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[o]
BILL OF REINFORCING FOR ONE HEADWALL O® SKEW CULVERT SPAN x CULVERT HEIGHT
o LooATION Py 0% & 10 x 8 0% 7 0% & 10 x &' 0% & 8 x 107 Fx o X 8 T x T Fx 6 x5 x4 o
NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT.| NO.| LENGTH | WT. | NO. | LENGTH | WT. | NO.| LENGTH | WT. | NO.| LENGTH | WT.| NO. | LENGTH | WT. | NO.| LENGTH | WT.| NO. | LENGTH | WT. |NO. | LENGTH | WT. | NO.| LENGTH | WT. | NO. | LENGTH | WT.
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-10 6|2 2-10 6|2 2-10 6|2 2-0 6|2 2-10 6|2 2-10 |62 2-10 6|2 2-10 | 6|2 2-10 6|2 2-10 6|2 2-0 6|2 2-0 6 |5fa
bl WINGWALL, B.F.H. 2| 30-1 42| 2 286 38| 2 255 34| 2 | 22-4 30| 2 | 19-3 26| 2 | le~2 | 22| 2  34-B | 46| 2 | 311 | 42| 2 | 286 | 38| 2 | 255 34| 2 22-4 30| 2 193 26| 2 | 162 | 22 |4bl
1a | 2 EACH 12| 2 EACH 10 | 2 EACH o | 2 EACH 6 | 2 EACH 4 | ZEACH |6 | 2 EACH 14 | 2 EACH 12 | 2 EACH 1o | 2 EACH 2 EACH ¢ | Z EACH 4+ ZEACH
452 WINGWALL, B.FH. 11-7 70 195 11-7 70 155 -7 70| 119 -7 70| 87 11-7 70| 59 -7 70| 35 11-7 70 240 11-7 70 195 11-7 70 155 11-7 70 119 -1 70| 87 11-7 70| 59 11-1 70 35 | 4b2
d var, ' var, | var. 'l o var. ol ! (ZCA RN v, var, ' var, 1t T var, | var. 'l o var, pot 1 var. |50, 0 var. "'
563 WINGWALL, F.F.H. 2| 3-8 66| 2 | 287 | 60| 2 255 53| 2 | 22-4 47| 2 | I9-3 40| 2 | le-2 | 34| 2 | 34-3 | 72| 2 | 3-8 66| 2 | 28-7 60| 2 | 255 53| 2 | 224 47| 2 | 19-3 | 40| 2 | I6-2 | 34 |5b3
16 | 2 EACH 1a | 2 EACH 12 | 2 EACH 10 | 2 EACH o | 2 EACH ¢ | ZEACH 1g | 2 EACH 16 | 2 EACH 1a | 2 EACH 12 | 2 EACH 1o | 2 EACH s | 2 EACH 6 2 EACH
554 WINGWALL, F.FH. -7 70 324 8-7 70 | 261 8-7 70 204 -7 T0 154 -7 70 | 110 -7 10| 73 -7 T0 393 8-7 70 324 &-7 70 261 -1 70 204 8-7 70 | 154 -7 70 110 -7 T0 13 | 5ba
d var, 857 1 var. 81 7 var. 87 0 var, 8o 1 (ZCAR A R, 87 var, 87 ¥ var, B3] 1 var, 87 7 var. 80 T var, 500 1 var. 877 var. 87) 3
15 4-11 T0 13 5-0 TO I 5-1T0 9 | 5-1T0 7 5370 5 |55 10 17 411 T0 15 4-11 70 13 5-0 T0 Il 5-1T0 9 | 5-1T0 7 5310 5 5-570
505 INTERIOR WALL, BOTH F.H. VAR, 21-3 2%5|var| T19-3 | '®4)var. 17-3 128 |var. 153 | B var| 133 S8 lvar. 12 | B |var| 233 ZOlvar. 213 20S|var. 193 |84 var. 173 128 |var. 153 | 95 fvar. 133 | 88 |var. 12 | 435S
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
58 2 52 2 4 2 a0 2 32 2 2% 2 64 2 58| 2 52| 2 6 2 20 2 32 2 2% 2
401 WINGWALL, F.F.V. . 2-9 T0 283 22 | 2-9 To |236| 46 | -9 To 195 [0 | -9 To 156 |32 2-9 To | i |28 29 To | 82 |\ &% | 2-8 To 330|350 2-8 To 279|228 To 233,15 |28 To 192|3% 2-8 To 154| 32 2-8 To 10|26 28 To | 80 |4ci
+ 10 - 10710 - gl - gl - 78 - 68 ] ] ) - 910 - 810 R - et
1g | 2 EACH 24 | 2 EACH 1s | 2 EACH
