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BILL OF REINFORCING FOR ONE HEADWALL 45® SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
2% 12" 27X 11 12" % 10" 2% & 2% & 27X T 2% &
BAR LOCATION '~
SHAPE  I'NO. | LENGTH | WT. |NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | No. | LENGTH | wT. | BAR z-104 LENGTH
5fa FENCE ANCHOR (GALV.) 2 2-0 6|2 2-10 | 6|2 210 6|2 2-0 6|2 2-10 | 6|2 | 2-10 6|2 2-10 & |5fa - -0
4bl_ WINGWALL, B.F.H. LONG | 14-8 51| | 6810 47| | | 6¥-0 44| | | 57-2 40| | | 514 36| | | 45-6 |32 | | | 39-8 | 26 |4bl e N
4b2 WINGWALL, B.F.H. SHORT | | 45-10 32| 1 | 42-4 30| | | 38-10 26| 1 355 24| 1 | 31l |21 | | | 285 | 19| |  24-1l | IT|4b2 © o
10 196 T0 9 196 TO 8 196 T0 7 196 TO 6 196 TO 5 19'-6 TO 4 195 To -
4b3 WINGWALL, B.F.H. LONG VAR, TI-10 ' |var.| 661 | 283|var. 603 | 2'%|var. 54-5 | 'TTlvar.| 4g-7 | '3%|var. 42-9 '%S|var. 36| 73|43 1,23 4( 5b5.6.7.8
10| 1210 12'-10 8 | 12-10 7 12-10 6 | 12-10 5 | 12-10 4 1z-10 9259y4, 3DS,6, 1y
4b4 WINGWALL, B.F.H. SHORT VAR. TO 44™-3 '%* [var.T0 40-9| '83 |var. T0 37-3 '3* |vaR. T0 33*-9 '%% |vaR.|T0 30-3] ®€ |vAR. TO 269 ©6 |var. TO 23-3 8 |4 64,5 6cl3
::: WINGWALL, F.F.H. LONG | | 14-8 80| | | 68-10 | T4| | | 65-0 | 68| | | 572 | 62| | | 514 | 56| | | 456 | 50| | | 39'-9 | 4l |5b5 Scll,12,14 C
| 45-1l 50| | | 42-5 | 41| | | 38-1 |41 | | | 365 37| 1 | 3U-il | 33| | | 265 30| |  24-1l | 26 |5b6
567 11 113-9 T0/goc | 10 1138 10| 100 8 1139 TO 37| 8 1139 TO g | 7 [13'-8 T0| 55, | 6 [13-8 TO[ .o} 5 [13-8 T0| |5, | o0 210} LENGTH
VAR, TI-II VAR, 66"-1 VAR, 60'-3 VAR, 54'-5 VAR, 48'-7 VAR, 42'-9 VAR, 3611
Il 95 To 10 9-5 T0 3 95710 8 9-5T0 7 9570 6 9-4T0 5 9-4T0
5b8 WINGWALL, F.F.H. SHORT VAR 44'-4 |33 |vaR. a0'-10 |24 |vaR. 37-4 | 2'9)vaR. 33-10 | '80|var. 304 | 'S|var. 26-10 | '3 |vaR. 23-4 85|50
21 |66 TO 19 66 TO 17 6-6 TO 15 6-6 TO 13 6-7 T0 I 6T T0 9 6-8T0
5b9 INTERIOR WALL, BOTH F.H. VAR, 37-4 |“80\vaR. 346 408|vaR. 319 | Ivar. 2811 277 |var. 2e-1 |22 \var. 23-3 | 'T'|var. 205 | 127|502
. = - - - Z -
o o, o
43 2-10 TO 40 |2-10 TO 36 |2-10 TO 33 |2-10 TO 29 |2-10 TO 26 2-10 T0 22 |2-10 TO
4c2 WINGWALL, F.F.V. SHORT VAR, 14-10 |23 |var. 14-0 |23 |var. 12-10 | '8 |var. 1m0 | '®3|var. T10m10 | '3 var. 100 ' |var. g1 | B8 |42 535 I-14 628 LENGTH
,_ A 2 ' :
4¢3 WINGWALL, F.F.V. LONG AT e A R T ]l et T Y B e B Rl I ol B B ) P e ‘ | -e-a ]
. . ' . g -
20 | 9-T T0 17 9-7 T0 13 9-7 T0 10 9-1 T0 . _ ) (1 p=a2
4c4 WINGWALL, F.F.V. SHORT 20 T 10 eah T O izal 3 0T 10 s |10 19T 1O 7 e et B et Rl e M St 21 pea) | - P
4c5 WINGWALL, F.F.V. LONG I 139 8|2 129 11|2 | w-9 6|2 | 109 4|1 99 7|1 | 8-8 | 6|1 | 19 5 |45| | = ?
