STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

DESIGN DIVISION
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Regarding Revised and New Standard Drawings
Effective for the August 3" Letting, the revised and new Standard Drawings are to be
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sheet “To be printed with plans” until the drawings are formally distributed.
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DRAWING REVISION

NUMBER DATE DESCRIPTION

RD-TS-9 02-01-12 DESIGN STANDARDS FOR SINGLE LANE URBAN AND
RURAL ROUNDABOUTS

RD-TS-10 02-01-12 DESIGN STANDARDS FOR MULTI-LANE URBAN AND
RURAL ROUNDABOUTS

RDO1-TS-6A 01-24-12 TYPICAL CURB AND GUTTER SECTIONS WITHOUT
SHOULDER

D-PB-2 02-01-12 STANDARD DETAILS FOR PLASTIC PIPE INSTALLATION

D-PE-15A 15" CONCRETE ENDWALL CROSS DRAIN

D-PE-15B 15" CONCRETE ENDWALL CROSS DRAIN

D-PE-18A 18” CONCRETE ENDWALL CROSS DRAIN

D-PE-18B 18" CONCRETE ENDWALL CROSS DRAIN

D-PE-24A 24” CONCRETE ENDWALL CROSS DRAIN

D-PE-24B 24” CONCRETE ENDWALL CROSS DRAIN

D-PE-30A 30” CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-30B 30” CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-36A 36” CONCRETE ENDWALL CROSS DRAIN WITH STEEL

PIPE GRATE
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D-PE-36B 36” CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-42A 42” CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-42B 42” CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-48A 48" CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-48B 48" CONCRETE ENDWALL CROSS DRAIN WITH STEEL
PIPE GRATE

D-PE-99 PIPE GRATE & SKEWED CONNECTION DETAILS FOR “U”
ENDWALLS

D-SEW-1A SIDE DRAIN CONCRETE ENDWALL WITH STEEL PIPE
GRATE

D-SEW-12D 03-01-12 CONCRETE ENDWALL TYPE “SD” WITH STEEL PIPE
GRATE (FOR 15” AND 18” PIPES) (12:1 SLOPE)

RP-J-7 01-30-12 CONCRETE RAMP JOINT TYPES AND SPACING

RP-J-9 02-12-12 CONTRACTION AND CONSTRUCTION JOINTS FOR
CONCRETE PAVEMENT

RP-J-17 02-12-12 DOWEL ASSEMBLY DETAILS

RP-J-18 02-12-12 DOWEL ASSEMBLY DETAILS

RP-J-19 02-12-12 DOWEL ASSEMBLY DETAILS

RP-J-23 02-12-12 DOWEL ASSEMBLY DETAILS

S-SSMB-7 FOOTING DETAILS FOR OVERHEAD SIGN STRUCTURE
32” MEDIAN BARRIER WALL

S-SSMB-8 FOOTING DETAILS FOR OVERHEAD SIGN STRUCTURE
51” MEDIAN BARRIER WALL

T-M-2 01-12-12 DETAILS FOR PAVEMENT MARKINGS FOR
CONVENTIONAL ROADS

T-M-5 01-12-12 MARKING DETAILS FOR EXPRESSWAYS & FREEWAYS
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DRAWING REVISION
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T-M-6 01-12-12 MARKING DETAIL FOR EXPRESSWAY & FREEWAY
INTERCHANGES

T-M-7 01-12-12 GORE MARKING DETAILS FOR EXPRESSWAY &
FREEWAY INTERCHANGES

T-M-8 01-12-12 MARKING DETAILS FOR EXPRESSWAYS & FREEWAYS

T-WZ-55 SIDEWALK TRAFFIC CONTROL

Csal \Rptephos)

Carolyn Stonecipher, P.E., /
Civil Engineering Director
Design Division

March 16, 2012
CS:ARH: MWC
Attachment
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STOPPING SIGHT DISTANCE
TO CROSSWALK AT EXIT IS
MEASURED FROM ENTERING
VEHICLE TO CROSSWALK

APPROACH STOPPING SIGHT
DISTANCE IS MEASURED FROM
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INSCRIBED CIRCLE
DIAMETER (ICD)

X

ENTRY RADIUS

* % CROSSWALK MARKINGS

(DBEGINNING OF a4t MAY BE OMITTED AT RURAL

URBAN RURAL NOTES DESIGN NOTES
DESIGN SPEED 20 MPH 25 MPH E;ﬁf%fﬁ%iﬁq (1) FASTEST PATH CHECKS SHOULD BE COMPLETED PRIOR TO INTERSECTION SIGHT DISTANCE BEING CHECKED. STOPPING
SIGHT DISTANCE AND INTERSECTION SIGHT DISTANCE SHOULD BE CHECKED FOR ALL APPROACHES. REFER TO
“ROUNDABOUTS: AN INFORMATIONAL GUIDE,” FHWA, 2000 AND RDO1-SD-1 THRU T FOR ADDITIONAL GUIDANCE.
INSCRIBED CIRCLE o5/ - 150/ 130" - 150" MEASURED FROM CURB
DIAMETER (8) FACE TO CURB FACE @ CONSTRUCT A B-SPLINE (SHOWN AS DASHED LINE) FOR THE THROUGH, LEFT TURN, AND RIGHT TURN MOVEMENTS.
R S B-SPLINE SHOULD TOUCH THE 5’ CURB OFFSETS AT THE POINTS INDICATED FOR THE R1, R2, R3, R4 AND R5
CIRCULATORY CTHE MAXIMUM "THE MAYIMUM MEASUREMENTS. MEASURE THE RADIUS OF THE B-SPLINE AT EACH POINT. MEASUREMENT SHOULD BE BETWEEN 65’ AND
ROADWAY WIDTH SNTRY WIDTH CNTRY WIDTH 85’ LONG. FOR THE R1 MEASUREMENT, THE RADIUS SHOULD NOT BE MEASURED THROUGH THE YIELD LINE.
EASURED FROM CURB (3) PROVIDE 6’ MINIMUM UNOBSTRUCTED HORIZONTAL CLEARANCE FROM THE NON-MOUTABLE CURB TO THE CENTRAL ISLAND
ENTRY WIDTH 18" - 22 18" - 22 o CURB Face LANDSCAPING TO ALLOW FOR CIRCULATORY ROADWAY SIGHT DISTANCE, ACTUAL DISTANCE MAY BE GREATER AND SHOULD
BE DETERMINED AFTER SIGHT DISTANCE CHECKS ARE COMPLETE, BUT SHALL NOT BE LESS THAN 6 FEET.
ENTRY RADIUS 65’ - 90 65’ - 90 (4) SPLITTER ISLAND SHOULD BE A RAISED MEDIAN WITH CONCRETE HARDSCAPING (PREFERED). SPLITTER ISLAND SHOULD
EXTEND A MINIMUM OF 50’ FROM THE YIELD LINE. SEE STANDARD DRAWING RP-H-6 FOR ADDITIONAL DETAILS.
EXIT WIDTH EN?éyEW?STH EN?égEW?STH EﬁfggiﬁbeH (5) FOR MOUNTABLE CURB BETWEEN CIRCULATORY ROADWAY AND TRUCK APRON, SEE STANDARD DRAWING RP-R-2.
FOR NONMOUNTABLE CURB BETWEEN TRUCK APRON AND CENTRAL ISLAND, SEE STANDARD DRAWING RP-NMC-10.
EXIT RADIUS 200’ - 1000’ 200’ - 1000 (6) SIDEWALK SHALL BE WIDENED TO ACCOMODATE BICYCLES AND PEDESTRIANS AT ROUNDABOUT (SHARED USE PATH). SEE
STANDARD DRAWING RD-TS-8 FOR ADDITIONAL DETAILS.
APPROACH/DEPARTURE WIDTH OF WIDTH OF DOES NOT INCLUDE | 1(7) SEE STANDARD DRAWINGS T-M-10, 11 AND 12 FOR SIGNING AND PAVEMENT MARKINGS FOR SHARED USE PATHS AND
DAILY SERVICE VOLUME (WITH CAPACITY ANALYSIS) APPROXIMATELY 25,000 VEH/DAY ASSUMES APPROXIMATELY 90-DEGREE ANGLES BETWEEN ENTRIES AND NO MORE THAN FOUR ENTRIES TO THE ROUNDABOUT.

LOCATIONS WHERE SIDEWALK
IS NOT PRESENT.

BICYCLE LANE ]
_\\\ ;t

TYPICAL PLAN VIEW OF ROUNDABOUT

SEE GENERAL NOTE K

27% CROSS SLOPE
(REQUIRED)

CIRCULATORY
ROADWAY

GENERAL NOTES

FOR SPECIFIC CONDITIONS NOT COVERED ON THIS SHEET, REFERENCE SHOULD BE MADE TO “A POLICY
ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS”, AASHTO, 2001.

REFERENCE SHOULD BE MADE TO “ROUNDABOUTS: AN INFORMATIONAL GUIDE”, FHWA, 2000. REFERENCE
SHOULD ALSO BE MADE TO THE “ROADSIDE DESIGN GUIDE”, AASHTO, 2002.

® &

THIS STANDARD DRAWING IS INTENDED TO BE USED AS GUIDANCE FOR THE DESIGN OF SINGLE LANE
URBAN AND RURAL ROUNDABOUTS. FOR MULTI-LANE DESIGNS, SEE STANDARD DRAWING RD-TS-10.

TRUCK TURNING TEMPLATES SHOULD BE PERFORMED ON ALL TURNING MOVEMENTS WITHIN THE
ROUNDABOUT. A WB-62 VEHICLE SHOULD BE USED WHERE APPROPRIATE.

STANDARD AASHTO GUIDELINES FOR ISLAND DESIGN SHOULD BE FOLLOWED FOR SPLITTER ISLAND
DESIGNS, INCLUDING LARGER NOSE RADII AT APPROACH CORNERS AND OFFSETTING CURB LINES AT THE
APPROACH ENDS OF THE SPLITTER ISLAND.

O © @ ©

MAXIMUM LONGITUDINAL GRADE IN THE DIRECTION OF TRAVEL THROUGH THE CIRCULATORY ROADWAY
SHALL BE 4 PERCENT.

