LENGTH OF BOX

nof™

CJVERTICAL CONST. JOINT

J
40' MAX. CONST. JT. SPA.

SEE STANDARD 36.03

C 1‘

C/LOF

ROADWAY JV’*'\ SKEW ANGLE.

[<— REFERENCE LINE

/- C/L OF CULVERT

WORKING
POINT

ORIENT
NORTH
ARROW

\ WORKING POINT

GIVE STATION V \

ZU VERTICAL CONST. JOINT
SEE STANDARD 36.03

V2 SEE STANDARD 36.02 SHOW STATION FOR /\
_/ ORIENTATION.
BEVEL2"
SHOWING SKEW 20° & UNDER SHOWING SKEW OVER 20°
T
* GIVE WING ANGLES ON
PLANS IN INCREMENTS
F PLAN -
— BUILD APRON & END OF BOX LEVEL. OF 5°. SEE BRIDGE MANUAL.
BUILD APRON & END OF BOX LEVEL. LOOKING UP STATION
200
oo EDGE OF SHOULDER AT
FINISHED GRADE (TYP.) BOTTOM OF
SUB-BASE
I SLOPE OF FILL
SLOPE OF E - |_' -7 TOP OF WING AND
FILL o N TOP OF SLAB
' TOP SLAB z | ~
PR ‘ =} ~ >
- - " z ~ 3
8| » LL g w
2| 8 £ g
2 2 £
H] | £ H
= . £
zZl gl = 3, N ° 2
HEIR BEVEL2" 5] s z
2l <| g NAME =4 = S
| & BEVEL2" e 2 =
= PLATE
&5l 2 CONST. R CONST. JOINT e e
= JOINT EY CONST. | |
2l 2 /_ JOINT )
Bl = &~
[N
N N N FOR CULVERTS AND
S ALT. CONST. JOINT CIVERTICAL CONST. JOINT CONST. JOINT CATTLE PASSES
n . \ OPTIONAL SEE STANDARD 36.03 SEE STANDARD 36.03
CONST. JOINT CONST. JOINT
BOTTOM SLAB UNDERCUT 1'-0". EXCAVATION FOR UNDERCUT TO BE OPTIONAL
" INCLUDED IN EXCAVATION FOR STRUCTURES, PLACE CONST. JOINT
£ CUT OFF WALL O 18" MIN. WIDTH RUBBERIZED GEOTEXTILE TYPE C, AND BACKFILL WITH 'BREAKER RUN'.
gl ule CUT OFF WALL
E MEMBRANE WATERPROOFING UP (TYPICAL UNDERCUT SHOWN. SEE STANDARD 9.02 FOR
E 2 WALLS & ACROSS TOP SLAB ALTERNATIVES AND ADDITIONAL NOTES.
3| S|z OUTLET ! INLET
SECTION C1
SEE STANDARD 36.02 FOR NOTES.
LEGEND DESIGN DATA
(O INDICATES WING NUMBER LIVE LOAD: DESIGNER NOTES
DESIGN LOADING: HL-93 —_—
INVENTORY RATING FACTOR: RF=1. FOR SECTION C2 AND CONST. JOINT DETAILS SEE STANDARD 36.03 BOX CU LVERT LAYOUT
OPERATING RATING FACTOR: RF= % SEE SECTION 36.5 FOR DESIGN RANGE OF FILL HEIGHTS. HEIGHT TO BE TO THE
WISCONSIN STANDARD PERMIT VEHICLE (WIS.-SPV): _ _ _ (KIPS)

*%

DESIGNED FOR FILL HEIGHT RANGE OF _TO_FEET

MATERIAL PROPERTIES:

CONCRETE MASONRY
BAR STEEL REINFORCEMENT

fic=3,500 P.S.I.
fy = 60,000 P.S.I.

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

FILLS OVER 4 FEET.

SEE STANDARD 36.02 FOR ADDITIONAL DESIGNER NOTES.

SEE CHAPTER 45 FOR LOAD RATING OF EXISTING CONCRETE BOX CULVERTS.

LOCATE THE NAME PLATE ON THE FIRST RIGHT WING TRAVELING IN THE
HIGHWAY CARDINAL DIRECTIONS OF NORTH OR EAST.

%@b BUREAU OF

~’ SIRUCIURES

DATE:
APPROVED: Laura Shadewald | ;.54

STANDARD 36.01




18-INCH RUBBERIZED
MEMBRANE WATERPROOFING
EXTEND FROM HORIZ. CONST.
JT.TO TOP OF WALL. (FLUSH
WITH FACE OF CONCRETE)

#4 BARS AT 1'-0"
CENTERS

1'-0",LAP

CORNER "A"

#5 BARS AT

1'-0" CENTERS

(SEE STD. 36.03 FOR
APRON CONNECTION

S DETAIL)

CORNER "B"

#4 BARS AT 1'-0"
CENTERS. (MINIMUM)

APRON DETAIL

18-INCH RUBBERIZED
MEMBRANE WATERPROOFING
EXTEND FROM HORIZ. CONST.
JT. TO TOP OF WALL. (FLUSH

WITH FACE OF CONCRETE)

%" FILLER TO EXTEND FROM
HORIZONTAL CONSTRUCTION
JOINT TO TOP OF WING

WORKING POINT 1" BEVEL

% DIMENSION "T" TO BE
DETERMINED FROM
BARREL DESIGN

CORNER "A

1" BEVEL

%" FILLER TO EXTEND FROM
HORIZONTAL CONSTRUCTION
JOINT TO TOP OF WING

WORKING POINT

CORNER "B"

#4 BARS

"H" (FT.) "L (FT.)
<5-0" 3-8"
>50" = 70" | 52"
T or
T oo
—10-0"| 74"
>10-0"- 110" | 7-8"
120" | 80"
0"-13-0" | 8-4"
140" | 86"

"H" IS MAX. WING WALL HEIGHT

o 2" BEVEL,
N @10 Tvp.
N | I s 3 )
A\ 1 <|w -
N N~ OPT. CONST. " | %)% «
JOINT, TYP. 44 BARS @ gls =
<lo |- bore o | <=
2
x| 2l #4BARS @ #4 BARS @ —]
x| |s¢ 1-0 10" SPA. »
x<|*® L
| 44 BARS s
o @10"
SPA.
| .|
IF PRECAST ELEMENTS ARE
INLET ALLOWED (AS DETERMINED ~ ——o|
BY THE ENGINEER), INCLUDE
THE FOLLOWING NOTES ON
CUTOFF WALLS THE CAYOUT SHEET, A
REQUIRED.
APRON REINF.
2" BEVEL,
N iy o Y.
I IF PRECAST ELEMENTS ARENOT L
CUT #4 BARS [ ALLOWED (AS DETERMINED BY
AS NECESSARY ol
e FOLLOWING NOTE ON THE
LAYOUT SHEET.
SHEET PILING (MIN.
WEB THK. = %") ¥
ALTERNATE CUTOFF WALLS
THE ABOVE ALTERNATIVE MAY BE USED IN LIEU OF
CAST-IN-PLACE CONCRETE CUTOFF WALLS. PAYMENT
WILL BE BASED ON THE CONCRETE CUTOFF WALLS.
BARS T
g
TEMP. & SHRINK. REINFORCEMENT
#4 BARS AT 1'-6" CTRS. MAX. SPA:
2
L.
q #4 BARS AT
10" (MIN.)
oF” 1" CHAMFER
“
[z . ()
3, EY
&
= -
|
S S [ [ [ S [
O < O
L J
¥ ! CONST.
CONST. JOINT
JOINT
THE AREA OF REINFORCING STEEL NOT
SECTION THRU WINGWALLS IDENTIFIED IN SECTIONS SHALL CONFORM

TO THE FOLLOWING TEMPERATURE AND
3 18" MIN. WIDTH RUBBERIZED MEMBRANE SHRINKAGE REQUIREMENTS:
WATERPROOFING ALONG HORIZ. CONSTR.

JT. IN WING.

THICKNESS | T&S REINF.

#4 @ 18"
#4@12"

NOTES

BAR STEEL REINFORCEMENT SHALL BE EMBEDDED 2" CLEAR UNLESS OTHERWISE SHOWN OR
NOTED.

THE CONCRETE IN THE CUTOFF WALL MAY BE PLACED UNDERWATER IF THE EXCAVATION
CANNOT BE DEWATERED.

THE "ALTERNATE CUTOFF WALL" DETAIL SHOWN ON THIS SHEET MAY BE USED IN LIEU OF THE
CAST-IN-PLACE CONCRETE CUTOFF WALLS. PAYMENT SHALL BE BASED ON CONCRETE CUTOFF

THE CONTRACTOR MAY FURNISH (INSERT ALLOWABLE PRECAST ELEMENTS) IN LIEU OF THE
CAST-IN-PLACE BOX CULVERT WITH THE ACCEPTANCE OF THE SHOP DRAWINGS BY THE
STRUCTURES DESIGN SECTION. THE PRECAST CONCRETE BOX CULVERT SHALL CONFORM TO
PRECAST DETAILS IN CHAPTER 36 STANDARDS OF THE CURRENT WISCONSIN DOT BRIDGE
MANUAL AND SPECIAL PROVISIONS. PAYMENT FOR THE PRECAST CULVERT SYSTEM SHALL BE
BASED ON THE QUANTITIES AND PRICES BID FOR THE ITEMS LISTED IN THE "TOTAL ESTIMATED
QUANTITIES" FOR THE CAST-IN-PLACE CULVERT SYSTEM. ADDITIONAL ITEMS REQUIRED FOR
THE PRECAST SYSTEM SHALL BE INCIDENTAL TO "CONCRETE MASONRY CULVERTS".

THE CONTRACTOR SHALL FOLLOW THESE NOTES WHEN PRECAST ELEMENTS ARE USED IN LIEU
OF THE CAST-IN-PLACE ELEMENTS:
THE FOLLOWING SPECIAL PROVISIONS SHALL BE USED:
PRECAST CONCRETE WINGWALLS (STRUCTURE) (SPV.0060)
PRECAST CONCRETE BOX CULVERT, (SPAN SIZE) FT X (RISE SIZE) FT (SPV.0090)

THE FOLLOWING STANDARDS SHALL BE USED:
PRECAST CONCRETE BOX CULVERT DETAILS (STANDARD 36.05)
PRECAST WINGS, HEADERS, AND CUTOFF WALLS FOR PRECAST CONCRETE BOX
CULVERT (STANDARD 36.06)

THE MOST CURRENT STANDARDS AND SPECIAL PROVISIONS CAN BE OBTAINED ON THE
BUREAU OF STRUCTURES' WEBSITE:
https://wi Pages/doing-bus/eng.
design-policy-memos.aspx
JOINT TIES ARE REQUIRED (INSERT LOCATIONS WHERE JOINT TIES ARE REQUIRED).

srces/stret/

(INSERT PRECAST BOX CULVERT UNDERCUT AND BEDDING BACKFILL NOTES. NOTES
SHALL BE COMPATIBLE WITH A 6" MINIMUM TYPE B BEDDING. REFER TO STANDARD
9.02 FOR TYPICAL CULVERT UNDERCUT AND BEDDING NOTES.MODIFY NOTES AS
REQUIRED.)

