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SECTION C-C

NOTES

APPLICATION: Fuli-Height Headwalls

shall be provided for skewed and non-
skewed culverts having g diameter or

rise of 427 [I0507 to 84”7 [2I100] inclusive.
Type "A” is used when the skew angle

(@2 is fen degrees or less and Type

“B” when the skew angle is over fen
degreegs.

CONCRETE: Concrefe shall be Class C.

REINFORCING STEEL: Bars shalli be
#5 [#/6M1F ond epoxy coafed.

DETAILS AND QUANTITIES: Are shown
for circular sections oniy. When used
with reinforced elliptical concrete pipe
or cerrugated metal pipe arches, it will
be necessary fo adjust dimensions and
quantities fo conform to those listed For
fthe negrers! sizZze circular pipe. The
dimensions established by verfical
diameter shall apply to rise, and
dimensions established by horizontal
diameter shall apply to span. All
calculated dimensions shall be rounded
fo the necrest 1”7 (251, Chamfer all
exposed corners %~ [I91].

FOUNDAT[ON: Where the soil borings
indicalte a bearing cagpacity of less than
2,600 pounds per square Fool [I25 kPal,
ifowill be necessary to increase the
wi/dth of the footing.

HEADWALL LOCATION: To be determined
by the intersection of the embankment
stope at the back of fhe headwgall af
Point “K”. The siopes adjacent fo the
headwall shall be 2:.

PAYMENT: [tem 602 Concrete Masonry
inciudes reinforcing.

24 slope from

Paoint “K” Slope as
shown on
187 {4507 cross sections
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RIGID PIPE END TREATMENT OF HEADWALL —=
LOCATION AND GRADING PLAN FOR
SKEWED PIPE CULVERT - TYPE B
FULL-HEIGHT HEADWALLS (English)

PIPE g ~ope 6~ 15 @ =~ 30° P~ 45° PIPE
Dia. Bar# Conc.|C s Conc. |C Steel C c g 1y c S or
D H g b c ar L h % onc. teel L 1 h h c. one., ee L L h h onc. onc. feel L i h h anc. onc. teel D

p g 2 |\ cup | RcP ! z 'l 72 | cup | rep ! 2 1 "2 | cupP i RCP / 2 Il "2 \ewpl rer | T

foy) | feyl) 1 0ibs.) fcyl | (eyl} | (ibs.) feyl) | (ey!) | (1bs.) fcy) | fcyl) | (/bs.}
427 |4r-ip7|3-37| t-6~ | 2-6~ | #5 |F-7«| 3 -i“| 7.0 | 6.7 | 598 |g-97|4-6~|3-g|5-27| 7.3 | 7. | 6/9 |7r-iov{5-97|3-2%|53-3+| 7.5 | 7.3 | 633 |7r-i07|7-97|3-2|3°-3| 8.7 | &5 | rig | 427
48" |57-57 (3=~ |1"-67 | 27-97| #5 |4'-47|3'-47| 85 | 8.2 | 793 |j0-07| 547 | 417 |3-57| 9.0 | 87 | 776 |8 -97|6"-10"|3°-5%|3-67| 9.4 | 8.8 | oI |&-97|9-27|F-54|5-7| 106 | 10.3 | 925 1 48~
547 |5 417|397 | 1= | 37-0% | #5 |57-27|3-87| 10.3 | 16.0 | 1,069 |117-47|6°-37 | 47-67137-8"| 10.9 | 10.5 |1,0269°-8" {7 -i/*|3-87|3-97| 10.8 | 10.5 | 1,024 |9 -87[107-7+| 387 |3-107| i2.6 | 12.2 | 1,188 1 54~
60" 6= |47-0" | 17-67 [37-37| #5 |87 |31 2.3 | 1.8 | 1,149 (127-77|7-p7 (40107 47-07 | 12.9 | 12.4 | i474 0077 9-07 |3 107 | 4-i7 | 127 | 12.3 | 1,57 [10-7|127-07|3 -107| 47-17 | (4.8 | 14.3 | 1,354] 60"
TE |\ T-Tr 467 | 17 | 3097 #T \TB | 457|170 1 (6.2 | 1,783 18 -1 |8 -l a7 i a=67 7.8 | 1T | 1,810 Y257 ge | 40-37 4=z | 07,3 | is | 1,788 iz -57ar-104 47-37 | 4-8% | 0.2 | 19.6 |2,076] 72"
84~ | 8°-87[5-Q" |1"-10" | 47-3" #8 |9/-0"|5'-0"| 23.7 | 22.8 |2,595(17-77|10°-67 | 6/-47 | 5~(* | 24.8 | 23.9 |2,596|/4-77 13 -4%|4 -0 5°-27| 24.0 | 23.3 | 2,51 |i4-3"|i7-87|47-8~ | 5-2~| 27.9 | 27.0 | 2,990 84~

FULL-HETGHT HEADWALLS (Mefric)

PIPE @ ~pe @ =~ i5° B~ 30° @~ 45° PIPE
bia. Bar#| | hs | Conc.|Conc.| Steel Conc.|Conc. | Steel Conc.| Conc.| Steel C c feel DiA
D H a b c ar . . ee L L h h onc. . ee L L h h . . ee L L h h onc. | Lonc.: Sfee D