OO @ G

USE OF A RIGHT-TURN BYPASS LANE MAY BE WARRANTED FROM THE ROUNDABOUT TRAFFIC MODEL.
ROUNDABOUT APPROACHES WITH SPEEDS OF 45 MPH OR GREATER ARE CONSIDERED HIGH SPEED
APPROACHES. REFER TO SECTION 6.5 OF THE “ROUNDABOUTS: AN INFORMATIONAL GUIDE”, FHWA,
2000 FOR ADDITIONAL INFORMATION ON DESIGN OF ROUNDABOUTS WITH HIGH SPEED APPROACHES.

MINI ROUNDABOUTS, TRAFFIC CIRCLES, AND ROTARIES ARE NOT CONSIDERED ROUNDABOUTS AND
SHOULD NOT BE DESIGNED TO THE STANDARDS ON THIS DRAWING.

ROADWAY SHOULDERS AND BICYCLE LANE SHALL END PRIOR TO THE CIRCULATORY ROADWAY.
FOR ROUNDABOUT CONSTRUCTION DETAILS, SEE STANDARD DRAWING RP-R-2.

OPTIONAL PEDESTRIAN RAIL SHALL NOT CAUSE A CONFLICT WITH INTERSECTION SIGHT DISTANCE.

CIRCULATORY ROADWAY SLOPES

NOTE: TRUCK APRON CROSS SLOPE SHOULD MATCH
CIRCULATORY ROADWAY CROSS SLOPE OR MAY BE
INCREASED UP TO 4 PERCENT MAX.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

DESIGN STANDARDS

FOR SINGLE LANE

URBAN AND RURAL
ROUNDABOUTS

4-28-10 RD-TS-9
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DESIGN NOTES

ROADWAY WIDTH
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ENTRY WIDTH
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ENTRY WIDTH

DESIGN STANDARDS FOR MULTI-LANE ROUNDABOUTS
URBAN RURAL NOTES <>
SEE FHWA
DESIGN SPEED 25 MPH 30 MPH o 5
INSCRIBED CIRCLE , , o MEASURED FROM CURB
DIAMETER (8) 1507 = 220 165" - 220 FACE TO CURB FACE
CRCULATORY 1.0 - 1.2 TIMES | 1.0 - 1.2 TIMES

MEASURED FROM CURB

ENTRY WIDTH 24’ - 287 24’ - 287
FACE TO CURB FACE
ENTRY RADIUS 65’ - 100’ 65’ - 1007
SAME AS SAME AS SAME AS
EXIT WIDTH ENTRY WIDTH ENTRY WIDTH ENTRY WIDTH
EXIT RADIUS 200’ - 1000’ 200’ - 1000°
APPROACH/DEPARTURE WIDTH OF WIDTH OF DOES NOT INCLUDE
WIDTH APPROACHING LANE APPROACHING LANE | BIKE LANE OR GUTTER

DAILY SERVICE VOLUME

(WITHOUT CAPACITY ANALYSIS)

APPROXIMATELY 45,000 VEH/DAY

O @ © 6 ©

FASTEST PATH CHECKS SHOULD BE COMPLETED PRIOR TO INTERSECTION SIGHT DISTANCE BEING CHECKED. STOPPING
SIGHT DISTANCE AND INTERSECTION SIGHT DISTANCE SHOULD BE CHECKED FOR ALL APPROACHES. REFER TO
“ROUNDABOUTS; AN INFORMATIONAL GUIDE,” FHWA, 2000 AND RDO1-SD-1 THRU 7 FOR ADDITIONAL GUIDANCE.

% % CROSSWALK MARKINGS
MAY BE OMITTED AT RURAL
LOCATIONS WHERE SIDEWALK
IS NOT PRESENT.

(1P
—<
OZ
=
m—

CONSTRUCT A B-SPLINE (SHOWN AS DASHED LINE) FOR THE THROUGH, LEFT TURN, AND RIGHT TURN MOVEMENTS. C)B%
B-SPLINE SHOULD TOUCH THE 5’ CURB OFFSETS AT THE POINTS INDICATED FOR THE R1, R2, R3, R4 AND R5
MEASUREMENTS. MEASURE THE RADIUS OF THE B-SPLINE AT EACH POINT. MEASUREMENT SHOULD BE BETWEEN 65" AND
85’ LONG. FOR THE R1 MEASUREMENT, THE RADIUS SHOULD NOT BE MEASURED THROUGH THE YIELD LINE.

PROVIDE 6’ MINIMUM UNOBSTRUCTED HORIZONTAL CLEARANCE FROM THE NON-MOUTABLE CURB TO THE CENTRAL ISLAND
LANDSCAPING TO ALLOW FOR CIRCULATORY ROADWAY SIGHT DISTANCE, ACTUAL DISTANCE MAY BE GREATER AND SHOULD
BE DETERMINED AFTER SIGHT DISTANCE CHECKS ARE COMPLETE, BUT SHALL NOT BE LESS THAN 6 FEET.

SEE GENERAL NOTE K

SPLITTER ISLAND SHOULD BE A RAISED MEDIAN WITH CONCRETE HARDSCAPING (PREFERED). SPLITTER ISLAND SHOULD
EXTEND A MINIMUM OF 50" FROM THE YIELD LINE. SEE STANDARD DRAWING RP-H-6 FOR ADDITIONAL DETAILS.

FOR MOUNTABLE CURB BETWEEN CIRCULATORY ROADWAY AND TRUCK APRON, SEE STANDARD DRAWING RP-R-2.
FOR NONMOUNTABLE CURB BETWEEN TRUCK APRON AND CENTRAL ISLAND, SEE STANDARD DRAWING RP-NMC-10.

27% CROSS SLOPE

SIDEWALK SHALL BE WIDENED TO ACCOMODATE BICYCLES AND PEDESTRIANS AT ROUNDABOUT (SHARED USE PATH). SEE (REQUIRED)

STANDARD DRAWING RD-TS-8 FOR ADDITIONAL DETAILS.
SEE STANDARD DRAWINGS T-M-10, 11 AND 12 FOR SIGNING AND MARKINGS FOR SHARED USE PATHS AND BICYCLE LANES.

ASSUMES APPROXIMATELY 90-DEGREE ANGLES BETWEEN ENTRIES AND NO MORE THAN FOUR ENTRIES TO THE ROUNDABOUT.

PATH OVERLAP SHOULD BE MEASURED AT THE ENTRANCE AND EXITS OF MULTI-LANE ROUNDABOUTS. LINE SHOULD BE CIRCULATORY
DRAWN TANGENT TO THE CENTER OF THE ENTRANCE/EXIT AND CIRULATORY ROADWAY. ROADWAY

GENERAL NOTES

REFERENCE SHOULD

®©

O @ @ ©

BE MADE TO “ROUNDABOUTS:
SHOULD ALSO BE MADE TO THE

FOR SINGLE LANE DESIGNS,

FOR SPECIFIC CONDITIONS NOT COVERED ON THIS SHEET, REFERENCE SHOULD BE MADE TO
ON GEOMETRIC DESIGN OF HIGHWAYS AND STREETS”, AASHTO, 2001.

AN INFORMATIONAL GUIDE”, FHWA, 2000.
"ROADSIDE DESIGN GUIDE”,

ASSHTO, 2002.

THIS STANDARD DRAWING IS INTENDED TO BE USED AS GUIDANCE FOR THE DESIGN OF MULTI-LANE
URBAN AND RURAL ROUNDABOUTS.

TRUCK TURNING TEMPLATES SHOULD BE PERFORMED ON ALL TURNING MOVEMENTS WITHIN THE
ROUNDABOUT. A WB-62 VEHICLE SHOULD BE USED WHERE APPROPRIATE.

STANDARD AASHTO GUIDELINES FOR ISLAND DESIGN SHOULD BE FOLLOWED FOR SPLITTER ISLAND
DESIGNS, INCLUDING LARGER NOSE RADII AT APPROACH CORNERS AND OFFSETTING CURB LINES AT THE
APPROACH ENDS OF THE SPLITTER ISLAND.

SEE STANDARD DRAWING RD-

“A POLICY USE OF A RIGHT-TURN BYPASS LANE MAY BE WARRANTED FROM THE ROUNDABOUT TRAFFIC MODEL.
ROUNDABOUT APPROACHES WITH SPEEDS OF 45 MPH OR GREATER ARE CONSIDERED HIGH SPEED CIRCU'—ATORY ROADWAY SLOPES
REFERENCE APPROACHES. REFER TO SECTION 6.5 OF THE “ROUNDABOUTS: AN INFORMATIONAL GUIDE”, FHWA,

NOTE: TRUCK APRON CROSS SLOPE SHOULD MATCH

2000 FOR ADDITIONAL INFORMATION ON DESIGN OF ROUNDABOUTS WITH HIGH SPEED APPROACHES. CIRCULATORY ROADWAY CROSS SLOPE OR MAY BE

MINI ROUNDABOUTS, TRAFFIC CIRCLES, AND ROTARIES ARE NOT CONSIDERED ROUNDABOUTS AND INCREASED UP TO 4 PERCENT MAX.
SHOULD NOT BE DESIGNED TO THE STANDARDS ON THIS DRAWING. STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION

1S-9.

ROADWAY SHOULDERS AND BICYCLE LANE SHOULD END PRIOR TO CIRCULATORY ROADWAY.

FOR ROUNDABOUT CONSTRUCTION DETAILS, SEE STANDARD DRAWING RP-R-2. DESIGN STANDARDS

OO © O

OPTIONAL PEDESTRIAN RAIL SHALL NOT CAUSE A CONFLICT WITH INTERSECTION SIGHT DISTANCE. FOR MULTI-LANE
URBAN AND RURAL

ROUNDABOUTS
MAXIMUM LONGITUDINAL GRADE IN THE DIRECTION OF TRAVEL THROUGH THE CIRCULATORY ROADWAY
SHALL BE 4 PERCENT.

4-28-10 RD-TS-10
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REV. 10-15-02:
REPLACES RD-TS-6A.

O REV. 1-24-12: ADDED REFERENCE

TO NOTE @

GENERAL NOTES

DESIGN SPEED
THESE SECTIONS ARE FOR 45 MILES PER HOUR OR LESS.

ALIGNMENT

SEE APPROPRIATE STANDARD DRAWING IN THE RDOI-TS-SERIES
FOR HORIZONTAL AND VERTICAL ALIGNMENT.

SUPERELEVATION AND MEDIAN BARRIERS

SEE APPROPRIATE STANDARD DRAWING IN THE RDOI1-SE-SERIES
AND THE “ROADSIDE DESIGN GUIDE, ” AASHTO, 2002, FOR MEDIAN
BARRIERS.

