
Z°

Y°

DROP 
x 

SLOPE

C1

*

*

"
T
"

BUILD APRON & END OF BOX LEVEL.

VERTICAL CONST. JOINT

CL OF CULVERT

REFERENCE LINE

SKEW ANGLE.

S°

LENGTH OF BOX

VERTICAL CONST. JOINT

GIVE STATION

Y°

C1

"
T
"

Z°

DROP x
 SLOPE

BUILD APRON & END OF BOX LEVEL.

SLOPE OF FILL

CUT OFF WALL

BOTTOM SLAB

TOP SLAB

F
O

R
 

S
T

R
A
IG

H
T
 

W
IN

G
S

F
O

R
 

F
L

A
R

E
D
 

W
IN

G
S

D
R

O
P

CUT OFF WALL

D
R

O
P

C
U

L
V

E
R

T
S

C
A

T
T

L
E

P
A

S
S

E
S

*

*

LOOKING UP STATION

N
O
R
T

H

SHOWING SKEW 20°  & UNDER

1'-0"

INLET

DESIGN DATA

PLAN

SECTION C1

OUTLET

C2

C2

F
O

R
 

F
L

A
R

E
D
 

W
IN

G
S

SHOWING SKEW OVER 20°

BEVEL 2"

1'-0
"

1'-0
"

40' MAX. CONST. JT. SPA.

1'-
6"

BEVEL 2"

1'-
0"

2
'-

0
"

BEVEL 2"

3
'-

0
"

5
'-

0
"
 

4
"

BEVEL 2"

1'
-
0
"

2
'-

0
"

3
'-

0
"

1'
-
0
"
 
 
F

O
R
 

S
T

R
A
IG

H
T
 

W
IN

G
S

WING LENGTH

WING L
ENGTH

WIN
G L

ENGTH

WING LENGTH

2'-0"

SEE STANDARD 36.02

SEE STANDARD 36.02

WORKING POINT SEE STANDARD 36.02

CATTLE PASSES

FOR CULVERTS AND

FINISHED GRADE (TYP.)

EDGE OF SHOULDER AT

SUB-BASE

BOTTOM OF

CONST. JOINT

VERTICAL

SAW CUTS WITHIN 12 HOURS AFTER POURING.

SLAB, THE CONTRACTOR MAY PROVIDE 2" DEEP

IN LIEU OF CONSTRUCTION JOINTS IN THE BOTTOM

LIVE LOAD:

DESIGN LOADING: HL-93

INVENTORY RATING FACTOR: RF=1.05

OPERATING RATING FACTOR: RF=1.35

WISCONSIN STANDARD PERMIT VEHICLE (WIS.-SPV): 255 (KIPS)

**

   BAR STEEL REINFORCEMENT       fy = 60.0 K.S.I.

   CONCRETE MASONRY             f'c = 3.5 K.S.I.

MATERIAL PROPERTIES:

JOINT

CONST. 

JOINT

CONST. 

CONST. JOINT

5
•

"
 

TOP OF SLAB

TOP OF WING AND

OF 5°.  SEE BRIDGE MANUAL.

PLANS IN INCREMENTS

*GIVE WING ANGLES ON

WALLS & ACROSS TOP SLAB

MEMBRANE WATERPROOFING UP

18" MIN. WIDTH RUBBERIZED

POINT

WORKING

ARROW

NORTH

ORIENT

ORIENTATION.

SHOW STATION FOR

ROADWAY

` OF

**

DESIGNER NOTES

Approved:

Date:

STANDARD 36.01

7-20
Bill Oliva

BOX CULVERT LAYOUT

LEGEND

INDICATES WING NUMBER

GEOTEXTILE TYPE C, AND BACKFILL WITH 'BREAKER RUN'.  

INCLUDED IN EXCAVATION FOR STRUCTURES, PLACE 

UNDERCUT 1'-0". EXCAVATION FOR UNDERCUT TO BE 

c2

c2

PLATE

NAME 

CONST. JOINT

OPTIONAL 
CONST. JOINT

OPTIONAL 

(TYP.)

FILL

SLOPE OF

CONST. JOINT

CONST. JOINT

SEE STANDARD 36.03

ALT. CONST. JOINT

F
IL

L
 

H
E
IG

H
T

DESIGNED FOR FILL HEIGHT RANGE OF    TO    FEET

NEAREST FOOT ON FILLS OVER 4 FEET.

BE TO THE NEAREST 0.5 FEET ON FILLS UNDER 4 FEET AND TO THE

SEE SECTION 36.5 FOR DESIGN RANGE OF FILL HEIGHTS. HEIGHT TO 

FOR SECTION C2 AND CONST. JOINT DETAILS SEE STANDARD 36.03

AND ADDITIONAL NOTES.

TYPICAL UNDERCUT SHOWN. SEE STANDARD 9.01  FOR ALTERNATIVES 

1

2 3

4

 



*
"
T
"

LEVEL

WORKING POINT

*
"
T
"

LEVEL

WORKING POINT

*
"
T
"

*
"
T
"

CORNER "A"

CORNER "B"

TYP.

WALL 
THIC

KNES
S

A
P

R
O

N

T
Y

P
.C6

C6

APRON

REINFORCEMENT

APRON

CUT OFF WALL

1'-0"

(T
Y

P
.)

CORNER "B"

CORNER "A"

APRON DETAIL

ALTERNATE CUTOFF WALL

ALTERNATE SECTION C6
SECTION THRU WINGWALLS

SECTION C6

NOTES

*

AS SHOWN

SPLICE BARS

CONST. JOINT

OPTIONAL

"H"  IS MAX. WING WALL HEIGHT

1'-
0"

LAP

1'
-
0
"

1'-
0"
 C

UT 
OFF

CENTERS. (MINIMUM)

#4 BARS AT 1'-0"

BEVEL 2"

AT 1'-0"

#4 BARS

  1'-0" 

6"

1" BEVEL

1" BEVEL

6"

BEVEL 2"

6
"

6"

5
'-

0
"

 5'-0" 

 5'-0" 7'-0"

9'-0"

8'-0"

10'-0"

11'-0"

12'-0"

7'-0"

8'-0"

9'-0"

10'-0"

11'-0"

"H" (FT.) "L" (FT.)

CENTERS

#4 BARS AT 1'-0"

"T""T"

C
L

A
S

S
 
'C
'

L
A

P
C

L
.

"
H
"

"L"

#5 BARS

3
"

5
•

"

"
W
 
"

H

2"

CL.

2"

CL.

"
T
"
 
+
 
1"

13'-0"

14'-0"

12'-0"

13'-0" 8'-6" 

3'-8" 

5'-2" 

6'-1" 

6'-9" 

7'-4" 

7'-8" 

8'-0" 

8'-4" 

1'-0"  (MIN.)

#4 BARS AT

THICKNESS T&S REINF.

12"

12" 18"

#4 @ 18"

#4 @ 12"

#4 BARS AT 1'-6" CTRS. MAX. SPA.

TEMP. & SHRINK.  REINFORCEMENT

CONCRETE CUT OFF WALL.

PAYMENT BASED ON

(MIN. WEB THICKNESS Š")

SHEET PILING

WITH FACE OF CONCRETE)

TOP OF WALL.  (FLUSH

HORIZ. CONST. JT. TO

R.M.W. EXTEND FROM

BARREL DESIGN

DETERMINED FROM

DIMENSION "T" TO BE

JOINT TO TOP OF WING

HORIZONTAL CONSTRUCTION

ƒ"  FILLER TO EXTEND FROM

JOINT TO TOP OF WING

HORIZONTAL CONSTRUCTION

ƒ" FILLER TO EXTEND FROM

JT. IN WING.

WATERPROOFING ALONG HORIZ. CONSTR.

18" MIN. WIDTH RUBBERIZED MEMBRANE

(TYP.)

1" FILLET

DESIGNER NOTES

(M
A

X
.=
 
13
'-

0
"
)

SHRINKAGE REQUIREMENTS:

TO THE FOLLOWING TEMPERATURE AND

IDENTIFIED IN SECTIONS SHALL CONFORM

THE AREA OF REINFORCING STEEL NOT

JOINT

CONST.

JOINT

CONST.

LISTED IN THE "TOTAL ESTIMATED QUANTITIES".

CULVERT SHALL BE BASED ON THE QUANTITIES AND PRICES BID FOR THE ITEMS

OF THE CURRENT WISCONSIN DOT BRIDGE MANUAL.  PAYMENT FOR THE PRECAST

BOX CULVERT SHALL CONFORM TO PRECAST DETAILS IN CHAPTER 36 STANDARDS

DRAWINGS BY THE STRUCTURES DESIGN SECTION. THE PRECAST CONCRETE

OF THE CAST-IN-PLACE BOX CULVERT WITH THE ACCEPTANCE OF THE SHOP

THE CONTRACTOR MAY FURNISH A PRECAST CONCRETE BOX CULVERT IN LIEU

NAME PLATE UP STATION.

