underdrain
602001-02 Catch Basin, Type A
602006-04 Catch Basin, Type B
602011-02 Catch Basin, Type C
602016-02 Catch Basin, Type D
602106-03 Drainage Structures, Types 4 & 5
602301-04 Inlet, Type A
602306-03 Inlet, Type B
602401-07 Precast Manhole, Type A, 4’ (1.22 m) Diameter
602402-03 Precast Manhole, Type A, 5’ (1.52 m) Diameter
602406-11 Precast Manhole, Type A, 6’ (1.83 m) Diameter
602411-09 Precast Manhole, Type A, 7’ (2.13 m) Diameter
602416-09 Precast Manhole, Type A, 8 (2.44 m) Diameter
602421-09 Precast Manhole, Type A, 9’ (2.74 m) Diameter
602426-03 Precast Manhole, Type A, 10’ (3.05 m) Diameter
602501-06 Precast Valve Vault, Type A, 4’ (1.22 m) Diameter
602506-03 Precast Valve Vault, Type A, 5’ (1.52 m) Diameter
602601-06 Precast Reinforced Concrete Flat Slab Top
602701-02 Manhole Steps
604001-05 Frame and Lids, Type 1
604006-05 Frame and Grate, Type 3
604011-05 Frame and Grate, Type 3V
604016-04 Frame and Grate, Type 4
604021-04 Base, Frame and Lids, Type 5
604026-03 Frame and Grate, Type 6
604031-03 Grate, Type 7
604036-03 Grate, Type 8
604041-03 Frame and Grate, Type 9
604046-03 Frame and Grate, Type 10
604051-04 Frame and Grate, Type 11
604056-04 Frame and Grate, Type 11V
604061-03 Frame and Grate, Type 12
604066-02 Frame and Lid, Type 15
604071-07 Frame and Grate, Type 20
604076-06 Frame and Grate, Type 21
604081-06 Frames and Grates, Type 22
604086-05 Frame and Grate, Type 23
604091-05 Frame and Grate, Type 24



604101-01
604106-01
606001-08
606006-04
606101-05
606106-05
606111-03
606201-04
606206-04
606211-04
606301-04
606306-04
606401-02
610001-09

Median Inlet for 24” (600 mm) Reinforced Concrete Pipe
Median Inlet for 36” (900 mm) Reinforced Concrete Pipe
Concrete Curb Type B and Combination Concrete Curb and Gutter
Outlet for Concrete Curb and Gutter, Type B-6.24 (B-15.60)
Type A Gutter (Inlet, Outlet, and Entrance)

Outlet, Type | for Type A Gutter

Outlets, Type 2 for Type A Gutter

Type B Gutter (Inlet, Outlet, and Entrance)

Outlet, Type 1 for Type B Gutter

Outlets, Type 2 for Type B Gutter

PC Concrete Islands And Medians

Corrugated PC Concrete Medians

Paved Ditch

Shoulder Inlet With Curb

SAFETY RELATED ITEMS

630001-13
630006-01
630101-11
630106-02
630111-01
630116

630201-07
630301-09
631006-08
631011-10
631026-06
631031-18
631032-10
631033-09
631046-04
631051-03
631061-01
631066

635001-02
636001-02
637006-05
638101-02
639001-02
640001-01
641001-01
641006-01
642001-03
642006-01
643001-02

OTHER ITEMS
664001-02
665001-02
666001-01
667001-01

Steel Plate Beam Guardrail

Non-Blocked Steel Plate Beam Guardrail

Strong Post Guardrail Attached to Culvert

Long-Span Guardrail Over Culvert

Weak Post Guardrail Attached to Culvert

Back Side Protection of Guardrail

PCC/HMA Stabilization at Steel Plate Beam Guardrail
Shoulder Widening for Type 1 (Special) Guardrail Terminals
Traffic Barrier Terminal, Type 1B

Traffic Barrier Terminal, Type 2

Traffic Barrier Terminal, Type 5

Traffic Barrier Terminal, Type 6

Traffic Barrier Terminal, Type 6A

Traffic Barrier Terminal, Type 6B

Traffic Barrier Terminal, Type 10

Traffic Barrier Terminal, Type 11

Traffic Barrier Terminal, Type 13

Traffic Barrier Terminal, Type 14

Delineators

Cable Road Guard Single Strand

Concrete Barrier Double Face, 44 in. (1120 mm) Height
Concrete Glare Screen

Sight Screen Precast Prestressed Concrete Panel Wall
Sight Screen Chain Link Fence

Sight Screen Cedar Stockade Fence Type S

Sight Screen Wood Plank Fence Type P

Shoulder Rumble Strips, 16 in.

Shoulder Rumble Strips, 8 in.

Sand Module Impact Attenuators

Chain Link Fence
Woven Wire Fence
Right-of-Way Markers
Drainage Markers



667101-02 Permanent Survey Markers
668001-01 U.S. Geological Survey and National Geodetic Survey Benchmarks, Resetting Method
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Standards by Division

WORK ZONE TRAFFIC CONTROL AND PROTECTION,
SIGNING, AND PAVEMENT MARKING

STD. NO.

TITLE

WORK ZONE TRAFFIC CONTROL AND PROTECTION

701001-02
701006-05
701011-04
701101-05
701106-02
701201-05
701206-05
701301-04
701306-04
701311-03
701316-13
701321-18
701326-04
701331-05
701336-07
701400-12
701401-13
701402-12
701406-13
701411-09
701416-11
701421-08
701422-10
701423-10
701426-09
701427-05
701428-01
701431-13
701446-11
701451-05
701456-05
701501-06
701502-09
701601-09
701602-10
701606-10
701611-01
701701-10

Off-Road Operations, 2L, 2W, More Than 15’ (4.5 m) Away

Off-Road Operations, 2L, 2W, 15’ (4.5 m) to 24” (600 mm) From Pavement Edge
Off-Road Moving Operations, 2L, 2W, Day Only

Off-Road Operations, Multilane, 15’ (4.5 m) to 24” (600 mm) From Pavement Edge
Off-Road Operations, Multilane, More Than 15’ (4.5 m) Away

Lane Closure, 2L, 2W, Day Only, for Speeds > 45 MPH

Lane Closure, 2L, 2W, Night Only, for Speeds > 45 MPH

Lane Closure, 2L, 2W, Short Time Operations

Lane Closure, 2L, 2W, Slow Moving Operations Day Only, for Speeds > 45 MPH
Lane Closure, 2L, 2W, Moving Operations - Day Only

Lane Closure, 2L, 2W, Bridge Repair, for Speeds > 45 MPH

Lane Closure, 2L, 2W, Bridge Repair with Barrier

Lane Closure, 2L, 2W, Pavement Widening, for Speeds > 45 MPH

Lane Closure, 2L, 2W, With Run-Around, for Speeds > 45 MPH

Lane Closure, 2L, 2W, Work Areas in Series, for Speeds > 45 MPH

Approach to Lane Closure, Freeway/Expressway

Lane Closure, Freeway/Expressway

Lane Closure, Freeway/Expressway, with Barrier

Lane Closure, Freeway/Expressway, Day Operations Only

Lane Closure, Multilane, at Entrance or Exit Ramp, for Speeds > 45 MPH

Lane Closure, Freeway/Expressway, with Crossover and Barrier

Lane Closure, Multilane, Day Operations Only, for Speeds > 45 MPH to 55 MPH
Lane Closure, Multilane, for Speeds > 45 MPH to 55 MPH

Lane Closure, Multilane, with Barrier, for Speeds > 45 MPH to 55 MPH

Lane Closure, Multilane, Intermittent or Moving Operation, for Speeds > 45 MPH
Lane Closure, Multilane, Intermittent or Moving Operation, for Speeds < 40 MPH
Traffic Control, Setup and Removal, Freeway/Expressway

Lane Closure, Multilane, Undivided with Crossover, for Speeds > 45 MPH to 55 MPH
Two Lane Closure, Freeway/Expressway

Ramp Closure Freeway/Expressway

Partial Exit Ramp Closure Freeway/Expressway

Urban Lane Closure, 2L, 2W, Undivided

Urban Lane Closure, 2L, 2W, with Bidirectional Left Turn Lane

Urban Lane Closure, Multilane, 1W or 2W with Nontraversable Median

Urban Lane Closure, Multilane, 2W with Bidirectional Left Turn Lane

Urban Single Lane Closure, Multilane, 2W with Mountable Median

Urban Half Road Closure, Multilane, 2W with Mountable Median

Urban Lane Closure, Multilane Intersection



701801-06
701901-09
704001-08

SIGNING

720001-01
720006-04
720011-01
720016-04
720021-03
725001-01
728001-01
729001-01
731001-01

Sidewalk, Corner or Crosswalk Closure
Traffic Control Devices
Temporary Concrete Barrier

Sign Panel Mounting Details

Sign Panel Erection Details

Metal Posts for Signs, Markers and Delineators

Mast Arm Mounted Street Name Signs

Sign Panels, Extruded Aluminum Type

Object and Terminal Markers

Telescoping Steel Sign Support

Applications of Types A and B Metal Posts (For Signs & Markers)
Base for Telescoping Steel Sign Support

PAVEMENT MARKING

780001-05
781001-04
782001-01
782006-01

Typical Pavement Markings

Typical Applications Raised Reflective Pavement Markers
Curb Reflectors

Guardrail and Barrier Wall Reflector Mounting Details
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Standards by Division

STD. NO. TITLE

GENERAL ELECTRICAL REQUIREMENTS
805001-01 Electrical Service Installation Details

WIREWAY AND CONDUIT SYSTEMS

812001-01 Raceways Embedded in Structure
814001-03 Handholes

814006-03 Double Handholes

LIGHTING - LUMINAIRES

821001 Underpass Lighting Wall Mount
821006 Underpass Lighting Suspended
821101-02 Luminaire Wiring in Pole

LIGHTING — CONTROLLERS

825001-04 Lighting Controller, Pole Mounted, 240V
825006-03 Lighting Controller, Pole Mounted, 480V
825011-04 Lighting Controller, Pedestal Mounted, 240V
825016-04 Lighting Controller, Pedestal Mounted, 480V
825021-04 Lighting Controller, Base Mounted, 240V
825026-04 Lighting Controller, Base Mounted, 480V
826001-03 Obstruction Warning Lighting Controller, 240V
826006-03 Obstruction Warning Lighting Controller, 480V

LIGHTING - POLES

830001-03 Light Pole Aluminum Mast Arm
830006-05 Light Pole Aluminum Davit Arm
830011-03 Light Pole Steel Mast Arm
830016-03 Light Pole Steel Davit Arm
830021-04 Light Pole Steel Tenon Top
830026-01 Temporary Roadway Lighting

LIGHTING - TOWERS
835001-02 Light Tower

LIGHTING — FOUNDATIONS
836001-04 Light Pole Foundation

836011-02 Light Pole Foundation with 44 in. (1120 mm) Concrete Barrier

837001-05 Light Tower Foundation



LIGHTING — BREAKAWAY DEVICES
838001-01 Breakaway Devices

TRAFFIC SIGNALS - CONTROLLERS AND EQUIPMENT

857001-01 Standard Phase Designation Diagrams and Phase Sequences
857006-01 Supervised Railroad Interconnect Circuit

862001-01 Uninterruptable Power Supply (UPS)

TRAFFIC SIGNALS - WIRE AND CABLE
873001-02 Traffic Signal Grounding & Bonding

TRAFFIC SIGNALS - POSTS AND FOUNDATIONS

876001-04 Pedestrian Push Button Post

877001-08 Steel Mast Arm Assembly and Pole 16’ Through 55’

877002-04 Steel Mast Arm Assembly and Pole 56’ Through 75’

877006-06 Steel Mast Arm Assembly and Pole with Dual Mast Arms
877011-10 Steel Combination Mast Arm Assembly and Pole 16’ Through 55’
877012-07 Steel Combination Mast Arm Assembly and Pole 56’ Through 75’
878001-11 Concrete Foundation Details

TRAFFIC SIGNALS - SIGNAL HEADS
880001-01 Span Wire Mounted Signals and Flashing Beacon Installation
880006-01 Traffic Signal Mounting Details

TRAFFIC SIGNALS - DETECTION
886001-01 Detector Loop Installations
886006-01 Typical Layout for Detection Loops
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DIVISION BLR LOCAL ROADS

STD. NO. TITLE
BLR 10-8 PCC Pavement Special
BLR 14-13 Portland Cement Concrete Pavement (Nonreinforced)
BLR 17-4 Traffic Control Devices - Day Labor Construction
BLR 18-6 Traffic Control Devices - Day Labor Maintenance
BLR 20-7 Traffic Barrier Terminal - Type 5R
BLR 21-9 Typical Application of Traffic Control Devices for Construction on Rural Local Highways
BLR 22-7 Typ. Appl. of T.C.D. for Rural Loc. Hwys. (2-Lane 2 Way Rural Traff.) (Rd. Closed to Thru Traff.)
BLR 23-4 Traffic Barrier Terminal Type 1
BLR 24-2 Mailbox Turnout for Local Roads
BLR 25-1 Type 1A Barricade for Non-NHS Routes
BLR 26-3 Steel Plate Beam Guardrail 29 in. (731 mm) Height
BLR 27-1 Traffic Barrier Terminal Type 5A
BLR 28-1 Concrete Curb Type B and Combination Concrete Curb and Gutter
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Standards by Subject/Title January 1, 2024
SUBJECT/TITLE STD. NO.
A
Abbreviations, Symbols and Patterns.............ouuiiiiiiiiii e 000001
B
Barricade, Type 1A for NON-NHS ROULES ..........uuumiii e BLR 25
Barrier, Concrete, Double Face, 44 in. (1120 mm) Height...........cccooiiiiiiiiin 637006
Barrier, CONCrete, TEMPOIAIY...... ... e e e s e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaens 704001
Base Course, PCC with HMA Binder and Surface COUISES ........ccuuuiieeniiieniiiieeeeeeeeeeeeee e 353001
Benchmarks, Method of RESELHNG .......uuuuiiiiiii e 668001
C
Cable, Road Guard, Single Strand...........ccooooiiiiiiiiiiii e e e e e e e eeanees 636001
CatCh Basin, Ty PE A e e 602001
CatCh Basin, TYPE B ... 602006
(0= 1 (ot T = 7= TS T TR 1Y/ 0T T R 602011
CatCh Basin, TYPE D ... 602016
Circuit, Supervised Railroad INterconneCt ..............ouuiiiiiiiiiiii e, 857006
Curb, Concrete Type B and Combination Concrete Curb and Gutter.............ccccoeeeeeeeeeeeeeen. 606001
Curb, Concrete Type B and Combination Concrete Curb and Gutter..........ccc.ooooviieiiiiieenneenn. BLR 28
Curb Ramps for Sidewalks, Corner Parallel ...............ccoooouviiiiiiiiiiieee e, 424011
Curb Ramps for Sidewalks, Diagonal............ccooooiiiiiiiiiiiiii e e eeenns 424006
Curb Ramps for Sidewalks, Mid-bIOCK..............oooimiiiiiii e, 424016
Curb Ramps for Sidewalks, PerpendiCular................ooiiiiiiiiiiiiiiie e 424001
D
Decimal Equivalents of an InCh and FOOL ............ooooiiiiiiiiii e 001006
(DS [T g T=T= 1 (o] =P 635001
Depressed Corner for SideWalKs............oouuiiiiiiiiiii e 424021
Detection LoopS, TYpiCal LAYOUL .........uuiiiiiiiiiiiiiiiii s 886006
Detector Loop INStallations............eiiiii e 886001
(o] TR = A= o [ 606401
Ditch Check, BEarth MEIAN........coo i 202001
Drainage Structures, TYPES 4 & 5 ...t 602106
E
Elbow, Concrete Pipe, 24 in. (600 mm), 30 in. (750 mm) or 36 in. (900) Diameter .................. 542601
Electrical Service Installation DetailS.............oouiiniiiii e 805001
End Section, Flared, Precast Reinforced Concrete, Elliptical ..................oooooiiiii e, 542306
End Section, Flared, Precast Reinforced Concrete, Round.............ccoooiiiiiiiiiiiiiiiiiieeee, 542301
End Section, Metal Flared, for Pipe ArChes..........co oo 542406
End Section, Metal Flared, for Pipe CUIVEIS............coovvmiiiiiiiiicc e 542401
End Sections, Sloped Metal, for Pipe Culverts 15" (375 mm) thru 60” (1500 mm) Dia............. 542411
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End Sections, Sloped Metal, for Pipe Arch Culverts 15" (375 mm) thru 72” (1800 mm) Dia. ...542416
End Sections, Reinforced Concrete:

Pipe Culverts, 15 in. (375 mm) thru 84 in. (2100 mm) Diameter...........cc.ccoovviviiiiinieennnnn, 542001
Pipe Culverts, Elliptical, 15 in. (375 mm) thru 72 in. (1800 mm) Equivalent Diameter........ 542011
Skewed, for 15 in. (375 mm) thru 36 in. (900 mm) Diameter ...........cccceveieiiiiiiiiiieee, 542201
Skewed, for 42 in. (1050 mm) thru 60 in. (1500 mm) Diameter ...............oovviiiiiiiiiiiiiiininnns 542206
Erosion Control Systems, TEMPOIary...........uuuiuiiiiiiiiiiiiiiiiiiieiiiieeieeieeeeeeeee e 280001
F
(Y Lot O o P 1 TN 1 664001
(a2 aToT TV Lo A=Y o T4 T (YT PT 665001
Flashing Beacon INStallation ..o 880001
Flat Slab Top, Precast Reinforced CONCrete ............ouiiiiiiiiiiiiiiiiiiiiiiiiiiiiee 602601
Foundations, Details, CONCIELE ........c.ouuiiieiee e 878001
Frames, Grates and Lids:
Type 1 Frame @nd LidS ..o 604001
Type 3 Frame and Grate .......cccooooioeeeeeeee e 604006
Type 3V Frame and Grate........cccoooiiiiiiiiiii e 604011
Type 4 Frame and Grate ..........coiiiiiiiiiiiii e 604016
Type 5 Base, Frame and Lids ........ccooooiii 604021
Type 6 Frame and Grate ..........coi oo 604026
TYPE 7 Gratl ... et e e e e e e e et e e e e e e e e e et e e e e e e e eae b e aaaas 604031
TYPE 8 Gratl ... 604036
Type O Frame and Grate .......cccoooooieiieeeeeee e 604041
Type 10 Frame and Grate .........cciiiiiiiiiiiie e 604046
Type 11 Frame and Grate ........ccccoooiieeee e 604051
Type 11V Frame and Grate........ccccooooioiioeeeeeeeee e 604056
Type 12 Frame and Grate .........coiiiiiiiiiiiie e 604061
Type 15 Frame and Lid ......cooouiiiiii e e e e 604066
Type 20 Frame and Grate ........ccccooooooeeeeeeeeee e 604071
Type 21 Frame and Grate .........coiiiiiiiiiiiii et 604076
Type 22 Frames and GrateS......cccocoviiiiiiiiiii e 604081
Type 23 Frame and Grate ........cccooooooooooeeeeee e 604086
Type 24 Frame and Grate ........cccooooooiioeieeeeee e 604091
G
Glare SCrEEN, CONCIELE ... e e e 638101
Grate, Traversable Pipe for Concrete End Section.............oooviiiiiiiiiiiiiiiice e, 542311
Guardrail:
Protection of Back Side Of .........oooiiiiiiiiiiiiiiiiiee e 630116
LoNg SPan OVeEr CUIVEIS .......cooiieiicii et e e e e et e e e e e e e e earaaa 630106
] Y= W ad P2 (S0 2122 11 o TR 630001
Steel Plate Beam, 29 in. (731 mm) Height...........ooiiiiiiiiii e BLR 26
Steel Plate Beam, NON-BIOCKEA ...........coouuiiiiiiee e 630006
Steel Plate Beam, PCC/HMA Stabilization ...........coouuiiiiie e 630201
Strong Post, Attached 10 CUIVEIT ...........oiiiiiiiiiiiiee e eeneenennnees 630101
Weak Post, Attached t0 CUIVEI...........oooeeie e 630111
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H
Handholes, Concrete and Polymer Concrete, DOuble ............coooviiiiiiiiiiiiiiiiiiiiiiiiiiiieeivviieeeeees 814006
Handholes, Polymer Concrete, SiNgIe........coouiiiiiiii e e 814001
Headwall for Pipe Underdrains, CONCIete ..........cooiiiiiiiiiiiiiice e 601101
|
Impact Attenuators, Sand MOAUIE ...........ooviiiiiiiiiiiiii e 643001
Inlet:
For 24 in. (600 mm) Reinforced Concrete Pipe in Median ..............cccooiii, 604101
For 36 in. (900 mm) Reinforced Concrete Pipe in Median ..............cccooooii, 604106
FOr SNoulder WIth CUID ... et e et e e e e e e et e e e e eeeas 610001
FOr TYpe B GULET ...ttt eeeeeeneeasnnnnnnes 606201
Outlet & Entrance for TYPe A GUIET .........uuiiiiiiiiiiiiiiieiiii e 606101
I3 L= PP 602301
Ty B 602306
Inlet Box:
LU T=] o TR o T gAY, [=To 1= o KT 542546
LI =T (00 NP 542501
LI =T (00 I = 542506
TYPE 24 (B00) € ..o 542511
TYPE 24 (B00) D .ot e e e e 542516
TYPE 24 (BO0) E ..ooeeeeeeeeee e 542521
TYPE 24 (B00) F ..o 542526
I =T A (100 ) I PP 542531
TYPE 24 (900) A oot e e e e e e e e e ————————_ 542536
TYPE 48 (1200) A oo 542541
[E]E= T g Lo ST O o1 (o] (=) (=T 606301
JIK
JOINES, PAVEMENT ... et e et e e et e e e e e e e s e e s ennas 420001
L
LaNE ClOSUIE .....uiiiiiiiiii s (see Traffic Control and Protection)
Lighting Controller, Pole Mounted, 240V ...........ooo i 825001
Lighting Controller, Pole Mounted, 480V ..........ccooiiiiiiiiii e 825006
Lighting Controller, Pedestal Mounted, 240V ........ ..o e 825011
Lighting Controller, Pedestal Mounted, 480V ... 825016
Lighting Controller, Base Mounted, 240V .............uuuuiiiieeeee e e e e e e e e aa e e e e e e aaaaaeens 825021
Lighting Controller, Base Mounted, 480V ...........uuuuuiiireeeee e e e e e e e e e e e e aaaaaeens 825026
Lighting Controller, Obstruction Warning, 240V.............coiiiiiiiiie e 826001
Lighting Controller, Obstruction Warning, 480V.............coiiiiiiiiic e 826006
Lighting, Underpass, SUSPENAEA ..........uuuuuuiiiiiee s s e e e e e e e e e e e e e e e e e e e e aaaaaeaeeens 821006
Lighting, Underpass, Wall MOUNL ..o 821001
Light Pole, Aluminum, Mast A ... ..o e e e e e e e e 830001
Light Pole, Aluminum, Davit A ... ... e e e e e ee e e e e e e 830006
Light Pole, Breakaway DEVICES ..........uuuuuuuiiiiiiiii s a e e e e e 838001
Light Pole, Steel, Mast Al ..o et e et e e e e e e et eeeeaees 830011
Light Pole, Steel, DaVit A ......eiieieie e e e e e e e e e e e e e e e e e e e e e e aaaaaeaaaens 830016
Light Pole, StEel, TENON TOP ....uuuuuiiiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaens 830021
T | LS 0 835001
Light Pole FOUNAALION .........ueiiiiiiiiiiiiiiiii s 836001
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Light Pole Foundation with 44 in. (1120 mm) Concrete Barrier ...........cccccoooiiiiiiiiiiiiiieeees 836011
Light TOWEr FOUNAAtION ......ueiiiiiiiiiiiii s 837001
Luminaire WIrNG iN POIE .......oouiiii et e e e e et e e e e aaeenes 821101
M
Mailbox TurnouUt, LOCAI SYSTEIM .......uuiiiiiiiiiiiii e e e BLR-24
Mailbox Turnout, State SYSTEM ........ueiiii e 406201
Manhole, Precast, Type A, 4 ft. (1.22 M) Diameter........ ... 602401
Manhole, Precast, Type A, 5 ft. (1.52 M) Diameter......... ... 602402
Manhole, Precast, Type A, 6 ft. (1.83 M) Diameter......... ... 602406
Manhole, Precast, Type A, 7 ft. (2.13 M) Diameter......... ... 602411
Manhole, Precast, Type A, 8 ft. (2.44 M) Diameter............uuuuumiiii e 602416
Manhole, Precast, Type A, 9 ft. (2.74 M) Diameter.............uuuuumiiiii 602421
Manhole, Precast, Type A, 10 ft. (3.05 M) Diameter.............uuuuiiii 602426
MaANNOIE SEEPS .. .oeiiiiiii ittt e e e e e e e et e e e e e e e e e et e e eeaaaeeens 602701
Markers:
D =] F=To [ PP PP PP PRI 667001
Permanent SUIVEY ........uuuiiiiice e e e e et e e e e e e e er s 667101
RIGNE-OF-WAY ...ttt e e e e e e e 666001
Mast Arm Assembly and Pole 16" Through 55’, Steel Combination..................uvviviiiiiiiiinnnnnns 877011
Mast Arm Assembly and Pole 56’ Through 75’, Steel Combination...........ccccccceeeiiiiiniiiiinnnnnn... 877012
Mast Arm Assembly and Pole, Steel, Dual Mast Arms ...........oooouiiiiiiiiiiiiiiiccc e, 877006
Mast Arm Assembly and Pole 16" Through 55, Steel..............uuuiiiiiiin 877001
Mast Arm Assembly and Pole 56" Through 75, Steel.............uuuiiiiiiiiii 877002
Mast Arm Mounted Street Name SignsS ..........iiiiiiiiiiic e 720016
Y/ (Yo [ =T o TR 0o ] g o] (=) (YT 606301
Median, Concrete, Corrugated ..........oooviiiiiiiiii e e 606306
N
Name Plates fOr Bridges .......uuuuiiiiiiiiiiiii e 515001
O
Object and Terminal Markers .......... ... . e 725001
Ouitlet:
Inlet and entrance for TYpe A GULET ........oo i 606101
TYPE 1, TOr TYPE A GULET ... 606106
Type 1, fOr TYPE B GUHET ..o 606206
Type 2, fOr TYPE A GULEE ... e 606111
Type 2, fOor TYPe B GULEE ... 606211
Type B-6.24 (B-15.60) for Concrete Curb and Gutter...........cccccceei i, 606006
For Type B Gutter, Standard ... e 606201
P/Q
PatChing, Class A....... s 442001
PatChing, Class Bh........uuuiiiiiiiiiiiiiiiiii e 442101
Patching, Class C @nd D ..........uuiiiiiiiiiiiiiiiiiiiiii s 442201
Pavement:
24' (7.2 m) Continuously Reinforced PCC With Lug System ..........ccccccooiiiiiiiiiiiiiiiiiieenn 421201
24' (7.2 m) Continuously Reinforced PCC With Wide Flange Beam Term. Joint ............... 421101
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24" (7.2 M) JOINTEA PCC ... e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaeas 420101
36' (10.8 m) Continuously Reinf. PCC With Wide Flange Beam Term. Joint ..................... 421106
36' (10.8 m) Continuously Reinforced PCC With Lug System..........cc.ccoovviiiiiiieieeiieeniinne, 421206
36" (10.8 M) JOINTEA PCC ... s 420106
Adjacent to Railroad Grade Crossing, PCC...........ooiiiiiiiiiiiiieeeeee e 420501
Connector (HMA) for Bridge Approach SIab..............uuuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeieeeeeeeeeeeees 420406
Connector (PCC) for Bridge Approach SIab ..............euuuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeneeeeeeeenees 420401
NONreinforCed PCC ... ... ettt eaeasessennsnsnnnnnnes BLR 14
Reinforcement for Continuously Reinforced PCC Pavement............ccccccceeeiiiiiiieiiiiiceeeee, 421001
[0 TU] o (01U €= = N 420111
SPECIAl, PCC .. ettt e BLR 10
Welded Wire Reinforcement..........cooooooiiiii oo 420701
Pavement Markers, Raised Reflective, Applications ...............ouuiiiiiiiiiiiiiiiiiiiiiiiiiiieeee 781001
Pavement Markings .........oe i s 780001
Pedestrian Crossings, ENrance / All€Y ..........ooviiiiiiiiiiiiiiiiiiiiiieiieeiieeeeeeeeeeeeeneenenennnnnnnnne 424026
Pedestrian Crossings, MeIan ............ooiiiiiiiiiiiiiiiiiiiieii e 424031
e = YIS T= o U 1= To = R 857001
1o TSI oY =Y o [ =TT 3 601001
Posts, Metal, Applications for Type A and B..........ccoooiiiiiiiii i 729001
Posts, Metal, for Signs, Markers and Delineators..............coiiiiiiiiiiiciiie e 720011
PUSH BUHON POSL ...t e et e e e e e e e et e e e e e eeeeees 876001
R
Raceways Embedded in STrUCTUIE ...........uuuiiii s 812001
Ramp Closure, Freeway/EXPre@SSWAY .........ccuuuuiiiiiieiiiiiiiiie e e et e e e e e e e eea s 701451
Ramp Closure, Partial Exit, Freeway/EXPreSSWay ..............uuuuuuuuiiiiissse s 701456
Ramp Terminal:
Entrance, Flexible Adjacent to Flexible Mainline Pavement..........c.....cccoiiiiiiiiiieeiine e, 406001
Entrance, Jointed PCC Adjacent to CRC Mainline Pavement.............cccccoeeeiiiiiiiiiiiienenn. 420206
Entrance, Jointed PCC Adjacent to Jointed PCC Mainline Pavement ..............cccccceeeee. 420201
Exit, Flexible Adjacent to Flexible Mainline Pavement.............ccccooooiiiiiiiiiene e, 406101
Exit, Jointed PCC Adjacent to CRC Mainline Pavement................ccooooiiiiiiiiiiiccicee e, 420306
Exit, Jointed PCC Adjacent to Jointed PCC Mainline Pavement......................cc. 420301
Reflector Mounting Details, Guardrail and Barrier Wall ..............ooooiiiiiiiee e, 782006
BT (=T (o ] f TR U] o WP 782001
Reinforcement Bars, Areas, Weights and Spacing............uooiiioiiiiiiiiie e 001001
Revetment Mat, Fabric FOrmed CONCIELE .........oouniieiee e 285001
Rumble Strips, Shoulder, 16 iNCh.........coooiie e 642001
Rumble Strips, Shoulder, 8 iNCN.........ccoooiiiie et 642006
S
Shoulder:
Adjacent to Flexible Pavement, HMA ... e 482001
Adjacent to Rigid Pavement, HMA ... e 482006
O PR 483001
or Shoulder Strips With Resurfacing or Widening and Resurfacing Projects ..................... 482011
Sidewalks, Corner Parallel Curb Ramps fOr ... 424011
Sidewalks, Diagonal Curb RamPS fOr..... .. 424006
Sidewalks, Mid-block Curb RamMPS fOr........ciiiiiiiiiicce e 424016
Sidewalks, Perpendicular Curb Ramps fOr........ .. 424001
Sight Screen, Chain LINK FENCE. ... 640001
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Sight Screen, Concrete Panel Wall, Precast Prestressed .........ccccoooeiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeen 639001
Sight Screen, Wood Fence, Cedar StOCKAAE ..........coiiiiiiiiiiciececeeeeeee e 641001
Sight Screen, Wood Fence, Wood Plank ...t 641006
Sign Panel, Erection DetailS........ccooooiiiiiieeeeeeeeeeeee e 720006
Sign Panel, Extruded AIUMINUM TYPE ......ooiiiiiiiii i 720021
Sign Panel, Mounting DELailS ... 720001
Sign Support, TeleSCOPING STEEI ... 728001
Sign Support, Telescoping Steel, Base fOr........ .. 731001
Symbols, Abbreviations, and Patterns...........cooo i 000001
T
TeE, CONCIEIE PIPE ... e e e e e e e eaaaaans 542606
Traffic Barrier Terminal:
I3/ <1 PP BLR-23
I3 0 1= R0 = 7P 631006
Type 1 Special, Shoulder Widening fOr ........... . 630301
I3/ L= PP 631011
I L= BLR 27
I =5 R BLR 20
I o= 2 PP 631031
I 0= 631032
I3 o= = 7 631033
I3 o= 00 PP 631046
10 o 1= 0 PP 631051
I3 2= 00 < 7P 631061
TP 1 e 631066
Traffic Control:
T o PRSP 701901
Devices:
Type 1A Barricade for NON-NHS ROULES ..........oiiiiiiiiiiiiiiiiiiiiiii BLR 25
Day Labor ConstruCtion ............cooi i BLR 17
Day Labor MainteNaNCE ...........cooiiiiiiiiic et BLR 18
Typical Application of, for Construction on Rural Local Highways............ccccccceeieienenes. BLR 21
Typical Application of, for Construction on Rural Local Highways (Two-Lane
Two Way Rural Traffic) (Road Closed to Thru Traffic) .........cccooeeiiiiiiiiiie s BLR 22
Lane Closure, 2L, 2W:
Bridge Repair, for Speeds > 45 MPH........ccoo e 701316
Bridge Repair With Barrier............ooooo e 701321
Day Only, for Speeds > 45 MPH ... 701201
Moving Operations - Day ONlY.........coouuiiiiiiiiii e 701311
Night Only, for Speeds > 45 MPH..........ooii e 701206
Pavement Widening, for Speeds > 45 MPH...........ccccoiii i, 701326
Short TiMe OPEratioNS .......ccoiee i e a e 701301
Slow Moving Operations Day Only, for Speeds > 45 MPH.............ccccccciiiiiiiiiinnnennn. 701306
With Run-Around, for Speeds > 45 MPH ..., 701331
Work Areas in Series, for Speeds > 45 MPH ..., 701336
Lane Closure, FreeWay/EXPrE&SSWAY ..........ccuuuuuiiiieeeeiiiiiiieeeeeeeeeeeetiee e e e e e e e eeastaaaaaeaaaeeesnnes 701401

Lane Closure, Freeway/Expressway:
Y o] o] o= Te o T (o TSR 701400
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Day OperationS ONIY .........oeiiiiiiiiiiie e e e e e e e e e s eeeeeaeeaaans 701406
Sidewalk, Corner or CroSsSWalk CIOSUIE...........u i 701801
TWO LANE CIOSUIE ...ttt s 701446
AL = F= T 1= TR 701402
With CroSSOVEr @nd BarTiEr .........uuueiiii e e e e e e e e e e e e e e e e e e aaaaaaaens 701416
Lane Closure, Multilane:
at Entrance or Exit Ramp, for Speeds > 45 MPH ... 701411
Day Operations Only, for Speeds > 45 MPH to 55 MPH..........ccoooviiiiiiiiie. 701421
for Speeds > 45 MPH 10 55 MPH.......ou e 701422
Intermittent or Moving Operation, for Speeds > 45 MPH...........cccccoiiiiiiiiiines 701426
Intermittent or Moving Operation, for Speeds < 40 MPH............cccooiiiiiiiiiiines 701427
Undivided With Crossover, for Speeds > 45 MPHt0o 55 MPH..........cccciiiiiiini. 701431
with Barrier, for Speeds > 45 MPH t0 55 MPH........c..oouiiiiiiiiiciiee e, 701423
Lane Closure, Urban:
2L, 2W, UNAIVIAEA ......oeeeieieieeeeeeeeeeeeee e 701501
2L, 2W, with Bidirectional Left TUMN Lane .........oouiieieee e 701502
Multilane, 1W or 2W with Nontraversable Median ..........o.ooeoieoiiiiiie e 701601
Multilane, 2W with Bidirectional Left TUrN Lane .......couveeneeeeeeeeeeeeee e 701602
Multilane, Single Lane Closure, 2W with Mountable Median............cccccccoooiiiviiiiiinnnnnn.. 701606
Multilane, Half Road, Closure, 2W with Mountable Median..........ccooooveeeiiiiiiiieeen. 701611
Multilane INterseCioN.......... . e 701701
Off-Road Operations:
2L 2W, 15 ft. (4.5 m) to 24 in (600 mm) From Pavement Edge................uevuviiiiiiininnnns 701006
2L 2W, More Than 15 ft. (4.5 M) AWAY .....eeeiiiiiiiiiiiiiiiiiiieieeieiieeeeeeeeeeeeeeeeeeeeeeeeeeeenennnne 701001
Moving, 2L 2W, DAy ONlY .......oooiiiiiiiiii ettt 701011
Multilane, 15 ft. (4.5 m) to 24 in. (600 mm) From Pavement Edge................ccoevvnnnnnnn... 701101
Multilane, More Than 15 ft. (4.5 M) AWAY ......cooiiiiiiiiiii e 701106
Setup and Removal, Freeway/EXPreSSWaY ..........ccouuuuuiiiiieeiiiiiiiiee e eee et e e eeaaiaaes 701428
Traffic Signal Grounding & BONAING .......coooiiiiiiiiiiii e 873001
Traffic Signal Mounting Details, Post and Bracket Mounted ...............cccooooiiiiiiin e, 880006
Traffic Signal Mounting Details, Span Wire Mounted and Flashing Beacon ............................ 880001
u-Z
Uninterruptable Power SUPPlY (UPS) ..... .. e 862001
Valve Vault, Precast, Type A, 4 ft. (1.22 m) Diameter .........cccooieiiiiiiiiiii e, 602501
Valve Vault, Precast, Type A, 5ft. (1.52 m) Diameter .........cccooooviiiiiiiiiii e, 602506
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ABV ABOVE
AIC ACCESS CONTROL

AC ACRE

ADJ ADJUST

AS AERIAL SURVEYS
AGG AGGREGATE

AH AHEAD

APT APARTMENT
ASPH  ASPHALT
AUX AUXILIARY

AGS AUXILIARY GAS VALVE (SERVICE)

AVE AVENUE

AX AXIS OF ROTATION
BK BACK

B-B BACK TO BACK
BKPL BACKPLATE

B BARN

BARR  BARRICADE

BL BASELINE

BGN BEGIN

BM BENCHMARK
BIND BINDER

BIT BITUMINOUS

BTM BOTTOM

BLVD BOULEVARD
BRK BRICK

BBOX  BUFFALO BOX
BLDG BUILDING
CATV CABLE

CIP CAST IRON PIPE

CB CATCH BASIN

C-C CENTER TO CENTER

CL CENTERLINE OR CLEARANCE

CL-E CENTERLINE TO EDGE
CL-F CENTERLINE TO FACE
CTS CENTERS

CERT  CERTIFIED

CHSLD CHISELED

CS CITY STREET

CP CLAY PIPE

CLSD CLOSED

CLID CLOSED LID

CT COAT OR COURT

COMB  COMBINATION

Cc COMMERCIAL BUILDING
CE COMMERCIAL ENTRANCE

CONC CONCRETE
CONST CONSTRUCT
CONTD CONTINUED

CONT  CONTINUOUS

COR CORNER

CORR CORRUGATED
CMP CORRUGATED METAL PIPE
CNTY  COUNTY

CH COUNTY HIGHWAY
CSE COURSE

XSECT CROSS SECTION
m3 CUBIC METER
mm3 CUBIC MILLIMETER
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CUYD
CuLv
C&G
D

DC
DET
DIA
DIST
DOM
DBL
DSEL
DSFL
DR

DI
DRV
DCT
EA
EB
EOP
E-CL
E-E
ELEC
EL
ENTR
EXC
EX

CUBIC YARD

CULVERT

CURB & GUTTER

DEGREE OF CURVE
DEPRESSED CURVE
DETECTOR

DIAMETER

DISTRICT

DOMESTIC

DOUBLE

DOWNSTREAM ELEVATION
DOWNSTREAM FLOWLINE
DRAINAGE OR DRIVE
DRAINAGE INLET OR DROP INLET
DRIVEWAY

DUCT

EACH

EASTBOUND

EDGE OF PAVEMENT
EDGE TO CENTERLINE
EDGE TO EDGE
ELECRICAL

ELEVATION

ENTRANCE

EXCAVATION

EXISTING

EXPWAY EXPRESSWAY

E

E

F-F
FA
FAI
FAP
FAS
FAUS

OPT
FE
FH
FL
FB
FDN
FR
F&G
FRWAY
GAL
GALV

GM
GV
Gls
GRAN
GR
GRVL
GND
GUT
GP
GW
HH

EXTERNAL DISTANCE OF HORIZONTAL CURVE

OFFSET DISTANCE TO VERTICAL CURVE
FACE TO FACE

FEDERAL AID
FEDERALAID INTERSTATE
FEDERAL AID PRIMARY
FEDERAL AID SECONDARY
FEDERAL AID URBAN SECONDARY
FENCE POST

FIBER OPTIC

FIELD ENTRANCE

FIRE HYDRANT

FLOW LINE

FOOT BRIDGE
FOUNDATION

FRAME

FRAME & GRATE
FREEWAY

GALLON

GALVANIZED

GARAGE

GAS METER

GAS VALVE
GEOGRAPHICAL INFORMATION SYSTEM
GRANULAR

GRATE

GRAVEL

GROUND

GUTTER

GUY POLE

GUY WIRE

HANDHOLE

HATCH
HD
HDW
HDUTY
ha
HMA
HWY
HORIZ
HSE

IL

IMP

IN DIA
INL
INST
IDS
INV

IP

IR

JT

kg

km

LS

LN

LT
LIDAR
LP
LGT
LF

LC
LNG

L SUM
MACH
MB
MH
MATL
MED

METH

mm DIA
MIX
MBH
MOD
MFT

N & BC
N&C
N&W
NC

NB

NE
NwW
O/S
0&C
OLID
PAT
PVD
PVMT

HATCHING

HEAD

HEADWALL

HEAVY DUTY
HECTARE

HOT MIX ASPHALT
HIGHWAY
HORIZONTAL
HOUSE

ILLINOIS
IMPROVEMENT
INCH DIAMETER
INLET
INSTALLATION
INTERSECTION DESIGN STUDY
INVERT

IRON PIPE

IRON ROD

JOINT

KILOGRAM
KILOMETER
LANDSCAPING
LANE

LEFT

LIGHT DETECTION AND RANGING
LIGHT POLE
LIGHTING

LINEAL FEET OR LINEAR FEET
LITER OR CURVE LENGTH
LONG CHORD
LONGITUDINAL
LUMP SUM
MACHINE

MAIL BOX
MANHOLE
MATERIAL

MEDIAN

METER

METHOD
MID-ORDINATE
MILLIMETER
MILLIMETER DIAMETER
MIXTURE

MOBILE HOME
MODIFIED

MOTOR FUEL TAX
NAIL & BOTTLE CAP
NAIL & CAP

NAIL & WASHER
NORMAL CROWN
NORTHBOUND
NORTHEAST
NORTHWEST
OFFSET

OILAND CHIP
OPEN LID

PATTERN

PAVED

PAVEMENT

PM PAVEMENT MARKING STD STANDARD
PED PEDESTAL SBI STATE BOND ISSUE
PNT POINT SR STATE ROUTE
PC POINT OF CURVATURE STA STATION
Pl POINT OF INTERSECTION OF HORIZONTAL SPBGR STEEL PLATE BEAM GUARDRAIL
CURVE SS STORM SEWER
PRC POINT OF REVERSE CURVE STY STORY
PT POINT OF TANGENCY ST STREET
POT POINT ON TANGENT STR STRUCTURE
POLYETH POLYETHYLENE e SUPERELEVATION RATE
PCC PORTLAND CEMENT CONCRETE S.E. RUN. SUPERELEVATION RUNOFF LENGTH
PP POWER POLE OR PRINCIPAL POINT SURF SURFACE
PRM PRIME SMK SURVEY MARKER
PE PRIVATE ENTRANCE T TANGENT DISTANCE
PROF PROFILE T.R. TANGENT RUNOUT DISTANCE
PGL PROFILE GRADELINE TEL TELEPHONE
PROJ PROJECT TB TELEPHONE BOX
P.C. PROPERTY CORNER TP TELEPHONE POLE
PL PROPERTY LINE TEMP TEMPORARY
PR PROPOSED TBM TEMPORARY BENCH MARK
R RADIUS or RESIDENTUAL TD TILE DRAIN
RR RAILROAD TBE TO BE EXTENDED
RRS RAILROAD SPIKE TBR TO BE REMOVED
RPS REFERENCE POINT STAKE TBS TO BE SAVED
REF REFLECTIVE TWP TOWNSHIP
RCCP REINFORCED CONCRETE CULVERT PIPE TR TOWNSHIP ROAD
REINF REINFORCEMENT TS TRAFFIC SIGNAL
REM REMOVAL TSCB TRAFFIC SIGNAL CONTROL BOX
RC REMOVE CROWN TSC TRAFFIC SYSTEMS CENTER
REP REPLACEMENT TRVS TRANSVERSE
REST RESTAURANT TRVL TRAVEL
RESURF RESURFACING TRN TURN
RET RETAINING TY TYPE
RT RIGHT T-A TYPEA
ROW RIGHT-OF-WAY TYP TYPICAL
RD ROAD UNDGND UNDERGROUND
RDWY ROADWAY USGS U.S. GEOLOGICAL SURVEY
RTE ROUTE USEL UPSTREAM ELEVATION
SAN SANITARY USFL UPSTREAM FLOWLINE
SANS SANITARY SEWER UTIL UTILITY
SEC SECTION VBOX VALVE BOX
SEED SEEDING \\Y% VALVE VAULT
SHAP SHAPING VLT VAULT
S SHED VEH VEHICLE
SH SHEET VP VENT PIPE
SHLD SHOULDER VERT VERTICAL
SwW SIDEWALK OR SOUTHWEST VC VERTICAL CURVE
SIG SIGNAL VPC VERTICAL POINT OF CURVATURE
SOD SODDING VPI VERTICAL POINT OF INTERSECTION
SM SOLID MEDIAN VPT VERTICAL POINT OF TANGENCY
SB SOUTHBOUND WM WATER METER
SE SOUTHEAST wv WATER VALVE
SPL SPECIAL WMAIN WATER MAIN
SD SPECIAL DITCH WwB WESTBOUND
SQFT SQUARE FEET WILDFL WILDFLOWERS
m2 SQUARE METER W WITH
mm?2 SQUARE MILLIMETER \We} WITHOUT
SQYD SQUARE YARD
STB STABILIZED
DATE REVISIONS STANDARD SYMBOLS,
1-1-21 Updated fonts, abbreviations, ABBREV'ATIONS,
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ADJUSTMENT ITEMS

Structure To Be Adjusted

Structure To Be Cleaned

Main Structure To Be Filled

Structure To Be Filled

Structure To Be Filled Special

Structure To Be Removed

Structure To Be
Reconstructed

Structure To Be Reconstructed Special

Frame and Grate To Be Adjusted

Frame and Lid To Be Adjusted

Domestic Service Box To Be Adjusted

Valve Vault To Be Adjusted

Special Adjustment

ltem To Be Abandoned

ltem To Be Moved

ltem To Be Relocated

Pavement Removal and Replacement

5B @ ®© & e BB E = & B O @
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—
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ALIGNMENT ITEMS EX PR
Baseline

Centerline — —
Centerline Break Circle o ©)

Baseline Symbol
Centerline Symbol
P! Indicator

Point Indicator

Horizontal Curve Data
(Half Size)

BOUNDARIES ITEMS

Dashed Property Line - - - - - - - - - =

EX. CURVE

P.I. STA=
A=

D=

R=

T=

L=

E=

e=
T.R.=

S.E. RUN=

P.C. STA=
P.T. STA=

Solid Property/Lot Line

Section/Grant Line o

Quarter Section Line --

Quarter/Quarter Section Line —_— -

County/Township Line -

StateLine @ e — i — ==

Chiseled Square Found
Iron Pipe Found

Iron Pipe Set

Survey Marker

Property Line Symbol

Northwest Quarter Corner (Half Size)

5 &
Section Corner (Half Size)
¢ <,

NR
Southeast Quarter Corner (Half Size) ﬁﬁ

a

O

(]
Same Ownership Symbol (Half Size) /

) e

CURVE

P.I. STA=

D=
R=

T=

L=

E=

e=

T.R.=

S.E. RUN=
P.C. STA=
P.T. STA=

DRAINAGE ITEMS

Channel or Stream Line

Culvert Line

Grading & Shaping Ditches
Drainage Boundary Line
Paved Ditch

Aggregate Ditch

Pipe Underdrain

Storm Sewer

Flowline

Ditch Check

Headwall

Inlet

Manhole

Summit

Roadway Ditch Flow
Swale

Catch Basin

Culvert End Section
Water Surface Indicator

Riprap

HYDRAULICS ITEMS

Overflow

Sheet Flow

Hydrant Outlet

T TOITOTS Y™ T T T T T YW T

@) O]
<t <>
—t= .

O (]

< <

AV

D 05530 00

55 éb()é? é:

b0 ()
PR

s

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS
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STANDARD 000001-08




EROSION & SEDIMENT

CONTROL ITEMS

Cleaning & Grading Limits

Dike
Erosion Control Fence
Perimeter Erosion Barrier

Temporary Fence

Ditch Check Temporary

Ditch Check Permanent

Inlet & Pipe Protection

Sediment Basin

Erosion Control Blanket

Fabric Formed Concrete
Revetment Mat

Turf Reinforcement Mat

Mulch Temporary

Mulch Method 1

Mulch Method 2 Stabilized

Mulch Method 3 Hydraulic

CONTOUR ITEMS

Approx. Index Line

Approx. Intermediate Line

Index Contour

Intermediate Contour
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—_— T
SRS

o SSos seos Seoe seoc o
XX AR A XA X
[as s s seae e
X7 Xy X Xty X

NON-HIGHWAY
IMPROVEMENT ITEMS

Noise Attn./Levee

Field Line

Fence

Base of Levee

Mailbox

Multiple Mailboxes

Pay Telephone

Advertising Sign

*ITS Camera

Wind Turbine

Cellular Tower

*Intelligent Transportation Systems

LANDSCAPING ITEMS

Contour Mounding Line
Fence

Fence Post

Shrubs

Mowline

Perennial Plants

Seeding Class 2

Seeding Class 2A

Seeding Class 4

Seeding Class 4 & 5 Combined

EX

(NN NN NN NN

[RRREREEE RN RERERRRRRE

LLL Ll

P

EXISTING

LANDSCAPING ITEMS

(contd.)

Seeding Class 5

Seeding Class 7

Seedlings Type 1

Seedlings Type 2

Sodding

Mowstake w/Sign

Tree Trunk Protection

Evergreen Tree

Shade Tree

LIGHTING

Duct

Conduit

Electrical Aerial Cable
Electrical Buried Cable
Controller

Underpass Luminaire

Power Pole

EX PR
= (<]
(77 ol
S -

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS
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LIGHTING
(contd.)

Pull Point

Handhole

Heavy Duty Handhole

Junction Box

Light Unit Comb.

Electrical Ground

Traffic Flow Arrow

High Mast Pole
(Half Size)

Light Unit-1

PAVEMENT (MISC.)

