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AMERICAN ASSOCTATION OF STATE HIGHWAY AND TRANSPORTATION
OFFICIALS, 2002 AND THE ODOT BRIDGE DESIGN MANUAL.

DESIGN DATA: THE FOLLOWING DESIGN DATA IS ASSUMED:

INTERNAL ANGLE OF FRICTION { ) = 30 DEGREES

COEFFICIENT OF FRICTION ( J = 0.30 i

UNIT WEIGHT OF SOIL = 120 PCF Lo

UNIT WEIGHT OF CONCRETE = 150 FPCF

SLOPE OF BACKFILL = 2:1 {TYPE A & B HEADWALLS)

HEIGHT OF LIVE LOAD SURCHARGE = 2 FT (TYPE C HEADWALLS)
MAXIMUM FOUNDATION BEARING FRESSURE = 2000 P.S.F.

CONCRETE ~ COMPRESSIVE STRENGTH 4000 PSI
{FOCTING, WINGWALL AND FORESLOPE WALL)

REINFORCING STEEL - ASTM ABI5, ABIG, OR AGI7
GRADE 60 MINIMUM YIELD STRENGTH
60,000 PST (ALL REINFORCING SHALL BE
LPOXY COATED)

BACKEILL LIMITATION: WHEN THE DESIGN HEIGHT IS GREATER THAN 10
FT, THE BACKFILL BEHIND THE WINGWALLS SHALL NOT BE PLACED HIGHER
THAN THE ELEVATION OF THE SOIL ABOVE THE TOE, WHEN THE SOIL
ABOVE THE TOE IS AT ITS FINISHED ELEVATION, THE REMAINDER OF
THE BACKFILL MAY BE PLACED.

M )i~ gl covpiiT, TYPE A 106.05 NS PEg pupw

THE REQUIREMEms OF cq MS SECTION 61F SHiv oLy
CONEIEMN, 70 Astm cis=], DIMENIONS oF G
CULVEEY sHivlL corogm T0 DEINIS Sphowg

Slo_ 10000 M8 eacy

X\ jhuffman\Standard Drawings\BCHW \HCHW.dgn Sheet

} o Tg F

EMBANKMENT SURFACE. GEOTEXTILE FABRIC SHALL BE PLACED BETWEEN
THE POROUS BACKFILL AND REPLACED EXCAVATION ADJACENT TO THE
STRUCTURE. IT SHALL TURN UNDER THE BOTTOM OF THE POROUS
BACKFILL AND RETURN 6% ABOVE THE TOP ELEVATION OF THE WEEPHOLE.

WEEFHOLES SHALL BE PLACED 8* TO 127 ABOVE THE NORMAL WATER

ELEVATION OR GROUND LINE AND SHALL HAVE A MAXIMUM SPACING

%-;\I i’(ﬁ;"ff A MINIMUM OF ONE WEEPHOLE SHALL BE PROVIDED PER
GWALL. ’

PREFORMED EXPANSION JOINT FILLER: PREFORMEL EXPANSION JOINT
FILLER (PEJF} CONFORMING TO CMS 705.03, | INCH THICK, SHALL BE
FLACED ABOVE THE FOOTING BETWEEN THE SIDES OF THE BOX CULVERT
AND THE ENDS OF THE WINGWALLS., PAYMENT FOR MATERIALS AND
INSTALLATION SHALL BE INCLUDED WITH ITEM 516 - I* PREFORMED
EXPANSION JOINT FILLER,

T SEALING OF FORESLOPE WALL AND WINGWALLS: AL EXPOSED

FORESLOPE WALL AND WINGWALL CONCRETE SHALL BE SEALED WITH
EPOXY-URETHANE SEALER. THE LIMITS SHALL BE AS SHOWN IN

THE DIAGRAMS BELOW, PAYMENT FOR THE EPOXY-URETHANE

SEALER SHALL BE PER ITEM 512 - SEALING OF CONCRETE SURFACES.

FINISHED
CROUND
INCLUDING
INCLUDING
ENDS
. 7 L o ENDS
EINTSHED INSIDE
: \[ GROLIND BOX
L N
- /
WINGHALL FORESLOPE WALL AND PRECAST BOX

{CULYERT OUTLET BEVEL SHOWN)

LIMITS OF ITEM 512-SEALING CONCRETE SURFACES

(&) - SEAL ENTIRE CONCRETE SURFACE AREA

CULVERT SECTIONS FOR ALL PORTIONS OF THE CULYERT WHICH SHALL BE
IN CONTACT WITH THE BACKFILL., PAYMENT FOR THE MEMBRANE
WATERPROOFING SHALL BE AT THE CONTRACT FRICE BID PER SQUARE YARD
FOR ITEM 512 - TYPE 2 WATERPROOFING.

