o
BILL OF REINFORCING FOR ONE HEADWALL 15° 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. | LENeTH [ WT.|BAR| No. [ LENGTH [ wr.|BaR] No. | LENGTH | wT.|BAR[ No. | LENGTH [ wT.|BAR] No. | LENGTH | WT.|BAR| No. [ LENGTH [ wr.|BAR] No. | LENGTH | WT.|BAR] No. [ LENGTH [ WT.[BAR] No. | LENGTH [ WT.
FENCE ANCHOR (GALV.) 5fa| 2 2'-10 6 |sfa] 2 2-10 | 6 |sfa] 2 2-10 | 6 |sfa] 2 2-10 | & |sfa] 2 2-10 | 6 |sfq 2 2-10 | 6 |sfa] 2 2-10 | 6 |sfa] 2 2-10 | 6 |sfa] 2 2-10 | &
WINGWALL, F.F.H. sol| 2 4-3 |0 [sbI| 2 38-2 |80 bl 2 35-0 |73 b1 2 -1 Je1 o] 2 28-10 |60 |01 2 25-8 |54 501 2 22-1 |47 |01 2 19-6 | al [sbi| 2 16-5 | 34
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. sbz|22var | 2 FAM 1s70 [sp2| 20 var 482 |5b2| 18 VAR 405 |5b2| 16 VAR 334 |5b2| 14 VAR 270 |sb2| 12 VAR 212 |sb2| 10 VAR 160 |sbz| 8 VAR 115 |sb2| € var i
9-2:40'-2 9-2:37-1 9-2:34'-0 9-2:30"-11 9-2:21"-9 9-2:24'-8 9-2:21-1 9-2:18'-5 9-2:15-4
WINGWALL, B.F.H. 3| 2 a-5 | s8 fap3s| 2 38-3 | 51 Jabs| 2 35%-1 47 fab3| 2 s2-0 | 43 |ab3| 2 28-11 | 39 |ab3| 2 25-9 | 34 |aos| 2 22-8 | 30 |ab3| 2 19-1 | 26 [ap3| 2 16-6 | 22
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.H. aba|20VAR| " | 355 |4ba 18 VAR 299 |4b4| 16 VAR 248 |4b4| 14 VAR 203 |4b4| 12 VAR 161 [4bal 10 vaR 124 |4ba| 8 vaR a1 |4ba| 6 var 62 |4ba| 4 vaR 37
12-5:40"-4 12-5:37'-3 12/-4:34-| 12'-4:31"-0 12452711 12-4:24'-9 12-4:21"-8 12/-4:18'-6 12/-4:15'-5
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl | 152 VAR 1394]6c1|70 VAR 863 |6c! | 64 VAR 745 |5c1 | 58 VAR 439 |sci | 52 VAR 368 [4cl | 46 VAR 193 | 4c1 | 40 VAR 155 [4cl |34 VAR 121 [4c1 | 26 VAR 8l
21410 2-9:13'-8 2-9:12-9 2-9:11'-9 2-9:10"-10 2-9:9'-10 2-9:8'-10 2-9:7-11 2-9:6"-7
WINGWALL, F.F.V. (0) scz| 2 15-0 | 31 [ec2| 2 14-0 | 42 |ecz| 2 13-0 | 39 |sc2| 2 12-0 | 25 |scz| 2 -0 | 23 Jac2| 2 10-0 | 13 J4c2| 2 9'-0 12 |acz| 2 8-0 I Jac2| 2 7-0 9
WINGWALL, F.F.V. (A) se2| 2 15-0 | 31 [6c2| 2 14-0 | 42 |ece| 2 13-0 | 39 |se2| 2 12-0 | 25 |sc2| 2 -0 | 23 Jac2| 2 10-0 | 13 |4e2| 2 9'-0 12 |4c2| 2 8-0 1 Jac2| 2 7-0 9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 63|76 VAR 1403|6¢3| 70 VAR 1240 6¢3|64 VAR 10895¢3| 58 VAR 655 |5¢3| 52 VAR 563 |5c3| 46 VAR 474 |5c3| 40 VAR 391 |5c3| 34 var 316 |6c3| 26 VAR 322
6'-4:18"-3 6'-4:17'-3 6'-4:16"-4 6'-4:15'-4 6'-4:14'-5 6'-4:13'-5 6'-4:12-5 6'-4:11"-6 6'-4:10"-2
WINGWALL, B.F.V. (0) 6c4| 1 18-6 | 28 [6ca| 1 176 | 26 |6ca| 2 16-6 | 50 |5c4| 2 15-6 | 32 [sca| 2 146 | 30 [sca| 2 136 | 28 |5c4| 2 126 | 26 [5c4| 2 11-6 | 24 |eca| 2 0-6 | 32
WINGWALL, B.F.V. (A) 6c4| 2 18-6 | 56 [6c4| 2 176 | 53 |eca| 2 166 | 50 [sc4| 2 15-6 | 32 [sca| 2 14-6 | 30 [sca| 2 136 | 28 [sc4| 2 12-6 | 26 [sc4| 2 11-6 | 24 |eca] 2 0-6 | 32