Keyed Long. Joint

Keyed Long. Joint w/Tie Bars

Sawed Long. Joint w/Tie Bars

Bituminous Shoulder

Bituminous Taper

Stabilized Driveway

Widening

Iﬂg%@%VH g 2 o [
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o XX

PAVEMENT MARKINGS

Handicap Symbol

RR Crossing

Raised Marker Amber 1 Way

Raised Marker Amber 2 Way

Raised Marker Crystal 1 Way

Two Way Turn Left

Shoulder Diag. Pattern

Skip-Dash White

Skip-Dash Yellow

Stop Line

Solid Line

Double Centerline

Dotted Lines

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS

(Sheet 4 of 9)

STANDARD 000001-08




PAVEMENT MARKINGS RAILROAD ITEMS EX PR

EX PR - -
(contd.) - —
Abandoned Railroad - 4 —
CL 2Ln 2Way . .
RRPM 12.2 m (40') o.c.
Railroad H H H H H
CL 2Ln 2Way . R
RRPM 80' (24.4 m) o.c. Railroad Point O
Control Box = >
CL Multilane Div. . . .
RRPM 40' (12.2 m) o.c. Crossing Gate _
i i XX XX
CL Multilane Div. . . Flashing Signal
RRPM 80' (24.4 m) o.c.
Railroad Cant. Mast Arm XeX—%X Xex—xX
CL Multilane Div. Dbl. . . Crossbuck >@ )é
RRPM 80' (24.4 m) o.c.
REMOVAL ITEMS EX PR
CL Multilane Undiv.
Removal Tic - T 7 T T T T

Two Way Turn Left Line —
Bituminous Removal

Hatch Pattern

v Tree Removal Single x
o)
¥

Urban Combination Left

Urban Combination Right

RIGHT OF WAY ITEMS EX PR

Urban Left Turn Arrow

Future ROW Corner Monument Od
Urban Right Turn Arrow
ROW Marker X |
Urban Left Turn Only — j ROW Line - - - -
—
Easement
[ —— TTTTTTTTTTTTTTTTTT 7777777
Urban Right Turn Only .Z w
Temporary Easement TITITITITIT 7T 7T 1T
UrbanThruOnly o EEEEES o = »
—_—
—
STANDARD SYMBOLS,
@ lllinois Department of Transportation Urban LT & RT Turn Arrow AB B REVIATIO N S,
APPROVE| January 1, 2021 % AN D PATT E RN S
ENGINEER OF POLICY'AND PROCEDURES 8 Urban Thru A (Sheet 5 of 9)
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PAVEMENT MARKINGS

(contd.)

Urban U-Turn

Urban Combined U-Turn

Rural Combination Left

Rural Combination Right

Rural Left Turn Arrow

Rural Right Turn Arrow

Rural Left Turn Only

Rural Right Turn Only

Rural Thru Only

Rural Thru Arrow

Rural Lt & Rt Turn Arrow

Bike Lane Symbol

Bike Lane Text

Bike Path Shared

Bike Shared Roadway

Lane Drop Symbol
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Wrong Way Arrow

/

C>= )
o
—
= =1 | —

LY

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS
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RIGHT OF WAY ITEMS

(contd.)

Access Control Line

Access Control Line & ROW

Access Control Line &
ROW with Fence

Excess ROW Line

ROADWAY PLAN
ITEMS

Cable Barrier

Concrete Barrier

Edge of Pavement

Bit Shoulders, Medians
and C&G Line

Aggregate Shoulder

Sidewalks, Driveways

Guardrail

Guardrail Post

Traffic Sign

Corrugated Median

Impact Attenuator

North Arrow with District Office
(Half Size)

Match Line

Slope Limit Line

Typical Cross-Section Line

AC

AC

AC -

—AC — - —

XS -

»—E—Z

STA. 45+00
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ROADWAY PROFILES EX
P.1. Indicator a
Point Indicator o

Earthworks Balance Point

Begin Point
Vert. Curve Data VPI

ELEV

L

E
Ditch Profile Left Side e
Ditch Profile Right Side = ---------------
Roadway Profile Line === ————————— ——
Storm Sewer Profile Left Side L
Storm Sewer Profile Right Side ~ - ---------------

SIGNING ITEMS EX

Cone, Drum or Barricade

Barricade Type |

Barricade Type llI

Barricade With Edge Line

Flashing Light Sign

Panels |

Panels Il

Direction of Traffic

Sign Flag
(Half Size)

VP =
ELEV=
I_ =
E =
PR
o
O
/7
Z —
TT
O O

SIGNING ITEMS
(contd.) —

Reverse Left W1-4L
(Half Size)

Reverse Right W1-4R
(Half Size)

Two Way Traffic Sign W6-3
(Half Size)

Detour Ahead W20-2(0)
(Half Size)

Left Lane Closed Ahead W20-5L(0)
(Half Size)

Right Lane Closed Ahead W20-5R(O)
(Half Size)

Road Closed Ahead W20-3(0O)
(Half Size)

Road Construction Ahead W20-1-(O)
(Half Size)

Single Lane Ahead
(Half Size)

Transition Left W4-2L
(Half Size)

Transition Right W4-2R
(Half Size)

DETOUR

AHEAD

S oo

LEFT LANE
CLOSED
AHEAD

RIGHT LANE
CLOSED
AHEAD

ROAD
CLOSED
AHEAD

CONSTRUCTION

SINGLE

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS

(Sheet 7 of 9)
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SIGNING ITEMS
(contd.)

One Way Arrow Lrg. W1-6-(O)
(Half Size)

Two Way Arrow Large W1-7-(0O)
(Half Size)

Detour M4-10L-(O)
(Half Size)

Detour M4-10R~(O)
(Half Size)

One Way Left R6-1L
(Half Size)

One Way Right R6-1R
(Half Size)

Left Turn Lane R3-1100L
(Half Size)

Keep Left R4-7AL
(Half Size)

Keep Left R4-7BL
(Half Size)

Keep Right R4-7AR
(Half Size)

Keep Right R4-7BR
(Half Size)

Stop Here On Red R10-6-AL
(Half Size)

Stop Here On Red R10-6-AR

(Half Size)

No Left Turn R3-2
(Half Size)

No Right Turn R3-1
(Half Size)

Road Closed R11-2
(Half Size)

Road Closed Thru Traffic R11-2
(Half Size)
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JRUR v s

LEFT
TURN
LANE

KEEP

LEFT

KEEP

LEFT

KEEP

RIGHT

KEEP

RIGHT

STQP
HERE

RED

STOP
HERE

ONN

RED

Q@
®

STRUCTURES ITEMS EX

ROAD

CLOSED

ROAD CLOSED

THRU TRAFFIC

Box Culvert Barrel

Box Culvert Headwall

Bridge Pier ~ ——————————

Bridge

Retaining Wall

Temporary Sheet Piling

TRAFFIC SHEET
ITEMS

Cable Number

Left Turn Green

Left Turn Yellow

Signal Backplate

Signal Section 8" (200 mm)

Signal Section 12" (300 mm)

Walk/Don't Walk Letters

Walk/Don't Walk Symbols

TRAFFIC SIGNAL
ITEMS

Galv. Steel Conduit

Underground Cable

Detector Loop Line

Detector Loop Large

Detector Loop Small

Detector Loop Quadrapole

m
X
L)
A

0 @ Q|

|
_I
=
|

I
I
e
==
I

=2
> =2 ] OJL

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS
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TRAFFIC SIGNAL
ITEMS (contd.)

Detector Raceway

Aluminum Mast Arm

Steel Mast Arm

Veh. Detector Magnetic

Conduit Splice

Controller

Gulfbox Junction

Wood Pole

Temp. Signal Head

Handhole

Double Handhole

Heavy Duty Handhole

Junction Box

Ped. Pushbutton Detector

Ped. Signal Head

Power Pole Service

Priority Veh. Detector

Signal Head

Signal Head w/Backplate

Signal Post

Closed Circuit TV

Video Detector System
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%

=

©]

UNDERGROUND

UTILITY ITEMS =X PR ABANDONED
Cable TV v cTv —cv cTv -cTv cTv cTV —+
Electric Cable E E E 3
Fiber Optic FO Fo —Fo FO F —Fo0 Fo FO—
Gas Pipe — G — 6 — —G
Oil Pipe ¥ 01 — 0 — ror
Sanitary Sewer — s s
Telephone Cable —T T —T T - -7 T T
Water Pipe i w " —iw W —

UTILITIES ITEMS EX PR
Controller = (=< |
Double Handhole N
Fire Hydrant @] L ]
GuyWire or Deadman Anchor -

Handhole N Al

Heavy Duty Handhole
Junction Box

Light Pole jot ) §

Manhole ©

Monitoring Well (Gasoline) @

Pipeline Warning Sign b

Power Pole -+ -
Power Pole with Light @—O

Sanitary Sewer Cleanout @)

Splice Box Above Ground O |

Telephone Splice Box H

Above Ground

Telephone Pole -O- -o-

UTILITY ITEMS
(contd.)

Traffic Signal

Traffic Signal Control Box
Water Meter

Water Meter Valve Box
Profile Line

Aerial Power Line

VEGETATION ITEMS

Deciduous Tree

Bush or Shrub
Evergreen Tree
Stump
Orchard/Nursery Line
Vegetation Line

Woods & Bush Line

WATER FEATURE
ITEMS

Stream or Drainage Ditch

Waters Edge

Water Surface Indicator

Water Point

Disappearing Ditch

Marsh

Marsh/Swamp Boundary

|I'I1
X
U
A

[
L

o

A A

STANDARD SYMBOLS,
ABBREVIATIONS,
AND PATTERNS
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REINFORCEMENT BARS - ENGLISH (METRIC)
Bar ) Cross- ) SPACING, i
Size Dia. Sectional Weight ,in. (mm)
. Area b 4(100) | 4% (115) | 5(125) [s%(140) | 6(150) [e%(165) | 7(175) |7%(190) | 8(200) |8% 215 | 9(225) | 10(250) | 11(275) | 12(300)
English ) sq. in. )
(mgtric) (mm) | (sq mm) (kg/m) AREA OF STEEL PER FOOT (METER), sq. in. (sq. mm)
3 0.375 0.110 0.376 0.330 0.293 0.264 0.240 0.220 0.203 0.189 0.176 0.165 0.155 0.147 0.132 0.120 0.110
(10) (9.5) (71) (0.560) (710) (617) (568) (507) (473) (430) (406) (374) (355) (330) (316) (284) (258) (237)
4 0.500 0.196 0.668 0.588 0.523 0.470 0.428 0.392 0.362 0.336 0.314 0.294 0.277 0.261 0.235 0.214 0.196
(13) (12.7) (129) (0.944) (1290) (1122) (1032) (921) (860) (782) (737) (679) (645) (600) (573) (516) (469) (430)
5 0.625 0.307 1.043 0.921 0.819 0.737 0.670 0.614 0.567 0.526 0.491 0.461 0.433 0.409 0.368 0.335 0.307
(16) (15.9) (199) (1.552) (1990) (1730) (1592) (1421) (1327) (1206) (1137) (1047) (995) (926) (884) (796) (724) (663)
6 0.750 0.442 1.502 1.326 1.179 1.061 0.964 0.884 0.816 0.758 0.707 0.663 0.624 0.589 0.530 0.482 0.442
(19) (19.1) (284) (2.235) (2840) (2470) (2272) (2029) (1893) (1721) (1623) (1495) (1420) (1321) (1262) (1136) (1033) (947)
7 0.875 0.601 2.044 1.803 1.603 1.442 1.311 1.202 1.110 1.030 0.962 0.902 0.848 0.801 0.721 0.656 0.601
(22) (22.2) (387) (3.042) (3870) (3365) (3096) (2764) (2580) (2345) (2211) (2037) (1935) (1800) (1720) (1548) (1407) (1290)
8 1.000 0.785 2.670 2.355 2.093 1.884 1.713 1.570 1.449 1.346 1.256 1.178 1.108 1.047 0.942 0.856 0.785
(25) (25.4) (510) (3.973) (5100) (4435) (4080) (3543) (3400) (3091) (2914) (2684) (2550) (2372) (2267) (2040) (1855) (1700)
9 1.128 1.000 3.400 3.000 2.667 2.400 2.182 2.000 1.846 1.714 1.600 1.500 1.412 1.333 1.200 1.091 1.000
(29) (28.7) (645) (5.060) (6450) (5609) (5160) (4607) (4300) (3909) (3686) (3395) (3225) (3000) (2867) (2580) (2345) (2150)
10 1.270 1.267 4.303 3.801 3.379 3.041 2.764 2534 2.339 2172 2.027 1.901 1.789 1.689 1.520 1.382 1.267
(32) (32.3) (819) (6.404) (8190) (7122) (6552) (5850) (5460) (4964) (4680) (4311) (4095) (3809) (3640) (3276) (2978) (2730)
11 1.410 1.561 5.313 4.683 4.163 3.746 3.406 3.122 2.882 2.676 2.498 2.342 2.204 2.081 1.873 1.703 1.561
(36) (35.8) (1006) (7.907) (10060) | (8748) (8048) (7186) (6707) (6097) (5749) (5295) (5030) (4679) (4471) (4024) (3658) (3353)
DATE REVISIONS AREAS OF
@ lllinois Department of Transportation 1-1-09 | Switched units to
APPROVED Janary 1, 2009 % English (metric). REI N FO RC E M E N T BARS
oA
ENGINEER OF POLICY AND PROCEDURES © 1-1-07 | Deleted metric table.
APPROVED January 1 2009 - ;
o Soft converted English table. o
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DECIMAL OF AN INCH AND OF A FOOT
A B A B A B A B A B A B
0.0052 Y6 | 0.171875  |2Ye 0.3385 4% 0.5052 6%6 4%, | 0671875 | 8Y%6 0.8385 10%e
0.0104 % 0.1771 2% 2| 0.34375 4% 0.5104 6% 0.6771 8% 274, | 0.84375 10%
%a 10.015625 | ¥ 0.1823 2% 0.3490 4%6 %%4| 0.515625 |6%s 0.6823 8% 0.8490 10%6
0.0208 % %6 | 0.1875 2% 0.3542 4% 0.5208 6% e | 0.6875 8% 0.8542 10%
0.0260 %6 0.1927 2%s 2%4| 0.359375 | 4%e 0.5260 6%6 0.6927 8%s 5%, | 0.859375 10%6
%, 10.03125 % 0.1979 2% 0.3646 4% 74| 0.53125 6% 0.6979 8% 0.8646 10%
0.0365 Y6 3, 0203125 |2%e 0.3698 4% 0.5365 6%6 4%, | 0703125 |8%e 0.8698 10%6
0.0417 % 0.2083 2% % | 0.3750 4% 0.5417 6% 0.7083 8% % 0.8750 10%
%4 10.046875 | % 0.2135 2%s 0.3802 4%s %%a4| 0546875 |6%s 0.7135 8%s 0.8802 10%s
0.0521 % %y | 0.21875 2% 0.3854 4% 0.5521 6% 2%, | 0.71875 8% 0.8854 10%
0.0573 e 0.2240 26 2%4| 0.390625 4" 0.5573 6" 0.7240 8" 5%4 | 0.890625 10"%e
e | 0.0625 A 0.2292 2% 0.3958 4% %6 | 0.5625 6% 0.7292 8% 0.8958 10%
0.0677 ¥ %a| 0.234375 |2'% 0.4010 4% 0.5677 6'%6 4T64 | 0734375 | 8'%s 0.9010 10'%6
0.0729 % 0.2396 2% %2| 0.40625 4% 0.5729 6% 0.7396 8% 2%, | 0.90625 10%
%4 |0.078125 %6 0.2448 2'%e 0.4115 4% %%a4| 0578125  |6'%s 0.7448 8'%e 0.9115 10"%s
0.0833 1 % | 0.2500 3 0.4167 5 0.5833 7 % | 0.7500 9 0.9167 1
0.0885 1% 0.2552 3% 2%4| 0.421875 | 5%e 0.5885 76 0.7552 9% 5%, | 0.921875 1%6
%, |0.09375 1% 0.2604 3% 0.4271 5% %2 | 0.59375 7% 0.7604 9% 0.9271 1%
0.0990 1%¢ 4| 0.265625 |3%g 0.4323 5% 0.5990 7%s 4%, | 0765625 | 9¥%e 0.9323 1%s
0.1042 1% 0.2708 3Y% s | 0.4375 5% 0.6042 % 0.7708 9l %6 | 0.9375 1%
%4 | 0.109375 1% 0.2760 3%s 0.4427 5%6 %%a4| 0609375 |7%s 0.7760 9%s 0.9427 1%
0.1146 1% %> | 0.28125 3% 0.4479 5% 0.6146 7% 294, | 0.78125 9% 0.9479 11%
0.1198 176 0.2865 3% 2%4| 0453125 | 5% 0.6198 7% 0.7865 9% 6%, | 0.953125 176
% |0.1250 1% 0.2917 3% 0.4583 5% % | 0.6250 7% 0.7917 9% 0.9583 1%
0.1302 1%6 %, 0.296875 |3%e 0.4635 5%6 0.6302 7%6 5%4 | 0.796875 | 9%¢ 0.9635 1%
0.1354 1% 0.3021 3% %, | 0.46875 5% 0.6354 7% 0.8021 9% 3%, | 0.96875 1%
%4 |0.140625 | 1'% 0.3073 316 0.4740 5% “%4| 0640625 |7 0.8073 9" 0.9740 116
0.1458 1% %e | 0.3125 3% 0.4792 5% 0.6458 7% %6 | 0.8125 9% 0.9792 1%
0.1510 1'% 0.3177 3% 3%4| 0484375 | 5'%e 0.6510 7% 0.8177 9% 6%, | 0.984375 1M1%6
%, | 0.15625 17% 0.3229 3% 0.4896 5% 2%, | 0.65625 7% 0.8229 9% 0.9896 1%
0.1615 1% 2%, 0.328125  |3'%g 0.4948 5'%6 0.6615 7% 5%4 | 0.828125 | 9'%s 0.9948 1'%
0.1667 2 0.3333 4 % | 0.5000 6 0.6667 8 0.8333 10 1 1.0000 12
A = Fractions of Inch or Foot
B = Inch Equivalents to Foot Fractions
DATE REVISIONS
DECIMAL OF AN INCH
1-1-97 New Standard.

AND OF A FOOT

STANDARD 001006




Pavement

Shoulder

Shoulder

Pavement

DITCH CHECK FOR NARROW MEDIAN

12 (300) min. below
shoulder break
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12 (300) min. below
shoulder break

VIEW OF WIDE MEDIAN

Pavement

Shoulder

1:6

1:6

24

"G00y =
\ g

1:20
| — —

1:20

1:6

24
(600)

1:6

Shoulder

Pavement

DITCH CHECK FOR WIDE MEDIAN

GENERAL NOTES

All slope ratios are expressed as units

of vertical displacement to units of
horizontal displacement (V:H).

All dimensions are in inches (millimeters)
unless otherwise shown.

EARTH MEDIAN

DITCH CHECK

DATE REVISIONS
1-1-08 Switched units to

English (metric).
1-1-97 Renum. Standard 2355-1.

STANDARD 202001-01




Silt fence Wood post or Top of
fabric. _\ / metal stake. bank.
_ R 3 12 (300)
7 NEaN T -
. Silt fence i
Wood post or fabric. Securing Sec_urmg Wood or metal stake
metal stake. pin. pin.
) . =
Place end-post (stake) of first silt fence =% .
adjacent to end-post (stake) of second silt g’ g Fence fabric \
fence with fabric positioned as shown. @
3 £
STEP 1 Filter L g Sheet flow —> =S Y|
fabric. N ANCZSTSIRS
=)
7 ELEVATION * When the ditch check is within the L — ele
: | A : clear zone and the road is open to =
Ib=—====L traffic, the traffic approach slope
of the aggregate shall be 1:4 (V:H).
Rotate posts (stakes) together 180° clockwise Coarse ¢ (31020) (31020)
and drive both posts (stakes) 18 (450) into ground. aggregate. Riprap SLICE METHOD
Flow Q) o. >
XA
—STEP 2 Bottom of 12 12
ditch. =
500 > (309 © § Wood or metal stake
ATTACHING TWO SILT FILTER FENCES - \ oAl .
(Not applicable for J-hooks) Securing \ 3 I
pin. 12 \ _ Fence fabric
(300) F||tgr Securing \
Filtgr fabric. oin. _
N R fabric. SECTION B-B 3 £
- ©) - 2 -
Jhook Z,\)/ Qq‘}% Jhook Z,\)/ ?}%0 Sheet flow —~ ©l= N g
e %& XX CRLELL X
=)
s s AGGREGATE DITCH CHECK =8
Excavate, backfill and compact
trench to secure fabric. .
o o o o o o o X o A 6
‘ ‘ r (150)
| 200 | | 5' |
(60 m) BT TRENCH METHOD
SILT FILTER J-HOOK PLACEMENT SECTION A-A
O T
Wood post or AN SS
metal stake
(typical).
Continuous fence L A GENERAL NOTES
fabric. . . . . .
The installation details and dimensions
w shown for perimeter erosion barriers
shall also apply for inlet and pipe
rotection.
5 0 0 5 SILT FILTER FENCE AS A P
PERIMETER EROSION BARRIER All dimensions are in inches (millimeters)
unless otherwise shown.
Place posts (stakes)
adjacently and bind at DATE REVISIONS
top with wite, TEMPORARY EROSION
@ lllinois Department of Transportation 1-1-13 Corrected notation for flowline (k) 0 OS O
APPROVED January 1, 2013 7 J-HOOK on SEDIMENT BASIN ELEVATION CONTROL SYSTEMS
J)cheid Board g . . . (Sheet 1 of 2)
ENGINEER OF POLICY AND PROCEDURES © 1-1-12 Omitted hay/straw perimeter barrier.
APPROVED saouaty | 2013 § Added SLICE METHOD to STANDARD 280001-07
ENGINEER OF DESIGN AND ENVIRONMENT SECTION A-A




R e o
s FIOW — > i ercoeiocsk <~ Flow
N Ty ;@s/ﬂﬂﬂﬂﬁﬂﬂ\sgg
L B R T P P SRS SO Bale ties
L : ;/// A D A S e ! NQN \\\Q
Tor ‘ / \ N
5 5 '.O.'- ° /////////1‘// \ \l\\\\\\ N\
\ /////// /\\\\\\\\
o
% Silt filter P v Straw or
fence % hay bales
Spacers
Fl !
ow 4://' 'x Flow
Straw or hay bales
or rolled excelsior
INLET AND PIPE PROTECTION
Outlet type as
directed by Engineer. Upside ditch
é\ , 20' (6.0 m) to T T TTTTTTTTTTTTT W Ground line prior
% < 30' (9.0 m) /VWVWW% to excavation \ ,
—|E % = Downside _ /&;
@/% <~ Flow s fi Ditch - qOQQ o< <~ Flow ditch F'”"I”_I excav. / Temporary
K o —— _limits _ _ - // or finished
] 24 (600) to @ \_/, ¥ slope
mmw

J

The performance of the basin
will improve if put into a series.

6 (1.8 m)

ELEVATION

@ lllinois Department of Transportation

January 1, 2013

JJchass Band
ENGINEER OF POLICY AND PROCEDURES
APPROVED January 1 2013

APPROVED

/6-1-1 @3aNSSI

T T —rrrTTY

The long dimension should be parallel with the
direction of the flow. Accumulated silt shall be
removed anytime the basins become 75% filled.

PLAN

SEDIMENT BASIN

TYPICAL CUT CROSS-SECTION

TEMPORARY DITCHES FOR

Silt filter
fence Manhole with
open grate
/ \
Flow —u> ” : «"— Flow
\SI=/ \
q— Spacers
Final embankment limits
7 Temporary
/T T T T T toe ditch
Temporary / Cinal
toe ditch /— Fina
~ ditch

/
\ /
Ly

TYPICAL FILL CROSS-SECTION

CUT &

FILL SECTIONS

TEMPORARY EROSION
CONTROL SYSTMES

(Sheet 2 of 2)

STANDARD 280001-07

ENGINEER OF DESIGN AND ENVIRONMENT



Width to be measured along the slope of the top surface of the
fabric formed concrete revetment mat in place from end to end.

Foreslope

Backslope ——

* 1.5 min.
6.0 max.

|
|
N :
/7 SO
% NN
//\ »
N e = = = _>=_> 7-, // Cut off wall
Proposed revetment mat N STETSNENETENENEEN e (See details)
N o
N %
N v
N 24 (600) y
| n 2

TYPICAL FABRIC FORMED CONCRETE REVETMENT MAT LINED DITCH

2 (50) Dia. injection pipe

24 (600) min.
overlap

5 (125) max.
3 (75) min.

FLOW

7

N NSNS WA RGN

5 (125) max.
3 (75) min.

Locate field sewn joint midway
between mortar stops. Lay seams
down for best appearance.

TYPICAL SECTION THRU FILTER POINT MAT

INSTALLATION DETAILS

1. In placing inserts through fabric use

- =, 24 (600) min.
ae -
N ] 24 (600) min.
1 anchor wall
CUT OFF WALL DETAILS TYPICAL LAP JOINTS W/ANCHOR WALL

care to avoid breaking drop stitches.

2. —@— Indicates sequence of pour.

Seams between mill widths
of fabric shall be generally
perpendicular to waterway.

GENERAL NOTES

Dimensions given with minimum limits shall
be adjusted for field conditions as
directed by the Engineer.

All anchor walls on side slopes
and at lap joints, as well as

cut off walls, shall be installed
in trenches.

Cut off walls shall be installed at the
upstream and downstream ends.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS
@ llinois Department of Transportation 1-1-08 | Switched units to English (metric). FABRIC FORMED CONCRETE
APPROVED January 1, 2008 z REVETM ENT MATS
4
ENGINEER OF POLICY AND PROCEDURES % 1-1-02 Revised second note.
S e STANDARD 285001-02
ENGINEER OF DESIGN AND ENVIRONMENT




Base course pay width

| Surface width |
¢
Slope 1:1
\ __Slope 1.5% \ Slope 1.5%
18 18
(450) & T > < ____;__._q-l B PR . zji\(450)
Subbase Longitudinal sawed joint
. . SECTION A-A
HMA binder and
surface courses (TYPICAL 2 LANE WITH SHOULDERS)
Base course pay width
Lane width ¢ Lane width
12 12
(300) (300)
Slope 1:1
Stripe
Slope 1.5% \ __ Slope 1.5%
18 > 18
(450) r Ll e R N B l 2 = x zﬁb\ (450)
Subbase Longitudinal sawed joint
ALTERNATE SECTION A-A
(TYPICAL 2 LANE WITH SHOULDERS)
A €
L /
- o Iy -
g2 - e , , ,
I O L (O e I I B N T e e e N L e N N O e
€ A Z — 1t r T 1t T 1 1 | — T T T T T T T T T T 11171 ¢
1 “t ' ' [N v ' ' ' Coa ' ' 1 ' ' ' [ ' ' ' ] '
!_c_)ngitudinal sawed © ' Z No. 6 (No. 19) Tie bars : o
© o joint L . '  at36(900)cts. | o
/ !
A«
PLAN
@ lllinois Department of Transportation
APPROVED January 1 2018 2
. C
ENGINEER OF POLICY AND PROCEDURES %
APPROVED January 1 2018 ;
Rurerr_ 2q ~
ENGINEER'OF DESIGN AND ENVIRONMENT

No. 6x36 (No. 19x900)
Y Tie bars at 15 (375) cts.

Header board
drilled for bars x

Bar supports \/ \
4
(S

\\

/ ]
13

/2

18

(450)

TRANSVERSE CONSTRUCTION JOINT

Existing —_
pavement

HMA binder 36 HMA surface
course \ (900) /

L /

4 . ' : ot . ’ N B S B . /

D — /¥ PCC base course

7
\— Subbase (when used)

LONGITUDINAL SECTION SHOWING
CONSTRUCTION ADJACENT
TO EXISTING PAVEMENT

GENERAL NOTES

The longitudinal sawed joint shall be as
detailed on Standard 420001 except the
sawed groove does not require sealing.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS

1-1-18 Changed tie bar spacing

WITH HMA BINDER

to 36 (900) cts.

1-1-08 Switched units to English (metric).

PCC BASE COURSE

AND SURFACE COURSES

STANDARD 353001-05




950'

Provide drainage swale
(290 m)

in shaded area.

|
_ 100'
g - |E (30m) = ‘ g 5
80" Ei = ) 2
A r’ B (2_.4 m) ’-P C l—bD — /— Edge of mainline pavement | o=
- — -
} / ! - ] 24 (600) Ramp baseline ;
JJC/( : o|E Stub \ 5 TTTEITES 05O R
5 ©|3 SEST5CoDS 0200 D90 SEOTEDVREC O —_
Edge of z ‘8 | OPOTROTE End aggregate shoulder - 3
o
HMA Jle \ 50:1 Taper rate - e
shoulder Lp Lp D Edge lines of shoulders for ramp and mainline
c are to be projected to point of intersection.

g 430 (40 ™) o
ArC =
200' (60 m)
A Tangent Pavement in the ramp taper (hatched area)
for a distance of 950' (290 m) shall be the same
Endfull thickness as the mainline.
superelevation Py
PLAN
A B C D Right edge of ramp when mainline is on curve
‘ . 150' (45 m) ) to the left. (G, % = G% - [2 x S.E.% of mainline] %
V.C. 100
Left edge of ramp when mainline is
on tangent or curved to the right. Calculate G;% 12 (300) x S.E.%
of mainline
Left edge of ramp when
mainline is curved left. | /— Right edge of mainline G = 0.00% 1
- - 0
—— 1
%/( P.I. Elev. 4.3 (110) B =+0.04% <_ 9l
Ele.v_ — Calculate Gz% Right edge of ramp when mainline e~
Elov. 10.8 (275) is on tangent or curved to the right.
15.5 (395 D
(395) B 50 45 m GENERAL NOTES
. m
/ 13.2 (335) C I V.C. The indicated "A" and "B" grades for With a mainline horizontal curve to the
7 130" - the ramp terminal are based on an left, keep the gore nose dimensions
Elev. (40 m) assumed mainline grade of 0.00%. at Sections C-C and D-D as shown. From
17.1 (435) End of C.V.C Calculate G1% Section C-C to Section B-B, con-
Endof SV.C W See plans for actual grades. struct the ramp as a tangent section,
£Endors.V.L. | : and the gore nose at Section B-B shall be
(var. length) B See Standard 482001 for ramp shoulder a variable width dependent on the radius
PROFILE details. of the mainline curve. Show a special cross-

section on the plans for Section B-B.
Between Sections A-A and B-B (shaded

area), provide a drainage swale and
flush inlet to enhance drainage.

When using grades expressed in %, the
grade value shall be divided by 100 to
obtain vertical offsets.

With a mainline horizontal curve to the
right, keep the gore nose dimensions at
Sections D-D, C-C, and B-B as shown, and
the edge of the ramp between Sections
C-C and B-B shall be constructed as a
compound curve tying Section C-C.

When using a radius R1 less then the
minimum, verify the required
acceleration length will be provided.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS
@ Ilinois Department of Transportation 1-1-15 | Revised general note to be ENTRAN C E
APPROVED January 1, 2015 % generic for R1. RAM P TERM I NAL
WM R P @ (FLEXIBLE RAMP PAVEMENT ADJACENT TO N 1of2
m
ENGINEER OF POLICY AND FROCEDURES © 1-1-08 | Switched units to English (metric). FLEXIBLE MAINLINE PAVEMENT) _ (Sheet 1 0f 2)
APPROVED January 1 2015 - :
9 Revised General Notes. STANDARD 406001-06
ENGINEER OF DESIGN AND ENVIRONMENT




16'-0" 6'-0" 24

@ lllinois Department of Transportation

CROSS SECTIONS WHEN MAINLINE IS CURVED TO THE LEFT

Mainline ) 8'-0" ) 16'-0" 6'-0" __ 24 (600) Mainline 4-0" 16'-0" 6'-0" ) 24 (600) Mainline
pavement (2.4 m) (4.9 m) (1.8 m) Aggr. pavement (1.2 m) (4.9 m) (1.8 m) Aggr. pavement (4.9 m) (1.8 m) (600)
Eé; _ 24 Aggr.
NI @ o (600) 3
(22 [ee] N
A i i [ i i
2.08% —— 3.26% — = 224% 4%
VANGEET) 5819 7] a9 = Ram par —
/ Ramp pav't Ramp pav't. HMA sh 55 I [ epe HMA shidr,  RZoa)
L Improved sup gré = Improved subgrade shidr. (e L mproved subgrade N
Right edge of [_/ See DETAIL B 6
mainline 6 See DETAILA — L(1_20) — (150)
— (150)
SECTION B-B SECTION C-C SECTION D-D
CROSS SECTIONS WHEN MAINLINE IS ON TANGENT OR CURVED TO THE RIGHT
Mainline ) Variable ) 16'-0" 6'-0" ) 24 (600) Mainline . 4-0" 16'-0" 6'-0" ) .24 (600) Mainline 16'-0" ) 6'-0" ) 24
pavement width (4.9 m) (1.8 m) Aggr. pavement (1.2m) (4.9 m) (1.8 m) Aggr. pavement (4.9 m) (1.8 m) (600)
Aggr.
24
o E\ (600)
9 1.5% 1.5% 2l 1.870
_SE% LECE/ B EY 0.0% _1.87% _ 0.0 % 0.0 % 49 —
\ / Ramp pav't. \< Ramp pav't. \ HMA shidr. —RZZ22\
/ Improved subgrade Improved subgrade o0
6
L Right edge of — I-'(1_50)
mainline 6
(150)
- SECTION D-D
SECTION B-B SECTION C-C

APPROVED January 1, 2015 (GD
Skt Buard e
ENGINEER OF POLICY AND PROCEDURES o
APPROVED January 1 2015 z DETAIL A DETAIL B
g S —_ STANDARD 406001-06
ENGINEER OF DESIGN AND ENVIRONMENT

ENTRANCE
RAMP TERMINAL

(FLEXIBLE RAMP PAVEMENT ADJACENT TO
FLEXIBLE MAINLINE PAVEMENT)  (Sheet 2 of 2)




300'-0"

360-0"

(90 m)

100-0" (110 m)

(30 m)

[

B

|

12 (300)
Stub

A
|

12 (300
Stub

Edge of mainline
pavement

<

>

| 3°3' 26" (typ.)

A

24 (600) Stub

Edge of bit.
shoulder

Project the shoulder
edge lines of the
ramp and mainline
to their intersection.

Pavement in the ramp taper
(shaded area) for a distance
of 400' (120 m) shall be the

same thickness as the mainline.

Vertical offset range for ramp
right edge when mainline is
curved to the left
Stub vertical offset based on !
(12 (300) x [cross slope% or S.E.%] of mainline)

Neutral area (see sheet 3)

Ramp baseline

Max. cross slope allowed is 4%
Min. cross slope allowed is 1.5%

L.V.C. (variable length)

V.P.T.

\
|

| 7.7 (196)

C

Tangent

e o D Edge of HMA
T Pl - shoulders
| ~
m BK = Back
Arc AH = Ahead
D

o

Full superelevation
attained

%
When curved Glo £ >
to the left I — Pl ~ 51'-0%" 210'-0" (64 m) Left edge of ramp is
A . (15.55 m) LV.C. independent from
T {3 mainline profile
Right edge of mainline (ML) ~ Left edge of ramp (in all cases) — G = 0.00%
o|lF . G Vertical offset
//’ o[ | R|g.ht'edge of ramp when ) 2 9 - / to right edge of
A R — _9 mainline is on tangent G% ramp = S.E.% of
—_— N H - .C.70
When on [ DI R1x 192 (4900)
tangent or 50'-0" (15 m) ©|E
curved to Fillet curve S Vertical offset range for ramp right edge
the right S (L _ | when mainline is curved to the right
Vertical offset to ramp edge = -1 ___ _ G%
192 (4900) x [cross slope% or S.E.%] Min. cross slope allowed is 1.5%
of mainline Max. cross slope allowed is 5%
When mainline is on tangent or curved to the right, 105'-0"
[ right edge of ramp is parallel to mainline grade (32 m) I
B C
Refer to sheet 3 for vertical
PROFILE offsets using e = 8%
Range of initial ramp grades when mainline
is curved to the right and e = 8% for R4
See Sheet 3 for GENERAL NOTES
DATE REVISIONS
— . : EXIT RAMP TERMINAL
@ lllinois Department of Transportation 1-1-15 | Corrected divergence angle
it Based brofile off of (FLEXIBLE RAMP PAVEMENT ADJACENT
APPROVED 7 January 1, 2015 at taper. based protile oft 0 TO FLEXIBLE MAINLINE PAVEMENT)
ihard [Brand e-max instead of R1
1-1-08 Switched units to English (metric). (Sheet 1 of 3)

ENGINEER OF POLICY AND PROCEDURES
APPROVED Japuary 1 2015

/6-1-1 @3aNSSI

STANDARD 406101-05

ENGINEER OF DESIGN AND ENVIRONMENT



. 20'-2%" 16-0" , 6'-0" . 24(600)
. 16-0" . 6'-0" 24 (600) (6.30 m) 40" (4.9m) (1.8 m) Agg.
4.9m) (1.8m) Agg. 1.5% mi
1.5% and greater Var. var. | (12m) =% Min.
— 5% max. 40
¢ Mainline pvmt. N Shid. AN Ramp pvmt. —
1.5% min | Improved subgrade =N Improved subgrade
1.5% and greater S - 0/ o
5% max. 4% min. _
{ Mainline pvmt. [ X Ramp pvmt. AN Sa ~
\ ] Improved subgrade - 2000
\JK — ] SECTION CaH - CaH
See DETAILA 6
- \-—( 150) 24 (600) | | 6'-0" , 16'-0" 20-2%" ,
Agg. (1.8m) @9m) 6.30m
SECTION B-B om (630 m)
1.5% min. Var 0 1.5% and greater
. 5% maX. - __.1—-5/1 —
,.A%/mm T VA Shid. "/ Mainline pvmt. N
— T subgrade Improved subgrade |
1o
TP Z f_of neutral area
0.00% Slope
12
(300)
SECTION Cgk - Cgk
Mainline Ramp
pvmt. pvmt.
BK = Back
\ Improved subgrade / AH = Ahead
WHEN MAINLINE IS ON TANGENT OR CURVED TO THE RIGHT
DETAIL A
12 16-0" . p . 24(800) , 20-2%" 160" , 6'-0" , 24 (600)
(300) (4.9 m) (1.8 m) Agg. (6.30 m) 4-0" (4.9m) (1.8 m) Agg.
Var. Var. (1 2 m)
Shid. 5,0
1.5% min. Var. X ”il
4.0% max.
w P
e mt.
SECTION CaH -CaH
)
See DETAILA 24 (600) . 6'-0" . 16'-0" . 20-2%"
Agg. (1.8 m) (4.9 m) (6.30 m)
1.5% min. Var. _15%
SECTION B-B 4% min. p— —
2 HMA Shid.

@ lllinois Department of Transportation

APPROVED January 1, 2015
JJchass Band

ENGINEER OF POLICY AND PROCEDURES

APPROVED January 1 2015

ENGINEER OF DESIGN AND ENVIRONMENT

/6-1-1 @3aNSSI

WHEN MAINLINE IS CURVED TO THE LEFT

SECTION Cgk - Cgk

£ f of neutral area

See Sheet 3 for GENERAL NOTES

EXIT RAMP TERMINAL

(FLEXIBLE RAMP PAVEMENT ADJACENT
TO FLEXIBLE MAINLINE PAVEMENT)

(Sheet 2 of 3)

STANDARD 406101-05




Edge of mainline

pavement

Physical

ff of neutral area —\

DETAILS FOR DRAINAGE IN NEUTRAL AREA

1.5% Slope

Drainage swale

Vertical offsets in inches for right @ Vertical offsets in mm for right
edge of ramp, when e = 8% edge of ramp, when e = 8%
Mainline Mainline Mainline Mainline Mainline Mainline
Sections on Curved Curved Sections on Curved Curved
Tangent Right Left Tangent Right Left
SE.% ML | S.E. % ML S.E.% ML S.E.% ML
A -018 X 12 x 12(2) A -0 x300 | x300(2)
B 230 S.EE.% ML | S.E. % ML B _74 S.E.% ML S.E.% ML
: x 192 X 192@ x 4900 X 4900@
S.E. % ML S.E. % ML
C -3.0 <192 -3.0 C -74 « 4900 -74
D -15.4 -154 -15.4 D - 392 - 392 - 392

@ lllinois Department of Transportation

APPROVED January 1, 2015
JJchass Band

ENGINEER OF POLICY AND PROCEDURES

APPROVED January 1 2015

ENGINEER OF DESIGN AND ENVIRONMENT

/6-1-1 @3aNSSI

O]
®

Vertical offset values are calculated and based on
the right edge of mainline pavement at 0.0 % grade.

The vertical offsets of these points are above
the mainline pavement and lie on an upgrade
in relationship to the mainline grade.

@ S.E.=Superelevation Rate

Shaded area indicates shoulder
transition zone from neutral area
to design shoulder slope. In this
area, the relative profile grade
difference along the outside
pavement edge and that along
the outside shoulder edge shall
not exceed 0.50%.

GENERAL NOTES

The initial ramp grade (G,) is based on
the line generated through the PI that

is 105 ft. (32 m) past Section C-C and
the point created by the vertical offset

at Section D-D.

See plans for actual grades.

See Standard 482001 for ramp shoulder
details.

In the neutral area, provide a swale and
flush inlet to enhance drainage.

When using grades expressed in %, the
grade values shall be divided by 100 to
obtain vertical offsets.

Where an exit ramp terminal is proposed
adjacent to a mainline horizontal curve,
construct the edge of the terminal by
using offset widths, and for the terminal
segment downstream from Section C-C
to Ry, construct the ramp as a 140 ft.

(43 m) tangent section.

All dimensions are in inches (millimeters)
unless otherwise shown.

EXIT RAMP TERMINAL

(FLEXIBLE RAMP PAVEMENT ADJACENT
TO FLEXIBLE MAINLINE PAVEMENT)

(Sheet 3 of 3)

STANDARD 406101-05




/ ¢ Pavement

/— Edge of pavement
Hu

@ lllinois Department of Transportation

APPROVED January 1, 2008
2

ENGINEER OFPOLICY AND PROCEDURES

APPROVED é&/ January 1 2008
C Mo

ENGINEER OF DESIGN AND ENVIRONMENT

/6-1-1 @3aNSSI

Edge of shoulder

Edge of pavement

\‘\‘\‘ “‘
e
Q
\‘\‘\‘ : - : _ \‘\‘\‘\‘\
D\Manbox
L, 10-0" ‘ 10-0" L,
' (3.0m) ' (3.0m) '
TYPICAL APPLICATION
/@Pavement
L
\‘\‘\‘ . \‘\‘\‘\‘\
p
‘\‘\‘ TS~ ____ \‘\‘\‘\‘\‘

?;00) | D\ Mailbox

L4 10'-0" 10-0" L,

Bom) ~  @om)

MAILBOX ON FARSIDE OF ENTRANCE

/ ¢ Pavement

Edge of shoulder

/— Edge of pavement
HE

B
X |
L |
T : ~
@ S
i i | _______ -7
DM ;
36 |__I\/Iallbox
(900)
L4 10'-0" 10'-0" L,
' (3.0m) (3.0m) '

MAILBOX ON NEARSIDE OF ENTRANCE

Edge of shoulder

DIMENSIONS - Tt
(m)

Width of 4-8 10
Shoulder (1.2-2.4) (3.0)
Width of 8 8-10

Turnout (Y) 2.4) (2.4-3.0)

32 32
L1 (9.5) 9.5)

. 20 20
2 (6.0) (6.0)

GENERAL NOTES

Mailboxes shall be mounted such that the
face of the mailbox is 6 (150) to 12 (300),
and the post a minimum of 24 (600), from
the edge of the turnout surfacing.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS

1-1-08 Switched units to English (metric).

1-1-97 Renum. Standard 2171-1.

MAILBOX TURNOUT

Deleted note regarding

Township & Dist. roads.

STANDARD 406201-01




Sawed groove
% (3) min. x t/3 _\

Hot poured
/ joint sealer

No. 6x30 (No. 19x750) ——_[= =

Tie bars at 36 (900) cts.
(shown on support pins)

No. 6x30 (No. 19x750)

Tie bars at 36 (900)

> I a
& &

S 7AY

a a
L4 PS P d 2

15

(375)

LONGITUDINAL SAWED JOINT

cts. Form
% Flrst pour /
- Bar supports
S S N /\(/ (formed in place
( 15 ( only)
(375)
LONGITUDINAL

CONSTRUCTION JOINT

(TIE BAR FORMED IN PLACE
OR MECHANICALLY INSERTED)

@ lllinois Department of Transportation

— —_—_—

%16
mi

10-1%"

(3.1 m)

|->A

1%
(44)

i LA

n Spotweld
2 (50) L supporting
(typ.) chairs
20% 34" 3-4" 20%
(530) (1.02 m) (1.02 m) (530)
TYPE C METAL JOINT
Type C metal joint
or approved equal \ /— Side form
. _ First pour \% N R

t/2

7y

a

AN

o

LONGITUDINAL KEYED

drilled hole
(bar size +%

t/2

Preformed or

j}—-‘

. b 8

~(200),

%

Fifst pour

>

N No. 6x24 (No. 19x600)
Tie bars at 36 (900) cts.

N

Sécond pour

Hot poured joint sealer

LONGITUDINAL CONSTRUCTION JOINT

(TIE BAR GROUTED IN PLACE)

JOINT

* 8 (203) min. pavement thickness
for keyed joints.

t/2

N

j Side form

Channel pin, size succicient
to securely hold joint in
place, spaced not more
than 3'-4" (1.02 m) cts.

SUPPORTING CHAIR

chair at 3'-4"
1.02 m cts. max.

Sheet steel of suitable
thickness to form keyway
as detailed or approved

equal.

2%
(64)
(38)

1% %
(13)

(3

(25)

SECTION A-A

i Side form

0.0598x2 (1.5x50) J 0

SUPPORTING CHAIR

ALTERNATE

ALTERNATE

GENERAL NOTES

All slope ratios are expressed as units
of vertical displacement to units of
horizontal displacement (V:H).

All dimensions are in inches (millimeters)

unless otherwise shown.

DATE

REVISIONS

1-1-22

Revised DOWEL BAR TABLE

on Sheet 2.

PAVEMENT JOINTS

(Sheet 1 of 2)

APPROVED January 1, 2022 2
b C
ENGINEER OF POLICY AND PROCEDURES % 1-1-18 Changed tie bar spacing
APPROVED January 1 2022 > -
o to 36 (900) cts. Revised
c S STANDARD 420001-10
ENGINEER OF DESIGN AND ENVIRONMENT DOWEL BAR TABLE.




18 (450) Long dowel
bars at 12 (300) cts.

Dowel bar
assembly

18 (450) Long dowel
bars at 12 (300) cts.

Hot poured
joint sealer

See SEALING DETAIL below

4
(100)

2 Expansion cap *
- ey,
b

H ] -
3 & N[ 2
a L N R IN s ] JR
‘ ‘ 36 1:60
! (225) \ (900) Differential !

&

TRANSVERSE EXPANSION JOINT

(FOR PAVEMENTS WITH UNEQUAL THICKNESS)

See SEALING DETAIL below

4
100)
2 Expansion cap *
(501///’__
\r - o
Pd

~

IN
o

Dowel Bar

Assembly

-

Finish corners  ——

with edger

9 9
(225) | (225)

TRANSVERSE EXPANSION JOINT

(FOR PAVEMENTS WITH EQUAL THICKNESS)

Hot poured
joint sealer \

Finish corners —

with edger

@ lllinois Department of Transportation
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K

%

‘0‘00 000
RIS % (6)
dvvvv&f
RIRELELRL sand
1962000209 %, .
55085
\ LIS
Preformed Preformed
flexible closed cell
foam plastic
joint filler joint filler

SEALING DETAIL

Expansion caps shall be installed
on the exposed end of each
dowel bar once the header has
been removed and the joint filler
material has been installed.

DOWEL BAR TABLE
PAVEMENT DOWEL BAR
THICKNESS DIAMETER

10 (250) and greater 1% (38)

8.01 (201) thru 9.99 (249) 1% (32)

8 (200) and less 1(25)

%6 (5) max. x t/3
sawed groove

18 (450) Long dowel
bars at 12 (300) cts.

4
Dowel bar —

= =
A\ a a N
i I -
Ay & a g
9 9 |
(225) 225)
¢ (225)

assembly

TRANSVERSE CONTRACTION JOINT

Hot poured joint sealer

% (22) Heat resistant closed
cell plastic foam backer rod

<

(20)

EN RS )

— Bituminous
surface

|-—o 0)to5/s(16)

2%
(55
This portion of saw ——8M ——— -~ | -~
cut not required when
base course and surface ,
are cut separately. N
A

N
=

_—I‘—Va(s)to%(e)

4 (100) (typ.)

R TR
' o ~ |— Stabilized
: N base course
A : P - 10 (250) (typ.)

TRANSVERSE CONTRACTION JOINT

(FOR CAM, CFAAND LFA BASE COURSE MIXTURES)

PAVEMENT JOINTS

(Sheet 2 of 2)

STANDARD 420001-10




Pavement —\

Longitudinal
/ sawed joint

24'
(7.2m) 18 (450) Long dowel
12' 12' i bars at 12 300) cts.
| Split header board
(3.6 m) | (3.6m) or header board \
0] drilled for bars .
18 - o ] 18 - -
(450) Slope 1.5% | Slope 1.5% (450) Bar supports .
— Stabilized )
Y a a S-a .. —— 4 S.oa. . a. --a P — 4
= [ - _d ﬁ/ subbase ¢
— — 9
(225)
Improved Pavement Thickness Spacing of Transverse
ubgrade Contraction Joints TRANSVERSE CONSTRUCTION JOINT
SECTION A-A Less than 10 (250) 12'(3.6m)*
(TYPICAL 2-LANE WITH SHOULDERS)
10 (250) and greater 15' (4.5 m)*
* When placed adjacent to existing PCC pavement, , , , , Lane edge or edge of pavement
use a spacing between 12' (3.6 m) and 18' (5.5 m) | | | | I
so the joints are in prolongation with existing I I I I I
, , , , transverse joints. Also adjust the spacing of tie | C" | | |
12 0or 15°(3.6 m or 4.5 m) 12" or 15'(3.6 m or 4.5 m) bars in the longitudinal joint(s) to maintain a € Longitudinal
N (see table) (see table) clearance of 9 (225) from the end of the dowel bars. g f keyed joint (typ.)
2 12
'olign ~
g’ :% A 4_l / \ ** Casting outside limits
4 - —F a \ a J a \ a8 I . aQ 1 (25) Preformed expansion 6 (150)
J 1 1 joint filler-full depth (typ.) (typ.)
+ - + - + A
1 ®|g 1 1 .
. 4 ol 4 - . 4 : 4 - . a - - 2-No. 5x4' (No. 16x1.2 m)
J 8| ) —_ Longitudinal - . - rTlnfo(;cetmenttbarz(g to:EI)
. 54 . 1 placed at pav't. mid-dep
Q 1 A 2 S 4 Q I Q sawed joint I Q
o|lOo " " "
a4 1 3L a oA I a . 1 . A \
—|N /
—_ - —_ -1 Place casting to grade and fill Lane edge or edge of pavement
— A\ : — A — with full depth concrete after
| J N B § | | N | | 1 | | | | | . | ¢ pavement has cured.
N | - ] | 4 | | - | N | 4 - | N | A | - | N =+ \When the 12 (300) minimum cannot be
1 3~ . -1 . . 1 achieved, the transverse joints shall
< — | ¥ < —_ < < —_ < be extended to either the longitudinal
. ©i= 4 . - 4 R joint or edge of pavement.
a [ : No.6(No.19) | - - a cs A 4
—1_ 1t8 450 tie bars at | e
(typ.) 2\ 36(900) cts. A
T - \ T \ T DETAIL OF ADDED REINFORCEMENT
- A—— - a4 - - 4 - - a4 - - A - - FOR PAVEMENT BLOCKS-OUTS
< + 4 < 4 < -+ < 4 < -+ <
1 A . 1 . 0 A
A
GENERAL NOTES
See Standard 420001 for details of joints
Transverse not shown.
contraction
joint All dimensions are in inches (millimeters)
unless otherwise shown.
PAVEMENT PLAN
DATE REVISIONS v 7 2
24' (7.2 m INTED
@ lllinois Department of Transportation 1-1-22 | Revised spacing of transverse ( ) JO
APPROVED January 1, P - contraction joints and header PCC PAVE M E NT
Sl 2 board callout.
m . .
ENGINEER OF POLICY AND PROCEDURES E 1-1-18 Changed spacing of tie
APPROVED January 1 2022 EN
o bars of 36 (900). o
/. g STANDARD 420101-07
ENGINEER OF DESIGN AND ENVIRONMENT




18 360" 18
(450) (10.8m) (450)

120" . 120" . 120" . .