THE ENGINEER), INCLUDE THE _[ (INSERT PRECAST ELEMENTS) NOT ALLOWED.

DESIGNER NOTES (CAST-IN-PLACE CONCRETE)

ALL BAR STEEL FOR CAST-IN-PLACE CONCRETE BOX CULVERTS SHALL BE UNCOATED, EXCEPT
WHEN FILL IS LESS THAN 2-FT WHILE SUPPORTING TRAFFIC LOAD, EPOXY COATED BARS SHALL
BE USED IN THE TOP SLAB (TOP , BOTTOM, AND CORNER BARS). PRECAST BOX CULVERT NOT
ALLOWED FOR WHEN FILL IS LESS THAN 2-FT WHILE SUPPORTING TRAFFIC LOAD.

BAR STEEL FOR CAST-IN-PLACE CONCRETE APRONS SHOULD BE UNCOATED AND BAR STEEL FOR
WINGWALL DOWELS AND ALL WINGWALL BARS SHALL BE EPOXY COATED.

FOR "B" DESIGNATED CONCRETE BOX CULVERTS HAVING THEIR TOP SURFACE AT GRADE, HAND
HELD FINISHING MACHINES MAY BE USED. NOTE THIS ON PLANS WHEN APPLICABLE.

SEE STANDARDS 9.02 AND 36.01 FOR ADDITIONAL NOTES.

DESIGNER NOTES (PRECAST CONCRETE)

IT IS THE RESPONSIBILITY OF THE DESIGNER TO DETERMINE IF PRECAST ELEMENTS ARE
ALLOWED. FOR SITE CONDITIONS NOT COVERED BY THE STANDARD DETAILS AND SPECIAL
PROVISIONS, ADDITIONAL NOTES AND DETAILS MAY BE REQUIRED.

ALLOWABLE PRECAST ELEMENTS INCLUDE: BOX CULVERT BARREL SECTIONS, WINGWALLS,
HEADERS, AND CUTOFF WALLS. APRON FLOORS SHALL BE CAST-IN-PLACE, UNLESS DESIGNED
OTHERWISE. THE DESIGNER SHALL DETERMINE IF PRECAST ELEMENTS ARE ALLOWED ON A
PROJECT-BY-PROJECT BASIS.

PROVIDE CAST-IN-PLACE DETAILS ONLY, UNLESS SPECIAL PRECAST DETAILS ARE REQUIRED OR
WHEN A PRECAST ONLY DESIGN IS PROVIDED.

PRECAST ONLY DESIGNS REQUIRE PRIOR APPROVAL BY THE BUREAU OF STRUCTURES. SEE
BRIDGE MANUAL SECTIONS 36.11.4 AND 36.12 FOR ADDITIONAL INFORMATION. IF USED,
PROVIDE PRECAST DETAILS FOLLOWING STANDARDS 36.05 AND 36.06 WITH THE FOLLOWING
SPECIAL PROVISIONS:

PRECAST CONCRETE WINGWALLS (STRUCTURE) (SPV.0060)

PRECAST CONCRETE BOX CULVERT, (SPAN SIZE) FT X (RISE SIZE) FT (SPV.0090)

JOINT TIES ARE REQUIRED BETWEEN THE LAST TWO BARREL SECTIONS ON SKEWED
STRUCTURES OR AT OTHER LOCATIONS DETERMINED BY THE ENGINEER. WHEN JOINT TIES ARE
REQUIRED AT OTHER LOCATIONS, PROVIDE A PLAN NOTE OR LIMITS IDENTIFYING THE
REQUIRED JOINT TIE LOCATIONS. SITES SUSCEPTIBLE TO DIFFERENTIAL SETTLEMENT MAY
WARRANT JOINT TIES ALONG THE BOX CULVERT LENGTH.

SEE STANDARDS 9.02 AND 36.01 FOR ADDITIONAL NOTES

SEE STANDARDS 36.05 AND 36.06 FOR PRECAST BOX CULVERT DETAILS.

BOX CULVERT APRON DETAILS

550N,

BUREAU OF
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DATE:

APPROVED: Laura Shadewald | ;.55

STANDARD 36.02




g

BN

BEVEL TO EXTEND BETWEEN
INSIDE FACE OF BOX WALLS.

SECTION C3
[FPioA AL iers |

HEADER

/-TOP

(USE 1'-3" IF RAILING POSTS
ARE ATTACHED TO HEADER
& SEE STANDARD 30.02.)

i

HEADER
TOP SLAB
#4 BARS
HEADER
#3BARS AT |
TOP SLAB 9" CENTERS

+

\-CONSTJOINT' SEE BOTTOM SLAB

APRON CONNECTION
DETAIL

SECTION C2

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

* IF RAILING POSTS ARE ATTACHED TO HEADER THIS
DIMENSION MAY BE INCREASED IF NECESSARY TO

SLAB

"

7

OPTIONAL CONSTRUCTION
JOINT. OMIT 1" CHAMFER IF
OPTIONAL CONST. JOINT

1S USED.

KEEP RAILING PARALLEL TO ROADWAY.

(IF RAILING POSTS ARE

ATTACHED TO HEADER
SEE STANDARD 30.02.
.!: 160 HEADER '
TOP SLAB
"A" BARS
SEE TABLE
#3 BARS AT
9" CENTERS
CONST. JOINT. SEE
APRON CONNECTION
DETAIL
S Pl
7 "A" BARS
BOTTOM SLAB: SEE TABLE
el BOTTOM HEADER
16" .

(INLET HEADERS SHOWN FOR SKEW OVER 20°)

INCREASE

WING HEIGHT IF NECESSARY.

TOP SLAB

OPTIONAL CONST.
JOINT

% HEADER LENGTH "A" BARS
TO 110" 6-#7
OVER 11'-0" - 140" 6-#8
OVER 14'-0"-17'-0" 6-#9
OVER 17'-0" - 20-0" 6-#10

% HEADER LENGTH EQUALS THE DISTANCE
BETWEEN C/L OF WALLS IN ONE CELL
MEASURED ALONG THE SKEW.

DESIGNER NOTES

SEE BRIDGE MANUAL SECTION 36.2 FOR ADDITIONAL REQUIREMENTS
FOR PEDESTRIAN UNDERPASSES AND CATTLE PASSES.

@) DETAIL NOT ALLOWED WHEN HAUNCHES ARE REQ'D OR FOR PEDESTRIAN
UNDERPASSES. OMIT 1" CHAMFER IF ALTERNATIVE CONSTRUCTION JOINT IS
USED.

'-0" MIN. FOR PEDESTRIAN UNDERPASSES.
0" MIN. FOR SLABS WITH DEPTH OF FILLS < 2'-0"
% MIN. OTHERWISE

L4

5% TOP BARS FOR TOP SLAB:

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

- FORt>10": #4 AT 1'-6" MAX. EACH DIRECTION

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

=~ FOR SLABS WITH DEPTH OF FILLS < 2'- #4 AT 1'-0" MAX. EACH
DIRECTION. USE CLASS 'C' LAPS

A FOR PEDESTRIAN UNDERPASSES, PROVIDE A CONTINUOUS SHEET MEMBRANE
FOR THE ENTIRE LENGTH OF THE CULVERT IN LIEU OF 18" WIDE RUBBERIZED
MEMBRANE WATERPROOFING STRIPS OVER THE JOINTS. USE BID ITEM "SHEET
MEMBRANE WATERPROOFING FOR BURIED STRUCTURES" (516.0610.5), UNLESS
DIRECTED OTHERWISE. INCLUDE THE FOLLOWING NOTE:

SHEET MEMBRANE WATERPROOFING REQUIRED ON THE WALLS AND
ACROSS TOP SLAB FOR ENTIRE CULVERT LENGTH. EXTEND 6" MIN. BELOW
THE TOP OF BOTTOM SLAB.

CONST.
JOINT
CONST.
JOINT BOX CULVERT APRON
N 1" CHAMFER 45° : 14, MIN. CONST. JOINT FORMED 1" [ MIN. CONST. JOINT FORMED
¥ ALL CORNERS NI usOBARs 4'70“SAT BY BEVELED KEYWAY A 45 BARS 4-0° AT BY BEVELED KEYWAYA
—’—L 1'-0" CENTERS IN o'
" INSIDE FACE 1'-0" CENTERS IN
é } (3" INCREMENTS) ALL FOUR SIDES. /‘ BOTTOM SLAB. /—'SVE)APBOF BOTTOM
2 2 alla 2 2
Y N A \ AN
BOTTOM SLAB BOTTOM SLAB BOTTOM SLAB BOTTOM SLAB [
L L v v
ELEVATION SECTION C4 SECTION C5 HAUNCH DETAIL ! ! Foicaess A
(PROVIDE HAUNCH DETAIL ONLY WHEN . = hg;,\?g; VT’é";" v *
REQUIRED AS PER DESIGN) WATERPROGFING. SEAL JOINTS SLAB OR AABOTTOM BOTTOM HEADER
INLET NOSE CENTER WALL DETAILS UP THE WALLS AND ACROSS THE SLAB THICKNESS (REQUIRED FOR SKEW
TOP SLAB. A OVER 20°)
VERTICAL CONSTRUCTION JOINT APRON CONNECTION DETAIL
A IN LIEU OF KEYED CONST. JOINTS IN THE BOTTOM SLAB, THE CONTRACTOR
MAY USE 2" DEEP SAW CUTS WITHIN 12 HOURS AFTER POURING. #5 BARS
18" MIN. WIDTH RUBBERIZED MEMBRANE 18" MIN. WIDTH RUBBERIZED MEMBRANE 4-0" AT 1'-0" CENTERS REQUIRED FOR KEYED CONST. JOINTS AND SAW CUT
WATERPROOFING UP WALLS AND ACROSS OPTIONAL CONSTRUCTION WATERPROOFING UP WALLS AND ACROSS JOINTS.
TOP SLAB AT VERTICAL CONST. JOINTS. JOINT. OMIT 1" CHAMFER IF TOP SLAB AT VERTICAL CONST. JOINTS.
EXTEND 6" MIN. BELOW TOP OF BOTTOM OPTIONAL CONST. JOINT EXTEND 6" MIN. BELOW TOP OF BOTTOM OPTIONAL CONSTRUCTION JOINT.
SLAB. A 1S USED. SLAB. OMIT 1" CHAMFER IF OPTIONAL CONST.
JOINT IS USED.
L —_— a2 — — [; — _. p— a2
e ® 2 ® 2 o . . ° e e o .°. 7o . a®. . .
| 4 | | 7 S 7
DISTRIBUTION STEEL DISTRIBUTION STEEL DISTRIBUTION STEEL
a9 Ss'C b - S5 'C' LA TP CLASS 'C L
| #4 BARS AT 16" I | |
CENTERS MAX. SPA. =
o AT INTERIOR FACES P L pe #4 BARS AT 1'-6'
| CLASS 'C' LAP | CENTERS MAX. SPA.
AT INTERIOR FACES
alz =4 CELL WIDTH als =4 CELL WIDTH CLASS C LAP
g5 | 3 alll 2% 11w 5 M
3 3 /) 3
e e
o ol 1" CHAMFER | o ol 1" CHAMFER
CONST. ALL CORNERS CONST. ALL CORNERS
JOINT JOINT |
I bre | -
ALT. C%ST. d 2|3 ALT. c%sr dl %[3
JOINT Olm #4 BAR JOINT = E #4 BAR
~ TYP. | -t v BOX CULVERT DETAILS
4 | A AN | A AN
i |l v — T - ] —v T v - v -~ v - —
AH J s E ﬁl
° ,.E BOTTOM SLAB — L6 BOTTOM SLAB— 16"} § t BUR OF
H —I_I_
THICKNESS MAX. THICKNESS MAX ,,,,3} S R@@ @RES
o 1
SECTION THRU BOX SECTION THRU BOX e
SINGLE CELL BOX TWIN CELL BOX APPROVED: Laura Shadewald 125