LOCATE NAME PLATE ON NEAREST RIGHT WING TRAVELING UP STATION, FACE

OFF WALLS.

CONCRETE CUT OFF WALLS. PAYMENT SHALL BE BASED ON CONCRETE CUT

THE ALTERNATE CUT OFF WALL MAY BE USED IN LIEU OF THE CAST-IN-PLACE

EXCAVATION CANNOT BE DEWATERED.

THE CONCRETE IN THE CUT OFF WALL MAY BE PLACED UNDERWATER IF THE

OTHERWISE SHOWN OR NOTED.

BAR STEEL REINFORCEMENT SHALL BE EMBEDDED 2" CLEAR UNLESS

Approved:

Date:

STANDARD 36.02

1-19
Bill Oliva

BOX CULVERT APRON DETAILS

DETAIL)

APRON CONNECTION 

(SEE STD. 36.03 FOR 

1'-0" CENTERS

#5 BARS AT 

PLANS WHEN APPLICABLE.

AT GRADE, HAND HELD FINISHING MACHINES MAY BE USED.  NOTE THIS ON

FOR "B" DESIGNATED CONCRETE BOX CULVERTS HAVING THEIR TOP SURFACE

EPOXY COATED.

BAR STEEL FOR WINGWALL DOWELS AND ALL WINGWALL BARS SHALL BE

BAR STEEL FOR CAST-IN-PLACE CONCRETE APRONS SHALL BE UNCOATED AND 

BARS SHALL BE USED FOR THE TOP AND BOTTOM BARS IN THE TOP SLAB. 

UNCOATED, EXCEPT WHEN THERE IS NO FILL OVER THE CULVERT, EPOXY COATED

ALL BAR STEEL FOR CAST-IN-PLACE CONCRETE BOX CULVERTS SHALL BE

SEE STANDARD 9.01  FOR ADDITIONAL NOTES.



TOP SLAB

CLASS 'C' LAP

C
L
.

C
L

A
S

S

'B
' 
L

A
P

HEADER LENGTH "A" BARS
*

TOP SLAB

M
IN
.

BEVEL

TYPICAL ALL INLETS1

1

*

WING HEIGHT IF NECESSARY.

KEEP RAILING PARALLEL TO ROADWAY.   INCREASE

DIMENSION MAY BE INCREASED IF NECESSARY TO

  IF RAILING POSTS ARE ATTACHED TO HEADER THIS

SECTION THRU BOX

ELEVATION

SECTION C3

PLAN

SECTION C4

INLET NOSE CENTERWALL DETAILS

SEE TABLE

"A" BARS

INSIDE FACE OF BOX WALLS.

BEVEL TO EXTEND BETWEEN

MEASURED ALONG THE SKEW.

BETWEEN ` OF WALLS IN ONE CELL

HEADER LENGTH EQUALS THE DISTANCE

JOINT

CONST.

1'-6"

6
"

9" CENTERS

#3 BARS AT

CL.

C
L
.

6
"

1'-6"

3"3
"

4
"

6"

1 
•

"

3
"

5
•

"

ALL CORNERS

1" FILLET

TO 11'-0"

OVER 11'-0" - 14'-0"

OVER 17'-0" - 20'-0"

OVER 14'-0" - 17'-0"

6 - #7

6 - #8

6 - #9

6 - #10

6
"

45°

JOINT

CONST. 

JOINT 

ALT. CONST.

TYP.

#4 BAR

DESIGNER NOTES

CLASS 'C' LAP

AT INTERIOR FACES

CENTERS MAX. SPA.

#4 BARS AT 1'-6" 

MAX.

1'-6"

t

2
"

SINGLE CELL BOX

C
L

A
S

S

'C
' 
L

A
P

C
L

A
S

S

'B
' 
L

A
P

SECTION THRU BOX

5
•

"

ALL CORNERS

1" FILLET

JOINT IS USED.

OMIT 1" FILLET IF OPTIONAL CONST.

OPTIONAL CONSTRUCTION JOINT.

JOINT

CONST. 

JOINT 

ALT. CONST.

TYP.

#4 BAR

CLASS 'C' LAP

AT INTERIOR FACES

CENTERS MAX. SPA.

#4 BARS AT 1'-6" 

t

DISTRIBUTION STEEL

CLASS 'C' LAP

DISTRIBUTION STEEL

CLASS 'C' LAP

DISTRIBUTION STEEL

MAX.

1'-6"

TWIN CELL BOX

THICKNESS

BOTTOM SLAB
MAX.

1'-6"

THICKNESS

BOTTOM SLAB

CELL WIDTHCELL WIDTH

C
E

L
L
 

H
E
IG

H
T

C
E

L
L
 

H
E
IG

H
T

6
"

M
IN
.

C
L
.

3
"

6
"

M
IN
.

Approved:

Date:
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BOX CULVERT DETAILS

HEADER

9" CENTERS

#3 BARS AT

HEADER 1'-0"

6
"

6"

& SEE STANDARD 30.02.)

ARE ATTACHED TO HEADER 

(USE 1'-3" IF RAILING POSTS 

#4 BARS

CL.

3"

SEE TABLE

"A" BARS
BOTTOM SLAB

SEE STANDARD 30.02.)

ATTACHED TO HEADER 

(IF RAILING POSTS ARE 

(OUTLET HEADERS SHOWN FOR SKEW OF 20° AND UNDER)

SECTION C2 SECTION C2
(INLET HEADERS SHOWN FOR SKEW OVER 20°)

BOTTOM SLAB

TOP SLAB

BOTTOM HEADER

BOX CULVERT APRON

APRON CONNECTION DETAIL

OVER 20°)

(REQUIRED FOR SKEW 

BOTTOM HEADER

IS USED.

OPTIONAL CONST. JOINT 

JOINT. OMIT 1" FILLET IF 

OPTIONAL CONSTRUCTION 

MAX.

1'-6"

C
L

A
S

S

'C
' 
L

A
P

DETAIL

APRON CONNECTION 

CONST. JOINT. SEE 

DETAIL

APRON CONNECTION 

CONST. JOINT. SEE 

VERTICAL CONSTRUCTION JOINT

1 •"

SLAB THICKNESS

SLAB OR   BOTTOM

THICKNESS, TOP

1/3 OF BOX WALL

TOP SLAB.

UP THE WALL AND ACROSS THE 

WATERPROOFING. SEAL JOINTS

18" RUBBERIZED MEMBRANE 

BOTTOM SLAB.

1'-0" centers IN 

#5 BARs 4'-0" AT 
by beveled keyway 

CONST. JOINT formed

4'-0" AT 1'-0" centers REQUIRED.

MAY USE 2" DEEP SAW CUTS WITHIN 12 HOURS AFTER POURING. #5 BARs 

IN LIEU OF CONSTRUCTION JOINTS IN THE BOTTOM SLAB, THE CONTRACTOR

ALL FOUR SIDES.

1'-0" centers IN 

#5 BARs 4'-0" AT 

SLAB

TOP OF BOTTOM

MIN. 1 •" MIN.

THICKNESS

1/3 OF APRON

INSIDE FACE

by beveled keyway 

CONST. JOINT formed

C5 C5

 
 
 
1 
•

"
 

   1 •" 

C3

C3

C4

C4

(3" INCREMENTS)

SECTION C5

ALL CORNERS

1" FILLET

5
•

"

HAUNCH DETAIL

JOINT

CONST. 

IS USED.

OPTIONAL CONST. JOINT 

JOINT. OMIT 1" FILLET IF 

OPTIONAL CONSTRUCTION 

JOINT

OPTIONAL CONST.

TOP SLAB TOP SLAB TOP SLAB

HEADERHEADER

BOTTOM SLABBOTTOM SLABBOTTOM SLABBOTTOM SLAB

TOP SLAB

HEADER

REQUIRED AS PER DESIGN)

(PROVIDE HAUNCH DETAIL ONLY WHEN 

TYPICAL ALL INLETS

BOTTOM SLAB. 

EXTEND 6" MIN. BELOW THE TOP OF 

SLAB FOR ENTIRE CULVERT LENGTH. 

REQUIRED UP WALLS & ACROSS TOP 

SHEET MEMBRANE WATERPROOFING 

SLAB. 

EXTEND 6" MIN. BELOW TOP OF BOTTOM 

TOP SLAB AT VERTICAL CONST. JOINTS. 

WATERPROOFING UP WALLS & ACROSS 

18" MIN. WIDTH RUBBERIZED MEMBRANE 

SLAB. 

EXTEND 6" MIN. BELOW TOP OF BOTTOM 

TOP SLAB AT VERTICAL CONST. JOINTS. 