(3.6 m) (3.6 m) (3.6 m) | |

T T

Median side | A

of pavement Longitudinal Longitudinal - N E
consruction joint Slope 1.5% sawed joint Stabilized ile

_ Slope 1.57%0 Slope 1.5% subbase LIS

e T e 2 1 (25) Preformed
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improved subgrade

/ Lane edge or edge of pavement
|

SECTION A-A

(TYPICAL 3-LANE, 1-WAY WITH SHOULDERS)

12'or 15' (3.6 m or 4.5 m)

12' or 15' (3.6 mor 4.5 m)

Improved
subgrade

expansion joint
filler-full depth (typ.)

Longitudinal
key joint (typ.)

**Casting outside limits

7AN

***12
(300) min.

2-No. 5x4'-0" (No. 16x1.2 m)
reinforcement bars (8 total)
placed at pavement mid-depth

Place casting to grade and fill

J

with full depth concrete after
pavement has cured.

\ Lane edge or edge of pavement

#* When the 12 (300) minimum cannot be
achieved, the transverse joints shall
be extended to either the longitudinal
joint or edge of pavement.

DETAIL OF ADDED REINFORCEMENT

FOR PAVEMENT BLOCK-OUTS

Split header board
or header board \

drilled for bars

Bar supports
9

18 (450) Long dowel
/> bars at 12 (300) cts.

DR

¢

o ]

(225)

TRANSVERSE CONSTRUCTION JOINT

GENERAL NOTES

See Standard 420001 for details of joints
not shown.

All dimensions are in inches (millimeters)
unless otherwise shown.

REVISIONS

1-1-22 Revised spacing of transverse

(see table) (see table)
=)
o2 A4
A& 1T —7° - 4 N B N -T- - 4
1a A L A A
N :: ~ — 12 Dowel bars at :: A - N 4 - :: N Pavement Thickness Spacing of Transverse
1 12 (300) cts. 1 i 1 Contraction Joints
< + < W T o < —+ <
-+ - -+ - - 4 Less than 10 (250) 12' (3.6 m) *
4 — <4 T B oA - - 4
| 1 [ — | | | | 1 | | | | | o | 10 (250) and greater 15' (4.5m)*
dTTl gl - i /1 1 I
(Yo 2NN < < <
- |©elT 1T 1T » When placed adjacent to existing PCC pavement,
- T No.6 (No. 19) T a Longitudinal N use a spacing between 12' (3.6 m) and 18' (5.5 m)
T . g . T sawed joint 1T so the joints are in prolongation with existing
<1 = gg k():(;(s))a(t:ts 1 < T« transverse joints. Also adjust the spacing of tie
1~ 4 ¢S4 1 .4 ~ bars in the longitudinal joint(s) to maintain a
a4 1 N A S oA 4 - 4 clearance of 9 (225) from the end of the dowel bars.
— ~— 18(450) typ. for s s
4 long. sawed joint 1 ) 1
. i . X —+ a4 " . L SR
< -1 < -1 Longitudinal — <
1 4 No.6 (No. 19) 4 1T - construction -~ "
a T " tie bars at R joint - 1 - 4
€ 36 (900) cts. € £
+4-A g A —+ A A1
) - ) 4 - -— 4 - ) A =
A
DATE
Transverse
contraction
joint

PAVEMENT PLAN

contraction joints and header

board callout.

1-1-15 Changed spacing of tie bars

36' (10.8 m) JOINTED
PCC PAVEMENT

to 36 (900).

STANDARD 420106-07




Varies 12'-0" (3.6 m)
to 18'-0" (5.4 m) (typ.)

No. 6 (19) Outer hoop bar
at mid depth 5'-0" (1.5 m)
dia. (typ.)

Varies 12'-0" (3.6 m)
to 18'-0" (5.4 m) (typ.)
Circular form
4'-0" (1.22 m) dia. to
be removed before
concrete added

Varies 12'-0" (3.6 m)
to 18'-0" (5.4 m) (typ.)

8 No. 6 (19) Tie bars
equally spaced and sym-

Sawcut stops at \—;_ —
suitable circular form

AY
I JE metrical about longitudinal -1 = 2 Semi-circular
_1_ 1 joint drilled and grouted 1 No. 6 (19) outer
in place hoop bars b

'?'ieNEé?s“g) ——-x -+ = I 4 No. 6 (19) Tie 4/
equally spaced Construct tooled bars equally spaced 3
dﬂuedyan‘é T~ No. 6 (19) inner hoop joint from form -1 - 18 (450) long at fixed
grouted in place — = \\_/ . bar at mid depth to frame 1 side
18 (450) long (typ.) _ | _ 8-6" (1.1 m) dia. (typ.) _1_ DETAIL AT TRANSVERSE '/ _| ‘| _

=

| I | | | | | | | | I Transverse contraction
/_ joint

Contraction dowel
bar 18 (450) long

y Circular form
/

Continuous No. 6
(19) inner hoop bar

4 (100) clearance outer

_1_ MID PANEL DETAIL L
| |

JOINT L
|

loop to joint (typ.)

If 3'-3" (1 m) or greater,

Circular

4'-0" (1.22 m) Semi-
form

circular form with
tangent extended
to transverse joint

6 No. 6 (19) Tie
bars equally spaced
18 (450) long

Extend sawcut to edge
of circular form

DETAIL AT LONGITUDINAL _| _
JOINT -

[\

Semi-circular
No. 6 (19) outer — ¢
hoop bar 5'-0"

refer to mid panel detail

—-|_ L~ 12 (300) min.

No dowel bars within
18 (450) of form

Dowels to be aligned
horizontally and parallel
to ¢ of pavement (typ.)

4 (100) clearance outer

(1.5 m) dia. with 19T
tangent sec. - T e . B 6 No. 6 (19) Tie \
\ . 4'-0" (1.22 m) Semi- bars equally spaced / —
7 circular form with I 18 (450) long (typ.) —+—
—_ tangent extended to _1_
I I longitudinal joint I I I I I I I I I
] [ L | 1t~ [ [ [ I T~ | [ [ [
I I I | I I I I I I I I I I I
I I , I ! I I I I I I I I
o _ € Of Road DETAIL NEAR TRANSVERSE
. 2 4 (100) min. (to get frame
o= 3 closer inner hoop may JOINT
§ g 3 3 be cut or refer to long-
95 gl itudinal joint detail)
o c 8 =
£ & 5l If roundout falls at an
© -'g Sle No tie bars within intersection of joints,
5 = 2 18 (450) of form refer to detail at tran-
? g <|2 sverse joint, omitting
2| the two contraction

dowel bars but adding
longitudinal tooled joint.

DETAIL NEAR LONGITUDINAL
JOINT

loop to joint (typ.)

GENERAL NOTES

Transverse joints may be moved to accommodate
roundout. Edge of circular joint shall be

minimum 24 (600) from transverse joint. Relocated
transverse joint shall be continuous from edge of
pavement to edge of pavement.

The transverse joint spacing should be adjusted to
use the DETAIL NEAR TRANSVERSE JOINT. If the
joint cannot be adjusted to give the 12 (300) min.
offset, use the DETAIL AT TRANSVERSE JOINT and
ensure the joint is centered in the structure as
shown.

Circular form shall be removed prior to drill and
grout of tie bars.

Drill and grout is preferred, however tie bars can
be poured in place if clearance is provided to
outer edge of frame. Maximum 2 (50) clearance.

Shims shall be used to adjust all frames. After
adjusting mortar has cured, the shims shall be
removed and the voids under the frames filled
with nonshrink grout.

Hoop reinforcement shall be one piece construction
having a minimum lap length of 24 (600).

All situations not shown and may require
combination of details.

WHEN USING CAST IN PLACE:
Frame shall be anchored to the structure to
prevent movement during the paving operation.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE

REVISIONS

PCC PAVEMENT

@ lllinois Department of Transportation 1-1-18

Revised standard for 36 (900)

tie bar spacing. Revised

ROUNDOUTS

January 1, 2018

General Notes.

Corrected 'T/2' dim. on

(Sheet 1 of 2)
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FOR PAVEMENT ROUNDOUT.




¢ Of Road

|

|

|

I |
Outer hoop rein. (typ.)

Inner hoop rein. (typ.)

min.

Varies 11' (3.3 m) to

12" (3.6 m) (typ.)

necessary to

*12 (300

Cut hoop when

provide clearance

Varies 11' (3.3 m) to

12' (3.6 m) (typ.)

* Less than 12 (300) formed
roundout to be used.

CAST IN PLACE DETAIL

@ lllinois Department of Transportation
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(it

All dimensions same for the
majority of circular frame &
grates. For larger structures
increase hoop bar and circular
form diameter by 12 (300)
each and add two additional

< equally spaced tie bars.

Circular form

ROUNDOUT FOR SQUARE FRAME & GRATE

AND MANHOLES

— Drill and Grout No. 6 (19) Tie Bar 24 (600)

— No. 6 (19) Outer loop reinf.

— Circular form

— No. 6 (19) Inner loop reinf.

— Prop. Class Sl concrete (higher strength

concrete may be used if no detrimental
shrinkage cracks occur.)

2'-6" (0.76 m)

—— 20" (0.61 m) ——

No. 6 (19) bar placed
at pavement midpoint

No. 4 (13) 12 (300) long
bars to be pounded

into subgrade as chairs
and tied. (min. of 4 for
inner hoop and 8 for
outer hoop)

Inner hoop may rest on
dowel bars or tie bars
which do not interfere in
the alignment.

e

~—1'-9" (0.53 m)—‘ / Circular Joint
|

Note:

- Type 1 or Type 5 Frame
and Grate may be used

/2

Frame

24
(600)

Structure

DETAIL OF REINFORCEMENT
FOR PAVEMENT ROUNDOUT

\ Sub-Base

No. 5 (16) Support bar

PCC PAVEMENT
ROUNDOUTS

(Sheet 2 of 2)
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* This distance shall be adjusted to place the
transverse expansion joint in prolongation with
the existing joint in the mainline pavement.

Longitudinal keyed

joint without tie bars

Longitudinal sawed joint or a longitudinal construction joint
with No. 6 (No. 19) tie bars at 36 (900) cts. for a distance
of 100" (30 m) beginning at the 24 (600) stub. Joint line is
parallel to ramp baseline.

950'

Pavement thickness and joint type in the ramp
taper, for a distance of 950' (290 m), shall be
the same as the mainline. Joints shall be in

prolongation with mainline pavement joints.

Longitudinal construction joint with
No. 6 (No. 19) tie bars at 36 (900) cts. \

(290 m)

15' (4.5 m) Joint
spacing (typ.)

5 | | Shoulder

4 *100' | | |

\ 2.4m) \

width 7" \\ |

5
@

oo

24 (600 6'(1.8 m
D —su B .

— Edge of pavement /

+ + + 2:4I:600: + +
) 600) "

e

T .
Ramp baseline

E ok
> 24 (600 8 @ = ARREEE N
Edge of pcc 24m NS = 12 Stub
shoulder g Stub 3 \ End aggregate shoulder "‘\ 5 g/ (300)
\_ 50:1 Taper rate
R RE5S Transverse exp. L. Longitudinal
s “;)0. 40 M) °  jointin ramp C  sawedjoint
\m, R 1 ArC mainline and
/ outside shoulder i Edge lines of shoulders for ramp and mainline
A B No. 6 (No. 19) Tie to be projected to point of intersection.
bars at 36 (900) cts. are
No. 6 (No. 19) Tie
Edge of pcc 200" (60 m)
shoulder bars at 36 (900) cts. Tangent
End full
superelevation PLAN Right edge of ramp when mainline is on curve
to the left. (G.% = G% - [2 x S.E.% of mainline ]%)
| 150' (45 m) | 100
A B C D ve
| = = Calculate G.% 12 (300) x S.E.%
Left edge of ramp when mainline is of mainline
Left edge of ramp when on tangent or curved to the right. ) o
mainline is curved left. ya Right edge of mainline G =0.00%
e / — — |
—/EISV(SO) : P.I. Elev. 4.3 (110) B = +0.04% < sl
Ele.v - N— Calculate G,% Right edge of ramp when mainline sle
Elov. 10.8 (275) is on tangent or curved to the right.
15.5 (395) D
/ 7.3 (185) 150' (450 m)
: I
130 13.2 (335) C v.C.
Elev. ; (40 m) PROFILE
17.1 (435) End of C.V.C Calculate G%
End of S.V.C. (var. length)
Tvar length) GENERAL NOTES
A B o
The !ndlcated A" and "B" grades for thg ramp With a mainline horizontal curve to the left, keep
terminal are based on an assumed mainline the gore nose dimensions at Sections C-C and D-D
grade of 0.00%. as shown. From Section C-C to Section B-B,
construct the ramp as a tangent section, and the
See plans for actual grades. gore nose at Section B-B shall be a variable width
o o ] dependent on the radius of the mainline curve.
Pavement joints and joint spacing shall be as Show a special cross-section on the plans for
shown on Standards 420001, 420101 and 420106. Section B-B.
See Standard 483001 for ramp shoulder details. With a mainline horizontal curve to the right, keep
) the gore nose dimensions at Sections D-D, C-C,
Between Sec.tlons A-Aand B-B (shqded area), and B-B as shown, and the edge of the ramp
provide a drainage swale and flush inlet to between Sections C-C and B-B is constructed as a
enhance drainage. compound curve tying Section C-C. SATE REVISIONS
@ Ilinois Department of Transportation When using grades expressed in %, the grade All dimensions are in inches (millimeters) unless 1122 Revised General Note for E NTIQANC E RAM P TE RM I NAL
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value shall be divided by 100 to obtain vertical
offsets.

otherwise shown.

When using radius R1 less than the minimum,
verify the required acceleration length will be
provided.

joints and joint spacing.

(JOINTED PCC RAMP PAVEMENT ADJACENT TO

JOINTED PCC MAINLINE PAVEMENT)

1-1-18

Changed tie bar spacing

(Sheet 1 of 2)

to 36 (900) cts.

STANDARD 420201-12




24 (600)

Stub
Mainline 8'-0" 16'-0" . 60" , |_24(600) Mainline L 4-0" 16'-0" L 60" , | 24(600) Mainline 16'-0" 6'-0" 24 (600)
pav't. (2.4 m) 80" (4.9m) (1.8 m) Agg. pav't. (1.2m) (4.9m) (1.8 m) Aggr. pav't. (4.9 m) (1.8 m) Aggr.
- |
2.4 )
Right edge 5 @4m 8-0 , =
of mainline \ e See DETAILA —~__ (24m) K 80"
— 208% — | A 581% 3.26% See DETAILB ‘\ 2.4m)
+ cC
= b 2 F { £ gl . F . 224% -
— % C — 7 A —7— ( Gl
Stablllzed.subbase Ramp Stabilized subbase L \
4 (100) min. pavement 4 (100) min. Ramp N Stabilized subbase \/
shidr i
Improved Improved pavement 4 (100) min. Ramp pec
subgrade subgrade Improved pavement shidr
SECTION B-B SECTION C-C subgrade
SECTION D-D
CROSS SECTIONS WHEN MAINLINE IS ON TANGENT OR CURVED TO THE RIGHT
24 (600)
Mainline Variable 16'-0" 6'-0" 24 (600) Mainline 4'-0" 16'-0" . 6-0" _ 24 (600) - Stub VA ' An
pav't width @9 m) (18m) Agg. pav'. (12m) 4.9m) (1.8m) Aggr. Mainline 16-0 00 24 (600)
Right edge 80" 80" . pav't. 80" (4.9 m) (1.8 m) Aggr.
of mainline (2.4 m) (24 m) 0.0% (2.4 m) ‘
S.E% 1.5%  _15% 5.61%—— 0.0% 1.87% _\ 0.0%
_SE% -
S E———— — —
-_f-;)ilized subbase Raavrgient v 18 l_ —I 6 med subbase Ramp L Stabilized.subbase \ZRamp \_ pec
4 (100) min. P (150) 4 (100) min. pavement shidr. 4 (100) min. pavement shidr
Improved pce Improved Improved
subgrade shidr subgrade subgrade
SECTION B-B SECTION C-C SECTION D-D

@ lllinois Department of Transportation
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CROSS SECTIONS WHEN MAINLINE IS CURVED TO THE LEFT

DETAIL B

DETAIL A

ENTRANCE RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT ADJACENT TO
JOINTED PCC MAINLINE PAVEMENT)

(Sheet 2 of 2)
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Longitudinal keyed
joint without tie bars

Longitudinal sawed
\ joint

\

Longitudinal sawed joint or a longitudinal construction joint

with No. 6 (No. 19) tie bars at 36 (900) cts. for a distance
of 100" (30 m) beginning at the 24 (600) stub. Joint line is

parallel to ramp baseline.

Pavement and reinforcement in the ramp
taper shall be the same as the mainline.

Reinforcement shall be placed parallel and
perpendicular to the mainline pavement.

Longitudinal construction joint with
No. 6 (No. 19) tie bars at 36 (900) cts.

950'

(290 m)

5 width

Shoulder 7 \A

\

4 100" |/

(1.2m) (30m) |

=\ /

. ANANE T WY

N

Stub

l_.D 24 (600)

6" (1.8 m)
Stub = |:> \

/ /- Edge of pavement

| 12 (300
Stub

"24'600) ' l \ ' . i S
1 > L |_'L W L’ ~ . RE Ramp baseline |
%“%’E 8. Qo T
12 (300 ::> “|<
Edge of pcc Stub (2.4 m) X = \
shoulder > \ 50:1 Taper rate \
e i Transverse exp. [ Reinforcement placed para‘:ﬁ::) and
o m) 5 jointin ramp L.c perpendicular to ramp baseline.
\ 5 13 Ao : mainline and L D .
outside shoulder ] ders for ramp and mainline
: Edge lines of shou ‘ ' ”
L> B No. 6 (No. 19) tie are to be projected to point of intersection.
A bars at 36 (900) cts.
Edge of poc No. 6 (No. 19) Tie
shoulder bars at 36 (900) cts.
Tangent PLAN
End full —_— . o
superelevation Right edge of ramp when mainline is on curve
150' (45 m) to the left. (G, % = G% - [2 x S.E.% of mainline ] %)
' ' 100
V.C.
A B C D e
Calculate G;% 12 (300) x S.E.%
Left edge of ramp when mainline is of mainline
Left edge of ramp when on tangent or curved to the right.
mainline is curved left. /— Right edge of mainline G = 0.00% |
o ~/4 / —- |
-— 0,
5'3"(-50) P.I. Elev. 4.3 (110) B = +0.04% ﬁ‘/\
° 5| ©
Elev. . N Calculate G3% o=
i~ 10.8 (275) GENERAL NOTES
195399 ~d Right edge of ramp when mainline The indicated "A" and "B" grades for the ramp With a mainline horizontal curve to the left, keep
/ . 150° (45 m) is on tangent or curved to the right. terminal are based on an assumed mainiine grade the gore nose dimensions at Sections C-C and D-D
130' 13.2 (335) v.C. of 0.00%. as shown. From Section C-C to Section B-B,
Elev. (40 m) construct the ramp as a tangent section, and the
17.1 (435) Calculate G % See plans for actual grades. gore nose at Section B-B shall be a variable width

End of S.V.C. —
(var. length) A

End of C.V.C. ——
(var. length)
B
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PROFILE

Pavement joints and joint spacings shall be as

shown on Standards 420001, 420101 and 420106.

See Standard 483001 for ramp shoulder details.

Between Sections A-A and B-B (shaded area),
provide a drainage swale and flush inlet to
enhance drainage.

When using grades expressed in %, the grade
value shall be divided by 100 to obtain vertical
offsets.

When using a radius R1 less than the minimum,
verify the required acceleration length will be
provided.

dependent on the radius of the mainline curve.
Show a special cross-section on the plans for
Section B-B.

With a mainline horizontal curve to the right, keep
the gore nose dimensions at Sections D-D, C-C,
and B-B as shown, and the edge of the ramp
between Sections C-C and B-B is constructed as a
compound curve tying Section C-C.

All dimensions are in inches (millimeters) unless
otherwise shown.

DATE REVISIONS

1-1-22 Revised General Note for

joints and joint spacing.

1-1-18 Changed tie bar spacing

ENTRANCE RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT
ADJACENT TO CRC MAINLINE PAVEMENT)

(Sheet 1 of 2)

to 36 (900) cts.

STANDARD 420206-13




24 (600)

Stub
Mainline | 8'-0" 16'-0" __6-0" | 24(600) Mainline . 4-0" 16'-0" . 6-0" 24 (600) Mainline A‘ 16'-0" 6'-0" 24 (600)
pav't. (2.4 m) o (4.9 m) . (1.8 m) Agg. pav't. (1.2 m) . (4.9 m) (1.8 m) Aggr. pav't. (4.9m) (1.8 m) Aggr.
Right edge = 8-0 . Nl 8-0 . & 80" <
of mainline \ Njg (2.4 m) ‘ - See DETAILA 24m) ‘ NS See DETAIL B 2.4 m) Qe
2.08% —— I 5.81% —~ 3.26% —— 2.24% —
{ I T ¥ i T C [E=)) et 40%§-
( - AN / ) o ‘ )5
- Improved
Stabilized subbase Ramp \/ l_ __| Improved \Z j subgrade \Z
4 (100) min. (450 150 subgrade Ramp pce Ramp
pavement 4 (100) Stabilized pavement shidr. 4 (100) Stabilized t o
Improved pce Subbase HMA requ"‘ed Subbase (HMA reqmred) pavemen shidr.
subgrade shidr.
SECTION B-B SECTION C-C SECTION D-D
CROSS SECTIONS WHEN MAINLINE IS ON TANGENT OR CURVED TO THE RIGHT
24 (600)
Stub
Mainline | Variable 16'-0" 6'-0" | 24 (600) Mainline . 4-0" 16'-0" . 6-0" 24 (600) Mainline A‘ 16'-0" . 6-0" | 24(600)
Riht ed pav't. width 820 (4.9 m) | (1.8m) Agg. pav't. (1.2m) 820 (4.9 m) (1.8 m) Aggr. pav't. (4.9 m) (1.8 m) Aggr.
Ight edge -0" ) Q[0 -0" 8'-0" ,
of mainline (2.4 m) ‘ =i (2.4 m) (24 m) ‘
sE% 15%  15% |  5eqe 0.0% 1.87%— 00% 7N\ 0.0%
: pcc ¢ N ?L T N 5 Ea| ~ ¥
To ~ —7. == =
Stabilized subbase Ramp 4 (100) Stabilized \/Ramp pcc 4 (100) Stabilized _ \/Ramp pcc
4 (100) min. pavement Subbase (HMA required) pavement shidr. Subbase (HMA required) pavement shidr
Improved Improved Improved
subgrade SECTION B-B subgrade SECTION C-C subgrade SECTION D-D
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CROSS SECTIONS WHEN MAINLINE IS CURVED TO THE LEFT

DETAIL B

DETAIL A

ENTRANCE RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT
ADJACENT TO CRC MAINLINE PAVEMENT)

(Sheet 2 of 2)

STANDARD 420206-13




Longitudinal construction joint
with No. 6 (No. 19) tie bars
spaced at 36 (900) cts.

* This distance shall be adjusted to
place the transverse expansion joint
in prolongation with the existing joint
in the mainline pavement.

Longitudinal sawed joint or a longitudinal construction joint with
No. 6 (No. 19) tie bars spaced 36 (900) cts. for a distance of
100' (30 m) | beginning at the 12 (300) stub. Joint line is parallel
to ramp baseline.

Transverse contraction joint
(undoweled) or optional

300'-0" 360'-0" |
(90 m) (110 m) ‘ transverse construction
*100'-0" joint.
Shoulder
A (30 m) /___ width
/ I B [T 1 , ' /
/ e Cek1*Can = Y
12 (300 o 21 Han 6 (1.8m 12 (300 Edge of mainli Longitudinal keyed ' ' ' /
3°3' 26" (typ.) g mainline Lo . ¢ Yy J =>
Stub / AR N L f Sl N Se Nl pavement || b Ll Joint withouttebars). L R L A L LA
' ' | LI L L L T F :I T JrirT T T T :l L L LI LI T I1._ T LI T T T T T T Neutralar‘ea 1A T LI T T T T T LIl T T LI T y/ T T T LI LYY 2L T LI T
:'7"“ see sheet 3) / I -l o
- [ 1 ‘n 022700 0 04,8 ®ad 20 880% g, 80080 COPRrrS 6,390 8|
A g | - T 1 s S B s D Edge of pcc
Ramp baseline ; 5 _ > :> ol T G| shoulders
S By = (2.4m) ~E L
Slg Project the shoulder edge E:gelt?f pcc Joints in the ramp taper e \ R T oy S 1 NS
N lines Qf the ramp and mainline shoulder shall be perpendicular to T"a“SVerse €Xp. joint SR VN W e Qe
to their intersection. ramp baseline. In ramp mainling and = e T2
. - outside sh T e . -
Pavement thickness and joint type ; , oulder ' 2
in the ramp taper (shadecji areaﬁor Begin 16'(4.9 m ramp width 140' (43 m 70’
_ Tangent 21m
a distance of 400' (120 m) shall be the Csk "L’CAH Ar .
B ¢ Full superelevation
same as the mainline. Joints shall be D attained
'”asgor:]oe”ngta.‘gmsw'th mainiine PLAN Longitudinal construction Longitudinal -
P joints. joint with NO. 6 (No. 19) tie bars sawed joint o
Max. cross slope allowed is 4% spaced at 36 (900) cts.
Min. cross slope allowed is 1.5%
Vertical offset ¢ P V.P.T. BK = Back
ertical offset range for ramp B A L.V.C. (variable length) AH = Ahead
— Stub vertical offset based on right edge hwhler; mainline is T /s\fﬂ%m "
(12 (300) x [cross slope% or S.E.%)] curved to the left —_ “"’e@gfg‘i%e
of mainline) _ he - >N @a/n/,,,
~|© ~e
— When curved Ca% N2 el C
to the left == Pl ~~_ - 51-0%" 210-0"L.V.C. Left edge of ramp is
A 1 —_ = (15.55 m) (64 m) independent from
2 NS == mainline profile
Right edge of mainline (ML) ~ Left edge of ramp (in all cases) — G =0.00%
ol . G Vertical offset
A e 3| Elgi:tliﬁggig g:: ZZTpevrf - \ > 4 P.I / to right edge of
=1 S| < 9 = ramp = S.E.% of
I k] R1x 192 (4900)
Wh 50"-0" (15 m) ©lE
o enon i S Vertical offset range for ramp right edge
tangent or Fillet curve i er Tiset rang prg 9
when mainline is curved to the right
curved to —— | G%
the right ) T
9 Vertical offset to ramp edge = N_ Min. cross slope allowed is 1.5%
192 (4900) x [cross slope% or S.E.%] Max. cross slope allowed is 5%
of mainline When mainline is on tangent or curved to the right, 105'-0"
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right edge of ramp is parallel to mainline grade C

PROFILE

(32 m) |

Refer to sheet 3 for vertical
offsets using e = 8%

Range of initial ramp grades when mainline is

curved to the right and e = 8% for R,

See Sheet 3 for GENERAL NOTES

EXIT RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT

ADJACENT TO JOINTED PCC MAINLINE PAVEMENT)

(Sheet 1 of 3)

DATE REVISIONS

1-1-22 Revised General Note for
joints and joint spacings.

1-1-18 Changed tie bar spacing
to 36 (900) cts.

STANDARD 420301-09

Nl 2
ENGINEER OF DESIGN AND ENVIRONMENT



\ 20-2%" 16'-0" 6-0" |, | 24 (800)
(6.30 m) 4.9m) (1.8m) Agg.
| 4 80" .
1.5% and greater Var. Var. | (1.2m) (2.4 m) ‘ 51(ys%\m,n‘
{ Mainline pvmt. T pce For3N. Aeaod PSC i UGS
Ay / 1
\__ Improved /
12 16'-0" 6'-0" , .24 (600) 4 (100) Stabilized J suﬁgrlde Ramp
(300) (4.9 m) (1.8m) Agg. subbase pavement 18 L 6
80" SECTION CAH - CAH (450) (150)
(2.4 m)
0.0% Slope .
1.5% min. A _an
1.5% and greater _& 5% r;ax. 4% min. 24 (600) 6-0 16-0 ' 20-2%" {
{ Mainline pvmt. \ ~ F ” — Agg. (1.8m) (4.9m) (6.30 m)
{ - / it of neutral area
\ _Var. /_ 1.5% 1.5% and greater
:IJ(QI());)QeStabmzed \Z Ramp | 18 4_‘ |6 w I pcc T pce T Mainline pvmt. 7
See DETAILA pavement | | (@0) 11" (150) e ) 7
Improved subgrade SECTION B-B \___Improved / \
Subgrade 4 (100) Stabilized
6 |__ J 18 pavement subbase
(150) (450)
SECTION Cek - CBk
12 _ 0.00% Slope
(30?/
BK = Back
/ Mainline | { Ramp \ AH = Ahead
vmt. vmt.
P P WHEN MAINLINE IS ON TANGENT OR CURVED TO THE RIGHT
\ Stabilized subbase /
Improved subgrade
. 20'-2%;" 16'-0" 6'-0" .24 (600)
(6.30 m) (4.9m) (1.8m) Agg.
40
Var. Var. | (12m)
. T 1 pce KRS Zo]_pcc T
DETAIL A 12 16'-0" . 6-0" . 24(600) Mainline pym [Fog Dil Ay B
(300) 49m) (1.8m) Agg. [
. \___Improved /
8-0 subgrade
(2.4 m) 4 (100) Stabilized pavement 18 __I 6
1.5% min. subbase SECTION Ca_- Can (450) (150)
0.0% Slope —m Var.
1.5% and greater /N
e vt 20(600) | 60" 160 . 202 .
/ Agg. (1.8 m) (4.9 m) (6.30 m)
— ‘_I 6 8'-0" It of neutral area
i 450 150 _ " in. 1.5%
4 (100) Stabilized pavement (450) (150) (2.4 m) __1.5% min. _Var. _— 1.5% ang ar
subbase w T poC T oo — €ate
See DETAILA
ee SECTION B-B W
Improved
susgrade o k \__Improved /
Ramp subgrade -
6 N _] pavement 4 (100) Stabilized
(150) (450) subbase
SECTION CBk - CBk
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WHEN MAINLINE IS CURVED TO THE LEFT

See Sheet 3 for GENERAL NOTES

EXIT RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT
ADJACENT TO JOINTED PCC MAINLINE PAVEMENT)

(Sheet 2 of 3)

STANDARD 420301-09




Physical
nose

Longitudinal keyed joint
(without tie bars)

%

—>

@ lllinois Department of Transportation
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1.5% Slope —\
AN

Transverse
expansion joint

DETAILS FOR DRAINAGE IN NEUTRAL AREA

Edge of mainline
pavement _\
‘/7 Drainage Swale /

Neutral area

@ Vertical offsets in inches for right @ Vertical offsets in mm for right
edge of ramp, when e = 8% edge of ramp, when e = 8%
Mainline Mainline Mainline Mainline Mainline Mainline
Sections on Curved Curved Sections on Curved Curved
Tangent Right Left Tangent Right Left
S.E. %ML | SEE. % ML SE.%ML | S.E.% ML
A -0.18 -
X 12 X122 A ° x300 | x300(2)
S.E. %ML | S.E.% ML SE%ML | S.EE%ML
B -3.0 B - °
x 192 x192(2) I x4900 | x4900(2)
S.E. % ML S.E. % ML
C -3. -3.0 - -
3.0 x 192 C “ X 4900 ™
D -154 -15.4 -154 D - 392 - 392 -392

@ Vertical offset values are calculated and based on
the right edge of mainline pavement at 0.0 % grade.

@ The vertical offsets of these points are above
the mainline pavement and lie on an upgrade

in relationship to the mainline grade.

@ S.E. = Superelevation Rate

\

20'-2%"

\

nose
1.5%\
7,9 00,9 .99 .9
WWO\QA\
Var. 2 8 0>

Qo o8 0o a -.

Shaded area indicates shoulder
transition zone from neutral area
to design shoulder slope. In this
area, the relative profile grade
difference along the outside
pavement edge and that along
the outside shoulder edge shall
not exceed 0.50%.

GENERAL NOTES

The initial ramp grade (G,) is based on the line
generated through the Pl that is 105' (32 m)
past Section C-C and the point created by the
vertical offset at Section D-D.

See plans for actual grades.

Pavement joints and joint spacings shall be as
shown on Standards 420001, 420101, and 420106.

See Standard 483001 for ramp shoulder details.

In the neutral area, provide a swale and flush
inlet to enhance drainage.

When using grades expressed in %, the grade
values shall be divided by 100 to obtain vertical
offsets.

Where an exit ramp terminal is proposed
adjacent to a mainline horizontal curve,
construct the edge of the terminal by using
offset widths, and for the terminal segment
downstream from Section C-C to R4, construct
the ramp as a 141' (43 m) tangent section.

All dimensions are in inches (millimeters)
unless otherwise shown.

EXIT RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT
ADJACENT TO JOINTED PCC MAINLINE PAVEMENT)

(Sheet 3 of 3)

STANDARD 420301-09




Longitudinal sawed joint or a longitudinal construction
joint with No. 6 (No. 19) tie bars spaced at 36 (900) cts.

Longitudinal construction joint with for a distance of 100" (30 m) | beginning at the 12 (300) stub.

NO. 6 (NO 19) tie bars spaced at 36 (900) cts. Joint line is parallel to ramp baseline.
, 300'-0" 360'-0" |
(90 m) (110 m)
100'-0" , Longitudinal
(30 m) | / sawed joint
B
A/ r

(1.94 m)

Longitudinal keyed joint
/ : (without tie bars) |
, : : f . ) . . ) . . . . . . : : ; i i i ; i i i

T T ll.llhl‘l._lll-ulli_llll-dlllll [T | 11 | T | T lllnlllllllillllilll T T i| I| T T T T T T I| T T
I:I'-hl].l_lllll%%{%%%%% Il
/l : - | . Neutral area
1 =t
1 [T o o 3

|
/ Cex +T* Can —> >
12 (300 3°3' 26" (typ. 6'(1.8m 12 (300 Edge of mainline
%Stqb \l. / Y (ve) o . Swb . Stb  \ I pavement _\ . —>
| M| T T T 17T

e @ T e L 1 T . : TN T T, B e
A 24 (600 ] ' SR el | [T/ A \ 5 Edge of pcc
Stb Ramp baseline — ST g [:> k. shoulders
o s s e e B L (24m) 7
Edge of pcc AR NG Yy yep . I
shoulder Tran B R PO v
Project the shoulder m aimsi\r::r:e;)(pans'on joint in ramp )
. : ' n i
edge Ilnzs of 'th|('a Begin 16' (4.9 m ramp width outside shoulder
ramp an main ',ne Pavement and reinforcement in the
to their intersection. ramp taper shall be the same as . C | C Tangent
the mainline. Reinforcement shall be L> B Reinforcement placed BK AH
parallel to and perpendicular Full superelevation

Transverse contraction
joint (undoweled) or optional
transverse construction

M joint.

placed parallel and perpendicular
to the mainline pavement.

to ramp baseline. attained

Max. cross slope allowed is 4%
Min. cross slope allowed is 1.5% BK = Back

V.P.T. -
Vertical offset range for ramp B P.l L.V.C. (variable length) AH = Ahead
— Stub vertical offset based on right edge when mainline is - 43\1.8\ Stant o
(12 (300) x [cross slope% or S.E.%] curved fo the left = CUrVeth’ade.\Whe
of mainline) th lefg ~ Q’Q};/,ne
— When curved to Clo ,\_g.: #__#__::e\\ C D
the left o 1. 51-0%" 210'-0" (64 m) Left edge of ramp
A T (15.55 m) L.V.C. is independent from
g NS mainline profile
- Left edge of ramp (in all cases) — G =0.00%
oy Right edge of ramp when G, o Vertical offset
N AT 2% )
A L &l mainline is on tangent G% P.l to right edge of
T §I é R ramp = S.E.% of
o I Rqx 192 (4900)
500" (15 m ©f E !
— When on tangent Fillet E:urve) o Vertical offset range for ramp right edge
or curved to the right / (L | J when mainline is curved to the right
Y G%
Vertical offset to ramp edge = N— Min. cross slope allowed is 1.5%
192 (4900) x [cross slope% or S.E.%] Max. cross slope allowed is 5%
of mainline When mainline is on tangent or curved to the right, 105'-0"
[ right edge of ramp is parallel to mainline grade C (32 m) I
B

Refer to sheet 3 for vertical
offsets using e = 8%

PROFILE

Range of initial ramp grades when mainline is
curved to the right and e = 8% for R4

See Sheet 3 for GENERAL NOTES

DATE REVISIONS EXIT RAMP TERMINAL

1-1-22 Revised General Note for
(JOINTED PCC RAMP PAVEMENT

@ lllinois Department of Transportation
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See DETAILA
12 16'-0" , 6'-0" 24 (600)
(300) / (4.9 m) (1.8 m) Agg.
8-0"
(2.4 m)
0.0% Slope 1.5% min.
1. 5% and greater —~— 5% max. 4% min.
Mainline pvmt. ‘|' i \ N /
/

4 (100) Stabilized X

Subbase (HMA required)

Improved subgrade

\ZRamp

pavement

SECTION B-B

0.00% Slope

(300)

Mainline _ | . Ramp
pvmt. pvmt.

Stabilized
\ f Subbase

Improved subgrade

(HMA required)

| 20'-2%" 16'-0" 6'-0" 24 (600)

(6.30 m) (4.9 m) (1.8 m) Agg.
40" 8-0" |
1.5% and greater Var. Var. | (1.2 m) (24 m) ‘ 1.5% min.
{ Mainline pvmt. T pcc |’;’ob’n?>\\ /s coel Ppcc | W
| 9 ﬁ
AN /
/ \ Improved  / D
4 (100) Stabilized subgrade Ramp
subbase
pavement 18 L 6
SECTION Can - Can (450) (150)
24 (600) , | 6'-0" 16-0" | 20-2%" |
Agg. (1.8 m) (4.9m) (6.30 m)
281;0 | 5% min it of neutral area
(2.4 m) ‘ 15-0/ ﬁnax : Var. /_ 1.5% 1.5% and greater
A ] ‘ 1.0/
w I pce 5 pcc T Mainline pvmt. 7
e X 7 /
Improved \
subgrade 4 (100) Stabilized

WHEN MAINLINE IS ON TANGENT OR CURVED TO THE RIGHT

/ See DETAILA
16'-0" 6-0"

DETAIL A
|_ 24 (600)
(300) (4.9m) (1.8m) Agg.
80" |
(2.4 m) _JM’
0.0% Slope 4.0% max. Var.

4 (100) Stabilized
Subbase (HMA required)

Improved
subgrade

1.5% and greater /N

pavement

SECTION B-B

@ lllinois Department of Transportation
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N

(150)

Mainline vt

18 pavement subbase
(450)

SECTION Csgk - Cex
BK = Back
AH = Ahead

. 20-2%" 160" 60"  24(600)
(6.30 m) @9m) (1.8 m) Agg.
4 80"

|
Var. | (12m) (24 m) ‘

T

“\ /soo;j pcc T

subgrade Ramp

/ \ Improved /

4 (;80) Stabilized pavement 18 L 6
subbase
SECTION Can - Can (450) (150)
24 (600) 6'-0" 16'-0" , 20-2%" |
Agg. (1.8 m) (4.9m) ‘ (6.30 m)
" f neutral area
8'-0 | ) — ko
@4 m) e — L% 1:5% and grea
. ' ater
in- pcc pcc :
b2 — 2
um/
subgrade
6 J 18 pavement 4 (100) Stabilized
(150) -(4?0) subbase

SECTION Cgk - Cek

WHEN MAINLINE IS CURVED TO THE LEFT

See Sheet 3 for GENERAL NOTES

EXIT RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT
ADJACENT TO CRC MAINLINE PAVEMENT)

(Sheet 2 of 3)

STANDARD 420306-11




Physical
nose

Edge of mainline
pavement \

XLS% Slope

—>

/— Drainage Swale

IR

Longitudinal keyed joint

@ lllinois Department of Transportation
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Transverse expansion joint

12 (300) ———

approx. stub

Neutral area

DETAILS FOR DRAINAGE IN NEUTRAL AREA

\

1
[0 49 949 09,9 o9 9

e ————
8 00 e, 3
d

_A\A\

20'-2%"
(6.30 m)

—

@ Vertical offsets in inches for right Vertical offsets in mm for right
edge of ramp, when e = 8% @ edge of ramp, when e = 8%
Mainline Mainline Mainline Mainline Mainline Mainline
Sections on Curved Curved Sections on Curved Curved
Tangent Right Left Tangent Right Left
S.E. %ML | SEE. % ML SE.%ML | S.E.% ML
A -0.18 -
x 12 x12(2) A ° x300 | x300(2)
S.E.% ML | S.E.% ML SE%ML | SEE.%ML
B -3.0 R o
x 192 x192(2) B 7 x4900 | x4900(2)
S.E. % ML S.E. % ML
C -3. -3.0 - -
3.0 x 192 C “ X 4900 ™
D -154 -15.4 -154 D - 392 - 392 -392

®
®

Vertical offset values are calculated and based on

the right edge of mainline pavement at 0.0 % grade.

The vertical offsets of these points are above
the mainline pavement and lie on an upgrade
in relationship to the mainline grade.

S.E.=Superelevation Rate

Shaded area indicates shoulder
transition zone from neutral area
to design shoulder slope. In this
area, the relative profile grade
difference along the outside
pavement edge and that along
the outside shoulder edge shall
not exceed 0.50%.

GENERAL NOTES

The initial ramp grade (G,) is based on the line
generated through the Pl that is 105' (32 m)
past Section C-C and the point created by the
vertical offset at Section D-D.

See plans for actual grades.

Pavement joints and joint spacings shall be as
shown on Standards 420001, 420101, and 420106.

See Standard 483001 for ramp shoulder details.

In the neutral area, provide a swale and flush inlet
to enhance drainage.

When using grades expressed in %, the grade values
shall be divided by 100 to obtain vertical offsets.

Where an exit ramp terminal is proposed adjacent

to a mainline horizontal curve, construct the edge

of the terminal by using offset widths, and for the
terminal segment downstream from Section C-C to R,,
construct the ramp as a 141' (43 m) tangent section.

All dimensions are in inches (millimeters) unless
otherwise shown.

EXIT RAMP TERMINAL

(JOINTED PCC RAMP PAVEMENT
ADJACENT TO CRC MAINLINE PAVEMENT)

(Sheet 3 of 3)

STANDARD 420306-11




Limit of pavement connector ) )
Welded wire reinforcement (WWR) @
| / in mainline pavement only

Variable, 15'-0" (4.57 m) min.

Bridge Approach Slab ||
i

L1 1 i/i =8
[ 2
6 / — 1 M 1 | b
Approach \ <\ |> 1 =
Footing P 5N A ‘(‘o; 15
u I 3 380
1t g8 .
1= o|lw
© e
4- €lo
. —l- g8
[ R | = oS
p | 3 8
[ al o
- 5|8
15 - £|s
(380) " | 2|8
- >
- ©
- a
. \
Longitudinal 'y - AN
sawed joint -
| | | | | [ | \
L AN See plans for
Shoulder 11~ l new pavement.
Longitudinal sawed joint or S i—6 (150) from
longitudinal construction joint 15'-0" longitudinal joint
(4.57 m) (typ.)
PLAN
NEW CONSTRUCTION
15
(380)

Longitudinal sawed joint or o
longitudinal construction joint | Limit of pavement connector

| Welded wire reinforcement (WWR) @
/ in mainline pavement only

Bridge Approach Slab Variable, 15'-0" (4.57 m) min.

Existing
shoulder

o

i
!
|SSN

Footing

B
|

Pay Width of pavement connector
for bridge approach slab

Longitudinal

sawed joint \ \

\ | \‘I [ R \
| I K B B |

\\ {\ \ Existing

\ Shoulder pavement
. i— 6 (150) from
| 150 longitudinal joint
@57 m) (o)
@ lllinois Department of Transportation
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See Bridge Plans
for details. _X/_\

2 (50) Transverse expansion
joint. Omit when new
pavment is flexible.

Bridge approach slab

— t New pavement
(PCC shown)

— Improved subgrade,
see roadway plans.

K ||; Pavement connector

_ / 36 12 | 11-0" (3.35 m) \ |
Approach Footing (900) (300) ' min. '
\ 4 (100) Stabilized
subbase
See Bridge Plans WWR
for details. _\/_\ |/ 3(5)
|
______________ —_——— = ]
Bridge approach slab K:j Pavement connector ':$:l — t Existing pavement

12 11-0" (3.35 m)

(PCC shown)

\ ~—
—_— \ T Existing Subbase

No. 10 x 18 (No. 32 x 460)
tie bars set in non-shrink
grout at 12 (300) cts. Omit

Approach Footing / | 36

SECTION B-B

(M) WWR shall be 0.11 sq. in./ft. (230 sq. mm/m) in both
directions. Maximum wire spacing shall be 6 (150).
Minimum lap distance shall be two cross wires.

when existing pavement is
flexible.

Match Existing Subbase

GENERAL NOTES

THICKNESS-"t"=Thickness of Pavement.

See Standard 420001 for pavement joint details not
shown.

See Standard 610001 for shoulder inlet with curb
when required.

See plans for details of bridge approach slab,
approach footing and joint treatment.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE

REVISIONS

1-1-19

Changed rebar in pavement

connector to welded wire

reinforcement.

4-1-16

Revised pavement connector

PAVEMENT CONNECTOR (PCC)
FOR BRIDGE APPROACH SLAB

to be rigid only. Omitted WFB

STANDARD 420401-13

term. joint. Renamed Std.




Bridge Approach Slab

Limit of pavement connector

for bridge approach slab
Variable, 10'-0" (3.00 m) min.

Shoulder

L, >

\
\
\ Shoulder
\ \

Pay Width of pavement connector

for bridge approach slab

@ lllinois Department of Transportation
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(3.00 m)

PLAN

(New or existing construction)

See DETAILA

(380) Bridge approach slab

15% N

/

Pavement connector (HMA) for
bridge approach slab

|t New or existing (HMA)
or composite pavement

— Improved subgrade,
see roadway plans.

Approach Footing /

GENERAL NOTES

THICKNESS-"t"=Thickness of Pavement.

See Standard 610001 for shoulder inlet with curb
when required.

See plans for details of bridge approach slab and
approach footing.

All dimensions are in inches (millimeters)
unless otherwise shown.

36 70" (213 m)
(900) min. '
SECTION A-A
DETAIL A
DATE REVISIONS

4-1-16 New Standard.

PAVEMENT CONNECTOR (HMA)

FOR BRIDGE APPROACH SLAB

STANDARD 420406




Welded wire
reinforcement

Variable

Transverse —- TT —-
contraction joint —- _H___i_ Longitudinal No. 7 (No. 22) bars (typ.) 1
1~ T sawed joint ! -
S = +
S = No.6 (No. 19) Tie bars 1 e o = —-
z at 36 (900) cts. ~ re) —1-
o= 1 ( ) ol 8 N -
[ [ [ [ [ I [ [ [ [ [ [ [ [ [ [ [ [ [ [ I [ [ [ [ [ [
i i | | R N i | i i i | i | [ [ [ [ || |_l_| i::| | | | | | |
- O TLC -
- _L _I_: I —-1- A
12 Dowel bars at —— :: Trl::]ljl_jl_ PLlee :: _T
12 (300) cts. (typ.) - __|__|_|_4_J_|_ _/\ = -
—{- jlj'I'+4—l—l— No. 7 (No. 22) bar 3| = -
N [ 0" (2. ) = : N
- ottt 8'-0" (2.4 m) long (typ.) = +
l - b Yoo AN\ N XN — ., ] -
—~ !
8 201_0!1
ol (6.0 m)
6'-0" (1.83 m) min.
PLAN
Transverse construction joint or
Welded wire reinforcement Thickness same as transverse contraction joint
e adjacent pavement
Crossing (1?8-30m) N = Transverse (16é§:n) Thickness of HMA surface .
surface \ min. = elle / contraction joint min f ;—Q'I:Eg‘:tss:\?;nn?eﬁ _\
l T — 1 Crossing _l_ | ] p
. Y - — T T o 8 £ T === surface .
Tieg 7 T | ‘fﬁE /| — | % A | _ | |
Tie o -
/ | / / o 8¢ |
e f / i 6'-0"
L Subbase (when used) ! (16;) ) I Improved subgrade l (1.8 m)
©om Subbase (when used) )
SECTION A-A
(FOR PCC PAVEMENT) SECTION A-A
(FOR PCC BASE COURSE WITH HMA SURFACE)
Omit this bar when
skew angle is less
g\ than 20°
/ Crossing
. . surface
1 % GENERAL NOTES
6 6 6'-0" L See Standard 420001 for joint details
150) (150) (1.83m) Tie not shown.
min.
All dimensions are in inches (millimeters)
unless otherwise shown.
SECTION B-B
DATE REVISIONS PCC PAVEMENT AND PCC
@ lllinois Department of Transportation 1-1-18 | Revised standard to reflect BASE COU RSE ADJACENT TO
— change of tie bar spacing
CEE—T—T 00 e RAILROAD GRADE CROSSING
ENGINEER OF POLICY AND PROCEDURES % 4-1-16 Changed terminology to
APPROVED January 1 2018 2 \ : : \
Focer. 2 g welded wire reinforcement'. STANDARD 420501-07
ENGINEER'OF DESIGN AND ENVIRONMENT




5% (120) for 16' (4.8 m) W
3% (60) for 14' (4.2 m) W

@ 2 (150) for 13' (3.9 m) W
5% (120) for 12' (3.6 m) W
4% (90) for 11" (3.3 m) W
3 (60) for 10" (3.0 m) W

Longitudinal joint or

edge of pavement Longitudinal joint or

© 6% (150) for 9' (2.7 m) W
4 I 26 12 (300 6 12 (300 o _ edge of pavement . 12
“ (100) 2| (660) “ min. lap @\ (150) ’i min. lap ’7 SIE m\@ 8 “ (300)
O©O|—
\ [ ) | \ [ |/
| 1= /| =y I/ g I
[{ It [ /] /] )=l
\\\\ \ \\ \ l\ (¢ (¢ (L Transverse
il /] 1| Transverse 11 /] ] Contraction
/ / / Contraction /[ \/ \/ [/ joint
- (| u | joint L+ " i\
ansverse ) ) )
Contraction \ \ \ T . '/ /!
joint \T |V \ ¥ L \ W6.5 Wire
I / | /1 _ Y \ X | @)
No. 3 (No. 10) { | | \/, % \\\ \\\
bars \ | | | > { | \ | | [ W4 Wi
\ ] ; T ¢ _— ire
(5.74)
| (| /| N ) ) ==
\ [ 11 \ [ / i
1\ || ; \Y % ‘ =1- \Ill
6 26 6 6 ‘3 g 6
(150) © (660) AJ (150) (150) L ol ol J (150)
Reinforcement pay length Reinforcement pay length
Variable Variable

Approximately 63 Ibs./100 sq. ft. (3.07 kg/m?)