z 2 | cMP | RCP ! e 4 g | cMP | RCP ! 2 ! 2 | cMP | RCP / 2 d Z {cuP | RCP
tmm) | comy | tmm) |emmi Lemmy |9 mms | comr | w3 im3) thg) |tmm) | (mm) {(mm} (mm} | (m3) ] cm3) | (kg | tmm) [(mmi {(mm) | (mm) | (w3 | m3)| tkgs | cmmi | cmm [ imm) | tomd | m3) | em3i | ckgi | tmm)
1050 | /500 | 1060 | 450 | 750 |#i6m | 1100 | 950 | 65.73 [ 542 | 271 (2675|1375 | 1125 1975 |5.58 |5.43 | 28/ (2400 {750 | 975 /000 | 5.73 | 5.58 | 287 |2400 |2350| 875 |/000 | 6.65 | 6.5 | 326 |i050
1200 | 1650 |ig75 | 450 1 850 |#/6m |i325 {1025 | 6.5 | 6.27 | 360 3050 |1625 | 1250 1050 | 6.88 |6.65 | 352 |2675 (2075 | ios0 (1075 | 6.96 | 6.73 | 363 |2675 (2800 |ioso | i100 8.1 7.87 | 420 |1200
1350 |18G0 | (150 | 450 | 925 [#I6M |i575 | 1125 | 7.87 | 7.65 | 485 |3450 | /900 |i375 | 1125 | 8.33 |8.03 | 465 |2950G |2425 | 125 | i/50 | 8.26 | 8.03 | 464 |£950 {3225 | lies | 1175 | 9.63|9.33 | 539 |1350
1500 | 1975 (/225 | 450 |1G00 [Fi64# 1800 |1200 | 9.4 |G.02 | 52/ |3825|2i75 | 1475 |/225 | 9.86 |9.48 | 533 |3225 |2750 | 1175 (1250 | 9.7 | 9.4 | 525 |35225 |3650 | 1irs | 1250 | 1.3 | i0.9 | 614 1500
1800 (2300 {1375 | 475 |1075 [#22M |2250 {350 | 13 |{2.4 | 809 |4600 2725 |jroo (1375 | /3.6 | 130 | 821 3775 {3400 | /300 |1400 /3.2 |i27 | &6 |3775 {4525 | 300 | 1425 | 5.4 |i5.0 | 942 |r800
2100 2650 {1525 | 550 |i300 |#254 |2750 (1525 | ig.t | i7.4 | 177 |5350|3275 |1925 [i1550 | /9 |i8.3 | 178 4450 4075 | 1475 |is75 | /8.4 |i17.8 | 1139 |4350 |53575 | 1425 | 1575 | 21.3 | 206 |1356 | 2ioo
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HEADWALLS

3 _ NOTES

Equiid Joat
o Alé.i . . A NE [ HEADNALL where reguired
S8 reinforcing steel } i gt will e provided Br rnonskewed cul—
v : fra X TE haring g diomerer or rive of
36 inches or less
CONVCRETE shall be Clors "C”
REINFORCING STEEL BARS shol/
be Fg rnch rovnd.

DITENTIONT AND QUAIN 7/ T1ES5
are,shorrn Yor circulor seclions onky.
7wl e necessary P5 de¥érmine
His"D reinforeing sleel cimensions for the NP heoohva e~

guired or renfdroed elliptical con~
crete pipe or corrugaled meltdl pioe
) qrefes in accordonce with Me egoo~
- w.| Flons Fold orn 1his oraning.

Charmfer al! exposed corrers 34

o arz e,
Bt EVATION . SECTION A-~A FOUNDITION. Where e soif
Sorings INGICaAre a bedryng Cooacity -
, _ or less Yran Z600 pouvnds per Sguare
S‘T’ANDA@ Ne | HeADWALL roor i will be necessay Y6 incredse
Hhe wioth of the bose.

[‘qd?a ”pi reinforomd wrEel
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A -

QUANTITIES
DIMENSIONS ONE HEADWALL
REINFORCING
DIAMETER_ H L. CONCRETE 1™ g oy
CuU. YDS. LBS.
| 5" 5~2" T~ 1.7 41
[ & 5 =5" &' —4" 2.2 : 57 et '
21" 5 —-&" 9'—8" 2.6 62._ sr{oovlgN cl>—11 BELLEL%ET\'{EAM TONGUEO g:g ;EIT :E:!;Jbg‘i‘QEAM
24° S " {1/~0" 3.3 69 RIGID RIRE
3’011 6""5" 13"‘.‘8" 47 92
36" 7' ~0" 167 —4" 8.5 105
L .CII:L_CULAQ, SECTIONS = 5D + AT
L BELLIDTICAL OR_ DIDE—-ARQCH = 4R_+ 4+ + 3
H CIRCULAR_ SECTIONS = D + + + 44"
H BLLIPTICAL OR_ PIPE~ARQCH = R + 1+ + 44"

D = DIAMETER. OF RIDk BUREAU OF LOCATION AND DESIGN

R = RISE OF DIDE OHIO DEPARTMENT OF HIGHWAY'S
5 = SPRAN OF PRIPEk DATE
+ = THICKNESS OF BARREL
L = LENGTH OF HEADWALL _ G-1GS5
§ I RS S AT HEADWALLS
INLET END OUTLET END R
CORRUGATED PIPE Y .
COND.S&'AQUCTDN MHW - |
W ING
END TREATMENT AT HEADWALL AP a 2 neR L & 0
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PROFILE CIRCULAR PIPE-ARCH
N B : END TREATMENT A"
CAST IN PLACE HW _FOR CORRUGATED METAL PIPE & PLASTIC PIPE (English]
CIRCULAR PIPE ARCH PI|PE ARCH
CONC, CONC. CONC. Top surface of 6 [150
D L H T cu. yds. SPAN | RISE W H I o yds. SPAN | RISE w H T |cu. yds. ;’n!@r headwall exfension]

2 2-07 3°-0~ 2" .21 : 2.67*x5* Corrugations ) w8 s97 | i2-47 | B-5" | 15" 2,04

157 2 -6" 3-2" 127 0.27 ¥l 13« 3-0* | 3°-07 | 12~ 0,31 87~ 63 |13°-0~ | 5°-r~ | I7~ 2.50

8" 3-0" 3°-3" 127 .33 21" 5% 3-6* | 3°-07 | 12~ .35 95~ 677 |i14-0“ | 5-9% | 20" J.i4d Anchor Bolts I’-6"

P il 3-6" 3-4" 12" 0.39 24" 18~ 4'-0" | 3= | 12* Q.43 103" 7ir |I5-0" | 5°-1n" | 227 3.54 E {4501 cenfers

247 4°-9” 3-67 127 0.46 28" 20~ 4°-6" | 3°-37 | 12% .48 e 757 [16°-0" | 6°-1" | 24” 3.96 v

27" 4°-5" 3-8~ 2* 0.53 35" 24~ | 5°-6" | 3°-5" | (2" 0.61 HT* 797 |ir'-9~ | 6°-3" | 25" | 4.89 ~

3g” | 5-g~ 3:-9~ 12 Q.60 42" 29” | 6-6" | 3-7¥ | 12| 073 128" 83~ [18-0~ | 6°-5" | 26| 5.04 5B

33~ 5-6" 3-10” 12" 0.68 49" 33~ 7'-g7 | 3°-g7 | 12~ §.9¢ 137 877 | I18°-g~ | 6°-¥" | 27" 5.45 \.’

