BILL OF REINFORCING FOR ONE HEADWALL 15° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

ENGL I SHLRFDSIGNEDTWINCULVERTS.DGN - TWH 15-7-12 - THIS SHEET ISSUED 04-12.

2% 5 2% & 10 % 12 10" % 11° 10" % 10" 0% & 10 x & .
2-10 LENGTH
BAR LOCATION SHAPE [N, [ LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT.| NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | wT. | B4R !
5fa [FENCE ANCHOR (GALV.) 2 2-10 6|2 2-0 6|2 2-10 6|2 2-10 6|2 210 6|2 2-10 6|2 2-0 6 |5fa
bl WINGWALL, B.F.H. LONG | 200 14| 1 | (71 | 12| | | 45-0 32| | | 4r-1 29| | | 38-2 25| | | 34-9 23| | | 31-4 |2l |4bl e
4b2 WINGWALL, B.F.H. SHORT || 18=9 U3 | 1 | I5-3 | 1 | | | 39-8 26| | | 36-9 | 25| | | 33-3 | 23| | 303 |21 | | | 219 | 19 |4b2 @ %Q
3 12-7 10 2 12-7 10 10 127 T0 9 127 T0 8 127 T0 7 12-7 T0 6 127 T0
4b3 WINGWALL, B.F.H. LONG vir e 0 sz | B BT T e | 2t 30 iee | e oo 188 |y | Bar 70131 fude Ba O 107 s el g0 85 | 4b3 b2 37 555.6.7.3
3 (14 10 2 |14 10 10 [ 11>-4 TO 9 [11-4 T0 8 114 TO 714 T0 6 114 TO »2y3,4, 5b5,6,T,
4b4 WINGWALL, B.F.H. SHORT VAR, 17-4 2% |var., 14-4 | 'T|var. 38-4 | '®€|var. 35-4  '“Olvar| 32-4 | "T|var. 29-a | % |var. 2674 | 75| 404 4,5 6cl3
5b5 WINGWALL, F.F.H. LONG | | 2=l 22| 1 | I7-8 | 18| | | 45'-I 49| | | 418 | 46| | | 38'-3 40| | | 34'-10 | 36| | | 31'-4 | 33 505 , Scll,12,14
5b6 WINGWALL, F.F.H. SHORT | 18-9 20| | | I5-3 | 16| | | 39-9 4l | | | 36-9 | 38| | | 33-9 | 35| | 30-3 | 32| | | 27-9 | 29 |5b6 84 . .
4 | 9-3 TO 3 |9-27T0 1l | 9-3 T0 10 | 9-3 10 9 |9-3T0 8 |9-3 T0 7 [9-3T0 234 LENGTH I"-42
SD7 WINGWALL, F.F.H. LONG var. 19-6 0 |var. 16-1 | O |var. 43-6  3°T|var. 401 %0|var.| 3-8 | Z'|var. 33-3 | T7|var. 2910 43| 507 DR ‘ i
4 85710 3 8510 Il 8510 10 8-5 T0 9 85710 8 | 8-57T0 7 8510 -
5b8 WINGWALL, F.F.H. SHORT VAR. 17-5 54 |var| 145 | 38 lvar. 385 | 289|var. 355 229|var| 32-5 | 'lvar. 29'-5 | '8 |vam. 2er-5 | 127|508
7 55 10 5 | 5-7 10 21 | 51 T0 19| 5-1T0 17 5170 15 |52 T0 13 5-2 T0 o2
5b9 INTERIOR WALL, BOTH F.H. 69 44 363 308 257 211 169 569 2 ®
VAR, 13-7 VAR. 115 VAR, 28'-I VAR, 26'-0 VAR 23'-11 VAR. 21-10 VAR, 19'-3 = 3
ot |WINGHALL, FF.v. LONG 18 2710 10 o0 | 15 12210 10 ,o'| 42 29 T0 | 50| 39 2-9 70, | 35 |2-9 10 132 2-9 70| |29 2-9 10| o, L 6p2 h
s PRV VAR, 7-10 VAR, 6'-11 VAR, 14'-9 VAR, 13™-10 VAR, 128 VAR, 11-10 VAR, 10%-11 41
16 2-10 T0 13 2'-10 T0 31 2-9 10 34 2-9 1O 31 2-9 T0 28 2-9 10 25 2-9 10
402 WINGWALL, F. VAR, 7-10 | 57 VAR €10 2 [var. T14-9 |28 |var. T13-9 | BT var.| Ti2-g | '80|var. Tii-a | 138 |var. Tio-9 | 1342 4-10% 5% 4-2) 9l
19 9-7T0 16 9-7 T0 12 | 9-7 70 9 | 9-77T0 5 >
4¢3 WINGWALL, F.F.V. LONG B ) E e T WA R RN S LT/ R S B L ] B B ) P
[ O N DR B BT 3 14 9-7 10 I -7 T0 8 | 9-7 10 .