Approximately 63 Ibs./100 sq. ft. (3.07 kg/m?)
When clipped bar mats are used, each bar
intersection shall be clipped with W1.7 (3.74) wire.

TYPEB TYPE A
Welded wire reinforcement when
Lane edge required to end approximately
6 (150) from joints.
*  When the 12 (300) minimum cannot | | | | |
be achieved, the transverse joints shall t t t t t
be extended to either the longitudinal I I I I I
joint or edge of pavement. Longitudinal
keyed joint GENERAL NOTES
= Casti ide limi Pavement block-outs shall be at least
v asting outside limits 24 (600) from contraction joints.
1(25) Pref i 6 (150)
. oi(ntsf)ill e:ijrg:gtﬁ)zfapnflon {typ.) Welded wire reinforcement which is
J yP- ‘ : lapped longitudinallyshall have a minimum
\ ‘ lap of 6 (150).
§ r 2-No. 5 x 4' (No. 16 x 1.2 m) Welded wire reinforcement may be
~IE Reinforcement bars (8 total) positioned with the transverse wires on
b placed at pav't. mid-depth top or bottom of the longitudinal wires.
All dimensions are in inches (millimeters)
J \ unless otherwise shown.
Place casting to grade and fill Edge of pavement
with full depth concrete after DATE REVISIONS
pavement has cured. PAVEMENT WELDED
@ lllinois Department of Transportation 4-1-16 | Changed terminology to
- — 'welded wire reinforcement’ WIRE REIN FORCEMENT
ey DETAIL OF ADDED REINFORCEMENT v ———
ENGINEER OF POLICY AND PROCEDURES 8 FOR PAVEMENT BLOCKS-OUTS 1-1-08 | Switched units to English (metric).
APPROVED Apri 2016 2
& STANDARD 420701-03
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See DETAILA

Longitudinal

joint

?

®,

3 Equal spaces

(25)

|Lap|
t

120"

(3.6m)

11._9..
(3.525 m)

O
(250)

N— Edge of pavement
#6 (#19) or #7 (#22) Longitudinal bars

4 N
\_ —/
DETAIL A

T
' (1.2m) '

LAP DETAIL |
®,

Z#4 (#13) Transverse bars

10'-6" (3.2 m) min.

15-9" (4.8 m) max.

ILap
—

@ lllinois Department of Transportation
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LAP DETAIL I

@ 36 (900
Lap min.
] ]

L |

LAP DETAIL 1ll

ENGLISH (inches)

Bar Size Pavement Thickness @ (Approx. Spacing) @ @
#6 7% thru 8% 18 spaces (19 bars) @ 7% 3% 3 22
#6 8% thru 9% 20 spaces (21 bars) @ 6% 3% 3 22
#6 9% thru 10% 22 spaces (23 bars) @ 6% 3% 3 22
#6 10% thru 11% 24 spaces (25 bars) @ 5% 3% 3 22
#6 11% thru 12% 27 spaces (28 bars) @ 5% 3% 3 22
#7 9% thru 10% 16 spaces (17 bars) @ 8% 3% 3 26
#7 10% thru 11% 18 spaces (19 bars) @ 7% 3% 3 26
#7 11% thru 12% 19 spaces (20 bars) @ 7% 3% 3 26
#7 12% thru 13% 21 spaces (22 bars) @ 6% 3% 3 26
#7 13% thru 14% 23 spaces (24 bars) @ 6 3% 3 26
#7 14% thru 15% 24 spaces (25 bars) @ 5% 3% 3 26
#7 15% thru 16% 26 spaces (27 bars) @ 5% 3% 3 26

METRIC (mm)

Bar Size Pavement Thickness @ (Approx. Spacing) © o)
#19 200 thru 220 18 spaces (19 bars) @ 191 90 75 560
#19 230 thru 250 21 spaces (22 bars) @ 163 95 80 560
#19 260 thru 280 23 spaces (24 bars) @ 149 90 80 560
#19 290 thru 310 26 spaces (27 bars) @ 132 90 75 560
#19 320 thru 340 29 spaces (30 bars) @ 118 95 80 560
#22 230 thru 250 15 spaces (16 bars) @ 229 20 75 660
#22 260 thru 280 17 spaces (18 bars) @ 202 90 75 660
#22 290 thru 310 19 spaces (20 bars) @ 181 90 70 660
#22 320 thru 340 21 spaces (22 bars) @ 163 95 80 660
#22 350 thru 370 23 spaces (24 bars) @ 149 90 80 660
#22 380 thru 400 25 spaces (26 bars) @ 137 95 80 660
#22 410 thru 430 27 spaces (28 bars) @ 127 90 80 660

GENERAL NOTES

Except as noted or shown, the dimensions

and notes specified for LAP DETAIL | are

typical for LAP DETAIL Il and IIl.

The (B) dimension and the distance from

the end of the transverse bar to the

edge of pavement may be increased by

1 (25) for slip form paving.

The minimum length of longitudinal bars

shall be 30' (9 m) except as required to

establish the lap arrangement selected.

All dimensions are in inches (millimeters)

unless otherwise shown.
Sl I BAR REINFORCEMENT
4-1-16 Revised general notes with

respect to 30' bar length. FOR CRC PAVEMENT

1-1-08 Switched units to English (metric).

STANDARD 421001-03




Stabilized
subbase 2

1 "
(HMA required) \ (300) ]| l‘— sEr?;luclJ(gesrtablllzed

9 - No. 6 (No. 19) tie bars shall be placed at a reasonably uniform | [
/ spacing across the 12'-0" (3.6 m) width and shall be placed between

Sleeper slab
100'-0"

(30 m)

2 (50) Transverse expansion joint

End of Transverse terminal joint normal longitudinal steel for transverse joints (typ.) ‘ / §
pavement N[ \T— T — " < Transverse construction joint A4-| i T A 4-| ©|T
AN I - ;o / N I LS I
N == . = . . - N . - T ~ d-—
. N\ZIzztZ / . - : | | - =
| . s ° ° Y *o|E - . ® | | HALF SECTION - — 12 Dowel bars at 12 (300) cts.
3 oo ‘ oncitudinal sawed foint ’ &|© | "1 ADJACENT TO = | (it & dowel when placed adjacent
o (300_?11) : : o0 : engrudinal sawed jom e I : PCC PAVEMENT o to existing pcc pavement)
2| . | N | =--
ge Concretepad , | . | I 1 1 CJC:i R T T N T T - =S T (R I T T R T R L t - //
N R TETE o T, T Eg~-1 T T, T 1 T T g N T T T T T T I |
B St + 444 |B| ' ' ' = —— ' ' ' ' ' ' ' ' P NS ' [ ' N a ' ' N v ' || I T [
L = o _f s = | Wide flange beam joint : ‘ : HALF SECTION \ \
g i ° ’ T2l in mainlinge avemént only | I ADJACENT TO ' \
N =1 o R R e - : p Y | .| BRIDGE APPROACH \ 4 (100) Preformed
I ‘ .| . Continuously reinforced pcc pavement e I PAVEMENT / joint seal
I N = . . ——-- == | \
L = g — == |
]

7- No. 4 (No. 13) Transverse bars

23'-6" (7.05 m) long at 18 (450) cts.

24- No. 5 (No. 16) Longitudinal bars

g — |
Z Pavement reinforcement 3 (75) Expansion joint /

[

ad

in shoulder, both sides

AN /|
ad TN T

| N—

Sleeper slab PCC shoulder

Wide flange beam terminal
joint complete

9'-6" (2.85 m) long at 12 (300) cts. PLAN
3 (75) cl., when t < 8 (200)
Lap reinforcing steel 36 (900) o 3% (90) cl., when t > 8 (200)
when pavement is extended (?42‘0 )
U " " " N m
5-0 | 70 | 12'-0" ‘ 12'-0"
Extended steel t_o (1.5m) (2.1m) B6m B6m)
aigéog:fci;p with Header board 18 ’ ___ Slope1.5% ' Slope 1.5% 18
g Pavement reinforcement (@480) 0T = . 4 ab e -.e S e S S a e v, e (450)
© T e A S s e S S S ST sl e
~ — )
™| g ST
o . :},/— 4 (100) Stabilized ; g
(=i ‘l_ - subbase (HMA required) Pavement reinforcement
o X Longitudinal sawed joint -
12 (300) Improved subgrade 12 (300) Improved 4 (100) Stabilized
_/ subgrade SECTION A-A roaured)
Entire top - required)
surface Congrete pad slope (TYPICAL 2-LANE WITH SHOULDERS)
shall match pavement
shall be slope
steel trowel pe.
finished. GENERAL NOTES

TRANSVERSE TERMINAL JOINT

@ lllinois Department of Transportation
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SECTION B-B

Split header board

3(75)

Pavement
5 / reinforcement
/

TRANSVERSE CONSTRUCTION JOINT

§ ‘ I \— Tie bar ‘
36 36
' (900) (900) '
3-6" (1.1 m) 3'-6" (1.1 m) min. from the
min. end of the nearest '

Sealant components for the wide flange
beam terminal joint shall be as follows:
The sealant shall be Dow Corning 888
Silicone Highway Joint Sealant. The tape
shall be Polyethylene Tape No. 40. The
primer, used on the metal only, shall be
Dow Corning 1200. At the Contractor's
option the joint may be sealed as shown
in the optional groove detail.

See Standards 420001 and 420401 for
joint details not shown.

See Standard 421001 for details of pave-
ment reinforcement.

All dimensions are in inches (millimeters)
unless otherwise shown.

longitudinal bar lap (typ.). DATE

REVISIONS

24' (7.2 m)

1-1-18 Changed tie bar spacing

to 36 (900) cts.

CRC PAVEMENT

1-1-14 Added exp. jnts. in shids. &

(WITH WIDE FLANGE BEAM TERMINAL JOINT)

(Sheet 1 of 2)

omitted bars, cnst. jnt. over

STANDARD 421101-10

wide flange beam slpr slab.




Bond breaker 10 mil (0.25) }

Steel beam and concrete sleeper
slab shall match pavement slope.

polyethylene placed between
pavement and sleeper slab
on this side of beam.

50) Transverse expansion joint

See;ré'q_ —

100'-0"
(30 m) 3(75
cl.
12 24 Use same reinforcement size and
(300)|  (600) X spacing as in continuous pavement.

/— See plans

plans { =
12 (300) — [ 2(50) \— 4 (100) Stabilized
Improved \\d_ subbase (HMA required) adjacent slab 8 (200) m
subgrade - . .

a bars at 12 (300) cts.
b bars at 8 (200) cts.

WIDE FLANGE BEAM TERMINAL JOINT

3 (75) Preformed ¢
flexible foam or 12 |
closed cell plastic (300) 1 .
C %2 (13) dia. holes at 12 (300) cts.
tfiller. —
expansion joint iier (Begin 12 (300) from end of beam.)
Formed 3x% (75x22) 2| 2
groove (See GROOVE (50) | (50) Stud shear connectors %x8 (19x200) bent 45°
DETAIL) / at 12 (300) cts. (Begin 6 (150) from end of beam)
L [ ] o T 125 7]
Tape all exposed steel inner \ [001g VA ]
surface (3 layers) =======3__ | 1 T T T T T T T T T T
\ . bars at 6 (150
% (6) Thick masonite ——— \==== / Rough finish gts.a'rl'siltahoo(k to zit.

10 mil (0.25) Polyethylene bond / R

breaker on steel trowel finish 1

(Begin 3 (75) from end of beam)

Clip %x% (20x20) (typ.) —7

P

7 4%x12% (120x315) W14 (W360) _, .,
R %6 (10X 47x147% (120x380) W16 (wa10) 3t & (18 m) cts.
(This side only) (Begin 6' (1.8 m) from end of beam)

DETAIL AT BEAM

L

23-11%" (7.19 m) Beam (See Table)

%8| %2

(CRI)

T /
Silicone —/

Primer

i (735) /_

Flange
depth

joint sealant \\— 2% (70) Wide polyethylene tape
GROOVE DETAIL
End plate
VIEW OF GROOVE AT % | %o 3 2 - Studs % (M19) UNC.
EDGE OF PAVEMENT R L 4 -% (M19) UNC. hex nuts (typ.)
T g8
Hot poured e % (6)
joint sealer

@ lllinois Department of Transportation

GROOVE DETAIL

% (13) Dia. holes N
Expansion side \§

%6 (5) Steel plate
to be welded to

- a030 09285800202 85500 20503800 205 84800 3
\— Thickness shall match
) min.

ends of beam

- “'.._.f‘-f-’.'{'-é

— 12 (300)
Improved
subgrade

Bend top
flange of beam

—— @ Pavement

T

/ ]

Cut and remove sufficient
material from web and bottom
flange of beam to attain the
required pavement cross slope.
Butt weld and grind smooth the
web and flange seam.

DETAIL OF CUTTING AND WELDING BEAM

€

N

END PLATE

—— Pavement thickness

minus 4% (115)

1 - T5x4x12 (12.7x100x300) R
—_

. COMPLETE
©|3 ( ) Concrete, cu. yds. (m?) 7.4 (5.4)
| 9.8" | Reinforcement bars, Ibs. (kg) 348 (160)
I 1
(2.9 m) .
Pavement reinforcement, 13.3(10.8)
BAR a sq. yds. (m?3)
MATERIALS REQUIRED FOR ONE
R C_ WIDE FLANGE BEAM
e TERMINAL JOINT COMPLETE
| Bar | No. Size Length Shape
, 7-10 a | 24 | No.4(No.13) | 19-0"(5.8m) i)
(24 m) b | 29 [ No.5(No.16) | 23-8"(7.1m) —
c 48 No. 6 (No. 19 8'-6" (2.6 | G
BAR ¢ 0-8 (Mo 19) 28 m)
Concrete, cu. yds. (m3) 7.4(5.4)
Reinforcement Bars, Ibs. (kg) 1635 (740)
Structural Steel, Ibs. (kg) W14 (W360) 2025* (906*)
W16 (W410) 2466* (1104%)
/_ Terminal joint beam * Weight includes beam, end plates,
—— =T = stiffener plates and studs.
CZ2ZI2020 !
A * 4 Pavement, sq. yds. (m?) 266.7 (216)
Pavement Reinforcement, sq. yds. (m?) 266.7 (216)
: l ] Stabilized Subbase, sq. yds. (m?) 285 (230.8)
| I/ 2 - %6(21) dia. holes Improved Subgrade, sq. yds. (m?) 300 (243)
i btm. fig. of beam
|
myy —
LTV | 6(150) _
Thread ol
— o
]
, 24' (7.2 m)

APPROVED January 1, 2018 @
g
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B

OPTIONAL

OPTIONAL ADJUSTABLE CHAIR

PAVEMENT
THICKNESS| <10(250) | 210 (250)
W14x82 | W16x100
BEAM SIZE | \v360x122)|(W410x1149)
A 10% (255) | 10% (265)
B 4%6 (110) | 4746 (115)
C 3 (75) 4 (100)
D 14% (360) | 17 (430)

MATERIALS REQUIRED FOR ONE
TRANSVERSE TERMINAL JOINT

CRC PAVEMENT

(WITH WIDE FLANGE BEAM TERMINAL JOINT)

(Sheet 2 of 2)

STANDARD 421101-10




36 - No. 5 (No. 16) Longitudinal bars

Sleeper slab
/ Wide flange beam

ili 9'-6" (2.85 m) long at 12 (300) cts. ) )
S&iilgzzd m— Continuously reinforced portland ) 2 (50) Transverse expansion joint
. cement concrete pavement terminal joint
(HMA required) 7 - No. 4 (No. 13) Transverse bars complete =)
_ ___/ 35'-6" (10.65 m) long at 12 (300) cts. A4_I —— A4_I © g
. ;o / I I &ex / _/ /
T o A I Sea e T
- s . Longitudinal sawed joint : ' =
s ol E HALF SECTION ADJACENT -
D S ~l© . I TO PCC PAVEMENT - = 12 Dowel bars at 12 (300) cts.
e ) > = ) No. 6 (No. 19) tie bars | o © ’ CC, = (drill & dowel when placed adjacent
s . R D R S R s | o P a3 | o existing poc pavement)
;I t:L-I [ ! AN N N T TR | NN T A NN N NN fRN SN NN M N N NN BN : [ A T N B = e
k-] [ | O [ N P T | | O e I R e I O e e L R P
= B 00 B e E Wide flange beam joint | ' )= ST
Sle Q" =|E 5 ide flange beam join I o=, .
= gL 3.0m) | _T /_ Tranfvertge g © ) o o in mainline pavement only | , ¢
5 g Concrete pad construction —|o = Long|tud|r1al_ _ | | \\ \\ KRN
-8 o -7 I_ - IT _I ll ll I_ n I_ ) ll JOIr.]I't ll ll ll ll ll ll ll ll ll Icon?trucpon JIOInt ll ll ll ll ll ll ll : ll II ll ll ll 1 1 1 \ \ ' ’ ’
=gl /| [ [ N B IR NN N N T | M 1220 N N N N N (NN (N (N (N N B | [T N TN NN (R N N B o
1 II_I | [ O L T B /A T | Y O IR B [ I e |IAI N
A s = Pavement | R A . 4 (100) Preformed
| o & S o|E . | \ joint |
| N i ) N L Re No. 6 (No. 19) tie bars HALF SECTION ADJACENT TO joint sea
[ > . -|e spaced at 36 (900) cts. : BRIDGE APPROACH PAVEMENT \
N : g | N
7 7/ T T |
[HIRN \
- Sy A 4J ?\ | ] 2\ A4J 2\_ . ]
_‘I B End of Sleeper slab
300) _ | . p
( N pavement 3 (75) Expansion joint | 100'-0 = PCC shoulder
f“\ in shoulder, both sides (30.m) Existing pcc pavement or pro-
End of stabilized posed bridge approach pavement
shoulder PLAN
Split header board 3(75) Pavement
36'-0" \ cl. / reinforcement ’
(10.8 m) Support  — T .7 . . . ]
odia 2o e . 0" 65 m) - B i Lo [ ]
side of (3.6 m) (3.6 m) 0 ‘ 0 Outside lane _ S Q ie bar
pavement Slope 2% Slope 1.5 /o. Slope 1.5% | reinforcement 36 36
18 — = o "o Py a P LL‘L —r Py y s = 'Ti<180)i (900) (900)
o o o o o o 2 — v 2 : .+ | (45
(450)].7 - * | ‘ = 4 36" min. 3-6" (1.1 m) min. from
ST \ (1.1 m) the end of the nearest

L 4 (100) stabilized

L 3(75) ClI, when t < 8 (200)

3% (90) CI, when t > 8 (200)

\— Longitudinal construction joint

SECTION A-A

(TYPICAL 3-LANE, 1-WAY WITH SHOULDERS)

Extended steel to
be blocked up with
wood blocking.

Lap reinforcing steel 36 (900)
when pavement is extended.

.

\— Longitudinal sawed joint

subgrade

5.0" 7.0"
(1.5m) (2.1 m)
Header board
3 (75)
cl.

10-0" (3.0 m
bar

/ Pavement reinforcement

— § 4 (100) Stabilized

12 (300) Improved

Entire top surface shall
be steel trowel finished.
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subgrade

)
=8

\\ subbase (HMA required)
12 (300) Improved

longitudinal bar lap (typ.)

TRANSVERSE CONSTRUCTION JOINT

subbase (HMA required)

GENERAL NOTES

Sealant components for the wide flange beam
terminal joint shall be as follows: The sealant
shall be Dow Corning 888 Silicone Highway Joint
Sealant. The tape shall be Polyethylene Tape
No. 40. The primer, used on the metal only, shall
be Dow Corning 1200. At the Contractor's option
the joint may be sealed as shown in the optional
groove detail.

See Standard 421001 for details of pavement
reinforcement.

See Standards 420001 and 420401 for joint details
not shown.

All dimensions shall be in inches (millimeters)
unless otherwise shown.

REVISIONS

Changed tie bar spacing

36' (10.8 m)

to 36 (900) cts.

CRC PAVEMENT

(WITH WIDE FLANGE BEAM TERMINAL JOINT)

6-0" 40" ¥
fem T d2m sl matcn pavement DATE
@om) slope. 1-1-18
TRANSVERSE TERMINAL JOINT
SECTION B-B 1114

Added exp. jnts. in shids. &

(Sheet 1 of 2)

omitted bars, cnst. jnt. over

STANDARD 421106-10

wide flange beam slpr. slab.




DETAIL OF CUTTING

2 - Studs % (M19) UNC.

btm. fig. of beam

Steel beam and concrete sleeper A
slab shall match pavement slope. % (13) Dia. B
100-0" holes
Bond breaker 10 mil (0.25) polyethylene (30 m) ' . ]
placed between pavement and sleeper 2l 75 50 Expansion side \\ ——|—— Pavement thickness
slab on this side of beam. : 2 (50) Transverse expansion joint 0} : 1
(31020> (62(;10) Use same reinforcement size and See plansp . a minus 47 (115)
. . ‘ K spacing as m contlnu.ous pavement. /_ . o
See ;lié - — — — - - - : S %6 (5) Steel plate
plans A= —— '»j — e N Lt N PR to be welded to N
RN §‘ C"_"_" - s - _ ends of beam
\N/ _L - - - - - %00 %040 “é;"- %0
12 (300) — - I 50" T_2(50) \— 100 (4) Stabilized A Thickness shall match - 12(300) M
ImErovzd ‘I—(150) | l—-—(1 5 m) \\ al. subbase (HMA required) adjacent slab 8§200) min Improved
subgrade 2 (50) & a bars at 12 (300) cts. subgrade
cl. 100" b bars at 8 (200) cts.
(3.0m)
3
WIDE FLANGE BEAM TERMINAL JOINT %‘!ﬁf_\_‘ (75)
‘ _{_ Primer 1\ °
oS
€ ‘ 5|8 TPQIVCEK“,/\'IEE?S <10 (250) | 210 (250)
3 (75) Preformed flexible 12 Silicone ioint _/ L
. |
foam or closed cell plastic (300) % (13) dia. holes at 12 (300) ct sealant J \_ BEAM SIZE Wvgégiﬁgz v\\’/VAL6 c))( 1104(1)9
expansion joint filler. ——— & 72 (13) dia. holes at 12 (300) cts. 2% (70) Wide polyethylene tape ( ) ( x149)
(Begin 12 (300) from end of beam.) A 10% (255) | 10% (265)
Formed 3x7% (75x22) B 4%6 (110) | 4%s (115)
2 2
groove (see GROOVE (50) [ (50) Stud shear connectors %x8 (19x200) bent 45° GROOVE DETAIL C 3 (75) 4 (100)
DETAIL) . at 12 (300) from end of beam. D 14% (360) | 17 (430)
| [ T
Tape all exposed steel inner surface \ % Yo 3 MATERIALS REQUIRED FOR ONE
(3 layers) ========== G211 | (75) | TRANSVERSE TERMINAL JOINT
1
% (6) Thick masonite ———— | zt:afma;goi fc?zit - ol ] d SCOMPLETE
. . cla te, cu. . . .
/ (Begin 3 (75) from end of beam) Hot g I 28 oncrete, cu. yds. (m’) ARECRY
ot poure
10 mil (0.25) Polyethylene bond |H‘| 2 jointpsealer Reinforcement bars, Ibs. (kg) 523 (235)
breaker on steel trowel finish /"
T T 115 4161212 (120x315) W14 (W360) (1.8 m) cts GROOVE DETAIL Pavement reinforcement, 20 (16.2)
Clip %% (20x20) (typ.) £ ddh (20ag0) Wi wato) * ° T (OPTIONAL) —
ip 7x X L .
p 7ax7a yp. —: :_ _I |_ (ThlS side Only) (Begln 6 (1 .8 m) from end of beam) MATERIALS REQUIRED FOR ONE
— — —1 WIDE FLANGE BEAM
\ TERMINAL JOINT COMPLETE
' 5,
35'-11% (10.79 m) Beam (See Table) Bar | No. Size Length Shape
DETAIL AT BEAM a | 36 | No.4(No.13) | 19-0" (5.8 m) _ >
b 29 | No.5 (No.16) | 35-8"(10.7 m) —_—
¢ Pavement ‘6‘_<_ j @'T%*—C— c 72 | No.6(No.19) | 8-6"(2.6 m) c_____
©|[0 2
Bend top flange = Concrete, cu. yds. (m?) 11.1 (8.1)
of bearm \ | 98" | | 710" | Reinforcement Bars, Ibs. (kg) 2455 (1115)
S - ! (2.9 m) ! ! (2.4 m) ! Structural Steel, Ibs. (kg) W14 (W360) 3040 (1360)
— i — W16 (W410) 3710 (1655)
BAR a BAR c
= ——— — - * Weight includes beam, end plates,
Cut and remove sufficient Groove Terminal joint beam stiffener plates and szuds.
Z material from web and bottom Fo—oto——m— Pavement, sq. yds. (m?) 400 (324)
flange of beam to attain the C/_ | —_ “23 (70 Pavement Reinforcement, sq. yds. (m?) 400 (324)
required pavement cross slope. sl 4(70) 4 (100) Stabilized Subbase, sq. yds. (m?) 411.6 (333.5)
Butt weld and grind smooth i Improved Subgrade, sq. yds. (m?) 433.3 (351)
the web and flange seam. I 2 - %¢(21) Dia. holes
IMN—
|
|
|

AND WELDING BEAM
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End plate

VIEW OF GROOVE AT

EDGE OF PAVEMENT

- % (M19) UNC. hex

nuts (typ.)

% (6)

1 - Yoxd4x12
(12.7x100x300) \I

— 6 (150)
Thread

[ee]

(200)

B

J \

OPTIONAL ADJUSTABLE CHAIR

36' (10.8 m)
CRC PAVEMENT

(WITH WIDE FLANGE BEAM TERMINAL JOINT)
(Sheet 2 of 2)

STANDARD 421106-10




9 - No. 6 (No. 19) tie bars shall be placed at a reasonably uniform
spacing across the 12'-0" (3.6 m) width and shall be placed between

normal longitudinal steel for transverse joints (typ.)

Ssitéigzzd (13200) ’_7 End of stabilized 2 (50) Transverse expansion joint
(HMA shoulder Transverse terminal joint .
. o
required) / L Continuously reinforced pcc pavement o)
—_— —-—— Transverse construction joint A A |z
I / L ? / <-I 4-I /L /
T —. N = J— - - TTI R NN — R B R S
T -z . 11 I [ =
. : . " 5|E i . : i - | « = HALFSECTION J= |- 12 Dowel bars at 12 (300) cts.
' e L i L ' S z ADJACENT TO s- (drill & dowel when placed adjacent
E|® . e 1 1 . 1 o w 4= , PCCPAVEMENT © Top to existing pcc pavement)
o —  _l_ -
e B 1 . CJdC [ I 1 IB[E 1 L T 1 Y P T I O O T = S H-_
O T e T T EJ= P | 0 L R | L L L L L L L L L e L L I o e e e R R X ¢
98L ' ' ' ] . ' Vo ' ' ' TN~ ' ' K S ' ' Voo | ' ' ' ' | 1 1= ' ' ' ' ' \
3|8 . L No. 6 (No. 19) tie lE gitudinal sawed joint I : I : - HALF SECTION \ .
A bars at 36 (900) cts. - 2l il i L[| gz ADJACENTTO \
. = ==_ . | =|s - b e N - T BRIDGE APPROACH ,/\(— 4 (100) Preformed
- o= —==_ . | [ 1 . o e - PAVEMENT \ joint seal
. - === === / L : e L 4= NN
N
Endof —/ 1 ] A<J 70" 200" 200" 70" 100™-0" | R A\ [/ /
1 | —p— 7 1
pavement N 7- No. 4 (No. 13) Transverse bars (2.1m) (6.0m) \ (6.0m) Z (21m) (30m) A4J /
I an Pavement reinforcement
23-6" (7.05 m) long at 18 (450) cts. € Lugw € Lug X € LugY PCC shoulder Sleeper slab
Limit of lug system
24- No. 5 (No. 16) Longitudinal bars
9'-6" (2.85 m) long at 12 (300) cts.
PLAN 3% (90)
cl.
Lap reinforcing steel 36 (900)
when pavement is extended
5.0 . 70" .
Extended steel to 15 27 12'-0" 12'-0"
be blocked up with (1.5m) (21 m) B6m) : 36m)
wood blocking. Header board 18 Slope 1.5% i Slope 1.5% 18
Pavement reinforcement (450) - — s . ° P TS S S o et . e ) (450)
& S 4 5 a e - s . N A s C e a 4 (100)
ol ] — - ' R Stabilized
= — 1 4(100) Stabilized L p by ijase
ol3 T e subbase (HMA required) Pavement reinforcement Y L i
o §¥ Longitudinal sawed joint required)

12 (300) Improved subgrade

Entire top —/

surface

shall be
steel trowel
finished.

TRANSVERSE TERMINAL JOINT

SECTION B-B

Concrete pad slope
shall match pavement

12 (300) Improved

subgrade

SECTION A-A

(TYPICAL 2-LANE WITH SHOULDERS)

slope.
. 3(75) Pavement
Split header board cl. / reinforcement
fIBE 7
r\\ i\H — - '| ».' , | N

@ lllinois Department of Transportation
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I Tie bar ‘
36 36
(900) (900) '
3-6" (1.1 m) 3'-6" (1.1 m) min. from the

min.

end of the nearest
longitudinal bar lap (typ.).
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TRANSVERSE CONSTRUCTION JOINT

GENERAL NOTES

See Standard 421001 for details of
pavement reinforcement.

See Standards 420001 and 420401 for
joint details not shown.

All dimensions are in inches (millimeters)
unless otherwise shown.

24' (7.2 m)

CRC PAVEMENT

(WITH LUG SYSTEM)

(Sheet 1 of 2)

DATE REVISIONS

1-1-18 Changed tie bar spacing
to 36 (900) cts.

1-1-08 Switched units to English (metric).
Revised Lug. Sys. Table

STANDARD 421201-07




. Improved subgrade
(When applicable)

Pavement a bars at 6% (165) cts. 10 mil (0.25) Polyethylene
3 — 44 ¢ bars at 6% (165) cts. reinforcement Bend top portion in field bond breaker \ . 3
(75) / Bend in field to fit. @ as shown. (75)
/ / / /
M) [ / / [ :
. ] [ | | T R N R = : |
S , o T - -
— - p —/ / - - : T ,,
/ / I Y g | | B - T
! /
O a
— = :8:' . I— 8 (200) Concrete pad 9 ‘
< |E I  Jlg | 8 (200) 36 (900)
4| ) v (New construction only)
< N 6-b bars Concrete pad
4 (100) Stabilized subbase = : - P
(HMA required) d bars at )
o g 4-0" (1.2 m) cts. o 9
o ¢ bars at - 12 (300) Improved subbgrade —
6% (165) cts.
6'-0" 32 24 (600) 4 (100) Stabilized subbase ~—
' (1.8m) SIS (typ.)
o
™| O
SECTION AT LUG W SECTION AT LUG X SECTION AT LUGY
MATERIALS REQUIRED FOR (1) ONE
LUG SYSTEM
(Excluding Pavement Concrete
and Pavement Reinforcement)
Bar Qty. Size Length Shape
" a s @‘ a 132 No. 8 (No. 25) 14'-0" (4.25 m) —
ol® Sz b 18 No. 5 (No. 16) 24'-9" (7.43 m) C D
= ( ) c 132 No. 5 (No. 16) 20'-0" (6.10 m)
| d 28 No. 4 (No. 13) 11'-9" (3.52 m)
| 23'-6" ‘ Concrete, cu. yds. (m?) 64.0 (48.9)
' (7.07m) ' Reinforcing Bars, Ibs. (kg) 8372 (3800)
Concrete Pad, sq. yds. (m?) 144 (120)
Improved Subgrade, sq. yds. (m?) 162 (135)
\ J
BAR b
18
(450)
BAR a
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24' (7.2 m)
CRC PAVEMENT

(WITH LUG SYSTEM)
(Sheet 2 of 2)

STANDARD 421201-07




36- No. 5 (No. 16) Longitudinal bars

Stabilized 9'-6" (2.85 m) long at 12 (300) cts.

subbase e

(HMA

required) / 7- No. 4 (No. 13) Transverse bars

9 - No. 6 (No. 19) tie bars shall be placed at a reasonably uniform
spacing across the 12'-0" (3.6 m) width and shall be placed between
normal longitudinal steel for transverse joints (typ.)

Continuously reinforced pcc pavement

2 (50) Transverse expansion joint

12 Dowel bars at 12 (300) cts.
Z \ (drill & dowel when placed adjacent
to existing pcc pavement)

35'-6" (10.65 m) long at 18 (450) cts. A A /
_Z ;o ;o <-I , . . — ‘-I // // N /
e g S i y 1, i1 L J 7 3= 7
o —I—I—:— ::Jl —L ~ansverse Rt i = Longitudinal sawed joint I 11a Al C .z> - HALF SECTION -
_|:|:|:I: b1 terminal b T g el - 1 | - ADJACENT =
O tel . @ No. 6 (No. 19)tiebars | - D |I ool 151 alz =
| oint P R _ TO PCC
- " S R = / spaced at 36 (900) cts. IL . ik 3k PAVEMENT -
A0 AR S N RO (DR U £ A N SN SO A NS A M NN S N MO | N M1 11 S N 1=
£z i N |/ NI T A A T s J= /
| A . Transverse — . |le aR = < =
et Z:O;lor f.O md I i) > .b/_ construction S|E 515 : : : : : > | : i =
|8 oncrete pad | N joint ]t 3le Longitudinal | Hi ik R Ib | = : = ¢
> 8 L. S R =~ =~ construction joint | N al . N - Y \ \ /
) ' ' ' ' ' P ' ' ' ' ' ' ' ' ' ' ' ' f ' ' ' ' ' ' ' | ' ' ' ' ' ' ' ' ' - \ \
=l | I R g A S I T I T T R T N 4 N T T T N T T T A O SO NI N [ L P HALF SECTION \ \
I B A N . :I | : : I : q | i ,|: :I, - BR%%Q%EEL;?CH R
I A N . R Ll No 6. (No. 19) tie bars spéced at 36 (900) cts. | | /I/—@ LugW || € Lug X (s - PAVEMENT '4'(1t00) Fl’reformed
> . > . . ~le = Pavement reinforcement | | | e - ) joint sea
b > . T Sy A T A (T &
_— - s —_—t — - . . ) == | 11 1|1 b~ N |-
N ——t—- o1 1 —===== | L Ll (A= / /
| \\ 7'-0" | 20'-0" | 20'-0" | 7-0" ‘J |
N \
12 | N Endof A 2 m)! 6.0m) ' 6.0m) Y21 m) A ==
(300) . pavement PCC shoulder Sleeper slab
fx PLAN Limit of lug system 100'-0" | Existing pcc pavement or pro-
End of stabilized (30.0 m) ' posed bridge approach pavement

shoulder

Split

header board

3 (75)

Pavement
cl. / reinforcement \

50"

Lap reinforcing steel 36 (900)
when pavement is extended

(15m)

(2.1 m)
Header board

TRANSVERSE CONSTRUCTION JOINT

ya H e —— ——— A Extended steel to

\ H P \ e | | - be blocked up with

| \_ wood blocking.

Tie bar
36 36

(900) (900) ' _
3'-6" (1.1 m) 3'-6" (1.1 m) min. from the = 3
min. end of the nearest ' g

longitudinal bar lap (typ.).

Entire top surface —/

shall be steel trowel

Concrete pad slope

finished.

shall match pavement
slope.

TRANSVERSE TERMINAL JOINT

Pavement reinforcement

4 (100) Stabilized
subbase (HMA required)

12 (300) Improved subgrade

Median side SECTION B-B
of pavement
36'-0"
(10.8 m) ¢
s 12'-0 12'-0 ‘ 12-0.(3.6 m) GENERAL NOTES
) (3.6 m) (3.6 m) o Outside lane
o . Slope 1.5% Slope 1.5% See Standard 421001 for details of pavement
‘™| © Slope 2.0% - — — DOPC 1.9/%h ;
e —opesrh I 2 . e e . e || s e 8o — : . 18 reinforcement.
B . > e . > e - e .-> .4.. .1> ..q'...",?.._‘ o .'.4 \ '1>'.. > —e ) - 2 .‘>‘ .
g B o S —— v :é;ggg:;ﬂ?‘,:';ed See Standards 420001 and 420401 for joint
S — - _ —— required) details not shown.
PR P P o ; ; in i
— — T . All dimensions are in inches (millimeters)
\ Pavement Longitudinal Longitudinal sawed joint unless otherwise shown.
12 (300) Improved reinforcement construction joint
subgrade DATE REVISIONS 36" ( 10.8 m)
@ lllinois Department of Transportation SECTION A-A 1-1-18 | Changed tie bar spacing '
pr—— T 1 PP (TYPICAL 3-LANE, 1-WAY WITH SHOULDERS) to 36 (900). CRC PAVEMENT
‘ 4 (WITH LUG SYSTEM)
ENGINEER OF POLICY AND PROCEDURES 6 1-1-08 | Switched units to English (metric). (Shest 1 of 2)
O P ecam o Bcae | & Revised Lug Sys. Table STANDARD 421206-07
ENGINEER'OF DESIGN AND ENVIRONMENT




0.25 (10) Polyethylene

. Improved subgrade
(When applicable)

Pavement 66 a bars at 6% (160) cts.
3 L 66 c bars at 6% (160) cts. reinforcement Bend top portion in field bond breaker 3
(75) Bend in field to fit. ¢ as shown. - "(75)
/ L / L \
- / [ / L . . ] - i
—— . — B : 7 . :
| : .| « q 4TS |
. 9 o f /&J = — ™ . i /f f S P .9 o . .o v
& > > = - =
/ / 7 | |
q I_ ‘b q
= . 8 (200) Concrete pad
e 5 5 (200) P 8 (200) 36 (900)
o , NS < Concrete pad New construction
4 (100) Stabilized subbase < = = G-bbars ( only)
(HMA required) 3(@5)cl. |
d bars at (typ.) , .
Q"o 4-0"(1.2m) cts. o 12 (300) Improved
160 c bars subgrade
at 6% (160) cts. o
6'-0" 2 (160) 3 24 (600) éslu(;t());)gftablllzed
' (1.8m) on (typ.)
D>
<[E
[sp]
SECTION AT LUG W SECTION AT LUG X SECTIONAT LUGY
] MATERIALS REQUIRED FOR (1) ONE
LUG SYSTEM
(Excluding Pavement Concrete
and Pavement Reinforcement)
Bar No. Size Length Shape
a 198 | No. 8 (No.25) | 14'-0" (4.25 m) —
= s b 18 |No.5(No.16) |36-9"(11.30m) | C— ™
© g J= c 198 | No.5 (No. 16) | 20-0" (6.10 m) —
ol d 42 | No.4 (No.13) | 11'-9"(3.52 m) —
( ) Concrete, cu. yds. (m?) 96.0 (73.4)
| Reinforcing Bars, Ibs. (kg) 12,550 (5695)
35'-6" Concrete Pad, sg. yds. (m?) 216 (181)
(10.65 m) ' Improved Subgrade, sq. yds. (m?) 208 (174)
. J,
BAR b
18
(450)
BAR a
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36' (10.8 m)
CRC PAVEMENT

(WITH LUG SYSTEM)




Sidewalk width 5' (1.52 m) typical,

4' (1.22 m) min.
\ W W NN N W /
\ A\ | |
" \% \ \% \% \IIDVgtr?]?r:able \% \ \ \% - 5 (152 m)
\ \ \ 9 \ \\/ \J max. setback
Voo A A A W o
\Y |
1:50 max. A 1:50 max. A
L _1 I~
% =
Side £ ~ 1S
curb 8 S.?_
I-y B - Turning space - g
“_Lower
; landing
W o
\ \ \ \ \ \ \
\
/ \\ \\ \\ \\ \\ A\
\V Depressed
\V \V \ \ \/ \ curb and
! v W WY gutter
\% \% \% \V
\
/ \ \\!
\/
Face of roadway curb
(length not less than
5'-6" between curb
ramps preferred)
Edge of
L gutter
B \ Crosswalk
marking (typ.)
| / 6'(1.83 m) min. |
Depressed
CU:? and RAMPS IN LANDSCAPED AREA
gutter

SETBACK = %'

Turning space | Curb ramp or blended transition | Lower landing

Depressed curb |

(no maximum length)

Detectable
warning

1:50 max.

—

and gutter

See DETAILA
1:50 max. /

____Sidewalk width 5' (1.52 m) typical,
4' (1.22 m) min.
Ramp side
Detectable flare \
warning 5' (1.52 m)

max. setback

\

1:10 max.

1:50 max. \

A
t

RN

=
A
|

1:50 max.
6'(1.83 m) min.

- Turning space

N

1:10 max.

I—> B “_Lower
landing
Ramp side 1:50 max. / l\ \ Depressed
flare Ramp side__~ > curb and
flare gutter

S 1:10 max.

1:10 max.

\Face of roadway

curb

Edge of
gutter

\ Crosswalk

king (typ.
/ 6 (1.83 m) min. | marking (typ.)

Depressed
curb and
gutter

Turning space

RAMPS IN PAVED AREA
SETBACK = 5'

Curb ramp or blended transition | Depressed curb |

1:50 max.

(no maximum length) and gutter

Detectable

warning See DETAILA

Flush with top of
roadway curb and
top of sidewalk

_2(50)R

/— Ramp

.4 < - A -4 Y
o a NP .
SECTION A-A

@ The running slope of a curb ramp shall be

1:20 min. and 1:12 max. The running slope

of a blended transition shall be 1:20 max.

A
4-‘ (13) Variable —
@ lllinois Department of Transportation Ramp
thickness

APPROVED Janpary 1, 2019
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DETAIL A

o

™~ Expansion joint

NS

R

SIDE CURB DETAIL

SECTION B-B

@ The running slope of a curb ramp shall be
1:20 min. and 1:12 max. The running slope
of a blended transition shall be 1:20 max.

See Sheet 2 for GENERAL NOTES.

EVISONS PERPENDICULAR CURB
1-1-19 Removed "15-foot rule', added

"Blended transitions" and placement RAM PS FOR SI DEWALKS

tolerances for detectable warnings. (Sheet 1 of 2)
1-1-18 Omitted diagonal slope at turning

spaces and lower landings. STANDARD 424001-11

~C .
ENGINEER OF DESIGN AND ENVIRONMENT



Detectable

warning Ramp side
flare
Detectable
warning \
\\! \\ \\ \\ \\ \\ \\ \\ \\ N\ \\! \\! \ / / / Setback greater \
\% \% \ \/' Lower \ \/ 24 \V \V % | \V \V | \/ than 5' (1.52 m) %
VN W 'a”d'”g\ NIERA R E
R NI | \ v T -
1:50 max. \ 1:50 max. % Lower / Setback greater
\ e landing (62140) | I | than 5' (1.52 m)
Sidewalk width ?_ % _(f: % S | \ T
' I T - <
5 (1.52m) ) ) 1:50 max. \ 1:50 max. B
typical, © < ¢
4'(1.22 m) min. v = ; AN g
© Sidewalk width -] C C E
\ 5(152m) __ | E 1] 4 E
— y y \\\l Y typical, o) @
— 4' (1.22 m) min. - —
VALY ( ) \ =
Depressed 1
curb and Crosswalk \ 1:10 max. ~S~——-= \\ 1
gutter marking (typ.) \ N\
Face of roadway Depressed
curb curb and
Edge of gutter Crosswalk
gutter Face of roadway marking (typ.)
Turning space (9 curb
Ramp side
Edge of flare GENERAL NOTES
. utter
Turning space @) 9 All slope ratios are expressed as units of vertical
RAMP IN LANDSCAPED AREA displacement to units of horizontal displacement
(V:H).
SETBACK >5'
RAMP IN PAVED AREA Where the turning space is constrained on a side
opposite a ramp, the minimum length of the
SETBACK > 5 turning space in the direction of the ramp-run
shall be 5' (1.52 m).
Where 1:50 maximum slope is shown, 1:64 is
preferred.
Turning space (D | Curb ramp or blended transition | Lower landing | Depressed curb |
4'(1.22 m) min. (no maximum length) and gutter Detectable warnings are shown in their ideal
locations but the following placement tolerances
Detectable are allowed.
warning
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1:50 max.

a Y N Y
e A

SECTION C-C

@ This turning space not required for blended
transitions.

@ The running slope of a curb ramp shall be
1:20 min. and 1:12 max. The running slope
of a blended transition shall be 1:20 max.

See DETAILA

R == A 3 )
Py S.oa S.oa S LA M- a . I

Side Border - Detectable warnings should extend
the full width of the walking surface (excluding
flared sides) but a border along each side up to
2 in. (50 mm) in width is allowed.

Curb Set-Back - Detectable warnings located at
the back of curb should closely align with the curb
but a gap up to 6 in. (150 mm) behind the curb is
allowed.

See Standard 606001 for details of depressed curb
adjacent to curb ramp.

All dimensions are in inches (millimeters)
unless otherwise shown.

PERPENDICULAR CURB
RAMPS FOR SIDEWALKS

(Sheet 2 of 2)

STANDARD 424001-11




Sidewalk width 5' (1.52 m) typical,

4' (1.22 m) min.

A A NN W W
\V \V \V \V \ v v v v
N W W N N Turning space V
\V \V \V \V \ V5'x5' (1.52x1.52 m)
typical, 4'x4'
AR < (1.22x1.22 m) min. %
oo W N
\I \Y \Y \ / \V/ \V N Depressed
* /" curb and
@'
\V \ \ (006\ \Y \Y \Y \Y gutter
\l \l \l N ‘/ \\/ \‘/ \‘/
Ramp width \\/ \\/ o Crosswalk
5 (152 m) W marking (typ.)
typical, \ __ Clear space
4'(1.22 m) min. / 4'x4' (1.22x1.22 m) min.
v
) \ | ) \ \Y £
S
\ \/ \V \V \V \V =
\ \ \ \ Detectable ~ \! < ~ B
VoW W\ warning VAN ¢ V' / o
\\ \ \ A\ A\ \\ \
\ \/ \V \V \V \
\\/ \\ \\ \ \ <
\\ \/ \4 ’oE‘
©
<
\ N
6' (1.83 m) min. 24 (610) min.
Face of roadway
Edge of curb

gutter

RAMP IN LANDSCAPED AREA

%
“ (13)

Expansion
joint

DETAIL A

Turning space |

Curb ramp or blended transition

-~/ Turning space
< 5'%5' (1.52x1.52 m)
typical, 4'x4'
(1.22x1.22 m) min.
6{5" / Ramp side
S flare Crosswalk
N / marking (typ.)
Ramp width
5'(1.52 m) Clear space
typical, /4‘x4‘ (1.22x1.22 m) min.
4' (1.22 m) min.
Dete(_:table\ Depressed 4
warning — £~ curb and
gutter c
€
g
Ramp side _~ S'..?_
flare =
©
£ GENERAL NOTES
Edge of S| This Standard shall only be used for curb radii
gutter G| of20ft (6.1 m)or greater.
<
N Where the turning space is constrained on a side
opposite a ramp, the minimum length of the turning
\ L space in the direction of the ramp-run shall be
Face of roadway ) ) 5' (1.52 m)
curb 6' (1.83 m) min. 24 (610) min. ) )

Depressed curb

and gutter
|

(no maximum length)

Detectable
warning

SECTION A-A

@ The running slope of a curb ramp shall be

See DETAILA

RAMP IN PAVED AREA

(150)

Flush with top of

roadway curb and
top of sidewalk

- 2 (50)R
Variable — Z\ ) /—Ramp
Ramp S o o </
thickness : a |

SIDE CURB DETAIL

Where 1:50 maximum slope is shown, 1:64 is
preferred.

Detectable warnings are shown in their ideal
locations but the following placement tolerances
are allowed.

Side Border - Detectable warnings should extend
the full width of the walking surface (excluding
flared sides) but a border along each side up to
2 in. (50 mm) in width is allowed.

Curb Set-Back - Detectable warnings located at
the back of curb should closely align with the curb
but a gap up to 6 in. (150 mm) behind the curb is
allowed.

All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).

See Standard 606001 for details of depressed curb
adjacent to curb ramp.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE

REVISIONS
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1:20 min. and 1:12 max. The running slope
of a blended transition shall be 1:20 max.

1-1-21

Clarified minimum crosswalk width

and locations.

1-1-19

DIAGONAL CURB RAMPS
FOR SIDEWALKS

Removed "15-foot rule", added

"blended transitions" and placement

tolerances for detectable warnings.

STANDARD 424006-05




Side curb where

Sidewalk width = 7' (2.13 m) required

I typical, pedestrian access
L route width 4' (1.22 m) min.

Detectable

warning
Turning space . Depressed curb |

and gutter

[L—See DETAILA
- ] - pay - Py ‘I,
Side curb where

required \ SECTION B-B

Turning space
5'x5' (1.52x1.52 m)
typical, 4'x4'

1:50 max.

D

1:50 max.

. 6 Flush with top of
(1.22x1.22 m) min. (150) roadway curb and
top of sidewalk
Q) Crosswalk
marking (typ.) £ B
Detectable < Variable — o ZA\ —260R Ramp
warning \ < ‘<\ o /—
% Ramp A N 4
/_Depressed curb "‘ (13) thickness . el
and gutter —

SIDE CURB DETAIL

A Clear space Expansion joint
t % T 4'%4' (1.22x1.22 m)
& min.
3 DETAIL A

GENERAL NOTES

All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement

\ (V:H).

\ \Ed ¢ Where the turning space is constrained on a side
Fact;a of roadway gut?:ro opposite a ramp, the minimum length of the
cur

turning space in the direction of the ramp-run
shall be 5' (1.52 m).

CORNER PARALLEL CURB RAMP Where 1:50 maximum slope is shown, 1:64 is

preferred.

Detectable warnings are shown in their ideal
locations but the following placement tolerances
are allowed.

Sidewalk . Curb ramp or blended transition . Turning space . Curb ramp or blended transition . Sidewalk Side Border - Detectable warnings should extend

(no maximum length) (no maximum length) the full width of the walking surface (excluding
flared sides) but a border along each side up to
2in. (50 mm) in width is allowed.