Je~ &6-0" 4'-0" 2" 0.76 57" 38" | 9-0" | 4-Q~ | 12* 1.10 142" g/ _|20'-9~| §°-9~ | 27~ 631! - .?’-.\,Jff

39~ 6°-6" 4'-2" 12” 0.84 64" 43 1i0-0% | 4-4~ | 12~ .31 &*x2" Corrugalions r / o

427 | 7-g” | 4-3% | t2* | 0.82 7ie | 4r< lu-07 | 47-87 | 127 | 1.54 {18* Corner Rgdiys) 4% 3

48" | 8-g~ 4'-6" 12" 140 x7re | 52% | 1-8~% | 5°-37 | (2" 1,84 x5°-{"| q'-F7* | -7 | 5°-77 | 12* .89

547 | 9'-3~ 4'~9” 2" .33 *g3~ | 57~ |12-4” | 5°-5" | |5% | 2.46 ®E7 =47 g7-g7 | 12-p~ | 57-8 | 14~ 2.2 T

60~ | 10'-6" 5-6" 127 {78 6"x2" Corrugalions x67-9") g'-j" [ 12°-47 | 57-97 | 5" 2.42

66~ | {I'-9* 5-9” 2" 2.06 (31" Corner Radius) #7-0v| S5e-p | j2e-B7 [ 5-jg” | 187 | 2.44

72T | 13'-0" | §:-0" 2" 2.37 {3°-3%) 9'-4~ 1237=-417| 7°-11" | 327| 9.63 7'-3% | 5'-37|1g2-H | 5-nr | 17| 269 1

78" | 14°-3* | &°-3" 14" 2.94 13°-6"| 8*-p" 1 24~9" | -0~ | 327 | 1042 7°-8~ | 5°-5~[13-2~| 6°-0" | 18" | &.77

84~ | 157-6% 6£°-6" 147 3.30 f4°-g~| 9°-8” 124-i0”| 8- | 33| /0.33 7= | 577 | 140-07 | 6-17 | 20" 3.5 W

90" | 16°-9~ 6'-9” 16" 4.00 fq4-271 9'-1g” 1 25°-9~ | 8--2“ | 33| 10.87 g'-2" 1 5'-8" |14'-8" | 6°-2" | 2/” 3.45

96" | 18-0" 7-g” 16 4.40 iq-5"110"-0"} 26'-7~| 8-3“| 337| 1.38 g-7" | 5=l |i15-0" | 6°-3" | 22" 3.75

1g2" | 19°-3~ | 7°-3~ 18" 5.28 4=~ 10°-2"126"-97| 8°-4” | 34”| 1168 8'-10” | 6°-4” |157-10"| 6'-4" | 23" | 4.5

108" } 20°-6” | 7'-6" 207 6.21 15-47110°-4"126°-11"| 8'-57 | 347 1196 @-47 | 6'-3"|16°-0" | 6'-5" | 24" | 4.65

Hae v 21-97 79" 22" 7.25 15-77110-6"127'-9% | 8-~ | 34~ [2.5] 9°-67 | 6-5~[16'-i0"]| 6°-6" | 26" 4.93

120" 23°-0” g'-o~ 24" 8.38 {5-10” 10°-8128'-7~ | 8'-7~ | 357 i3.06 g-9” | &-r~ |Ir -9~ | &°-F" | 27" 5.4/

*®126" 23°-0" | -5~ 26” 8.64 16°-37110°-10%128°-8"} 8°-8“ | 35~| 13.34 1g-37| 6°-9~ |i7'-1p07| 6°~-8” | 27| 5.45

132% 23°-0” 8-6~ 28" 9.23 i6'-6"| 1I'-0" {29'-7* | -9~ | 35~| 13.94 10°-8*| g'-H”"|I7"-11"| 6°-9" | 27~ 5.59

1387} 24’-1 | 8°-9” 307 | 1050 {ir-g7| r-27 {29-87 1 8 -i0"| 367| !4.24 0= | 7:-1~ [18°-ip”| 6°-10" | 28" | 5,97

144~ 25 -2~ 9'-0~ 32~ 11,89 {77=-27 H'-4* {30°-7"{ 8-11" | 36”| }4.84 '-5%} 7°-37[18-1" | 6°-1i" | 28" 6./12

150" | 26°-4" | 9'-3~ 347 | 13.38 -5 n-67131°-5"1 9°-07 | 367} 15.42 H-771 7°-5~19°-9~ | 7-0" | 28" | 6.52

1567} 27'-5* g'-6" 367 15.04 ire-nel -8 1 310-77{ 9= | 377} 15.83 =107y 7o-77 | 20°0-97 7-1" | 297 6.94

162" { 28°'-7" g-97 38" 16.75 1§ -1 | W-10”132°-5~{ 9°-27 | 37| 16,43 12'=-47 7'=-9” | 20°~iQ"| 7°-2" | 28" 7.2

168~ | 29-8” | {0"-0” 40" 18.61 18-77112-0"132°-6"1 9'-37 | 37"| 16.78 12-6"¢ 7'-H" | 21-8"} 7'-3" | 29" 7.53

747 1 30°-9~ | 10°-3% | 42% | 20.28 |18°-8"|12-2"|33-47]| 9-4* | 387 17.43 12°-8%1 g-i* | 22'-7"{ 7-4” | 307| 7.95

180" ) 3r-1i" | 10°-6" 43~ 21.87 1ig-3*|12-47|33°-5%] 9'-5" | 38| 17.78 [|i2'-10*] & -47|23°-77V 7'-5~ | 30| 8.48