CONSTRUCTION EASEMENT

10 FEET MINIMUM DESIRABLE.

SLOPES

ON URBAN PROJECTS THE BACKSLOPE AND FORESLOPE DESIGN
WIiLL VARY FROM PROJECT TO PROJECT, AS A GENERAL RULE
USE THE FOLLOWING:

3:1 SLOPES OR FLATTER ARE DESIRABLE AND 2:1 SLOPES ARE
APPLICABLE IN AREAS WHERE RIGHT-OF-WAY RESTRICTIONS OR
COST WARRANTS A STEEPER THAN 3:1 SLOPE. THE MAXIMUM
SLOPE IN REGION IV IS 3:1.

MEDIAN CURBS

MEDIAN CURBS WILL BE SLOPING CURBS.
NOT BE PERMITTED.

VERTICAL CURBS WILL

SIDEWALKS

SIDEWALK WIDTH IS TO INCLUDE THE SIX INCH WIDTH OF
PROPOSED CURB AND SHOULD BE A MINIMUM OF FIVE FEET WIDE.

BICYCLE PROVISIONS

14 FEET TO 1le FEET OQUTSIDE LANE WIDTH TO BE UTILIZED
WHEN BICYCLE LANE PROVISIONS ARE REQUIRED. REFER
T-M-15, 15A, AND 16 FOR MORE INFORMATION.

NEW SHEET.

O MINOR REVISION -- FHWA
APPROVAL NOT REQUIRED.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

TYPICAL
CURB AND GUTTER
SECTIONS
WITHOUT SHOULDER

10-15-02| RDO1-TS-6A




ROADWAY SUBGRADE LINE

HDPE PIPE

NN

(PIPE DIAMETER)

CUT TO FIRM "

NATIVE SOIL A“

SEE NOTE () ’I“
N S A o P T PA s AT PO P A P

' SR e Ve e Y

SEE STRUCTURAL
BACKFILL DETAIL

12”7 MIN. ABOVE TOP
OF PIPE TO ROADWAY
SUBGRADE

GENERAL NOTES

MIN. 6” CLASS B BEDDING
MATERIAL SHALL BE COMPACTED
MIN. 90% STANDARD PROCTOR
MIN. TRENCH WIDTH (SEE TABLE) )_i DENSITY
<<
W
OPEN DITCH INSTALLATION
(TYPICAL CROSS-SECTION)
BEDDING AND BACKFILL
FOR FLEXIBLE PIPE CULVERTS
D W CY. OF CY. OF
PIPE PIPE TRENCH BACKFILL BEDDING
| MATERIAL| DIAMETER [WIDTH (MIN.) MATL . MATL  (CLASS B)
12" TMIN. (INCHES) (INCHES) PER LIN. FT PER LIN. FT
(SEE MIN. COVER DEPTH TABLE) ‘
R 12 53 0.337 0.082
— 15 57 0.395 0.088
iax ar L 1rTe N % 18 60 0.439 0.093
. ” ~N
Bt T 7 \ e e — = -
OR TYPE "B” - - S == A : :
BACKFILL SEE - FLEXIBLE PIPE S 2 ik SELEE 0.259
NOTE(:) h 47 91 0.957 0.304
,,,,, Y 48 97 1.070 0.324
fiffl :”" 54 104 1.2006 0.374
67 MIN. (IO SO ah 60 110 1.328 0.396
SEbDING I o B B B B A N S S A S ' = Le Shek e
MATERIAL |
SRTRP: STEEL REINFORCED THERMOPLASTIC RIBBED PIPE
HAUNCHING TO SPRINGLINE OF PIPE. STRUCTURAL
BACKFILL MUST BE WORKED INTO THE HAUNCH AREA
AND COMPACTED BY HAND. SPECIAL COMPACTION
MEANS MAY BE NECESSARY IN THE HAUNCH AREA.
STRUCTURAL BACKFILL DETAIL
(TYPE “A” OR TYPE "“B” AGGREGATE,
GRADING D OR E)
MAX. 8” LIFTS 127 MIN,
(()gYi%DgYI’?E” A (SEE MIN. COVER DEPTH TABLE) MINIMUM COVER DEPTHS,
Eﬁé?ﬁLSﬁ DURING CONSTRUCTION
FOR INDICATED AXLE LOADS, (IN.)
187 MIN.
(= - NOMINAL PIPE | 18.0-50.0 | 50.0-75.0 |75.0-110.0|110.0-150.0
‘ DIA. FT KIP KIP KIP KIP
TIE DOWN STRAPS FLEXIBLE PIPE A
MUST BE INSTALLED O Y OUTSIDE D 2.0-3.0 24.0 30.0 36.0 36.0
TO SECURE THE PIPE — mimemiieeoaf S\ — 2
PRIOR EFF Ve T T 3.5-4.0 36.0 36.0 42.0 48.0
PLACEMENT Y ¢
| 4.5-5.0 36.0 36.0 42 .0 48.0

A
6” MIN. CLASS B |
BEDDING MATERIAL

(AASHTO, SECTION 30)

ALTERNATE STRUCTURAL BACKFILL DETAIL

USING EXCAVATABLE FLOWABLE FILL

SEE GENERAL NOTE (H)

(EFF)

PIPE MATERIALS:

®
®

® ©

FLEXIBLE PIPE MATERIALS ARE HDPE, PVC, CMP, AND THERMOPLASTIC STEEL REINFORCED
RIBBED PIPE INCLUDING CORRUGATED ALUMINUM PIPE. ONLY PRODUCTS LISTED ON QPL
MAY BE USED.

ALL HIGH-DENSITY POLYETHYLENE (HDPE) PIPE USED FOR CULVERT AND STORMDRAIN
APPLICATIONS SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M294, TYPE S, CURRENT
EDITION AND VERIFIED THROUGH THE PLASTIC PIPE INSTITUTE (PPI) THIRD PARTY
CERTIFICATION PROGRAM. ALL HDPE PIPE DELIVERED AND USED SHALL BE PARTICIPATED
IN NTPEP. MAX. PIPE DIA. FOR HDPE PIPE IS 48 INCHES.

PVC (POLY VINYL CHLORIDE) PROFILE WALL DRAINAGE PIPE SHALL MEET AASHTO
DESIGNATION M-304(2007). THE MAXIMUM PIPE DIAMETER FOR PVC PIPE IS 36 INCHES.

STEEL REINFORCED THERMOPLASTIC RIBBED PIPE SHALL MEET AASHTO DESIGNATION MP-20.
THE MAXIMUM PIPE DIAMETER FOR THE PIPE IS 36”.

INSTALLATIONS REQUIREMENTS:

O ® © © O

ALL PIPES SHALL BE ASSEMBLED IN ACCORDANCE WITH THE MANUFACTURER’S INSTRUCTIONS.

PIPE SHALL BE PLACED IN THE BED STARTING AT THE DOWNSTREAM END. (FOR MIN.
INSTALLATION REQUIREMENTS REFER TO AASHTO SECTION 30 OR ASTM D2321)

ONLY AS MUCH TRENCH AS CAN BE SAFELY MAINTAINED SHALL BE OPENED. ALL TRENCHES
SHALL BE BACKFILLED AND COMPACTED AS SOON AS PRACTICABLE, BUT NOT LATER THAN
THE END OF EACH WORKING DAY.

JOINTS FOR FLEXIBLE PIPE SHALL MEET THE PERFORMANCE REQUIREMENT FOR S

OIL
TIGHTNESS UNLESS WATER TIGHTNESS IS SPECIFIED. JOINTS SHALL BE INSTALLED SO
THAT THE CONNECTION OF PIPE SECTIONS, FOR A CONTINUOUS LINE, WILL BE FREE FR

IRREGULARITIES IN THE FLOW LINE.

FOR HDPE PIPE INSTALLATIONS, THE STIFFNESS OF IN SITU SOIL FOR THE VERTICAL
SIDE WALLS OF THE TRENCH SHALL BE VERIFIED BY ENGINEER. EFF SHOULD BE USED
WHEN IN SITU SOIL IS NOT STABLE AND FIRM IN ACCORDANCE WITH SECTION 204-06(B)
OF THE STANDARD SPECIFICATIONS.

ALL PIPE INSTALLATIONS REQUIRE CONCRETE ENDWALLS.

oM

PIPE SHALL NOT BE INSTALLED IF WATER IS PRESENT IN THE TRENCH OR LOCATION WHERE
THE WATER TABLE IS FOUND HIGH. ALSO, AT THE SITES WHERE THE INLET OR THE
OUTLET OF THE DRAINAGE PIPE WILL BE SUBMERGED DUE TO PONDING PIPE SHALL NOT BE
INSTALLED.

GRANULAR COMPACTABLE BACKFILL REQUIREMENTS:

®

THE BACKFILL SHALL BE TYPE ”“A” OR TYPE ”“B” AGGREGATE, GRADING D OR E MATERIAL
MEETING THE REQUIREMENTS OF SUBSECTION 903.05. A MINIMUM OF 6 INCHES OF BEDDING
COMPACTED TO A MIN. 90/ STANDARD PROCTOR DENSITY SHALL BE PROVIDED PRIOR TO
PLACEMENT OF THE PIPE UNLESS OTHERWISE SPECIFIED.

STRUCTURAL BACKFILL SHALL BE PLACED AND COMPACTED IN LAYERS NOT EXCEEDING AN

8 INCH LOOSE LIFT THICKNESS AND BROUGHT UP EVENLY AND SIMULTANEOUSLY ON BOTH

SIDES OF THE PIPE TO AN ELEVATION NOT LESS THAN ONE FOOT ABOVE THE TOP OF THE
PIPE.

A MINIMUM COMPACTION LEVEL OF 90% STANDARD PROCTOR DENSITY PER AASHTO T99 SHALL
BE ACHIEVED BY USE OF VIBRATORY PLATE. HYDROHAMMER TYPE COMPACTORS SHALL NOT
BE USED OVER THE PIPE. ALL COMPACTION EQUIPMENT USED SHALL BE APPROVED BY THE
ENGINEER.

INSPECTION REQUIREMENTS:

(1) ALL PIPES SHALL UNDERGO INSPECTION DURING INSTALLATION.

(2) FINAL INSPECTIONS SHALL BE CONDUCTED NO SOONER THAN 30 DAYS AFTER
COMPLETIONS OF INSTALLATION AND FINAL FILL.