? ~ T Y T J T J $
_— l 1:50 . 4 N
—— _+ax4 — Curb Set-Back - Detectable warnings located at
the back of curb should closely align with the curb
but a gap up to 6 in. (150 mm) behind the curb is
allowed.
SECTION A-A

See Standard 606001 for details of depressed curb

adjacent to curb ramp.
@ The running slope of a curb ramp shall be ! P

1:20 min. and 1:12 max. The running slope

- All dimensions are in inches (millimeters)
of a blended transition shall be 1:20 max.

unless otherwise shown.

DATE REVISIONS CORNER PARALLEL CURB

@ lllinois Department of Transportation 1-1-19 | Removed upper landing, added

APPROVED Janyary 1, 2019 blended transition and detectable RAM PS FOR SI DEWALKS
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warning tolerances.
1-1-17 Revised sidewalk width to include
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Face of building,

where applicable

Face of

I—p B — Turning space

/when required

side curb,

Sidewalk width 2 7'

T (2.13 m) typical,
pedestrian access
route width 4'

(1.22 m) min.

Detectable

Ramp side flare

in paved areas K

. /
: —_|E
Detectable 1:50 max. / 5 g
5% warning gl g
£ =|E o
3 El= € L
2 i NS A
t . By 2 4
o
<
Crosswalk _ __—] / L, B
. Face of roadwa
marking (typ.) Facs way
| / 6' (1.83 m) min. | Edge of
Depressed =7 | gutter

curb and

gutter

PARALLEL MID-BLOCK CURB RAMP

warning _\

N

1:10 max.

1:50 max.

| _Turning space
5'x5' (1.52x1.52 m)
typical, 4'x4'

(1.22x1.22 m) min.

\

1:50 max.

\!

\

\\

\

Crosswalk
marking (typ.)

[

|/ 6'(1.83m)min.

Depressed curb =

and gutter

PERPENDICULAR MID-BLOCK CURB RAMP

| Sidewalk | Curb ramp or blended transition | Turning space, 4' (1.22 m) min. | Curb ramp or blended transition . Sidewalk |
(no maximum length) (no maximum length)
Detectable
warnin
a a @ g QY QY a
| < - < 1:50 max. B B |
4 ] q 4 ] q 4 ] q 4 ] q 4 ]
SECTION A-A

Side curb where
required

Detectable
warning

Turning space

@ The running slope of a curb ramp shall be
1:20 min. and 1:12 max. The running slope

of a blended transition shall be 1:20

| Turning space |

max.

Curb ramp or blended transition

Depressed curb |

. Depressed curb |

‘ and gutter ‘

I

T

See DETAILA

1:50 max.

(no maximum length)

Detectable
warning

SECTION B-B
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2\ _2(50)R
Variable — a4 /—Ramp
Ramp RN A
thickness N S

SIDE CURB DETAIL

I 3 Y R T4 R T I z
6 Flush with top of SECTION C-C
(150) roadway curb and

top of sidewalk

and gutter

See DETAILA

| | __ Sidewalk width
5' (1.52 m) typical,
4'(1.22 m) min.
typical
\\ \ \\/
Side curb in
landscaped \
areas
\ A\ \\
\4 \4
\\/ \\ \\/
\ Face of roadway
curb
Edge of
gutter
GENERAL NOTES

All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).

Where the turning space is constrained on a side
opposite a ramp, the minimum length of the
turning space in the direction of the ramp-run
shall be 5' (1.52 m).

Where 1:50 maximum slope is shown, 1:64 is
preferred.

Detectable warnings are shown in their ideal
locations but the following placement tolerances
are allowed.

Side Border - Detectable warnings should extend
the full width of the walking surface (excluding
flared sides) but a border along each side up to
2in. (50 mm) in. width is allowed.

Curb Set-Back - Detectable warnings located at
the back of curb should closely align with the
curb but a gap up to 6 in. (150 mm) behind the
curb is allowed.

See Standard 606001 for details of depressed
curb adjacent to curb ramp.

All dimensions are in inches (millimeters)
unless otherwise shown.

Y
4‘ (13)

DATE

REVISIONS

1-1-19

Removed upper landing, added

™~ Expansion joint

blended transitions and detectable

warning tolerances.

1-1-18

Omitted diagonal slope at turning

MID-BLOCK CURB

RAMPS FOR SIDEWALKS

DETAIL A

spaces and upper landings.

STANDARD 424016-05




Sidewalk width 5' (1.52 m)
typical, 4' (1.22 m) min. |

W v v Side curb where
| \V \\ \\ required
WV I\ I\ Detectable
. \ \ N\ warning \
1:50 max. v v v | Depressed corner | Depressed curb |
WowW W ‘ and gutter
: See DETAILA
< Vv oow . _ 150max. /o
. 9 WOON W N T = )
Side curb where v v v ) A A A A o T T . « .
required * -
v v vl be—l— Face of roadway
curb
v \% \%
NI SECTION B-B
Edge of
> . Vooww / qutter
<v Side_ | __| \ \ \
curb yoowwv
\ \ \
vV v 6 Flush with top of %
) (150) roadway curb and ‘-‘ (13)
[Eiiz e top of sidewalk
@ Detectable g ¢
o= warning “IE FAR
o A xX|E (
§ < S __Depressed £ Variable — . Zq\ 250 R Ramp Expansion joint
<|< g t curband o 9 /_
@® |~ o ™
=lo 0 gutter 5|0 — . -
-vqw-; = s cl= Ramp A B ca 9 / 4
5 = . - - cos 4a
Bl 2o thickness .
e Depressed — = DETAIL A
. corner
Sign (typ.) —\
Y e Y T T T SIDE CURB DETAIL
— Buffer n{
GENERAL NOTES
= This standard shall only be used for curb radii of
6 ft. (1.83 m) or greater.

@Sidewalks > 6 ft. (1.8 m) in width should All slope ratios are expressed as units of vertical
have a buffer which is not part of the P.A.R. displacement to units of horizontal displacement
The buffer keeps pedestrians further from ] (V:H).
traffic and provides a place to install signs. 6' (1.83 m) min.

Where 1:50 maximum slope is shown, 1:64 is
preferred.
Detectable warnings are shown in their ideal
DEPRESSED CORNER tolerances but the following placement tolerances

are allowed.
Side Border - Detectable warnings should extend
the full width of the walking surface (excluding
flared sides) but a border along each side up to
2in. (60 mm) in. width is allowed.

| Sidewalk \ Curb {r??&:;izir;?ﬁedngal;smon \ Depressed corner i Curb {:cr)n &:;izﬁlr’fﬁedng;r;smon I Sidewalk ' Curb Set-Back - Detectable warnings located at

the back of curb should closely align with the curb
but a gap up to 6 in. (150 mm) behind the curb is

9 T a 1:50 max. T . ] allowed.
RN s ¢ R See Standard 606001 for details of depressed curb
adjacent to curb ramp.
SECTION A-A All dimensions are in inches (millimeters)

unless otherwise shown.

@ The running slope of a curb ramp shall be

1:20 min. and 1:12 max. The running slope DATE REVISIONS DEPRESSED CO RN ER

of a blended transition shall be 1:20 max. 1-121 | Added crosswalk striping and

@ lllinois Department of Transportation

a "buffer" for wide sidewalks. FOR SIDEWALKS

APPROVED January 1, 2021

1-1-19 Removed upper landings, added

blended transition and detectable STANDARD 424021-06

warning tolerances.
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Turning space (1) Detectable (2)

Entrance or

alley

B

Detectable

)

Turning space (D

warning warning
() )
@ Detectable warning shall only be 1:50 max. 1:50 max.
installed at entrances/alleys sl e
with permanent traffic control A % 2| E % .
) . . . = %
devices (i.e. stop signs, signals). L g E E 1:20 max. = g Sidewalk width 5' (1.52 m)
® Where possible, maintain the 2 2| 3 3 typical, 4' (1.22 m) min.
grade of the sidewalk across ~ g -~ ~
the entrance/alley to avoid R
the need for ramps and turning
spaces. 0
. / Y| Y| | \ A\ A\ \ \ \\f
P Pedestrian VN W W W W
Ramp side flare _/ 2 crossing Al A A Side curb in  \\ A A \ \
in paved areas L g VoW ':‘rr;‘;zcape" VoW W
\\ \\ \\ \\ A\ A\ \\ \ \\f
\% \% \ \ \ \ \ \ \
\ \ \ A\ A\ \ \V \\f
\ \\ \/ \V \V \V \V \V
Entrance or \ \ \ \ \ \ \\ \
alley return Voo W
\\! \\ A\ \\! \ \f
\/ \ \
Edge of
/ roadway
Face of roadway J
ENTRANCE / ALLEY PEDESTRIAN CROSSING curb, typical GENERAL NOTES
All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).
Sidewalk | Turning space, 4' (1.22 m) min. @ | Curb ramp or blended transition @ Entrance Entrance or | Pedestrian crossing Entrance or
(no maximum length) or alley alley alley return Where 1:50 maximum slope is shown, 1:64 is
Detectable Vari preferred.
. —~— les
wamning o \ 1:50 Detectable warnings are shown in their ideal
1:50 max. See DETAILA —-2- max. locations but the following placement tolerances
(% 3 .S 3 — — - ‘&_ ........... - _%\ are allowed.
— 4 4 . . P
‘< W < Ry, N T~
< N v Side Border - Detectable warnings should extend
‘ the full width of the walking surface (excluding
SECTION B-B flared sides) but a border along each side up to
SECTION A-A 2.in. (50 mm) in width is allowed.
@ Turning space not required for blended transitions. )
6 Curb Set-Back - Detectable warnings located at
@ The running slope of a curb ramp shall be (150) Flush with top of the back of curb should closely align with the curb
1:20 min and 1:12 max. The running slope roadway curb and but a gap up to 6 in. (150 mm) behind the curb is
of a blended transition shall be 1:20 max. top of sidewalk allowed.
o All dimensions are in inches (millimeters)
1 | 2\~
“ (1/%) Variable — 4 - 2(50)R Ramp unless otherwise shown.
C a9 ‘Q DATE REVISIONS
— | Ramp R _ ENTRANCE / ALLEY
@ lllinois Department of Transportation L thickness A 1-1-19 | Added blended transitions and
APPROVED January 1, 2019 % Expansion joint placement tolerances for PEDESTRIAN CROSSINGS
2 detectable warnings.
ENGINEER OF POLICY AND PROCEDURES % DETAIL A SIDE CURB DETAIL 1-1-18 Omitted diagonal slope at
APPROVED January 1 2019 N —_— upper landings
[ = S : STANDARD 424026-03
ENGINEER OF DESIGN AND ENVIRONMENT




) Detectable (9
6 Flush with top of warning
(150) roadway curb and

top of median surface

— Face of roadway
Variable —| a 2\—2(50) R/_ Sidewalk / curb, typical
Si.dewalk o ‘<\ o R 4"‘<‘ 4// R Depressed curb
thickness A : ; - and gutter,
. : : / typical
SIDE CURB DETAIL £ AL I g = _?
o 8 S g o
@ i e 2
© o e
4‘ (1/23) . \ tEdge Iof gutter,
- marking (typ.) Side curb,J ypica
typical
™~ Expansion joint
MEDIAN PEDESTRIAN CROSSING
DETAIL A
Depressed curb GENERAL NOTES

and gutter
Depressed curb 9
and gutter

—

Variable

Detectable (D

warning warning

1:20 max.

1:20 max.

| |
(D Detectable ‘ ‘

See DETAILA / \ See DETAILA

SECTION A-A

(D Omit detectable wornings when distance between back of
curbs is less than 6' (1.83 m).

All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).

Where 1:50 maximum slope is shown, 1:64 is
preferred.

Detectable warnings are shown in their ideal
locations but the following placement tolerances
are allowed.

Side Border - Detectable warnings should extend
the full width of the walking surface (excluding
flared sides) but a border along each side up to
2in. (50 mm) in width is allowed.

Curb Set-Back - Detectable warnings located at
the back of curb should closely align with the curb
but a gap up to 6 in. (150 mm) behind the curb is
allowed.

See Standard 606001 for details of depressed curb
adjacent to curb ramp.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS

1-1-19 Added placement tolerances for
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detectable warnings.

1-1-12

Widened crosswalk to 6' (1.83 m)

MEDIAN PEDESTRIAN
CROSSINGS

min. inside dimension.

Revised General Notes.

STANDARD 424031-02




A

A
Edge 18 (450) B 18 (450) B 18 (450) | Edge Edge 18 (450) B 18 (450) B 18 (450) | Edge
min. min. min. min. min. min.
of lane | of lane of lane | of lane
{ x Full depth Interior ; { x Full depth Interior .
Partial depth /_ Partial depth Partial depth /_ Partial depth
saw cut ° \ saw out saw cut /_ saw cut saw cut N saw cut saw cut /_ saw cut
Wheel saw cut Wheel saw cut
(optional) x (optional) \
End NS End
End End Tight section Center section section Tight
section Center section section transverse transverse
k k
crac /— Interior S crac
Tight Interior B Tight saw cut Full depth SiE
transverse saw cut Shoulder 2lc transverse Hand saw cut <|E
removal € remov:N
crack < crack
! \\ 1 f \\ . 1
Edge of / | Edge of Saw cut full
pavement Full depth or Wheel pavement length of patch
saw cut saw cut
PAVEMENT SAWING DETAIL PAVEMENT SAWING DETAIL
(HMA SHOULDER) (PCC SHOULDER)
A
Edge 18 (450) B 18 (450) B 18 (450) | Edge
of lane | min. min. min. of lane
) { \ Full depth Interior
Partial depth e Partial depth
saw cut t EXISTING . . .
saw cut N saweut | REINFORCEMENT BARs | A(min.) | B(min) | C(min,)
No. 5 4'-6" 18 16
}’;’hﬁg‘:;‘” cut (No. 16) (1.4 m) (450) (400)
p No. 6 50" 21 19
(No. 19) (1.5m) (525) (475)
End . End Tight No. 7 5'-6" 24 22
section Center section section o (No. 22) (1.7 m) (600) (550)
ransverse .
\ crack Fabric (1550m) (52215) ( 41580)
Interior Wheel -
Tight saw cut / saw cut
transverse
crack
[ / 1
\\ Edge of Saw cut full
pavement length of patch
ALTERNATE SAWING DETAIL
(PCC SHOULDER) GENERAL NOTES
When patching two adjacent lanes in one operation,
the longitudinal joint shall be a longitudinal sawed
joint as detailed on Standard 420001; however, the
groove may be either preformed or sawed.
Partial depth Interior Partial depth ) ) o .
saw cut \ saw cuts / saw cut All dimensions are in inches (millimeters)
unless otherwise shown.
NN PRV NI a e PO NN . N NS RSN NI A
(((((;(((;((E((((A((Ll((ll(((A((l((((( ((A((l_l(l(‘((((((((((((l((_((ll-((((Al( ((A((((((l‘(((I(((‘((l((_(((\([
St St N NN ] : L LA et DATE REVISIONS
ST PRI AT - A . Center section _ _ . . _
@ llinois Department of Transportation S O 7 ta ot s a7 e / 1-1-08 | Switched units to English (metric). CLASS A PATCHES
APPROVED January 1, 2008 2 — J
< /7)% e Subbase (Sheet 1 of 2)
ENGINEER OF POLICY AND PROCEDURES o -1- i
o — - : SAW CUT DETAIL 1-1-07 Revised General Notes.
Coo € Mo g STANDARD 442001-04
ENGINEER OF DESIGN AND ENVIRONMENT




Edge of lane —\

KNO. 6 (No. 19) rebar

Transverse rebar will be
tied to longitudinal rebar.

o

TN TV \ YA
3\ A\ A\
Y N[ YT
\ \ \ \
-y =X 5=
\ \ A\ \
TN Y N[ YT
A\ A\ A\ A\
TN TV N[N
\ \ \ \
-y =X 5=
\ \ A\ \
TN Y N[ YT
A A\ A\
NV N[ YT
A A\ A\
NV N[ YT
\ \ A\ \
TN Y N[ YT
\ \ A\ \
TN TV Y
A A\ A\
NV N[ YT
A AN \ AN
- = =XTx—
A \ A\
TN N VI X

\\— Shoulder

removal
Transverse rebar will extend to outer longitudinal

rebar while providing a minimum 3 (75) clearance
from existing pavement edge.

PAVEMENT REINFORCEMENT DETAIL

Bars at 12 (300) cts.

>i.

Patch )
Support chair

T_4 2(50)
min. cl. **
N
= S

* Every 3rd intersection must be tied.

Subbase

PATCHING DETAIL

= When the minimum clearance cannot be obtained with the transverse bar on top then the transverse

@ lllinois Department of Transportation

APPROVED Janyary 1, 2008 %
w
4 5
ENGINEER OF POLICY AND PROCEDURES ©
APPROVED January 1 2008 :
é&/ C Mo -
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rebar shall be tied to the bottom of the longitudinal rebar.

Variable: Where Sjand Szare 2% (65) min. and 12 (300) max. D1= 2(S4) and D= 2(S2).

/— Edge of lane

CLASS A PATCHES

(Sheet 2 of 2)

STANDARD 442001-04




6'-0" (1.8 m)
min.
el
4 N *
(100)
Full depth Full depth
saw cuts saw cuts

Hand
removal\/

(150)

4 (100

£
€

Shoulder
removal

]— \— Edge of pav't.

Full depth saw cut

PAVEMENT SAWING DETAIL

(HMA SHOULDER)
6'-0" (1.8 m)
min.
~ €
Ful depth Full depth
caw ot \ saw cuts
Wheel
/ saw
cut =}
v/ 2l e
<| E
T A
Wheel Shoulder j Edge of
saw cut removal

pav't.

ALTERNATE SAWING DETAIL

(HMA SHOULD

ER)

@ lllinois Department of Transportation
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/— Edge of pav't.

: . o § Edge of pav't.
N R = . g
1 S ~|3 / Edge of pav't. /
% (6) Fiberboard e tnet | 1 o I
b°”f’ breaker or . R o B = 6 Dowel bars ] C = 7 Dowel bars
equivalent. 1 ne | at 12 (300) cts. ] at 12 (300) cts.
s 24 (600 oo 1
R _
= , - |€
& — NI ~ 1
N S ~ ) S
f 1 i o I o Je T
< A= 5 Dowel bars N J
| at 12 (300) cts. - R | R \ —
S P e
Transverse Nio
joint (typ. . - @ ) \\
_ joint (typ.) _ I ~S Edge of pavt. 5 \
< © % 1= I N Edge of pav't.
- \ 14' (4.2 m) WIDE RAMP 16' (4.8 m) WIDE RAMP
6'-0" (1.8 m) « § Edge of pav't. 6"0"(? 8 m)
- %) min.
min. <<=
¢ '
4 1 12' (3.6 m) WIDE LANES
(100)
%
Hot poured I_._4_..| . Hot poured
joint sealer (19) F\V‘Q joint sealer |
Full depth . > e AR I
saw cuts ~ o A i
. el :
> 7% (22) min. closed SN[® -
Hand cell plastic foam \b R B . %
removal back d = . PRERS
> > acker rob. > :‘:::. <
Drilled oo Existing slab ;E:::::ig::
or patch in KXRXR:
6 hole djacent lane s
e a
(150) 7 /,/— removal > > — - : Eggggg} . '1 AL
| S . A (355547 % (6) Fiberboard
IR bond breaker
Saw cut full Edge of pav't. 18 (450) Long , > 9+ o A 33554 EERRNSRT
length of patch dowel bar anchored T (225%15) .. R55d . \
into existing pav't > > ' ( T ) L RS :
Existi lab
PAVEMENT SAWING DETAIL xsting stab- pateh
z > > , S CENTERLINE JOINT
(PCC SHOULDER) > S R
A >
6'-0" (1.8 m)
min.
' TRANSVERSE JOINT
¢
GENERAL NOTES
Full depth
::” dcefth \ saw cuts DOWEL BAR TABLE The transverse joints for Class B patches shall
weu PAVEMENT DOWEL BAR HOLE align with joints_or cracks in the adjacent lane
THICKNESS DIAMETER | DIAMETER whenever possible.
10 (250) or greater 1% (38) 1% (41) See Standard 420701 for details of welded wire
Wheel 8 (200) thru 9.99 (249) 1% (32) 1% (35) reinforcement.
ii‘tN Less than 8 (200) 1 (25) 1% (29) All dimension§ are in inches (millimeters)
7 unless otherwise shown.
N
DATE REVISIONS

Saw cut full /

length of patch

\ Edge of pav't.

ALTERNATE SAWING DETAIL

(PCC SHOULDER)

1-1-19

Revised reference to Standard

420701 in General Notes.

1-1-18

Revised DOWEL BAR TABLE.

CLASS B PATCHES

(Sheet 1 of 2)
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TRANSVERSE EXPANSION JOINTS

See sealing details 6'-0" (1.8 m) min.
Hot poured o= WS Hot poured
joint sealer \\ Traffic* ’\\@’ == SH/ joint sealer
N A A J %) o ZINN
. o Full depth \_ o 4 : LA | '. o . o Full depth min.. . Existing . . -
Existing t saw cut \ A (100)| , . S A a . . saw cut \ o pcc pavement
pce pavement . : - : S — ~(50) . T o A Preformed
S T RN o : ' AL (XXX K X P - " flexible foam
S o B e T T— . e T . - : expansion
A 1 - : . . S - 1 .
S . | 8+ ' . * “— Expansion Cap : : : S i o 9—1/2-4 : joint filler
: /7 (200 15) S o AT A T (225215) N ny
A A L A A ‘A
T ' ' SEALING DETAIL
Existing subbase
No. 10x18 (No. 32x450) A
18 (450) Long dowel bars Tie bar.s ?nchored
anchored into existing into existing pavement
pavement at 12 (300) cts. METHOD | at 12 (300) cts. L2 <le
(Without Resurfacing) (50) |
Sand ~ | T
AL Ll s
. N ' <t .
A g e
Pav't. " Preformed
, 60" (1.8 m) min. . o / C'Iosi?d ,C‘?”t
Proposed HMA L ﬁll?r icJoin
Traffict / surface course -
0 L L L L L S L L : L L L , & SEALING DETAIL
@ ST T L IR :
& - .'.',2(50)Joint' o Lo . Proposed HMA : o
> S Rer \ LD binder course i
o A A \ DA (100)| VN . : : L A Full depth -
. c saw cut o < . C .o o A : C : ’ P
Existing . o - ’ — [10) o o o . ... . - sawcut K
, pcc pavement : 7 : A, A " "A, : L A o L 7 - NOTE
A ' B ! L2 A A Expansion Cap R . ’ : o o AL D L
S Al (200£15) e oA I C * When re-establishing a transverse
T R A o o . e . : - expansion joint on a two-lane, two-way
Exi t: N bb o road, reverse the orientation of the
X'S,mg ,Su, ase dowel bars with respect to traffic for
one of the patches such that the joint

Z — — - - - — — - - - — — - - - — will be continuous across both lanes.
18 (450) Long dowel bars

No. 10x18 (No. 32x450
anchored into existing Tie bars an(chored )
pavement at 12 (300) cts. into existing pavement
at 12 (300) cts.

METHOD i

(With Resurfacing)

@ lllinois Department of Transportation C LASS B PATC H ES
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Longitudinal joint -

/7 Exist. pav't —\
\ |

CLASS C ¢ sawed (one operation) or
36 (900 ‘ formed (two operations) YE j e e T T ]
o &\</// -4 - a - a a a a A /&\( < < <
I—bA /Angles not less than 60 —\ %q et et Lt /:; | Variable |
0" (12 = SECTION A-A SECTION B-B
36 (900) o 4-0"(1.2m) | E|E
min. min. N|© ¢ ¢
Existing longitudinal joint C D ols ﬂf Exist. pav't Exist. pav't Sawed groove v\
¢ / r ¢ r K | — A W | _\[‘lb |
r 3 r 3 r 3 ZEE R Z T o
B B B B B B | o Q 9 RN Q &) < | . 1 |
| | % width | 20 (2mto | ¢
L D ' of pav't. 6'-0" (1.8 m) '
LA Lo SECTION C-C SECTION D-D DETAIL OF SAWED
Angles not less than 60° CONTRACTION JOINT
Angles not less than 60°
Note:
Longitudinal joints shall be as detailed on Standard 420001, except
tie bars are not required for patches 20'-0" (6.0 m) or less in length.
CLASS D
Angles not less than 60°
A Y Existing longitudinal joint
) Variable ,
36 (900 F
min. Variable ‘ r’ ‘ Variable
. rC rP rE | | re .
r 7 I 3 3 u
B B B B B B r ! B B r !
LD B B B B
L A L L Lc \ Lg Lk L
Angles not less Angles not less than 45°
than 60° ¢
¢ ¢ _ X 3-0" (0.9 m) to
¢ Construction joint —\ | F Exist. pav't —\ | | | 5'-0" (1-5 m) 7 |
=K. B5ZS % e 43 A s | i
= \ | | Vari.able | Exist. pav't | 4-0" (1.2 m) to | Exist. pavt
f 6'-0" (1.8 m)
SECTION E-E
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
(Built in two operations)
GENERAL NOTES
o ¢ Existing tie bars shall be either cut or removed.
Construction joint ¢ Marginal bars shall be cut.
3;%5(2'195[“[‘21;0 i All dimensions are in inches (millimeters)
Ny SO —_— e unless otherwise shown.
\\(/% §<< 3// TE A 2\§\>//>/> — —
() MMinois Department of Transportation | \ — — 1-1-08 | Switched units to English (metric). CLASS C and
APPROVED Jazjal’y 1, 2008 % 35-90'S(z.19.5mr31;0 35;90'$(z.1?5mr31;0 Exist. pav't D PATC H ES
ENGINEER OF POLICY AND PROCEDURES % - 1-1-07 Revised Note for Class C patches.
APPROVED January 1 2008 2 SECTION F-F SECTION G-G
@0 ¢ Mo < (Built in two operations) STANDARD 442201-03
ENGINEER OF DESIGN AND ENVIRONMENT




Shoulder width |

Paved width |
) HMA shoulder
Flexible pavement o ) SI 1:1 max
variable thickness \ \Slope1.5/o oS S| 0 g _— Slope 1:1 max.
o /— ope 4% oo‘?‘ /
EEREERE \ 7 /—AggregateshoulderTypeB.
L ::.".::.':::.".1i-'33_3f'::.fi'\i66000 5,8
1) A\ AN o o) S ~ > ‘0—1—“ i TRl At Rl e L —/\ a - Q = Q o
goo 95,8050 66 6,8060 | 8050 85 6,8838636;5G6 | -5
0°%002 500Q0°%°002 500 0092 500Q0%002 500Q0°%00% 500 o
o ° 0960 o090 0905600950090 0° 09
(’n Q0% 0o 0 Q9% oo Q0050000050000 050, (% Wedge portion
Improved subgrade L 6
P g Subbase granular material, (150)

Variable slope

Type C.

SHOULDER FOR TANGENT PAVEMENT

When the superelevation rate of the pavement is
between 0% and 4%, the shoulder shall be sloped at 4%.
When the superelevation rate of the pavement

exceeds 4%, the shoulder shall be sloped so that the
algebraic difference between pavement and shoulder

will not be greater than 8%.
48 0
0 06,
060000025
Jay 14)

Variable slope

SHOULDER FOR SUPERELEVATED PAVEMENT
(OUTSIDE OF CURVE)

Slope shall be the same as
the superelevation rate but
not less than 4%.

SHOULDER FOR SUPERELEVATED PAVEMENT

(INSIDE OF CURVE)

Variable slope

GENERAL NOTES

Except as noted or shown the dimensions and
notes specified for the shoulder of tangent
pavement are typical for the shoulders of
superelevated pavement.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS
@ llinois Department of Transportation 1-1-08 | Switched units to English (metric). HMA SHOULDER ADJACENT
APPROVED January 1, 2008 2 TO F L EXI B L E PAVE M E N T
4 c
ENGINEER OF POLICY AN[{SF(’ROCEDURES % 1-1-07 Switched to Hot-Mix
APPROVED 7 J?”;’ZA* 2008 é Asphalt (MHA) terminology. STANDARD 482001-02
ENGINEER OF DESIGN AND ENVIRONMENT




@ (Applies only when subbase extension is to
remain in place.) This thickness will vary
with the thickness of pavement, extended
length of subbase, and the slope of pave-
ment. When this thickness is less than 8
(200), the stabilized shoulder shall be stepped
down at this line to provide a 8 (200)
minimum thickness.

@ lllinois Department of Transportation

APPROVED Janyary 1, 2008 %
w
4 5
ENGINEER OF POLICY AND PROCEDURES ©
APPROVED January 1 2008 :
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ENGINEER OF DESIGN AND ENVIRONMENT

Shoulder width )
Stabilized width )

When the plans specify the shoulder
to be stabilized full width, the HMA
shall be extended to this line.

Slope 1.5% HMA shoulder Slope 1:1
_\ K /— Slope 4% max. Aggregate shoulder
LPCC pavement . RN W / Type B
variable thickness . @ e A 00 .
Do - A o8 4 6 0 g Variable slope
— 8 08 0.4 o0 83

Stabilized subbase
4 (100) min.

Variable slope

Variable slope

18

(450)

‘ Wedge portion

SHOULDER FOR TANGENT PAVEMENT

When the superelevation rate of the pavement
is between 0% and 4%, the shoulder shall be
sloped at 4%.

When the superelevation rate of the pavement
exceeds 4%, the shoulder shall be sloped so that
the algebraic difference between the pavement
and shoulder will not be greater than 8%.

0243 Pa)

SHOULDER FOR SUPERELEVATED PAVEMENT

(OUTSIDE OF CURVE)

Slope shall be the same as
the superelevation rate but
not less than 4%

SHOULDER FOR SUPERELEVATED PAVEMENT

(INSIDE OF CURVE)

GENERAL NOTES

Except as noted or shown the dimensions and
notes specified for the shoulder of tangent
pavement are typical for the shoulders of
superelevated pavement.

All slope ratios are expressed as units of
vertical displacement to units of horizontal
displacement (V:H).

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS

1-1-08

Switched units to English (metric).

1-1-07 Switched to Hot-Mix

HMA SHOULDER ADJACENT
TO RIGID PAVEMENT

Asphalt (HMA) terminology.

STANDARD 482006-03




Pavement . 12(300) 36 (900)
widening ‘ Shoulder min.
strip
Surface Slope same Aggregate wedge
Binder —\ as pavement ‘ shoulder, Type B
Stripe
— Yar. g,
- e
s \ Y M
- (<~
Existing Base course NS
TR [ R X
pavement widening W/&
/&
Z S
—~—= %
Pay width for
widening only Existing grade line of
shoulder and side slope
HMA SHOULDER STRIP AND
AGGREGATE WEDGE WITH WIDENING
(Cross-section A)
Slope same 12(300) | 36 (900)
as pavement Shoulder min.
Stripe strip
Aggregate wedge
Surface shoulder, Type B
Binder
_\
Existing
pavement

Existing grade line of
shoulder and side slope

HMA SHOULDER STRIP AND
AGGREGATE WEDGE WITH RESURFACING

(Cross-section B)

@ lllinois Department of Transportation

2008
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. 12(300) 36 (900)
Existing min.
shoulder
strip
Surface Slope same Aggregate wedge
Binder as pavement ‘ shoulder, Type B
\ Stripe
2 \ w
S ma)( 90/)
Existing NS &W/&\\Q
pavement ’ P
s PN
3 S
BN TS
Level of cold milling if
specified in contract Existing grade line of
shoulder and side slope

COLD MILLING AND/OR RESURFACING OF

EXISTING PAVEMENT WITH SHOULDER STRIPS
(Cross-section C)
Slope same 12 (300) | 36 (900)
as pavement Existing min.
Stripe shoulder
strip Aggregate wedge

Surface shoulder, Type B

Binder —\ \
o Existing D
Existing binder
pavement

Level of cold milling if
specified in contract

Existing grade line of
shoulder and side slope

COLD MILLING AND/OR RESURFACING OF
EXISTING PAVEMENT WITH SHOULDER STRIPS

(Cross-section D)

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE REVISIONS

HMA SHLD. STRIPS/SHLDS. WITH

1-1-08 Switched units to English (metric).

RESURFACING OR WIDENING

AND RESURFACING PROJECTS

1-1-07 Switched to Hot-Mix

(Sheet 1 of 2)

Asphalt (HMA) terminology.

STANDARD 482011-03




Pavement | 36 | 36 (900)
widening (900) min.
Surface Slope same Aggregate
shoulder,

as pavement

Binder
\ Stripe — | 4%

) : \ )\
HMA
Existing Base course sholder
pavement widening PR RN
(% \//A/w
o |=
Pay width for

widening only

HMA SHOULDER AND AGGREGATE
WEDGE WITH WIDENING

(Cross-section E)

Type B

Existing grade line of
shoulder and side slope

Pavement | 36 | 36 (900)
widening (900) min.
Surface Slope same Aggregate
Binder as pavement shoulder,
Stripe Tpe B
\ PP | 4% 5
— o —— L 0%
HMA ol
o Base course shoulder -
Existing t widening > /«f
pavemen S AR
oS
_ Existing grade line
ng V\{Idth for of side slope
widening only
HMA AND AGGREGATE

SHOULDERS WITH WIDENING

(Cross-section F)

@ lllinois Department of Transportation

APPROVED January 1, 2008 »
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36 | 36 (900)
(900) min.

Aggregate wedge
shoulder, Type B

L
Stripe
Surface
Binder \
_\ | 4%
) S

Var.
- Slo
(1 e
Max, 99 )

Existing

pavement

HMA
shoulder N ==
= %&vff&
oS

Existing grade line of
shoulder and side slope

HMA SHOULDER AND AGGREGATE

WEDGE WITH RESURFACING

(Cross-section G)

36 | 36 (900) |
(900) min.
Aggregate
shoulder,
Type B

L
Stripe
Surface
Binder \
N\ e
o -

5% _

HMA
Existing shoulder
pavement - ko~
) SO
/S

Existing grade line ' WA
of side slope

HMA AND AGGREGATE SHOULDERS
WITH RESURFACING

(Cross-section H)

HMA SHLD. STRIPS/SHLDS. WITH
RESURFACING OR WIDENING
AND RESURFACING PROJECTS

(Sheet 2 of 2)




Shoulder width

Paved width

Wedge portion

Longitudinal construction joint
No. 6 (No. 19) tie bars

at 36 (900) cts.

Edge of
pavement

6 (150)

min.

PCC
pavement \

18
(450)
T a A
e L

150
ASee Note 2
Slope 4 %

2 % min. (See Note 1)

N . q
< - a

Improved subgrade e

L Stabilized subbase
4 (100) min. (typ.)

SHOULDER FOR TANGENT PAVEMENT

Subbase granular material, Type C.

5'-0" (1.5 m) |
min.
The shoulder slope may be
Y See Note 3 broken at this line to 4%.

SHOULDER FOR SUPERELEVATED PAVEMENT

(Outside of curve)

Slope shall be the same as the superelevation
rate but not less than 4%.

SHOULDER FOR SUPERELEVATED PAVEMENT

(Inside of curve)

Note 1:

Note 2:

@ lllinois Department of Transportation
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Aggregate shoulder
Type B (typ.)

Note 3:

( Transverse contraction joints (See DETAIL A)

Variable
slope

*18' (5.5 m)
**12'or 15'
(3.6 mor4.5m)

\ Outside edge of shoulder

NOTES

Does not apply when sub-surface drains are installed.

When the subbase is not removed, this thickness

will vary with the thickness of pavement, extended
length of subbase, and the slope of pavement.

When this thickness is less than 6 (150), the paved
shoulder shall be stepped down at this line to provide
a 6 (150) minimum thickness.

* spacing adjacent to CRC pavement PLAN
** spacing adjacent to jointed pavement to match matchline
%6 (5) max.
No. 5 (No. 16) Tie bars, 30 (750) long,
. shall be placed at 12 (300) cts.
Split header board beginning 6 (150) from the edge Sawed groove
or header board | |
. of pavement.
drilled for bars. | ™
4 - i I
— > - -
- . _ - A
P -
|
# 1 f 1
/ 15 |
Bar (375) '
supports DETAIL A
TRANSVERSE CONSTRUCTION JOINT TRANSVERSE CONTRACTION JOINT
GENERAL NOTES
Except as noted or shown, the dimensions and
notes specified for the shoulder of the tangent
pavement are typical for the shoulders of
superelevated pavement.
Transverse expansion joints shall be as detailed
on Standard 420001 except dowel bars will not
be required.
See Standard 420001 for details not shown.
All dimensions are in inches (millimeters)
unless otherwise shown.
DATE REVISIONS
1-1-22 | Revised header board callout. PC C S H O U L D E R

When the superelevation rate of the pavement is
between 0% and 4%, the shoulder shall be sloped at 4%.
When the superelevation rate of the pavement exceeds
4%, the shoulder shall be sloped so that the algebraic
difference between the pavement and shoulder slopes
will not be greater than 8%.

Detail A and spacing of transverse

contraction joints.

1-1-18 Modified PLAN view. Changed tie

bar spacing to 36 (900).

STANDARD 483001-06




Name
Plate

2

MULTI-SPAN CULVERTS

(Unless otherwise noted on the plans,
name plates are not required for
stuctures less than 20' (6.1 m) in length)

= Place on back side
of 12 (300) rail.

G Rail

~I|.I D

Me
P/a fo

(7

Space to miss rail post.

E‘\.l @ = 9 (225) min. to 36 (900) max.
II.I

STEEL RAILS

@ lllinois Department of Transportation
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Bridge deck \J

Approach slab /

PARAPET

(Typical)

Braze to diagonal about 5'-0" (1.5 m)
above bridge deck

TRUSSES

For column type piers, ¢ of
column nearest approaching
traffic. For solid piers,

3'-0" £ from end of pier closest
to approaching traffic.

4'-0" + above crown of
roadway elevation.

Name Plate

n ﬁggs) .\“

L/G\
1 (150)

Bridge deck \J

PARAPET

(Terminated at end of bridge)

PIERS ON FAI ROUTES

GENERAL NOTES

On one-way traffic structures, place name
plate on right side of approach end. On
two-way traffic structures, place name
plate on right side of approach end while
looking in the direction of increasing
stationing.

All dimensions are in inches (millimeters)
unless otherwise shown.

DATE

REVISIONS NAME PLATE

1-1-20

Revised F-shape to constant slope

parapet.

FOR BRIDGES

1-1-09

Switched units to English (metric).

(Sheet 1 of 2)

Added pier detail.

STANDARD 515001-04




Lettering for

(Sheet 2 of 2)

A<-| 5 Lines 6 Lines 7 Lines
=2 NS SIS
° o 1— L 11—
E |2 52
—r ~ r
e e =B
T 1 ~ T
e 2 sl
SEE DESIGN PLANS ~ T P -
FOR © BN § = g = g
LETTERING = i~ L 11— 1Y
NS ofg 2 <
[ SE— 7 T R — . -_’-\ —
N =<2 / ol e
S L e
[ E—— 1 R F— I EEE— 7_
P / gk =2
1 —~ —
&% (1/3) e 2 =B
(76’/ A =
o _ | T 1
B S o ® N /
% | |5 . -
Al NG 2 2
Center of %e (12) dia. holes s J= ;/ T
for bolts when required (11) L @
15 % He, 1 ]
(380) @) | 8 R
N A
(11) NS V
% He.
(3) | (8
SECTIONS A-A "
(11)
NOTE
Lo ' Border and lettering: NAM E PLATE
@ lllinois Department of Transportation Reised % (3) ¢ and not g
aised % (3), square cut and not tapered.
APPROVED January 1, 2020 % FO R B RI D G ES
w
C
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8 (200) min. for Pipe 1.D. < 27 (675)

Hatched area indicates void between

12 (300) min. for Pipe I.D. > 27 (675)

¢ Culvert end section ties
at mid-height of end
section joint, typ.

>«

Pipe I.D.

o I [o}
R T——————————— Fm——————— >
<
) ) oewall —
T 3 (75) @ Drain holes Min. 6 (150) thick

8' (2.40 m) cts. max., bed of granular
typ. bedding

Culvert End Section length (L)

(See Roadway Plans)

ELEVATION

* This dimension shall be increased by 1% (38) for
CIP field construction. See General Notes.

Restraint angle with tie plate (typ.).
Omit between multiple end sections.

Is
Is

r’U

Lo

@ lllinois Department of Transportation
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PIPE CULVERT END SECTION DIMENSIONS

4-15-16 | Added general note for

multiple end sections.

4-1-16 Added note to omit restraint angle

the pipe and the backwall to be filled L
with Class Sl concrete. Slope of End Section
Backwall Pipe I.D A R S T 1:2 1:3 1:4 1:6
\ 15 14 29 28 8 5'-6" 711" 10'-4" 15'-2"
(375) (350) (737) (711) (200) (1.68m) | (242m) | (3.16 m) | (4.63 m)
18 15 33 32 8 6'-2" 8-11" 11'-8" 17'-2"
(450) (375) (838) (813) (200) (1.88m) | (2.72m) | (3.56 m) | (5.24 m)
21 15 36 34 8 6'-8" 9'-8" 12'-8" 18'-8"
(525) (375) (914) (864) (200) (2.03m) | (2.95m) | (3.86 m) | (5.69 m)
24 15 39 38 8 7'-2" 10-5" 13'-8" 20'-2"
(600) (375) (990) (970) (200) | (2.19m) | (3.18m) | (4.17m) | (6.15m)
) 27 15 3-10" 3-6" 8 8'-4" 12'-2" 16'-0" 23'-8"
2 (675) (375) | (1.47m) | (1.07m) | (200) | (254m) | (3.71m) | (4.88m) | (7.21 m)
a’—:’ 30 16 42" 3-10" 8 9'-0" 13-2" 17'-4" 25'-8"
(750) (400) (1.27m) | 1.17 m) (200) (2.75m) | (4.02m) | (5.29 m) | (7.83 m)
< 33 16 4'-5" 4'-0" 8 9'-6" 13-11" 184" 27'-2"
3 $/8 (825) (400) | (1.35m) | (1.22m) | (200) | (2.90m) | (4.25m) | (5.60 m) | (8.29 m)
Vo = 36 16 4'-8" 4'-4" 8 100" 14'-8" 19'-4" 28'-8"
A (900) (400) (1.42m) | (1.32m) (200) (3.05m) | (447m) | (5.90m) | (8.74 m)
42 17 5-3" 5'-0" 8 11'-2" 16'-5" 21'-8" 32'-2"
[ (1050) (425) | (1.60m) | (1.52m) | (200) | (3.41m) | (5.01m) | (6.61m) | (9.81m)
T 48 17 5'-9" 5'-6" 8 12'-2" 17-11" 23-8" 35'-2"
(1200) (425) | (1.75m) | (1.68m) | (200) | (3.71m) | (5.46m) | (7.22m) | (10.73 m)
Granular 54 18 6'-4" 6'-2" 8 13'-4" 19'-8" 26'-0" 38'-8"
bedding (1350) (450) (1.93m) | (1.88m) (200) (4.07m) | (6.00m) | (7.93m) | (11.79 m)
60 18 6'-10" 6'-8" 8 14'-4" 21-2" 28'-0" 41'-8"
(1500) (450) (2.08 m) | (2.03m) (200) (4.37m) | (6.46m) | (8.54m) | (12.71 m)
END VIEW 66 19 7'-5" 74" 8 15'-6" 22"11" 30-4" 45'-2"
(1650) (475) (226 m) | (2.24m) (200) (473 m) | (6.99m) | (9.26 m) | (13.78 m)
72 19 7-11" 7-10" 8 16'-6" 24'-5" 32'-4" 48'-2"
(1800) (475) | (241m) | (239m) | (200) | (5.03m) | (7.45m) | (9.87 m) | (14.70 m)
78 21 8'-6" 8'-6" 9 17'-9" 26'-3" 349" 51'-9"
(1950) (525) (2.59m) | (2.59 m) (230) (5.41m) | (8.01m) | (10.60 m) | (15.78 m)
6 (150 84 21 9'-0" 9'-0" 9 18'-9" 279" 36'-9" 54'-9"
<|F (2100) (525) | (2.74m) | (274m) | (230) | (5.72m) | (8.46m) | (11.21 m) | (16.70 m)
1(25 -
Typ. '_J_l
» %6 (8) [
AOIR]| -© <8
| -
L6x4x% ! L1 —_—
(150X100X13)—/ ¢ 1% (31) @ hole for 1 (25) @
anchor rod with . , .
€1%(31)@holein | 3" 2Y4 X 2% x 5/16 € Joint. — /‘ /% (6)Tie it
- bottom leg of angle (56 x 56 x 8) h i)
- e R washer : : /I T - :
= Sl6 = ;
RESTRAINT ANGLE DETAIL s T _ l/ .
3 . . . .
o
1 3,
'2 :y/r: (44) 16 (400) 16 (400) \ Restraint angle
2 € 1 (25) @ Anchor rods with
3 , 36 (900) 2% x 2% x %6 (56 x 56 x 8)
o) G 1% x 2% R washers installed in 1%
3 & % (6) 31 X“63) : 2% (56) (28) @ formed holes in end
o= Tie B Slotted hole, typ. typ. section walls
= D|
T SECTION A-A
TIE PLATE DETAIL (Showing end section tie details)
o2
See Sheet 2 for GENERAL NOTES
DATE REVISIONS CONCRETE END SECTIONS

FOR PIPE CULVERTS 15" (375 mm)
THRU 84" (2100 mm) DIA.

(Sheet 1 of 3)

and tie plate for mult. end sections.

STANDARD 542001-06




LAP DIMENSION

@l

#4 (13) at
12 (300) cts.

LONGITUDINAL SECTION

(Showing bottom slab and backwall reinforcement.)

REINFORCEMENT SCHEDULE

@ lllinois Department of Transportation
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As1m
Pipe I.D. | Bar Size | Bar Spacing
15 4 12
(375) (13) (300)
18 4 12
(450) (13) (300)
21 4 12
(525) (13) (300)
24 4 12
(600) (13) (300)
27 4 12
(675) (13) (300)
30 4 12
(750) (13) (300)
33 4 12
(825) (13) (300)
36 4 12
(900) (13) (300)
42 4 8
(1050) (13) (200)
48 4 8
(1200) (13) (200)
54 5 8
(1350) (16) (200)
60 5 8
(1500) (16) (200)
66 5 8
(1650) (16) (200)
72 6 8
(1800) (19) (200)
78 6 8
(1950) (19) (200)
84 6 8
(2100) (19) (200)

face (typ.)

SECTION B-B

(Showing backwall reinforcement only.)
(Pipe omitted for clarity.)

3 (75) 9 corrugated N
PE pipe. LN ;\Q

Fill with nonshrink
grout

6-#5 (16) bars
placed as shown

#4 (13) bars drilled and
grouted with approved
chemical adhesive into
toewall in 9 (225) min.
deep holes at 18 (450)
cts., max.

30 (750)
Toewall

#4 (13) stirrup bars
at 12 (300) cts., max. (300)

SECTION D-D

face (typ.)

2-#5 (16) bars 245 (16) bars at 12 (300) ots. for pipe ﬁg E]gg par = 27 ggggg
each face / diameter > 48 (1200), typ. each face #6 (19) bar = 25 (625)
~ /
N /
* The Contractor may use lap splices for the sidewall
reinforcement at the locations shown.
1-#5 (16) bar for pipe
diameter < 48 (1200), .
typ. each face g
1% (38) cl. = B
(Typ., except = ©
as noted) #4 (13) bars at ~ .
. 12 (30) cts. ~l |
. . Optional bonded
[—_] — ] construction joint
R %N - B R = 1
\\ 8 (typ.) / [ 1% (38) cl.
N 200) Astm (3 (75) dl. for
2-#5 (16) bars each 1-#5 (16) bar each CIP constr.)

SECTION C-C

GENERAL NOTES

This Standard is for use with single pipe culverts and multi-pipe
culvert installations. For multi-pipe culvert installations, place the
end sections side-by-side leaving a 3 (75) space between adjacent
end section walls and fill the space(s) with Class S| concrete.

The number of segments shown in elevation is for example only.
The length and number of precast sections required to construct
the end section shall be determined by the Contractor.

See roadway plans for slope (V:H) and pipe inside diameter.

End section may be installed up to | 15 degrees skewed with
roadway.

2Y4 x 2 x %6 (56 x 56 x 8) plate washers shall be provided under
each nut required for the anchor rods. Holes in the walls for the
culvert tie assembly may be drilled using core bits in lieu of formed
holes.

See Standard 542311 for end sections having traversable pipe
grate.

All slope ratios are expressed as units of vertical displacement to
units of horizontal displacement (V:H).

All dimensions are in inches (millimeters) unless otherwise shown.

CONCRETE END SECTIONS
FOR PIPE CULVERTS 15" (375 mm)
THRU 84" (2100 mm) DIA.

(Sheet 2 of 3)

STANDARD 542001-06




QUANTITIES

Concrete yd*(m®) (1 Reinforcement Without Lap Ibs. (kg) Reinforcement With Lap Ibs. (kg)
Slope of End Section Slope of End Section Slope of End Section
Pipe I.D. 1:2 1:3 1:4 1:6 1:2 1:3 1:4 1:6 1:2 1:3 1:4 1:6
15 1.3 1.7 2.1 2.8 190 230 280 360 210 260 310 410
(375) (1.0) (1.3) (1.6) (2.1) (85.2) (104.1) (123.3) (159.2) (94.9) (117.6) (140.3) (182.9)
18 1.6 21 2.6 3.5 230 290 350 460 260 330 400 520
(450) (1.2) (1.6) (2.0) (2.7) (104.3) (131.1) (158.0) (207.3) (114.8) (146.0) (177.3) (234.0)
21 1.8 2.3 29 3.9 260 320 380 510 280 360 430 580
(525) (1.4) (1.8) (2.2) (3.0) (114.5) (143.3) (172.2) (229.9) (126.5) (159.7) (193.0) (259.5)
24 21 2.7 3.3 4.5 270 350 420 560 300 390 470 630
(600) (1.6) (2.1) (2.5) (3.4) (121.9) (155.8) (189.3) (251.5) (133.9) (172.8) (211.6) (282.6)
27 2.6 3.4 4.2 5.8 350 440 540 740 380 480 600 830
(675) (2.0) (2.6) (3.2) (4.4) (155.5) (198.5) (244.4) (336.3) (169.6) (217.8) (269.6) (373.2)
30 2.9 3.9 4.9 6.8 380 490 600 830 410 530 660 920
(750) (2.2) (3.0 (3.7) (5.2) (169.6) (219.2) (271.9) (374.0) (184.5) (240.0) (299.2) (413.9)
33 3.2 4.3 5.3 7.4 400 520 640 880 430 570 710 970
(825) (2.4) (3.3) (4.1) (5.7) (179.7) (234.9) (290.3) (397.6) (195.2) (257.2) (319.0) (438.9)
36 3.5 4.7 5.9 8.3 440 580 720 990 480 630 780 1090
(900) 2.7) (3.6) (4.5) (6.3) (197.8) (262.4) (323.8) (449.4) (214.2) (286.1) (354.0) (493.7)
42 43 5.8 7.3 10.3 570 770 950 1330 620 840 1040 1470
(1050) (3.3) (4.4) (5.6) (7.9) (256.4) (346.4) (429.0) (601.3) (279.4) (380.0) (471.6) (663.7)
48 5.0 6.8 8.6 12.2 670 910 1140 1610 720 990 1240 1760
(1200) (3.8) (5.2) (6.6) (9.3) (301.1) (409.9) (514.8) (728.2) (325.6) (445.8) (561.2) (796.8)
54 6.0 8.2 10.3 14.7 890 1200 1530 2170 990 1340 1710 2440
(1350) (4.6) (6.3) (7.9) (11.2) (403.6) (544.5) (692.0) (985.0) (448.6) (608.1) (775.8) (1108.2)
60 6.8 9.3 11.8 16.8 1020 1400 1780 2530 1120 1550 1980 2820
(1500) (5.2) (7.1) (9.0) (12.8) (461.5) (635.3) (806.8) (1149.8) (508.8) (704.5) (896.8) (1281.5)
66 7.9 10.9 13.8 19.7 1150 1570 2010 2880 1260 1730 2220 3190
(1650) (6.0) (8.3) (10.6) (15.1) (519.0) (712.4) (911.1) (1305.8) (570.2) (786.1) (1007.9) (1449.3)
72 8.8 12.2 15.5 222 1520 2120 2690 3880 1710 2400 3050 4410
(1800) (6.7) (9.3) (11.9) (17.0) (689.9) (962.1) (1222.5) (1761.3) (777.0) (1088.2) (1384.8) (2001.0)
78 1.4 15.8 20.1 28.9 1750 2400 3100 4490 1950 2700 3490 5060
(1950) (8.7) (12.1) (15.4) (22.1) (791.1) (1090.7) (1409.0) (2039.7) (885.5) (1223.1) (1583.9) (2298.9)
84 12.6 17.4 223 32.1 1900 2680 3430 4960 2120 3000 3840 5560
(2100) (9.6) (13.3) (17.0) (24.5) (862.7) (1217.4) (1558.6) (2254.4) (959.6) (1359.6) (1743.2) (2526.8)
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@ For cast-in-place construction, increase concrete volumes by approximately 12%.