186" | 33°-0% | 10"-9” 44 23.54 |19°-6"|12-6" |34’'-5"| 9'-67 | 387 18.49 13'-57| g'-5” | 23'-7"1 7'=6" | 30”| 8.63

1927 1 34°-2* | 1’-0” 45" 25.30 |19'-8”|12°-87|35-3| 9-7~ | 39¥| /9.9 137-117 8-7" |\ 23°-7" 7°-7" | 31" 8.8/

798" | 35°-37 [ I7-3" | 467 | 27.12 |19 -11"|12-10"|36-3" | 5°-87 | 397| 19.95 | 14-I"| 8-97125-1" | 7-6”° | 377 | 9.20 END TREATMENT "B”

20471 367°-47 H-6" 47" 29.15 20'-5"13-0" | 36°-3“| 9°-9~ | 39*| 20.30 {4'-37 8-t“125-6"| 77-9% | 31~ 9.78

210”1 37 -6 -g” 48" 3103 (2o -7"|i3'-27|37°-2* | 9°-10"| 407 | 2105 14 -107 91" 125°-6" | 7'-10" | 32| 10.25

2i6“ 1 38°-77 | 12°-0" 497 | 33.43 3*xi* Corrugalions 15-47| 9°-37125°-6" | 7°-11* | 32*| 10.25

22271 39°-87 [ 72’-3% | 50" | 36.°26 40% 371667 | 3= | 127 0.0 {5°-6"| 9'-57126°-5"| 8°-0" | 327 10.74

228% | 40°-10" | 12°-6" 517 3r.52 46" 38" 7'-87 | 3°-9"% | 127 0.85 15-8"| g'-r~ |[27'-57] 8- | 33*] 11.28 See Sht. 2/2 for NOTES

2347 420" | 12°-9" 52" 398.85 53~ 41 Q-0 | 47-07 | 12" 1.06 510" 9'-10“128°-5"| &-2" | 33”| 12.00 ond Metric Pipe Table

2407 43°-17 [ 137-0% | 537 | 42.78 60" 467 [10°-0" | 4747 127 1.27 i67-5" 9'-11" | 28°-5"| 8°-3” | 33" 12.09

2467 | 44°-27 | 15°-37 54~ 44,83 66" 517 r-07 | 4°-87 | i2” 1.54 16°=7" | 10°-1" |29 -47| 8" -4" | 34*| [12.64

252« 45'-47 | {3°-67 55~ 47 .44 *F 3" 55" H-g” | 5°-371 127 1.81 - B -- - - ~-

* Chonnel configuration for pipe sizes belween end freatment “A” and end tregiment “B” is determined by
2:l slopes passing through g point 67 [i50] below the top and at each side of the headwall, For end
treagiment “B”, 2: slopes are tangent to pipe.
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194 [475]
4

6~ [1501]
min. galv

L__ 24" (647

=

Y 1193
diag. bar

5" [1251

4Rad.= v (191 max.

3%~ [103 min.

l’%”
- [

L .
frésrf"] l‘“

Anchor defail (See ANCHOR
BOLT Detfail, this Sheet)

Flow line

A\

ftem 60! Riprap using
6“[1501 Reinforced
Concrete Slgbd

Anchor Boll (See ANCHOR
BOLT Defaii, this Sheet)

&7 [i501]1 extension required

when Riprap is specified

{tem 60! Riprap using 67 [1501]
Reinforced Concrefe Siab

(ASTM A 325 and A 153} DETA]L
CAST IN PLACE HW FOR CORRUGATED METAL PIPE & PLASTIC PIPE (Meiric)
CIRCULAR PIPE ARCH PIPE ARCH

o w H T C%Nf. SPAN | RISE w H T cg!gc. SPAN | RISE W H r Cgﬂf.
300 600 825 300 0.6 : - 68x13 mm Corrugations C | *2025| 1475 | 3750 | 1650 | 375 .64
375 750 975 300 0.21 425 325 825 925 | 300 0.24 2175 | 1575 | 3850 | I700 | 425 .91
450 925 1000 300 g.25 525 375 075 925 |[300 0.27 2450 | 1675 | 4275 | 1750 | 500 2.40
525 1075 1025 Joo 0.30 600 450 1225 975 | 300 0.33 2575 | I775 | 4575 | /800 | 550 2.7!
600 1225 1075 Joo 0.35 700 500 1375 | 1000 [ 300 0.37 2800 | /1875 | 4875 | 1850 | 600 3.03
675 i375 25 300 0.4 875 600 675 | 1050 | 300 0.47 2925 | 1975 | 5400 | 1900 | 625 3.74
750 i525 50 Joo .46 1050 725 1975 1100 | 300 0.56 3200 | 2075 | 5475 | 1950 | 650 3.83
825 1675 175 300 0.52 1225 | 825 | 2325 | 1150 | 300 0.69 3425 | 2i75 | 5800 | 2000 | 675 4.17
900 825 1225 Joo 0.58 1425 850 | 2750 | (225 [ 300 0.84 3550 | 2275 | 6325 | 2050 | 675 4.82

975 1975 1275 300 0.64 1600 | 1675 | 3050 | 1325 | 300 .00 150250 mm Corrugelions