4c4 WINGWALL, F.F.V. SHORT i a0 iza | b 3T T o | e B 10 83 | 2 ST 0 st 4c4
4c5 WINGWALL, F.F.V. LONG 2| 63 9|2 8|2 | 138 8|1 12-8 8|2 -8 16| 2 10-8 | 14| 1 98 6 |4cs
405 WINGWALL, F.F.V. SHORT 2 69 9|2 8|2 138 18] 2 12-8 17| 2 | -8 |16 2 10-8 | 14| 2 9-8 13 |4cs
4c6 |INTERIOR WALL, BOTH F.V. 2 19 |22 2|2 18 (2|2 18 (2|2 -8 |22 18 2|2 I8 2|46
20 11l To 16 49 111 TO 45 110 TO 41 110 To 37 110 TO 33 110 T0
467 INTERIOR WALL, BOTH F.V. ke 4 e 35 |ohr el 233 uan | a0 198 | hn a0 167 ik, ans 0 138 | an 2T i3 | 4eT
468  INTERIOR WALL, BOTH F.V. 2| 57 (712 612 126 17| 2 16 15| 2 106 14| 2 9-6 |13|2 86 1l |48
5c9 WINGWALL, B.F.V. LONG vk a2, 0 3 | 38 [ 2o 0 3 e Fe 0w | R E O e | 2 F O a2 1 F0 O 57 | see
S T B T B R 2 R 2 T e T e TR
9 |9-6 T0 6 33 95 10 30 9'-5 T0 26 | 9'-5 T0 23 9-5 T0 20 9'-5 10
Scll [NINGHALL, B.F.V. LONG VAR, 11-10 | "9 |vaR. &4 |var. 19 85 |var, 1710|426 |var. 168 | 54|Var, 1510|303 |var, Ctamnn (2545l
10 |8’-10 TO 7 31 |8-3 TO 28 | 8-9 TO 25 | 8'-9 TO 22 | 8-9 TO 19 | 8'-9 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. Sfl
512 \WINGWALL, B.F.V. SHORT g, B0 o fo 712 |3k Crasl 445\ 2% | BR 30 ser| Bn 87310 32|22 B8 10 ap | 8 B8 00 233 iz SLL DUENSIONS A" IO oD 2 P
WA e e S - - - =
O AL et o0 e i el e e By loe 2Bl a oo (221603 x ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE GUANTITIES
<13 WINGWALL, BF.V. e FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
14 WINGWALL, B.F.V. LONG 2 | 108 222 2002 178 37| 1 | 16-8 I1T| 2  I5-8 33| 2 | 14-8 31| | | 13-8 | 14 |5c14
<14 \WINGWALL, B.F.V. SHORT 2 109 222 200 2 178 37| 2 | I6-8 35| 2 | I5-8 33| 2 | 14-8 |31 | 2 13-8  23|5014]  NOTE:
4d1 | APRON, LONGIT., BOTT. 17 1311158 17 135 15 | 26-5 |285| 13 | 264 229| 13 24-4 |211| 13 | 22'-3 193] 13 | 20'-2 | 175 4d WEIGHT OF BARS OVER 40°-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 30511 32 3 25| 3| 3391 19| 3| 36-2 | 12| 3 | 32-9 66| 3 | 295 59| 3 | 26'-0 52 |4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
403 APRON, LONGIT., BOTT. SHORT 3 14-a 293 23| 3 350 (70| 3 | 32-0 64| 3 | 29-0 58| 3 | 26-1 |52 3  23-1 | 46 |4d3 SHORT*
61 APRON, LONGIT., TOP 24 13-11 (502 24 430/ 20| 285 854/ 20 264 791| 20 244 131|20 223 68|20 202 6066l S R naaALL
62 APRON, LONGIT., TOP LONG ARSI 23 [ 3 Toe 10 210 R B0 0 i7e | R | Sara® s [ Era 0 s | p | TI2I0 92 |72 HEADWALL NOTES:
63 /APRON, LONGIT., TOP SHORT 35737005712 23,8 575 T0 g7 | T 1673 10 57| 8 770 0| 59| & (4= TON o) 5 1578 TO g7 |6t °
1 ) VAR, " 11-2 VAR VAR. 25'-8 VAR, 23-8 VAR, 21”7 VAR, 19'-6 VAR, 175 I. SEE DRAWING IHRCEGISIZ] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG I 2r-l 32| 0 21| 1 45-1 7|1 | 48 66| | | 38-3 57| | | 34-10 52| | | 31-4 | 47 |6t4| 2. THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
Gemmene i ke sl B3 B s el wn 21 B 51 WY S e Bl LIS e e b S e e,
41l PARAPET, VERTICAL 49 &-2 202 49 202| 43 | &-2 | 177)41  6-2 | 169| 4l | 6-2 |169]|41 | 6-2 169]|4l | 6-2 |169| 4l | 4
’ o - o - - = NOT MORE THAN 3'-O IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
I PARAPET, HORIZONTAL 4| 263 [219] 4 219| 4 | 25-5 (191 | 4 232 | 183| 4 | 22-1l | 187 4 | 22-11 | 181 4 | 22-1l | 187| 7)1 F
T D AT 5 BT i B L D o AT | © o e i UL g A Bt B e
6ml |APRON, TRANS., TOP VAR, 280 | 2%8|vaR. 298 AR, 245 | '8! lvar. 242 'T8|var. T2zen | TT|var. 23-n | T |var, Tozen | 17T 6 ey d
6 |28-4 T0 3 21| 24-9 24 | 246 21 242 T0 18 242 T0 16 242 TO 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 |APRON, TRANS., TOP 264 129 1201 1038 881 740 649/ 6m2 | 6 .