(3) THE PIPE SHALL BE EVALUATED TO DETERMINE WHETHER THE INTERNAL DIAMETER
OF THE BARREL HAS BEEN REDUCED MORE THAN 5% WHEN MEASURED NOT LESS THAN
30 DAYS FOLLOWING COMPLETION OF THE INSTALLATION.

(4) FOR LOCATIONS WHERE PIPE DEFLECTION EXCEEDS 5% OF THE INSIDE DIAMETER,
AN EVALUATION SHALL BE CONDUCTED BY THE CONTRACTOR AND SUBMITTED TO
THE ENGINEER FOR REVIEW AND APPROVAL CONSIDERING THE SEVERITY OF THE
DEFLECTION, STRUCTURAL INTEGRITY, ENVIRONMENTAL CONDITIONS,AND THE
DESIGN SERVICE LIFE OF THE PIPE. PIPE REMEDIATION OR REPLACEMENT SHALL
BE REQUIRED FOR LOCATIONS WHERE THE EVALUATION FINDS THAT THE DEFLECTION
COULD BE PROBLEMATIC.

(5) INSTALLED PIPE DEFLECTIONS THAT EXCEED 5% OF THE INITIAL INSIDE DIAMETER
MAY INDICATE THAT THE INSTALLATION WAS SUBSTANDARD. APPROPRIATE
REMEDIATION, IF ANY, WILL DEPEND UPON THE SEVERITY OF THE DEFLECTION.

(6) IN ALL PIPE INSTALLATIONS, AT LEAST 10% OF THE TOTAL NUMBER OF PIPE RUNS
REPRESENTING AT LEAST 107 OF THE TOTAL PROJECT FOOTAGE ON THE PROJECT
SHALL BE RANDOMLY SELECTED BY THE ENGINEER AND INSPECTED FOR DEFLECTION.
ALSO AS DETERMINED BY THE 100% VISUAL INSPECTION IN AASHTO SECTION 30.
5.6.1, ALL AREAS IN WHICH DEFLECTION CAN BE VISUALLY DETECTED SHALL BE
INSPECTED FOR DEFLECTION. (REFER TO AASHTO, SECTION 30,5.6 AS ADOPED
BY THE AASHTO SUBCOMMITTEE ON BRIDGES AND STRUCTURES, JUNE 29, 2005)

PAYMENT :

EXCAVATION FOR PIPE WILL NOT BE MEASURED AND PAID FOR DIRECTLY, BUT THE COST
WILL BE INCLUDED IN THE COST OF THE PROPOSED PIPE CULVERT.

PAYMENT FOR GRANULAR COMPACTABLE TYPE “A” OR TYPE ”“B” BACKFILL AND/OR
EXCAVATABLE FLOWABLE FILL INCLUDING BEDDING MATERIAL WILL BE INCLUDED IN THE
UNIT PRICE OF THE PIPE.

ALL PIPE INSTALLATION REQUIRE A RUBBER GASKET PROVIDED BY THE PIPE MANUFACTURER
AND CONFORMING TO ASTM D3212 AT ALL CONNECTIONS WITH CONCRETE STRUCTURE.

O REV. 7-12-07: REVISED
GENERAL NOTE @

REV. 6-1-09: REVISED
GENERAL NOTE (D AND TITLE
NAME. ADDED GENERAL
NOTE (D).

REV.2-1-12: REVISED
DRAWING NAME ADDED EFF
DETAIL. REVISED GENERAL
NOTES AND TABLE. ADDED
MINIMUM COVER TABLE.

O MINOR REVISION -- FHWA
APPROVAL NOT REQUIRED.

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

STANDARD DETAILS
FOR
FLEXIBLE PIPE
INSTALLATION

3-15-07 D-PB-7




8” WIDE HEADWALL

WINGWALLS

BOTTOM SLAB

[ISOMETRIC VIEW

NOTE: 32” CHAMFER REQUIRED ON ALL EXPOSED EDGES

"

. WINGWALL MAY BE

| TERMINATED PRIOR

/ TO THE FACE OF THE

/ TOEWALL, DIM. L,
TO BE ADJUSTED
ACCORDINGLY

ALTERNATE DETAIL

IIA "

L — 8// ——
o 6// L 1/_8// L 6// - 4// 4// -
— {_ -— - -
‘ | ]
' NN
. ! L A4-3 i
|
|
= L A4-2 . : A4-2
N \(\' |
= H4-1— .
O
T X 51 CLR. T (CENTER N ! T
— B OIN HWD i
| L A4-1 : A4-1
-
N O + . - - |- -
B N\
! >
A *
4 (4) S4-0 BARS 4 = ——
——— - ———g &)
@ EQ. SPA. )
— W R "
PARTIAL VIEW A-A
ELEVATION
ATO2 HEADWALL DETAILS
HEADWALL NOTES: INSTALL BARS A701 AT 45°
| SEE GENERAL NOTES © & (F)
, A4-3
|
~= | Ag-2
|
|
ATO1 WINGWALL
|
|
SERIES BAR H4-0 |
' Ad-1
I\
I\§
H4-1 7 o~ |

BOTTOM SLAB

[SOMETRIC HALF-SECTION
SHOWING REINFORCEMENT

(3:1 SHOWN, 4:1 & 6:1 SIMILAR)
SEE GENERAL NOTE ©

| —s4-0

|

A

(4) 54-0 e EQ. SPA.

H4-1—\\\\ A400—_ A400 A400
|
A \ A 1\

L I R 1ol I R
N ‘ D) D) )
I 1o 1o 1
o I I T P
= |y R |
o —t— —t— —+—e
I ‘ 1o 1o 1
I o o 1
" ® °: ® ® ® ® : : g ® : : g ® ® :0: g
4" - SERIES BAR — - 1"-0" (TYP.)
0 H430
1/_ "
SERIES BAR H440
- SERIES BAR H460 o
BOTTOM SLAB PLAN
—~ _ SERIES BAR
< H430
T ff_\
\\ \\Q)Q
:Tj\\\ q’tf
A432 : :Qfgi:j_A433
I
I
I
g | s
N A

\ %MOO © EQ. SPA.

3" CLR.

3:1 WINGWALL ELEVATION

NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY.

= SERIES BAR H440
< — -
I -]
???:2:
A447 .
|
|
|
A4 1 : ]
B S S ) ) EEPI
S440— T—JIT

3" CLR.

———

4:1 WINGWALL ELEVATION

NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY.

i

§ B SERIES BAR H460 _
-
A4B3 -
VY.
Ad61
S460
6:1 WINGWALL ELEVATION \
NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY. —

GENERAL NOTES

®

©@ 0O 00 @ 0

DRAWING TO BE USED FOR ALL CAST-IN-PLACE AND ALL PRECAST
157 CONCRETE ENDWALLS (TYPE “U”) FOR CROSS DRAINS ONLY. “U”
ENDWALL TO BE PLACED AT 90° SKEW TO CENTERLINE. SEE STD.
DWG. D-PE-99 FOR SKEWED CONNECTION DETAIL WHEN CROSS DRAIN
IS NOT PERPENDICULAR TO CENTERLINE. CAST-IN-PLACE CONCRETE
ENDWALL SHALL BE CONSTRUCTED IN ACCORDANCE WITH STANDARD
SPECIFICATIONS, SECTION 611 AND/OR SPECIAL PROVISIONS.

SEE STD. DWG. D-PE-15B FOR BILL OF STEEL & PRECAST NOTES.

“-7 IN BAR DESIGNATION REPRESENTS 3, 4 OR 6 FOR 3:1, 4:1 OR
6:1 SLOPES, RESPECTIVELY.

SPLICING OF REINFORCEMENT IS ACCEPTABLE PROVIDED THAT A
MINIMUM 21”7 SPLICE LENGTH IS USED.

TOEWALL BACK SLOPE MAY BE CONSTRUCTED VARIABLE FROM
VERTICAL UP TO 15°.

OPTIONAL STEPPED HOLE IS ALLOWED PROVIDED THE AMOUNT OF
COVER BETWEEN THE PIPE OPENING AND BARS A701 AND AT702 IS
THE SAME OR GREATER THAN SHOWN ON THIS DRAWING.

PAYMENT WILL BE MADE UNDER:

I[TEM NO. ©11-07.01, CLASS "A” CONCRETE
(PIPE ENDWALLS)----CU. YD.
ITEM NO. ©11-07.02, STEEL BAR REINFORCING
(PIPE ENDWALLS)----LB.

A400 e

3" CLR.
— 3

DIMENSIONS AND QUANTITIES FOR ONE ENDWALL 15" PIPE
ESTIMATED QUANTITIES
CONCRETE ENDWALL DIMENSIONS
SLOPE CLASS "A" STEEL BAR
H L L2 W CONC. CU. YD. REINF. LB.
6'-0" 6'-3%" 0.72
2'-11" | 8'-0" 8- 3" 2'- 8" 0.89
11'-2" | 11'-37%" 1.21

EQ.

SPA.

STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION

15//

CROSS DRAIN

CONCRETE ENDWALL

(FOR 3:1, 4:1 & ©6:1 SLOPES)

NOT TO SCALE | 3-01-12

D-PE-15A



BILL OF STEEL

ol S 3:1 WINGWALL SLOPE 4:1 WINGWALLSLOPE 6:1 WINGWALL SLOPE
LOCATION BENDING DIMENSIONS NO. BENDING DIMENSIONS NO. BENDING DIMENSIONS NO.
NO. SIZE LENGTH LENGTH LENGTH
a b C d REQ'D a b C d REQ'D a b C d REQ'D

TOEWALL
WINGWALLS
WINGWALLS
WINGWALLS
WINGWALLS
WINGWALLS
WINGWALLS
WINGWALLS
WINGWALLS
WINGWALLS

PRECAST NOTES

PRECAST UNITS:

THE CONTRACTOR MAY, WITH PERMISSION FROM THE ENGINEER,
9'-11" 9'-11" SUBSTITUTE PRECAST ENDWALLS FOR CAST-IN-PLACE ENDWALLS
311" 311" PROVIDED THAT:

10'- 4" 10' - 4" (D  APPROPRIATE SIZING AND LOCATION OF THE LIFTING INSERTS
SHALL BE THE RESPONSIBILITY OF THE FABRICATOR TO ASSURE
BALANCED HANDLING DURING INSTALLATION OF THE PRECAST

HEADWALL =NOWALL -

HEADWALL @  THE CONTRACTOR TO PATCH ALL LIFTING INSERT HOLES AND
PLACE A MINIMUM OF ONE (1) INCH OF COVER OVER THE
HARDWARE OF THESE DEVICES ON BOTH TOP AND BOTTOM

N ES RSN ES RS EE N L

. SURF ACES.
BOTTOMSLAB & WINGWALL 2' -4 - -
@) PAYMENT FOR PRECAST ENDWALLS BASED ON THE QUANTITIES
* DIMENSION "b" VARIES FROM FOR CAST-IN-PLACE ENDWALLS IS ACCEPTABLE.
1'-87:" TO 0'-8 72" IN INCREMENTS OF 0'-4" @ PRECAST ENDWALL UNITS WHICH ARE DAMAGED DURING SHIPMENT
(4 BARS) OR INSTALLATION WILL BE REJECTED. IT SHALL BE THE
RESPONSIBILITY OF THE CONTRACTOR TO REPLACE THE

BOTTOM SLAB & HEADWALL 2'-4" 2'-4%" - DAMAGED ENDWALL UNITS AT HIS OWN EXPENSE.