STANDARD 36.03



3'-10"

1 SKEW 1
2 |
[ o X
1 7
% | //——"‘
L/

3-10"

T
] 1
I
T

/< C/LBOX CULVERT CEL|

"

GRATE ELEVATION

SHOWN ON PLANS.\

7

)

INLET TYPE 8

DIRECTION OF FLOW

OPTIONAL CONST. JOINT
(IF HEIGHT EXCEEDS
3'-0" USE CONST. JT.)

VARIES

q b
o
o
iz ALY 7

"A" BARS ]

P

AV

)

SECTION A-A

)

5 5
o o

#@1-6"
8-0" LONG
[e— 2" cLear
Pq Pq
q P
#@1-6" — | 2" cLear
| A 3-4" LONG
#Heres /
34" LONG 7
q v o o
o a a

SECTION B-B

MEDIAN INLET PLAN

(INLET COVER NOT SHOWN)

NOTES

FIELD CUT BAR STEEL REINFORCEMENT IN TOP SLAB
TO CLEAR THE OPENING PROVIDED FOR MEDIAN INLET.

ADJUSTMENT OF THE COVER TO GRADE MAY BE
ACCOMPLISHED BY THE USE OF MORTAR AND BRICK.
MAXIMUM ADJUSTMENT SHALL BE 8".

DESIGN NOTES

SIZE AND LENGTH OF "A" BARS TO BE DETERMINED
BY THE DESIGNER.

STEEL SHOWN IS ADEQUATE TO DEPTHS UP TO
15'-6" FOR INLET TYPE 9 AND 44'-0" FOR

INLET TYPE 8,

ASSUMING A COEFFICIENT OF

LATERAL EARTH PRESSURE OF 0.5 AND A UNIT
WEIGHT OF SOIL OF 0.120 KCF.

VERTICAL STEEL ADEQUATE FOR DEPTH UP TO
25'-0" ASSUMING WIND LOAD OF 50#/5Q. FT..

/ \]L
f
’ |
68" ;
7 | |
' 8"
l_i*fﬂ\/ w |1
T r
, ]
T L
i
| 1
1 /\
5 _ =
Ay
£ '
|
/
L
{ ] ]
/~— C/LBOX CULVERT CELL
) ’ )
7
INLET TYPE 9
GRATE ELEVATION
SHOWN ON PLANS.
L
P X
A
DIRECTION OF FLOW
I D 2
OPTIONAL CONST. JOINT b qd P <
(IF HEIGHT EXCEEDS =
3'-0" USE CONST. JT.)
— 4

v

"A" BARS ]

540

\ VA

)

#e
10'-10"

#4@1-6"
3'-4" LONG

16"

)

SECTION C-C

LONG

_/

d o al a a
—=| Je—— 2" CLEAR
rc bd
p q b

# @ 1-6" —
|~ 6'-2" LONG
£

q 4 v v 4 b

a a a a a

Je— 2" CLEAR

SECTION D-D

BOX CULVERT MANHOLE
FOR INLETTYPE8 & 9

=
g 3
E

S

BUREAU OF
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DATE:

APPROVED: Laura Shadewald | ;.16
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SMALL RADIUS OR

3/4" MAX. OPENING

OUTSIDE WALL

/— 3
5]
v

BEVEL OPTION e
A7 (TOP)
A8 (BOT.) —
Acl (SIDES) |
A

44" INSIDE DIA. = 174"

EXTRA STRONG PIPE

WELDED EYE OR

; 3%

/_ APPROVED EQUAL
g

14"

Py a
& ! § 2" MAX. VT tvax ! § 2" MAX.
b — r
32" (ADJ. £ 1" MIN.) 32" (ADJ. + 14" MIN 32" (ADJ. £ 14" MIN.
T | © F‘@ ) | ! ( A | ! A ) ! } ( % ) |
S \S P \_ o S ! WELDED PIPE TIE EYE BOLT TIE CANOPY TIE
= A2 (TOP) X
INSIDE WALL ASlon B
A4 (SIDES) JOINT TIES
JOINT DETAIL BT,
EITHER EYE BOLT TIES, WELDED PIPE TIES, OR CANOPY TIES MAY BE USED.
THREADS MAY BE CUT OR ROLLED. TIE NUTS SHALL BE TIGHTENED AS DIRECTED
JOINT REIN. AT ., BY THE ENGINEER. (2 TIES REQ'D. PER JOINT.) (TIES TO BE GALVANIZED.)
GROOVE END " Tvp 3/4" MAX. OPENING
(SAME AS Ag4) —)ICL <
—= /— OUTSIDE WALL
]
oo 0
6" MIN.
T T 9 F'@ T o |
s
INSIDE WALLS 1 \—AsZ (ToP)

4'-0" MINIMUM
SECTION A-A SEE ALTERNATE OUTSIDE
DETAIL OPTION #(3:;\16. REIN. [ JOINT REIN. __ FORSTEEL REQ'D, SEE REINF. TABLE S
- (SAME AS Agd)
. 1 6" . _ .
2" COVER - RAmUS (Wp ) 1" COVER A "M" TYP. 2 #3 BARS AT 1'-0 SPA. 2"
#3 BARS AJ—\l #3 BARS [ *I l‘_
1'-0" SPA. 1'-0" SPA.
) s mwe) P — A —] i f—1
% 4
z
o ddyin E 7. N 10 Y Ny
BOT. DISTRIBUTION b N S
REINFORCEMENT, A5 | 4" MIN. FOR6" |
1" COVER | AND GREATER i&;ngf\a;ﬁks 1" COVER N 1| 4 R
TYP = TP g | \ 7r
1" COVER 2 Al Al 1" COVER 2 Ad—3 IF— Al | N——*TiE HoLEs ———
o Ts TYP. ,.._ Ts
b o [<—" |
— 1" COVER ° 10
i [
\]TN (5 A3 )\ I_ T [ /(r -
— Sl e — I
1"coveR— 4 A8 12" MAX. - '_| * CULVERT TIES ARE TO BE 1" DIA. RODS.
RADIUS (TYP.) =
FOR EXTERNAL PANELS (ADJACENT TO APRONS)
I SPAN(5) | SPAN(S) PLACE #5 BARS 20" LONG AT 1'-0" SPA. IN
1" OR 3 x WIRE DIAMETER, BOTTOM SLAB. OMIT TONGUE OR GROOVE
SECTION THRU BARREL WHICHEVER IS GREATER SECTION THRU BARREL ADJACENT TO APRON FOR 0° SKEW.
FILL HEIGHT LESS THAN 2 FEET FILL HEIGHT 2'-0" OR GREATER
(LONG. REIN. NOT SHOWN FOR CLARITY) (LONG. REIN. NOT SHOWN FOR CLARITY, LONGITUDINAL SECTION
UNLESS NOTED OTHERWISE,)
SEE STANDARD 36.06 BARREL SECTIONS SEE STANDARD.
146" et ) FOR APRON DETAILS 36.06
Ag7 (TOP): :
A8 (BOT.)
2 \ W wn v S a— E—— - T p—
<
AS . =
RADIUS 4dpMIN
A2 (T0P) RADIUS
A3 (BOT.)
A4 (SIDES) N
JEUNR EPNDRD IR PR
ALTERNATE DETAIL OPTION S RESEE SRR - T 11T
—1- @ GRADE '8’
CONCRETE
BOX CULVERT BARREL DATA
SKEWED NON-SKEWED
DIMENSIONS REINFORCEMENT (IN?/FT) STRUCTURE PLAN STRUCTURE
HEFII(\;;T R s T, T TS Asl A2 A3 Ash A5 A7 A8 b
er | D | D | N | ON) | ON) [Rea'p [ acT. [man) [Reap ] act. [ Rean] act. [ Rean] act. [ rean| act. [ reap| Act. [ Rea| Act. MULTICELL INSTALLATION

NOTES

DETAILS FOR MATERIALS, FABRICATION, CONSTRUCTION AND
DESIGN OF PRECAST BOX CULVERTS NOT SHOWN OR STATED ON
THIS DRAWING SHALL BE IN ACCORDANCE WITH THE CURRENT ASTM
SPECIFICATION C1577; AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS; WISCONSIN DOT BRIDGE MANUAL; WISCONSIN
DOT STANDARD SPECIFICATIONS & APPLICABLE SPECIAL PROVISIONS,
EXCEPT THAT THE CONCRETE MIXTURE SHALL CONTAIN NOT LESS
THAN 565 LBS. OF CEMENTITIOUS MATERIALS PER CUBIC YARD.

THE DESIGN OF PRECAST BOX CULVERTS WITH ALL FILL HEIGHTS
SHALL BE AS STATED IN ASTM C1577.