402 WINGWALL, F.F.V. - e e s L S 9-4 70 178 278 RITY.Y [ [ U P U P - e
, var, 757 var, 54T var, S04 T
403 WINGWALL, FF.V. 2 10-8 14| 2 98 13|2 @8 12|2 78 (0|4 -8 8|4 58 15|2 -7 |I5|2 107 14|2| 971 13| 2 &7 0|2 | 77 0|4 &-7 18| 4 &-1  I5|4c3
4c4  INTERIOR WALL, BOTH F.V. 2 18 2|2 18 (2|2 -8 2|2 8 2|2 18 2|2 "7 (2|2 17 |22 17 2|2 -1 2|2 17 2|2 i1 2|2 V-1 | 2|2 16 2 |44
38 1-10 TO 34 1210 TO 30 110 TO 26 1210 TO 22 |1"-10 T0 18 1-10 TO 42 1210 TO 38 1.3 T0 34 1-3 T0 30 | 19 T0 26 1-9 T0 22 1-9 T0 18 -9 T0
45 INTERIOR WALL, BOTH F.V. VAR, 9-10 | '“®|vaR. 8-10 "2 VAR, 19 % |vaR., -9 | ™3 |vaR. 5-3 | ®|var. 4-3 | ‘O|var| 10-s 'TT|var. 9-9 '®|var. &-3 "I|var. 71-8 % |var. e-8 | T3 |var. s5-8 | O |var. 4-g 39|45
12 | 2 EACH 12 2 EACH 12 | 2 EACH 12 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH 12 | 2 EACH
5c6 WINGWALL, B.F.V. 2-9 70 | 45 2-9 70| 45 29 70 | 45 2-9 70| 45 2-8 70 | 45 2-9 10| 45 2-8 T0 | 44 2-8 70| 44 2-8 T0 | 44 2-8 70| 44 2-8 70| 44 2-8 70| 44 2-8 T0 | 44 | 5c6
, var, 22 AR, 28] var, 272 ] AR, 29 ] var. 270 ] var, 23] var, 28 ] var, 28 ) var, 28 ] AR, 22 ] var, 278 var, 28] var, 28 ]
w6 2 EACH w0 | 2 EACH 34| 2 EACH 28 | 2 EACH 20 | 2 EACH 14 | 2 EACH s | 2 EACH 16 | 2 EACH 10| 2 EACH 34| 2 EACH 28| 2 EACH 20| 2 EACH 1a | 2 EACH
567 WINGWALL, B.F.V. . 8-9 10 590| %0 89 T0 |492| 3 |59 T0 402| 28 | &-9 To 316/, 2% &-9 To|213| M | &-9 To 14232 |8 To es9| %6 s8-8 To sa6[ 0 &-8 T0|4ss| 3% &-8 T0 309|28 g-g To 314|20 &-8 710 211 |\ -8 70 141 |scT
- is™-10 - 1410 SERI] - 121 - g - 108 " 169 ) ] - 1310 - 12-10 G 4 101
508 WINGWALL, B.F.V. 32| 10-6 |350| 26 | 10'-6 285| 20 | 10'-6 |219| 14 | 10'-6 | I53| ---  --- |---|---| --- | ---|38 | 10-6 416|32 106 |350| 26 | 10"-6 |285| 20 10'-6 23| 14 | 10'-6 | I53| === --- |---|--- --— | -—|5c8
503 WINGWALL, B.F.V. 2 14-8 31| 2 138 29| 2 12-8 26| 2 18 24| 4  10-8 45| 4 | 9-8 40| 2  15-1 | 33| 2  14-7 30| 2 | 13-1 28| 2 | 12-7 26| 2 | II'-1 | 24| 4  (0-7 44| 4 -1 | 40 |5c3
4dl_|APRON, LONGIT., BOTT. 13 216|187 13| 19-6 169 13 | (76 |152| 13 | 156 135| 13 | 13~6 17|13 | 11”-6 | 100| Il 236 |173| 1l | 216 | 158| Il |_19-6 |143| 1| | 176 |128| 1| | (56 | 114| 1| | 13-6 99| 1l | 116 | 85 |4dl
442 APRON, LONGIT., BOTT. 6 | 26-7 107| 6  23-6 94| 6 206 82| 6 | 17-5 70| 6  I4-5 58| 6 | I-6 | 46| 6  29-B |19 6 267 107 6 | 25-6 94| 6  20-6 82| 6 | I7-5 70| 6  I4-5 | 58| 6 I-6 | 46 |4d2
6f1 APRON, LONGIT., TOP 20 21-6 |646| 20  19-6 |586| 20 | I7-6 |526| 20 | I5-6 |466| 20 | I3-6 |406| 20 I1-6 |345| 16 | 23-6 565| 16 | 21-6 |5I17| 16 19-6 |469| 16 | IT-6 |421 | 16 | (5-6 372 16 | I3-6 | 324| 16 | I1-6 |276|6fI