WATERPROOFING UP WALLS & ACROSS 

18" MIN. WIDTH RUBBERIZED MEMBRANE 

FOR PEDESTRIAN UNDERPASSES. INCLUDE THE FOLLOWING NOTE: 

USE "SHEET MEMBRANE WATERPROOFING FOR TOP SLAB C-_-_" (516.0610.S) 

  DIRECTION. USE CLASS 'C' LAPS

  FOR SLABS WITH DEPTH OF FILLS < 2'-0":  #4 AT 1'-0" MAX. EACH 

  FOR PEDESTRIAN UNDERPASSES:  #4 AT 1'-6" MAX. EACH DIRECTION

  FOR t > 10":  #4 AT 1'-6" MAX. EACH DIRECTION

  FOR t < 10"  WITH DEPTH OF FILLS > 2'-0": BARS NOT REQUIRED

TOP BARS FOR TOP SLAB:

t = 6•" MIN. OTHERWISE

    FILLS < 2'-0"

t = 1'-0" MIN. FOR PEDESTRIAN UNDERPASSES AND SLABS WITH DEPTH OF 

UNDERPASSES. OMIT 1" FILLET IF ALTERNATIVE CONSTRUCTION JOINT IS USED.

DETAIL NOT ALLOWED WHEN HAUNCHES ARE REQ'D OR FOR PEDESTRIAN 

FOR PEDESTRIAN UNDERPASSES AND CATTLEPASSES.

SEE BRIDGE MANUAL SECTION 36.2 FOR ADDITIONAL REQUIREMENTS 



"A" BARS

DIRECTION OF FLOW

"A" BARS

DIRECTION OF FLOW

#4 BARS

"A" BARS

V
A

R
IE

S

"A" BARS

V
A

R
IE

S

"A" BARS

(INLET COVER NOT SHOWN)

` BOX CULVERT CELL
` BOX CULVERT CELL

SHOWN ON PLANS.

GRATE ELEVATION

SHOWN ON PLANS.

GRATE ELEVATION

INLET TYPE 9INLET TYPE 8

SECTION A-A

SECTION B-B

MEDIAN INLET PLAN

SECTION D-D

SECTION C-C

DESIGN NOTES

SKEW

3'-10"

2‚" 2‚"

8" 8"

2
‚

"

8
"

2
‚

"

3
'-

10
"

8
"

A

6'-8"

8" 8"

SKEW
2‚" 2‚"

2
‚

"
2
‚

"

3
'-

10
"

8
"

8
"

CC

B B D D

4
"

2
‚

"

 
 
6
"
 

3'-0" USE CONST.  JT.)

(IF HEIGHT EXCEEDS

OPTIONAL CONST. JOINT

2'-6"

3'-0" USE CONST.  JT.)

(IF HEIGHT EXCEEDS

OPTIONAL CONST. JOINT

5'-4"

8
"

2
‚

"

6
"

8'-0" LONG

#4 @ 1'-6"

3'-4" LONG

#4 @ 1'-6"

3'-4" LONG

#4 @ 1'-6" 2" CLEAR

10'-10" LONG

#4 @ 1'-6"

3'-4" LONG

#4 @ 1'-6"

2" CLEAR

6'-2" LONG

#4 @ 1'-6" 2" CLEAR

MAXIMUM ADJUSTMENT SHALL BE 8".

ACCOMPLISHED BY THE USE OF MORTAR AND BRICK.

ADJUSTMENT OF THE COVER TO GRADE MAY BE

 

TO CLEAR THE OPENING PROVIDED FOR MEDIAN INLET.

FIELD CUT BAR STEEL REINFORCEMENT IN TOP SLAB

2" CLEAR

A

#4 BARS

25'-0" ASSUMING WIND LOAD OF 50#/SQ. FT..

VERTICAL STEEL ADEQUATE FOR DEPTH UP TO

WEIGHT OF SOIL OF 0.120 KCF.

LATERAL EARTH PRESSURE OF 0.5 AND A UNIT

INLET TYPE 8, ASSUMING A COEFFICIENT OF

15'-6" FOR INLET TYPE 9 AND 44'-0" FOR

STEEL SHOWN IS ADEQUATE TO DEPTHS UP TO

BY THE DESIGNER.

SIZE AND LENGTH OF "A" BARS TO BE DETERMINED

NOTES

Approved:

Date:

STANDARD 36.04

7-16
Bill Oliva

BOX CULVERT MANHOLE

FOR INLET TYPE 8 & 9



SKEWED NON-SKEWED

OUTSIDE WALL

1" TYP

CL.

T
Y

P

4"

INSIDE WALL

BARREL SECTIONS SEE STANDARD

FOR APRON DETAILS

6
"

S

T
R
IS

E
 
(R
)

A 2
S

A 4S

T (THICK)

1" COVER

A 1
S

TYP

T OR 12"

T OR 12"

A 3
S

A 4
S

FOR STEEL REQ'D, SEE REINF. TABLE

2" 2"

TIE HOLES*

4"4"

1'-0

14"

2" MAX.

•
"

3
 
•

"
•

"

A 4

RADIUS (TYP.)

12" MAX.

32" (ADJ. \ 1 •" MIN.) 32" (ADJ. \ 1 •" MIN.)

*

DIMENSIONS

REINFORCEMENT

A  1
S

EARTH COVER (FT.)

LENGTH LENGTH LENGTHM M M

BEVEL OPTION

SMALL RADIUS OR

CANOPY TIEEYE BOLT TIE

JOINT TIES

APPROVED EQUAL

WELDED EYE OR

2" MAX.

STRUCTURE PLAN

MULTICELL  INSTALLATION

STRUCTURE

CONCRETE

GRADE 'B'

LONGITUDINAL SECTION
SECTION THRU BARREL

" M " TYP.

SPAN (S)

4'-0  MINIMUM

ADJACENT TO APRON FOR 0° SKEW.

BOTTOM SLAB.  OMIT TONGUE OR GROOVE

PLACE #5 BARS 2'-0" LONG AT 1'-0" SPA. IN

FOR EXTERNAL PANELS (ADJACENT TO APRONS)

A  2
S

A  3
S

A  4
S

A  5
S

A  6
S

A  7
S

A  8
S

T

R
IS

E
 
(R
)

S

A 4S

1" COVER

A 1
S

TYP

T OR 12"

A 3
S

A 8
S

SECTION THRU BARREL

SPAN (S)

FOR LESS THAN 2 FEET OF COVER

S

A 6
S

S

2" COVER

1" COVER

1'-6"
RADIUS (TYP.)

12" MAX.

3
"
 

M
A

X
.

RADIUS

4 d MIN.

NOTES

R
/
2

2" MAX.

32" (ADJ. \ 1 •" MIN.)

INSIDE DIA. = 1‚"

EXTRA STRONG PIPE
4‚"

3ƒ"

3•"

WELDED PIPE TIE

1'-6"
RADIUS (TYP.)

12" MAX.

RADIUS

2" MAX.

S

SIDE A 4

BOT A 3

TOP A 2

S

S

S

A 7

BOT A 8

TOP A 7

S

M
A

X
.

3
"

1" COVER

ALTERNATE DETAIL OPTION

SEE ALTERNATE DETAIL OPTION

A 5

A 2

1" COVER

FOR 2'-0" OR MORE OF COVER

#3 BARS AT 1'-0 SPA.

BOX CULVERT DATA

t

S

b
T

T

BY THE ENGINEER.  (2 TIES REQ'D. PER JOINT.)  (TIES TO BE GALVANIZED.)

THREADS MAY BE CUT OR ROLLED.  TIE NUTS SHALL BE TIGHTENED AS DIRECTED

EITHER EYE BOLT TIES, WELDED PIPE TIES, OR CANOPY TIES MAY BE USED.

NOTES:

4" & 5" WALLS

1•" MAX. FOR
WALLS

AND GREATER

4" MIN. FOR 6"

(TYP.)

1'-0" SPA.

#3 BARS

b

b
RADIUS

4 d  MIN.

TOTAL BARREL OR PANEL LENGTH

s b tS (FT.)    R(FT.)  T OR T , T , T  (IN.)

AREA/FT. AREA/FT. AREA/FT.

(TYP.)

1'-0" SPA.

#3 BARS

JOINT DETAIL

A 2,A 3,A 4
S S S

SA 1, A 4, A 7, A 8S S S

SEE STANDARD 36.06

36.06

T OR 12"

1" COVER

TYP.

WHICHEVER IS GREATER

1" OR 3 x WIRE DIAMETER,

CULVERT TIES ARE TO BE 1" DIA. RODS.

Approved:

Date:

STANDARD 36.05

7-18
Bill Oliva

PRECAST CONCRETE BOX

CULVERT BARREL DETAILS

CONCRETE.

TOP OF TOP SLAB SHALL BE FILLED WITH GRADE "B"

BETWEEN ADJACENT BARRELS FROM TOP OF BEDDING TO

BETWEEN BARRELS SHALL BE 6 INCHES AND THE SPACE

FOR MULTICELL INSTALLATIONS THE CLEAR SPACING

WHEN TWO OR MORE BARRELS ARE UTILIZED IN PARALLEL

JOINTS OF MULTICELL INSTALLATION.)