CONCRETE END SECTIONS
FOR PIPE CULVERTS 15" (375 mm)
THRU 84" (2100 mm) DIA.
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Pipe Rise

(200)

3 (75) 9@ Drain holes
8' (2.40 m) cts. max.,

typ.

@ Culvert end section ties

at mid-height of end

section joint, typ.

Min. 6 (150) thick
bed of granular

bedding

Culvert End Section length (L)

Toewall

(See Roadway Plans)

ELEVATION

* This dimension shall be increased by 1% (38) for

CIP field construction.

Restraint angle with tie plate (typ.).
Omit between multiple end sections.

8 (200) min. for EQRS < 21 (525)

Backwall —\

Hatched area indicates void between

r

the pipe and the backwall to be
filled with Class Sl concrete.

12 (300) min. for EQRS = 21 (525)

Pipe Span
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Rise (R)

Y e
*
S E
o .e,Q N\ o
” N 24 (600
8E C T — typ.
= = — = B I NSV
S 8 Span (S) i \
=~ (200) Granular
bedding
END VIEW
PIPE CULVERT END SECTION DIMENSIONS
L
Equivalent S| f End Secti
Round Size Pipe Pipe ope of End section
Pipe 1.D. Span Rise A R S 1:2 1:3 1:4 1:6
15 23 14 15 28 36 5'-4" 7-8" 10'-0" 14'-8"
(375) (575) (350) (375) (711) (914) (1.62m) | (2.34m) | (3.05m) | (447 m)
18 23 14 15 28 36 5'-4" 7'-8" 10'-0" 14'-8"
(450) (575) (350) (375) (711) (914) (1.62m) | (2.34m) | (3.05m) | (447 m)
21 30 19 15 38 3-8" 7-0" 10'-2" 13'-4" 19'-8"
(525) (750) (475) (375) (365) (1.12m) | (2.14m) | (3.10 m) | (4.07m) | (6.00 m)
24 30 19 15 38 3-8" 7'-0" 10'-2" 13'-4" 19'-8"
(600) (750) (475) (375) (965) (1.12m) | (2.14m) | (38.10m) | (4.07m) | (6.00 m)
27 34 22 15 3-5" 4'-0" 7-6" 10-11" 14'-4" 21-2"
(675) (850) (550) (375) (1.04m) | (1.22m) | (229 m) | (3.33m) | (4.38m) | (6.46 m)
30 38 24 15 3-7" 4'-4" 7'-10" 11'-5" 15'-0" 22'-2"
(750) (950) (600) (375) (1.09m) | (1.32m) | (2.39m) | (3.48m) | (4.57m) | (6.75m)
36 45 29 16 4'-1" 5-0" 8'-10" 12-11" 17'-0" 25'-2"
(900) (1125) (725) (400) (1.24m) | (1.52m) | (269 m) | (3.94m) | (5.18m) | (7.67 m)
42 53 34 16 4'-6" 5'-10" 9-8" 14'-2" 18'-8" 27'-8"
(1050) (1325) (850) (400) (1.37m) | (1.78 m) | (2.95m) | (4.32m) | (5.69m) | (8.44 m)
48 60 38 17 411" 6'-6" 10'-6" 15'-5" 20'-4" 30-2"
(1200) (1500) (950) (425) (1.50m) | (1.98m) | (3.20m) | (4.71m) | (6.21m) | (9.21 m)
54 68 43 17 5-4" 7'-2" 11'-4" 16'-8" 22'-0" 32'-8"
(1350) (1700) (1075) (425) (1.63m) | (218m) | (3.45m) | (5.08 m) | (6.71m) | (9.96 m)
60 76 48 18 5-10" 8'-0" 12'-4" 18'-2" 24'-0" 35'-8"
(1500) (1900) (1200) (450) (1.78m) | (244 m) | (3.76m) | (5.54m) | (7.32m) | (10.87 m)
66 83 53 18 6'-3" 8'-8" 13-2" 19'-5" 25'-8" 38'-2"
(1650) (2075) (1325) (450) (1.91m) | (264m) | (4.02m) | (5.92m) | (7.83m) | (11.64 m)
72 91 58 19 6'-9" 9'-4" 14'-2" 20'-11" 27'-8" 41'-2"
(1800) (2275) (1450) (475) (206m) | (2.84m) | (4.32m) | (6.38m) | (8.44m) | (12.56 m)
See Sheet 3 for GENERAL NOTES.
DATE REVISIONS CONCRETE END SECTIONS FOR ELLIPTICAL
4-15-16 | Added general note for PIPE CULVERTS 15" (375 mm)
multiple end sections.
THRU 72" (1800 mm) EQUIVALENT DIAMETER|
4-1-16 Added note to omit restraint angle (Sheet 1 of 3)
and tie plate for mult. end sections. STANDARD 542011-02




2-#5 (16) bars

each face

1
|
|
I
|
|
|
|
|
|
Ml
|
|
777777777 1 ry
(13) at
12 (300) cts.
B+
LONGITUDINAL SECTION
(Showing bottom slab and backwall reinforcement.)
¢ Joint — Y4 (6) Tie R
g ‘ N B J ‘ . N ‘ 5 -
TI|O = o .
&g 2 : I/ : :
3 . . . . .
i %_______.i@ E i
3
1% (44) 16 (400) 16 (400) \ Restraint angle
typ.
¢ 1 (25) @ Anchor rods with
2Y4 x 2V4 x %16 (56 x 56 x 8)
R washers installed in 1%
(28) & formed holes in end
section walls
SECTION A-A
(Showing end section tie details)
3 (75) G corrugated N
PE pipe. | AN ?—\Q
Fill with nonshrink
grout F
6-#5 (16) bars
placed as shown
#4 (13) bars drilled and —— Sl=
grouted with approved g g
chemical adhesive into [
toewall in 9 (225) min. 1% (38) ©
deep holes at 18 (450) cl. typ.

cts., max.
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/
A ~
B>~ 2-#5 (16) bars at 6 (150) cts. ]
for EQRS > 48 (1200), typ.
each face
N\ "
1-#5 (16) bar
F each face, typ. V—_—’:
~ ~ - -

SECTION B-B

(Showing backwall reinforcement only.)
(Pipe omitted for clarity.)

6 (150 5
X
1(25) R
vp. %6 (8) I
1| -6 =
%(13) R — =
[ | N | _
L6x4x7 ¢ 1% (31) @ hole for 1 (25) @
(150 x 100 x 13) anchor rod with
¢ 1% (31) @ hole in 3 2Vax 2Vax %6
bottom leg of angle (75) (56 x 56 x 8)
R washer

RESTRAINT ANGLE DETAIL

, 36 (900)
\ C 1% x 2% .
o 'ﬁe(?{) (31x 63) tM (56)
|~ Slotted hole, typ. yp.
lo D |

—

TIE PLATE DETAIL

1-#5 (16) bar for EQRS < 48 (1200), typ. each face

***  The Contractor may use lap splices for the sidewall

LAP DIMENSION
#4 (13)bar = 17 (425)
#5 (16)bar =21 (525)
#6 (19)bar = 25 (625)

reinforcement at the locations shown.

* .g

o ¥ °

1% (38) cl. R S 3

(Typ., except @ I n

as noted) #4 (13) bars at by A

b 12 (300) cts. s B
Optional bonded 1
construction joint iXi
= = 7 < )
8 (typ.) A / [ 1%(38)cl.

(200)

REINFORCEMENT SCHEDULE

(3 (75) cl. for
CIP constr.)

SECTION C-C

Equivalent Asim
Round Size
Pipe I.D. Bar Size | Bar Spacing
15 4 12
(375) (13) (300)
18 4 12
(450) (13) (300)
21 4 12
(525) (13) (300)
24 4 12
(600) (13) (300)
27 4 12
(700) (13) (300)
30 4 12
(750) (13) (300)
36 4 12
(900) (13) (300)
42 4 12
(1050) (13) (300)
48 4 8
(1200) (13) (200)
54 4 8
(1350) (13) (200)
60 4 8
(1500) (13) (200)
66 5 8
(1650) (16) (200)
72 5 8
(1800) (16) (200)

CONCRETE END SECTIONS FOR ELLIPTICAL
PIPE CULVERTS 15" (375 mm)
THRU 72" (1800 mm) EQUIVALENT DIAMETER

(Sheet 2 of 3)

STANDARD 542011-02




QUANTITIES

Equivalent Concrete yd*(m®) (D Reinforcement Without Lap Ibs. (kg) Reinforcement With Lap Ibs. (kg)
Round Size Slope of End Section Slope of End Section Slope of End Section
Pipe 1.D. 1:2 1:3 1:4 1:6 1:2 1:3 1:4 1:6 1:2 1:3 1:4 1:6
15 1.5 1.9 23 3.0 220 270 320 420 240 300 350 470
(375) (1.1) (1.6) (1.8) (2.3) (120.8) (148.3) (172.9) (228.5) (132.3) (164.3) (192.8) (257.4)
18 1.5 1.9 23 3.0 220 270 320 420 240 300 350 470
(450) (1.3) (1.6) (1.8) (2.3) (120.8) (148.3) (172.9) (228.5) (132.3) (164.3) (192.8) (257.4)
21 22 2.8 35 48 310 390 470 630 330 420 520 700
(525) (1.7) (2.1) (2.7) (3.7) (167.2) (172.9) (211.5) (285.2) (181.8) (189.3) (232.9) (316.3)
24 22 2.8 35 438 310 390 470 630 330 420 520 700
(600) (1.7) (2.1) (2.7) (3.7) (167.2) (172.9) (211.5) (285.2) (181.8) (189.3) (232.9) (316.3)
27 25 3.2 3.9 5.4 330 420 510 690 360 460 560 760
(700) (1.9) (2.4) (3.0) 4.1 (181.7) (190.1) (231.4) (310.5) (197.0) (208.0) (254.3) (343.1)
30 2.7 35 43 5.9 350 450 540 730 380 490 600 810
(750) (2.1) (2.7) (3.3) (4.5) (193.1) (201.9) (244.9) (331.3) (209.5) (220.4) (268.7) (365.3)
36 3.3 4.4 54 7.5 430 560 690 940 470 610 740 1020
(900) (2.5) (3.4) 4.1) (5.7) (237.6) (252.2) (309.3) (423.4) (255.8) (273.0) (335.9) (461.8)
42 4.0 5.3 6.6 9.2 510 660 820 1120 550 700 880 1220
(1050) (3.1) (4.1) (5.0) (7.0) (279.8) (295.6) (369.1) (508.5) (299.8) (317.9) (398.7) (551.3)
48 4.7 6.2 7.8 10.9 660 870 1070 1490 710 940 1160 1610
(1200) (3.6) (4.7) (6.0) (8.3) (362.5) (391.5) (485.4) (672.8) (389.5) (422.8) (525.7) (731.4)
54 53 7.2 9.0 12.6 730 960 1190 1670 780 1030 1290 1810
(1350) (4.1) (5.5) (6.9) (9.6) (400.1) (434.4) (540.2) (756.6) (428.9) (467.9) (583.7) (820.5)
60 6.3 85 10.7 15.1 830 1110 1390 1950 890 1180 1490 2100
(1500) (4.8) (6.5) (8.2) (11.5) (458.1) (500.0) (629.0) (882.2) (488.7) (535.9) (676.2) (951.4)
66 71 9.6 12.2 17.2 1080 1470 1840 2610 1180 1610 2030 2880
(1650) (5.4) (7.3) (9.3) (13.2) (596.0) (665.5) (836.2) (1185.3) (650.1) (729.0) (918.3) (1306.3)
72 8.2 111 14.0 19.8 1190 1620 2050 2930 1290 1770 2250 3220
(1800) (6.3) (8.5) (10.7) (14.9) (653.9) (734.2) (931.6) (1328.9) (710.7) (801.7) (1019.9) (1460.0)
@ For cast-in-place construction, increase concrete volumes by approximately 13%.
@ lllinois Department of Transportation
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GENERAL NOTES

This Standard is used with single pipe culverts and multi-pipe
culvert installations. For multi-pipe culvert installations, place the
end sections side-by-side leaving a 3 (75) space between adjacent
end section walls and fill the space(s) with Class S| concrete.

The number of segments shown in elevation is for example only.
The length and number of precast sections required to construct
the end section shall be determined by the Contractor.

See roadway plans for slope (V:H) and pipe inside diameter.

End section may be installed up to + 15 degrees skewed with
roadway.

2V x 2V4 x %6 (56 x 56 x 8) plate washers shall be provided under
each nut required for the anchor rods. Holes in the walls for the
culvert tie assembly may be drilled using core bits in lieu of formed
holes.

See Standard 542311 for end sections having traversable pipe
grate.

All slope ratios are expressed as units of vertical displacement to
units of horizontal displacement (V:H).

All dimensions are in inches (millimeters) unless otherwise shown.

CONCRETE END SECTIONS FOR ELLIPTICAL
PIPE CULVERTS 15" (375 mm)
THRU 72" (1800 mm) EQUIVALENT DIAMETER
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STANDARD 542011-02




(150)

2 - No. 5 (No. 16) h1 bars,
1% (40) cl. from bottom
of headwall.

* If the embankment slope above the
headwall is flatter than 1:2, provide
wings for a 1:2 slope.

No. 4 (No. 13)
h bar \

/> 2 - No. 5 (No. 16) h1 bars.

~
—_—3~

|

* Slope 1:1% or 1:2

N No. 4 (No. 13) v bars
/ | No. 4 (No. 13) v bars No. 4 (No. 13) v bars —\ at 12 (300) cts.
Pipe : at 12 (300) cts. o at 12 (300) cts.
culvert I /
| [
T | v |
! v !
| ~ | o
| 3 |
| ©o|T |
| |
1 L
|_ ________ —_ —_———— L
|
3 v ® § : No. 4 (No. 13) v bars
- No. 4 (No. 13) v bars ! | at 18 (460) cts. |
at 12 (300) cts.
SECTION A-A END VIEW
p
o|8
BAR - h1 S
Bent in field, two
req. for each headwall.
| p |
A o
t_ crire BAR - h
culvert Bent in field, one
req. for each headwall.
—r_‘
BAR -v
GENERAL NOTES
Dia. r Build tops of headwalls parallel to grade line.
15 21 All slope ratios are expressed as units of vertical
(375) (551) displacement to units of horizontal displacement
18 24 (V:H).
(450) (626) All dimensions are in inches (millimeters)
24 30 unless otherwise shown.
(600) (765)
" " DATE REVISIONS REINFORCED CONCRETE END SECTIONS
@ lllinois Department of Transportation > (750) (917) 1-1-09 Switched units to English (metric). " FOR PIPE CUL'YERTS
15" (375 mm) THRU 36" (900 mm) DIA.
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ENGINEER OF BRIDGES AND STRUCTURES 6 1-1-07 | Soft converted metric reinforcement (Sheet 1 of 5)
APPROVED January 1 2009 : M bars. Added h, bars
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WINGS FOR 1:1% SLOPE

_ Nominal DIMENSIONS FOR CONCRETE Concrete Reinf. Bars - 2 End Sections Bars for
Skew Design Pive 2 End 2 End
Angle No. Dipa. A B c D E F G H J K M N |« Sections h - bars h1 - bars v-bars Sections
yd® (m?) o p q Lgth. p Lgth. No. Ibs. (kg)
DS 15-1% 15 28 10 29 19 6-11%" 3-5%" 38 19 3-5%" 36" 2% | 2% |gso 14 36" 21 3-9" 9'-0" 21 35" 28 90
(DS 375-1%) (375) (720) (260) (740) (485) (2.15m) (1.07 m) (980) (483) (1.07 m) (1.08 m) | (70) | (60) (1.1) (1.01m)| (551) |(1.09m)| (2.65m) | (551) | (1.04 m) (41
DS 18-1% 18 28 13 32 22 7-2%" 3-5%" 38 22 3-7%" 3.7%" 2% | 2% [gge 16 36" 24 3-9" 9-3" 24 3-8" 28 100
(DS 450-1%) (450) (720) (330) (810) (561) (2.22 m) (1.07 m) (980) (559) (1.11m) (1.11m) | (70) | (60) (1.2) (1.03m)| (626) |(1.12m)| (278 m) | (626) | (1.12m) (45)
5° DS 24-1% 24 34 16 39 30 8-10%" 4-2Y" 3-10" 30 4'-5%" 4'-5%" 2% | 2% 85° 2.2 4'-3" 32 47" 11'-6" 32 44" - 140
(DS 600-1%) (600) (870) (410) (990) (765) (2.73 m) (1.29 m) (1.18 m) (762) (1.36 m) (1.37m) | (70) | (60) (1.7) (1.23m)| (832) |(1.33m)| (3.39m) | (832) | (1.32m) (63)
DS 30-1% 30 39 19 39" 36 10-3" 4-9%" 45" 36 517" 5-1%" 2% | 2% [gge 2.7 410" 39 52" 13-3" 39 411" 6 180
(DS 750-1%) (750) (990) (480) (1140) (917) (3.12m) (1.47 m) (1.35m) (914) (1.56 m) (1.56 m) | (70) | (60) (2.1) (1.39m)| (983) |(1.51m)| (3.88m) | (983) | (1.50 m) (81)
DS 36-1% 36 39" 22 44" 387" 1M-11" 5-6%" 51" 38" 5-11%" 5-11%" 2% | 2% [geo 33 5-7" 311" | 6-0" 156" | 3-11" 5-7" . 240
(DS 900-1%) (900) (1140) | (560) (1320) (1123) (3.63 m) (1.69 m) (1.55m) |(1.119m)| (1.81m) (1.82m) | (70) | (60) (2.5) (1.6m) | (1.19m)| (1.73m)| (4.52m) | (1.19m)| (1.70 m) (108)
DS 15-1% 15 28 10 29 19% 7-0%" 37" 36% 19 36" 3-6%" 2% | 2% 80° 1.5 3-4" 22 3-10" 9-0" 22 3-6" 28 90
(DS 375-1%) (375) (720) (260) (740) (490) (2.17 m) (1.12 m) (940) (483) (1.08 m) (1.09m) | (70) | (60) (1.2) 972) | (557) |(1.14m)| (2.67m) | (557) | (1.07m) (41)
DS 18-1% 18 28 13 32 22 7'-3%" 37" 36% 22 3-7%" 3-8%" 2% | 2% [gge 16 34" 25 3-10" 9-3" 25 3-9" 8 100
(DS 450-1%) (450) (720) (330) (810) (568) (2.24 m) (1.12m) (940) (559) (1.11m) (1.13m) | (70) | (60) (1.2) (990) | (633) |(1.17m)| (2.8m) | (633) | (1.14m) (45)
10° DS 24-1% 24 34 16 39 30% 9'-0" 45" 3-8%" 30 4'-5%" 4-6%" 2% | 2% [gge 2.2 41" 33 48" 116" 33 45" 24 150
(DS 600-1%) (600) (870) (410) (990) (774) (2.76 m) (1.36 m) (1.14 m) (762) (1.37. m) (1.39m) | (70) | (60) (1.7) (1.18m)| @41 | (14m) | (342m) | (841) | (1.35m) (68)
DS 30-1% 30 39 19 39" 36% 10-4%" 5-0%" 4-3" 36 5-1%" 527" 2% | 2% [gge 2.8 4-9" 39 56" 13-6" 39 411" 6 180
(DS 750-1%) (750) (990) (480) (1140) (928) (3.15m) (1.54 m) (1.3 m) (914) (1.57 m) (1.58 m) | (70) | (60) (2.1) (1.34m)| (993) |(1.58 m)| (3.92m) | (993) | (1.50 m) (81)
DS 36-1% 36 39" 22 44" 3-8%" 12-0%" 5-10" 4-10%" 3-8" 6-0" 6-0%" 2% | 2% 80° 35 5'-6" 311" | 6-4" 15-9" 311" 57" 42 240
(DS 900-1%) (900) (1140) | (560) (1320) (1136) (3.67 m) (1.78 m) (149m) |(1.119m)| (1.83m) (1.84m) | (70) | (60) 2.7) (1.54m)| (12m) |(1.82m)| (456 m) | (1.2m) | (1.70 m) (108)
DS 15-1% 15 28 10 29 19% 72" 3-10" 35% 19 367" 377" 3 2 |45 15 34" 22 41" 9-3" 22 36" 28 90
(DS 375-1%) (375) (720) (260) (740) (500) (22m) (1.19 m) (910) (483) (1.09 m) (1.11m) | (80) | (50) (1.2) (942) | (567) | (1.2m) | 2.71m) | (567) | (1.07m) (41)
DS 18-1% 18 28 13 32 22% 7-5%" 3-10" 35% 22 38" 397" 3 2 [ 17 34" 25 4-1" 9'-6" 25 3-9" 28 100
(DS 450-1%) (450) (720) (330) (810) (579) (2.28 m) (1.19m) (910) (559) (1.13m) (1.15m) | (80) | (50) (1.3) (965) | (644) |(1.23m)| (2.84m) | (644) | (1.14 m) (45)
15° DS 24-1% 24 34 16 39 31 9-2" 4-7%" 3-6%" 30 4'-6%" 4-7%" 3 2 [c 2.3 40" 34 411" 11-9" 34 46" 2 150
(DS 600-1%) (600) (870) (410) (990) (789) (2.8 m) (1.43 m) (1.1m) (762) (1.39 m) (1.41m) | (80) | (50) (1.8) (1.15m)| (857) |(1.47m)| (3.47m) | (857) | 1.37m) (68)
DS 30-1% 30 39 19 39" 37% 10"-6%" 54" 4-1%" 36 5'-2%" 5.-3%" 3 R 29 4'-8" 34" 5-9" 13-9" 34" 5'-Q" 40 200
(DS 750-1%) (750) (990) (480) (1140) (946) (3.21m) (1.63 m) (1.25 m) (914) (1.59 m) (1.62m) | (80) | (50) (2.2) (1.3m) | (1.01m)| (1.67 m)| (3.98m) | (1.01m)| (1.52 m) (90)
DS 36-1% 36 3.9 22 44" 397" 12'-3%" 6-2" 4'-8%" 3-8" 6-1" 6-2%" 3 2 [ 38 5-3" 40" 6'-6" 15-9" 40" 5'-8" 16 260
(DS 900-1%) (900) (1140) | (560) (1320) (1158) (3.73 m) (1.87 m) (1.44m) |(1.119m)| (1.85m) (1.88m) | (80) | (50) (2.9) (1.49m) | (1.22m)| (1.92 m)| (4.63m) [ (1.22m)| (1.73 m) (17
DS 15-1% 15 28 10 29 20% 74" 4-0%" 347 19 3-7%" 3-8%" 3 2 {700 16 39 23 44" 9'-6" 23 37" 28 90
(DS 375-1%) (375) (720) (260) (740) (514) (2.26 m) (1.26 m) (880) (483) (1.11m) (1.15m) | (80) | (50) (1.2) 916) | (581) |(1.27m)| (2.77m) | (581) | (1.09 m) (41)
DS 18-1% 18 28 13 32 23% 7'-7%" 4-0%" 347 22 3-9" 3-10%" 3 2 {700 17 39 26 44" 9-9" 26 3-10" 28 100
(DS 450-1%) (450) (720) (330) (810) (595) (2.34 m) (1.26 m) (880) (559) (1.15 m) (1.19m) | (80) | (50) (1.3) (938) | (661) |(1.31m)| (2.9m) | (661) | (1.17m) (45)
20° DS 24-1% 24 34 16 39 32 9-4%" 4-11%" 3-5%" 30 4-7%" 4-9" 3 2 |70 2.4 311" 35 52" 12-0" 35 47" 38 160
(DS 600-1%) (600) (870) (410) (990) (811) (2.87 m) (1.52 m) (1.07 m) (762) (1.42 m) (1.45m) | (80) | (50) (1.8) (1.11m)| (879) |(1.56 m)| (3.55m) | (879) | (1.40 m) (72)
DS 30-1% 30 39 19 39" 28% 10"-9%" 5'.-8" 3-11%" 36 5'-47," 5-5%" 3 2 500 3.1 45" 35" | 5-11" | 139" 35" 5-1" 42 210
(DS 750-1%) (750) (990) (480) (1140) (973) (3.29 m) (1.73m) (1.21 m) (914) (1.63 m) (1.66 m) | (80) | (50) (2.4) (1.26 m) | (1.04 m) | (1.77 m) | (4.07m) | (1.04 m) | (1.55 m) (95)
DS 36-1% 36 3.9 22 44" 3-10%" 12-7" 6-6%" 47" 38" 6-2%" 647" 3 2 [0 4.0 5-3" 41 | 6-11" | 16-3" 41" 5'-9" 50 280
(DS 900-111/2) (900) (1140) | (560) (1320) (1191) (3.86 m) (1.99 m) (1.411 m) |(1.119m) (1.91m) (1.93 1m) (810) (50) (3.1) (1.45m) | (1.26 m)| (2.03m)| (4.73m) | (1.26m) | (1.75 m) (126)
DS 15-1<2 15 28 10 29 21 7-7 44 33% 19 3-8% 3-10% 3% | 1% [gs0 16 39 23 47 9'9 23 37 28 90
(DS 375-1%) (375) (720) (260) (740) (533) (2.33m) (1.34 m) (860) (483) (1.14 m) (1.19m) | (90) | (50) (1.2) (893) | (600) |(1.36m)| (2.85m) | (600) | (1.09 m) (41)
DS 18-1% 18 28 13 32 24Y% 7-10%" 4'-4" 33% 22 3-107%" 4'Q" 3% | 1% 65° 1.8 38 27 47" 10-0" 27 311" 32 120
(DS 450-1%) (450) (720) (330) (810) (617) (2.42 m) (1.34 m) (860) (559) (1.19 m) (1.23m) | (90) | (50) (1.4) (914) | (683) |(1.39m)| (2.99m) | (683) | (1.19 m) (54)
250 DS 24-1% 24 34 16 39 33 9-8%%" 5-3%" 3-47%" 30 4-9%" IRTYAL 3% | 1% [gs0 25 3-10" 35 56" 12-3" 35 47" 38 160
(DS 600-1%) (600) (870) (410) (990) (841) (2.97 m) (1.62 m) (1.04 m) (762) (1.46 m) (1.51m) | (90) | (50) (1.9) (1.09m)| (909) |(1.66 m)| (3.65m) | (909) | (1.40 m) (72)
DS 30-1% 30 39 19 39" 3-3%" 112" 6-0%" 3-10%" 36 5-6" 58" 3% | 1% | g 33 4'-5" 36" 6-4" 14'-3" 36" 5-2" " 220
(DS 750-1%) (750) (990) (480) (1140) (1008) (3.4m) (1.83 m) (1.18 m) (914) (1.68 m) (1.72m) | (90) | (50) (2.5) (1.23m) | (1.08 m)| (1.88 m) | (4.18 m) | (1.08 m) | (1.58 m) (99)
DS 36-1% 36 3.9 22 44" 4-0%%" 13-0%" 6-11%" 457" 38" 657" 6-7" 3% | 1% g5 43 5-0" 43" 7-3" 16'-6" 4'-3" 5-11" 50 280
(DS 900-1%) (900) (1140) | (560) (1320) (1235) (3.96 m) (2.12 m) (1.36m) | (1.119m)| (1.96 m) (2 m) (90) | (50) (3.3) (1.41m)| (1.3m) | (2.16 m)| (4.87 m) | (1.3 m) | (1.80 m) (126)
DS 15-1% 15 28 10 29 22 7-10%" 48" 32% 19 3-10%" 4-0%" 3% | 1% 60° 17 37 24 411" 10-0" 24 3-8" 36 110
(DS 375-1%) (375) (720) (260) (740) (558) (2.43 m) (1.44 m) (830) (483) (1.19 m) (1.24m) | (90) | (40) (1.3) (873) | (626) |(1.46m)| (2.95m) | (626) | (1.12m) (50)
DS 18-1% 18 28 13 32 25% 821" 4'-8" 32% 22 40" 421" 3% | 1% 60° 1.9 38 28 5-0" 10'-6" 28 40" 2 130
(DS 450-1%) (450) (720) (330) (810) (645) (2.52 m) (1.44 m) (830) (559) (1.23 m) (1.29m) | (90) | (40) (1.5) (893) | (712) |(1.49m)| (31m) | (712) | (1.22m) (59)
30° DS 24-1% 24 34 16 39 34% 10-1%" 5.8" 3-30" 30 4-1%" 5-1%" 3% | 1% 60° 2.7 3-9" 37 511" 12-9" 37 49" 40 170
(DS 600-111/2) (600) (870) (410) (990) (889) (3.1 r3n) (1.74 m) (1.01 m) (762) (1 .523m) (1.58 m) (910) (410) (2.1) (1.06m)| (949) |(1.78m)| (3.79m) | (949) | (1.45 m) (77)
DS 30-142 30 39 19 3.9 357 11-7% 6'-6 3-9 36 5'-8% 511 3% | 1% |50 35 44 3-8 6-9 14'-9 3-8 5'-4 . 230
(DS 750-1%) (750) (990) (480) (1140) (1055) (3.55 m) (1.98 m) (1.15 m) (914) (1.75 m) (1.8m) | (90) | (40) (2.7) (1.2m) |(1.12m)| (2.02m)| (4.34m) | (1.12m)| (1.63 m) (104)
DS 36-1% 36 3.9 22 44" 423" 13-7" 7-6" 44" 3-8" 6-8%" 6-10%" | 3% | 1% [q0 46 5-0" 455" | 710" | 17-3" 4'-5" 6-1" 54 300
(DS 900-1%) (900) (1140) | (560) (1320) (1292) (4.13 m) (2.28 m) (1.32m) |(1.119m)| (2.04 m) (2.09m) | (90) | (40) (3.5) (1.37m) | (1.36 m)| (2.32 m)| (5.05m) | (1.36 m) | (1.86 m) (135)
REINFORCED CONCRETE END SECTIONS
@ lllinois Department of Transportation " FOR PIPE CUL'YERTS
15" (375 mm) THRU 36" (900 mm) DIA.
APPROY a1, 2009 8 SKEWED WITH ROADWAY
ENGINEER GF BRIDGES AND STRUCTURES % (Sheet 2 of 5)
APPROVED January 1 2009 -
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WINGS FOR 1:1% SLOPE

, Nominal DIMENSIONS FOR CONCRETE Congrete Reinf. Bars - 2 End Sections Bars for
Skew Design . 2 End 2 End
Angle No. I;lipae A B c D E F G H J K M N | a Sections h - bars h1 - bars v-bars Sections
' yd® (m?) 0 P q Lgth. P Lgth. No. Ibs. (kg)
DS 15-1% 15 28 10 29 23% 8-3%" 5'-0%" 31% 19 4'-0%" 4-3" 3% | 1% |gge 1.8 37 26 5-3" 10-6" 26 3-10" 36 110
(DS 375-1%) | (375) (720) | (260) (740) (590) (2.55m) | (1.56m) (820) (483) | (124m) | (1.31m) | (90) | (40) (1.4) (855) | (658) |(1.57m)| (3.09m) | (658) | (1.17 m) (50)
DS 18-1% 18 28 13 32 27 877" 5'-0%" 31% 22 420" 4'-5" 3% | 1% |gge 2.0 37 29 53" 10'-9" 29 4-1" 36 130
(DS 450-1%) | (450) (720) | (330) (810) (682) (2.65m) | (1.56 m) (820) (559) | (129m) | (1.36m) | (90) | (40) (1.5) (876) | (750) |(1.61m)| (3.24m) | (750) | (1.25m) (59)
350 | DS 24-1% 24 34 16 39 36% 10-7%" 6'-1%" 38% 30 5.-215" 5-5%" | 3% [ 1% g 2.9 3-8" 39 6-4" | 133" 39 411" 40 170
(DS 600-1%) |  (600) (870) | (410) (990) (930) (3.26m) | (1.88m) (980) (762) (1.6m) | (1.66m) | (90) | (40) (2.2) (1.04m) | (1.0m) | (1.92m)| (3.96m) | (1.0 m) | (1.50 m) (77)
DS 30-1% 30 39 19 3-9" 3-8" 12'-3%" 7-0%" 3-8" 36 6-0%" 6-3" 3% | 1% g5 3.7 42" |3t |72t | 153 | 31t [ 57" 50 240
(DS 750-1%) |  (750) (990) | (480) (1140) | (1.116m) | (374m) | (215m) | (112m) | (914) | (1.84m) | (1.9m) | (90) | (40) (2.8) (1.17m) | (1.18 m) | (2.18 m) | (4.54 m) | (1.18 m) | (1.70 m) (108)
DS 36-1% 36 3-9" 22 4-4" 4-5%" 14-3%" 8-1%" 4-2%" 3-8" 701" 7-3%" | 3% | 1% g 4.9 4-11" | 4-8" | 85" | 18-0" | 4-8" 6-4" 56 310
(DS 900-1%) | (900) | (1140) | (560) (1320) | (1.366m) | (4.35m) | (2.47m) (1.3m) [(1.119m)| (214m) | (221m) | (90) | (40) (3.8) (1.34 m) | (1.43 m) | (2.51 m)| (5.29 m) | (1.43 m) | (1.93 m) (140)
DS 15-1% 15 28 10 29 24% 8-10" 5'-%" 31 19 4-3%" 4-6%" | 3% [ 1% [0 1.9 37 27 58" | 11-0" 27 311" a8 120
(DS 375-1%) | (375) (720) | (260) (740) (631) 71m) | (1.71m) (780) (483) | (1.32m) | (1.39m) |(100)| (40) (1.5) (840) | (700) |(1.71m)| (3.25m) | (700) | (1.19 m) (54)
DS 18-1% 18 28 13 32 28% 9-1%" 5-6%" 31 22 4.-5%" 4-8% [ 3% | 1% [50 2.2 36 31 58" | 11-3" 31 4-3" 38 130
(DS 450-1%) | (450) (720) | (330) (810) (730) (281m) | (1.71m) (780) (559) | (1.37m) | (1.44m) |(100)| (40) (1.7) (860) | (798) |(1.76m)| (3.41m) | (798) | (1.30m) (59)
40° | DS24-1% 24 34 16 39 3-3%" 14" 6-8%" 37% 30 5-6%" 5-9%" | 3% | 1% |40 3.1 38" | 36" | 6-10" [ 140" | 36" 5-2" 48 200
(DS 600-1%2) | (600) (870) | (410) (990) (995) (347m) | (2.08m) (960) (762) (1.7m) | (1.77m) |(100)| (40) (2.4) (1.02m) | (1.07m)| (2.1 m) | (4.18 m) | (1.07 m) | (1.58 m) (90)
DS 30-1% 30 39 19 3-9" 311" 13-0%" 7-8%" 3-7" 36 6-5" 6-7%" | 3% [ 1% |50 4.0 42" | 42" | 711" | 16-3" | 42" | 5-10" 54 260
(DS 750-1%) | (750) (990) | (480) (1140) | (1193 m) | (3.98m) | (2.35m) (1.1m) | (914) | (1.95m) | (2.03m) |(100)| (40) (3.1) (1.15m) | (1.26 m) | (2.38 m) | (4.79 m) | (1.26 m) | (1.78 m) (117)
DS 36-17% 36 3-9" 22 4-4" 497" 15'-3" 8-10%" 4% 3-8" 7-6" 7-9" 3% | 1% (590 5.3 4-10" | 5-0" | 92" | 190" | 5-0" 6-8" 62 340
(DS 900-1%) | (900) | (1140) | (560) (1320) | (1.461m) | (4.64m) (2.7 m) (1.26m) |[(1.119m)| (228 m) | (2.35m) |(100)| (40) (4.1) (1.32m) | (1.53 m) | (2.74 m) | (5.59 m) | (1.53 m) | (2.03 m) (153)
DS 15-1% 15 28 10 29 27 9-6" 6-1%" 30% 19 4-7%" 4-10%" [ 4 [ 1% [46. 2.1 36 29 6-1" | 116" 29 41" 40 130
(DS 375-1%) | (375) (720) | (260) (740) (683) 292m) | (1.88m) (780) (483) | (142m) | (1.5m) |(100)] (30) (1.6) (829) | (753) |(1.89m)| (3.47m) | (753) | (1.25m) (59)
DS 18-1% 18 28 13 32 31 9-10%" 6-1%" 30% 22 4-9%" 5-0%" 4 1% [0 24 36 34 62" | 12-0" 34 4-6" " 150
(DS 450-1%) | (450 (720) | (330) (810) (791) (3.03m) | (1.88m) (780) (6559) | (1.47m) | (1.56m) |(100)| (30) (1.8) (847) | (859) |(1.94m)| (3.64m) | (859) | (1.37 m) (68)
450 | DS24-1% 24 34 16 39 3-6%" 12-3%" 7-4%" 36% 30 5-11%" 6-3" 4 1 1% [ 3.4 38" | 39" | 77 | 150" | 39" 55" 50 210
(DS 600-1%) |  (600) (870) | (410) (990) | (1.078m) | (3.74m) | (2.28m) (950) (762) | (1.83m) | (1.91m) |(100)| (30) (2.6) (1.0m) |(1.15m)| (2.31 m)| (4.47 m) | (1.15 m) | (1.65 m) (95)
DS 30-1% 30 39 19 3-9" 4-3" 141" 8-6" 3-6%4" 36 6-11" 7-2" 4 1% |5 44 42" | 45" | g8 | 173" | 45" 6-1" - 300
(DS 750-1%) | (750) (990) | (480) (1140) | (1.293m) | (429m) | (259m) | (1.08m) | (914) 21m) | (219m) |(100)| (30) (3.4) (1.13m) | (1.36 m) | (2.63 m)| (5.12m) | (1.36 m) | (1.86 m) (135)
DS 36-1% 36 3-9" 22 4-4" 527" 16'-5%" 9-9%" 4-0%" 3-8" 8-1" 847" 4 1% [, 5.7 4-10" | 55" | 10-0" | 20-3" | 5-5" 71" 56 370
(DS 900-1%) | (900) | (1140) | (560) (1320) | (1.583m) | (5.01m) | (2.98m) | (1.24m) |(1.119m)| (2.46m) | (2.55m) |(100)| (30) (4.4) (1.3m) | (1.65m)|(3.02m)| (5.97 m) | (1.65 m) | (2.16 m) (167)
DS 15-1% 15 28 10 29 29% 10-4%" 610" 29% 19 507" 5-4" 4% [ 1,0 2.3 35 32 6-11" | 126" 32 44" 46 140
(DS 375-1%) | (375) (720) | (260) (740) (751) (3.18 m) (2.11.m) (770) (483) | (1.55m) | (1.64m) |(110)] (30) (1.8) (817) | (822) |(211m)| (3.75m) | (822) | (1.32m) (63)
DS 18-1% 18 28 13 32 24% 109" 6-10" 29% 22 5-2%" 5-6%" | 4% [ 1,0 2.6 36 37 | 6-11" | 130" 37 4-9" 46 160
(DS 450-1%) | (450 (720) | (330) (810) (870) (3.31m) (2.1 m) (770) (559) | (1.61m) | (1.7m) |(110)] (30) (2.0) (836) | (939) |(2.16m)| (3.94m) | (939) | (1.45m) (72)
500 | DS24-1% 24 34 16 39 3-10%" 13-4%" 8-3%" 36% 30 667" 6-10" | 4% [ 1 [, 3.7 37" | 41" | 84" | 16-0" | 4-1" 5-9" 56 230
(DS 600-1%) |  (600) (870) | (410) (990) | (1.185m) | (4.08m) | (2.55m) (930) (762) (2m) (2.09m) |(110)| (30) (2.8) (990) |(1.26 m)|(2.58 m)| (4.83 m) | (1.26 m)| (1.75 m) (104)
DS 30-1% 30 39 19 3-9" 4-8" 155" 9-6" 3-5%" 36 7'-6%" 7-10%" | 4% [ 1,0 48 41" | 4-10" | 9-7" | 186" | 4-10" | 6-6" 66 320
(DS 750-1%) |  (750) (990) | (480) (1140) | (1422m) | (4.7 m) (2.9 m) (1.06m) | (914) (2.3m) | (239m) |(110)| (30) (3.7) (1.12m) | (1.49 m) | (2.94 m)| (5.54 m) | (1.49 m) | (1.98 m) (144)
DS 36-1% 36 3-9" 22 4-4" 5-85" 18-0%" 10-11%" 40" 3-8" 8-10%" 9-2" 4% [ 1,0 6.3 49" | 591" | At | 219" | 51t [ 77" 24 410
(DS 900-1%) | (900) | (1140) | (560) (1320) | (1.741m) | (548m) | (3.34m) | (1.22m) |(1.119m)| (27m) | (2.78m) |(110)| (30) (4.8) (1.28 m) | (1.81 m) | (3.38 m) | (6.47 m) | (1.81 m) | (2.31 m) (185)
DS 15-1% 15 28 10 29 33 11-6%" 7-9" 29% 19 5-7%" 51" [ 4k [ 1 o 2.6 35 36 | 7-10" | 13-9" 36 4-8" 50 150
(DS 375-1%) | (375) (720) | (260) (740) (842) (3.54 m) (2.4 m) (760) (483) | (1.72m) | (1.82m) |(110)| (30) (2.0) (809) | (914) | (2.4m) | (412m) | (914) | (1.42m) (68)
DS 18-1% 18 28 13 32 38% 1-117% 7-9" 297 22 5'-9%" 6-1% | 4% [ 1 .. 2.9 36 35" [ 7-10" | 143" | 35" 5-1" 50 170
(DS 450-1%) | (450 (720) | (330) (810) (975) (3.68 m) (2.4 m) (760) (659) | (1.79m) | (1,89m) |(110)| (30) (2.2) (827) |(1.05m)|(2.46 m)| (4.33m) | (1.05m)| (1.55 m) (77)
5o | DS24-1% 24 34 16 39 447" 14'-10%" 9-5" 35% 30 7-3%" 7% A% 1 o 4.2 36" | 47" | 95" | 176" | 4-7" 6-3" 62 260
(DS 600-1%) |  (600) (870) | (410) (990) | (1.329m) | (4.55m) (2.9 m) (910) (762) | (223m) | (2.32m) |(110)] (30) (3.2) (978) | (1.4m) |(2.94m)| (5.32m) | (1.4 m) | (1.91 m) (117)
DS 30-1% 30 39 19 3-9" 5-2%" 17'-20%" 10-9%" 3-5" 36 8'-5%" 8-9" 4% [ 1 [0 5.4 41" [ 56" [ 10-11" [ 206" | 5-6" 72" ) 350
(DS 750-1%) |  (750) (990) | (480) (1140) | (1.594m) | (5.24 m) (3.3m) (1.04m) | (914) | (257m) | (2.67m) |(110)| (30) (4.1) (1.1m) |(1.66 m)|(3.33m)| (6.1m) |(1.66 m)| (2.19 m) (158)
DS 36-1% 36 3-9" 22 4-4" 6'-4%" 20-1%" 12'-5%" 3-11%" 3-8" 9-10%" 1025 [ 4% | 1 |40 71 49" | 67" | 128" | 240" | 6-7" 8-3" 56 212
(DS 900-1%) | (900) | (1140) | (560) (1320) | (1.951m) | (6.12m) | (3.79m) (1.2m) [(1.119m)| (3.01m) | (3.11m) |(110)] (30) (5.4) (1.26 m) | (2.02m) | (3.84 m)| (7.12m) | (2.02 m) | (2.52 m) (470)
DS 15-1% 15 28 10 29 38 13-1%" 9-0%" 29 19 6-415" 6-8%" | 4% [ 0% |40 2.9 34 35" | 90" | 15-3" | 3-5" 5-1" 54 170
(DS 375-1%) |  (375) (720) | (260) (740) (966) (4.03m) | (278 m) (750) (483) | (1.96m) | (2.07m) |(120)] (20) (2.2) (802) |(1.04m)|(2.78 m)| (4.62m) | (1.04 m)| (1.55 m) (77)
DS 18-1% 18 28 13 32 3-8" 13-7%" 9-0%%" 29 22 6-7%" 6-11%" | 4% | 0% (400 3.2 34 311" [ 9-0" | 15-0" [ 3-11" [ 5.7 58 200
(DS 450-1%) | (450 (720) | (330) (810) (1.118m) | (4.18m) | (2.78m) (750) (6559) | (2.04m) | (2.14m) |(120)] (20) (2.5) (820) |(1.19m)|(2.85m)| (4.86 m) | (1.19 m) | (1.70 m) (90)
60c | DS24-1% 24 34 16 39 5-0" 16-117%" | 10-117%" 35% 30 8-3%" 8-7%" | 4% | 0% |45 4.7 36" | 5-3" [ 110" | 199" [ 5-3" | 6-11" 79 300
(DS 600-1%) |  (600) (870) | (410) (990) | (1.524m) | (519m) | (3.36m) (900) (762) | (2.04m) | (2.65m) |(120)] (20) (3.6) (969) | (1.6 m) |(3.41m)| (5.98m) | (1.6 m) | (2.11m) (135)
DS 30-1% 30 39 19 3-9" 6-0" 19-7%" 12'-6%" 3-4%" 36 9-7%" 9-11%" | 4% | 0% (400 6.1 41" [ 6-3" | 128" | 230" [ 6-3" [ 7-11" 82 390
(DS 750-1%) |  (750) (990) | (480) (1140) | (1.828m) | (5.97m) | (3.83m) | (1.03m) | (914) | (2.93m) | (3.04m) |(120)| (20) (4.7) (1.09m) | (1.9m) | (3.87m)| (6.86m) | (1.9 m) | (2.41 m) (176)
DS 36-1% 36 3-9" 22 4-4" 7-4" 22-11%" 14'-5%" 3-10%" 3-8" 11-3%" 1-7%" | 4% | 0% |54 8.1 4 | T | e o269 | 7T 9-3" 98 530
(DS 900-1%) | (900) | (1140) | (560) (1320) | (2.238m) | (6.98m) | (441m) | (1.18m) |(1.119m)| (3.44m) | (3.564m) |(119)| (20) (6.2) (1.25m) | (2.31 m)| (4.46 m)| (8.02m) | (2.31 m)| (2.82 m) (239)
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WINGS FOR 1:2 SLOPE

