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BILL OF REINFORCING FOR ONE HEADWALL 30® SKEW CULVERT SPAN x CULVERT HEIGHT
LOCATION SHAPE 12/ x 12! | 12/ x 11’ 12" x 10’ 12'x ¢ 12" x 8 | 12'x 7 12" x 6/ 12" x 5' | 12" x 4
BAR| NO. | LENGTH | WT.[BAR| No. | LENGTH | WT.[BAR| No. | LENGTH | WT.|BAR| No. | LENGTH | WT.|BAR| No. | LENGTH | WT.[BAR| No. | LENGTH | WT.[BAR| No. | LENGTH | WT.|BAR| No. | LENGTH | WT.|BAR| No. | LENGTH | WT.
FENCE ANCHOR (GALV.) 5fa| 2 2-10 | 6 [sfa] 2 2-10 | & |sfa] 2 2-10 | 6 |5fa] 2 2-10 | 6 [sfa| 2 2-10 | 6 [sfa] 2 2-10 | 6 |sfa] 2 2-10 | 6 [sfa| 2 2-10 | 6 [sfa] 2 2-10 | &
WINGWALL, F.F.H. EXE 45'-10 | 100 [sbI| 2 a2-4 |92 |so1| 2 3e-11 | 8l [sbi| 2 35'-5 74 |sbi] 2 32-0 | e7|spl| 2 286 | 59 |sbl| 2 25'-1 52 |sb1] 2 2.1 [ 45 |sp1| 2 181 38
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2 | 22 VAR 636 |5b2| 20 VAR 540 |sb2| 18 VAR 443 |5b2] 16 VAR 370 14 VAR 12 VAR 10 VAR 8 VAR 6 VAR
INGWALL, F.F.H 10°-1:44-8 10™-1:41°-3 10-1:37"-9 10°-1:34'-3 502 1013010 | 232 [302 10-1zr-a | 34|02 1o-0z3-n | 77|02 100205 | 27 [502 1o-07-0 |
WINGWALL, B.F.H. 3| 2 46'-2 | 64 |ap3] 2 42-8 | 60 |ap3| 2 39-2 52 [ap3] 2 35'-8 48 |ab3| 2 32-3 | 43 [ab3| 2 28-8 | 38 |4b3| 2 25-3 | 34 |ap3] 2 21-9 | 29 [ap3| 2 18-4 | 24
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.H. 4b4| 20 VAR 398 |4b4| 18 VAR 335 |4b4| 16 VAR 277 |4b4| 14 VAR 226 |4b4| 12 VAR 180 |4ba| 10 VAR 138 |4b4| 8 VAR 101 |4b4| 6 VAR 69 |4ba| 4 var 41
13/-10845'-0 13-10:41-6 13-9:38'-0 13-9:34'6 13-9:31"-1 13-8:27-1 13-8:24'-| 13-8:20"-T 13-8:17°-2
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WFuVe C C C C C| C| IC IC| IC|
WINGWALL, F.F.V. 5cl | 170 VAR 1559 |5c1 | 156 VAR 1349|5¢1 | 96 VAR 784 |5c1 | 86 VAR 654 [5ci | 58 VAR 411 |5c1 |50 VAR 324 |4c1 |44 VAR 169 |4c! |36 VAR 125 |4c1 |30 VAR 95
2-%:14-10 2-9:13"-10 2-9u12"-11 2-9:11-10 2911010 2-9:9-8 2-9:8'-9 2-9:7'-8 2-9:6'-9
WINGWALL, F.F.V. (0) scz| 2 15-0 | 31 [sc2| 2 14-0 | 29 [sc2| 2 13-0 27 [sc2| 2 12'-0 25 [sc2| 2 -0 | 23 [sc2| 2 100 | 21 f4c2| 2 9-0 12 |ac2| 2 8-0 Il Jac2| 2 7-0 9
WINGWALL, F.F.V. (A) sc2| 2 15-0 | 31 [sc2| 2 14-0 | 29 [sc2| 2 13'-0 21 |5c2| 2 12-0 | 25 [sc2| 2 -0 |23 [sc2| 2 10-0 | 21 J4c2| 2 9'-0 12 fac2| 2 8'-0 1 facz] 2 -0 9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 63| 86 VAR 1599 |6c3| 78 VAR 1381 | 6¢3| 72 VAR 1230|5¢3| 64 VAR 720 |5¢3| 58 VAR 628 |5¢3| 50 VAR 511 |5c3| 44 VAR 428 |5¢3| 36 VAR 330 |5¢3| 30 VAR 261
6/-4:18'-5 6/-4:17'-3 6'-4:16'-5 6'-4:15'-3 6'-4:14'-5 6'-4:13'-3 6-4:12/-4 6'-4:11"-3 6/-4:10"-4
WINGWALL, B.F.V. (0) 6c4| | 18-6 | 28 [6ca| | 176 | 26 |6ca| |1 16'-6 25 |5ca| 15'-6 16 |5ca] 14-6 | 15 [sca| 1 13-6 | 14 [5c4| 12-6 | 13 [sc4| 1 -6 | 12 [sca| 1 06 | Il
WINGWALL, B.F.V. (A) 6c4| 3 18-6 | 83 [6c4] 3 17-6 | 79 f6c4| 3 16/-6 14 |5c4] 3 15'-6 48 [sc4| 3 14-6 | 45 [5c4| 3 13-6 | 42 [5c4| 3 12-6 | 39 [5c4| 3 -6 | 36 [sc4| 3 10-6 | 33