12 | 2 EACH 1o | 2 EACH 10 | 2 EACH o | 2 EACH 6 | 2 EACH o+ | 2 EACH 1a | 2 EACH 12 | 2 EACH 10 | 2 EACH 1o | 2 EACH o | 2 EACH ¢ | 2 EACH o+ ZEACH
6F2 APRON, LONGIT., TOP 5-3 70 217 -1 70 171 3-11 70 | 141 -1 70 105 5-4 T0 | 73 6-1T0 | 45 4-6 TO 266 5-3 70 217 5-1170 171 3-11 70 141 2-770 105 5-4 70| 73 6-1T0 | 45 |62
g d var, 523 0 ar, 5ol o var, 3l o var, o0 0 var.| 5ot o var. L0 var, 96 1 var. 523 var, %ol o var. L var, 4o var. 5ol o var. Sl 0
673  APRON, LONGIT., TOP 2| 3-8 5| 2 28-1 86| 2 255 76| 2 | 22-4 67| 2 | (9-3 58| 2 | le-2 | 49| 2 | 34-9 (04| 2  31-8 95| 2 | 28-7 86| 2 | 25-5 76| 2 | 22-4 67| 2  19-3 58| 2  I6-2 43 |63
41l PARAPET, VERTICAL 4 &-1 (167|461 | 167|4l | 6-1 | 167|4l -1 |167| 4l | 6-1 | 16741 | 6-1 167|335 | 6-1 | 134|335 6-1 | (34|33 6-1 134 33 61 134|33 | 6-1 |134|33 6-1 | 134|33  6-1 1344l
7J1 PARAPET, HORIZONTAL 4 | 222 181| 4 22-2 |18l | 4  20-11 | 179| 4 | 21-11 179] 4 | 211l | 179| 4 | 21~ |[179| 4 18-z | 149| 4 | 1§-2 149 4 182 |149] 4 | 171l |146| 4  17-1l |146| 4 | 171l |146| 4 | 171l |146| Ui
26 224 T0 23 224 T0 21 [ 22-1 10 18 | 22'-1 TO 15 2221 TO 13 221 10 29 184 TO 26 18'-4 TO 23 184 TO 21 181 T0 18 | 18"~ TO 15 181 T0 13 18- TO
ml |APRON, TRANS., TOP VAR, 31-9 '95®var, 307|314 |var. 201 B1S|var. “28-6 | ®B4|var. “27-4 | T|var. 261 | 4TS|var. 2810 '92T|var. 27-9 S%lvar. 26'-7 | TT®|vaR. 25'-7 | 83|var, 24-6 STElvar. 234 6T|var, 2207 | 397|6MI
18 167 TO 16 167 T0 14 16'6 TO 12 |16'-6 T0 10 /166 T0 8 |66 TO 20 12-7 T0 18 12-7 TO 16 12-7 T0 14 126 10 12126 T0 10 126 T0 8 126 TO
6m2 APRON, TRANS., BOTT. VAR, 25-1 |983|vaR. 24-1 “B%var. 23-0 | V5 |vaR. 22-0 | 347|var. 21-0 | 2B2|var. 200 | 2'%|var. 2z-1 52! |var. 21-1 “BS|var. 201 3B |var. 190 33 |var. 1e-0 | 275 |var. 11-0 | 22lvar. 1e-0 | 'T'[6m2
6p1 (CURTAIN, HORIZONTAL 4| 211 121|421~ |127]| 4 210 126| 4 | 210 |126| 4 | 210 126| 4 | 210 |126| 4 IT-1 | 103| 4 | 17-1 |103| 4 | 17-I |103| 4 | 17-0 |102| 4 (70 |102| 4 | I7-0 102| 4 | IT-0 |102|6pl
p2 CURTAIN, HORIZONTAL 8 | 14-10 18] 8 | 13-1T |163| 8 124 148| 8 | II'-I |133| 8 | 9-10  118| 8 | &-7 (03| 8 161 |(93| 8  14-10 I78] B | 13- |163| 8 | 12-4 | 148| 8 | II-I |133| 8 9-10 118| 8 &-1  103|6p2
5| WING SLOPE, BOTH F. 4 18 46| 4 78 46| 4 T8 46| 4| 7B 46| 4  T-8 46| 4| T-8 45| 4 T-8 46| 4| T-8B 46| 4 T-8 |46| 4 | T-B 46| 4 T-8B 46| 4 T-B 46| 4 T-8 | 46 |6sl
"6s2 WING SLOPE, BOTH F. 4| 27-9 167| 4 | 24-6 |147| 4 213 |128| 4 | 18-0 108| 4 | (4-9 89| 4 | 1-6 | 63| 4  31-0 | (86| 4  27-3 167| 4 | 24-6 47| 4 | 213 128| 4 | 18-0 108| 4  14-3 | 83| 4 1-6 | 69 |6s2
53 WING SLOPE, F.F. 2 33-0 99| 2 29-9 89| 2 266 80| 2 233 70| 2  20-0 60| 2 | 16-9 | 50| 2  36-3 [103| 2  33-0 99| 2 | 29-9 89| 2 266 80| 2 | 23-3 70| 2  20-0 | 60| 2  16-3 50 | 683