® PIPE OPENINGS FOR HEADWALLS ARE BASED ON REINFORCED
CONCRETE PIPE WITH TYPE “B” WALL THICKNESS (AASHTO M170).

BOTTOMSLAB & WINGWALL 2'-4" - - 28'-47%"

©® ADDITIONAL REINFORCING STEEL NECESSARY TO MAINTAIN THE
* DIMENSION "b" VARIES FROM INTEGRITY OF THE STRUCTURE DURING HANDLING AND

PLACEMENT SHALL BE THE RESPONSIBILITY OF THE FABRICATOR.
1'-97%" TO 0'-6 %" IN INCREMENTS OF 0'-3" ,
CONCRETE:  Fc=4,500 POUNDS PER SQUARE INCH MINIMUM AT
(6 BARS) 28 DAYS.

BOTTOM SLAB & HEADWALL 2'-4" 2'-47%" REINFORCING STEEL: ASTM Ael1l5, Fy=60,000 POUNDS PER
SQUARE INCH.

BOTTOMSLAB & WINGWALL * - -

* DIMENSION "b" VARIES FROM

1'-117%" TO 0'-57%" IN INCREMENTS OF 0'-2" REINFORCING STEEL LEGEND
(10 BARS)
BOTTOM SLAB & HEADWALL 2'-5%" - 7'-2%" a
BAR A
BOTTOM SLAB & TOEWALL 0'-4%" -
BOTTOM SLAB & TOEWALL - - bt J o
BOTTOM SLAB & TOEWALL - 10'-17%" 0'-47%" a
BAR H

) BAR S ld
C

REINFORCING STEEL CODE

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

TYPE SIZE |SERIES

A 5 06
DIMENSIONS SHOWN ON THIS SHEET 15"
ARE OUTSIDE TO OUTSIDE OF BAR. CONCRETE ENDWALL

CROSS DRAIN
STANDARD C.R.S.I. HOOK DETAILS
SHALL APPLY, EXCEPT AS NOTED. (FOR 3:1, 4:1 & 6:1 SLOPES)

NOT TO SCALE | 3-01-12 D-PE-15B




8” WIDE HEADWALL

|

GENERAL NOTES

DRAWING TO BE USED FOR ALL CAST-IN-PLACE AND ALL PRECAST
187 CONCRETE ENDWALLS (TYPE “U”) FOR CROSS DRAINS ONLY.
ENDWALL TO BE PLACED AT 90° SKEW TO CENTERLINE. SEE STD.
DWG. D-PE-99 FOR SKEWED CONNECTION DETAIL WHEN CROSS DRAIN
IS NOT PERPENDICULAR TO CENTERLINE. CAST-IN-PLACE CONCRETE
ENDWALL SHALL BE CONSTRUCTED IN ACCORDANCE WITH STANDARD
SPECIFICATIONS, SECTION 611 AND/OR SPECIAL PROVISIONS.

//U 4

SEE STD. DWG. D-PE-18B FOR BILL OF STEEL & PRECAST NOTES.
“=7 IN BAR DESIGNATION REPRESENTS 3,

6:1 SLOPES, RESPECTIVELY.

4 OR 6 FOR 3:1, 4:1 OR

SPLICING OF REINFORCEMENT IS ACCEPTABLE PROVIDED THAT A
MINIMUM 21”7 SPLICE LENGTH IS USED.

TOEWALL BACK SLOPE MAY BE CONSTRUCTED VARIABLE FROM
VERTICAL UP TO 15°.

OPTIONAL STEPPED HOLE IS ALLOWED PROVIDED THE AMOUNT OF
COVER BETWEEN THE PIPE OPENING AND BARS A701 AND AT702 IS
THE SAME OR GREATER THAN SHOWN ON THIS DRAWING.

PAYMENT WILL BE MADE UNDER:

I[TEM NO. ©11-07.01, CLASS "A” CONCRETE
(PIPE ENDWALLS)----CU. YD.
ITEM NO. ©11-07.02, STEEL BAR REINFORCING
(PIPE ENDWALLS)----LB.

. 4:1 o
6" < _—
< N - S3:1 -
A . WINGWALL MAY BE (4) S4-0 e EQ. SPA.
} TERMINATED PRIOR H4-1—\\\\ A400 A400 A400
/ TO THE FACE OF THE |
// TOEWALI—’ DIM" I—2 “ 9 ‘: 9 9 9 9 9 : T\;. ® : .\;. 9 9 9 : ‘:\.
d TO BE ADJUSTED N ; I\ I\ I\
ACCORDINGL Y . A A il
) ALTERNATE DETAIL “A” = 'y RN N
" 'y °: 0‘ 'y ry ry ¢ . ¢ . 'y ry ¢ b
WINGWALLS
4" _ _SERIES BAR H430 | _ _17-0" (TYPL)
| L7-0" . SERIES BAR H440
_ SERIES BAR H460 _
BOTTOM SLAB PLAN
BOTTOM SLAB —”’—””””””’,,,—\\\\\;_TOEWALL
:::%f/////)g//,//////" 432
[SOMETRIC VIEW
NOTE: 34” CHAMFER REQUIRED ON ALL EXPOSED EDGES A431
. 8" S430— "
SPA.
— 6” I ]'/_]']'” - 6” I —I=4” 4” — 3
_— - — -
‘ Y 113" CLR.
b | BV X 3:1 WINGWALL ELEVATION
™ ' i | NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY. ®
= L A4-2 ) i A4-2 —
) . ! - SERIES BAR H440
- o i P N | I : =
[ > CLR. JICCENTER [N | 7
ﬁ" - —| IN HW) i —
L A4-1 I A4-1 ]
] y J— S4-0 i ©
L + : L A442 ©
- AN
Y = A441
ﬂ * 5440-——-1;if;1 ©
47 (4) S4-0 BARS 47 - ——— A400 @ EQ. SPA
| e EQ. SPA. - © ®
o PARTIAL VIEW A-A 4:1 WINGWALL ELEVATION
- W — NOTE: A-BARS [N HEADWALL NOT SHOWN FOR CLARITY. - lms  CLR. ®
ELEVATION ~
Vo]
T SERIES BAR H460
ATO? HEADWALL DETAILS — ] ©
HEADWAL L NOTES: INSTALL BARS A701 AT 45° A463 §f
| SEE GENERAL NOTES © & (F) )
. A4-3 A4G2
£ i A2
. A461
ATO1 :~\\\ WINGWALL 5460———'%ﬂ|—1
SERIES BAR H4-0 i a1 6:1 WINGWALL ELEVATION
I NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY. 113" CLR.
|\\
SO \\“::::
H4- 1 Z I ~
T = DIMENSIONS AND QUANTITIES FOR ONE ENDWALL 18" PIPE
.y - ESTIMATED QUANTITIES
e CONCRETE ENDWALL DIMENSIONS
- SLOPE CLASS "A" STEEL BAR
BOTTOM SLAB - \ .
= " H L L, W | CONC.CU.YD. | REINF. LB.
[SOMETRIC HALF-SECTION 1 3:1 6'-8" 7'-0%" 0.87 79
SHOWING REINFORCEMENT \L S 4:1 3-2" | 8-8" | 8-11%" | 2'-11" 1.08 98
(3:1 SHOWN, 4:1 & 6:1 SIMILAR) N TOEWALL 6:1 12'-8" | 12'- 10 %" 1.49 137
SEE GENERAL NOTE (O

STATE OF TENNESSEE

DEPARTMENT OF TRANSPORTATION

18//

CROSS DRAIN

(FOR 3:1,

CONCRETE ENDWALL

4:1 & 6:1 SLOPES)

NOT TO SCALE | 3-01-12

D-PE-18A



BILL OF STEEL

4:1 WINGWALL SLOPE

3:1 WINGWALL SLOPE 6:1 WINGWALL SLOPE

CODE BAR
LOCATION BENDING DIMENSIONS NO. BENDING DIMENSIONS NO. BENDING DIMENSIONS NO.
NO. SIZE ' LENGTH ' LENGTH ' LENGTH
a b C d REQ'D a b C d REQ'D a b C d REQ'D
TOEWALL 4
WINGWALLS 4
WINGWALLS 4
WINGWALLS 4
WINGWALLS 4 PRECAST NOTES
WINGWALLS 4 PRECAST UNITS:
WINGWALLS 4
THE CONTRACTOR MAY, WITH PERMISSION FROM THE ENGINEER,
WINGWALLS 4 SUBSTITUTE PRECAST ENDWALLS FOR CAST-IN-PLACE ENDWALLS
WINGWALLS 2 PROVIDED THAT:
WINGWALLS 4 (D APPROPRIATE SIZING AND LOCATION OF THE LIFTING INSERTS
SHALL BE THE RESPONSIBILITY OF THE FABRICATOR TO ASSURE
BALANCED HANDLING DURING INSTALLATION OF THE PRECAST
HEADWALL ENDWALL .
HEADWALL @  THE CONTRACTOR TO PATCH ALL LIFTING INSERT HOLES AND
PLACE A MINIMUM OF ONE (1) INCH OF COVER OVER THE
HARDWARE OF THESE DEVICES ON BOTH TOP AND BOTTOM
o SURFACES.
BOTTOMSLAB & WINGWALL 2 -7 & - -
(3) PAYMENT FOR PRECAST ENDWALLS BASED ON THE QUANTITIES
* DIMENSION "b" VARIES FROM FOR CAST-IN-PLACE ENDWALLS IS ACCEPTABLE.
1'-117%"TO 0'-77%" IN INCREMENTS OF 0'-4" @ PRECAST ENDWALL UNITS WHICH ARE DAMAGED DURING SHIPMENT
(5 BARS) OR INSTALLATION WILL BE REJECTED. IT SHALL BE THE
— : - RESPONSIBILITY OF THE CONTRACTOR TO REPLACE THE
BOTTOM SLAB & HEADWALL 2 -7 2'-7% - DAMAGED ENDWALL UNITS AT HIS OWN EXPENSE.
5 PIPE OPENINGS FOR HEADWALLS ARE BASED ON REINFORCED
CONCRETE PIPE WITH TYPE “B” WALL THICKNESS (AASHTO M170).
BOTTOMSLAB & WINGWALL 2'-7" E - -
® ADDITIONAL REINFORCING STEEL NECESSARY TO MAINTAIN THE