_ Nominal DIMENSIONS FOR CONCRETE Congrete Reinf. Bars - 2 End Sections Bars for
Skew Design Pive 2 End 2 End
Angle No. Dipa. A B c D E F G H J K M N |« Sections h - bars h1 - bars v-bars Sections
yd® (m?) o p q Lgth. p Lgth. | No. Ibs. (kg)
DS 15-2 15 38 10 29 19 8-7%" 4-8%" 4-3%" 19 4-3%" 4 2% | 2% |goe 1.9 a7 21 | 411" | 113" | 551 35" . 110
(DS3752) | (375) | (960) | (260) (740) (485) 263m) | (142m) | (131m) | (483) | (1.31m) | (1.32m) | (70) | (60) (1.5) (133m)| (551) |(1.45m)| (3.33m) | (551) | (1.04 m) (50)
DS 18-2 18 38 13 32 22 8-10%" 4-8%" 4-3%" 22 4-5%" 4-5%" 2% | 2% |ggo 2.0 47" 24 411" | 118" 24 3-8" 34 120
(DS 450-2) | (450) | (960) | (330) (810) (561) 2.7 m) (42m) | (131m) | (659) | (1.86m) | (1.35m) | (70) | (60) (1.5) (136 m)| (626) |(1.48m)| (4.47m) | (626) | (1.12m) (54)
. DS 24-2 24 3-10" 16 39 30 10-11" 58" 520" 30 557" 55%" | 2% | 2% |ae 2.9 5.5" 32 | 5-11" | 14-0" 32 44 180
5 ([I)DSS 63000-22) (63000) a 41?‘ m) (411 90) (393) (73665) (31.315m) (1.6725 m_| (158 m) (73662) (165m) | (166m) | (10) | (60) &9 (g.;) (1(.3623 m) (83392) (15779 m) (41.(2523m) (83392) (143$1m) 42 (2831 0)
> o o L £ ol o 7 : oo 4% A en
(DS 750-2) | (750) | (1.32m)| (480) | (1.14m) (917) G78m) | (1.96m) | (179m) | (O14) | (189m) | (189m) | (70) | (60) 85 2.8) (1.84m)| (983) | (2.0m) | (4.83m) | (983) | (1.50m) | 8 (104)
DS 36-2 36 5.0" 22 44" 387" 145" 743" 6-974" 3-8" 720" 72%" | 2% | 2% |ae 45 722" | 3-11" | 7-8" | 18-9" | 3-11" | 5-7" 300
(0S900-2) | (900) |(152m)| (560) | (1.32m) | (1123m) | (439m) | (225m) | (207m) |(1119m)| @19m) | @2m) | (70) | (60) 85 (3.4) @212m) | (119 m)| 23m) | Bem) |(1.19m)| (1.70m) | % (135)
DS 15-2 15 38 10 29 19% 8-9" 411" 417" 19 44 45" 2% | 2% o 2.0 44" 22 51" | 22-3" 22 36" 110
(LE)SS 31785-22) (31785) (93680) (216??) (7;20) 490) (29656 m) 1.5:m) (26m | @83 | (132m | (1.33m) | (0) | (0) 80 (i5) (128 m) (52557) (1;5521 m) (31.1366m) (52557) (1.307g m | 3 (1553
- 22% 0" =TE 417" 4-5%" 46%" | 2% | 2% |ame . 4 =L 6" 9"
(DS 450-2) | (450) | (960) | (330) (810) (568) 2.73 m) (5m | (126m) | (559) | (136m) | (137m) | (70) | (60) 80 (1.6) (132m)| (633) |(1.55m)| (3.5m) | (633) | (1.14m) | °* (54)
. [ Ds24=2 24 3-10" 16 39 30'% 1-0%" 5-11%" 5.0" 30 5.5%" 5-6%" | 2% | 2% |ame 3.0 5-4" 33 62" | 14-3" 33 45" 180
0° | pse002) | (600) |(1.16m)| (410) (990) (174) G34m) | (81m) | (152m) | 62) | (166m) | (168m) | (70) | (60) 80 2.3) (157m)| (841) |(1.85m)| (426m) | (841) | (1.35m) | *2 1)
DS 30-2 30 44" 19 39" 367% 12-6%" 6-9" 5-8" 36 6-3" 6-3%" | 2% | 2% |ae 38 6-0" 39 70" | 16-3" 39 411" 230
(%ss 7;60-22) (73560) (15320 m | (450) | (1.14m) (928) G82m | @06m | (173m) (;;1;) (A9m | (192m) | (0) | (0) 80 29) (1'77% m| (983 | @1m) (41.870m) égsﬁ,) (1.5507 my | 48 (;’ gg)
- 0" 4 3-8%" 7 7-9%" 6-67%" 8" 3" 4 2% | 2% | ane . 0" RN 0" | 3-11" 7
(0S9002) | (800) |(152m) | (560) | (132m) | (1136m) | @dem) | @I7m) | (199m) (LU9m) @21m | @20m) | (70) | (60 80 (3.6) 204m)| (12m) | 242m)| 566m) | (12m) | (1.70m) | 4 (135)
DS 15-2 15 38 10 29 19% 8-10%" 527" 40" 19 4-4%" 46" 3 [ 2 [ 2.0 43" 22 55" | 11-6" 22 3.6" 110
(DSS 3752) | (375) | (960) | (260) (740) (500) 2.7 m) (som | (21m) | @83 | (134m) | (136m | €0 | (0) 75 (1.5) (124m)| (567) | (1.6m) | 341m) | (567) | (1.07m) | 3% (50)
DS 18-2 18 38 13 32 20% 92" 527" 40" 22 467" 477" 3 [ 2 [ 2.2 43" 25 55" | 11-9" 25 3.9" 120
(DS450-2) | (450) | (960) | (330) (810) (579) @78m) | (s8m) | (121m) | (559) | (138m) | (4m) | (80) | (50) 75 (1.7) (1.27m)| (644) |(1.64m)| (3.55m) | (644) | (1.14m) 34 (54)
15> | DS242 24 3-10 16 39 31 1'-2% 6-3% 410 30 5-6% 5-8 32 |0 31 5-2 34 66 146 34 46 2 180
(%sé 6??00-22) (63000) (im | (o1 s?) (??99) (789) G4m) (91m | (147m) (73662) “66%1 m | (72m (83?) 0 (g.g) (155$0m) (3{)3547) (195 m (41.226m) (35)3547) (15370 m) (2851 3
- 4 .9" 37% 12-9%" 717" 555" 4" 6-51%" ; . 10" | 3-4" 4" 6" 4 0"
OS7502) | (150) |(132m) | (480) | (1.14m) (046) GBOm | @iTm | (67m | O14) | (19m | (196m | €0 | (50) 75 60 (1.72.m) | (101 m) 221 m)| (894 m) | (101 m) | (152 m) 52 a13)
- 0" 4 3-9% 14-10%" 8-2%5" 6-3%5" 8" 7-4%" 7-5%" . . 9" 0" 6" 3" 0" 8"
(DS 9002) | (900) |(1.52m)| (560) | (1.32m) | (1.158) | (4.52m) 25m) | (1.92m) |(1.119m)| (225m) | (2.27m) | (80) | (50) |"° (3.8) (1.97m) | (1.22m)| 255 m)| (5.74m) |(1.22m)| (1.73m) | B (140)
DS 15-2 15 38 10 29 20% 917" 567" 3-10%%" 19 46" 477" 3 [ 2 [ 2.1 40" 23 5-8" | 11-9" 23 37 110
(%ss 31785-22) (31785) (93680) (21630) (7;,20) (14) @rrm | (165m | (i8m) | @83 | (137m) (14.49m) (83?) (0 70 a .g) (121 m (52861) (15698 m) (31.380m) (52861) (13.05190m) 36 (1550)
- 23% 9-4%" 5-67%" 3-10%" 477" 9" . ) " 8" 0" 10"
(DS 450-2) | (450) | (960) | (330) (810) (595) 28m) | (1.68m) | (1.18m) | (559) | (141m) | (1.44m) | (80) | (50) |"° (1.8) (124 m)| (661) |(1.73m)| (3.63m) | (661) | (1.17m) | °° (59)
b0 | DS242 24 3-10" 16 39 32 167" 6-8%" 4-8%" 30 5-8%" 5-9%" 32 |0 32 5-0" 35 | 6-10" | 14-9" 35 47 10 200
(LE)SS 635)00-22) (63000) (iem | (o1 S;)) (3?93) @1) Gdom | @03m | (142m) (73662) (167% m | (76m (839) (0 24) ( 5479 m) (??759) (27'030m) (41.47120m) (35)373) (1.5401 m) (29503
- 4 ~9" 38% 13-17" 7-6%" 5-30" 6" 6-77%" . . 9" 5" | 7-10" 0" "5 =
(%Ss 73560-22) (73560) (15_320 m) (42820) (1;:2 m) ©73) (31.293m) @3m | (1.61m) (31;1) (te8m | (2.01m) (8:;)) (520) 70 (g; ) (16676 m) (14041 m) (28.3?1m) (51.856m) (1;1041 m) (1.55529 m | %2 (; 12 g)
- 0" e 3-10%" 3" 8-81%" 6-17%" 8" 7-6%" 7-87%" . . 6" | 811" 6" =D XD
(DS900-2) | (900) |(152m)| (560) | (1.32m) | (1.191m) | (464m) | (265m) | (1.86m) |(1.119m)| (23m) | (2.34m) | 80) | (50) |”° (4.1) (191 m) | (126m)| @7m) | (5.87m) |(1.26m)| (1.75m) | 28 (144)
DS 15-2 15 38 10 29 21 95" 5-10%" 3-9" 19 4-77%" 49% [ 3% [ 1% [so 2.2 41" 23 60" | 120" 23 37 28 120
(IIIJDSS 31785-22) (31785) (93680) (21630) 720 (63) @esm | (79m | (1 3149 m | @83 | (d41m | (145m) | (0) | (0) a7 (14120 m | (600 (16.80m) (31.52383m) (600 (13.0$1)1m) (15240)
- 24% 9-8%" 5-10%" 9" 497" A% | 3% | 1% | ~me . 0" 0" 3" RTE
(I:I)DSS 42540-22) (42540) égasg) (3.13;30) (83190) (63137) (%.1951 1m) (L79m | (114m) (53509) (45m | (om | (90) | (50) 65 (; .2> (1 21 ;n) (63853) (1.7854 m) (31.233m) (63853) a 4197 m | 42 (26030)
o - '-10" 11" 7-1%" 4'-67" 5'-10%" 6'-0%" 3% | 1% o . 11" -4" -3" -7
25 (%ss 63000-22) (63000) (iem | (o1 E;)) (??93) (841 ©61m | @iom | (138m) (73662) (A78m | (183m) | (©0) | (50 65 (421'2) ( 543;3 m) (gog) (28.23m) (41.?53m) (gog) (15402 m | 48 (29500)
- 4 9" 3-3%" 13-6%" 8-0%" 5-1%" 6-81%" 6-10%" | 3% | 1% | ro . 6" 6" 3" 3" 6" 2"
(0S750-2) | (750) |(132m)| (480) | (1.14m) | (1.008m) | (413m) | (246m) | (1.57m) | (914) | @04m) | (2.09m) | (90) | (50) 65 (3:3) (1.62m) | (1.08m)| 25m) | (52m) | (1.08m)| (1.58m) | °? (113)
DS 36-2 36 5-0" 22 44" 4-0%" 15'9%" 9-3%" 5-11%" | 3-8" 7-9%" 7% | 3% | 1% | 56 65" | 4-3" | 97" | 203" | 43" | 5-11" 330
(DS900-2) | (900) |(1.52m)| (560) | (1.32m) | (1.235m) | (4.8 m) 283m) | (1.81m) |(1L.119m)| (238m) | (242m) | (90) | 50) | %% (43 (1.86m) | (1.3m) | (2.88m)| (6.04m) | (1.3 m) | (1.80m) | ©° (149)
DS 15-2 15 38 10 29 22 9-9%" 64" 3.8" 19 4-9%" 5.0" 3% [ 1% [coe 2.3 4-0" 24 6-6" | 12-6" 24 3.8" 2 130
(IIIJDSS 31785-22) (31785) (93680) (216:?) (73420) (558) 298 m) (1.6924 m) (131 18m) (42823) (146 m) (15522 m)_| (80) | (40) (; .2) (14150 m) (62286) (159% m) (gg; m) (ezzés) ( 12 m) (15593
- 25% 10-17%" 4" 8" 4 11%" 2" 3% | 1% | o . 0" 5" | 3.87m 0"
([I)Z)SS 42540-22) (42520) égas%) (313;50) (83190) (645) (3‘1.275m) (1.7928 m) (141 15m) (53509) (Lstm | (156m) | (90) | (40) 60 (; .g) (14 1180m) (73172) (17.9?0m) (413'1-9") (731 72) (14229 m | 42 (26180)
] > 200 o0, o e T s AT Sl A T : o T R e
30" | (Ds600-2) | (600) |(1.16m)| (410) (990) (850) Er7m | @32m) | (134m) | (762) | (186m) | (1.91m) | (90) | (40) 60 2.8) (4am) | (949) |@237m)| (15-9") | (949) | (1.45m) | > (95)
DS 30-2 30 44" 19 39" 351" 141%" 88" 50" 36 6-11%" 70" 3% | 1% | e 45 5-6" | 3-8 | 8-10" | 539m | 3-8" | 5-4" 270
(DS750-2) | (750) | (1.32m)| (480) | (1.14m) | (1.055m) | (431m) | (2.64m) | (153m) | (914) | (213m) | (2.18m) | (90) | (40) |®° (3.4) (158 m) | (1.12m)| 2.69m)| (18-0") | (1.12m)| (1.63m) | °° (122)
DS 36-2 36 5-0" 22 44" 42%" 16'5%" 10-0" 597" 3-8" 81%" 8-3% | 3% | 1% | g0 59 6-4" | 45" | 103" | 626m | 45" | 6-1" o6 360
(DS9002) | (900) |(1.52m)| (560) | (1.32m) | (1.292m) | (5.01m) | (3.04m) | (1.76m) |(1.119m)| (248m) | (253m) | (90) | (40) (4.5) (1.82m) | (1.36 m)| 3.00m)| (21-0") | (1.36 m)| (1.86 m) (162)
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WINGS FOR 1:2 SLOPE

, Nominal DIMENSIONS FOR CONCRETE Congrete Reinf. Bars - 2 End Sections Bars for
Skew Design Pive 2 End 2 End
Angle No. Dipa. A B c D E F G H J K M N | a Sections h - bars h1 - bars v-bars Sections
yd?® (m?) o p q Lgth. P Lgth. No. Ibs. (kg)
DS 15-2 15 38 10 29 23% 10-4" 6-10%" 3-6%" 19 5'-0%" 5-3%" 3% | 1% 550 24 3-11" 26 611" 13-0" 26 3-10" 44 140
(DS 375-2) (375) (960) (260) (740) (590) (3.14 m) (2.08 m) (1.08 m) (485) (1.54 m) (1.6m) | (90) | (40) (1.8) (1.13m)| (658) |(2.09m)| (3.87m) | (658) | (1.17.m) (63)
DS 18-2 18 38 13 32 27 10-7%" 6-10%" 3-6%" 22 527" 557" 3% | 1% 55° 2.6 3-11" 29 611" 13-3" 29 41" 44 150
(DS 450-2) (450) (960) (330) (810) (683) (3.23 m) (2.08 m) (1.09 m) (559) (1.58 m) (1.65m) | (90) | (40) (2.0) (1.15m)| (750) |(2.14m)| (4.04 m) | (750) | (1.25m) (68)
. DS 24-2 24 3-10" 16 39 36% 13-1" 8-3%" 4'-3%" 30 6'-5%" 6-7%" 3% | 1% . 38 4'-8" 39 84" 16-3" 39 411" 220
35 (DS 600-2) (600) | (1.16 m) | (410) (990) (930) (3.97 m) (2.52 m) (1.31m) (762) (1.95 m) (2.02m) | (90) | (40) 55 (2.9) (1.37m)| (1.0m) | (2.56 m)| (4.93m) | (1.0 m) | (1.50 m) 52 (99)
DS 30-2 30 44" 19 39" 3-8" 14-11" 9-47%" 4-10%" 36 747" 7-6%" 3% | 1% . 48 5'-4" 3-11" 9-6" 18'-9" 311" 57" 290
(DS 750-2) (750) | (1.32m) | (480) (1.14m) | (1.116 m) (4.54 m) (2.86 m) (1.49 m) (914) (2.24 m) (23m) | (90) | (40) 55 (3.7) (1.55m) | (1.18 m)| (2.9 m) | (5.64 m) | (1.18 m) | (1.70 m) 60 (131)
DS 36-2 36 5-0" 22 4'-4" 4'-5%" 17'-4%" 10-10" 5-7%" 3-g" 8'-6%" 8-9%" 3% | 1% . 6.3 6-1" 4-8" 110" | 21-9" 4'-8" 6-4" 380
(DS 900-2) (900) | (1.52m) | (560) (1.32m) | (1.366m) | (5.28 m) (3.29 m) (1.72m) |(1.119m)| (2.61m) (2.67m) | (90) | (40) 55 (4.8) (1.78 m) | (1.43 m) | (3.34 m) | (6.55m) | (1.43 m)| (1.93 m) 70 (171)
DS 15-2 15 38 10 29 343 110" 7-6" 36" 19 5-4%" 577" 3% | 1% . 2.6 3-10" 28 77" 13'-9" 28 3-11" 150
(DS 375-2) (375) (960) (260) (740) (633} ) (3.34 m) (2.27 m) (1.06 m) (485) (1.631/m) (1 .711/m) (1(3/0) (419) 50 (2.0) (1.1m) | (700) |(2.28 m)| (4.08 m) | (700) | (1.19 m) 48 (68)
DS 18-2 18 38 13 32 28% 114" 7-6" 36" 22 5'-6%" 5.9%" 3% | 1% . 2.8 3-10" 31 77" 14'-0" 31 43" 160
(DS 450-2) (450) (960) (330) (810) (730) (3.44 m) (2.27 m) (1.08 m) (559) (1.68 m) (1.76 m) | (100) | (40) 50 (2.1) (1.13m)| (798) |(2.34m)| (4.26 m) | (798) | (1.30 m) 48 (72)
40° DS 24-2 24 3-10" 16 39 337" 13-11%" 9-0%" 4-2%" 30 6-107%" 71" 3% [ 1% |50 4.1 47" 3-6" 92" 17-3" 36" 5-2" 58 240
(DS 600-2) (600) | (1.16 m) | (410) (990) (995) (4.23 m) (2.75 m) (1.28 m) (762) (2.08 m) (2.15m) | (100)| (40) (3.1) (1.34m) | (1.07m) | (2.79m)| (5.2m) |(1.07m)| (1.58 m) (108)
DS 30-2 30 44" 19 39" 3-11" 15-10%" 10-3" 4-9%" 36 7-10" 8-0%" 3% | 1% . 5.2 5.-3" 42" 10-4" 19'-9" 42" 5-10" 310
(DSS750-2) (750) | (1.32m) | (480) (1.14 m) (1.19:13/m) (4.84 m) (3.12m) (1.461/m) (914) (2.381/m) (2.461/m) (12/0) (419) 50 (4.0) (1.52m) | (1.26 m) | (3.17.m)| (5.95m) | (1.26 m) | (1.78 m) 64 (140)
DS 36-2 36 5-0" 22 4'-4" 4'9%" 18-6" 11'-10" 567" 38" 9-1%" 9-4%" 3% | 1% . 6.8 6-0" 50" 12-0" | 23-0" 5-0" 6-3" 420
(DS 900-2) (900) | (1.52m) | (560) (1.32m) | (1461m) | (5.63m) (3.6 m) (1.68m) |(1.119m)| (2.78 m) (2.85m) | (100)| (40) 50 (5.2) (1.74m) | (1.53 m) | (3.65m)| (6.92m) | (1.53 m) | (2.03 m) 78 (189)
DS 15-2 15 38 10 29 27 11-10%" 8-3%" 357" 19 5-9%" 6-0%" 4 [ 1% . 2.8 3-9" 29 8-4" 14'-6" 29 41" 150
(DsS 375-2) (375) (960) (260) (740) (683) (3.6 q/w) (2.511/m) (1.041/m) (485) (1.76 17) (1.84 m) | (100) (319) 45 (2.1) (1.09m)| (753) |(2.51m)| (4.35m) | (753) | (1.25m) 48 (68)
DS 18-2 18 38 13 32 31 12-2%5" 8-3%" 357" 22 5-11%" 6-3" 4 [ 1% . 31 3-10" 34 84" 15-0" 34 46" 180
(DS 450-2) (450) (960) (330) (810) (791) (3.7.m) (2.51 m) (1.04 m) (559) (1.81m) (1.89m) | (100)| (30) 45 (2.4) (1.11m)| (859) [(2.58m)| (4.55m) | (859) | (1.37.m) 52 (81)
45° DS 24-2 24 310" 16 39 3-6%" 15-0%" 10-0%" FIREA 30 7-4%" 7-7%" 4 | 1% |45 4.4 4'6" 3-9" 10'-0" 18-3" 39" 5'-5" 60 250
(DS 600-2) (600) | (1.16 m) | (410) (990) (1.078 m) (4.563[/71) (3.03 m) (1.261/m) (762) (2.241/m) (2.321/m) (100) (319) (3.4) (1.32m) | (1.15m) | (3.08 m) | (5.55m) | (1.15m) | (1.65 m) (113)
DS 30-2 30 4'-4" 19 39" 4'-3" 17-1%" 114" 48" 36 8'-5%" 8-8%" 4 [ 1% . 5.6 52" 45" 115" | 21-0" 4'-5" 6-1" 340
(DSS750-2) (750) | (1.32m) | (480) (1.14 m) (1.29?/m) (5.23 r3;1) (3.453r/n) (1.43 m) (914) (2.57 1;n) (2.66 1r/n) (100) (319) 45 (4.3) (1.49m) | (1.36 m)| (3.5m) | (6.35m) | (1.36 m) | (1.86 m) 2 (153)
DS 36-2 36 5-0" 22 44" 527" 19-11%" 13-0%" 5-5" 3-8" 9-10%" 10-1%" 4 [ 1% . 74 511" 5'-5" 132" | 24'6" 55" 71" 450
(DS 900-2) (900) | (1.52m) | (560) (1.32m) | (1.583m) | (6.08m) (3.97 m) (1.65m) |(1.119m)| (3.0 m) (3.08 m) |(100)| (30) 45 (5.7) (1.71m) | (1.65m) | (4.02m)| (7.39m) | (1.65m) | (2.16 m) i (203)
DS 15-2 15 38 10 29 29 12-11%" 9-3" 347" 19 6-4" 6-77%" 4% 1 . 3.1 3-9" 32 9'-4" 15'-9" 32 44" 170
(DsS 375-2) (375) (960) (260) (740) (751} ) (3.93 1r/n) (2.81 m) (1.031/m) (485) (1.921/m) (2.01 m) (111 /0) (30) 40 (2.4) (1.07m)| (822) |(2.81m)| (4.7m) | (822) | (1.32m) 54 (77)
DS 18-2 18 38 13 32 347 13-4%" 9-3" 347" 22 6-67%" 610" 4% 1 . 34 3-8" 37 9-3" 16-0" 37 49" 190
(DS 450-2) (450) (960) (330) (810) (870) (4.05 m) (2.81 m) (1.03 m) (559) (1.98 m) (2.07m) | (110)| (30) 40 (2.6) (1.1m) | (939) [(2.88m)| (4.92m) | (939) | (1.45m) 54 (86)
50° DS 24-2 24 310" 16 39 3-10%" 16'-5%" 11-2%" 41" 30 81" 8-4%" 4% T {400 48 4'6" 4-1" 11-2" 19-9" 41" 5-9" 68 280
(DS 600-2) (600) | (1.16 m) | (410) (990) (1.185m) | (4.99 m) (3.39 m) (1.24 m) (762) (2.45 m) (2.54m) | (110)| (30) (3.7) (1.3m) | (1.26 m)| (344 m)| (6.0m) |(1.26 m)| (1.75m) (126)
DS 30-2 30 4'-4" 19 39" 4'-8" 18-9%" 12'-8" 47%" 36 9-3" 9-6%" 4% 1T {400 6.2 51" 410" | 12-9" | 22-9" | 4-10" 6-6" 78 370
(DS 750-2) (750) | (1.32m) | (480) (1.14m) | (1422m) | (5.72m) (3.86 m) (1.41 m) (914) (2.82 m) (2.92m) | (110)| (30) (4.7) (1.47m) | (1.49 m) | (3.91 m)| (6.87m) | (1.49m) | (1.98 m) (167)
DS 36-2 36 5-0" 22 44" 5.-875" 21'-10%" 14-7%" 5'-3%" 3-8" 10-9%" 117" 4% T {400 8.1 5-10" | 5-11" | 149" | 26'-6" 511" 7-7" a0 490
(DS 900-2) (900) | (1.52m) | (560) (1.32m) | (1.741m) | (6.67m) (4.45 m) (1.62m) |(1.119m)| (3.29 m) (3.38m) |(110)| (30) (6.2) (1.69m) | (1.81m)| 45m) | (8.0m) |(1.81m)| (2.31 m) (221)
DS 15-2 15 38 10 29 33 14'-5" 10-67%" 34" 19 7-0%" 7-4%" 4% 1 . 34 3-8" 36 10-7" 17'-3" 36 48" 180
(DsS 375-2) (375) (960) (260) (740) (8415) (4.38 r;) (3.2 r;) (1.01 m) (485) (2.141/m) (2.24 m) (111 /0) (30) 35 (2.6) (1.06 m)| (914) |(3.18 m)| (5.17.m) | (914) | (1.42 m) 60 (81)
DS 18-2 18 38 13 32 387 14'-10%" 10-6%" 34" 22 730" 77" 4% 1 . 37 39" 3-5" 10-7" 17'-9" 3.5" 51" 210
(DS 450-2) (450) (960) (330) (810) (975) (14'-10%" (3.2m) (1.01 m) (559) (2.21m) (2.3m) | (110)| (30) 35 (2.8) (1.08 m) | (1.05m) | (3.27m)| (5.4m) |(1.05m)| (1.55 m) 60 (95)
55 DS 24-2 24 3-10" 16 39 447" 14'-10%" 12'-9" 4-0%" 30 9-0%" 9-4" 4% T |30 54 4'-5" 47" 129" | 21-9" 47" 6-3" 74 300
(Dsseoo-z) (600) | (1.16 m) | (410) (990) (1.322/m) (5.56 T)) (3.86 m) (1.221/m) (762) (2.733r/n) (2.833;71) (111/0) (30) (4.1) (129m)| (14m) |(3.91m)| (6.6m) | (1.4m) | (1.91 m) (135)
DS 30-2 30 4'-4" 19 39" 5-2%" 20-11%" 14'-5" 4-6%" 36 10-3%" 10-7%" 4% 1 . 6.9 51" 5-6" 146" | 250" 56" 7-2" 420
(%387350-22) (7350) (1.320m) (42820) (14142m) (1.59§/m) (6.391;n) (4.39 191) (1.3%m) (39151) (3.153;1) (3.24391) (111/0) (310) 35 (g.::) (1.4150m) (1666 m) (41.44 m) (72.360m) (1.666 m) (Zé‘I%m) 88 (188)
5. 6 50" W 645" 245" 1677 53" v 12-0%" 12 4% VA - : 510" = 57 e = T 55
(DS 900-2) (900) | (1.52m) | (560) (1.32m) | (1.951m) | (7.44m) (5.06 m) (1.61m) |(1.119m)| (3.67.m) (3.77.m) | (110)| (30) 35 (7.0) (1.67m) | (2.02m)| (5.11m)| (8.8m) |(2.02m)| (2.52 m) 102 (248)
DS 15-2 15 38 10 29 38 16'-5%" 12-2%" 3-3%" 19 8-0%" 8'-4%;" 4% | 0% o 3.9 3-8" 3-5" 12'-2" 19'-3" 3.-5" 51" 200
(DS 375-2) (375) (960) (260) (740) (966) (4.99 m) (3.71m) (1.0 m) (485) (2.44 m) (2.55m) | (120)| (20) 30 (3.0) (1.05m) | (1.04 m)| (3.7m) | (5.79m) | (1.04 m) | (1.55 m) 64 (90)
DS 18-2 18 38 13 32 38" 16-111%" 12:-2%" 337" 22 8-3%" 8-7%" 4% [ 0% |50 42 3-8" 311" | 122" 19-9" 311" 57" 20 240
(DS 450-2) (450) (960) (330) (810) (1.118 m) (5.15 m) (3.71m) (1.0 m) (559) (2.52 m) (2.63m) |(120)| (20) (3.2) (1.07m) | (1.19m)| (3.8 m) | (6.06 m) | (1.19m) | (1.70 m) (108)
. DS 24-2 24 3-10" 16 39 50" 20-11%" 14'-9%" 3-11%" 30 10-3%" 10-7%" 4% | 0% . 6.1 4'5" 5-3" | 14-10" | 24'-6" 5.-3" 611" 350
60 (DS 600-2) (600) | (1.16 m) | (410) (990) (1.524m) | (6.35m) (4.48 m) (1.2m) (762) (3.12m) (3.23m) | (120)| (20) 30 (4.7) (127m)| (1.6 m) | (454 m)| (741 m) | (1.6 m) | (2.11m) 86 (158)
DS 30-2 30 44" 19 39" 6-0" 23-11%" 16-9" 4'-5%" 36 11-9%" 121%" 4% [ 0% [54e 7.9 5-0" 6-3" 16-9" | 28-0" 6-3" 711" 100 470
(DS 750-2) (750) | (1.32m) | (480) (1.14m) | (1.828m) | (7.29m) (5.1 m) (1.37.m) (914) (3.59 m) (3.7m) | (120)| (20) (6.0) (1.44m)| (1.9m) |(5.16 m)| (8.5m) | (1.9m) | (2,41 m) (212)
DS 36-2 36 50" 22 44" 7-4" 27-11%" 19-3%" 52" 3-8" 13-9%" 14'-1%" 4% | 0% 30° 10.4 510" 7-7" 194" | 329" 77" 9-3" 114 620
(DS 900-2) (900) | (1.52m) | (560) (1.32m) | (2.238m) | (8.51m) (5.88 m) (1.57m) |(1.119m)|  (42m) (4.31m) |(120)| (20) (8.0) (1.65m) | (2.31 m)| (5.94 m)| (9.89 m) | (2.31 m)| (2.82 m) (279)
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* |If the embankment slope above

= Use two layers of welded
o wire reinforcement in back face the headwall is flatter than 1:2,
§ < | %\ of wingwalls. provide wings for 1:2 slope.
oD RS D / i
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| S Slope 1:1%or 1:2 * - -
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Welded wire — (360) cl. =~
reinforcement (typ.) 1
6x6 - W4.0xW4.0
(152x152 - MW25.8xMW25.8) @d’
SECTION A-A ) END VIEW
Skew
Anglg
A
)
Culvert 0
___________________ GENERAL NOTES
Build tops of headwalls parallel to grade line.
When lapping sheets of welded wire reinforcement,
the overlap measured between the outermost cross
wires of each reinforcement sheet shall not be less
than 8 (200).
All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).
All dimensions are in inches (millimeters)
unless otherwise shown.
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WINGS FOR 1:1% SLOPE

Concrete Welded Wire
Sk Nominal Dimensions for Concrete Reinforcement
ew Pipe 2 End Secs. 2 End Secs
Angle Dia cu. yd. d ’
: A B c D E F G H J K M| N|a (m) S‘(‘ﬁi') :
42 41" | 26 | 4-10%" 4'-3%" 13-5" 6-0%" 5'-6%" 4'-3" 6'-8%" 6-8%" 3% | 3 85° 6.0 46
(1050) |(1.25m)| (660)| (1.49m) | (1.299m) | (4.09 m) (1.85m) | (1.69m) |(1.295m)| (2.04m) | (2.05m) | (90) | (80) (4.6) (38)
48 46" | 29 5.5" 4'-10%" 14-10" 6-8" 6'-1%" 410" 7-4%" 7'-5%" 3% | 3 85° 7.2 53
50 (1200) |(1.35m)|(740)| (1.64m) | (1.478 m) | (4.48 m) (2.0 m) (1.83m) | (1.473m)| (2.23m) | (2.25m) | (90) | (80) (5.5) (44)
54 411" | 32 | 5-11%" 5.5%" 16'-3" 7-3%" 6-8" 55" 8-1%" 8-1%" 3% | 3 85° 8.4 65
(1350) |(1.56 m)| (810)| (1.85m) | (1.657 m) | (5.08 m) (231m) | (212m) |(1.651m)| (253 m) | (2.55m) | (90) | (80) (6.4) (55)
60 54" | 35 | 6-6" 6-0%" 17-8" 7-10%" 72%" 6'-0" 8-9%" 8-10%" | 3% | 3 | 98 71
(1500) |(1.62m)|(890)| (1.97 m) | (1.835m) | (5.37 m) (2.4 m) (22m) [(1.829m)| (268m) | (2.69m) | (90) | (80) (7.5) (59)
42 41" [ 26 | 4-10%" | 4-3%" 13-6%5" 6-47" 5-4" 4-3" 6'-8%" 6-9%" | 3% | 3 g 6.3 47
(1050) |(1.25m)| (660)| (1.49m) | (1.314m) | (4.13m) (1.94m) | (1.63m) |(1.295m)| (2.05m) | (2.08 m) |(100)| (80) (4.8) (39)
48 46" | 29 5.5" PRI 15-0" 7-0" 5-10%" 410" 7'-5%" 7'-6%" 3% | 3 80° 75 54
100 |(1200) [(1.35m)|(740)| (1.64m) | (1.495m) | (4.52m) (2.1m) (1.77m) | (1.473m)| (2.25m) | (2.27m) [(100)] (80) (5.7) (45)
54 411 | 32 | 5% 56" 16-5" 7-7%" 6-5" 55" 8-2" 8-3" 3% | 3 [g0e 8.8 66
(1350) |(1.56 m)| (810)| (1.85m) | (1.676 m) | (5.13 m) (243m) | (204m) |(1.651m)| (255m) | (2.58 m) |(100)| (80) (6.7) (56)
60 54" | 35 6-6" 61" 17'-10%" 8-3%" 6-11%" 6-0" 8-10%" 8-1%" | 3% | 3 80° 10.3 73
(1500) |(1.62m)|(890)| (1.97 m) | (1.857m) | (5.43 m) (252m) | (212m) | (1.829m)| (2.7m) (2.73m) |(100)] (80) (7.9) (61)
42 41" 26 | 4-10%" 443" 13-9%" 6-8%" 5'-1%" 43" 6-10" 6-11%" 4 [ 2% 750 6.6 48
(1050) |(1.25m)| (660)| (1.49m) | (1.34m) (4.2m) (205m) | (1.57m) |(1.295m)| (2.08m) | (2.12m) [(100)| (70) (5.0) (40)
48 46" | 29 5.5" 5-0" 15-3" 7-4%" 5.-8" 410" 7'-6%" 7-8%" 4 12% |5 7.9 55
150 | (1200) [(1.35m)|(740)| (1.64m) | (1.524m) | (4.6 m) (222m) | (1.71m) |(1.473m)| (2.28m) | (2.32m) |(100)] (70) (6.0) (46)
54 a1 [ 32 | 5 | 5l 16-8%" 8-1" 6-2%" 5-5" 8-3%" 8'-5" 4 | 2% |4 93 68
(1350) |(1.56 m)| (810)| (1.85m) | (1.709m) | (5.22 m) (257m) | (1.97m) |(1.651m)| (259m) | (2.63m) [(100)] (70) (7.1) (57)
60 54" | 35 6'-6" 6'-2%" 18'-2%" 8'-9%" 6'-8%" 6'-0" 9-0%" 9-1%" 4 | 2% | 450 10.8 75
(1500) |(1.62m)|(890)| (1.97 m) | (1.893m) | (5.53 m) (266m) | (205m) |(1.829m)| (2.75m) | (2.78 m) [(100)| (70) (8.3) (62)
42 41" | 26 | 4-10%" | 4-6%" 14'-1%" 710" 4-11%" 4-3" 7-0" 7% | 4% | 2% |0 7.0 49
(1050) |(1.25m)| (660)| (1.49m) | (1.378 m) | (4.31m) (217m) | (1.52m) |(1.295m)| (213m) | (2.18m) |(105)| (70) (5.4) (41
48 46" | 29 55" 5-1%" 15-7%" 7-10%" 5-6" 4-10" 7-9" 7-10%" | 4% | 2% | 500 8.4 o7
o0° |(1200) [(1.35m)|(740)| (1.64m) | (1.567 m) | (4.72m) (236m) | (1.65m) | (1.473m)| (2.34m) | (2.38m) |(105)| (70) (6.4) (48)
54 411" | 32 | 5-11%" 5-9%" 17-2" 8'-6%" 6-0" 55" 8-6" 8-8" 4% | 2% 70° 9.9 70
(1350) |(1.56 m)| (810)| (1.85m) | (1.756 m) | (5.36 m) (272m) | (1.91m) | (1.651m)| (2.65m) (2.7m) |(105)| (70) (7.6) (59)
60 54" | 35 6-6" 6-4%" 18-8" 9-3%" 6-6%" 6-0" 9-3" 9-5" 4% | 2% 70° 1.5 77
(1500) |(1.62m)|(890)| (1.97 m) | (1.946 m) | (5.68 m) (283m) | (1.98m) |(1.829m)| (2.82m) | (2.86m) |(105)| (70) (8.8) (64)
42 41" |26 | 4-10%" 4'-8%" 14-7%" 77" 410" 4-3" 721" 7-5" 4% | 2% 65° 74 51
(1050) |(1.25m)| (660)| (1.49m) | (1.428 m) | (4.46 m) (232m) | (1.48m) |(1.295m)| (2.22m) | (2.26 m) |(110)] (60) (5.7) (43)
48 46" | 29 5.5" 54" 16'-274" 8-4%" 5-4" 4'10" 8-0" 8-2%" 4% | 2% [ opo 8.9 59
oge |(1200) [(1.35m)|(740)| (1.64m) | (1.625m) | (4.88 m) (2.52 m) (1.6m) | (1.473m)| (241m) | (247m) |(110)] (60) (6.8) (49)
54 411" | 32 [ 511" 5-11%" 17'-9" 9-1%" 5-10" 55" 8-9%" 8-11%" | 4% | 2% 65° 10.5 73
(1350) |(1.56 m)| (810)| (1.85m) | (1.821m) | (5.54 m) (291m) | (1.85m) | (1.651m)| (2.74m) (2.8 m) [(110)] (60) (8.0) (61)
60 54" | 35 66" 6-77%" 19-3%" 911" 6-4" 6-0" 9'-6%" 9-9" 4% | 2% | gpo 12.2 80
(1500) |(1.62m)|(890)| (1.97 m) | (2.018 m) | (5.87 m) (3.02m) | (1.92m) |(1.829m)| (2.90m) | (2.97m) |(110)] (60) (9.3) (67)
42 41" | 26 | 4-10%" 411" 15-3" 8-2" 4-8l" 4'-3" 76" 7-9" 4% | 2% | oo 7.9 53
(1050) |(1.25m)| (660)| (1.49m) | (1.495m) | (4.65m) (249m) | (144m) |(1.295m)| (229m) | (2.36m) |(120)] (60) (6.0) (45)
48 46" | 29 5.5" 57" 16'-10"%" 9-0" 52" 4'-10" 8-3%" 8-6%" 4% | 2% 60° 9.5 62
300 |(1200) |(1.35m)|(740)| (1.64m) | (1.7m) (5.1 m) (2.7m) (1.56m) | (1.473m)| (251m) | (2.59m) [(120)] (60) (7.3) (52)
54 411" | 32 [ 5117 6'-3" 18'-6%4" 9-10" 5'-8" 55" 9-1%" 9-4%" 4% | 2% 60° 11.2 77
(1350) |(1.56 m)| (810)| (1.85m) | (1.906 m) | (5.79 m) (3.12m) (1.8m) [(1.651m)| (2.85m) | (2.92m) |[(120)] (60) (8.6) (64)
60 54" | 35 6-6" 6-11%" 20-2" 10-8" 6-2" 6-0" 9-11%" 10-2%" | 4% | 2% 60° 13.1 84
(1500) |(1.62m)| (890)| (1.97 m) | (2111 m) | (6.13 m) (324m) | (1.87m) | (1.829m)| (3.03 m) (3.1m) [(120)] (60) (10.0) (70
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WINGS FOR 1:1% SLOPE

Concrete Welded Wire
Nominal Dimensions for Concrete Reinforcement
Skew Pive 2 End Secs. 2End S
Angle p cu. yd. nd Secs.
Dia sq. yd
: A B c D E F G H J K M| N|a (m*) ‘(‘r'ni') :
42 4!_1v| 26 4._101/2u 51_21/411 16“0%" 8'-10" 4._71/4u 41_3-- 7._103/4u 8'-2" 4% 2 550 85 56
(1020) (1.256 m) (62690) (1.49m) | (1.58 3;n) (4.59 1?1) (29719m) (1.411 m) | (1 .29150 m) (28.49m) (2.491/m) (123/0) (520) (16652) (gg)
7 6" 55" 5-10%" 17-9%5" o 5q" 710" o 9-0%" 4 - :
50 |_(1200) |(1.35m)| (740)| (1.64m) | (1.798 m) | (5.36 m) (2.93m) | (1.53m) |(1.473m)| (2.64m) (2.73m) |(120)] (50) 55 (7.8) (55)
54 4'-11" 32 5'-11 1/211 6‘-71/4" 191_61/4" 10!_73/4|| 5._61/2.. 5-5" 9|_71/2n 9'-1 03/4.. 4% 2 550 12.0 81
(1350) [(1.56 m)| (810)| (1.85m) | (2.015m) | (6.1 m) (3.38m) | (1.76m) | (1.651m)| (3.01m) (3.09m) |(120)] (50) (9.2) (68)
60 5!_4" 35 6'-6" 7|_4" 21 -_31. 11 ._61/2n 6._01/4u 6'—0" 1 0._53/4u 1 0-_91/4.. 4% 2 . 141 89
(1520) (1.621 m) (82960) (1.97 1r/n) (2.23%/ m) | (6.46 91) (3:9518 m) (1.8% m) (1.82§ m) (3.193/m) (3.271/m) (120) (539) 55 (190.18) (gg)
4 4!_ n 41_10 2" 5!_6 2" 17!_1 4n l_ L 4!_ " 4!_ " 8"4 4n 8!_8 2ll 5 1 4 ° A
(1020) (1.256 m) (62690) (149m) | (1 .693/m) (5.21 ?/1) (2.95 3r/n) (1.38 1;n) (1 .29150 m) (2.563/m) (2.651/m) (130) (539) 50 (171.%) (58)
4 4!_ n 5!_5" 6"3 4" 181_11 4|| 10!_7 4" 4l_11 2|| 4!_ " 9|_3 4!! 9!_7 2ll 5 1 4 ° . 7
40° | (1200) [(1.35m)| (740)| (1.64m) | (1.922m) | (5.72m) (3.2m) (1.49m) | (1.473m)| (2.81m) (2.91m) |(130)| (50) 50 (8.4) (58)
54 411" | 32 | 5-11%" 7-0%" 20-9%" 11-7%" 5-5" 5-5" 10-2%" 10-6%" 5 | 1% 50° 13.0 86
(1350) [(1.56 m)| (810)| (1.85m) | (2.155m) | (6.5m) (3.69m) | (1.72m) |(1.651m)| (3.2m) (3.3m) [(130)] (50) (9.9) (72)
60 54" 35 6'-6" 7'-10" 22'-79," 12'-7%" 6'-0" 6'-0" 11'-2" 11'-5%" 5 [ 1% R 15.2 95
(1500) |[(1.62 m)|(890)| (1.97m) | (2.387m) | (6.89 m) (3.84m) | (1.79m) |(1.829m)| (3.4m) (3.49m) |(130)| (50) 50 (11.6) (79)
2 1 26 % 6-0 iZ 10-8 3 % % %Wl 1% 10.0 6
4 4'-1" 4'-107%" '-0" 18'-574" -8" 4'-5" 4'-3" 9'-07%" 9'-47," 54 | 1% o . 5
(1050) [(1.25m)| (660)| (1.49m) | (1.831m) | (5.62 m) (3.26m) | (1.35m) [(1.295m)| (2.76 m) (2.86 m) |(140)| (40) i (7.6) (54)
48 4'-6" 29 55" 6'-10" 20'-5%" 11'-9" 4'-10%" 4'-10" 10-0%" 10-4%" 5% | 1% 45° 12.0 75
450 | (1200) [(1.35m)| (740)| (1.64m) | (2.083m) | (6.17 m) (3.53m) | (1.46m) |(1.473m)| (3.03m) (3.14m) |(140)| (40) (9.2) (63)
54 411" | 32 | 511y 7-8" 22'-51" 12'-10%" 5'-3%" 5.-5" 11-0%" 1-4%" | 5% [ 1% | 400 14.2 93
(1350) |[(1.56 m)| (810)| (1.85m) | (2.334m) | (7.01 m) (4.08m) | (1.69m) |(1.651m)| (3.45m) (3.56 m) |(140)| (40) (10.9) (78)
60 54" | 35 6'-6" 8-5%" 24'-5%" 13-11%" 5-9%" 6'-0" 12'-0%" 12-4%" | 5% | 1% 45° 16.7 103
(1500) |[(1.62m)|(890)| (1.97m) | (2.586 m) | (7.43 m) (424m) | (1.76m) | (1.829m)| (3.66 m) (3.77.m) |(140)| (40) (12.8) (86)
42 41" | 26 | 4-10%" 6-7%" 20-2" 1-11%" 447" 4-3" 9-10%" 10-3%" [ 5% | 1% | ;o 11.0 71
(1050) |[(1.25m)| (660)| (1.49m) | (2.014m) | (6.15m) (3.64m) | (1.33m) [(1.295m)| (3.01m) (3.14m) |(140)| (40) 40 (8.4) (59)
48 4'-6" 29 55" 7-6%4" 22'-4%" 13-2" 4'-9%" 4'-10" 10-11%" 11'-4%" 5% | 1% 40° 13.3 82
500 |_(1200) |(1.35m)| (740)| (1.64m) | (2291 m) | (6.75m) (3.95m) | (144m) |(1473m)| (3.31m) (3.44 m) |(140)| (40) (10.2) (69)
54 411" | 32 | 5-11%" 8'-5" 24'-7" 14'-4%" 523" 55" 12'-1" 12'-6" 5% [ 1% 40° 15.8 102
(1350) |(1.56 m)| (810)| (1.85m) | (2.568 m) | (7.68 m) (456m) | (1.66m) |(1.651m)| (3.78m) (3.9m) [(140)| (40) (12.1) (85)
60 54" | 35 6-6" 9'-4" 26'-97%," 15'-7%" 5-8" 6-0" 13-274" 13-7" 5% [ 1% 40° 18.5 112
(1500) [(1.62m)|(890)| (1.97m) | (2.845m) | (8.15m) (4.72m) | (1.73m) [ (1.829m)| (4.02m) (4.13m) |(140)| (40) (14.1) (94)
42 41" | 26 | 4-10%" 7-5" 22'-5%" 13-7" 4'-3%" 4'-3" 11-0%" 11-5%" | 5% | 1% 350 12.3 79
(1050) [(1.25m)| (660)| (1.49m) | (2.257m) | (6.85m) (414m) | (1.31m) [ (1.295m)| (3.36m) (3.49m) |(150)| (30) (9.4) (66)
48 4-6" | 29 5-5" 8-5" 24-11%" | 14-11%" | 48l 4-10" 12'-3" 12-8%" | 5% | 1% | 550 14.9 92
55 | (1200) |(1.35m)| (740)| (1.64m) | (2.568 m) | (7.53 m) (449m) | (142m) | (1473 m)| (3.7m) (3.83m) |(150)| (30) (11.4) (77)
54 411" | 32 | 5-11%" 9'-5%" 27'-5" 16'-47%" 513" 55" 13'-6" 13-11" 5% | 1% 35 17.7 13
(1350) |(1.56 m)| (810)| (1.85m) | (2.878 m) | (8.57 m) (5.19m) | (1.64m) |(1.651m)| (4.22m) (4.35m) |(150)| (30) (13.5) (95)
60 5-4" | 35 6'-6" 10-5%" 29'-10%" 17'-8%" 5-7" 6'-0" 14'-8%" 15-2" 5% | 1% 350 20.8 125
(1500) [(1.62 m)| (890)| (1.97 1r/n) (3.188 m) (9.093?1) (5.391;n) (1.73?1) (1.829 m)| (4.48m) (4.61 3r/n) (1&3/0) (30) (15.9) (104)
42 4'-1" 26 4'-10%" 8'-6" 25"-774" 159" 4'-274" 4'-3" 12-7" 13'-0%" 6% 1 o 14.1 89
(1050) [(1.25m)| (660)| (1.49m) | (2.59m) | (7.82m) (4.81m) | (1.29m) [(1.295m)| (3.84m) (3.98m) |(160)| (30) 30 (10.8) (75)
48 46" | 29 5-5" 9-8" 28'-53" 17'-4%" 48" 410" 140" 14'5%" | 6% | 1 30° 17.0 104
60° | (1200) [(1.35m)| (740)| (1.64m) | (2.946 m) | (8.59 m) (5.22 m) (14m) | (1473 m)| (4.22m) (4.37 m) |(160)| (30) (13.0) (87)
54 411" | 32 | 5-11%" 10-10" 31-3%" 19'-0" 51" 5.-5" 15'-5" 15-10%" | 6% | 1 30° 20.3 129
(1350) |[(1.56 m)| (810)| (1.85m) | (3.302m) | (9.79 m) (6.03m) | (1.62m) |(1.651m)| (4.82m) (4.97 m) |(160)| (30) (15.5) (108)
60 54" | 35 6-6" 12'-0" 34'-13" 20-7%" 567" 6-0" 16'-10" 173%" | 6% | 1 30° 23.8 142
(1500) [(1.62 m)| (890)| (1.97 m) | (3.658 m) | (10.39 m) (6.26m) | (1.68m) | (1.829m)| (5.12m) (5.27. m) | (160)| (30) (18.2) (119)
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WINGS FOR 1:2 SLOPE

’ . . Concrete W.e Ided Wire
Skew Nommal Dimensions for Concrete 2 End Secs. Reinforcement
Angle Plpe cu. yd. 2End Secs.
Dia. 3 sq. yd.

A B C D E F G H J K M N | a (m?) (m?)