THE JOINT ON ALL SIDES OF THE CULVERT SHALL BE SEALED WITH A
PREFORMED BUTYL RUBBER SEALANT IN CONFORMANCE WITH
ASTM C990 SECTION 6.2. A 2'-0" STRIP OF GEOTEXTILE TYPE DF
SCHEDULE A SHALL BE PLACED OVER THE JOINTS ON THE TOP AND
ON THE SIDES OF THE CULVERT. THE GEOTEXTILE SHALL CONFORM
TO SECTION 645.2.2.4 OF THE STANDARD SPECIFICATION. (FABRIC
NOT REQUIRED OVER INSIDE WALL JOINTS OF MULTICELL
INSTALLATION.)

PRECAST CONCRETE SECTIONS SHALL BE PLACED ON A BEDDING OF
“STRUCTURE BACKFILL TYPE B" OF 6" MINIMUM DEPTH AND AS
APPROVED BY THE ENGINEER.

THE COVER OF CONCRETE OVER THE REINFORCEMENT SHALL BE
1INCH OR 2 INCHES AS SHOWN WITH AN ALLOWABLE VARIATION OF
H"TO+¥".

THE SPACING CTR. TO CTR. OF THE CIRCUMFERENTIAL WIRES

SHALL NOT BE LESS THAN 2 INCHES NOR MORE THAN 4 INCHES.

THE SPACING CTR. TO CTR. OF THE LONGIT. WIRES SHALL NOT

BE MORE THAN 8 INCHES. PROVIDE 0.03 SQ. IN./FT MINIMUM LONG.
REINFORCEMENT AT EACH FACE IN SLABS AND WALLS.

NOT MORE THAN FOUR (4) HOLES MAY BE CAST, DRILLED OR
OTHERWISE NEATLY MADE IN THE SHELL OF EACH PIECE OF BOX
SECTION FOR HANDLING. THE HOLES SHALL BE TAPERED UNLESS
DRILLED. HOLES SHALL BE FILLED WITH PORTLAND CEMENT MORTAR
EXCEPT TAPERED HOLES MAY BE FILLED WITH CONCRETE PLUGS
SECURED WITH PORTLAND CEMENT MORTAR OR OTHER APPROVED
ADHESIVE.

@ WHEN TWO OR MORE BARRELS ARE UTILIZED IN PARALLEL FOR
MULTICELL INSTALLATIONS THE CLEAR SPACING BETWEEN BARRELS
SHALL BE 6 INCHES AND THE SPACE BETWEEN ADJACENT BARRELS
FROM TOP OF BEDDING TO TOP OF TOP SLAB SHALL BE FILLED WITH
GRADE "B" CONCRETE.

SHOP DRAWINGS SHALL PROVIDE "BOX CULVERT BARREL DATA"
WITH REQUIRED AND ACTUAL REINFORCEMENT AREAS.

MATERIAL PROPERTIES:

CONCRETE (PRECAST BOX) —————f'c = 5,000 P.S.I.
BAR STEEL REINFORCEMENT — fy = 60,000 P.S.I.
STEEL REINFORCEMENT (WIRE) —— fy = 65,000 P.S.I.

DESIGNER NOTE:

SEE STANDARD 36.02 FOR DESIGNER NOTES.

PRECAST CONCRETE BOX
CULVERT BARREL DETAILS

£, BUREAU OF
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DATE:
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7" DIA. ANCHOR BOLTS AND

SPAN ()

BLOCKOUTS FOR WASHERS
AND NUTS. FILL WITH

y
(o -

APPROVED GROUTK

12" RUBBERIZED
MEMBRANE
WATERPROOFING.

A510 BARS—

APRON PLAN

(SKEWED STRUCTURE)

PRECAST SLAB & HEADER

14

PRECAST BOX

TIE
PRECAST TOP SLAB
AND HEADER.

= HOLES FOR %" DIA. BOLTS
AND WASHERS. 1'-6" MAX.
SPA. (3 BOLTS PER SIDE MIN.)

BE2

12" RUBBERIZED L

" WATERPROOFING.
SEE JOINT DETAIL

RISE (R)

T = — =
I

MIN |

]

= .1 ,|¢1D’

Ag9 TO BE
DESIGNED

#3 BARS —— ; I
AT 9" CTRS. o

4
/ ! = = —Z
L— As7TOBE le
I I DESIGNED L
R R

“— Ag8 TO BE DESIGNED

%

CIP CONCRETE

£
]

SECTION D-D

6" MIN. \- CIP CONCRETE
e

/WA ra

%

| PRECAST
CUTOFF WALL

* a SEE JOINT DETAIL
Ny o
LEVEL (TYP.) —— /— 2 N
Y
~ &
N WE
N
('S
FILL WITH CONC. 44
FROM BOTTOM Ble-
OF WING FTG. A
| AL B
T
APRON PLAN
(NON-SKEWED STRUCTURE)
| | ——
I
I
| |
| = |
a
| = |
— z
| | =
5lg 1 1
J|E | |
1 "N 7
K/ — o _/ A —
3
K
END VIEW
PROVIDE KEYWAY FULL-HEIGHT
OF WALL. FILL WITH NON-SHRINK 12" RUBBERIZED
GROUT AFTER APRON UNITS MEMBRANE
ARE SET. WATERPROOFING
N PRECAST
WING
COMPRESSIBLE FOAM:
JOINT FILLER
JOINT DETAIL
JOINT DETAIL EXAMPLE SHOWN. PRECAST
SUPPLIER TO SUBMIT JOINT DETAIL FOR ACCEPTANCE.
BOX CULVERT APRON DATA
(F"T, (an TORT; (IN) | SKEW | ANGLEA | ANGLEB | wL1 | wi2 BE1 | BE2
| INLET
| OUTLET

16

SECTION B-B

PRECAST WING T
ey
— #3 BARS
b 4 arre'—0 |

ELEVATION OF BARREL
BOTTOM SLAB (TOP)

NOTES

CONCRETE COVER ON ALL REINFORCEMENT IN THE PRECAST ELEMENTS
SHALL BE 2" UNLESS SHOWN OR NOTED OTHERWISE.

ALTERNATE DETAILS OF EQUAL STRENGTH AND HYDRAULIC CAPACITY TO
THE DETAILS SHOWN ON THIS SHEET MAY BE SUBMITTED TO THE

ENGINEER FOR APPROVAL.

VERTICAL CONSTRUCTION JOINTS THRU THE WALLS AND FOOTING WILL
BE ALLOWED ONLY WITH THE APPROVAL OF THE ENGINEER. DETAILS
MUST BE SHOWN ON THE SHOP DRAWINGS FOR APPROVAL.

THE AREA OF REINFORCING STEEL NOT IDENTIFIED IN SECTIONS SHALL
BE DESIGNED AND SHALL EXCEED TO THE FOLLOWING TEMPERATURE

AND SHRINKAGE REQUIREMENTS:

THICKNESS | T&S REINF.

<12" #4 @ 18"

>12"-18" | #4@12"

THE 7" DIA. ANCHOR BOLTS SHALL BE GALVANIZED AND CONFORM TO

THE REQUIREMENTS OF ASTM A575.

MATERIAL PROPERTIES:

SECTION E-E
AST 7" DIA. BOLT
IN WALL (TYP.)
#5 BARS AT 1'-0
CTRS,, 20" LONG
(BOT. SLAB ONLY)
10"

i

Ag9 TO BE DESIGNED ///

MIN.

T

SECTION A-A

2
-1
: 2- 4 ———
b
o
((‘
b {
I L~
1
NAME PLATE

SECTION C-C

CONCRETE (CAST-IN-PLACE) f'c=3,500P.S.I.
CONCRETE (PRECAST WING) f'c=4,000 P.S.I.
BAR STEEL REINFORCEMENT 0,000 P.S.I.
STEEL REINFORCEMENT (WIRE) fy = 65,000 P.S.I.
RISE(R) | Tw (MIN.) [WF (MIN.)
o = S
o - T
80" & 0"
100" | 10" T
AS10 BARS (MIN.)
SPAN SKEW
) 015° 1630 | 31450
60" | (6)-#6 (6) - #6 6) -6
700 | (©)-#6 | (©)-#6 | (6)-#7
80 | () #6 | (6 # | (68
100" |_(6)-#7 (6)-#8_| (6)-#8

DESIGNER NOTE:

SEE STANDARD 36.02 FOR DESIGNER NOTES.

PROVIDE "BOX CULVERT APRON DATA" TABLE ON CONTRACT PLANS
WHEN A PRECAST ONLY DESIGN IS PROVIDED.

/— PRECAST HEADER

PRECAST WINGS, HEADERS, AND
CUTOFF WALLS FOR PRECAST
CONCRETE BOX CULVERT

i TEs BUREAU OF

=’ SIRUCIURES

DATE:

APPROVED: Laura Shadewald | ;.55

STANDARD 36.06



1~ CULVERT WALL REINFORCEMENT,
L~

FIELD CUT 2" CLEAR AROUND
OPENING (TYP.)

| — PROVIDE 50% OF VERTICAL
REINFORCING CUT BY OPENING
ON EACH SIDE, BOTH FACES.
BAR LENGTH D+1'-6" MIN. (TYP.)

[>— #4 DIAGONAL BARS, PLACE
BETWEEN INSIDE AND OUTSIDE
BAR MATS (TYP.)

\L/‘ opening Y[\

VN[ Converer o) |/
||
[ 1]

ADDITIONAL HORIZ. #4 BAR,
3'-0" MIN. TOP AND BOTTOM

VERTICAL EDGE
1.75 (D) MIN. (TYP))
]

BOTH FACES (TYP.) ———— HORIZ. EDGE
1-0" MIN.
HALF SECTION | HALF SECTION

SHOWING OUTSIDE REINF. SHOWING INSIDE REINF.

ELEVATION

WHEND g 1-6" S=1-6"
WHEND >1'-6" $=1"6" MIN, D MAX

DESIGNER NOTES

DETAILS SHOWN ARE FOR CAST-IN-PLACE CULVERTS. PRECAST CULVERT
R.

ALL BAR STEEL REINFORCEMENT SHALL BE CUT 2" CLEAR AROUND OPENING.

PIPE OPENING IN
CULVERT WALL

0N,

ik, s BUREAU OF

~’ SIRUCIURES

DATE:
APPROVED: Laura Shadewald | 1.3
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% WELDING IS TO BE COMPLETED USING THE GAS-METAL
ARC WELDING (GMAW) PROCESS WITH ER70S-3 WELDING
WIRE AND ARGON-OXYGEN OR CO, COVER GAS.

1%" DIA. HOLE (TYP.)