! ! VAR.| 30'-2 VAR. VAR.|TO 34'-6 VAR.[TO 33'-I VAR.| 3I"-8 VAR, 30'-7 VAR.| 29'-10 7. HORIZONTAL TAILS OF BARS “b" & “s" ESTIMATED TO EXTEND 2'-O BEYOND BACK OF PARAPET
5-9 10 9 7 8-9 70 7 | 8-9 10 8 6-170 8 | 6-2 10 7 [6-4 T0 (INTO END OF BARREL). LONGITUDINAL BARS “d”, “6f1", AND “63* ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 24-0 | "% |vaR 185 VAR, 24-5 | 'T4\vaR. 245 'T4|var. 24'-a | '3|var. 246  '8*|var. 22-0 | '4%|®™3|  SECTION OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET
10 [21”-2 TO 8 24 [17-4 TO 22 [17-3 TO 20 [17"-2 TO 18 [17-2 To 16 [17-2 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 /APRON, TRANS., BOTT. VAR 26-1 | 355 |vaR. 2TTIvaR. 29-8 | B9T|var. 286 | "96|vaR. 21-5 |®TC|vAR. 26'-4 | 5®8|vaR. 25-3 5!0|6M4|  REQUIREMENTS.
"6p! (CURTAIN, HORIZONTAL 4 | 2510 | 155] 4 155| 4 | 22-0 132 4 | 211l 132 4  21-10 [131| 4 | 2110 131 | 4 | 2I-10 | 131 |6pl
6p2 (CURTAIN, HORIZONTAL LONG 4 2 61| 4 58| 4 2-9 131 | 4 | 20-3 |122| 4 | 18- | 13| 4 | IT-3 | 104 4 | 15-9 95 |6p2 ’ lowa Department of Transportation
6p3 (CURTAIN, HORIZONTAL SHORT 4| -1 55| 4 48| 4 16-10 101| 4 | I5-9 95| 4 | 14-1 88| 4  13-6 |81 | 4 12-5 715 |6p3 039
651 WING SLOPE, BOTH F. LONG 2 | el 21| 2 212 6-1l 21 |2 6-1l 2l | 2 &-1l 21| 2| &1 2|2 e-il |2l |esl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2| 66 20| 2 20| 2 66 20| 2| 66 20| 2 | 66 20| 2 6-6 |20 2 6-6  20]|6s2 £ TR
3 LOPE, BOTH F. LONG 2 | 169 50| 2 40| 2 49 132 2 | 382 | 115| 2 | 34-7 [104| 2 | 31-0 | 93| 2 215 82 |6s3 2
25 WING SLOPE, P Lo T 2|1 asi1 7a| i | azea &v| | 3a sa|i | 352 |s3|i sr-n | daces 2 Sl TWIN REINFORCED CONCRETE
s y FuF. - - 2 - - - s a
6 LOPE, F.F. SHORT 19-0 | 29| | 24 42 | 65| | | 380 | 57 34-10 | 52 3-8 | 48 28-6 | 43 | 656 5| Rfg BOX CULVERTS
657 [INTERIOR WALL, BOTH F.H. 2 | 144 43| 2 36| 2 30-4 91 |2 28-1 84| 2 25-10 78| 2 236 T |2 | 213 64|6s7 2 Vs APRIL, 2012
5t1_CURTAIN, VERTICAL 26 65 | 174| 24 161138 | 7-1l_|314] 36 T-8_288| 34 T-5 263|335 | 7-2 247|31 | 6-Il_|224|5tI M a
ESTIATED REINF. J&kpn - 3843 L8 10,137 LB e 8971 LB 7916 L8 6968 LB - 5361 LB .@ g FLARED WING TWH 15-7-12
Al 2. - -
AT TAES .| CONCRETE WINGWALLS|4.3 301 cY salCY [23.2 TIL9 CY 611 CY 532CY  [i21] 458 cY = g HEADWALLS
FOOTING |22.5 46.2 313 15° SKEW