4c5 WINGWALL, F.F.V. SHORT 2 13-9 18| 1 | 12-9 | 9|2 | -9 16| I | 1o~ 7|2 | 9-89 |i3|1 | 89 6|2 7-9 10|45 682 -
4c6 | INTERIOR WALL, BOTH F.V. 2 18 2|2 8 | 2|2 18 2|2 -8 2|2 18 | 2|2 18 2|2 -8 2 |46
66 |1'-10 TO 61 |1-10 TO 55 |1-10 T0 50 |1-10 TO 44 [1-10 To 38 |1-10 TO 33 [1-10 To
4cT INTERIOR WALL, BOTH F.V. Az, 1oes 1314 hae a0 2rz | o a0 225 | ane e 183 [am ae 152 |vam, | es O 1T v | ene 92 | 4cT - LENGTH
4c8 INTERIOR WALL, BOTH F.V. 3 12T 25,3 -7 | 23| 3| 10-T |21 |3 | 9T 19|3 | &7 |i7|3 | 7-1 | 15|3  &-1 I3 |4c8 T s |
15 29 T0 15 2'-3 T0 15 2-9 T0 15 2-3 T0 15 2'-9 T0 15 2-8 TO 15 2'-9 TO -
5c9 WINGWALL, B.F.V. LONG VAR, 52 | B2 |var. “s2 G2 |var. sz | B2 fvar. 52 ®2 |var. 52 | B2 |var. 52 | ©2 |var. sz | 62 |5¢® () p=4}
4 2-10 TO 4 2-10 TO 4 2-10 TO 4 2-10 T0 4 2-10 TO 4 2-10 T0 4 2-10 TO
5¢10 WINGWALL, B.F.V. SHORT var.” 3-8 | ' var.” 3-8 M var. 3-8 | " var. 3-8 | " |var. 3-8 " |var| 3-8 | " |var 3-g | '4[5¢10 %
51 9'-4 TO 51 | 9-4 T0 45 | 9-4 T0 39 | 9-4 T0 34 | 9-4 T0 28 | 9-4 TO 22 | 9-4 T0 =
Scll [WINGWALL, B.F.V. LONG var, 190 B2 var, 1t T var, e | S8 AR, s SMaR, im0 | BT |Var) a0 |34 |vaR, iz (265l 6s7
39 | 8-0 T0 36 | 8-0 TO 32 | 8-0 TO 29 |8-0 TO 25 |80 TO 22 | 8-0 T0 18 8-0 TO -
5c12 WINGNALL, B.F.V. SHORT VAR 18-10 |54®|vaR. 180 | “B8|vaR. 1e-10 | Y4 vaR. 160 | 3®3|vaR. 1410 2%8|var. 14-0 | Z5Z|var. 12-10 | '%6[5¢12 AL:‘;:;‘:S:':Z: g:sw?ur T0 OUT. 0 * PIN DIAMETER.
cl3 A 47| 106|741 |41 | 10-6 64735 | 10'-6 |552| 29 | 10'-6 |457| 24 10'-6 | 379| 18 | 106 284 - 2 NGWALL QUANTITIES.