C/LPOST &
_/-BASE PLATE
W - —

84"

el e 10"

1%"

SECTION A-A

POST & BASE PLATE

|
| PLASTIC BLOCKOUT

.
W6X9 STEEL POST
C V W-BEAM RAIL

C/LPOST— ——I ~<— POST BOLT
THIS FACE TO—] |
BE VERTICAL
A A

S

E3

= !
%;RDE/:\-DED | BASE PLATE
0D | 84" x 10" x

"

apn

TOP SLAB
OF CULVERT

g
MIN.

MIN]

1
\ZADHESWE ANCHORS ¥

ELEVATION
GUARDRAIL POST ANCHORS TYPE 1

USE FOR THICKNESS "T" OF 11-INCHES OR MORE WITH A
MINIMUM EMBEDMENT “K" OF 9-INCHES FOR A CONCRETE
STRENGTH (f'c) OF 3,500 PSI

USE FOR THICKNESS "T" OF 10-INCHES OR MORE WITH A
MINIMUM EMBEDMENT "K" OF 8-INCHES FOR A CONCRETE
STRENGTH (f'c) OF 4,000 PSI

h&( 3 PASS WELD *
%6

SECTION B-B

(4)-BOTTOM PLATES

3 3
W6X9 STEEL POST | PLASTIC BLOCKOUT
\ I" C | W-BEAM RAIL
'
c/posT— _—| <— POST BOLT
THIS FACE TO——>
BE VERTICAL !
A L A
3 . 3
" Jec
f
BASE PLATE
1"DIA. SEPLATE
HEX BOLT- ' 84" x 10" x
2
TOP SLAB
- OF CULVERT
B B

BOTTOM PLATES-(4)
6"x4" x¥," EACH

ELEVATION
GUARDRAIL POST ANCHORS TYPE 2

USE FOR THICKNESS "T" OF 8-INCHES OR MORE AND
MINIMUM CONCRETE STRENGTH (f'c) OF 3,500 PSI

%" DIA. HOLE

6" PLATE
THICKNESS

GUARDRAIL POST ANCHORAGE SYSTEM

CRITERIA:

USE FOR POSTS WITH "D" EMBEDMENT LESS THAN OR EQUAL TO
4'-0" AND GREATER THAN OR EQUAL TO 9"

NOT REQ'D FOR POSTS WITH "D" EMBEDMENT MORE THAN 4'-0".
NOT ALLOWED FOR POSTS WITH "D" EMBEDMENT LESS THAN 9",

FIELD CLIP
ASREQ'D.

[ o " Ny SOURCE
[Cctass "a" GuaRDRAIL [ 2-4%" 8" 7 e SDD 14B 15
|_MGS GUARDRAIL 2-74 12" 74" u" SDD 14 B 42

s

yn

~— DIRECTION
OF TRAFFIC

SECTION C-C

HOLE IN POST FLANGE ON
APPROACHING TRAFFIC SIDE

1%"

=%

| — %#"R

1%

2

STEEL SHIM DETAIL

4 PER POST

NOTES

DETAILS SHOWN FOR POSTS, PLATES, ANCHORAGE SYSTEM

AND INSTALLATION, BLOCKS, AND GUARDRAIL ARE NOT PART
OF THE STRUCTURE CONTRACT, BUT ARE BID PER THE ROADWAY
DESIGN PLANS.

POST BASE PLATES (AND BOTTOM PLATES IF USED) SHALL

BE FLAT WITH ALL SURFACES SMOOTH AND FREE FROM WARP
AND ALL EDGES SMOOTH, STRAIGHT AND VERTICAL. ALL PLATE
CUTS SHALL BE MACHINE OR MACHINE FLAME CUTS.

CUT BOTTOM OF POST SO THAT POST WILL BE VERTICAL

WHEN POST ASSEMBLY IS PLACED ON TOP OF THE CULVERT.

ALONG THE ROADWAY THE POST WILL BE NORMAL TO GRADE LINE.
HEX BOLTS AND THREADED RODS ARE TO BE PLACED
PERPENDICULAR TO THE BASE PLATE (AND BOTTOM PLATE IF USED).

POST, BASE PLATE (AND BOTTOM PLATE IF USED), AND SHIMS
SHALL BE GALVANIZED AFTER FABRICATION.

PRIOR TO GALVANIZING, ALL STEEL POSTS AND PLATES SHALL
BE GIVEN A NO. 6 COMMERCIAL BLAST CLEANING BY SSPC
SPECS.

ALL MATERIAL USED IN POSTS AND PLATES SHALL BE MADE
FROM MATERIAL CONFORMING TO ASTM DESIGNATION A709
GRADE 50 OR 50S.

HEX BOLTS, THREADED RODS, HEX NUTS AND WASHERS SHALL
CONFORM TO THE REQUIREMENTS OF ASTM F1554 GRADE 36,
AND SHALL BE GALVANIZED. RODS ARE TO BE FULLY THREADED
AND BOLTS TO BE THREADED 3". CHAMFER TOP OF BOLTS AND
RODS BEFORE THREADING.

¥ ADHESIVE ANCHORS (1-INCH DIA. THREADED ROD). EMBED IN CONCRETE
AS DETAILED. CHARACTERISTIC BOND STRENGTH SHALL MEET OR
EXCEED 1305 PSI FOR UNCRACKED CONCRETE. SEE STANDARD
SPECIFICATION 502.3.14 AND APPLY TO THREADED RODS.

[ THRU-BOLTS (1-INCH DIA. HEX BOLT). DRILL THRU TOP SLAB WHEN
THE CONCRETE HAS ACHIEVED ITS DESIGN STRENGTH (f'c).

STEEL SHIMS MAY BE USED BETWEEN PLATES AND SLAB WHERE
REQUIRED FOR ALIGNMENT.

DESIGNER NOTES

CHECK CRITERIA TO SEE IF POST ANCHORAGE SYSTEM IS
REQUIRED BASED ON FILL HEIGHT "D" AT POSTS. IF REQUIRED,
THEN SELECT WHICH TYPE OF ANCHORAGE (TYPE 1 OR TYPE 2)
SHOULD BE USED.

'MGS' GUARDRAIL SHOULD BE USED FOR ALL NEW SYSTEMS. CONTACT
THE ROADWAY DESIGN SECTION TO VERIFY THAT CONDITIONS AT THE
SITE OF THE STRUCTURE WOULD NOT REQUIRE A CLASS ‘A"
GUARDRAIL SYSTEM TO BE USED.

POST SPACING IS 3'-1%" PER FDM SDD 14 B 51. SEE FDM SDD 14 B
51 FOR MINIMUM CLEARANCES FROM EDGES, JOINTS OR
OBSTRUCTIONS TO ANCHORAGE SYSTEM. FOR TYPE 2 ANCHORAGE,
MAKE SURE BOTTOM PLATE IS NOT PLACED AT THE SLOPED
HAUNCH BETWEEN THE WALL AND TOP SLAB. SHIFT LOCATION OF
POSTS (LONGITUDINALLY ALONG C/L OF POSTS) IF REQUIRED TO
MEET SPACING AND CLEARANCE REQUIREMENTS. CHECK WITH
ROADWAY DESIGN SECTION TO VERIFY SPACING IS ACCEPTABLE.

SHOW DETAILS AND PERTINENT NOTES FOUND ON THIS STANDARD ON
THE STRUCTURE PLANS FOR THE CHOSEN ANCHOR TYPE.

SHOW LOCATION OF POSTS AND SPACING ALONG C/L OF POST IN
PLAN VIEW OF STRUCTURE PLANS. LABEL EACH POST (P1, P2, ETC.)
SHOW A TABLE PROVIDING THE ESTIMATED LENGTH "H" OF EACH
POST, AND THE ANGLE A° BETWEEN BASE PLATE AND POST.

IN THE TOP SLAB PROVIDE A MINIMUM OF #4 BARS AT 1'-0" SPACING
IN EACH DIRECTION FOR TOP AND BOTTOM MAT WHEN TYPE 1 OR
TYPE 2 ANCHORAGE DETAILS ARE USED.

THIS 'MGS' GUARDRAIL SYSTEM AND ANCHORAGE SYSTEM MEET
MASH 2016 EVALUATION CRITERIA FOR TEST LEVEL 3 (TL-3).

GUARDRAIL POST
ANCHORAGE SYSTEM

@b BUREAU OF

(B} STRUCTURES

DATE:
APPROVED: Laura Shadewald | 1.3
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DESIGNER NOTES FOR PRECAST CONCRETE STRUCTURE

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

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

SECURE WISDOT BOS AND GEOTECHNICAL (SOILS) ENGINEER'S APPROVAL BEFORE INCORPORATING PRECAST
BRIDGES IN ANY PROJECT.

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

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

SETTLEMENT FOR FOOTING ON SOIL SUPPORTING THE STRUCTURE = 0.002 FT. PER FT. (MAX.) OF THE SPAN. DESIGN FINISHED GRADE BACKFILL STRUCTURE
STRUCTURE COMPONENTS TO RESIST FORCES CAUSED BY THIS DIFFERENTIAL SETTLEMENT. ADEQUATELY REINFORCE

THE ENTIRE FOOTING AS REQUIRED BY THE DESIGN. /_ /

'WHEN BEAM GUARD POSTS ARE TO BE EMBEDDED IN FILL ABOVE THE PRECAST ARCH UNIT, PROVIDE A DEPTH OF FILL,
MEASURED FROM TOP OF ARCH CROWN TO TOP OF ROADWAY, AT LEAST EQUAL TO THE MINIMUM EMBEDMENT DEPTH
SHOWN ON SDD 14B42 PLUS 6".

FOR SHORTER SPAN CULVERTS, WHERE BEAM GUARD CROSSES THE LENGTH OF THE STRUCTURE, CONSIDERATION SHALL BE
GIVEN TO THE DETAILS SHOWN ON SDD 14843 PROVIDED ALL REQUIREMENTS ON THIS STANDARD CAN BE MET.

WHEN A CONCRETE BARRIER (SINGLE SLOPE) CROSSES THE LENGTH OF THE STRUCTURE, THE FILL DEPTH MUST BE L-T0 ROADWAY

ADEQUATE TO ACCOMMODATE THE REQUIRED FOOTING DEPTH. SEE SDD 14832 AND SDD 14B34 FOR CONCRETE BARRIER Z BASE / FINISH Z
DETAILS. IN-SITU GRADE IN-SITU
PROVIDE A SUITABLE DRAINAGE PIPE ALONG THE CULVERT AND WINGWALLS TO RELEASE HYDROSTATIC PRESSURE. WHERE 50”‘7 50”‘7
SIGNIFICANT SEEPAGE OR RELATIVELY RAPID ACCUMULATION OF WATER IS ANTICIPATED BEHIND THE WALL, INCORPORATE

PIPE UNDERDRAIN WRAPPED AS SPECIFIED, INTO THE BACKFILL STRUCTURE, BEHIND THE WALL TO IMPROVE DRAINAGE
CONDITIONS. DIRECT SEEPAGE FROM DRAINAGE PIPE TO WEEP HOLES ALONG THE EXTERIOR FACE OF THE WALL OR TO THE
STORM WATER CONVEYANCES.