SPECIFICTION. (FABRIC NOT REQUIRED OVER INSIDE WALL 

SHALL CONFORM TO SECTION 645.2.2.4 OF THE STANDARD 

TOP AND ON THE SIDES OF THE CULVERT.  THE GEOTEXTILE 

SCHEDULE A SHALL BE PLACED OVER THE JOINTS ON THE 

SPEC. M198, TYPE B.  A 2'-0" STRIP OF GEOTEXTILE  TYPE DF 

PREFORMED MASTIC MUST CONFORM TO AASHTO MATERIALS

THE CEILING SHALL BE SEALED WITH A PREFORMED MASTIC.

OF THE CULVERT FROM THE BOTTOM TO A POINT 1'-0" FROM

THE JOINT ON THE BOTTOM OF THE CULVERT & THE SIDES

CEMENT MORTAR OR OTHER APPROVED ADHESIVE.

BE FILLED WITH CONCRETE PLUGS SECURED WITH PORTLAND

PORTLAND CEMENT MORTAR EXCEPT TAPERED HOLES MAY

TAPERED UNLESS DRILLED.  HOLES SHALL BE FILLED WITH

OF BOX SECTION FOR HANDLING.  THE HOLES SHALL BE 

OR OTHERWISE NEATLY MADE IN THE SHELL OF EACH PIECE

NOT MORE THAN FOUR (4) HOLES MAY BE CAST, DRILLED

LONGIT. WIRES SHALL NOT BE MORE THAN 8 INCHES.

THAN 4 INCHES.  THE SPACING CTR. TO CTR.  OF THE

WIRES SHALL NOT BE LESS THAN 2 INCHES NOR MORE

THE SPACING CTR. TO CTR. OF THE CIRCUMFERENTIAL

ALLOWABLE VARIATION OF -3/8" TO +• INCH.

SHALL BE 1 INCH OR 2 INCHES AS SHOWN WITH AN

THE COVER OF CONCRETE OVER THE REINFORCEMENT

BEDDING OF "STRUCTURE BACKFILL" OF 6" MINIMUM DEPTH.

ALL PRECAST BOX SECTIONS SHALL BE PLACED ON A

HEIGHTS SHALL BE AS STATED IN ASTM C1577.

THE DESIGN OF PRECAST BOX CULVERTS WITH ALL FILL

PER CUBIC YARD.

NOT LESS THAN 565 LBS. OF CEMENTITIOUS MATERIALS

EXCEPT THAT THE CONCRETE MIXTURE SHALL CONTAIN

SPECIFICATIONS & APPLICABLE SPECIAL PROVISIONS,

BRIDGE MANUAL; WISCONSIN DOT STANDARD

BRIDGE DESIGN SPECIFICATIONS; WISCONSIN DOT

THE CURRENT ASTM SPECIFICATION, C1577; AASHTO LRFD

STATED ON THIS DRAWING SHALL BE IN ACCORDANCE WITH

AND DESIGN OF PRECAST BOX CULVERTS NOT SHOWN OR

DETAILS FOR MATERIALS, FABRICATION, CONSTRUCTION
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INLET
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A

SKEW

SECTION C

SECTION EAPRON PLAN

APRON PLAN

END VIEW

SECTION D

SECTION B SECTION A

AT 9" CTRS.

#3 BARS

(BOT. SLAB ONLY)

CTRS., 2'-0" LONG

#5 BARS AT 1'-0

CUTOFF WALL

PRECAST

BOTTOM SLAB (TOP)

ELEVATION OF BARREL

AT 1'-6"

#3 BARS

2 - #4

16°-30° 31°-45°

(TYP.)

OF WING FTG.

FROM BOTTOM

FILL WITH CONC.

AND HEADER.

PRECAST TOP SLAB

PER SIDE MIN.)

1'-6" MAX. SPA. (3 BOLTS

BOLTS AND WASHERS.

HOLES FOR ‡" DIA.

0°-15°

MEMBRANE WATERPROOFING

12" RUBBERIZED

A 10 BARS

T OR Ts

T 
OR 

Ts

2
 

T
 

O
R
 
2

T
b

T
 

O
R
 

T
b

T OR T (IN) SKEWs

A 8 TO BE DESIGNED

DESIGNED

A 7 TO BE

SA 8

6 #6

6 #6

6 #6

6 #7

6 #6

6 #6

6 #7

6 #8

6 #6

6 #7

6 #8

6 #8

THICKNESS T&S REINF.

12"

12" 18"

#4 @ 18"

#4 @ 12"

BACKFILLING WINGWALLS.

APRON SHALL BE POURED AND CURED PRIOR TO

THE OPTION OF THE CONTRACTOR.

PRECAST ELEMENTS MAY BE POURED IN PLACE AT

A SECTION OF CUT OFF WALL 1'-6" LONG.

ZONE, LAPPING THE STEEL \ 1'-6" AND FIELD POURING

SEGMENTS TO BE SPLICED 1'-6" INTO THE SPLICE

BY EXTENDING THE REINFORCING STEEL FROM BOTH

PRECAST CUT OFF WALLS MAY BE FIELD SPLICED

RADIUS EDGER.

THE SIDES OR TOOL EDGED WITH A •" MINIMUM

ALL EXPOSED CORNERS SHALL BE BEVELED ƒ" ON

A.S.T.M. A575.

AND CONFORM TO THE REQUIREMENTS OF

THE ‡" DIA. ANCHOR BOLTS SHALL BE GALVANIZED

BARS, OTHER THAN THE A 10 BARS, SHALL BE #5.

THE MAXIMUM BAR SIZE OF GRADE 60 DEFORMED

TEMPERATURE AND SHRINKAGE REQUIREMENTS:

IN SECTIONS SHALL CONFORM TO THE FOLLOWING

THE AREA OF REINFORCING STEEL NOT IDENTIFIED

SHOWN ON THE SHOP DRAWINGS FOR APPROVAL.

APPROVAL OF THE ENGINEER.  DETAILS MUST BE

AND FOOTING WILL BE ALLOWED ONLY WITH THE

VERTICAL CONSTRUCTION JOINTS THRU THE WALLS

PLACEMENT OF THE ELEMENTS.

SUITABLE LIFTING DEVICES FOR HANDLING AND

THE PRECAST ELEMENTS SHALL BE PROVIDED WITH

4,000 P.S.I.

CONCRETE IN THE PRECAST ELEMENTS SHALL BE

THE ULTIMATE COMPRESSIVE STRENGTH OF THE

FOR APPROVAL.

THIS SHEET MAY BE SUBMITTED TO THE ENGINEER

HYDRAULIC CAPACITY TO THE DETAILS SHOWN ON

ALTERNATE DETAILS OF EQUAL STRENGTH AND

FIELD POURED CONCRETE SHALL BE 3,500 P.S.I.

THE ULTIMATE COMPRESSIVE STRENGTH OF THE

(FY = 65,000 P.S.I.)

DEFORMED - WIRE FABRIC OF EQUIVALENT AREA,

DEFORMED BARS (FY = 60,000 P.S.I.) OR WELDED

STEEL REINFORCEMENT MAY BE EITHER GRADE 60

OR NOTED OTHERWISE.

PRECAST ELEMENTS SHALL BE 2" UNLESS SHOWN

CONCRETE COVER ON ALL REINFORCEMENT IN THE

IN WALL (TYP.)

CAST ‡" DIA. BOLT

APPROVED GROUT.

AND NUTS.  FILL WITH

BLOCKOUTS FOR WASHERS

‡" DIA. ANCHOR BOLTS AND

NOTES

Approved:

Date:
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PRECAST WINGS, HEADERS, AND
CUTOFF WALLS FOR PRECAST

CONCRETE BOX CULVERT



Diameter (D)

t
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.

t
y
p
.

showing outside reinf. showing inside reinf.

bar length D+1'-6" min. (typ.)

on each side,  both faces.

reinforcing cut by opening

provide 50% of vertical

bar mats (typ.)

between inside and outside

#4 diagonal bars, place

both faces (typ.)

3'-0" min. top and bottom

additional horiz. #4 bar,

6
"

s

2
" 
c
l
.

Opening

Horiz. Edge

V
e
r
t
ic

a
l
 

E
d
g
e

half section half section

opening (typ.)

field cut 2" clear around 

culvert wall reinforcement,

when d > 1'-6"    S = 1'-6" min, D max

when D < 1'-6"    S = 1'-6"

1'-0" min.

All bar steel reinforcement shall be cut 2" clear around opening.

details to be similar.

details shown are for cast-in-place culverts.  precast culvert

1.
7
5
 
(D
) 

m
in
. 
(t

y
p
.)