54 INTERIOR WALL, BOTH F. 2| 23-1 63| 2 20-1l | 63| 2 16-8 56| 2 | 165 49| 2 | (42 43| 2 | -1l | 36| 2  25-4 | 16| 2  23-1 69| 2 | 201l | 63| 2 | 18-8 56| 2 | I6-5 49| 2 | I4-2 | 43| 2  1I-Il | 36 |6sd
+1_CURTAIN, VERTICAL 33 1-3 1250/ 3| | 1-0 226/ 29| 6-9_ 204| 27 _6'-6 | I83| 25 | 6-6_|169| 23 _6'-6 | 156| 31 | 1'-6 | 242| 29 | T-3 219|217 _7-0 |197| 25 | 6-9 | (76|23 66 | 156|21 | 6-6  142| 19 | 6-6 | (295t
REINF. STEEL 6585 LB 5675 (8 4882 LB 4135 (8 3347 LB 2730 LB 6304 (B 5030 LB 5019 1B 416 1B 3716 1B 2973 LB 2458 18
gj;,'#ﬁl"-s?s PARAPET 4 2.3 23 22 22 22 22 2.0 2.0 2.0 ] K] K K]
CONCRETE WINGWALLS[14.0| 50.6 CY |Il.4 428 CY |8 347CY |62 29.9CY |45 250CY |31 204CY [168 S3TCY |140 45.0CY [il.4] 37.9Cr |81 | 305CY |62 261CY |45 2L.6CY |3 | 176 CY
ONE HEADWALL 8.1 | 16.2] 45 | 11.4] 8.1 | 6.2 3.1 |
FOOTING X34.3 [28.1 24.4 215 18.3 15.1 34.8 l29.1 245 205 8.0 5.2 12.6
& INCLUDES TOP OF WINGWALL QUANTITIES.
BENT BAR DETAILS * ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
FoR TRANSITION WHERE APRON AND_PLOOR THICKAESS. ARE. NOT EQUAL.
8 1”104 LENGTH
2-10} LENGTH 4 NOTE:
“ 30 -3 HEADWALL NOTES: WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2/-3 FOR LAP.
M
. - - I. SEE DRAWING [TWRCE GI-1 FOR GENERAL INFORMATION, SPECIFICATIONS, AND LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
) o DESIGN STRESSES.
3 2. THIS HEADWALL IS BASED ON A 3: SLOPE NORMAL TO CENTERLINE OF
¢ ROADWAY.
3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
4b1,2, 5b3,4 & 63 GRADE. ﬁg: lowa Department of Transportation
4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR
5¢7,8,9 CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION Highway Division
) , , AS OUTLINED IN THE STANDARD SPECIFICATIONS. STANDARD DESION
L 506 | 9% 4'-8g,_  LENGTH 2-8] LENGTH 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO
| TR 30 7 BE 2" UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS TWIN REINFORCED CONCRETE

<

1'-64

6sl

N
ALL DIMENSIONS ARE OUT TO OUT. D =

683

PIN DIAMETER.

bl

. HORIZONTAL TAILS OF BARS "b" &

OF VERTICAL BARS SHALL BE 3 INCHES.

CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.

"s" ESTIMATED TO EXTEND 2'-0 BEYOND
BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “d*, "6FI", AND
"6f3* ESTIMATED TO PROJECT INTO END SECTION OF BARREL A MINIMUM OF
2'-0 BEYOND BACK OF PARAPET.

. THE “LENGTH* COLUMN REFLECTS: TOTAL NUMBER OF FEET NECESSARY TO MEET

THESE REQUIREMENTS.

LATEST REVISION DATE

i
i

APPROVED BY BRIDGE ENGINEER

BOX CULVERTS

APRIL, 2012

FLARED WING
HEADWALLS

0° SKEW

TWH 0-5-12