42 5.-5" 26 4-10%" 4-3Y" 161" 8-0%" 741" 43" 8-0%" 8-0%" 3B | 3 85° 8.0 61

(1050) | (1.66m) | (660) | (1.49m) | (1.299 m) (4.29 m) (2.46 m) (226m) | (1.295m) | (2.45m) (2.47m) | (90) | (80) (6.1) (51)

48 6'-0" 29 5.5" 4-10%" 17'-10" 8-10%" 813" 1473 m 8-10%" 8-11%" 3B | 3 85° 9.6 71

5 (1200) (1.8m) | (740)| (1.64m) | (1.478 m) (5.38 m) (2.67 m) (2.44 m) (4-10") (2.68 m) (2.7 m) (90) | (80) (7.3) (59)
54 6-7" 32 5-11%" 5.5%" 197" 99" 8-11%" 1.651 m 99" 9-9%" 3 | 3 85° 1.3 88

(1350) | (2.08m)| (810)| (1.85m) | (1.657 m) (6.12 m) (3.08 m) (2.82 m) (55" (3.05 m) (3.07m) | (90) | (80) (8.6) (74)

60 72" 35 6'-6" 6-0%" 21-4%" 10-7%" 9-8%" 1.829 m 10'-8" 10'-8%4" 3B | 3 85° 13.2 96

(1500) | (2.16m) | (890) | (1.97m) | (1.835m) (6.46 m) (3.2m) (2.93 m) (6'-0" (3.22 m) (3.24m) | (90) | (80) (10.1) (80)

42 5.5" 26 4'-10%" 4'-3%" 16'-3" 8'-5" 7-0%" 1.295 m 8-1" 8-2" 3% | 3 80° 8.3 62

(1050) | (1.66m) | (660) | (1.49m) | (1.314m) (4.97 m) (2.59 m) (2.17 m) (4-3" (2.47 m) (2.5m) | (100)| (80) (6.3) (52)

48 6-0" 29 55" 411" 18-0%" 94" 710" 1473 m 8-11%" 9-0%" 3% | 3 80° 9.9 72

10° (1200) (1.8m) | (740)| (1.64m) | (1.495m) (543 m) (2.8 m) (2.35 m) (4-10") (2.71 m) (2.73m) | (100)| (80) (7.6) (60)
54 6-7" 32 5-11%" 56" 19-9%" 103" 8-71" 1.651 m 9-10%" 9-11%" 3% | 3 80° 1.7 90

(1350) | (2.08m)| (810)| (1.85m) | (1.676 m) (6.19 m) (3.24 m) (2.72 m) (55" (3.08 m) (3.11m) | (100)| (80) (8.9) (75)

60 7-2" 35 6'-6" 6-1" 21-7" 11-1%" 941" 1.829 m 109" 10-10" 3% | 3 80° 13.7 98

(1500) | (2.16m)| (890) | (1.97m) | (1.857m) (6.53 m) (3.36 m) (2.82 m) (60" (3.25 m) (3.28m) | (100)| (80) (10.5) (82)

42 5.5" 26 4-10%" 4-4%" 16'-6%" 8-10%" 6-10" 1.295 m 821" 8'-4" 4 | 2% 750 8.6 64

(1050) | (1.66:m) | (660) | (1.49 m) (1.34 m) (5.06 m) (2.73 m) (2.1 m) (4-3" (2.51 m) (2.55m) | (100)| (70) (6.6) (53)

48 6'-0" 29 55" 5-0" 18-4%" 9-10%" 7'-6%" 1473 m 911" 9-3" 4 | 2% 750 10.4 74

150 (1200) (1.8m) | (740)| (1.64m) | (1.524 m) (5.54 m) (2.96 m) (2.27 m) (4-10") (2.75 m) (2.79m) | (100)| (70) (8.0) (62)
54 6-7" 32 5-11%" 5-7%" 20-2" 10-9%" 8-3%" 1.651 m 10-0%" 10-1%" 4 | 2% 75° 12.3 92

(1350) | (2.08m)| (810)| (1.85m) | (1.709 m) (6.3 m) (3.42 m) (2.63 m) (55" (3.13 m) (3.17m) | (100)| (70) (9.4) (77)

60 7-2" 35 6'-6" 6'-2'%" 21-11%" 11-9%" 9-0%" 1.829 m 10-11%" 11-0%" 4 2% 75° 14.3 100

(1500) | (2.16m)| (890) | (1.97m) | (1.893 m) (6.65 m) (3.55 m) (2.73 m) (60" (3.31 m) (3.34m) | (100)| (70) (10.9) (84)

42 5.-5" 26 4-10%" 4-6Y" 16-11%" 9-5%" 6-7%" 1.295m 8-5" 8'-6%" 4l | 2% 70° 9.0 66

(1050) | (1.66m) | (660) | (1.49m) | (1.378 m) (5.19 m) (2.9 m) (2.03 m) (4-3" (2.57 m) (2.62m) | (110)| (70) (6.9) (55)

48 6'-0" 29 55" 513" 18'-10" 10"-5%" 7'-4" 1473 m 94" 96" 4% | 2% 70° 10.9 76

20° (1200) (1.8m) | (740)| (1.64m) | (1.567 m) (5.68 m) (3.14 m) (2.2m) (4-10") (2.81 m) (2.86m) | (110)| (70) (8.3) (64)
54 6-7" 32 5-11%" 5-9%" 20-8%" 11-5%" 8'-0%" 1.651 m 10-3%" 10-5%" 4% | 2% 70° 12.9 94

(1350) | (2.08m)| (810)| (1.85m) | (1.756 m) (6.47 m) (3.63 m) (2.54 m) (55" (3.21 m) (3.26m) | (110)| (70) (9.9) (79)

60 7-2" 35 6-6" 6-4%" 22'-6%" 12'-6" 8-9" 1.829 m 11-2%" 11-4%" 4% | 2% 70° 15.1 103

(1500) | (2.16m)| (890) | (1.97m) | (1.946 m) (6.83 m) (3.77 m) (2.64 m) (60" (3.39 m) (3.44m) | (110)| (70) (11.5) (86)

42 5.-5" 26 4-10%" 4-8Y" 17-6%" 10-1" 6-5" 1.295m 881" 8-10%" 4% | 2% 65° 9.5 65

(1050) | (1.66m) | (660) | (1.49m) | (1.428 m) (5.37 m) (3.09 m) (1.64 m) (4-3" (2.65 m) (2.72m) | (110)| (60) (7.3) (55)

48 6-0" 29 5.-5" 5-4" 19-6" 11-2' 717" 1473 m 9-7%" 9-10"%" 4% | 2% 65° 15 79

- (1200) (1.8m) | (740)| (1.64m) | (1.625m) (5.88 m) (3.35m) (2.14 m) (4-10") (2.91 m) (2.97m) | (110)| (60) (8.8) (66)
54 6-7" 32 5-11%" 5'-11%" 21-5" 12-3" 7-9%" 1.651 m 10-7%" 10-9%" 4% | 2% 65° 13.6 98

(1350) | (2.08m)| (810)| (1.85m) | (1.821m) (6.69 m) (3.87 m) (2.47 m) (55" (3.31 m) (3.37m) | (110)| (60) (10.4) (82)

60 7-2" 35 6'-6" 6-7%" 23-4%" 13'-4" 8'-6" 1.829 m 17" 11-9%" 4% | 2% 65° 15.9 107

(1500) | (2.16m)| (890) | (1.97m) | (2.018 m) (7.06 m) (4.02 m) (2.56 m) (60" (3.5m) (3.56m) | (110)| (60) (12.2) (90)

42 5.-5" 26 4'-10%" 4-11" 18'-4" 10-10" 6-3" 1.295 m 9-0%" 9-3%" 4% | 2% 60° 10.1 71

(1050) | (1.66m) | (660) | (1.49m) | (1.495m) (5.61m) (3.32m) (1.92 m) (4-3" (2.77 m) (2.84m) | (120)| (60) (7.7) (59)

48 6'-0" 29 55" 57" 20-4%" 12'-0" 6-11%" 1473 m 10-0%" 10-3%" 4% | 2% 60° 12.2 82

30° (1200) (1.8m) | (740) | (1.64 m) (1.7 m) (6.13 m) (3.6 m) (2.08 m) (4-10") (3.03 m) (3.1m) | (120)] (60) (9.3) (69)
54 6-7" 32 5-11%" 6'-3" 22'-4%" 13-2" 77" 1.651 m 11-0%" 11-3%" 4% | 2% 60° 14.4 102

(1350) | (2.08m)| (810)| (1.85m) | (1.906 m) (6.99 m) (4.16 m) (2.41 m) (55" (3.46 m) (3.53m) | (120)| (60) (11.0) (86)

60 7-2" 35 6'-6" 6-117%" 24"-4%" 14'-4" 8-3%" 1.829 m 121" 12-3%" 4% | 2% 60° 16.9 112

(1500) | (2.16m)| (890) | (1.97m) | (2.111m) (7.38 m) (4.32m) (2.45 m) (60" (3.65 m) (3.73m) | (120)| (60) (12.9) (93)
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WINGS FOR 1:2 SLOPE

Welded Wire
Skew Nominal Dimensions for Concrete Z%zrcljc;eetss. Reinforcement
Angle Fl;_pe cu. yd. 2 End Secs.
a. A B c D E F G H J K M| N|a (m%) S‘(‘r'ni';"
42 5-5" | 26 | 4-10%" | 52% | 193%" | 11-8%" | e-1%" | 43 9-67%" 9-9%" | 4% | 2 |ge| 108 I3
(1050) |(1.66 m)| (660)| (1.49m) | (1.58m) | (5.91 m) (3.6 m) (1.87m) | (1.295m)| (2.91m) (3.0m) [(120)] (50) (8.3) (63)
48 60" | 29 5'.5" 5'-10%" 21-5%" 130" 6-9%" 4-10" 107" 10-10%" | 4% | 2 |0 13.0 87
450 | (1200) |(1.80 m)|(740)| (1.64m) | (1.798 m) | (6.47 m) (3.9m) (203m) [(1.473m)| (3.91m) | (3.28m) [(120)] (50) (9.9) (73)
54 6-7" | 32 | 5-11%" 6-7%" 23-7" 14'-3" 75" 55" 1-7%" 1m-11%" | 4% | 2 550 15.4 108
(1350) |(2.08 m)| (810)| (1.85m) | (2.015m) | (7.37.m) (451m) | (235m) |(1.651m)| (3.64m) | (3.73m) |(120)] (50) (11.8) (90)
60 72" | 35 6-6" 74" 25'-8%" 15'-6%" 8-1" 6-0" 12-8%" 13-0" 4% [ 2 g 18.1 18
(1500) |(2.16 m)|(890)| (1.97 m) | (2.232m) | (7.78 m) (468m) | (244m) |(1.829m)| (3.85m) | (3.93m) |(120)] (50) (13.8) (99)
42 5-5" | 26 | 4-10%" | 5-6%" 20-7" 12-9%" | 5-11%" 4-3" 10-1%" 10-5%" | 5 [ 1% |44 11.6 80
(1050) |(1.66 m)| (660)| (1.49m) | (1.69m) | (6.29 m) (393m) | (1.84m) |(1.295m)| (3.1m) (3.19m) |(130)] (50) (8.9) (67)
48 6-0" | 29 5.5" 6-3%" 22'-10%" 14'-2%" 6-7%" 4'10" 11-3%" 17" 5 [ 1% [ 40 14.0 93
40° |(1200) [(1.80 m)|(740)| (1.64m) | (1.922m) | (6.89 m) (426 m) | (1.99m) | (1.473m)| (34 m) (3.49m) |(130)] (50) (10.7) (77)
54 6-7" | 32 | 5-1%" | 7-0%" | 25-1%" 15-7" 7-3%" 55" 12-5" 12-8%" | 5 | 1% |40 16.7 115
(1350) |(2.08 m)| (810)| (1.85m) | (2.155m) | (7.86 m) (4.93 m) (23m) |[(1.651m)| (3.88m) | (3.98m) |[(130)] (50) (12.8) (96)
60 72" | 35 6-6" 710" 27'-5%" 16-11%" 711" 6-0" 13'-6%" 13-10%" 5 [ 1% 50° 19.5 126
(1500) |(2.16 m)|(890)| (1.97 m) | (2.387 m) | (8.3 m) GA11m) | (2.39m) | (1.829m)| (4.1 m) (4.2m) [(130)] (50) (14.9) (105)
42 55" | 26 | 4-10%" 6-0" 222" 14'-1%" 5-10%" 43" 10-11" 11-3%" | 5% | 1% 45° 12.6 86
(1050) |(1.66 m)| (660)| (1.49m) | (1.831m) | (6.79 m) (4.34 m) (1.8m) [(1.295m)| (3.34m) | (3.45m) |[(140)| (40) (9.6) (72)
48 6-0" | 29 5.5" 6'-10" 24'-8%" 15-8%" 6-6" 410" 12-2" 12-6%" | 5% | 1% 45° 15.2 100
450 |(1200) |(1.80 m)|(740)| (1.64m) | (2.083m) | (7.44 m) (4.7 m) (1.95m) | (1.473m)| (3.67m) | (3.77m) |(140)| (40) (12.0) (83)
54 6-7" | 32 | 5-11%" 7'-8" 27'-1%" 17-2%" 7-1%" 55" 13-4%" 13-9" 5% | 1% 45° 18.2 124
(1350) |(2.08 m)| (810)| (1.85m) | (2.334m) | (8.48 m) (544m) | (225m) |(1.651m)| (419m) | (429m) |(140)| (40) (13.9) (104)
60 72" | 35 6-6" 8'-5%" 29"-7%" 18'-8%" 7-9" 6-0" 147" 15-0" 5% | 1% | 450 21.3 136
(1500) |(2.16 m)| (890)| (1.97 m) | (2.586 m) | (8.96 m) (565m) | (234m) |(1.829m)| (4.43m) | (453 m) |(140)| (40) (16.3) (114)
42 55" | 26 | 4-10%" 6-7%" 24-3%" 15-10" 5'-9%" 4-3" 1-11%" 12-4%" | 5% | 1% | 400 13.9 94
(1050) |(1.66 m)| (660)| (1.49m) | (2.014m) | (7.44 m) (486m) | (1.77m) |(1.295m)| (3.66m) | (3.78 m) |(150)| (40) (10.6) (78)
48 6-0" | 29 55" 7-6%" 270" 17'-6%" 647" 4-10" 13-3%" 13-8%" | 5% | 1% | 400 16.8 109
500 | (1200) |(1.80 m)| (740)| (1.64m) | (2.291m) | (8.15m) (527m) | (1.92m) | (1.473m)| (4.02m) | (4.13m) |(150)| (40) (12.8) 91)
54 6-7" | 32 | 5-11%" 8'-5" 29-97%" 19'-3" 7'-0" 55" 14-814" 151" 5% | 1% 40° 20.0 135
(1350) |(2.08 m)| (810)| (1.85m) | (2.568 m) | (9.3 m) (6.09m) | (221m) |(1.651m)| (4.59m) | (471m) |(150)| (40) (15.3) (113)
60 72" | 35 6-6" 9-4" 32'-5%" 20-11%" 7-7%" 6-0" 16'-0%" 16-5%" | 5% | 1% 40° 235 148
(1500) |(2.16 m)| (890)| (1.97 m) | (2.845m) | (9.82 m) (6.32 m) (23m) [(1.829m)| (4.86m) | (4.97m) |(150)| (40) (18.0) (124)
42 55" | 26 | 4-10%" 7'-5" 271" 18-0%" 58" 4-3" 13-4%" 13-9%" | 5% | 1% 35° 15.5 104
(1050) |(1.66 m)| (660)| (1.49m) | (2.257m) | (8.3 m) (552m) | (1.74m) |(1.295m)| (4.08m) | (4.22m) |(150)| (30) (11.9) (87)
48 6-0" | 29 5.5" 8-5" 30"-21%" 19-11%" 6-3%" 4'-10" 14-10%" 15-3%" | 5% | 1% 35° 18.8 121
55e | (1200) |(1.80 m)| (740)| (1.64m) | (2.568m) | (9.1m) (5.99m) | (1.89m) |(1.473m)| (4.48m) | (4.62m) |(150)| (30) (14.4) (101)
54 6-7" | 32 | 5-11%" 9-5%" 33-2%" 21-10%" 6'-10%" 55" 16"-4%" 16-10" | 5% | 1% 350 22.4 150
(1350) |(2.08 m)|(810)| (1.85m) | (2.878 m) | (10.39m) | (6.92m) | (2.18m) |(1.651m)| (5.13m) | (5.26 m) |(150)| (30) (17.1) (125)
60 72" | 35 6-6" 10-5%" 36'-3%" 23-10" 7-6%" 6-0" 17-11%" 18-4%" | 5% | 1% 35° 26.4 165
(1500) |(2.16 m)|(890)| (1.97 m) | (3.188m) | (10.97m) | (7.18m) | (227m) |(1.829m)| (5.42m) | (5.55m) |(150)| (30) (20.2) (138)
42 55" | 26 | 4-10%" 8-6" 30-11%" 20-117%" 5-7%" 4'-3" 15'-3" 15-8%" | 6% | 1 30° 17.7 18
(1050) |(1.66 m)| (660)| (1.49m) | (2.59m) | (9.48 m) (6.42m) | (1.72m) |(1.295m)| (4.67m) | (4.81m) |(160)| (30) (13.5) (98)
48 6-0" | 29 5.5" 9-8" 34'-5%" 232" 6-2%" 410" 17'-0" 17-5%" | 6% | 1 30° 215 137
60° |(1200) [(1.80 m)| (740)| (1.64m) | (2946 m) | (10.39m) | (6.96m) | (1.87m) |(1.473m)| (5.12m) | (5.27m) |(160)| (30) (16.4) (115)
54 6-7" | 32 | 5-11%" 10-10" 37-113" 25-5%" 6-9%" 5.5" 18'-9" 19-2%" | 6% | 1 30° 25.7 170
(1350) |(2.08 m)|(810)| (1.85m) | (3.302m) | (11.87m) | (8.04m) | (2.16m) |(1.651m)| (5.86m) | (6.01m) [(160)| (30) (19.6) (142)
60 72" | 35 6-6" 12'-0" 41'-5%" 27-8%" 7'-5" 6-0" 20-6" 20-11%" | 6% | 1 30° 30.2 187
(1500) |(2.16 m)| (890)| (1.97 m) | (3.658 m) | (12.55m) | (8.35m) | (2.24m) | (1.829m)| (6.2m) (6.35m) | (160)] (30) (23.1) (157)
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APPROX.
PIPE APPROX.
DIA. Q'I'(\Izél)bs. WALL A B C D E G R SLOPE
12 530 2 4 24 4-0%" | 6-0%" 24 2 9 194
(300) (240) (51) (102) (610) |(1.241 m)|(1.851 m)| (610) (51) | (229) -
() 15 740 2% 6 27 3-10" 61" 30 2% 1 124
— (375) (335) (57) (152) (686) |(1.168 m)|(1.854 m)| (762) (57) | (280) -
End connection to _ 18 990 2% 9 27 3-10" 6'-1" 36 2% 12 124
fit pipe used. (450) (450) (64) (229) (686) |(1.168 m)|(1.854 m)| (914) (64) | (305) -
< 21 1280 2% 9 35 38 6'-1" 3-6" 2% 13 124
= (525) (580) (70) (229) (889) (965) [(1.854 m)|(1.067 m)| (70) | (330) -
- 24 1520 3 9% 3-7%" 30 6-1%" 4'-0" 3 14 125
~ (600) (690) (76) (241) |(1.105m)| (762) |(1.867 m)|(1.219m)| (76) | (356) -
27 1930 3% 10% | 4-0" 25% | e-1%" | 4-6" | 3% | 14% | .,
(675) (875) (83) (267) |(1.219m)| (648) |(1.867 m)|(1.372m)| (83) | (368) -
. 30 2190 3% 12 4'-6" 19% 613" 5-0" 3% 15 125
% (750) (995) (89) (305) |(1.375m)| (502) |(1.874 m)|(1.524 m)| (89) | (381) -
E 33 3200 3% 13% | 4-10%" | 39% | g% | 56" | 3% | 7% | .
© (825) | (1450) (95) (343) |(1.486m)| (997) |(2.483 m)|(1.676 m)| (95) | (445) -
_qg’- 36 4100 4 15 5'-3" 34% 8-1%" 6'-0" 4 20 125
o (900) | (1860) | (102) | (381) | (1.6 m) (883) [(2.483 m)|(1.829 m)| (102) | (508) -
42 5380 4% 21 5'-3" 35 8'-2" 6'-6" 4% 22 125
- (1050) | (2440) | (114) | (533) | (1.6 m) (889) [(2.489 m)|(1.981 m)| (114) | (559) -
- 48 6550 5 24 6'-0" 26 8-2" 7-0" 5 22 125
= (1200) | (2970) | (127) | (610) |(1.829 m)| (660) |(2.489 m)|(2.134 m)| (127) | (559)
= 54 8240 5% 27 5'-5" 35 8'-4" 7'-6" 5% 24 1:2.0
(1350) | (3740) | (140) | (686) |(1.651m)| (889) | (2.54 m) |(2.286 m)| (140) | (610) -
60 8730 6 35 5'-0" 39 8'-3" 8-0" 5 N 11.9
(1500) | (3960) | (152) | (889) |(1.524 m)| (991) |(2.515m)|(2.438 m)| (127) o
66 10710 6% 30 6'-0" 27 8'-3" 8'-6" 5% . 117
(1650) | (4860) | (165) | (762) |(1.829 m)| (686) |(2.515m)|(2.591 m)| (140) o
72 12520 7 36 6'-6" 21 8'-3" 9-0" 6 . 118
D (1800) | (5680) | (178) | (914) |(1.981 m)| (533) |(2.514 m)|(2.743 m)| (152 o
78 14770 | 7% 36 7'-6" 21 9-3" 9'-6" 6% . 118
_ c . B (1950) | (6700) | (191) | (914) |(2.286 m)| (533) |(2.819 m)|(2.896 m)| (165) o
3 84 18160 8 36 7'-6%" 21 9-3%" | 10-0" | 6% . 116
Slg (2100) | (8240) | (203) | (914) |(2.299m)| (533) |(2.832m)|(3.048 m)| (165) o
— g3
hd . hd ©|© * Radius as furnished by manufacturer
[splse)
VI A
8|8
. T|T
5 2le
£ o
K L|L
2 28
'n9_' Same reinforcement as < NI[E)
outer cage. 4 | oI%
(100) f_
g 2-No.4 (No.13)b : Ol :_
- No. 0. ars ’ Optional 24 bar
\ _L dia. min. splice
Standard reinforcement for —
circular Class Ill, Wall B m‘@ ‘ G E G
reinforced concrete pipe. — —~— GENERAL NOTES
Precast or cast in 8 (200) for pipe dia. < 36 (900)
place end block. 10 (250) for pipe dia. > 36 (900) All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).
SECTION A-A END VIEW All dimensions are in inches (millimeters)
unless otherwise shown.
DATE REVISIONS PRECAST REINFORCED
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1-1-11

Clarified ref. to pipe dia. on

CONCRETE FLARED

Section A-A. Changed 'inner’

to 'outer' cage. ref.

END SECTION

1-1-09

Switched units to English (metric).

STANDARD 542301-03




End connection to
fit pipe used.

Span

D
C o B -
g
~— - = -
Sl
oo
) 12
2 L]
14 ~vi|a
[ oo
n|o
Same reinforcement as  * e
) 4 < o<
inner cage, class HE-II a— s PN
(100) I'_ '
/ : - — a — ry — : — ry r a ° i r .7 - . a
|—T ¢ I—T
2 - No. 4 (No. 13) bars \;
Same reinforcement as  *
outer cage, class HE-II T;:; T
ol
Precast or cast in 8 (200) < 36 (900) *
place end block. —™

=710 (250) > 36 (900) *

* Refers to the equivalent
pipe diameter.

SECTION A-A
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EQUIV.| WALL APPROX.
SPAN | RISE DIA. T A B C D E H R R, R, SLOPE
23 14 18 2% 8 27 3'-9" 6'-0" 36 5% 6 6 20 1:3.1
(584) | (356) | (450) (70) (203) (686) |(1.143 m)[(1.829 m)| (914) (137) | (152) | (152) (508) e
30 19 24 3% 8% 39 33 6'-0" 40" 6% 7 8% 26% 128
(762) | (483) | (600) (83) (216) (991) (838) [(1.829 m)|(1.219m)| (175) | (178) | (210) (667) -
34 22 27 3% 9 4'-0" 24 6'-0" 4'-6" 7% 8 1A 29Y% 1:2.9
(864) | (559) | (675) (89) (229) [(1.219m)| (610) |(1.829 m)|(1.372m)| (197) | (203) | (235) (743) -
38 24 30 3% 9% 4'-6" 18 6'-0" 5'-0" 8% 9 10% 32% 1:2.9
(965) | (610) | (750) (95) (241) [(1.372 m)| (475) |(1.829 m)|(1.524 m)| (219) | (229) | (260) (832) -
45 29 36 4% 1Y% 5-0" 36 8'-0" 6'-0" 10% 12 12% 39% 197
(1143) | (737) | (900) | (114) | (286) [(1.524 m)| (914) |(2.438 m)|(1.829 m)| (267) | (305) | (311) (997) -
53 34 42 5 15% 5'-0" 36 8'-0" 6'-6" 12% 13 14% 3-10" 126
(1346) | (864) | (1050) | (127) | (400) [(1.524 m)| (914) |(2.438 m)|(1.981 m)| (308) | (330) | (368) | (1.168 m) o
60 38 48 5% 21 5'-0" 36 8'-0" 7'-0" 13% 14 16% 4'-3%" 1:27
(1524) | (965) | (1200) | (140) | (533) [(1.524 m)| (914) |(2.438 m)|(2.134 m)| (343) | (356) | (419) | (1.308 m) -
68 43 54 6 26 5'-0" 36 8'-0" 7'-6" 15% 16 18% 4-10%" 126
(1727) | (1092) | (1350) | (152) | (660) |(1.524 m)| (914) |(2.438 m)|(2.286 m)| (387) | (406) | (476) | (1.486 m) -
76 48 60 6% 31 5'-0" 36 8'-0" 8'-0" 17 18 20% 5'-5" 126
(1930) | (1219) | (1500) | (165) | (787) |(1.524 m)| (914) |(2.438 m)|(2.439 m)| (432) | (457) | (527) | (1.651 m) o
2 (50
1 min.
8
x
‘ OPTIONAL WELDED WIRE
! REINFORCEMENT LAP
A ,
N =
| Span _
™ |
Optional welded wire reinforcement lap
(See detail)
END VIEW
GENERAL NOTES
All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
(V:H).
All dimensions are in inches (millimeters)
unless otherwise shown.
DATE REVISIONS PRECAST REINFORCED
4-1-16 | Changed terminology to CONCRETE ELLIPTICAL
'welded wire reiforcement'.
Corrected min. lap dimension. FLARED END SECTION
1-1-09 Switched units to English (metric).
STANDARD 542306-03




See Detail A

Pipe I.D. or Rise

* Provide intermediate support
for grate pipe lengths > 20'-0"

(6.00 m).

* Intermediate /

support

See Detail B J

LONGITUDINAL SECTION

|—>O
Lo

Pipe I.D.
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* @ intermediate support

PLAN VIEW

€ % (19) @ bolt I |/ Steel anchor pipe
— — — | | %
wlz | ele in 7 (22) @ hole L4x4x%x3 L & % (19) & bot
|0 Ne (100 x 100 x 9 x 75) \ I in % (22) @ hole
e — = long typ. 12
‘o]
~|R = =1= =ty I o
= w _ . .
 p— ¢ % (22) @ hole , =@
N3 in%(13) : o=
= R 72 (13), © 2% 3%, 2%
typ. (63) (88) (63)
¢ % (19) @ hole in £ for
VIEW A-A % (16) @ anchor rods w/
2% x 2% x %e
(63 x 63 x 8) p washer
SECTION B-B
~—— € % (19) @ bolt
in % (22) @ hole (provide
<| % 2 hardened washers)
E|E 6% (165) for 1:3 slope ** . ()
§ § 7(178)for 1dsiope = | | @ hee—m——————shl |
| Sls 7% for 1:6 slope ** -
i —|® _——
. : |
| 4 (100) @ (Nom.) steel pipe PD
|
Pk L1
|
I SECTION D-D
I Steel pipes at LA
T jg — 18 (450) cts. mim. ** Measured perpendicular to top of culvert wall. In addition, D
| 30 (750) cts. max. formed hole shall be located a minimum of 6 (150)
|I measured horizontally from any vertical joints necessary
: for construction of the culvert end section.
—
1
| 4 (100) @ (Nom.) steel M .
1 runner pipe (See Detail A for dimensions and
t details not shown.)
— 3
ElE
olg
00
I~
[cel[ =}
—|M

¢ single % (13) @
inspection hole in
c 7 (22) @ hol steel runner pipe.
— 8 ole

A a3y 1 A
Formed hole using (88) (31)
% (19) @ (Nom.) steel pipe \ s @

4 (100) & (Nom.) steel
runner pipe

€ % (19) @ thru bolt
w/ 2% x 2% x %6
(63 x 63 x 8) I washer
(typ. each side)

DETAIL A

%6 (8)
E 1/2" X 51/2" X 7u
(13 x 140 x 175)

3 (75) @ (Nom.) steel
anchor pipe

GENERAL NOTES

This standard shall only be used on concrete end sections
not skewed more than + 15 degrees with roadway.

The minimum distance from the center of a hole to the free

edge of a structural shape or plate shall be 1% (38)
unless noted otherwise.

All dimensions are in inches (millimeters) unless otherwise
shown.

TRAVERSABLE PIPE GRATE
FOR CONCRETE END
SECTIONS

DETAIL B

DATE REVISIONS

1-1-18

Corrected value in elliptical
pipe table. Renamed standard.

(Sheet 1 of 2)

4-1-16 Corrected typo.

STANDARD 542311-07
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PIPE-GRATE SCHEDULE FOR PIPE CULVERT END SECTIONS

Slope of End Section

Pipe 1:3 1:4 1:6
1.D. Main Pipe Int. Support Total Length Main Pipe Int. support Total Length Main Pipe Int. Support Total Length
No. / Length No. / Length of Pipe No. / Length No. / Length of Pipe No. / Length No. / Length of Pipe
27 1@ 9'-8 N/A 9'-8 1@ 12'-11 N/A 12'-11 1@ 19'-7 N/A 19'-7
(675) 1@ (2.95m) (2.95 m) 1@ (3.94 m) (3.94 m) 1@ (5.97 m) (5.97 m)
30 1@ 11'-4" N/A 11'-4" 1@ 14'-10" N/A 14'-10" 1@ 21'-10" 1@ 3-6 25'-4"
(750) 1@ (3.43m) (3.43 m) 1@ (4.52 m) (4.52 m) 1@ (6.65m) 1@1.07m) (7.72 m)
33 1@ 121" N/A 12'-1" 1@ 15-10" N/A 15'-10" 1@ 23'-5" 1@ 3-7" 27'-0"
(825) 1@ (3.68 m) (3.68 m) 1@ (4.83 m) (4.83 m) 1@ ((7.14m) | 1@ (1.09 m) (8.23 m)
36 1@ 12'-10" N/A 12'-10" 1@ 16'-10" N/A 16'-10" 1@ 24'-11" 2@ 3-11" 32'-9"
(900) 1@ (3.91m) (3.91 m) 1@ (5.13m) (5.13 m) 1@((7.59m) | 2@ (1.19m) (9.97 m)
42 2@ 14'-9" N/A 29'-6" 2@ 19'-3" N/A 38'-6" 2 @ 28'-6" 2@ 4-7" 66'-2"
(1050) 2@ (4.50 m) (9.00 m) 2@ (5.87m) (11.74 m) 2@(8.69m) | 2@ (1.40 m) (20.18 m)
48 2@ 16'-4" N/A 32'-8" 2@ 214" 1@ 5'1 47'-9" 2@ 31'-6" 2@5-1" 73-2"
(1200) 2@ (4.98m) (9.96 m) 2@(@®50m) | 1@ (1.55m) (14.55 m) 2@(9.60m) | 2@ (1.55m) (22.30 m)
54 2@ 18'-2" N/A 36'-4" 2@ 23-9" 2@5-9 59'-0" 2@ 351 4 @ 5'-9" 93'-2"
(1350) 2@ (5.54m) (11.08 m) 2@((7.24m) | 2@ (1.75m) (16.23 m) 2@(10.69m) | 4@ (1.75m) (28.38 m)
60 2@ 19'-9" N/A 39'-6" 2@ 25'-10" 3@6'-3 70'-5" 2@ 38'-1" 4@ 6'-3" 101'-2"
(1500) 2@ (6.02m) (12.04 m) 2@((7.87m) | 3@(1.91m) (21.47 m) 2@(1M61m) | 4@ (1.91m) (30.86 m)
66 2@ 21-7" 2@6-11" 57'-0" 2@ 28'-2" 3@ 6-11" 771" 2@41-11" 5@ 6-11" 127'-5"
(1650) 2@(®.58m) | 2@ (211 m) (17.38 m) 2@(B859m) | 3@ (211 m) (23.51m) 2@(12.78m) | 5@ (2.11m) (36.11 m)
72 3@ 23-2" 2@7-5" 84'-4" 3@ 30-3" 3@7-5 113'-0" 3 @ 44'-8" 5@7-5" 171'-1"
(1800) 3@((7.06m) | 2@ (2.26 m) (25.70 m) 3@922m) | 3@ (2.26m) (34.44 m) 3@(13.61m) | 5@ (2.26 m) (52.13 m)
78 3@ 25'-0" 3@ 8-1" 99'-3" 3@ 32'-8" 4@ 8'-1 130'-4" 3 @ 48-3 6@ 8-1" 193'-3"
(1950) 3@((7.62m) | 3@ (2.46 m) (30.24 m) 3@9.9m) | 4@ (246 m) (39.72m) 3@(14.71m) | 6@ (246 m) (58.89 m)
84 3@ 26-7" 3@ 8-7" 105'-6" 3 @ 34'-9" 4@ 8-7" 138'-7" 3@51-3 6@ 8-7" 206'-3"
(2100) 3@(B.10m) | 3@ (2.62m) (32.16 m) 3@(10.59m) | 4@ (2.62m) (42.25 m) 3@(15.62m) | 6 @ (2.62m) (62.58 m)
PIPE-GRATE SCHEDULE FOR ELLIPTICAL PIPE CULVERT END SECTIONS
Pipe Slope of End Section
1.D. 1:3 1:4 1:6
(Equiv. Main Pipe Int. Support Total Length Main Pipe Int. Support Total Length Main Pipe Int. Support Total Length
Round) No. / Length No. / Length of Pipe No. / Length No. / Length of Pipe No. / Length No. / Length of Pipe
21 1@ 8-2" 8'-2" 1@ 11'-2" 11'-2" 1@17'-5" 17'-5"
(525) 1@ (249 m) N/A (2.49 m) 1@ (3.40 m) NA (3.40 m) 1@ (5.31 m) NA (5.31 m)
24 1@ 8-2" N/A 8'-2" 1@ 11'-2" N/A 11'-2" 1@ 17'-5" N/A 17'-5"
(600) 1@ (2.49 m) (2.49 m) 1@ (3.40 m) (3.40 m) 1@ (5.31 m) (5.31 m)
27 1@ 8-11" N/A 8'-11" 1@ 12'-2" N/A 12'-2" 1@ 18-11" N/A 18'-11"
(675) 1@ (2.72m) (2.72 m) 1@ (3.71m) (3.71 m) 1@ (5.77 m) (5.77 m)
30 1@ 9-5" N/A 9'-5" 1@ 12-11" N/A 12'-11" 1@ 19-11" N/A 19'-11"
(750) 1@ (2.87 m) (2.87 m) 1@ (3.94 m) (3.94 m) 1@ (6.07 m) (6.07 m)
36 2@ 11'-0" N/A 22'-0" 2@ 14-11" N/A 29'-10" 2@ 22'-11" 1@ 4-7" 50'-5"
(900) 2@ (3.35m) (6.70 m) 2@ (4.55m) (9.10 m) 2@6.99m) | 1@ (1.40m) (15.38 m)
42 2@ 12'-4" N/A 24'-8" 2@ 16'-8" N/A 334" 2 @ 25'-6" 2@ 55" 61'-10"
(1050) 2@ (3.76 m) (7.52 m) 2@ (5.08 m) (10.16 m) 2@(({7.77m) | 2@ (1.65m) (18.84 m)
48 2@ 13'-8" N/A 27'-4" 2@ 18'-5" N/A 36'-10" 2 @ 28'-0" 3@6-1" 74'-3"
(1200) 2@ @417 m) (8.34 m) 2@ (5.61m) (11.22 m) 2@(B853m) | 3@(1.85m) (22.61 m)
54 2@ 15-0" N/A 30'-0" 2@ 201" 2@6'-9" 53'-8" 2 @ 30-7" 3@ 69" 81'-5"
(1350) 2@ (4.75m) (9.50 m) 2@(6.12m) | 2@ (2.06 m) (16.36 m) 2@(9.32m) | 3@ (2.06m) (24.82 m)
60 3@ 16-7" N/A 49'-9" 3@ 22'-2" 2@7-7" 81'-8" 3@ 33-7" 4@ 7-7" 131-1"
(1500) 3@ (5.05m) (15.15m) 3@(6.76m) | 2@ (2.31m) (24.90 m) 3@(10.24m) | 4@ (2.31m) (39.96 m)
66 3@ 17-11" N/A 53'-9" 3@ 23-11" 2@ 8-3" 88'-3" 3@ 36'-2" 4 @ 8'-3" 141'-6"
(1650) 3@ (546 m) (16.38 m) 3@(7.29m) | 2@ (251 m) (26.89 m) 3@(11.02m) | 4@ (251 m) (43.10 m)
72 3@ 19'-6" N/A 58'-6" 3@ 25-11" 3@ 8-11" 104'-6" 3@ 39-2" 4@ 8-11" 153'-2"
(1800) 3@ (5.94 m) (17.82 m) 3@((790m) | 3@ (2.72m) (31.86 m) 3@(11.94m) | 4@ (2.72m) (46.70 m)
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Reinforced

2 edge
®
ore | THicK. DIMENSIONS SLOPE 3%
DIA NESs A B H L w (Approx.) BODY 25 s <
’ 1% (max.) 1+ 1%+ 2+ (V:H) i _ N|El - \ l
(25) P leEs)| @) | (0 e N T N
12 0.064 6 6 6 21 24 1:2% 1Pc |
(300) (1.63) [(150)] (150) |(150)] (535) (610) €72 )
15 0.064 7 8 6 26 30 1:9% 1Pc Hol 12 (300 s
(375) | (1.63) [(180) (205) |(150) (660) (760) 42 : oles on 12 (300) iz
18 0.064 8 10 6 31 36 1:9% 1Pc - centers, max. @i~
(450) (1.63) [(205)] (255) |(150)] (785) (915) €72 )
21 0.064 9 12 6 36 42 1:9% 1Pc
(525) (1.63) [(230)] (305) [(150)] (915) | (1.065 m) €72 )
24 0.064 10 13 6 41 48 1:9% 1Pc END VIEW
(600) (1.63) |(255)] (330) [(150)[(1.040 m)| (1.220 m) €72 ) L -
30 0.079 12 16 8 51 60 1:9% 1Pc
(750) (2.01) |(305)] (405) [(205)[(1.295 m)| (1.525 m) €72 )
36 0.079 14 19 9 60 72 1:2% 2 Pe
(900) (2.01) |(355)] (480) [(230)[(1.525 m)| (1.830 m) €72 )
42 0.109 | 16 22 1" 69 84 1 . L NOTES
(1050)| (2.77) lwo5) (560) |(280) (1750 m)| 2.135m)| 12" 2 Pe. PLAN | o — .
48 0.109 18 27 12 78 90 1:2% 2 pe. ope For 60 (1500) thru 84 (2250) sizes, rein orced
(1200) | (2.77) [(455)] (685) [(305)[(1.980 m)| (2.285 m) v edges shall be supplemented with stiffener
54 0.109 18 30 12 84 102 1:2 2 Pc. | : angles. The angles shall be 2 x 2 x %(51 x 51 x 6.4)
(12(5)0) 82-17079) (41585) (7365) (31025) (21 375 m) (2.51?(31 m) — for 60 (1500) thru 72 (1800) diameter and
' 1% 3 Pc. ' 2% x 2% x Y (64 x 64 x 6.4) for 78 (1950) thru 84 (22
(1500)| (2.77) |(455) (840) |(305)(2.210m)| (2.895 m) T i I : diazri:etezrxTAhSanXg?esXsEall)bgrat?afshgeior))y fu 64 (2250)
66 0.109 18 36 12 87 120 ) | "
(1650)| (2.77) ls5) (915) |(305) (2210 m)| 3os0m)| 11" 3 Pe. g % (M10) rivets or bolts.
72 0.109 18 39 12 87 126 )
(1800) | (2.77) [(455)] (990) [(305)[(2.210 m)| (3.200 m) 1:1% 3 Pe. All slope ratios are expressed as units of vertical
78 0.109 18 42 12 87 132 11% 3Pc w displacement to units of horizontal displacement
(1950) | (2.77) |(455)(1.065 m)|(305)[(2.210 m)| (3.355 m) S ) (V:H).
84 0.109 18 45 12 87 138 11% 3Pc
(2250) | (2.77) 1(455)[(1.145 m)|(305)[(2.210 m)| (3.505 m) 1 )
END SECTION
Band shop bolted N ’
Threaded Thdreaded Connector section to end section
rod \ ro (See note 2) _\ with % (M10) bolts.
Z \ N © Z \ N © N 7 .
> \\ 4 o|& S>—1 {95 ¢ > NOTES
o c o
X y/avavat) oo oje yd N NI o LN Types 1 and 2 for pipes with annular ends only.
Z = S — 00 00
Connector Rod Type 3 connection may be used for all pipe sizes
! \ lug 1 \ holder i \ ! \ and includes 12 (300) of the pipe length. The
/ 1 / 1 ! ! connector section shall be attached to the end
section by rivets or bolts and shall be the same
TYPE 1 TYPE 2 TYPE 3 TYPE 4 metal thlckness.as the1 end section. Stub shaI.I be
For 12 (300) thru For 30 (750) and (See Note 2) (See Note 3) either 2% (68) pitch x % (13) depth or 3 (75) pitch
24 (600) only 36 (900) only x 1 (25) depth annular corrugated pipe.
(See Note 1) See Note 1
( ) Type 4 connection can be used for all pipe sizes.
Coupler shall be 2% x % (68 x 13) dimple, hugger,
or annular band of 3 x 1 (75 x 25). The dimple, hugger,
or annular band may be used with corrugated
metal pipes having annular ends. For corrugated
metal pipes having helical ends, only the dimple
band will be allowed.
1 (25) wide, 0.109 (2.77) thick
S strap with standard All dimensions are in inches (millimeters)
15 x 6 (M12x150) band bolt unless otherwise shown.
and nut.
DATE REVISIONS METAL FLARED END
@ lllinois Department of Transportation ALTERNATE STRAP CONNECTOR 1-1-21 Revised THICKNESS values SECTION FOR
— in table.
APPROVED Janary 1, 2021 g (For Type 1 only) PI P E C U LVE RTS
m
ENGINEER OF POLICY AND PROCEDURES o 1-1-18 Renamed standard.
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| Span |

N Reinforced
8l edge
2D
|8
PIPE ARCH DIMENSIONS SLOPE
o T
DIMENSIONS | THICK- ) B H L w (Approx.) | BODY ; l
NESS )
SPAN | RISE 1 (max.) 1t 1o 2x (V:H) I
(25) 7125 | (38) (50) i
17 13 0.064 7 9 6 19 30 1:2% 1Pe .
R IO o B A R TR R R R ' B Holes on 12 (300) 2
. o1 ol
(533) | (381) | (1.63) |(180)| (255) |(150)| (585) | (915) 1:2% 1Pe. centers, max.
24 18 0.064 8 12 6 28 42 1:2% 1Pe
(610) (457) (1.63) [(205)| (305) [(150)| (710) |(1.065 m) 42 )
28 20 0.064 9 14 6 32 48 1:2% 1Pe L M
(711) (508) (1.63) [(230)| (355) [(150)| (815) |(1.220 m) 42 )
35 24 0.079 10 16 6 39 60 1:2% 1Pe
(889) (610) (2.01) [(255)| (405) [(150)| (990) | (1.525 m) 42 )
42 29 0.079 12 18 8 53 75 1:2% 1Pe
(1067) | (737) (2.01) [(305)| (460) [(205)|(1.170 m)| (1.905 m) 42 )
49 33 0109 | 13 | 21 9 46 85 10% 2 Pe PLAN
(1245) | (838) (2.77) [(330)| (535) [(230)|(1.345 m)| (2.160 m) 42 )
57 38 0.109 18 26 12 63 90 Al
(1448) | (965) (2.77) [(460)| (660) [(305)|(1.600 m)| (2.285 m) 12% 2Pe. —NOTES
64 43 0.109 18 30 12 70 102 1:2% 2 Pc
(1626) | (1092) .77 |(460)| (760) |(305)|(1.780 m)| (2.590 m) 27 . F.or the 7'7x52 (1956x1321) and 83x57 (2108x1448)
71 47 0.109 18 33 12 77 114 1o, 3 Pe sizes, reinforced edges shall be supplemented with
(1803) | (1194) (2.77) [(460)| (840) [(305)|(1.955 m)| (2.895 m) “ ) 2x2xY% (51x51x6.4) stiffener angles. The angles
77 52 0.109 | 18 36 12 77 126 1:2 3P shall be attached by % (M10) rivets or bolts.
(1956) | (1321) (2.77) [(460)| (915) [(305)|(1.955 m)| (3.200 m) ) )
83 57 0.109 18 39 12 77 138 . Anal inf t shall be placed under th
1:2 3 Pe. ngle reinforcement shall be placed under the
(2108) | (1448) (2.77) [(460)| (990) |(305)|(1.955 m)| (3.505 m) M center panel seams on the 77x52 (1956x1321)
and 83x57 (2108x1448) sizes.
All slope ratios are expressed as units of vertical
displacement to units of horizontal displacement
END SECTION VH
Band shop bolted S l
Threaded Thdreaded Connector section to end section
rod ro (See note 2) _\ with % (M10) bolts
£ 2 z \ S 3 S 7 ;
> 2|5 \ {95 € > NOTES
g2 l S, & S % e |
2 a|e oo yd N [ O\_©O [SHVSIAN . Type 1 and 2 connection shall be used only with
iz = 00 00 pipes with annular ends.
Rod
1 I(lZJ(g)nnector 1 \ holder 1 1 \ Type 3 connection can be used with all pipe
L / / l \ arch sizes and includes 12 (300) of the pipe
length. The annular connector section shall
TYPE 1 TYPE 2 TYPE 3 TYPE 4 be attached to the end section by rivets or
For 17x13 (432 h - bolts and shall be the same metal thickness as
For 17x13 (432x330) thru or 17x13 (432x330) thru (See Note 2) (See Note 3) the end section. When coupling the type 3
28x20 (711x508) only 57x38 (1448x965) only end section to a pipe with helical ends, only
(See Note 1) (See Note 1) the dimple type coupling band shall be used.
Type 4 connection can be used with all pipe
arch sizes. The end section band shall be
either a dimple, hugger, or annular band and
can be used with pipes having annular ends.
For pipes having helical ends, only the dimple
end section band will be allowed.
1 (25) wide, 0.109 (2.77) thick
(S strap with standard All dimensions are in inches (millimeters)
%x6 (M12x150) band bolt unless otherwise shown.
and nut.
DATE REVISIONS METAL FLARED END
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END SECTION

PERSPECTIVE VIEW

Slope
E [
g 1
o
o
g 3
o ©o|T
4| T
S |~ |\Toe wall
o o
ol e
L
ELEVATION

<
9] ° £
E =
© —
a A = 5
[0 o
- SR S

L’ A ° LK
<
L

Bolt surfaces
together (typ.)

Toe plate ﬂLr I

Top of end section

Reinforced edge full
length of end section
typical of both sides.
(see section A-A)

(400)

Overall width

END VIEW

Edge of sidewall sheet
rolled against steel

rod

SECTION A-A

% (13) (min.) dia.
galvanized steel

rod or No. 4 (No. 13)
galvanized reinforcing
bar

METAL END SECTIONS FOR ROUND PIPE CULVERT

¥ (M12) galvanized threaded
rod over top of end section.
Side lugs shall be bolted to
end section

B
Side lug — | B p

¢

CONNECTIONS OF END SECTION

Corrugation sized
to fit pipe

Pipe —\

SECTION B-B

GENERAL NOTES

See roadway plans for slope (V:H) and pipe
diameter.

Provide traversable pipe grate when specified.

All slope ratios are expressed as units of
vertical displacement to units of horizontal
displacement (V:H).

All dimensions are in inches (millimeters)
unless otherwise shown.

METAL DIMENSIONS
Fgf,’f THICK- H w | OVERALL L
(min.) WIDTH  [SLOPE 1:4|SLOPE 1:6
15 | 0.064 8 6 21 37 20 30
(375)| (1.63) | (200) | (150) | (525) (950) (500) (750)
18 | 0.064 8 6 24 40 32 48
(450)| (1.63) | (200) | (150) | (600) (1000) (800) (1200)
21 | 0.064 8 6 27 43 44 60
(525) | (1.63) | (200) | (150) | (700) (1100) (1100) (1500)
24 | 0.064 8 6 30 46 55 83
(600)| (1.63) | (200) | (150) | (750) (1150) (1400) (2100)
30 | 0.109 12 9 36 60 79 118
(750) | (2.77) | (300) | (230) | (900) (1500) (2000) (3000)
36 | 0.109 12 9 42 66 102 154
(900) | (2.77) | (300) | (230) | (1050) | (1650) (2600) (3900)
42 | 0.109 16 12 48 80 126 189
(1050)| (2.77) | (400) | (300) | (1200) | (2000) (3200) (4800)
48 | 0.109 16 12 54 86 150 224
(1200)| (2.77) | (400) | (300) | (1350) | (2150) (3800) (5700)
54 | 0.109 16 12 60 92 173 260
(1350)| (2.77) | (400) | (300) | (1500) | (2300) (4400) (6600)
60 | 0.109 16 12 66 98 197 295
(1500)| (2.77) | (400) | (300) | (1650) | (2450) (5000) (7500)
DATE REVISIONS
1-1-18 New Standard.

THRU 60" (1500 mm) DIA.

SLOPED METAL END SECTIONS
FOR PIPE CULVERTS 15" (375 mm)

(Sheet 1 of 2)

STANDARD 542411




Longitudinal

T\ safety bars
(typ.)

L

CROSS DRAINAGE
END SECTION - ELEVATION

\_ % (M12) carriage
galvanized head
bolts (typ.)

T~ Longitudinal bar

CROSS DRAINAGE END SECTION

@ lllinois Department of Transportation
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@ Provide longitudinal bar(s) when
the span exceeds 30 (750).
Provide additional longitudinal
bars as needed so that spacing
does not exceed 30 (750) for
larger end sections.

oh @00\ ) 4'-0" (1.2 m) ,
<pacnO (max.) )

@E (e —-I WS) S

oH Siope Sg 3%

£ 1 °F 2

a|° gl

S5 LONGITUDINAL DRAINAGE BAR
L Safety
bars
(typ.) x % (25 x
;Iots (25x16) A _
L 3 <8 M
PARALLEL DRAINAGE 5% 3 (75) galvanized steel pipe:
flatt d, then bend outsid
END SECTION - ELEVATION (137) 41132)'3{; mtatec'; e‘f}g Szct;ne
sides.
PARALLEL BARS
SAFETY BAR DETAILS
Transverse
slope slope

% (M12) carriage
galvanized head
bolts (typ.)

PARALLEL DRAINAGE

END SECTION

Parallel drainage end section
with traversable pipe grate
shown, typ.

Side road or
drive way

Front _
slope \r e
‘ . I %

Transverse

Cross drainage end
section with traversable
pipe grate shown, typ.

- Front
slope
N =i |
\ * Ej {
culvert ’ ‘
[
[
- . L
Main line [
€ . Pipe
— : Mculvert
[
[
[
E B
TYPICAL INSTALLATION Front
slope

SLOPED METAL END SECTIONS
FOR PIPE CULVERTS 15" (375 mm)
THRU 60" (1500 mm) DIA.

(Sheet 2 of 2)
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Top of end section

Reinforced edge full
length of end section

/B
Side lug — | B<J

% (M12) galvanized

threaded rod over Corrugation
top of end section. sized to fit
Side lugs shall be pipe

bolted to end section.

¢

CONNECTIONS OF END SECTION SECTION B-B

END SECTION

PERSPECTIVE VIEW

GENERAL NOTES

See roadway plans for slope (V:H) and pipe
diameter.

Provide traversable pipe grate when specified.

All slope ratios are expressed as units of
vertical displacement to units of horizontal
displacement (V:H).

All dimensions are in inches (millimeters)
unless otherwise shown.

SLOPED METAL END SECTIONS FOR PIPE

ARCH CULVERTS 15" (375 mm) THRU

72" (1800 mm) EQUIVALENT DIA.

(Sheet 1 of 2)

Slope > A
55 typical of both sides.
o 1 (see section A-A)
(2] [0}
© @
g 3 _ Bolt surfaces Span =
a e together (typ.)
I\
g T
e | HoS T
L z| e
— A1 |
=) =) P Toe wall =) ~
o & © g ~ \8/ Toe plate extension _/ ~|e ioi
L (same thickness as A W ~ A
end section)
ELEVATION Overall width
< END VIEW
£
c ks Edge of sidewall sheet
& = rolled against steel
; el
) © rod
=1 ®
o ,—bA 5
% (13) (min.) dia.
L} A galvanized steel
3 rod or No. 4 (No. 13)
galvanized reinforcing
< bar
SECTION A-A
L
PLAN
METAL END SECTIONS FOR PIPE ARCH CULVERT
bIPE DIMENSIONS
EQUIV.|METAL OVERALL CORRIGATION 2% x % CORRIGATION 3x10OR5x 1
ROUND|THICK.| A H W L L
DIA. | (min.) WIDTH | SPAN | RISE rqrapE127sT0PE 1:6| 57N | RISE ['SLOPE 1:4[SLOPE 1:6
15 | 0064 | 8 6 23 39 17 | 13 12 18
(375) | (1.63) | (200) | (150) | (585) | (1000) | (430) | (330)| (300) (460)
18 [ 0064 | 8 6 27 a3 21 | 15 20 30
(450) | (1.63) | (200) | (150) | (700) | (1100) | (530) | (380)| (500) (750)
21 (0064 8 6 30 6 24 | 18 32 78
(525) | (1.63) | (200) | (150) | (750) | (1150) | (610) | (460)| (810) (1220)
24 (0064 | 8 6 33 49 28 | 20 40 60
(600) | (1.63) | (200) | (150) | (830) | (1250) | (700) | (500)| (1000) @500y | — | — | — | —
30 | 0.109 | 12 9 40 64 35 | 24 55 83
(750) | (2.77) | (300) | (225) | (1025) | (1625) | (870) | (630)| (1400) (2100)
36 0109 | 12 9 a7 71 2 | 29 75 112
(900) | (2.77) | (300) | (225) | (1200) | (1800) |(1060)| (740)| (1900) (2850)
42 0109 | 16 12 54 86 49 | 33 90 136
(1050) | (2.77) | (400) | (300) | (1375) | (2175) |(1240)| (840)| (2300) (3450)
48 [0.109 | 16 12 62 o4 57 | 38 110 165 53 | 41 124 186
(1200) | (2.77) | (400) | (300) | (1575) | (2375) |(1440)| (970)| (2800) (4200) |(1340)| (1050)| (3150) (4720)
54 | 0.109 | 16 12 69 101 64 | 43 130