* DIMENSION "b" VARIES FROM

2'-07%" TO 0'-6 7" IN INCREMENTS OF 0'-3"

(7 BARS)

BOTTOM SLAB & HEADWALL

2l _ 7"

2'-77%"

BOTTOMSLAB & WINGWALL

2l _ 7"

*

CONCRE TE :

INTEGRITY OF THE STRUCTURE DURING HANDLING AND
PLACEMENT SHALL BE THE RESPONSIBILITY OF THE FABRICATOR.

Fc=4,500 POUNDS PER SQUARE INCH MINIMUM AT
28 DAYS.

REINFORCING STEEL: ASTM A615, Fy=60,000 POUNDS PER

SQUARE INCH.

* DIMENSION "b" VARIES FROM
2'-2%"TO 0'-67%" IN INCREMENTS OF 0'-2"

REINFORCING STEEL LEGEND

(11 BARS)
BOTTOM SLAB & HEADWALL 2'-7" 2'-8 " - a
BAR A
BOTTOMSLAB & TOEWALL 0'-4"
BOTTOMSLAB & TOEWALL -
BOTTOMSLAB & TOEWALL - DL a J °
BAR H
a
) BAR S ld
C

REINFORCING STEEL CODE

STATE OF TENNESSEE

TYPE SIZE SERIES DEPARTMENT OF TRANSPORTATION
A 5 06
DIMENSIONS SHOWN ON THIS SHEET 18"

ARE OUTSIDE TO OUTSIDE OF BAR.

STANDARD C.R.S.I. HOOK DETAILS

CONCRETE ENDWALL
CROSS DRAIN

SHALL APPLY, EXCEPT AS NOTED. (FOR 3:1, 4:1 & 6:1 SLOPES)

3-01-12 D-PE-18B

NOT TO SCALE




8//

WIDE HEADWALL

WINGWALLS

BOTTOM SLAB

[SOMETRIC VIEW

"

\
e

ALTERNATE DETAIL

WINGWALL MAY BE
TERMINATED PRIOR

TO THE FACE OF THE

TOEWALL, DIM. L,
TO BE ADJUSTED
ACCORDINGLY

IIA "

/
-

\\\\\‘-TOEWALL

|
’\\\\—SEE ALTERNATE DETAIL “A”

NOTE: ¥ CHAMFER REQUIRED ON ALL EXPOSED EDGES g
o 6// o 21_6// L 6// B A 4” 4”<
) N -
A | : . A4-3
. : - A4-3
- R4-1 A : R4-1
|
N : |
O |
I E d
< s ATOL— I
—co |
ol _ s ! i _
- RN Ad4-2 © . A4 -2
<, N |
(V) " H4_]. I
N 2" CLR. (CENTER ] |
Y IN HW) |
r/// - A4- 1 : Ad-1
L
| S4-0
L bl
= | s —
|
A A
_ |47 (6) S4-0 BARS e EQ. SPA. |[4"] _ § “—A PARTIAL VIEW A-A
W N
~—g — M
ELEVATION
ATO2
HEADWAL L
N HEADWALL DETAILS
NOTES: INSTALL BARS A70l AT 45°
- | A7 SEE GENERAL NOTES © &(P)
l A4-3
ATO1 |
| WINGWALL
H4-1 !
SERIES BAR H4-0 X T~
\:\
A4-1 T.‘\-\\\*~
Sl \\
= // :\ \\
’ > \\\\
- T : \\\\ \\
e ey ~— \

BOTTOM SLAB

ISOMETRIC HALF-SECTION
SHOWING REINFORCEMENT

(3:1 SHOWN, 4:1 & 6:1 SIMILAR)
SEE GENERAL NOTE (©

/

e —— 54-0

b:1 o
4:1 o
321
| —
(6) S4-0 © EQ. SPA.
H4‘1—\\\\ A400 A400 A400
A () =: () () () () () () 0: T\‘ () : T\. [ [ [ : T\‘
\ I ] 1o 1o 1o
. ' n n n
. i it -
N B B B
I * L L L
" e =: e e ¢ ¢ ¢ ¢ L e — ¢ ¢ ¢ —
4" SERIES BAR H430 o 1"-0" (TYP.)
— — — —
17-0" o SERIES BAR H440 o
- SERIES BAR H460 o
BOTTOM SLAB PLAN
"
=
- SERIES BAR H430
R431
A432
Ad431
S430—|-

3:1 WINGWALL ELEVATION

NOTE :

A-BARS IN HEADWALL NOT SHOWN FOR CLARITY.

A

SERIES BAR H440

—

3" CLR.

R441

Ad442

Ad41
S440 —

e

4:1 WINGWALL ELEVATION

NOTE :

A-BARS IN HEADWALL NOT SHOWN FOR CLARITY.

——

SERIES BAR H460

|

R461

A463

Ad62

Adb1l

S460—|

[ ]
\ %MOO © EQ. SPA.

3" CLR.

6:1 WINGWALL ELEVATION

NOTE :

A-BARS IN HEADWALL NOT SHOWN FOR CLARITY.

GENERAL NOTES

®

24" CONCRETE ENDWALLS (TYPE
ENDWALL TO BE PLACED AT 90°
DWG.
[S NOT PERPENDICULAR TO CENTERLINE.

/lUl/)

SPECIFICATIONS,
SEE STD. DWG.
“-7 IN BAR DESIGNATION REPRESENTS 3,
6:1 SLOPES, RESPECTIVELY.

MINIMUM 217 SPLICE LENGTH IS USED.

VERTICAL UP TO 15°.

©@ 0 ©® @ 00

PAYMENT WILL BE MADE UNDER:

[TEM NO. ©611-07.01, CLASS "A”

[TEM NO. ©11-07.02,

DRAWING TO BE USED FOR ALL CAST-IN-PLACE AND ALL PRECAST
FOR CROSS DRAINS ONLY.
SKEW TO CENTERLINE.
D-PE-99 FOR SKEWED CONNECTION DETAIL WHEN CROSS DRAIN
CAST-IN-PLACE CONCRETE
ENDWALL SHALL BE CONSTRUCTED IN ACCORDANCE WITH STANDARD
SECTION ©11 AND/OR SPECIAL PROVISIONS.

D-PE-24B FOR BILL OF STEEL & PRECAST NOTES.

4 OR 6 FOR 3:1,

SPLICING OF REINFORCEMENT IS ACCEPTABLE PROVIDED THAT A

TOEWALL BACK SLOPE MAY BE CONSTRUCTED VARIABLE FROM

OPTIONAL STEPPED HOLE IS ALLOWED PROVIDED THE AMOUNT OF
COVER BETWEEN THE PIPE OPENING AND BARS A7O1 AND A702 IS
THE SAME OR GREATER THAN SHOWN ON THIS DRAWING.

CONCRETE

(PIPE ENDWALLS)----CU.
STEEL BAR REINFORCING
(PIPE ENDWALLS)----LB.

SEE STD.

YD.

IIU "

4:1 OR

EEEE>—A4OO © EQ. SPA.

|

DIMENSIONS AND QUANTITIES FOR ONE ENDWALL 24" PIPE

ESTIMATED QUANTITIES
CONCRETE ENDWALL DIMENSIONS
SLOPE CLASS "A" STEEL BAR
H L1 L> W CONC. CU. YD. REINF. LB.
3:1 8- 5" 8'-107" 1.28 124
4:1 3'-9" 11'- 0" 11" - 4° 3'-6" 1.61 153
6:1 16'-2" | 16'-4%" 2.26 215

3" CLR.
-

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

(FOR 3:1,

NOT TO SCALE

3-01-12

24"

CONCRETE ENDWALL
CROSS DRAIN

4:1 & 6:1 SLOPES)

D-PE-24A




BILL OF STEEL

CODE BAR 3:1 WINGWALL SLOPE 4:1 WINGWALLSLOPE 6:1 WINGWALL SLOPE
LOCATION BENDING DIMENSIONS NO. BENDING DIMENSIONS NO. BENDING DIMENSIONS NO.
NO. SIZE ' LENGTH ' LENGTH ' LENGTH
a b C d REQ'D a b C d REQ'D a b C d REQ'D
TOEWALL 4
WINGWALLS 4
WINGWALLS 4
WINGWALLS 4
WINGWALLS 4 PRECAST NOTES
WINGWALLS 4
WINGWALLS 4 PRECAST UNITS:
WINGWALLS 4 THE CONTRACTOR MAY, WITH PERMISSION FROM THE ENGINEER,
SUBSTITUTE PRECAST ENDWALLS FOR CAST-IN-PLACE ENDWALLS
WINGWALLS 4 PROVIDED THAT:
WINGWALLS 4
(D APPROPRIATE SIZING AND LOCATION OF THE LIFTING INSERTS
SHALL BE THE RESPONSIBILITY OF THE FABRICATOR TO ASSURE
HEADWALL 1'- 8" EﬁIIE_)VAVl:EED HANDL ING DURING INSTALLATION OF THE PRECAST
HEADWALL 32" "
@) THE CONTRACTOR TO PATCH ALL LIFTING INSERT HOLES AND
PLACE A MINIMUM OF ONE (1) INCH OF COVER OVER THE
BOTTOM SLAB & WINGWALL 3o * ) ) QSEEVX@EQOF THESE DEVICES ON BOTH TOP AND BOTTOM
* DIMENSION "b" VARIES FROM ® PAYMENT FOR PRECAST ENDWALLS BASED ON THE QUANTITIES
(7 BARS) @  PRECAST ENDWALL UNITS WHICH ARE DAMAGED DURING SHIPMENT
—— , - OR INSTALLATION WILL BE REJECTED. IT SHALL BE THE
BOTTOM SLAB & HEADWALL 3 -2 3-2% RESPONSIBILITY OF THE CONTRACTOR TO REPLACE THE

DAMAGED ENDWALL UNITS AT HIS OWN EXPENSE.