N o e e LYo ZallZ | 06 1891603 x ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE GUANTITIES
ol A s 1076 2125 loe sl love 3mlisl loce jzed) 14 lowe 22110 10w 11T 1006 [11016cIS| T FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
cla ALL, B.F.V. SHORT 2 i1-s 37| 1 | 1e-9 | (7|2 | I5-3 33| 1 | 14-8 15| 2 | 13-9 | 29| | | 129 | 13| 2 | 113 25 5c14|  NOTE:
4dl_ APRON, LONGIT., BOTT. 17 38-1 |432| 17 | 35-3 400| 17 | 32'-5 368| 17 | 29-7 |336| 17 | 26'-9 |304| 17 24-0 |273| 1T | 21’2 |240|4dI WEIGHT OF BARS OVER 40’-O LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 | 685 142| 3 | 62-T |130| 3 | 56'-8 118 3 | 50'-10 | 106| 3 | 450 | 95| 3 | 39-3 | 19| 3 | 336 | 67| 4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3  APRON, LONGIT., BOTT. SHORT| 3 42-2 89| 3 388 | T7|3 | 35-1 70| 3 | 3-7 63| 3  28-2 | 56| 3 | 248 43| 3 | 21-3 | 43 |4d3
6F1 APRON, LONGIT., TOP 24| 38'-1 |1373| 24 | 35-3 (1271 24| 32'-5 1169| 24 | 29-7 |1066| 24 | 26'-9 | 964| 24 24'-0 | 865| 24 | 21'-2 |763|6FI S O AANCHALL
15 6-6 TO 14 5'-8 TO 12 611 To Il &1 To 9 7-37T0 8 &5 T0 7 5-77T0 LONG DENOTES LONG WINGWALL
6F2 APRON, LONGIT., TOP LONG VAR, Csa-100 1466 [ak Caarg” 396 lyie Sagra” 1325 hne St 268 |uan | Topao 208|yme $o0 50 163 00 270 123 | 62 HEADWALL NOTES:
63 APRON, LONGIT., TOP SHORT 3. 81 TO pgp| B |88 TO 506| 8 573 10 pp| 1164 T0 75| 8 | 6710 13g| 3 T-4 10 06| & 711 TO 75 |63 N
" 4 VAR, 35'-2 VAR.| 32-4 VAR. 29-6 VAR.| 26’-8 VAR.TO 23'-10 VAR. 2I'-0 VAR.| 18'-2 |. SEE DRAWING [TWRCB GI-12] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 74-8 116 | | 68-10 (07| | | 63-0 98| | | 57-2 | 89| | | 51-4 80| | | 45-6 12| | | 39-9 | 60 |64| 2. THIS HEADWALL TS B ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 APRON, LONGIT., TOP SHORT | [ 45-n [72| 1 | 42-5 [e7| 1 | 38-1 [58| 1 | 35-5 | 53| 1 | 311l |48 | | 28-5 | 43| | | 24'-11 | 37 |6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
4l PARAPET, VERTICAL S o8 227149 o8 2843 &-8 28149 6-8 20848 &-8 208 49 6-8 28|48 &-8 218 4l | 4 ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
7)1 PARAPET, HORIZONTAL 4| 37-8 [308| 4 | 37-4 305 4 | 370 303| 4  37-0 303| 4 37-0 |303| 4 | 367 298| 4 36T 298| 7ji| . NOT MORE THAN 30 N B TR DO A O D T R
19 30-0 18 29'-3 18 29-6 = - - - -
6ml |APRON, TRANS., TOP v 10 s 905 13 1 250 847 | B |2 aao| 8 | 26 a0l M 2IE rea 13 | 2E3 sos )\ 12303 1O 452 6mi ?Jgnsgwnss NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
2 s.