IF PAVEMENT 1S NOT PLACED DIRECTLY ON TOP OF THE CULVERT, TYPE 2
WATERPROOFING, PER CMS 512,09 AND 711.25 SHALL BE APPLIED TO THE
ENTIRE TOP SURFACE OF THE PRECAST CULVERT SECTIONS AND SHALL
EXTEND ONE FOOT VERTICALLY DOWN THE SIDES FOR ALL PORTIONS OF
THE CULVERT WHICH SHALL BE IN CONTACT WITH THE BACKFILL. PAYMENT
FOR THE MEMBRANE WATERPROOFING SHALL BE AT THE CONTRACT

PRICE BID PER SQUARE YARD FOR ITEM 512 - TYPE 2 WATERPROOFING.

IF PAVEMENT IS TO BE USED DIRECTLY ON TOP OF THE CULVERT, TYPE 3
WATERPROOFING, PER CMS 512,10 AND 7iL.29 SHALL BE APPLIED TO THE
ENTIRE TOP SURFACE OF THE PRECAST CULVERT SECTIONS AND SHALL
EXTENG ONE FOOT VERTICALLY DOWN THE SIDES FOR ALL PORTIONS OF
THE CULVERT WHICH SHALL BE IN CONTACT WITH THE BACKFILL. PAYMENT
FOR THE MEMBRANFE WATERPROOFING SHALL BE AT THE CONTRACT

FRICE BID PER SQUARE YARD FOR ITEM 512 - TYPE 3 WATERPROOFING.

TYPE 2 OR TYPE 3

TYPE 2 TYPE 2 WATERPROOFING
WATERPROOFING ™\ /" WATERPROCFING
-0 -0*

N
I”FEJF~/

TYPE
WATERPROOFIN

1 PESF ‘/

PLAN VIEW SECTION VIEW

WATERPROOFING DETAILS

BASIS OF PAYMENT: ALL LABOR, EQUIPMENT AND INCIDENTALS REQUIRED

TO CONSTRUCT THE FOOTING, CUTOFF WALL, WINGWALLS AND FORCESLOPE WALL
SHALL BE INCLUDED WITH I'TEM 511 - CLASS € CONCRETE (RET-WALL/
WINGWALL - INCLUDING FOOTING) . PAYMENT FOR REINFORCING STEEL SHALL
BE INCLUDED WITH I'TEM 508 - EPOXY COATED REINFORCING STEEL.

__________________________________________________________________________________________________________________________________________________________ ;
, Row Culved@ Jygp28 i2f )5 eh @}q
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GENERAL NOTES w S lfu“

o =g

DESIGN SPECIFICATIONS: THIS STANDARD DRAWING CONFORMS TO PORQUS BACKFILL WITH FIL TER FABRIC V-6 THICK SHALL BE PLACED WATERPROOFING: TYPE Z WATERPROOFING, PER (MS 512.09 AND 711.25, "o" E g

“STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES® ADOPTED BY THE BEHIND THE WINGWALLS ONLY AND SHALL EXTEND TO 127 BELOW THE SHALL EXTEND VERTICALLY ROWN THE ENTIRE SIDES OF THE PRECAST I

DESIGNED
REVIEWED

CHECKED
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Lo WELEL wng - . 503 v P00 300 LUMP UNCLASSIFIED EXCAVATION [ WINGWALL FOOTING) N
H DN~ SHRIK, NoN- METBILIC (g ouT D 509 10000« XX [By__| EPOXY COATED REINFORCING STEEL— -