ELEVATION

NOTES

DESIGNER NOTES

Approved:

Date:
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PIPE OPENING IN

CULVERT WALL



ELEVATION

GUARDRAIL POST ANCHORS TYPE 1

"
T
"

C/L POST

2
 
‚

"
 

8
•

"

section a-a

aa

ELEVATION

GUARDRAIL POST ANCHORS TYPE 2

"
T
"

C/L POST

aa

BB

section B-B

POST & bASE PLATE

GUARDRAIL POST ANCHORage system

C

C

C

C

"
L
"

"
L
"

1„" DIA. HOLE (typ.)
1„" DIA. HOLE (TYP.)

notes

Designer notes

of traffic

direction

PLASTIC BLOCKOUT PLASTIC BLOCKOUT

W-BEAM RAIL W-BEAM RAIL

POST BOLT POST BOLT

W6X9 STEEL POSTW6X9 STEEL POST

"
d
"

"
d
"

8•" X 1'-0" X •"

BASE PLATE

8•" X 1'-0" X •"

BASE PLATE

OF CULVERT

TOP SLAB

OF CULVERT

TOP SLAB

"L"

CLASS "A" GUARDRAIL

MGS GUARDRAIL

2'-4†"

2'-7‡"

"B"

8"

12"

"X"

7"

7„"

"Y"

Ž"

ƒ"

"B""B"

"
H
"

"
H
"

evaluation criteria for test level 3 (tl-3).

this railing and anchorage system meet nchrp 350

*

WELDING WIRE AND ARGON-OXYGEN OR CO  COVER GAS.

ARC WELDING (GMAW) PROCESS WITH ER70S-3

WELDING IS TO BE COMPLETED USING THE GAS-METAL

2

ROD 

THREADED

1" DIA.

HEX BOLT

1" DIA. 

3‚"3‚" 3"3"

NOT ALLOWED FOR POSTS WITH "D" EMBEDMENT LESS THAN 9".

NOT REQ'D FOR POSTS WITH "D" EMBEDMENT MORE THAN 4'-0".

4'-0" AND GREATER THAN OR EQUAL TO 9".

USE FOR POSTS WITH "D" EMBEDMENT LESS THAN OR EQUAL TO

CRITERIA:

MINIMUM CONCRETE STRENGTH (     )  OF 4,000 PSI

USE FOR THICKNESS "T" OF 10 INCHES OR MORE AND

f'C MINIMUM CONCRETE STRENGTH (     )  OF 3,500 PSI

USE FOR THICKNESS "T" OF 8 INCHES OR MORE AND

f'C

7"

6" 6"

2
‚

"
5
"

2
‚

"

(4)-BOTTOM PLATES

3" 3"

4
•

"
4
•

"

‚"
*

1" 1'-0"

3 pass weld *
Š"

1ƒ
"

5
"

1ƒ
"

BASE PLATE

C/L POST &

3" 7" 2"

‚"
*

ADHESIVE ANCHORS

ƒ" DIA. HOLE

"Y"

section c-c

approaching traffic side

hole in post flange on

"
X
"

2
"

M
IN
.

8
"

M
IN
.

6" X 4•" X ‚" EACH

BOTTOM PLATES-(4)
2
"

A
o

A
o

o

6"

8
•

"

4 PER POST

1ƒ
"

1ƒ
"

THICKNESS

ˆ" PLATE

†" R.

2"

AS REQ'D.

FIELD CLIP

STEEL SHIM DETAIL

each direction when type 1  or type 2 details are used.

In the top slab provide a minimum of #4 bars at 1'-0" in

post, and the angle A  between base plate and post.

Show a table providing the estimated length "H" of each

plan view of structure plans. Label each post (p1, p2, etc.).

Show location of posts and spacing along c/l of post in

the structure plans for the chosen anchor type.

Show details and pertinent notes found on this Standard on

to meet spacing and clearance requirements.

of posts (longitudinally along c/l of posts) if required

haunch between the wall and top slab. Shift location

make sure bottom plate is not placed at the sloped

obstructions to anchorage system. For type 2 anchorage,

SDD 14 B 51-1 for minimum clearanes from edges or

Post spacing is 3'-1•" per FDM SDD 14 B 51-1. See FDM

or 'MGS' guardrail system will be used.

Contact the roadway design section to verify if Class 'A'

should be used.

then select which type of anchorage (type 1 or type 2)

required based on fill height "D" at posts. If required,

Check criteria to see if post anchorage system is

BE VERTICAL

THIS FACE TO

BE VERTICAL

THIS FACE TO

required for alignment.

Steel shims may be used between plates and slab where

for uncracked concrete.

Characteristic bond strength shall meet or exceed 1305 psi

Adhesive anchors 1-inch. Embed in concrete as detailed. 

rods before threading.

and bolts to be threaded 3". chamfer top of bolts and

and shall be galvanized. rods are to be fully threaded

conform to the requirements of ASTM F1554 Grade 36, 

hex bolts, threaded rods, hex nuts and washers shall

grade 50 or 50s.

from material conforming to astm designation a709

all material used in posts and plates shall be made

specs.

be given a no. 6 commercial blast cleaning by sspc

prior to galvanizing, all steel posts and plates shall

shall be galvanized after fabrication.

post, base plate (and bottom plate if used), and shims

perpendicular to the base plate.

hex bolts and threaded rods are to be placed

along the roadway the post will be normal to grade line.

when post assembly is placed on top of the culvert.

cut bottom of post so that post will be vertical

cuts shall be machine or machine flame cuts.

and all edges smooth, straight and vertical. all plate

be flat with all surfaces smooth and free from warp

post base plates (and bottom plates if used) shall

design plans.

of the structure contract, but are bid per the roadway

and installation, blocks, and guard rail are not part

Details shown for posts, plates, anchorage system

Approved:

Date:
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GUARDRAIL POST

ANCHORAGE SYSTEM



NUMBER OF ANCHORS PER WALL

APPROXIMATE/GUIDELINE

NO. ANCHORS

2

3

4

24'-0" < L

LENGTH OF WALL

M
A

X
.

1'
-
0
"

WALL BACKFILL REQUIREMENTS

BACKFILL REQUIREMENTS

SOIL

IN-SITU

SOIL

IN-SITUMIN.

4'-0"

H
E
IG

H
T

F
IL

L

 

GRADE

BASE/ FINISH

TO ROADWAY

L = 14'-0"

L = 20'-0"

L = 24'-0"

MIN.

1'-0"

(@
 

A
N

C
H

O
R
)

W
A

L
L
 

H
E
IG

H
T

WINGWALL*

MULTIPLE-PIECE

*NOTE:

JOINTS WITH A MEMBRANE ALONG THE JOINT AT THE BACK FACE.

KEEP FRONT FACES IN ALIGNMENT.  PLACE A FILLER AT THESE

ADJACENT SEGMENTS SHALL BE ATTACHED TO EACH OTHER TO

VERTICAL EARTH PRESSURE:  UNIT WEIGHT = 120 PCF

HORIZONTAL EARTH PRESSURE:  UNIT WEIGHT = 125 PCF

LIVE LOAD:  HL-93

CONFIGURATION OF THE BRIDGE'S OUTSIDE CORNER.

STEEL FOR THE CORNERS OF THE BRIDGE SHALL BE BENT TO SUCH AN ANGLE THAT IS APPROXIMATELY EQUAL TO THE

BENDING OF REINFORCEMENT FOR PRECAST BRIDGE UNITS - THE OUTSIDE AND INSIDE CIRCUMFERENTIAL REINFORCING

STANDARD DETAIL DRAWINGS.

PROVIDE DUCTILE JOINT SYSTEM BETWEEN VERTICAL LEG OF THE PRECAST SEGMENT AND FOOTER AS INDICATED ON THE

ON ROCK FOUNDATION OR OTHERWISE INDICATED.

PREVAILING FROST DEPTH OR SCOUR DEPTH BUT NOT LESS THAN 4'-0" BELOW GROUND ELEVATION UNLESS CONSTRUCTED

PLACE FOOTINGS BELOW SCOUR AND FROST DEPTHS. PLACE BOTTOM OF FOOTING AT A MINIMUM DEPTH EQUAL TO

STORM WATER CONVEYANCES.

CONDITIONS. DIRECT SEEPAGE FROM DRAINAGE PIPE TO WEEP HOLES ALONG THE EXTERIOR FACE OF THE WALL OR TO THE

PIPE UNDERDRAIN WRAPPED AS SPECIFIED, INTO THE BACKFILL STRUCTURE, BEHIND THE WALL TO IMPROVE DRAINAGE

SIGNIFICANT SEEPAGE OR RELATIVELY RAPID ACCUMULATION OF WATER IS ANTICIPATED BEHIND THE WALL, INCORPORATE

PROVIDE A SUITABLE DRAINAGE PIPE ALONG THE CULVERT AND WINGWALLS TO RELEASE HYDROSTATIC PRESSURE. WHERE

TO ACCOMMODATE THE REQUIRED FOOTING DEPTH. SEE S.D.D. 14 B 32-1 AND S.D.D. 14 B 34-1 FOR CONCRETE BARRIER DETAILS.