PLACE FOOTINGS BELOW SCOUR AND FROST DEPTHS. PLACE BOTTOM OF FOOTING AT A MINIMUM DEPTH EQUAL TO BACKFILL REQUIREMENTS
PREVAILING FROST DEPTH OR SCOUR DEPTH BUT NOT LESS THAN 4'-0" BELOW GROUND ELEVATION UNLESS CONSTRUCTED

ON ROCK FOUNDATION OR OTHERWISE INDICATED.

PROVIDE DUCTILE JOINT SYSTEM BETWEEN VERTICAL LEG OF THE PRECAST SEGMENT AND FOOTER AS INDICATED ON THE FINISHED GRADE 1-0"

STANDARD DETAIL DRAWINGS.

LIMITS OF
EXCAVATION

BENDING OF REINFORCEMENT FOR PRECAST BRIDGE UNITS - THE OUTSIDE AND INSIDE CIRCUMFERENTIAL REINFORCING COMPACTED MATERIAL-
STEEL FOR THE CORNERS OF THE BRIDGE SHALL BE BENT TO SUCH AN ANGLE THAT IS APPROXIMATELY EQUAL TO THE
CONFIGURATION OF THE BRIDGE'S OUTSIDE CORNER.

LRFD DESIGN LOADS

-

ol
GE
LIVE LOAD: HL-93 ==
HORIZONTAL EARTH PRESSURE: UNIT WEIGHT = 125 PCF PRECAST WINGWALL
.
VERTICAL EARTH PRESSURE: UNIT WEIGHT = 120 PCF \ ISJTMRLTSTOU;EACK "

C.L.P. FOOTINGS

WALL BACKFILL REQUIREMENTS

APPROXIMATE/GUIDELINE
NUMBER OF ANCHORS PER WALL
LENGTH OF WALL NO. ANCHORS
PRECAST
WINGWALL
= L=140" 2
=4 3
(e PRECAST
@O WINGWALL
; Z ANCHOR L=20-0" 3
HE
L=24-0" 4
o MULTIPLE-PIECE
24-0"<L WINGWALL*

*NOTE: ADJACENT SEGMENTS SHALL BE ATTACHED TO EACH OTHER TO
KEEP FRONT FACES IN ALIGNMENT. PLACE A FILLER AT THESE
JOINTS WITH A MEMBRANE ALONG THE JOINT AT THE BACK FACE.

PRECAST THREE-SIDED BOX
CULVERT DESIGN NOTES
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DATE:
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NUMBER AND TYPE OF ANCHORS
TO BE DESIGNED. SEE TABLE ON
STANDARD 36.10 FOR

COVER ALL CORNERS WITH 2'-0"

WIDE STRIP OF GEOTEXTILE TYPE

WING 2 Ji,  APPROXIMATE GUIDELINES. DF SCHEDULE A AND 18-INCH WING 3
g RUBBERIZED MEMBRANE
S C/L ROADWAY WATERPROOFING
) \
S DETAIL 1
PIPE UNDERDRAIN "
D WRAPPED 4-INCH 3" DEEP KEYWAY (TYP.)
QZNGLE || @ || ANGLE
(‘4,0 VARIES \k \ \ \ VARIES &
% { | ==X -«
4, 1 1 &
% \ I 2
3 0. No V@
(o]
Zle
z
(o]
g =
HEADWALL ** HEADWALL **
‘Q )_’FLOW ; ; C/LSTRUCTURE
S &
&/ S % N\,
> 2
& 7 )\ | | | | 3
& i i 4,
% ANGLE 1k 1 ¥ ANGLE &
¢ VARIES | | U110 VARIES
f |0 g 1T
L
STA. XXX+XX C/L ROADWAY BRIDGE PLAN \_ ORANAGE PIE pER
N - SPAN x RISE x LONG NOTE ON STANDARD 36.10
WING 4
WING 1 Iy
N GUARD RAIL PER
N G CIP WINGWALL,
SAS ¢ FDM STANDARDS T SPECIFIED (TP
\'é SEE TYPICAL JOINT RUBBERIZED MEMBRANE

PRECAST WINGWALL;
IF SPECIFIED (TYP.)

SEAL DETAIL (TYP.

WATERPROOFING

RECAST OR CIP WINGWAL BETWEEN UNITS) RECAST OR CIP WINGWAL
S SPECIIED J=-c/L ROADWAY 'AS SPECIFIED
1 HEADWALL**
T 1)
| JOINT SEAL oz
N BETWEEN END =S ”
UNIT AND
HEADWALL <
FLOW LINE < FLOW LINE
ELEV. ELEV.
Y TS
8" MIN. | | |
.
SECTION A
PRECAST WINGWALL —_—
&,
<A PIPE UNDERDRAIN P
TS WRAPPED 4-INCH
" PLATE WASHER 4" x 4" x 4"
4
2 /— WINGWALL ANCHOR GALV. (PW-1)
> ]
2|3 BACKFILL 1" X 14" x 10" GALV. PLATE (P-1)
5|3
olE STRUCTURE T2 ANGLE
p B VARIES
5 s
2
9 C/L 8" TWO BOLT PRESET ANCHOR FOR
1" X 6" THREADED ROD (2) WITH DOUBLE
T INSIDE FACE OF PRECAST- NUTS SPACING TO BE DESIGNED
|2 |'\GR0UT BRIDGE UNIT PRECAST OR CIP WINGWALL
A "
4 1l q STIRRUPS PER DESIGN C/L 8" TWO BOLT PRESET A

ANCHOR FOR 1" x 6"

DOUBLE NUTS SPACING
TO BE DESIGNED

=z \ CAST-IN-PLACE
%S PER FOOTING (TYP.)
DESIGN #6 @ 1'-0" MAX. BARS,

TOP AND BOTTOM (AS SHOWN)

SECTION C

THREADED ROD (2) WITH

DETAIL1

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

SMALL DIAMETER HOLES TOWARD PRECAST BRIDGE UNIT

GENERAL NOTES:

MATERIALS AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH WISCONSIN
DEPARTMENT OF TRANSPORTATION STANDARD SPECIFICATIONS, AND THE CONTRACT

SPECIAL PROVISIONS.

DESIGN SPECIFICATION: DESIGN STRUCTURE BY CURRENT EDITION AASHTO LRFD
BRIDGE DESIGN SPECIFICATIONS AND AS SUPPLEMENTED BY WISDOT BRIDGE MANUAL.

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

PROVIDE CONCRETE COVER ON REINFORCING BARS AS NOTED HEREIN.

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

PROVIDE DEFORMED REINFORCEMENT STEEL MEETING THE REQUIREMENTS OF ASTM
DESIGNATION 615, OR 617, GRADE 60 AS SET FORTH IN THE STANDARD

SPECIFICATIONS.

IF A CAST-IN-PLACE OPTION IS SHOWN AND SPECIFICATIONS ALLOW FOR A PRECAST
SUBSTITUTION, PRECAST STRUCTURE SYSTEM (INCLUDING WINGWALLS AND HEADWALLS)

AND FOOTERS WILL BE DESIGNED BY CONTRACTORS.

AT ANY TIME DURING PLACEMENT OF THE BACKFILL, DO NOT PERMIT A DIFFERENCE IN
FILL ELEVATION ON THE SIDES OF THE CULVERT BARREL IN EXCESS OF 2'-0". DURING
COMPACTION OF THE BACKFILL, DO NOT ALLOW THE WHEELS OF ROLLERS TO COME

CLOSER THAN 1'-0" TO THE FACE OF THE STRUCTURE.

DESIGNER NOTES:

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

PRECAST CONCRETE CULVERT UNITS
PLUS (N-1) JOINTS @ %" TO %" PER JOINT = L

#% SEE STANDARD 36.13 AND STANDARD 36.14 FOR

4

HEADWALL DETAILS AND FEASIBILITY GUIDELINES

SPAN

RISE

/— STREAM BED

DETAIL 2

SECTION B

TOP OF PRECAST-

4'-0" MIN. UNLESS
ON SOLID ROCK BASE|

18-INCH RUBBERIZED
MEMBRANE WATERPROOFING

%" x%" BUTYL ROPE

i 2| A%

|-— C/L(2) 2" @ HOLES

C/L(2)2'x3" S
T

BRIDGE UNIT
N1 )
1

|

LOTS. ——l

0]

@;_

__,@_

%" MAX, L \—PRECASTBR\DGE
UNI

T(TYP.)

TYPICAL JOINT SEAL DETAIL

T N
—Co—
Lo Y

10"

o

UNIT LEG

WIN

PLATE P-1

PLATE, 1" X 14" X 10"
NOTE: PLATE LENGTH AND THICKNESS SHALL BE
INCREASED AS REQUIRED BY DESIGN.

o)

GWALL LEG

PRECAST THREE-SIDED BOX
CULVERT LAYOUT DESIGNS

ASCONg,,

BUREAU OF

(%) STRUCIURES

APPROVED: Laura Shadewald

DATE:
7-18
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SPREAD FOOTING SHOWN, OTHER
FOUNDATION TYPES POSSIBLE. (FOR
PEDESTAL WALL, PILE AND BASE
SLAB FOUNDATIONS, "SEE OPTIONAL

DETAIL2") ARiES
. DETAL3
2% 1 INSIDE FACE OF
. ¥ PRECAST BRIDGE UNIT
<| F|F “
§| 2k VARIES RIES
gl 5 EX | A =i DETERMINED BY DESIGN
b =1 / (MIN. #4 @ 1'-6")
) ]
w
8 1 V4
g E
> O
\_ ol
#6 @ 1'-0" MAX. 5
BARS, TOP & BOTTOM 3|
2Ol (AS SHOWN) %
P AS PER DESIGN \_
CAST-IN-PLACE

FOOTING (TYP.)