S - - 15 CLASS QCI CONCRETE, RETAINING WAL WINGWALL ;-

>511 | 460007 |28 s | s@2R. | GeTTheL Upi s AOOTING Y A
51 1wrl 46510 w | .} oex LU=, | CLASS GC1 CONCRETE, FOOTING ™
511 46610 &gme CUEYYR, | CLASS QCI CONCRETE, HEADWALLY
5igv| 330D | 28 oc SOSYFD. | TYPE % MEMBRANE WATERPROOFING [
516~ 13600 | IC e SOIEEE. | 17 PREFORMED EXPANSION JOINT FILLER
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g 297 [iciy, F.F.  FAR FACE B  BOTTOM : s i 3 ar (T&E)
2 I. FOR CULVERT LOCATION PLAN, SEE SHEET ko MAX.  MAXIMUM T&8  TOP AND BOTTOM \— CUTOFF WALL
& Tl joiy MIN.  MINIMUM TYP.  TYPICAL i *\
= 2. FOR PRECAST BOX CULVERT DETAILS, SEE SHEET XXX 'L PEJF PRENFORMED EXPANSION INC.  INCREMENT zZ ol BA;/?S -6 F602
° JOINT FILLER e csc 3
= 3. THE BAR SIZE NUMBER IS SPECIFIED ON THE PLANS we* -7
o IN THE BAR MARK COLUMN. THE FIRST DIGIT INDICATES -
5 THE BAR SIZE NUMBER. FOR EXAMPLE, WW50] IS A
2 NO.5 BAR. BAR DIMENSIONS SHOWN ARE OUT TO SECTION B-B
2 OUT. ALL REINFORCING STEEL SHALL BE EPOXY # AN UNDERSCORE () OR AN ASTERISK (%) , (CULVERT INLET BEVEL SHOWN)
§ FoATED. DESTANER. Usitle. INFOMATION BIEKED. © |
(=]
E 4. THE LAP SPLICE LENGTHS USED IN THESE DETAILS ARE S WINGS.
s AS FOLLOWS: 2°-5% FOR #5 BARS; 2*~I1” FOR #6 BARS. HOM THE, STANARD BRANINGS @
2
2
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X:Nnjhuffmani\Stondord Drowings \BCHW\BCHW.dgn Sheet

Ihw‘t V'ﬂ* Bur Schedile
G@‘f’&ﬁmm»gﬁa Frow

Desen Dete Shefe u 7 LA;. 7
HWpO_ Rebar ol<y7-20 sy £¥igy 1ki - TYPE-] TYPE-5 TYPE

OFFICE OF
STRUCTURAL
ENGINEERING

8

L—B—J
A
[ns]
A
C
CHEGKED | DESIGNER
HEVIEWED

TYPE G HEADWALL REINFORCING SCHEDULE

BAR WEIGHT | & BAR TYPE DIMENSIONS
NUMBER LENGTH &
MARK LBS. ,
. (tBs) | £ A [ B % L ,.
. WINGWALLS B27 . Toe L A ,
X501 |20 22 - B"wr T 176 «~ | 5TR. i W 5t AR Y St ; R R S ST X 2xtelle
Y501, 40 5§71 228 ol 4 0. 1o 4= 9" .. segBy E20ef ¢ pled o b R ST By R B i Sy e B e - S
- 4 A
WW501| 2022 T 8 176+ [STR. 7 || wewerod B A B e e e e
WW502] 24 | 13- B" " [~ 343wr|STR. WiwEog Vet BT ey B ] . .
-
_ FOOTING & GUTOFF WALL L, 308 e nf
V501 |Li26  [y<45. 1" 161~ [STR, pyut Mt Ln EEw e - il
W501 | 35726 e B 117 161~ [STR. o BN e g WAEE ) ) &5
Z501 v 26 i 222w | 5 3. 7 1" 2" P (B Airen)e 2 I 2
. o o N —— __@ & 4 N »—-4’ > =3
p— LEIPRT ] =
F501 T~ |4 & 2.1 14 2 o | T 1w - . (B 7o e 3 3
F502 2~ 9= o 19 « |STRJ] >
F&01 20 19° g"— 594 |STR, - E
F&02 4 19 8% 119 - |STR.
. .;;E...f"
FORESLOPE WALL i) \ o
F5501 4. 9. "~ 38 — [STR.
FSs02 | A0 o - T & T PO T . P T DU INSERT O%T BC]NG
FS503| 16 — - 4" - M T o- 2" o- 8" o g" " o CULVERT % e
DESIGN HER
TOTAL 2291~ R
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Type C Headwall: Reinforcing Schedule Calculations
Reference shall be made to the "Concrete Headwalls for Precast Box Culverts" Standard Drawing for headwall dimensions and reinforcing data.