WHEN A CONCRETE BARRIER (SINGLE SLOPE) CROSSES THE LENGTH OF THE STRUCTURE, THE FILL DEPTH MUST BE ADEQUATE

 

BE GIVEN TO THE DETAILS SHOWN ON S.D.D. 14 B 43-3 PROVIDED ALL REQUIREMENTS ON THIS STANDARD CAN BE MET.

FOR SHORTER SPAN CULVERTS, WHERE BEAM GUARD CROSSES THE LENGTH OF THE STRUCTURE, CONSIDERATION SHALL

 

SHOWN ON S.D.D. 14 B 15-6 PLUS 6" .

MEASURED FROM TOP OF ARCH CROWN TO TOP OF ROADWAY, AT LEAST EQUAL TO THE MINIMUM EMBEDMENT DEPTH

WHEN BEAM GUARD POSTS ARE TO BE EMBEDDED IN FILL ABOVE THE PRECAST ARCH UNIT, PROVIDE A DEPTH OF FILL,

THE ENTIRE FOOTING AS REQUIRED BY THE DESIGN.

STRUCTURE COMPONENTS TO RESIST FORCES CAUSED BY THIS DIFFERENTIAL SETTLEMENT. ADEQUATELY REINFORCE

SETTLEMENT FOR FOOTING ON SOIL SUPPORTING THE STRUCTURE = 0.002 FT. PER FT. (MAX.) OF THE SPAN. DESIGN

PREFERABLY, PROVIDE FOOTING ON NON-YIELDING FOUNDATION MATERIAL. HOWEVER, ALLOWABLE DIFFERENTIAL

CHECK FOUNDATION PRESSURE, SCOUR AND SETTLEMENT TO ENSURE THAT NO FOUNDATION FAILURE OCCURS.

BRIDGES IN ANY PROJECT.

SECURE WISDOT BOS AND GEOTECHNICAL (SOILS) ENGINEER'S APPROVAL BEFORE INCORPORATING PRECAST

PRECAST BRIDGES WILL BE LIMITED TO SPANS NOT TO EXCEED 42'-0".

BID ITEM SHALL BE "THREE-SIDED PRECAST CONCRETE STRUCTURE".

GROUT
SOIL

IN-SITU

EXCAVATION

LIMITS OF

FINISHED GRADE

COMPACTED MATERIAL

PRECAST WINGWALL

FINISHED GRADE

WINGWALL

PRECAST

ANCHOR

WINGWALL

PRECAST

BACKFILL STRUCTURE

STRUCTURE

LIMITS OF BACKFILL

C.I.P. FOOTINGS

Approved:

Date:
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PRECAST THREE-SIDED BOX

CULVERT DESIGN NOTES

DESIGNER NOTES FOR PRECAST CONCRETE STRUCTURE

LRFD DESIGN LOADS
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SECTION B

DETAIL 1SECTION C
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DESIGNER NOTES:

ƒ" MAX.

8" MIN.
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AS SPECIFIED

PRECAST OR CIP WINGWALL
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X
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X
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X
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X
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WINGWALL AS SPECIFIED

PRECAST OR CIP

N - SPAN x RISE x LONG

**

T
Y

P
.

F
O

O
T
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G

THE STRUCTURE.

WHEELS OF ROLLERS TO COME CLOSER THAN 1'-0" TO THE FACE OF THE OF 

EXCESS OF 2'-0". DURING COMPACTION OF THE BACKFILL, DO NOT ALLOW THE 

DIFFERENCE IN FILL ELEVATION ON THE SIDES OF THE CULVERT BARREL IN 

AT ANY TIME DURING PLACEMENT OF THE BACKFILL, DO NOT PERMIT A 

AND HEADWALLS) AND FOOTERS WILL BE DESIGNED BY CONTRACTORS.

PRECAST SUBSTITUTION, PRECAST STRUCTURE SYSTEM (INCLUDING WINGWALLS 

IF A CAST-IN-PLACE OPTION IS SHOWN AND SPECIFICATIONS ALLOW FOR A 

SPECIFICATIONS.

ASTM DESIGNATION 615, OR 617, GRADE 60 AS SET FORTH IN THE STANDARD 

PROVIDE DEFORMED REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF 

CHAMFER EXPOSED CONCRETE EDGES ƒ" x ƒ" EXCEPT AS NOTED.

PROVIDE CONCRETE COVER ON REINFORCING BARS AS NOTED HEREIN.

USE GRADE A CONCRETE IN FOOTING AND WINGWALLS.  f'c = 4 KSI (MIN.)

MANUAL.

BRIDGE DESIGN SPECIFICATIONS AND AS SUPPLEMENTED BY WISDOT BRIDGE 

DESIGN SPECIFICATION:  DESIGN STRUCTURE BY CURRENT EDITION AASHTO LRFD 

CONTRACT SPECIAL PROVISIONS.

DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS, AND THE 

MATERIALS AND WORKMANSHIP SHALL BE IN ACCORANDANCE WITH WISCONSIN 
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1"
 

M
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HEADWALL DETAILS AND FEASIBILITY GUIDELINES

SEE STANDARD 36.13 AND STANDARD 36.14 FOR

PLUS (N-1) JOINTS @ ‚" TO •" PER JOINT = L

PRECAST CONCRETE CULVERT UNITS 

ALL BAR SPLICES TO BE "CLASS C" TENSION LAP SPLICES.

4ƒ"2‚"

1" 4
5
°

PLATE P-1

4•" 2•"

1"

UNIT LEG WINGWALL LEG

2
"

6
"

2
"

10
"

SMALL DIAMETER HOLES TOWARD PRECAST BRIDGE UNIT

NOTE:  CONNECTION PLATES (P-1) MUST BE POSITIONED WITH

INCREASED AS REQUIRED BY DESIGN.

NOTE:  PLATE LENGTH AND THICKNESS SHALL BE

PLATE, 1" X 14" X 10"

JOINT

‚"

4
5
°

1'-
0
"

1'
-
0
"

1'
-
0
"

1'-
0
"

10
"

MEMBRANE WATERPROOFING

18-INCH RUBBERIZED

‡" X …" BUTYL ROPE

ELEV.

FLOW LINE

ELEV.

FLOW LINE

HEADWALL

UNIT AND

BETWEEN END

JOINT SEAL

` ROADWAY

PRECAST WINGWALL

GROUT

STIRRUPS PER DESIGN

FOOTING (TYP.)

CAST-IN-PLACE

TOP AND BOTTOM (AS SHOWN)

#6 @ 1'-0" MAX. BARS,

(TYP. BETWEEN UNITS)

SEAL DETAIL

SEE TYPICAL JOINT

UNIT (TYP.)

PRECAST BRIDGE

BRIDGE UNIT

TOP OF PRECAST

(PW-1)

1" X 14" X 10" GALV. PLATE (P-1)

PRECAST BRIDGE UNIT

INSIDE FACE OF

DETAIL 1

DETAIL 2

` ROADWAY

 

KEYWAY (TYP.)

3" DEEP 

STREAM BED

GALV. (PW-1)

PLATE WASHER 4" X 4" X •"

WRAPPED 4-INCH

PIPE UNDERDRAIN

WINGWALL ANCHOR

WATERPROOFING

RUBBERIZED MEMBRANE

FDM STANDARDS

GUARD RAIL PER

IF SPECIFIED (TYP.)

PRECAST WINGWALL,

IF SPECIFIED (TYP.)

CIP WINGWALL,

STRUCTURE

BACKFILL

NOTE ON STANDARD 36.10

DRAINAGE PIPE PER

GUIDELINES.

STANDARD 36.10 FOR APPROXIMATE

TO BE DESIGNED.  SEE TABLE ON

NUMBER AND TYPE OF ANCHORS

WRAPPED 4-INCH

PIPE UNDERDRAIN

STA. XXX+XX ` ROADWAY

SPACING TO BE DESIGNED

WITH DOUBLE NUTS

THREADED ROD (2)

ANCHOR FOR 1" X 6"

` 8" TWO BOLT PRESET

` (2) 2"| HOLES ` (2) 2"x3" SLOTS

NUTS SPACING TO BE DESIGNED

1" X 6" THREADED ROD (2) WITH DOUBLE

` 8" TWO BOLT PRESET ANCHOR FOR

PRECAST OR CIP WINGWALL
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PRECAST THREE-SIDED BOX

CULVERT LAYOUT DESIGNS

WATERPROOFING

18-INCH RUBBERIZED MEMBRANE

TYPE DF SCHEDULE A AND

WIDE STRIP OF GEOTEXTILE

COVER ALL CORNERS WITH 2'-0"



IF PILES ARE REQUIRED

IF BASE SLAB IS REQUIRED

IF PEDESTAL IS REQUIRED

WITH GROUT.