G PIPE OPENINGS FOR HEADWALLS ARE BASED ON REINFORCED
BOTTOM SLAB & WINGWALL 3'-2" * - - CONCRETE PIPE WITH TYPE “B” WALL THICKNESS (AASHTO M170).
* DIMENSION "b" VARIES FROM ® ADDITIONAL REINFORCING STEEL NECESSARY TO MAINTAIN THE
INTEGRITY OF THE STRUCTURE DURING HANDLING AND
1 1] ] 1] ] 11
2'-7%"TO0-7 7" IN INCREMENTS OF 0'-3 PLACEMENT SHALL BE THE RESPONSIBILITY OF THE FABRICATOR.
(9 BARS) ,
— ' - CONCRETE:  Fo=4,500 POUNDS PER SQUARE INCH MINIMUM AT
BOTTOM SLAB & HEADWALL 3-2 3-2% - 28 DAYS.

REINFORCING STEEL: ASTM Ael15, Fy=60,000 POUNDS PER
SQUARE INCH.

BOTTOM SLAB & WINGWALL - -

* DIMENSION "b" VARIES FROM
2'-9%" TO 0'-7 %" IN INCREMENTS OF 0'-2" REINFORCING STEEL LEGEND

(14 BARS) .
BOTTOM SLAB & HEADWALL 3'-2" 3'-3%" - BAR A

da

WINGWALL & HEADWALL 2
WINGWALL & HEADWALL BAR R b
WINGWALL & HEADWALL

BOTTOM SLAB & TOEWALL 0'-4%" bt b
BOTTOM SLAB & TOEWALL : BAR H

BOTTOM SLAB & TOEWALL - 0'-4%"
; BAR S .
C

REINFORCING STEEL CODE

TYPE SIZE |SERIES

STATE OF TENNESSEE
DEPARTMENT OF TRANSPORTATION

A 5 06
DIMENSIONS SHOWN ON THIS SHEET 24"
ARE OUTSIDE TO OUTSIDE OF BAR. CONCRETE ENDWALL

CROSS DRAIN
STANDARD C.R.S.I. HOOK DETAILS
SHALL APPLY, EXCEPT AS NOTED. (FOR 3:1, 4:1 & 6:1 SLOPES)

NOT TO SCALE | 3-01-12 D-PE-24B




8” WIDE HEADWALL

* DIM. Ly MEASURED
TO CENTER OF PIPE
BLOCKQUT

"

. b:1 o
\\ 4:1
Y S —WINGWALL MAY BE —
i TERMINATED PRIOR -
| TO THE FACE OF THE - - —
/ TOEWALL, DIM. L, (6) S4-0 e EQ. SPA.
/ TO BE ADJUSTED H4-1
/" ACCORDINGLY A400 A400
“ NI o ® | o ) ® ) ® ) ) PR ) ) ) o R
T w A N v o o
ALTERNATE DETAIL “A N i N N
| 11 11
. aE T 3
o v | |
i * | |
3 " [ )] =: ] [ )] ® [ ] ® [ ] ® ® 0: : ® [ ] ® L : :
r \ 4 ~ SERIES BAR H430 17-0" (TYPH| |
) 1/_0//
—a] / B SERIES BAR H440 -
&‘\\/ SEE ALTERNATE DETAIL “A’ SERIES BAR HAGO
BOTTOM SLAB — — -—
///////////// TOEWAL L BOTTOM SLAB PLAN
=
3
8 SERIES BAR H430
\
ISOMETRIC VIEW ‘/////ﬂ/////' ,
NOTES: SEE STD. DWG. D-PE-99 FOR STEEL PIPE GRATE DETAILS R431 —
3" CHAMFER REQUIRED ON ALL EXPOSED EDGES 433
A - A432
‘ — A431
| S430 — GENERAL NOTES
I . A400 @ EQ. SPA.
Ad-4 X -
>r CLR. o AT03— (A) DRAWING TO BE USED FOR ALL CAST-IN-PLACE AND ALL PRECAST
~ . oLn 30”7 CONCRETE ENDWALLS (TYPE “U”) FOR CROSS DRAINS ONLY. “U”
A ; . - ENDWALL TO BE PLACED AT 90° SKEW TO CENTERLINE. SEE STD.
! DWG. D-PE-99 FOR SKEWED CONNECTION DETAIL WHEN CROSS DRAIN
o = 4 3:=1 WINGWALL ELEVATION 1S NOT PERPENDICULAR TO CENTERLINE. CAST-IN-PLACE CONCRETE
—— A4- ATO1 . - ENDWALL SHALL BE CONSTRUCTED I[N ACCORDANCE WITH STANDARD
| NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARLTY. SPECIFICATIONS, SECTION 611 AND/OR SPECIAL PROVISIONS.
|
| —
_ < : | < SEE STD. DWG. D-PE-30B FOR BILL OF STEEL & PRECAST NOTES.
_ L _ | _ = SERIES BAR H440
Ad-e | HATTN | Aa-e — — (©) - IN BAR DESIGNATION REPRESENTS 3, 4 OR 6 FOR 3:1, 4:1 OR
(CENTER \\\~ | A444 6:1 SLOPES, RESPECTIVELY.
IN HW) : a1
| Nd43 (D) SPLICING OF REINFORCEMENT IS ACCEPTABLE PROVIDED THAT A
s | _ MINIMUM 21” SPLICE LENGTH IS USED.
A4-1 . Ad-1
P - A442
Y :J/ (E) TOEWALL BACK SLOPE MAY BE CONSTRUCTED VARIABLE FROM
, . e Ad41 VERTICAL UP TO 15°.
| R 3
Y 5 S440 ——
i * A400 @ EQ. SPA. (F) OPTIONAL STEPPED HOLE IS ALLOWED PROVIDED THE AMOUNT OF
COVER BETWEEN THE PIPE OPENING AND BARS A7O1 AND ATO03 IS
2 (e) <4-0 BARS o £Q. SPA. |4 gl = PARTIAL VIEW A-A 4:1 WINGWALL ELEVATION THE SAME OR GREATER THAN SHOWN ON THIS DRAWING.
— T O A NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY. _all 3" CLR.
L W o . (G PAYMENT WILL BE MADE UNDER:
- ')
EI—EVATION " "
—~ ITEM NO. 611-07.01, CLASS “A” CONCRETE
HEADWALL DETAILS S (PIPE ENDWALLS)----CU. YD.
e apwa | AT02 RA-1 NOTES: INSTALL BARS AT01 AT 45° T SERIES BAR H460 — ITEM NO. 611-07.02, STEEL BAR REINFORCING
| A -4 SEE GENERAL NOTES@&@ - A6 ] (PIPE ENDWALLS)----LB.
) Ag-3 RAG 1 — | g A4G5
> A463 |
A4 - '
ATO3 ‘ Adee i
ATO1 A46 1 N S S T S S S ———
A4-5 (PLACED ON THE INSIDE OF STEEL MESH) SO 7S S S Y S S S S S S W e el e ]
| — E};>—A4oo © EQ. SPA.
~_ / AG-6
HA-1 B INGWALL o1 WINGWALL ELEVATION
SERIES BAR HA-0 L NOTE: A-BARS IN HEADWALL NOT SHOWN FOR CLARITY. 3" CLR.
§§\ Ad-1
/7 \§
A = ——_ DIMENSIONS AND QUANTITIES FOR ONE ENDWALL 30" PIPE
) - s CONCRETE ENDWALL DIMENSIONS STRUCTURAL STEEL PIPE ESTIMATED QUANTITIES STATE OF TENNESSEE
] —_ '| H L1 L, Ls W LG WG CONC. CU. YD. REINF. LB. STEEL LB. 30“ CONCRETE ENDWALL
| f=seoo 3:1 10'-5" [ 10-11%" | 52" 10'- 10 %" 1.84 174 L CROSS DRAIN WITH
[SOMETRIC HALF-SECTION \\ . 4:1 0N TR BEV T T T VI I 2.32 216 137 STEEL PIPE GRATE
SHOWI NC RE I NFORCEMENT - - \TOEWAI_I_ 6:1 ZOI-ZH 20'- 53" 10|-1” 20'- 434" 3.29 303 186 (FOR 3:1, 4:1 & 6:1 SLOPES)
(3:1 SHOWN, 4:1 & 6:1 SIMILAR) <
SEE GENERAL NOTE © NOTE: SEE STD. DWG. D-PE-93 FOR STRUCTURAL STEEL PIPE DIMENSIONS LG & WG. NOT TO SCALE | 3-0t-12 | D-PE-30A