1050 | 2i25 1300 | 300 0.70 775 | 175 | 3350 | /425 | 300 118 {450 mm Corner Radius)
1200 2450 1375 300 0.84 |*/925]| /300 | 3550 | 1600 [ 300 1,41 #1825 | 1375 [ 3550 | I700 | 300 /.45
1350 2825 1450 300 o2 |*2075| 1425 | 3750 | i650 | 375 /.88 */900 | 1425 | 3650 | /725 | 350 .62
1500 J200 1675 300 1.36 IS0x50 mm Corrugglions ®#2025| 1475 | 3750 | IF50 [ 375 1.85
1650 3575 1750 300 .57 {775 mm Corner Rodius} *2100 | 1525 [ 3850 | 1775 | 400 1.87
1800 | 3850 1825 | 300 1.81 3975 | 2600 | 7300 1 2425 | 825 7.36 2175 | 1575 | 3925 1§ 1800 | 425 2.06
1950 4350 1500 350 2.25 4050 | 2850 1 7550 | 2450 [ 825 7.74 2300 | 1625 | 4025 | 1825 | 450 2.2
2100 4725 1975 350 2.52 4200 | 2900 | 7575 | 2475 [ 850 7.90 2375 | 1675 | 4275 | 1850 | 500 2.41
2250 5100 2050 | 400 J.06 4250 | 2950 | 7850 | 2500 | 850 8.31 2450 | 1725 | 4475 | 1875 | 525 2.64
2400 5475 2125 400 3.36 4325 | 3000 | 8100 | 2525 | 850 8.71 2575 | i775 | 4575 | /800 | 550 2.87
2550 5875 2200 | 450 4.04 4475 | 3050 | 8/150 | 2550 | 875 8.93 2650 | /1825 | 4825 | 1825 | 575 3.7
2700} 6250 2275 | 500 4.75 4600 | 3100 | 8200 | 2575 | 875 9.4 2800 | 1875 [ 4875 | 1950 1600 3.56
2850 6625 2350 | 550 5.54 4675 | 3150 | 8450 | 2600 | 875 9.56 2850 | 1825 | 5125 | 1975 1650 3.77
3000 T000 2450 | 600 6.41 4750 1 3200 | 8700 [ 2625 1500 9.99 2925 | 1975 | 5400 | 2000 1675 4,14
*#3/50, 7000 2525 | 650 6.6/ 4875 | 3250 | 8750 | 2650 {8001 /0.20 3075 | 2025 | 5425 | 2025 | 675 4.7
3300 Fo00 2600 | 700 7.06 4950 | 3300 | 9025 | 2675 {9001 10.66 3200 | 2075 | 5450 | 2050 | 675 4.27
3450 7350 2675 750 8.03 5/00 | 3350 | 9050 | 2700 | 925 10.89 Jzrs5 | 2125 | 5750 | 2075 | 700 4.56
3600 7675 2750 | 825 9.09 5150 | 3400 | 8325 | 2725 | 925 | 135 3425 | 2175 | 5775 | 2100 | 700 4.68
37501 8025 2885 1875 10.23 | 5225 | 3450 | 9575 | 2F50 | 825 11.79 3475 | 2225 | 6025 | 2125 [700 4.98
J900| 8350 2900 {925 .48 5375 | 3500 | 9625 | 2775 | 350 | /2.0 3550 | 2275 | 6325 | 21650 | 725 5.3/
4050 | 8700 2975 875 12.81 5425 | 3550 | 8875 | 2800 | 950 | 12.56 3700 | 2325 | 6350 | 275 |725 5.44
4200 9050 3050 11025 14.23 | 5575 | 3600 | 9800 [ 2825 | 950 | i2.83 3750 | 2375 | 6600 | 2200 | 725 576
4350 8375 Jizs {1075 15,51 5625 | 3650 |10 150]| 2850 | 975 13.33 3800 | 2425 1 6875 | 2225 | 750 6.08
4500| 9725 3200 { oo 16,72 5775 | 3700 [/0 Ir5| 2875 | 875 | 13.5% 3850 | 2500 | 7200 | £250 |[750 6.48
4650 | 10 050 3275 | 1125 18.00 1 5850 | 3750 |/0 500| 2900 | 975 14.14 4025 | 2525 | 7200 | 2275 | 750 6.60
4800 | 10 425( 3350 {50 19.34 1 5900 | 3800 |I0 750| 2825 (/000 14.67 4175 | 2575 | 7200 | 2300 [775 6.74
4950 | 10 750| 3425 (175 | 20.73 | 5975 | 3850 |l 0501 2350 |ioo0| i5.25 4225 | 2625 | 7650 | 2325 | 775 7.0
5/00 | /1 g75 | 3500 1200 22.29 | 6:/25 | 3500 {11 0501 2975 |t000]| 15.52 4275 | 2675 | 7775 | 2350 | 775 7.48
5250 | Il 425 | 3575 [t225| 23.72 | 6/75 | 3950 {i/ 325] 3000 [1025]| 16,09 4450 | 2725 | 7775 | 2400 | 825 7.84
5400 | 11 750 | 3650 [i250| 25.56 75225 mm Corrugolions 4600 | 2775 | 7775 | 2425 | 825 7.84
5550 i2 125 | 3725 |[ters | 2772 | 1000 775 1975 108 | 300 0.54 4650 | 2825 | 8050 | 2450 | 825 8.21
5700| 12 450| 3800 |1300| 28.69 1150 900 | 2325 | {i50 | 300 0.65 4700 | 2875 | 8350 | 2475 [ 850 8.62
5850 12 800 3875 [i325| 30.48 | 1325 | 1025 | 2750 | 1225 | 300 0.81 4750 | 2950 | 8650 | 2500 | 850 9.7
6000 13 125| 3950 (/350 32.33 | /500 | 150 | 3050 | 1325 | 300 0.97 4925 | 2875 | 8650 | 2525 | 850 9.24
6150 | 13 450| 4050 |I1375| 34.27 | 1650 | /1275 | 3350 | 1425 | 300 118 4975 | 3025 | 8950 | 2550 | 875 3.66
6300 13 825| 4/25 (1400 | 36.27 | *#/8251 (375 | 3550 /600 | 300 /.38 -- -- -- -- -- -~

* Channel configuration for pipe sizes between end freafment “A” and end treatmenf “B* is determined by

2:1 slopes passing through a point 67 [I50) below the fop and at each side of the headwall. For end
treatment “B”, 2:1 siopes are tangent to pipe.

Width of riprap

shall be equal fo
width of headwall
unless ofherwise
shown on plan

5 115 m] Iltem 60! Rock Chaonnel

Protection (with filfer}

&6” [1501 extension

I
1
1
"Il [a—

No. 3 or No. 4 granular bed,
€% [IS01 thick, or Fiiter Fabric
per CMS 601.09.