WINGWALL, B.F.V. 6c5| 54 8'-6 | 689 [6c5| 50 86 |638[6c5| 48 8-6 | 587|505 42 8-6 | 372|565 36 8-6 | 319 |5c5| 34 8-6 |30l |5c5| 28 8-6 | 248 |5c5| 26 -1 | 215 |5e5| 22 -8 |176
APRON, LONGIT., BOTT. aa | 1l 45-9 | 350 [aar| 11 42-3 325 |4dl | 11 38-9 | 285f4dl | 11 35-4 | 260faal| 1l 31-10 | 234fadi | 0 28'-5 | 209|4dl | 11 24-11 | 183 [adi | 11 216 | 158 [4di | 11 18-0 | 132
APRON, LONGIT., TOP 6Fl| 13 a5-9 932 [efl| 13 42-3 | sed[efl| 13 38-9 | 757 [6F1] 13 35-4 |60 |efI| 13 3r-10 | 622 |ef1| 13 28'-5 | 555 [6F1| 13 24-11 | 487 [6F1] 13 216 | 420 [6f1| 13 18-0 | 351
PARAPET, VERTICAL 4il | 28 7-0 131 Jait | 28 -0 131 411 | 28 -0 131 J4il | 28 7-0 131 J4i1 | 28 -0 131 J4il | 28 -0 131 |41 | 28 -0 131 J4il | 28 7-0 131 Jait | 28 -0 131
PARAPET, HORIZ. 81| 4 15-9 | 168 [8jI| 4 15-9 |1e8 8]l 4 15-5 | les [8jl]| 4 15-5 | 165 [8jl]| 4 15-5 | 165 [8j1]| 4 152 |le2[Bjli]| 4 152 [1ez |8ji| 4 52 |12 |8j1] 4 152|162
APRON, TRANS., TOP emi| 54 14-2 [nagfemi | 49 14-2  [i043femi| 45 13-10 | 935 [emi| 40 13-10 | 831 [emi | 35 13-10 | 127 [emi| 31 13-8 | e36feml| 26 13-8  |s3afeml| 22 138 |452femi| 17 13-8 | 349
APRON, TRANS., TOP 6m2| 8 VAR | 3-1:12-2 | 92 [em2] 9 var 10 [em2| 8vAR |2-7:11-9 | 86 |6m2| 8 VAR | 3-1:12-3 | 92 [em2| 9 VAR |2/-a:12-8 | 101 6m2| B VAR | 2'-9:11-10 ]| 88 [em2] 8 var :12'-4 | 94 |em2| 8 VAR | 2-5:11-6 | 84 [6m2| 8 VAR | 2-11:12'-0 | 90
APRON, TRANS., BOTT. sm3| 73 13-0 | 990 [sm3| 7 908 [6m3| 31 13-6 | 629 |sm3| 28 12-8 | 370 [5m3| 25 12-8 | 330 [am3| 22 -1 [170fam3| 19 -1 14t [am3| 16 -1 |24 fam3] 13 -1 |ol
CURTAIN, HORIZ. 6pl| 6 16-0 144|6pl| & 16-0 144|6pl| & 15-8 141 |6pl| & 15'-8 141 |épl| & 15'-8 141|6pl| 5 15-6 lig|épl| s 15'-6 le|épl| s 15'-6 le|épl| s 15-6 116
WING SLOPE, BOTH F. 6sl| 4 40'-3 [ 254 |6sl] 4 36-8 | 220 |6sl| 4 331 199 |est| 4 29-5 [ 177 |esl| 4 25-10 | 155 [6sl| 4 22-3 | 134 |esl| 4 1g-8 |12 [esl| 4 15-0 | 90 esl| 4 11-5 | 69
WING SLOPE, BOTH F. (0) 6s2| 2 8-4 | 25 [6s2| 2 8-4 | 25 [6s2| 2 85 25 |es2| 2 8-5 25 |es2| 2 8-5 | 25 [es2| 2 8-5 | 25 [6s2| 2 8-4 | 25 [es2| 2 8-4 | 25 [6s2| 2 8-4 | 25
WING SLOPE, BOTH F. (A) 6s3] 2 8-10 | 27 |6s3] 2 8-10 | 27 [6s3] 2 8-10 | 27 [6s3] 2 8-10 | 27 [6s3] 2 8-10 | 27 |6s3] 2 8-10 | 27 [6s3] 2 8-9 |26 |6s3] 2 8-9 | 26 [6s3] 2 8-9 26
WING SLOPE, F. F. 6s4| 2 12-0 | 36 |6s4] 2 12-0 | 36 [6s4| 2 12-0 | 36 |6s4| 2 12-0 | 36 |6s4| 2 12-0 | 36 [es4] 2 12-0 | 36 |6s4] 2 12-0 | 36 |es4]| 2 12-0 | 36 |6s4] 2 12-0 | 36
WING SLOPE, F. F. 6s5| 2 38-1 | 114 [es5] 2 34-6 | 104 |6s5] 2 30-10 | 93 [ess| 2 21-3 82 [es5| 2 23-8 | 71 [ess| 2 20-0 | 60 [6s5] 2 16-5 | 49 [ess| 2 12-10 | 39 [es5| 2 9-3 | 28
CURTAIN, VERT. 5t 14 -1 | ne |sti] 14 -8 |n2|sti| 14 75 |io8|sti] 14 72 |10s|sti] 14 e-11 | 1ol |st1] 14 6-8 | 97 |5t1] 14 65 |94 |sti] 14 6-5 | 94 |st1] 14 65 | 94
CURTAIN, VERT., ENDS st2| 4 8-l 34 |st2] 4 7-10 | 33 [5t2] 4 -7 32 |st2] 4 7-4 31 |st2] 4 7-1 30 [st2] 4 6-10 | 29 [5t2] 4 6-1 | 21 |stz] 4 6-1 | 27 |st2] 4 6-7 | 21