BILL OF STEEL

3:1 WINGWALL SLOPE

4:1 WINGWALL SLOPE

6:1 WINGWALL SLOPE

CODE BAR
LOCATION BENDING DIMENSIONS NO. BENDING DIMENSIONS NO. BENDING DIMENSIONS NO.
NO. SIZE ' LENGTH , LENGTH , LENGTH
a b C d REQ'D a b C d REQ'D a b C d REQ'D
A400 TOEWALL 4 3'-9" - - - 3 3'-9" 3'-9" - - - 3 3'-9" 3'-9" - - - 3 3'-9"
A431 WINGWALLS 4 9'-4" - - - 2 9'- 4" - - - - - - - - - - - -
A432 WINGWALLS 4 6'-4" - - - 2 6 - 4" - - - - - - - - - - - -
A433 WINGWALLS 4 3- 4" : : : 2 34" - : : : : : : : : : : : PRECAST NOTES
A434 WINGWALLS 4 q-7" - - - 2 4'-7" - - - - - - - - - - - -
PRECAST UNITS:
A435 WINGWALLS 4 3-0" - - - 2 3'-0" - - - - - - - - - - - -
. gn i i i . qn i i i i i i i i i i i i THE CONTRACTOR MAY, WITH PERMISSION FROM THE ENGINEER,
A436 WINGWALLS 4 4-9 2 4-9 SUBSTITUTE PRECAST ENDWALLS FOR CAST-IN-PLACE ENDWALLS
Ad441 WINGWALLS 4 - - - - - - 12'- 6" - - - 2 12" - 6" - - - - - - PROVIDED THAT:
Ad42 WINGWALLS 4 _ _ _ _ _ _ 8-6" _ _ _ 2 8-6" _ _ _ _ _ _ (1D  APPROPRIATE SIZING AND LOCATION OF THE LIFTING INSERTS
A443 WINGWALLS 4 - - - - - - 4' - 6" - - - 2 4' - 6" - - - - - - SHALL BE THE RESPONSIBILITY OF THE FABRICATOR TO ASSURE
AAAA WINGWALLS A - - - - - - o g - - - 5 = - - - - - - EQE@EEE? HANDL ING DURING INSTALLATION OF THE PRECAST
A445 WINGWALLS 4 - - - - - - 3-Q" - - - 2 3'-Q" - - - - - -
_ _ _ _ i i T qan i i i T qqn _ i i i i i @  THE CONTRACTOR TO PATCH ALL LIFTING INSERT HOLES AND
A446 WINGWALLS 4 6-11 2 6-11 PLACE A MINIMUM OF ONE (1) INCH OF COVER OVER THE
Ad61 WINGWALLS 4 - - - - - - - - - - - - 18- 11" - - - 2 18'- 11" HARDWARE OF THESE DEVICES ON BOTH TOP AND BOTTOM
A462 WINGWALLS 4 . . . . ; ; ; ; ; ; . ; 12'- 11" ; . . 2 12'- 11" SURFACES.
A463 WINGWALLS 4 - - - - - - - - - - - - 6'-11" - - - 2 6'-11" 3 PAYMENT FOR PRECAST ENDWALLS BASED ON THE QUANTITIES
AGA WINGWALLS 1 ] ] ] ] ) - - ) ) ) ] ) 96" ) ] ] > 96" FOR CAST-IN-PLACE ENDWALLS IS ACCEPTABLE.
A465 WINGWALLS 4 - - - - - - - - - - - - 3'-0" . - - 2 3'-0" (@ PRECAST ENDWALL UNITS WHICH ARE DAMAGED DURING SHIPMENT
— — OR INSTALLATION WILL BE REJECTED. IT SHALL BE THE
A466 WINGWALLS 4 - - - - - - - - - - - - 9-2 - - - 2 9-2 RESPONSIBILITY OF THE CONTRACTOR TO REPLACE THE
DAMAGED ENDWALL UNITS AT HIS OWN EXPENSE.
A701 HEADWALL 7 2'-0" - - - 2 2'-0" 2'-0" - - - 2 2'-0" 2'-0" - - - 2 2'-0" B PIPE OPENINGS FOR HEADWALLS ARE BASED ON REINFORCED
A702 HEADWALL 7 1'-6%" _ _ _ p) 1'-6%" 1'-61%" _ _ _ p) 1'-6%" 1'-6%" _ _ _ p) 1'-6%" CONCRETE PIPE WITH TYPE “B” WALL THICKNESS (AASHTO M170).
A703 HEADWALL 7 3'-0" - - - 1 3'- 0" 3'-0" - - - 1 3'-0" 3'-0" - - - 1 3'-0" ® ADDITIONAL REINFORCING STEEL NECESSARY TO MAINTAIN THE
INTEGRITY OF THE STRUCTURE DURING HANDLING AND
PLACEMENT SHALL BE THE RESPONSIBILITY OF THE FABRICATOR.
SERIES Lo L
HA30 BOTTOMSLAB & WINGWALL | 4 3-9 * - - 1 67 -6 - - - - - - - - - - - - CONCRETE:  Fc=4,500 POUNDS PER SQUARE INCH MINIMUM AT
28 DAYS.
* DIMENSION "b" VARIES FROM REINFORCING STEEL:: ASTM A615, Fy=60,000 POUNDS PER
3'-2%" TO 0'-6 %" IN INCREMENTS SOQUARE - INCH.
OF 0'-4" (9 BARS)
H431 | BOTTOMSLAB & HEADWALL 4 3'-9" 3'-10%" - - 1 11'- 6" - - - - - - - - - - - -
REINFORCING STEEL LEGEND
SERIES . L
440 BOTTOM SLAB & WINGWALL 4 - - - - - - 3-9 * - - 1 91 -9 - - - - - - a
* DIMENSION "b" VARIES FROM BAR A
3'-3%"TO0'-67%" IN INCREMENTS OF a
0'-3" (12 BARS) BAR R W 5
H441 | BOTTOMSLAB & HEADWALL 4 - - - - - - 3'-9" 3'-107%" - - 1 11'- 63" - - - - - -
SERIES 5 5
BOTTOM SLAB & WINGWALL 4 - - - - - - - - - - - - 3'-9" * - - 1 140' - 3"
HA460 a
* DIMENSION "b" VARIES FROM BAR H
3-5%"TO 0-7 %" IN INCREMENTS OF q
0'-2" (18 BARS)
b BAR S q
H461 | BOTTOMSLAB & HEADWALL 4 - - - - - - - - - - - - 3'-9" 3'-11%" - - 1 11'-7 %" c
R431 HEADWALL & WINGWALL 4 1'-4" 1'-0" - - 2 2'-4"
R441 HEADWALL & WINGWALL 4 1'-10" 1'-0" - - 2 2'- 10"
R461 HEADWALL & WINGWALL 4 2'-11" 1'-0" - - 2 3'-11" REINFORCING STEEL CODE
TYPE <17F SERIES STATE OF TENNESSEE
5430 Bo-l—l-OM SLAB &TOEWALL 4 9l _ 4 yzll Ol _ 4 yzll Ol _ 8" 1l _ 5ll 6 11l _ 10" _ _ _ _ _ _ _ _ _ _ _ _ A 5 06 @EPARTMENT @F TRANSP@@TAT“@N
S440 BOTTOM SLAB & TOEWALL 4 - - - - - - 12'-7 %" 0'-4%" 0'-38" 1'-5" 6 15'- 1" - - - - - - 30" CONCRETE ENDWAL L
S460 BOTTOM SLAB & TOEWALL 4 _ _ _ _ _ _ _ _ _ _ _ _ 19'- 1 15" 0'-41" 0'-8" 1'- 5" 6 21' - 7" DIMENSTONS SHOWN ON THIS SHEET

ARE OUTSIDE TO OUTSIDE OF BAR.

STANDARD C.R.S.I. HOOK DETAILS
SHALL APPLY, EXCEPT AS NOTED.

CROSS DRAIN WITH
STEEL PIPE GRATE

(FOR 3:1, 4:1 & 6:1 SLOPES)

NOT TO SCALE

3-01-12 D-PE-30B




8” WIDE HEADWALL

! 6: 1
° * DIM. L ; MEASURED — -—
’ TO CENTER OF PIPE .
3 N 4.1
BLOCKOUT = — —
_“ \\\ — 3:]. —
| —WINGWALL MAY BE
\ TERMINATED PRIOR H4 -1 (6) S4-0 © EQ. SPA
'TO THE FACE OF THE B A400 A400 A400
///$8EVBVéL,I&|5JBé,\'I{1EDL2 “ _\0 =: [ ) '0 [ ) [ ) [ ) [ ) [ ) [ ) [ ) [ ) :l\ [ ) [ ] :1|\ [ ) [ ] [ ] [ ) u:l\
.~/ ACCORDINGLY o | s » L
- - I + I I I
=I 11 [ [
T ALTERNATE DETAIL “A” = Ty HE e i
'I * 11 [ [
‘I 11 [ [
l + a o o
" ® =: ® ® ® ® ® ® ® ® ® ® : : ® ® : : ® ® ® ® 0: :
: K SERIES BAR H430 17-0" (TYP.)
-— — 3 -T— — ——-
r br-07 B SERIES BAR H440 N
) SERIES BAR H460
™ /\\\x—SEE ALTERNATE DETAIL “A” — -
< BOTTOM SLAB PLAN
BOTTOM SLAB —
TOEWALL _
/ M
0
- SERIES BAR H430
3 —
|
NOTES: SEE STD. DWG. D-PE-99 FOR STEEL PIPE GRATE DETAILS A432 i
3, CHAMFER REQUIRED ON ALL EXPOSED EDGES ! A3 @ DRAWING TO BE USED FOR ALL CAST-IN-PLACE AND ALL PRECAST
8" A431 . 36" CONCRETE ENDWALLS (TYPE “U”) FOR CROSS DRAINS ONLY. “U”
A qr Y R ENDWALL TO BE PLACED AT 90° SKEW TO CENTERLINE. SEE STD.
— —~ — — A P S S S S S Sk ek S S NN DWG. D-PE-99 FOR SKEWED CONNECTION DETAIL WHEN CROSS DRAIN
s430 — |3/~ 1400 o EQ. SPA IS NOT PERPENDICULAR TO CENTERLINE. CAST-IN-PLACE CONCRETE
\ © . : ENDWALL SHALL BE CONSTRUCTED IN ACCORDANCE WITH STANDARD
\ | nd-3 . Ad-3 SPECIFICATIONS, SECTION 611 AND/OR SPECIAL PROVISIONS.
© AT03 —
! " — "
;' 2" CLR. i 3=1 WINGWALL ELEVATION -3’ CLR. SEE STD. DWG. D-PE-36B FOR BILL OF STEEL & PRECAST NOTES.
R4-1 | R4-1
‘ A701 : NOTE: A_BARS IN HEADWALL NOT SHOWN FOR CLARITYn @ "o_n IN BAR DESIGNATION REPRESENTS 3, 4 OR 6 FOR 3= 1p 4= 1 OR
o | 6:1 SLOPES, RESPECTIVELY.
| | —
< 1 _ <
~15 A g ; Ad-2 T a o (D) SPLICING OF REINFORCEMENT IS ACCEPTABLE PROVIDED THAT A
- o ol centErR Ia] - SERIES BAR H440 - MINIMUM 217 SPLICE LENGTH IS USED.
M | 1
a N I ~
<, a4l [ INHW | -] e~ A443 (E) TOEWALL BACK SLOPE MAY BE CONSTRUCTED VARIABLE FROM
v | R441 o VERTICAL UP TO 15°,
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