WINGWALL, B.F.V. 6c5| 50 ®-6 | 638 |6c5| 46 8'-6 | 587 |6c5| 42 8-6 | 536 |5¢c5| 36 8-6 | 319 |5c5| 34 8-6 |30l |[5c5] 30 8'-6 | 266 |5c5| 26 8-6 |23 |sc5| 22 8-2 | 187 |e5| - - -
APRON, LONGIT., BOTT. 401 [ 11 N ERER 38-1 | 280f4di| 11 35-0 |2sTfadi| 11 31-10 | 234afaai | 1 28-9 |21l |aai| 1l 25-8 | 189 [adi| 11 22-6 | 165 Jadi | 11 195 143 Jaal | 11 16-4 | 120
APRON, LONGIT., TOP 6fl| I3 ar-z | sa3fefl| 13 38-1 | t44fefi| 13 35-0 |es3fefi| 13 -0 | e2z|efl| 13 28-9 |56l [6f1] 13 25-8 |50l [efi| 13 22-6 | a39|efl| 13 195|319 |6fI| 13 16-4 | 319
PARAPET, VERTICAL 4| 25 &7 |10 |an| 25 -1 | lofan| 25 6-1 | l0|an| 25 6-7 | No|ai| 25 61 | 10|ai| 25 6-7 | lofan| 25 6-1 | Nofail| 25 6-7 | 1o|ai| 25 6-1 | Il0
PARAPET, HORIZ. Uil a4 w2 e || a w2 |ne || 4 13-10 |3 ] 4 13-10 s || a 13-10 |3 [ 4 138 |z || 4 3-8 | nz|ui| a 3-8 |z || a 138|112
APRON, TRANS., TOP emi| 50 14-2 |1oeafemi| a6 14-2 |99 [emi| 42 13-10 |873[emi| 38 13-10 | 790 [emi | 34 13-10 | 706 [emi | 30 13-8 |66 [emi| 26 13-8 [s34emi| 21 13-8 431 [emi | 17 13-8 [ 349
APRON, TRANS., TOP 6m2| 4 VAR | 4'-2:12'-6 | 50 [em2| 4 VAR | 3-9:12-2 | 48 |em2| 4 VAR | 3-2:11-7 | 44 |em2| 4 VAR |2-10:117-2 | 42 |6m2| 4 VAR |2-5:0-10| 40 [6m2| 3VAR |4-2:10-4 | 34 |em2| 3VAR | 4-a:9-11 | 32 [em2| 4 VAR [3-11:12-4 | 43 |em2| 4 VAR | 3-g:1-11 | 46
APRON, TRANS., BOTT. sm3[ 73 11-5 | 869 [em3] 34 12-3 [ 626 [sm3| 31 =11 | 555 |sm3| 28 -1 324 f4m3| 25 10-2 170 fam3| 22 10-0 [ 147 [4m3] 19 10-0 [127 [4m3| 16 10-0 107 fam3[ 13 10-0 [ 87
CURTAIN, HORIZ. 6pl| 6 147 131|6pl| & 14'-7 131 |6pl| & 14-3 128|6pl| & 14-3 128)6pl| 6 14'-3 128|6pl| 5 14'-1 106|6pl| 5 14'-1 106)6pl| 5 14'-1 106f6pl| 5 14'-1 106
WING SLOPE, BOTH F. 6sl| 4 36-9 |22 [esl] 4 33-5 |20 |esl| 4 30-2 |18l [esl| 4 2611|162 |6sl| 4 23-8 | 142 |esl| 4 205|123 |esl| 4 172|103 |esl| 4 13-11 |84 |esl| 4 10-7 | 64
WING SLOPE, BOTH F. (0) 6s2| 2 -0 | 24 |es2| 2 T-10 | 24 [es2| 2 -1l |24 [es2] 2 -1 | 24 [es2] 2 -1 |24 fes2| 2 T-10 | 24 [es2| 2 24 [es2| 2 7-10 | 24 [es2] 2 T-10 | 24
WING SLOPE, BOTH F. (A) 6s3| 2 8-l 24 [es3] 2 8- | 24 |6s3| 2 &-1 | 24 |6s3] 2 8-l | 24 [6s3] 2 8-1 | 24 [6s3] 2 24 |6s3] 2 24 |es3| 2 8-0 | 24 |6s3] 2 8-0 | 24
WING SLOPE, F. F. 6s4| 2 -3 | 34 fesd] 2 113 | 34 |es4| 2 1.3 | 34 |es4| 2 -3 | 34 |esd| 2 -3 | 34 |esa| 2 1.3 | 34 |es4| 2 34 [es4| 2 -3 | 34 |esa| 2 -3 [ 34
WING SLOPE, F. F. 6s5| 2 34-5 | 103 [ess| 2 312 |94 [ess| 2 27-11 | 84 |ess| 2 24-8 | 14 |ess| 2 21-5 | 64 |ess| 2 18-1 | 54 |ess| 2 45 |ess| 2 -1 | 35 |ess| 2 8-4 25
CURTAIN, VERT. st| 13 B EIE -8 | 104]sti] 13 7-5 |10 [st1] 13 T2 |91 |sti] 13 6-1l | 94 |sti] 13 6-8 | 90 [st1] 13 87 |sti] 13 6-5 | 87 |sti] 13 6-5 | 87
CURTAIN, VERT., ENDS 5t2| 4 70 33 |5t2] 4 -8 | 32 |5t2] 4 75 | 3 |5t2] 4 T2 | 30 |5t2| 4 6=l | 29 |5t2] 4 6-8 | 28 |5t2] 4 27 |5t2| 4 65 | 27 |5t2] 4 6-5 | 21