DETAIL 2

INSIDE FACE OF
PRECAST UNIT

GROUT TO TOP
OF KEYWAY

NOTE:

FILL ENTIRE KEYWAY INCLUDING

4 NOMINAL1" VOID BETWEEN BOTTOM
[ OF KEYWAY AND BOTTOM OF
PRECAST BRIDGE UNIT LEG WITH
GROUT.
\/\ \ CAST-IN-PLACE
FOOTING
DETAIL 3
(TYP.) PRECAST
BRIDGE UNIT
s <
PRECAST BRIDGE
/— UNIT FOOTING
SECTION C
WING 4 - WING 3
WING 2 e WING 1
hE
2le
- l |3
£ ES
aft ]
H ’/
>y /‘
o] d STREAM BED
E
< N
Z|5
212
-0

TYPICAL END ELEVATION

BRIDGE

C/LSPAN

FLOW LINE OR
GRADELINE
QLY
HEADWALL **
OPTIONAL DETAIL 2

IF PEDESTAL IS REQUIRED

DETAILS 6A & GB—\

STUD @ 1'-0" O.¢

i DETAIL 2
= _\

UNIT

SPAN X RISE PRECAST-
_\ SPAN

3'-0" WIDE STRIP OF GEOTEXTILE
TYPE DF SCHEDULE A,

ATTACH TO PRECAST BRIDGE UNITS
PRIOR TO BACKFILLING USING
CONSTRUCTION ADHESIVE OR
MECHANICAL CONNECTORS

SPAN

10"

B

L ————

FOR REINFORCING AND
SECTION PROPERTIES
SEE STANDARDS 36.15

AND 36.16

)
FLOW LINE meaowar** | |
FLOW,
SYMMETRIC - C/LSPAN %
ABOUT C DETAILS g S
E(¥
Es]
OPTIONAL DETAIL 2 SECTIOND >l
IF BASE SLAB IS REQUIRED =]
=|o
5[a
~8
FLOW LINE
COARSE AGGREGATE
Ola- AASHTO NO. 4 IN
ACCORDANCE WITH
STANDARD SPEC 604. VARIES
INSIDE FACE OF PRECAST 4"
e BRIDGE UNIT VARIES
H ]
5 BRIDGE PLAN e AL
= —_— e N A INSIDE FACE OF
i 3 2F / PRECAST BRIDGE UNIT
S 3 : I~
- E (jj VARIES DETERMINED BY DESIGN
I g . (MIN. #3 @ 1'6")
& 3
OPTIONAL DETAIL 2 ) B
F PILES ARE REQUIRED 1 s ! - {
oz af T 1
Nz 2 o
E x s
\ "
#6 @ 10" MAX. o
. BARS, TOP & BOTTOM I
A" CLR. (AS SHOWN) o
TYP.
AS PER DESIGN
CAST-IN-PLACE
FOOTING (TYP.)
DETAIL 5
C/L1%" X 355" KEYWAY (8 1;;/ x 31;;1 stvv\c/gfv) N
14" DEEP X 2" WIDE KEYWAY - - 4" 12" PLYWOOD SHEET
FOR TEMPORARY FORM 2X4X12" @ EACH ROD
VARIES INSIDE FACE OF 13 INSIDE FACE OF
o PRECAST BRIDGE UNIT PRECAST BRIDGE UNIT
5-0 %" x 2'-3" THREADED ROD VARIES | NOTES:
%" x 12" DOUBLE HEADED— [™ ppies _/ SPACING TO BE DESIGNED TE.
c. VARIES | —_—

VARIES = VARIES

1'-3" RAD. PRECAST-

CONCRETE NOSING INSIDE FACE OF

PRECAST BRIDGE UNIT
COARSE AGGREGATE AASHTO
NO. 4 IN ACCORDANCE WITH
STANDARD SPEC 604.

2 X 6 TEMPORARY FORM
(TO BE REMOVED AFTER
PLACEMENT OF CONCRETE)

DETAIL 6A

PROVIDE 1%" x 3%" KEYWAY FULL
HEIGHT OF INTERIOR LEG & HEADWALL
OF EACH UNIT. FILL WITH CONCRETE AS
SHOWN AFTER BRIDGE UNITS ARE SET

VARIES VARIES

OF GEOTEXTILE

3'-0" WIDE STRIP

1'-3" RAD. PRECAST:
CONCRETE NOSING
PROVIDE 1%" x 3%" KEYWAY FULL

HEIGHT OF INTERIOR LEG &

R

HEADWALL OF EACH UNIT. FILL
WITH CONCRETE AS SHOWN
AFTER BRIDGE UNITS ARE SET

STANDARD SPEC 604.
HEADWALL **

INSIDE FACE OF
PRECAST BRIDGE UNIT

NO. 4 IN ACCORDANCE WITH

DETAIL 6B

**SEE STANDARDS 36.13 AND 36.14 FOR
HEADWALL DETAILS AND FEASIBILITY GUIDELINES

COARSE AGGREGATE AASHTO

PRECAST THREE-SIDED
BOX CULVERT DETAILS

@b BUREAU OF

(B} STRUCTURES

DATE:

APPROVED: Laura Shadewald | ;.54

STANDARD 36.12




9" SQUARE PIECE OF RUBBERIZED
MEMBRANE WATERPROOFING

TOP OF PRECAST-\

TOP OF PRECAST-
BRIDGE UNIT _\

BRIDGE UNIT

FILL LIFTING INSERT POCKETS

WITH GROUT, FINISHING FLUSH

9" SQUARE PIECE OF RUBBERIZED
MEMBRANE WATERPROOFING

LIFT HOLE PLUG Q_ \_
LIFTHOLE \- PRECAST

BRIDGE UNIT

LIFTING HOLES

TYPICAL LIFT POINT SEALING DETAIL

LIFTING \NSERT—/'

APPROVED HOOKED DOWEL-IN

RUBBERIZED MEMBRANE
WATERPROOFING

C.I.P. HEADWALL
(AS PER DESIGN)

PRECAST-
BRIDGE UNIT

APPROVED HOOKED
DOWEL BAR SPLICER.

CAST-IN-PLACE HEADWALL DETAIL

NOT TO SCALE

\— PRECAST BRIDGE UNIT,

END OF CULVERT
(PARAPET/HEADWALL NOT
SHOWN FOR CLARITY)

2'-0" MIN.

HEADWALL OR WINGWALL

LIFTING INSERTS

HEADWALL TO BE MATCH CAST-
AGAINST CULVERT UNIT

SKEWED UNITS

TYPICAL SKEW LIMITS PLAN VIEW - NOT TO SCALE

10" 1.

C/L1%" DIA. x 7%" INSERT
1¥" DIA. x 1'-4" COIL ROD STAINLESS
DOUBLE NUT AND WASHER

3" DIA. HOLE, GROUT SOLID AFTER
INSTALLATION OF COIL ROD

L~

RUBBERIZED MEMBRANE
WATERPROOFING

PRECAST HEADWALL
(AS PER DESIGN)

PRECAST
BRIDGE UNIT

PRECAST HEADWALL DETAIL WITH COLLAR

NOT TO SCALE

LRFD COLLAR/HEADWALL DESIGN NOTES:

- HEADWALL DETAILS SHOWN HERE HAVE ONLY BEEN DESIGNED FOR THE
FOLLOWING 2 LOAD CASES:
1) EARTH PRESSURE ONLY
2) EARTH PRESSURE + LIVE LOAD SURCHARGE
THESE DETAILS ARE NOT TO BE USED WHERE A VEHICLE LOAD CAN BE
TRANSMITTED THROUGH A BARRIER TO THE HEADWALL.
- 1'-0" HEADWALL THICKNESS
- 1'-0" COLLAR THICKNESS
- SOIL BEHIND HEADWALL IS AT SAME ELEVATION AS TOP OF HEADWALL
- ADDITIONAL HW HEIGHT MAY BE ACHIEVED WITH ADDITIONAL STEEL
REINFORCEMENT OR THICKENED COLLAR
- FOR DETACHED HEADWALL DESIGNS ONLY

<
g
MR
ME
M E
2l=
B
z
=&
3|2
HE
s
)
n
H1 H2
MAX. HEIGHT @ CROWN MAX.
UNIT SPAN TO T/HEADWALL (NO H“Jgf‘?g‘ﬁ;

LIVE LOAD SURCHARGE) o

140" 8-0" 9-6%"

20-0"- 280" 70" 100"

360" 60" 106"

120" o 0.0

o 2
g
PRECAST THREE-SIDED
BOX CULVERT
HEADWALL DETAILS

%@3 BUREAU OF

~’ SIRUCIURES

DATE:
APPROVED: Laura Shadewald | 1.11

STANDARD 36.13




NOTE:
THE ACTUAL NUMBER AND TYPE OF

= PRECAST HEADWALL COUNTERFORTS
2 IS TO BE DESIGNED. HOWEVER, USE
g = 1-0" THE FOLLOWING CHART AS A
2l GENERAL GUIDE TO FEASIBILITY OF
T g MIN. 9" COUNTERFORT USE.
ol
2| & C/L1%" DIA. X 7%" INSERT
215 1%" DIA. X 19" COILROD W/ | STAINLESS
zf2 DOUBLE NUT AND WASHER
-1 SPACING TO BE DETERMINED P Y
é H-2
el HEADWALL COUNTERFORT H-1 2. W3 MAX HEADWALL HEIGHT @
e z|Z COUNTERFORT LOCATION
g - 2|3 COUNTERFORT
Q 3" DIA. HOLE GROUT SOLID AFTER ‘;‘ 5 NO w/2'-0"
- INSTALLATION OF COIL ROD ale SURCHARGE SURCHARGE
, 2
g Y o PO
PRECAST HEADWALL
TO BE MATCH CAST 14'-0" SPAN H-2 7'-0" 5'-0"
AGAINST CULVERT UNIT + / H-3 8-0" 6-0"
PRECAST BRIDGE UNIT I@I w 1 0" P
%" X 34" BUTYL ROPE, INSTALLED IN FIELD 20-0" - 42'-0" 0" Q"
CONTINUOUSLY BETWEEN PRECAST SPANS H-2 100 7'-0
BRIDGE UNIT AND PRECAST HEADWALL e} o0 0"
PRECAST HEADWALL TYPE H-1 COUNTERFORT
NOT TO SCALE
LRFD HEADWALL COUNTERFORTS
- HEADWALL DETAILS SHOWN HERE HAVE ONLY BEEN DESIGNED FOR THE
FOLLOWING 2 LOAD CASES:
1) EARTH PRESSURE ONLY
2) EARTH PRESSURE + LIVE LOAD SURCHARGE
THESE DETAILS ARE NOT TO BE USED WHERE A VEHICLE LOAD CAN BE
TRANSMITTED THROUGH A BARRIER TO THE HEADWALL.
- ASSUMED 4'-0" SPACING OF COUNTERFORTS
- 1'-0" HEADWALL THICKNESS MIN.
- SOIL BEHIND HEADWALL IS AT SAME ELEVATION AS TOP OF HEADWALL
- ADDITIONAL HEADWALL HEIGHT MAY BE ACHIEVED WITH CLOSER
COUNTERFORT SPACING
- FOR DETACHED HEADWALL DESIGNS ONLY
Lo 49"
| MIN |
—s
»g 0
=
P . o [

| — C/L1%" DIA. X 7%" INSERT

17" DIA. X 1'-9" COILROD W/ | STAINLESS
DOUBLE NUT AND WASHER

SPACING TO BE DETERMINED

L~ C/L1%" DIA. X 7%" INSERT

14" DIA. X 1'-9" COIL ROD W/

DOUBLE NUT AND WASHER STAINLESS
SPACING TO BE DETERMINED

PRECAST HEADWALL
(AS PER DESIGN)