OUTLET CHANNEL PROTECTION DETAIL

The depth of the riprap cufoff wall (2°-6" {7601 min.)
shall match the thickness of the rock channel
profeciion shown on the plan plus 67 [I501].

NOTES

GENERAL: |f the pipe is depressed, o riprap reinforced concrete
slab shall slope up lto the channel boiffom at a slope of 6 fo |

and ferminate wilh g cufoff wall that has a depth of 67 [I50]7
below the depression depth, Paymenf for the stob shall be made per
square yard of Item 60! Riprop using 6" Reinforced Concrete Slob
and shall inciude the cosf of the cufoff wall. Reinfarcing for

the 6" reinforced concrefe siab and cufoff wall shall be as

shown on Sfandard Hydraulic Consfrucfion Drawing CB-3.1,

This drawing is for cost in piace half-height concrete headwalis.

When furnishing precast half-height headwalls, conform fo pre-gpproved
designs on file with the Office of Maferiagls Managemenf. Precast
holf-height headwalls are only approved for round conduifs with o
maximum conduif diamefer of 787 [1950]1.

CONCRETE* Heodwall concrete shall be Cless C. Concrefe quantities
are based on headwalls without the 6% [150] extension under the
channel protection.

ANCHOR BOLT St Bolts (as detailed) for anchoring both ends of mefal
pipe shall meef ASTM A 307. The top 6“ [I50] min. of bolf shall
be galvanized according to ASTM A I53. Cost of anchors shall be
included in the unit price bid per Foot [Mefer] of [tem 603.

Headwall dimensions ore bosed on end freaglment “A” for pipe sizes
up to and including 1207 [30003, 74*x47" [IFT75x1i75], and 66" x51"
[1650x1275], and on end freatment “B” for sizes over and inciuding
1327 (33001, 13°-37x9°-4" [3975x28001, and 7'-37x5"~3~ [2{75xI575].

PLASTIC PIPEt Pigstic pipe may not be available in agll the sizes
specified on fhis drawing.

See Sht. 172 for End Treafment A" End
Treatment “B,” and English Pipe Table

Thickness shown on fhe plans
and used for computing quanfity
of Item 60! R.C.P. (with fFilter)
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o8 Top surface
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Flow
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L]
PROFILE
Sge Sheei 2 of 2 For
FPipe Tables and NOTES.
ltem 60! Riprap using
&” [i50] Reinforced
Concrefe Slab
Flow Iine
1 :;
i .
1 6" [I501 exlension required

when Riprap is specified

INLET CHANNEL PROTECTION DETAIL

Ds2 o Span
(e (6007 (2’ [6007
W min.} " min.}
CIRCULAR ELLIPTICAL

CONCRETE PIPE

Width of riprap
sholl be eqgual fo
width of headwall
uniess otherwise
shown on plan

ftem 60/ Rock
5-0” [1.5 m] Channel Profection

| fwith fifter)
/Flowline

Thickness shown on plan and
used for computing quantity
of [fem 60f R.C.P. (with Filter)

6" [150] |
Extension

L
:

Ifem 601 Riprap using
&” [150] Reinforced
Concrete Slab

\ 9v (2257

Cutoff Wall

No. 3 or No. 4 granular bed,
6~ [15071 thick or Filter
Fabric gas per CMS 601.09

QUTLET CHANNEL PROTECTION DETAIL

The deplh of the riprap cultoff wall (27-6" [7T50) min.)
shali match fthe thickness of the rock channel
proctection shown on the plan plus 67 [1501].
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Width of riprap and reock channel protection shafi -

be equal to the width of headwall unless otherwise

shown on the plans.

(Minimum width 4°-0" [1.2 m].)

C.I.P. HEADWALL FOR CONCRETE PIPE (English)|

NOTES

GENERAL: f the pipe is depressed, a riprap reinforced concrete
sfab shall slope up fe fhe channel boftom of g slope of 6 fo |

and ferminafe with a cutoff wall thal has a depth of 6 [i50]
below the depression depth. Pgyment for fhe slab shall be made per
squagre yard of ltem 60! Riprap uvsing 6“ Reinforced Concrele Sigb
and shall include the cost of the culoff wall. Reinforcing for

the 6" reinforced concrefe siob ond cutoff wall shall be as

shewn on Standard Hydroulic Construction Drawing CB-3.1.

This drawing is for cast in piace half-height concrete headwalls.,

When furnishing precast half-height headwalls, conform to pre-approved

designs on file with the Office of Materials Management. Precast
hair-height headwalls are only approved for round conduits wilth a
maximum conduit digmeter of 78* [19501],

CONCRETE: Concrete for headwalls shall be Class C.

Concrefe quantities ore baosed on headwalls without the 67 [I501]
extension under the channel protection.

C.I.P. HEADWALL FOR CONCRETE PIPE (Mefric)

CIRCULAR ELLIPTICAL
D w H r | Conc. | spon | Rise| w H | T | Conc
cu. yds, cu. yds.