BRACKET, VERT. 501 4 6-8 | 28 |5ul| 4 6-5 | 21 |sul| 4 6-2 | 26 |5ul| 4 6-0 | 25 |5ul| 4 5-9 | 24 |sul| 4 5-7 | 23 |5ul| 4 22 [5ui] 4 5-4 | 22 |5ul] 4 5-4 | 22
REINF. STEEL 8734 LBS. 7345 LBS. 6595 LBS. 5013 LBS. 4348 LBS. 3660 LBS. 3178 LBS. 2718 LBS. 2217 LBS.
off ESTIMATED PARAPET A | 1.7 PARAPET a [ 1.7 PARAPET 4 | 1.6 PARAPET A | 1.6 PARAPET 4 | 1.6 PARAPET a | 15 PARAPET a| 1.5 PARAPET A | 1.5 PARAPET a | 15
o] auaTiTiES 53.4 4.9 39.2 348 305 25.4 21.6 183 5.1
SMone HEADWALL|  CONCRETE WINGWALLS | 22.5 WINGWALLS | 19.3 WINGWALLS | 13.6 WINGWALLS | 11.4 WINGWALLS | 9.3 WINGWALLS | 6.7 WINGWALLS | 5.1 WINGWALLS | 3.8 WINGWALLS | 2.6
Cu.YD. cu.YD. cu.yD. cu.YD. CU.YD. cu.yD. cu.YD. Cu.YD. cu.YD.
9 APRON | 29.2 APRON | 26.9 APRON | 24.0 APRON | 21.8 APRON | 19.6 APRON | 17.2 APRON | 15.0 APRON | 13.0 APRON | 11.0
3 2|
2 & INCLUDES TOP OF WINGWALL QUANTITIES. (A) - INDICATES BAR LOCATED AT ACUTE CORNER.
& (0) - INDICATES BAR LOCATED AT OBTLSE CORNER.
of]  NOTE:WEIGHT OF BARS OVER 40’-0 LONG INCLUDE REFER TO SHEET FOR ACUTE AND
Ful AN ALLOWANCE OF 2'-0 FOR LAP. OBTUSE CORNER LOCATIONS. HEADWALL NOTES:
7
gEI BENT BAR DETAILS THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
e 8}
5 I-4 < P THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
87 k—»‘ =f o -
ey 5533 7) G| - 2y Co ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 3*
x S PR S DRESSED AND BEVELED STRIP.
© | Y - b oo c BAR PIN DIAMETER
P 3-6 QD= ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
2! s5fa 2-11} BAR SIZE D IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
2z €3, ¢4, c5 K= BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION :
= § T 40 4 3‘ AS OUTLINED IN THE STANDARD SPECIFICATIONS. @‘ lowa Department of Transportation
5 3 g . s
O 4
25 554 56 A 44 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" i = Highway Division
=3 8 ) UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF H STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
I A , I I VERTICAL BARS SHALL BE 3 INCHES. w 2
88l 7 i 304} of% w PARALLEL WING HEADWALLS
32 @ o CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. elz e
O = = ' Q0 o
8 ° HORIZONTAL TAILS OF BARS "b* & “s” ESTIMATED TO EXTEND 2'-O BEYOND 5|2 v ; APRIL, 2012
wZ ~7"-2) 684 WL 52 50l BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4d" =
Sz 652, 653 st1) 512 AND “6f1" ESTIMATED TO PROJECT INTO END SECTION & 2| QUANTITY TABULATION
R ’ OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. I 3 .
S ] NOTE: ALL DIMENSIONS ARE OUT TO OUT THE "LENGTH* COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY g £ 12’-0 SPAN PWH 15-5-12
az D = PIN DIAMETER TO MEET THESE REQUIREMENTS. 3 < I5° SKEW
a2 SEE_TABLE AT RIGHT FOR PIN DIAMETER D" OF ¢ BARS
£3 e 1=
o W)