13 33-9 10 332 T0 7 31 3 32-1 IR 5 | 22-0 8 192 T0
6m2 APRON, TRANS., TOP 103 2 70/ 63 |38 150 37 6 262| 6m2| 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
V::- Tg? |3|3'Tg V::- g?‘;’ ?o V::- T: 25;02 V:g- '20 |3:3'T-: V::?-Tg, i"'T-('J' V::- Tg, |25;;° V::- 5,2‘:-5; 7. :IORIZONTAL TAILS OF BARS "b* & *s” ESTIMATED TO EXTEND 2’-O BEYOND BACK OF PARAPET
3 |APRON. TRANS.. TOP - = ~ - = - -6 10 INTO END OF BARREL). LONGITUDINAL BARS “d’, "6fl", AND "63" ESTIMATED TO PROJECT INTO END
g , VAR, 27-11 | B|VaR. 21-3 995|var. 2511 | 827 [vaR. 255 B9 |vaR. 24'-3 | S|var. 21-3 |STS|var. 1a-6 433|6™3|  SECTION OF BARREL A MINIMUM OF 2/-O BEYOND BACK OF PARAPET.
N o o o o R = . N "
oo s T, 1. Tl A IS 552 T v 38 15 o1, 81011 501 0 12 37 10 | SO ST o R o LT S 1 et s
'6pl |CURTAIN, HORIZONTAL 4 354 212| 4 | 352 |21l | 4 | 35-1 20| 4 | 35-1 |21l | 4 | 351 |211| 4 34-11 |200| 4 | 34-1 |210|6pl
6p2 CURTAIN, HORIZONTAL LONG 4 42-4 268| 4 | 392 |235| 4 | 36-0 | 216| 4 | 32-10 197| 4 | 298 |I178| 4 | 266 |153| 4 | 23-4 | 140|6p2
6p3 CURTAIN, HORIZONTAL SHORT 4 1578 94| 4 | 14-T 88| 4 | (3-T 82| 4  12-7 16| 4 | 1.7 | 10| 4 | 10T 64| 4 9-6 57 |6p3 033 lowa Department of Transportation
651 WING SLOPE, BOTH F. LONG 2 @4 25| 2 8-4 25| 2| ®&-4 (25| 2 | 8-4 25| 2 8-4 25| 2 8-4 25| 2 | 8-4 | 25| 6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 T-Il 24| 2 | Tl 24| 2 | T-l 24| 2 | T-Il 24| 2 | T-ll | 24| 2 | 1-Il 24| 2 | T-Il | 24 |6s2 =
53 WING SLOPE, BOTH F. LONG 2 | 69-0 214| 2 | 63-1 |19 2 | 57-2 | 118| 2 ~3 [161| 2 45-4 143| 2 | 39-5 |118| 2 | 33-6 |10l |6s3 " 2 STANDARD DESIGN
o : T oz~ > - o = = = =
25 WING SLOPE, P Lo 743 Us| | ew-a 06| | | 625 | 57| | s-e 8| | sw-r 79| 468 701 w3 5 |eas o) INE TWIN REINFORCED CONCRETE
656 |WING SLOPE, F.F. SHORT a1 | 74 435 | 69 39-10 | 60 -2 | 54 32-6 | 43 2811 | 43 z| R BOX CULVERTS
65T |INTERIOR WALL, BOTH F.H. 2| 38-8 116] 2 | 35-9 [107) 2 | 32-10 | 99| 2 | 29-10 [90| 2 | 26'-10 |8l | 2 | 23-1I |12 2 V& APRIL, 2012
5t CURTAIN, VERTICAL 61 | T-1|_|504|58 | 7B |464|55 T-5 425|52 | T-2 |389|48 61l |346| 45 6'-8 313 o -
ESTIMATED REINF. STEEL 15,584 LB 13,866 LB 12,228 LB 10,701 LB 9136 LB 7801 LB - 2 FLARED WING
QUANTITIES PARAPET 41 4.0 : 8 g £ TWH 45-7-12
ONE HEADWALL | CONCRETE WINGWALLS|4z.I| 138.1 CY 118.5 CY 100.8 CY 878 CY [I7.2 62.3 CY < § HEADWALLS
FOOTING *|82.0 54.6 45° SKEW
—