t2ry 2o-p~ | 3°-0% | 127 0.20 23" 14" 3r-g7 | 37-2%1 12" a.29
157 2-g~ | 3-2% | 27| 0.25 30~ 9% 3-77 | 3°-4" 4 12% 0.35
18”1 3°-0 | 3-3~ [ i2”| 0.3] 347 | 227 | 3°-47| 3°-5*1 127 0.38
2171 3°-67 | 3-4~ | 12”7 0.37 J8” | 247 | 4°-67| 3-6"] 12" 0.44
247y 4°-g7 | 3°-6" ] i2"| 0.43 42" 2r” | 4°-8% | 3-77q 12" 0.45
27l q47-67 | 3-8~ | 127 0.49 457 | 297 | 5-27 | 3-8§7 | 12" .49
307y 5-0~ | 3°-9~ | 27| 0.56 49~ 1 327 | 5'-5" | 3-107| 12" 0.52
331 5-6~ | 3'-1p~| 127 | 0.62 537 347 | 5-u~| 4'-0" | 14" 0.66
3671 6°-0” | 4'-0~ | 12" 0.69 60 | 387 | &-107| 4'-2" | 14" 0.82
39~ 6°~6" | 4-2~ | 12" 0.77 687 | 437 | 8-0”7 | 4-4" | 16~ 1.0/
427 70" | 4°-3~ 1 12"} 0.84 76" 48" | 9-2v | 5-0" | 16" 1.34
48~ | 8-0" | 4'-6~ | 14”1 .09 83~ | 53”1 10°-4"} 5°-2" | 18" 165
54| -3 | 4'-9~ | 147§ 132 91" 58~ | II’-6” i 5'-5"| 18" 1.97
60~ {0-67| 5°-6~ | 16| 1,93 98~ | 637 | 12°-77] 5'-77 | 20" | 2.38
667 H-9” | 5-g~ | 1871 2.42 1067 | 687 1 13°-9~{5°-10"]| 207 | 2.69
727 | 137-07| 6°-0" | 18" 2.77 H3~ | 727 14'-8%{ 6"-0" | 22" 3.14
78" | /14'-3%| 6'-37 | 207 | 3.37 121" F7e | I5-11"] 6'-37 | 22| 3.49
84%| I5°-6%| &'-6" | 22"| 4.05 1287 82| Iv'-0”| 6’-5" | 247 | 4.04
90« | 167-97} £°-9% | 22%| 4.5/ 136" 87~ | i8’-2"| 6'-8" | 24| 4.84
ge” | 18'-0"1 7'-0” | 247 5.3/ 1437 927 | 19°-4"| 67-10"| 26~ 5.12
1027 19°-371 7--37 | 26”| 6.20 I5i* | g7~ | 207-6"| 7'-17 | 26" 5.42
108”1 20°-6"| 7'-6” | 26”| 6.78 1667 106~ | 22'-7”| 7’-5" | 28" | 6.60
tiq~l 2i--g7| 7-97 | 28*| 7.81 1807 ¢ 116”7 | 24’=j0"| 77-10"| 30”7 | 7.95
2o~y 23-0”| 8°-0" | 30| 8.93 -~ -~ -= -- -~ --

ize"] 24°-3"| 8-3* | 30”| 8.57 i “- == -- -- --

13271 25°-6"7| §-6¢~ | 32"| 10.684 -- -- -- -- -~ -~

1447 28°-8”| 9'-0" | 347| 13.00 -- -- -- -- -- --

CIRCULAR ELLIPTICAL
oD | w H r | €oc. | Spon | Rise | W H | 1 |Conc
(mm)| (mm) (mm? |tmmy| (m3) tmm) | imm) | (mm) tmm) | tmm)| (m3
300 600 925 | 300 0.5 575 | 365 925 975 | 300| 0.22
375 750 975 | 300| 0.9 770 | 450 1100 1025 | 300 | 0.27
450 1 200 1000 | 300 0.24 865 | 550 1200 1050 | 300 | 0.29
525 | 1050 | 1025 300} 0.28 360 610 1375 075 | 300 | 0.34
600 | 1200 | 1075 | 300} 0.33 | 1055 | 670 1425 HO0 | 300 | 0.34
&75 | 1350 1125 | 300% 0.37 115G | 730 {575 125 | 300 | 0.37
750 | 1500 {150 | 3003 0.43 | 1250 | 795 1650 H7S5 | 300 | 0.40
825 | 1650 H75 | 300] 0.47 | {345 | 855 1800 1225 | 3r5 | 0.50
900 | /1800 | 1225 | 3001 0.53 | 1535 | 975 | 2075 1275 | 375 | 0.63
975 | 1950 1275 | 300 | 0.59 | 1730 | 1085} 2450 | 1325 | 400 | 0.77
1050 2100 | 1300 |300| 0.64 | /1920 | i220 % 2800 | 1525 | 400 | 1.02
1200 2400 | 1375 | 350 0.83 210 | 13401 3150 1575 | 450 | 1.26
1350 2775 | 1450 | 350 1.0/ 2305|1465 | 3500 | 1650 | 450 | 1.5/
1500| 3150 {1675 | 400 | 1.48 | 2455 | /585 | 3825 | 1700 | 500 1.82
1650 | 3525 | 1750 | 450 1.85 | 2630|1705 | 4200 (775 | 500 | 2.06
1800 | 3800 | 1825 (450 2.2 | 2880|1830 | 4500 | 1825 | 550} 2.40
1950 | 4275 | 1900 {500 2.58 [ 3070} 1950 | 4850 | 1900 | 550} 2.67
2100 4650 | 1975 | 550 | 3.0 {3265 2075| 5i75 {950 | 600 | 3.09
2250 5025 | 2050 | 550 3.45 } 3455 | 2195 | 5525 | 2025 | 600 3.70
J2400| 5400 | 2125 | 600 | 4.06 | 3648|2315 | 5900 | 2075 | 650 3.9/
25501 5775 | 2200 | 650 | 4.74 | 3840|2440 | 6250 | 2150 | 650 | 4.4
27005 6150 § 2275 | 650 5.8 | 4225|2680 | €875 | 2250 | 700 | 5.05
2850 6525 | 2350 | 700 | 5.97 4610 | 2925 | 7575 | 2400 | 750 | 6.1
3000| 6900 | 2450 |750| 6.83 -- -- -- “- -- --
3150 7275 | 2525 (750} 7.32 -- -- -- -- -- --
3300| 7650 | 2600 | 825 8.29 -- -- -- -~ - --
3600| 8400 | 2750 | 875 | 9.94 -- -- -- -- -- -~
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HEADWALLS

ormmal 76 ¢ . ' NOTE’-S

LI PPN | oF rocoway N2 Z HERDLAZLL where reguired
j,.gb Lorallel 7 & Wi be provided for stewed culveris
{ OF roadivay: g a aramerer or rise of 36
1CHES Or fess.
CONCRETE shHall be Chzss T
REINFORCING STELL BARS
shall be 25 inak rowurd,

Egual spaces no R
78 exceed 2O I '

] '
e e e
/\ / > | (5/&"9‘ reinrorong el

Rrovide a mmirirmurn
/) / . oF two verfical bars.