PRECAST HEADWALL
(AS PER DESIGN)

/— HEADWALL COUNTERFORT H-2

| — 3" DIA. HOLE GROUT SOLID AFTER

INSTALLATION OF COIL ROD HEADWALL COUNTERFORT H-3

L=

/ z 3" DIA. HOLE GROUT SOLID AFTER

PRECAST HEADWALL INSTALLATION OF COIL ROD

TO BE MATCH CAST_/ ‘\ % / — ,
AGAINST CULVERT UNIT \— / PRECAST HEADWALL_/ ‘\ %

csrannacir |l B s ore ez oo Al et /
BRIDGE UNIT AND PRECAST HEADWALL " N 7
PRECAST BRIDGE UNIT 2 \_wxw BUTYL ROPE, INSTALLED IN FIELD PRECAST THREE'SIDED
PRECAST HEADWALL TYPE H-2 COUNTERFORT A HE :g;‘vf\ff‘[gﬂ}ms
PRECAST HEADWALL TYPE H-3 COUNTERFORT =
NOT TO SCALE %@E BUHEAU OF
S IRUCIURES
DATE:
APPROVED: Laura Shadewald | 1.11

STANDARD 36.14




42.92°

18-0%" 30-8%"

14'-0" SPAN

20'-0" TO 24'-0" SPANS 28'-0" TO 42'-0" SPANS

14'-0" SPAN

CENTER OF GRAVITY ¥ AREA OF CONCRETE SECTION GEOMETRIC PROPERTIES (FT.)
(NOT SHOWN ON DRAWING)
st SPAN - FT e SPAN - FT SPAN - FT
FTl1a |20 |24 |28 )36 FTl1a| 20| 24| 28] 36| a2 20 2% 28 36 2
4 |32 4 |152 o | 3843 | 4829 | 2530 | 3793 | 4786°
5 [39]38 s |165|248 L | 1677 | 2107 | 1766 | 2648 | 33:01
6 |46 | 46 a6 6 |17.8]265] 201 a | 213 | 425 | 000 | 448 | 448
7 |s52]53]53]s3 7 |19.2]282]308]39.9 b | 139 | 210
8 [s58]60]60]|60]5ss 8 |205|209]325] a1.9] 541 b1 097 | 217 | 350
9 |65 |66]|66]|67]6s o |218]315|342] 439564 b2 196 | 240 | 275
10 |71 73]73] 74| 72] 69 10 |23.0(33.2[35.8 | 459] 587| 64.7 c | 268 | 275 | 376 | 391 | 4m
1 80| 79| 77 1 479611670 d | 220 | 301 | 280 | 448 | se6
12 86| 84 12 634|604 e 407 | 383 | 363
13 93| 9.1 13 657|717 1 100 | 117 | 117
©2 083 | 100 | 100
(REFER TO STANDARDS 36.16 FOR REINFORCING DETAILS)
ARCH UNIT PRIMARY REINFORCING (MINIMUM)
140" SPAN 200" SPAN 240" SPAN 280" SPAN 360" SPAN 420" SPAN
4-0"T0 100" RISE 50" TO 100" RISE 6-0"T0 100" RISE 70" TO 110" RISE 8-0"T0 130" RISE 100" T0 130" RISE
COVER AL A3 fcREQD. AL A3 f'c REQD. AL A3 ficREQD. AL A3 fcREQD. AL A3 fcREQD. AL A3 f'c REQD.
SQIN/FT | SQ.IN/FT PsI Q. IN/FT | SQ.IN/FT PSI Q. IN/FT | sQ.IN/FT PSi SQIN/FT | sa. IN/FT 3 SQIN/FT | sa.IN/FT 3 SQIN/FT | s IN/FT PSI

3 0.66 0.48 5000 0.90 0.78 5000 072 0.84 5000 0.96 108 5000 150 168 6000 144 144 6000

6 0.66 0.48 5000 072 0.78 5000 072 1.08 5000 0.96 132 5000 150 1.92 6000 1.44 1.44 6000 @

9 0.66 0.48 5000 072 0.90 5000 072 144 5000 0.96 1.68 5000 @| 150 2.40 6000 144 1.92 6000 @

2 0.66 0.60 5000 072 108 5000 072 1.80 6000 @] o096 1.80 6000 @| 150 3.00 6000 @ | 144 216 6000 @

(@ SHEAR REINFORCEMENT REQUIRED NOTE:

@ SHEAR REINFORCEMENT REQUIRED FOR 6'-0" & 7'-0" RISE
@ SHEAR REINFORCEMENT REQUIRED FOR 8'-0" & 9'-0" RISE
@ SHEAR REINFORCEMENT REQUIRED FOR 10'-0" & 11'-0" RISE
® MINIMUM PRECAST UNIT WIDTH = 3-11%;"

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

PRECAST THREE-SIDED BOX
CULVERT CROSS SECTIONS

ASCONg,,

BUREAU OF

() STRUCIURES

APPROVED: Laura Shadewald

DATE:
1-11

STANDARD 36.15




154"

8-11"

924"

258"

NOTES:

SEE ARCH UNIT PRIMARY REINFORCING CHART ON STANDARD 36.15 FOR
MORE INFORMATION.

*

*

ALL REINFORCING DIMENSIONS SHOWN ARE FOR 10'-0" RISE. A2 AND A3
STEEL LENGTHS SHALL BE REVISED ACCORDINGLY FOR RISES OTHER THAN
10-0".

THESE STEEL AREAS, STEEL LENGTHS AND ARCH THICKNESS ARE SHOWN
FOR COVER OF 12'-0" OR LESS.

THREE-SIDED PRECAST CONCRETE STRUCTURES SHALL BE DESIGNED FOR

w| 2| Y 3 COVER GREATER THAN 12'-0", AND CAN BE DESIGNED FOR UP TO THE
| ~ LIMITS OF COVER SHOWN IN THE TABLE BELOW.
THE COVER OF CONCRETE OVER THE OUTSIDE CIRCUMFERENTIAL
REINFORCEMENT SHALL BE 2 INCHES MINIMUM.
2" CLR. 2" CLR. THE COVER OF CONCRETE OVER THE INSIDE CIRCUMFERENTIAL
REINFORCEMENT SHALL BE 1% INCHES MINIMUM.
14" cul 14'-0" SPAN 8" 14" CLR. 10" 14" CLR. SPAN 10"
Tt T T T THE CLEAR DISTANCE OF THE END CIRCUMFERENTIAL WIRES SHALL NOT
' 1 BE LESS THAN 1" NOR MORE THAN 2" FROM THE ENDS OF EACH SECTION.
14'-0" SPAN 20'-0" SPAN 24'-0" SPAN
— T— AN ALTERNATE EQUIVALENT OF WELDED WIRE FABRIC (WWF) ASTM A497
RISE = 100" **SEE NOTE RISE = 10'-0" ¥¥SEE NOTE MAY BE SUBSTITUTED FOR THE REINFORCEMENT SHOWN, UPON
APPROVAL OF THE STRUCTURES DEVELOPMENT SECTION.
MINIMUM COVER FOR WILDED WIRE FABRIC: 1-INCH
DESIGN DATA:
376" 384" —
f'c =5,000 PSI MINIMUM FOR CONCRETE
i 0,000 PSI FOR STEEL REINFORCING BARS
160" fy = 65,000 PSI FOR WELDED WIRE FABRIC (IN FLAT SHEET)
e Ad
1€
A3
Al
=
Y 260" SPAN APPROX.
FT MAX. COVER
. R 14' 50"
5 % 3 X :
N = ol s X 20 .
™ ® o & AS 3 24 30
©
28'-36' 20'
a2 42' 15'
2'CIR. | |
28'-0" SPAN 1-0" 1_}’2" CLR. 36'-0" SPAN 1-2"
T
28'-0" SPAN 36'-0" SPAN
RISE = 100" RISE = 10'0"
44'-4" OUT TO OUT
ARCH UNIT LONGITUDINAL REINFORCEMENT (MINIMUM)
200" 40" SPAN 200" SPAN 24"-0" SPAN
CIRCUMF. | LONGITUDINAL CIRCUMF. | LONGITUDINAL CIRCUMF.__ | LONGITUDINAL
AREAREQD | AREAREQ'D | “ENSTH | areareqn | areareqD |'EYSTH| aRenreQD | AreareqD |UENSTH
SQ. IN/FT SQ. IN/FT SQ. IN/FT SQ.IN/FT SQ. IN/FT SQ. IN/FT
Al=** 013 106" AL=¥* 013 150" AL=** 013 170"
- A2=024 013 123" | A2=024 013 125" | A2=0.24 013 124"
2
A3=** 013 154" | A3=** 013 163" | A3=** 013 170"
A4=024 0.13 59" | A4=024 013 93" | A4=024 013 106"
w
@a
5 280" SPAN 360" SPAN 42"-0" SPAN
- . CIRCUMF. | LONGITUDINAL CIRCUMF. | LONGITUDINAL CIRCUMF. | LONGITUDINAL
iy 3 AREAREQD | AREAREQD |'ENGTH| arenreqd | AREAREQD | UENSTH | ageareqd | areareqo | ENGTH
Q. IN/FT sQ. IN/FT sQ. IN/FT Q. IN/FT sQ. IN/FT SQ. IN/FT
T TR T T T T T T PRECAST THREE-SIDED BOX
PRSI [ — e E— —— S R —— CULVERT REINFORCEMENT
2 Cul | | A2=036 0.13 126" | A2=036 0.13 13-2" | A2=048 0.13 =T
AL 420" sPAN 2 Aza=rx o3 | are | asm-rr 013 | 10w | nsacrr 013 3, BUREAU OF
A3B =** NOTREQD | 136" | A3B=** NOTREQD | 158" | A3B=** NOT REQ'D 3
42'-0" SPAN g
—— A4=036 0.13 14'-3" A4=0.36 0.13 16'-0" A4=0.48 0.13 -
RISE = 120" DATE:
A5=024 013 7-10" | As=024 013 710" | As=024 013 7-10" :
APPROVED: Laura Shadewald | ;.14

STANDARD 36.16