BRACKET, VERT. sull 4 6-8 | 28 |5ul 6-5 | 21 |sul| 4 &2 26 |sul| 4 6-0 | 25 [5u] 4 5-9 | 24 |sul| 4 5-7 | 23 |5uI] 4 5-4 | 22 |sul| 4 5-4 | 22 |sul] 4 5-4 | 22
REINF. STEEL 9815 LBS. 8832 LBS. 7294 LBS. 5772 LBS. 4379 LBS. 4207 LBS. 3536 LBS. 3022 LBS. 2546 LBS.
o) ESTIMATED PARAPET A | 1.9 PARAPET 4 | 1.9 PARAPET 4 | 1.8 PARAPET A | 1.8 PARAPET 4 | 1.8 PARAPET a [ 1.7 PARAPET 4| 1.7 PARAPET A | 1.7 PARAPET a [ 1.7
o] QuANTITIES 59.5 53.5 43.8 38.8 34,0 28.2 24.1 20.4 16.8
3 CONCRETE WINGWALLS | 25.1 y WINGWALLS | 21.6 N WINGWALLS | 15.2 " | winewALLs | 12T y WINGWALLS | 10.4 N WINGWALLS | 7.4 y WINGWALLS | 5.7 N WINGWALLS | 4.2 o | winewaLLs | 2.9
ONE HEADWALL CU.YD Cu.YD. cu.YD. cu.YD. cu.YD. cu.YD. cu.YD. cu.YD. Cu.YD.
2 APRON | 32,5 s APRON | 30.0 C APRON | 26.8 C APRON | 24,3 s APRON | 2.9 C APRON | 131 C APRON | 16.7 C APRON | 14,5 s APRON | 12.2 C
230 & INCLUDES TOP OF WINGWALL QUANTITIES. (A)- INDICATES BAR LOCATED AT ACUTE CORNER.
& (0) - INDICATES BAR LOCATED AT OBTUSE CORNER.
° NOTE: WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET PWIL30-1-1J] FOR ACUTE AND
’:g AN ALLOWANCE OF 2-O FOR LAP. OBTUSE CORNER LOCATIONS. HEADWALL NOTES:
;
o) THIS HEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
=EI BENT BAR DETAILS g
g ) 7 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
Y I-4 ¥
i r«—»‘ =5 ")J" o s 2 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3*
ee -ni 5317 g 7 % i S/ ybab o, DRESSED AND BEVELED STRIP,
« =33 D 0o~ o ~
a3z Qv L 13-104%) © BAR PIN DIAMETER ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
od 3-6 > D= 4 " IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
S sta 33} BAR SIZE D BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-O IN EITHER DIRECTION
Sz €3, ¢4, c5 =4 p 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. lowa Department of Transportation
<3 4il > ‘
w 5 33 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2* C:P‘ Hiah Divisi
ZE 5-9% 6-0 5 44 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF g - ighway Division
o3 < 8 g VERTICAL BARS SHALL BE 3 INCHES. § [ STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
;
El = o Np=a) = = CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. ol w PARALLEL WING HEADWALLS
=3 as|°@
52 s R HORIZONTAL TAILS OF BARS “b* & “s” ESTIMATED TO EXTEND 2'-0 BEYOND Sz X g
'8 © 11|51 1-0 BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “4dl” Sl N APRIL, 2012
0¥ -9 684 oy 512 Sul AND “6f1” ESTIMATED TO PROJECT INTO END SECTION =] V& 4
S8 OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. & 3
RS 652, 63 5t1, 5+2 THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY v s QUANTITIY TABULATION
S &) NOTE: ALL DIMENSIONS ARE OUT TO OUT TO MEET THESE REQUIREMENTS. 5 & 12’-0 SPAN PWH 30-5-12
oz D = PIN DIAMETER = = 30° SKEW
ad SEE TABLE AT RIGHT FOR PIN DIAMETER “D" OF ¢ BARS
g e —
w
o W)