DINTENYSIONS ANYD QUANTIT/IES
Q@ SAOLTI FOr Crrouiar Seciions ol
Wher vsed it reirforced elliprvcal
concrer? poe or corrugared mers/
pgoe arches 7wt be necessarys 78
gererminie such Srnensions and
L quanitities which shall gererally
PLAN : COnFarsTy Wt hose frsred For FhHe
V, 14 ] INLET END QUTLET END nearesy size crrouiar proe. The
/ L_ _J GROOVE OR_BELL UPSTREAM TONGUE OR_SPIGOT DOWNITREAM Srrrernsions esihblished '6.)/ vertical
I H RIGID PRIPE drarmerer sAQ/ aoply 8 rvse ana
Yhe irmensions esrtbrsliishes by
' z SECTION A-~A Rorizomnit/ dramerer Aol gpels 75
SOa7.
Chomler aff exposed corrners 34
o arr /Ch. '
FOUNDRTION. Where rhe sorl/
borings mnaicare o bearing capacily
oF fess Frarr 2600 oounds oer sguare
FROFE I Wl b necessory. 18 nCrecse

e raioromg sTEel.

Ba"E reirSrony SPEeLy,

e B rernroreiig eel FHE wrd P o Fe Foorirg.
ot
i ' N )

1[ x

) :‘g . -
1 INLET -END - . QUTLET END

L_%__] COR@GA’T&D RPIPE
ELEVATION SECTION B~B - - END TREATMENT AT HEADWALL
Has]|5° : £=30° A=A45° #=c0°

[CIAM DIAM cY | LBS.IDIAM] CY. | LBS \ CY.| LBS.
15°2-11'o=1M -7 2-9'| 2-81 522 14l 41 [ 15 2-1Fo-T] r~713-1"2-a15-2 2221 -5 1.6 42 |15 2~ o= 1-7|8«z-8| 52 2-2] 15" 1 .81 44 [ 15" 2= oHT| -7 5-a'| 28| 52| 2-2| 1-5'| 2.3 54

! LIPIPE] CONC{STREL
PRer ) T |y Zl b ] k| e et T T Tz e | e | e OSPTERRRED T T w2 A e concistzedtoeel T Tz | n | | e PN
"_2“ |4_.5I|

15 4-

| -5

TN: 1837 1= Fl-013a(3-2 55" 258 =77 1.8] 46| 18" |3-71 -1 im0)3-8|3-275-5" 2-5| -7 2.0| 4 | 1| &13-7] -1 1-i0|4-¢|3-2'|5-52-5| I-7'| 2.3 56 | 18" 3-7 /- I'| 1101 6-4 3-2° 5-82-5| -7 2.9 &1

W 2 P4 F=3Z-2] 301358 5'-:_‘3'12"5" -8'zz| 50|z14- 1T 1-3z-24-3|3-8"|=-a|z-a8] -8l 24|52 |z 1"|4-1] I-3|z-2'| 52| 3|58l 28] -8 2.8 | & | | 2V"|4=1"| -5 2-2"| T~41 3-8 5-8'| 2-8'| -8 3.5 T3

Q [z a-M -5 z-|4-aa- 2151120 -0 2.7 | @1 | 244-97 -512-6"4104-2" 511241115101 3.0 | 63 | 24'| 49 -5 2-6] 511142 S| 21 1 MO 3.4 | 67 | 24"| 4-9)| -5 246" 8-414-2| 5 I 2=1'| 14101 4.3 | 80 BUREAU OF LOCATION AND DESIGN
o - — 1 nf ) o - i 1 W 1 11 ) 111 1 1 i 1l 1 It 1] 1] 1!} 1 11} 3 1| 1] J | t sl A ot [ 1 1

235 -TlZ0 545265 |3-5 22| 3.8 | 76 {3051 I-712-0]6-0|5-2|6-513-5]2-21 42 | 78 | 205 -7 20| 7452 6-5] 3-5] 2-2] 4.8| 20 | 30| 51| -7 20 i0-4] 2’| 6-5% 35" 2- 2] 6.0 [ 105 OHiO _DEDARTMENT OF H‘GHWA‘;fTE
O e 70 IO 3 A 6T 6-2| 7-0| 4-C12-6| 5.4| 7|36 7-0' 0] 3-4| 7464’ 7-014-0| 2-6. 58| 57 | 36| 7-0] -0|3-4|e-1}6-4| 7-0] 40| 2-6 6.6 110 | 38 7-0| Hol 342 8]e-a] rol4olz-¢laesliza oroeh

oo -7 3-3 3-2 5-2 22 -0 1.9] 4715 3-g0-1 1713w 32 s2le-2 -7 1 9 | 47 | 1513701 i-Tare a2 52| 22| -5 2 1| 50| 15" | 34| oHIf| 1-7| 6-4|3-2'| 52| 22| - 4| 2.6 | 59 | 'E A D‘i 7. ‘ : ‘ s

Pk

& [T 011 M0 30| 3-8 5-5| 22 512- 01 2.4] 57 | 18746 1-1| i-014-F|2-8]5-5|2-5| o] 2.2 | 57 | 10 42| 1| I-0[5-2 3-8 55 25| -7 2.6 | 60 &' 311| I-1'| -0 =4l 3-85-5] 2-5] -5 2.3 | 70

g 2158 L3 2244l 4-2| 5-8] 2 a'2-3 2.9 | ea | 2 |52 1-3|2-2|4-0]4-2) 58] 28|l a0 [ ea | 217 40| -3 |2-2'|5-1 1|4~z 58|z 1-9] 3.2] 71 { 2V'|4-7]| -3 2-2'| 84| 4-2|5-8] 28] [-714.0| 77

O | zae-51 I-5| a4l 4= 5= -1 26} 3.5 | 74 | z4'|5-11| I-5l2-g|5-5'|4-a] 5 2-1 1 2-2] 26 | 74 | 248" 5-6] -9 2-6la-7|4-a] 5111 2-1] -1 3.8| 83 | 24" 52| -5 26 9-4| 4= 3 I 2-11 1-9114.7| 95 YRV
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