OSE Home / pemjﬂ Daty Ehe.e;{;_,/ HWOO_ Rebar ol=j9-2p Mg EXcel sheet (for Lor 5deds BO)SC

I= YPE C Heagwor |

If Override Option is Not Used Leave Cell Blank *

ol i f2o

ulvHWBarListCalculation_08 2021.:

S NUMBE
WIRGWAL L — oL 4 MARK
Precast Box Culvert: Footing_ & Cutoff Wall: a T
Span = 988t £.0 Ft. Wi = 8:00t 6.257¢ i FOREGLIRE MALL
Rise = 700t &.o0ft. he= 2:00ft 92 & e R X501 26
Default  Override * hey =-200-ft Z.50 {4 5 = Y601 50
tbox,wall =46-60-n &.Ee0|n E‘ 1 .
toox top = 000N &.0€ Bar Size: 5 L WW501 26
thoxpot = 000N €. GO W V= #5v . g Ww502| 32
| W= #5- - :
Wingwalls: X= #5~ . iy
H = 4-9'5ﬁ’ﬁ = #8BS . — FEOTL NS = § % V501 33
= 650 ft Z= #5- o x W501 | 33
h2 = t0B0ft  (hy=h,=H) P — ’ Z501 33
Ly = 48:80-ft I H.co Bar Spacing: . = =
L= 48607  (L~L) v = 18.007In = | 3l E S F501 9
a=367ft 258 ¢t w = 18.007n s Y I et - goaried | F5O2 2
b= t25ft LEo FS x = 18004 1700 o3 F601 28
c= Fo2ft 350 FF y = 8:06+4m @ 2 g sogd = CHTORF WALL F602 4
zZ= 18.00 in  (z=w) e Wr
- SECTION A-A SECTION B-8 FS501 4
T FS502 13
EF : @ Rpre— FS503 13
___________________ r——————— | ]1 jl !
7 | l
i 4 | ;
; Y 1 " F i_ |
"'a%: \‘\“_ #.r"'ﬁ L | -_m--u._d“n’w.ﬁ:,‘li;fh [ 5
o ) " : I = iz €
& ; % g #“/, : - ;
}'ﬂ k- .|-"|I| r’:qv : lj :!’ = I
___.._.._.._.._._..___.._.._..-.....iﬁ..._ 7 h ;—;
a5 | FEARSE e 1§ bor TPANSE - bl
o et Eoaec.
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BoxCulvHWBarListCalculation_08 2021.xls

If Override Option is Not Used, Leave Cell Blank *
Culverts" Standard Drawing for headwall dimensions and reinforcing data. '

192",
96 "
8
1o-2
vrou”
TYPE C HEADWALL REINFORCING SCHEDULE ’&HW‘H
2 B>t
BAR NUMBER LENGTH WEIGHT TYPE BAR TYPE DIMENSIONS T g
MARK (LBS.)
A B C Yegea®
: WINGWALLS - w{ s«vg :
X501 26 10'- 4" 281 STR. 16
Y601 50 6'- 6" 489 1 1'- 0" 5. 8"
WW501 26 10'- 4" 281 STR.
WW502 32 17'- 8" 590 STR.
FOOTING & CUTOFF WALL
V501 33 7'- 8" 264 STR.
W501 33 7'- 8" 264 STR.
Z501 33 8'- 2" 282 5 37" 1= 2"
F501 9 6'- 1" 58 1 3. 8" 2'- 6"
F502 2 11'- 4" 24 STR.
F601 28 24'- 11" 1,048 [STR.| wiv-(syoruuyd|ic vy o —
F602 4 24 1" 150 |STR.
FORESLOPE WALL
FS501 4 11'- 4" 48 STR.
FS502 13 3'- 8" 50 5 1- 6" o- 1"
FS503 13 4'- 5" 60 g 1- 6" 0- 11" 2= 3"
TOTAL 3,889

BRI i &
. Cutoff Wall: WPNGIRLE =S,
= 8.00 ft “
e COREELBPE MALL
: 2,00 ft E S ’
: 2.00 ft i
e
oy q
3
= #5 o ™
: #5 o
: #5 .
= #6 R —raaTinE e
J ] -
: #5 ” { &
T 7 ‘1', L 1
. . £ e
Ing. J E
. G -‘-2: L5
= 18.00 In = ,__j -:d = ""-.
4 l e o e
: 18.00 in < R 1 - —— LT R
- ta L k=]
: 18.00 in =) L0 Y
:9.00in ¢l v gh e CHTOFF WALL
' . (g 43 -
SECTION A-A
ﬁ-@ g misvesT
|} sl
———— = i 1 1 [
o e I I
Y ol ! §
'4" | |
S _ - 1{.._“.__..,“ L AR |
e 2 I 8 o ¥ o &
N G ) 5 @G _.__.i B ’
xi}; % : I iz b sl
Yo i
¥ = - N .
=
by - 1 - Hl |
4~ o A
E -------------------------------  —
FRAASE % { Sor  SPARSE + § feg |

Lyt

PLAN
FYRE & WEADWALL