OF PRECAST BRIDGE UNIT LEG 

BOTTOM OF KEYWAY AND BOTTOM 

NOMINAL 1" VOID BETWEEN 

FILL ENTIRE KEYWAY INCLUDING 

NOTE:

**

**

**

VARIES

VARIES VARIES
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R
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VARIES VARIES

AS PER DESIGN
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VARIES
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IE

S
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VARIES

1'-3"

6"

HEADWALL

V
A

R
IE

S

C
C

DETAIL 2

DETAIL 3

SECTION C

OPTIONAL DETAIL 2

OPTIONAL DETAIL 2

OPTIONAL DETAIL 2

TYPICAL END ELEVATION

BRIDGE PLAN

D
D

` SPAN

` SPAN

SECTION D

DETAIL 5

DETAIL 6A DETAIL 6B

FLOW

FLOW

O
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L
ID
 

R
O

C
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B
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S
E

4
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M
IN
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U
N

L
E

S
S

OPTIONAL DETAIL 2")

BASE SLAB FOUNDATIONS, "SEE 

(FOR PEDESTAL WALL, PILE AND 

FOUNDATION TYPES POSSIBLE.  

SPREAD FOOTING SHOWN, OTHER 

WING 2

WING 4

WING 1

WING 3

NOTES:

 
 
 
 
 
 

2
"
 

M
A

X
.

G
R

O
U

T
 
1"
 

M
IN
.

2
"
 

M
A

X
.
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M
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HEADWALL DETAILS AND FEASIBILITY GUIDELINES

**SEE STANDARDS 36.13 AND 36.14 FOR

G
R

O
U

T

1"
 

M
IN
.

G
R

O
U

T

1"
 

M
IN
.

3
"

3
"

5'-0"

E
M

B
E

D
M

E
N

T

1'
-
6
"
 

M
IN
.

10
"

PRECAST BRIDGE UNIT

INSIDE FACE OF

(MIN. #4 @ 1'-6")

DETERMINED BY DESIGN 

(AS SHOWN)

BARS, TOP & BOTTOM

#6 @ 1'-0" MAX.

FOOTING (TYP.)

CAST-IN-PLACE

DETAIL 3

PRECAST UNIT

INSIDE FACE OF

OF KEYWAY

GROUT TO TOP

UNIT FOOTING

PRECAST BRIDGE

FLOW LINE

ABOUT C

SYMMETRIC

FLOW LINE

BED

STREAM

DETAILS 6A & 6B

DETAIL 2

PRECAST BRIDGE UNIT

SPAN X RISE

BED

STREAM
BED

STREAM

DETAIL 5

PRECAST BRIDGE UNIT

INSIDE FACE OF

PRECAST BRIDGE UNIT

INSIDE FACE OF

(MIN. #4 @ 1'-6")

DETERMINED BY DESIGN 

FOOTING (TYP.)

CAST-IN-PLACE

(AS SHOWN)

BARS, TOP & BOTTOM

#6 @ 1'-0" MAX.

HEADED STUD @ 1'-0" 0.C.

ƒ" X 12" DOUBLE

` 1•" X 3•" KEYWAY

FOR TEMPORARY FORM

1•" DEEP X 2•" WIDE KEYWAY

PRECAST BRIDGE UNIT

INSIDE FACE OF

PRECAST BRIDGE UNIT

INSIDE FACE OF

SHOWN AFTER BRIDGE UNITS ARE SET

OF EACH UNIT.  FILL WITH CONCRETE AS

HEIGHT OF INTERIOR LEG & HEADWALL

PROVIDE 1•" X 3•" KEYWAY FULL

CONCRETE NOSING

1'-3" RAD. PRECAST

` 1•" X 3•" KEYWAY

ƒ" X 12" PLYWOOD SHEET

2 X 4 X 12" @ EACH ROD

PRECAST BRIDGE UNIT

INSIDE FACE OF

PRECAST BRIDGE UNIT

INSIDE FACE OF

SHOWN AFTER BRIDGE UNITS ARE SET

OF EACH UNIT. FILL WITH CONCRETE AS

HEIGHT OF INTERIOR LEG & HEADWALL

PROVIDE 1•" X 3•" KEYWAY FULL

CONCRETE NOSING

1'-3" RAD. PRECAST

STANDARD SPECIFICATIONS

PER SECTION 501  OF

CONC. AGG. SIZE #2

SPECIFICATIONS

SECTION 501  OF STANDARD

CONC. AGG. SIZE #2 PER

SPECIFICATIONS

SECTION 501  OF STANDARD

CONC. AGG. SIZE #2 PER

FOOTING

CAST-IN-PLACE

AND 36.16

SEE STANDARDS 36.15

SECTION PROPERTIES

FOR REINFORCING AND

PLACEMENT OF CONCRETE)

(TO BE REMOVED AFTER

2 X 6 TEMPORARY FORM

SPACING TO BE DESIGNED

ƒ" X 2'-3" THREADED ROD

GRADELINE

FLOW LINE OR
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Date:
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7-18
Bill Oliva
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BOX CULVERT DETAILS

MECHANICAL CONNECTORS

CONSTRUCTION ADHESIVE OR

PRIOR TO BACKFILLING USING

ATTACH TO PRECAST BRIDGE UNITS

TYPE DF SCHEDULE A,

3'-0" WIDE STRIP OF GEOTEXTILE
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STAINLESS

TYPICAL SKEW LIMITS PLAN VIEW - NOT TO SCALE
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R
IE

S

LIFTING HOLES

TYPICAL LIFT POINT SEALING DETAIL

LIFTING INSERTS SKEWED UNITS

NOT TO SCALE

UNIT SPAN

LIVE LOAD SURCHARGE)

TO T/HEADWALL (NO 

MAX. HEIGHT @ CROWN 

OF SPAN

HEIGHT @ EDGE 

APPROXIMATE 

MAX. 

10'-0"

10'-6"

10'-0"4'-0"

6'-0"

7'-0"

8'-0"

20'-0" - 28'-0"

36'-0"

42'-0"

9'-6ƒ"14'-0"

LRFD COLLAR/HEADWALL DESIGN NOTES:
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H1 H2
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2
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"

MIN.

1'-0"

MIN.

1'-0"

CAST-IN-PLACE HEADWALL DETAIL

(A
S
 

P
E

R
 

D
E

S
IG

N
)

C
.I
.P
. 

H
E

A
D

W
A

L
L

PRECAST HEADWALL DETAIL WITH COLLAR
NOT TO SCALE

- FOR DETACHED HEADWALL DESIGNS ONLY

REINFORCEMENT OR THICKENED COLLAR

- ADDITIONAL HW HEIGHT MAY BE ACHIEVED WITH ADDITIONAL STEEL

- SOIL BEHIND HEADWALL IS AT SAME ELEVATION AS TOP OF HEADWALL

- 1'-0" COLLAR THICKNESS

- 1'-0" HEADWALL THICKNESS

  TRANSMITTED THROUGH A BARRIER TO THE HEADWALL.

  THESE DETAILS ARE NOT TO BE USED WHERE A VEHICLE LOAD CAN BE

     2) EARTH PRESSURE + LIVE LOAD SURCHARGE

     1) EARTH PRESSURE ONLY

  FOLLOWING 2 LOAD CASES:

- HEADWALL DETAILS SHOWN HERE HAVE ONLY BEEN DESIGNED FOR THE

TYP.

2" CL.

TYP.

2" CL.

2
'-

0
"
 

M
IN
.

BRIDGE UNIT

TOP OF PRECAST

LIFT HOLE PLUG
LIFT HOLE

BRIDGE UNIT

PRECAST

BRIDGE UNIT

TOP OF PRECAST

WITH GROUT, FINISHING FLUSH

FILL LIFTING INSERT POCKETS

HEADWALL OR WINGWALL

PRECAST BRIDGE UNIT,LIFTING INSERT

SHOWN FOR CLARITY)

(PARAPET/HEADWALL NOT

END OF CULVERT

BRIDGE UNIT

PRECAST
BRIDGE UNIT

PRECAST

INSTALLATION OF COIL ROD

3" DIA. HOLE, GROUT SOLID AFTER
APPROVED HOOKED DOWEL-IN

DOWEL BAR SPLICER.

APPROVED HOOKED

MEMBRANE WATERPROOFING

9" SQUARE PIECE OF RUBBERIZED 

MEMBRANE WATERPROOFING

9" SQUARE PIECE OF RUBBERIZED

DOUBLE NUT AND WASHER

1‚" DIA. X 1'-4" COIL ROD

` 1‚" DIA. X 7•" INSERT

WATERPROOFING

RUBBERIZED MEMBRANE

AGAINST CULVERT UNIT

HEADWALL TO BE MATCH CAST

WATERPROOFING

RUBBERIZED MEMBRANE
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Date:
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14'-0" SPAN

COUNTERFORT

SURCHARGE

NO

SURCHARGE

W/ 2'-0"

COUNTERFORT LOCATION

MAX HEADWALL HEIGHT @

8'-0"

7'-0"

6'-0"

6'-0"

5'-0"

5'-0"

10'-0"

10'-0"

8'-0"

8'-0"

7'-0"

7'-0"

H-3

H-2

H-1

H-3

H-2

H-1

SPANS

20'-0" - 42'-0"

@
 

C
R

O
W

N

H
E

A
D

W
A

L
L
 

H
E
IG

H
T

SAMPLE ELEVATION

STAINLESS

H-1
H-2

H-3

COUNTERFORT USE.

GENERAL GUIDE TO FEASIBILITY OF

THE FOLLOWING CHART AS A

IS TO BE DESIGNED. HOWEVER, USE

PRECAST HEADWALL COUNTERFORTS

THE ACTUAL NUMBER AND TYPE OF

NOTE: 

LRFD HEADWALL COUNTERFORTS

STAINLESS

MIN.

1'-0"

STAINLESS

MIN.

1'-0"

MIN.

1'-0"

4'-0
"

PRECAST HEADWALL TYPE H-1  COUNTERFORT

NOT TO SCALE

PRECAST HEADWALL TYPE H-2 COUNTERFORT

NOT TO SCALE

PRECAST HEADWALL TYPE H-3 COUNTERFORT

NOT TO SCALE

- FOR DETACHED HEADWALL DESIGNS ONLY

   COUNTERFORT SPACING

- ADDITIONAL HEADWALL HEIGHT MAY BE ACHIEVED WITH CLOSER

- SOIL BEHIND HEADWALL IS AT SAME ELEVATION AS TOP OF HEADWALL

- 1'-0" HEADWALL THICKNESS MIN.

- ASSUMED 4'-0" SPACING OF COUNTERFORTS

  TRANSMITTED THROUGH A BARRIER TO THE HEADWALL.

  THESE DETAILS ARE NOT TO BE USED WHERE A VEHICLE LOAD CAN BE

     2) EARTH PRESSURE + LIVE LOAD SURCHARGE

     1) EARTH PRESSURE ONLY

  FOLLOWING 2 LOAD CASES:

- HEADWALL DETAILS SHOWN HERE HAVE ONLY BEEN DESIGNED FOR THE

TYP.

2" CL.

TYP.

2" CL.

TYP.

2" CL.

PRECAST BRIDGE UNIT

INSTALLATION OF COIL ROD

3" DIA. HOLE GROUT SOLID AFTER

BRIDGE UNIT AND PRECAST HEADWALL

CONTINUOUSLY BETWEEN PRECAST

•" X •" BUTYL ROPE, INSTALLED IN FIELD

HEADWALL COUNTERFORT H-1

PRECAST BRIDGE UNIT

HEADWALL COUNTERFORT H-2

INSTALLATION OF COIL ROD

3" DIA. HOLE GROUT SOLID AFTER

PRECAST BRIDGE UNIT

BRIDGE UNIT AND PRECAST HEADWALL

CONTINUOUSLY BETWEEN PRECAST

•" X •" BUTYL ROPE, INSTALLED IN FIELD

BRIDGE UNIT AND PRECAST HEADWALL

CONTINUOUSLY BETWEEN PRECAST

•" X •" BUTYL ROPE, INSTALLED IN FIELD

INSTALLATION OF COIL ROD

3" DIA. HOLE GROUT SOLID AFTER

HEADWALL COUNTERFORT H-3

SPACING TO BE DETERMINED

W/ DOUBLE NUT AND WASHER

1‚" DIA. X 1'-6" COIL ROD

` 1‚" DIA. X 7•" INSERT

SPACING TO BE DETERMINED

W/ DOUBLE NUT AND WASHER

1‚" DIA. X 1'-9" COIL ROD

` 1‚" DIA. X 7•" INSERT

SPACING TO BE DETERMINED

W/ DOUBLE NUT AND WASHER

1‚" DIA. X 1'-9" COIL ROD

` 1‚" DIA. X 7•" INSERT

AGAINST CULVERT UNIT

TO BE MATCH CAST

PRECAST HEADWALL

AGAINST CULVERT UNIT

TO BE MATCH CAST

PRECAST HEADWALL

AGAINST CULVERT UNIT

TO BE MATCH CAST

PRECAST HEADWALL
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SQ. IN/FT
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SPAN - FT

14 20 24 28 36 42

4 3.2      

5 3.9 3.8     

6 4.6 4.6 4.6   

7 5.2 5.3 5.3 5.3   

8 5.8 6.0 6.0 6.0 5.8  

9 6.5 6.6 6.6 6.7 6.5  

10 7.1 7.3 7.3 7.4 7.2 6.9

11    8.0 7.9 7.7

12      8.6 8.4

13      9.3 9.1

SPAN - FT

4 15.2      

5 16.5 24.8     

6 17.8 26.5 29.1    

7 19.2 28.2 30.8 39.9   

8 20.5 29.9 32.5 41.9 54.1  

9 21.8 31.5 34.2 43.9 56.4  

10 23.0 33.2 35.8 45.9 58.7 64.7

11  

 

  47.9 61.1 67.0

12      63.4 69.4

13      65.7 71.7

 

SPAN - FT

20 24 28 36 42

L 16.77 21.07 17.66 26.48 33.41

a 2.13 4.25 0.00 4.48 4.48
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b1    0.97 2.17 3.50
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e    4.07 3.83 3.63

t1    1.00 1.17 1.17

t2 0.83 1.00 1.00
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(NOT SHOWN ON DRAWING)

GEOMETRIC PROPERTIES (FT.)

THESE STEEL AREAS ARE SHOWN FOR COVER OF 12'-0" OR LESS.

NOTE:

ARCH UNIT PRIMARY REINFORCING (MINIMUM)

MINIMUM PRECAST UNIT WIDTH = 3'-11ƒ"

SHEAR REINFORCEMENT REQUIRED FOR 10'-0" & 11'-0" RISE

SHEAR REINFORCEMENT REQUIRED FOR 8'-0" & 9'-0" RISE

SHEAR REINFORCEMENT REQUIRED FOR 6'-0" & 7'-0" RISE

SHEAR REINFORCEMENT REQUIRED

3 0.66 0.48 5000 0.90 0.78 5000 50000.72 0.84 60001.50 1.6850000.96 1.08 60001.44 1.44

(REFER TO STANDARDS 36.16 FOR REINFORCING DETAILS)
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RISE = 10'-0" **SEE NOTERISE = 10'-0" **SEE NOTE
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NOTES:

ARCH UNIT LONGITUDINAL REINFORCEMENT (MINIMUM)

**

DESIGN DATA:

fy = 65,000 PSI FOR WELDED WIRE FABRIC (IN FLAT SHEET)

fy = 60,000 PSI FOR STEEL REINFORCING BARS

f'c = 5000 PSI  MINIMUM FOR CONCRETE

37'-6"

MINIMUM COVER FOR WILDED WIRE FABRIC:  1-INCH

SECTION.

SHOWN, UPON APPROVAL OF THE STRUCTURES DEVELOPMENT

ASTM A497 MAY BE SUBSTITUTED FOR THE REINFORCEMENT

AN ALTERNATE EQUIVALENT OF WELDED WIRE FABRIC (WWF)

OF EACH SECTION.

SHALL NOT BE LESS THAN 1" NOR MORE THAN 2" FROM THE ENDS 

THE CLEAR DISTANCE OF THE END CIRCUMFERENTIAL WIRES 

 

REINFORCEMENT SHALL BE 1• INCHES MINIMUM.

THE COVER OF CONCRETE OVER THE INSIDE CIRCUMFERENTIAL 

REINFORCEMENT SHALL BE 2 INCHES MINIMUM.

THE COVER OF CONCRETE OVER THE OUTSIDE CIRCUMFERENTIAL 

TABLE BELOW.

DESIGNED FOR UP TO THE LIMITS OF COVER SHOWN IN THE 

DESIGNED FOR COVER GREATER THAN 12'-0", AND CAN BE 

THREE-SIDED PRECAST CONCRETE STRUCTURES SHALL BE 

 

SHOWN FOR COVER OF 12'-0" OR LESS.

THESE STEEL AREAS, STEEL LENGTHS AND ARCH THICKNESS ARE 

RISES OTHER THAN 10'-0".

A2 AND A3 STEEL LENGTHS SHALL BE REVISED ACCORDINGLY FOR 

ALL REINFORCING DIMENSIONS SHOWN ARE FOR 10'-0" RISE.  

36.15 FOR MORE INFORMATION.

SEE ARCH UNIT PRIMARY REINFORCING CHART ON STANDARD 
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PRECAST THREE-SIDED BOX

CULVERT REINFORCEMENT
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