REVISED 1/98; BEND DIMENSIONS OF 4il BAR CHANGED.

FWH451.S01 -REVISED

:8/89 ; CONCRETE QUANTITY CORRECTED ON 10'x12".

o
BILL OF REINFORCING FOR ONE HEADWALL 45% SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
Xz 27X 0 27X 27X X2 X0 X X e Xy X7 3 o
SHAPE | BIR B 5-3 -1
LocATION 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 [T, | NO. | LENGTH [N, & s
FENCE ANCHOR sfal 2 | 3 |7 2 [ 31 (1] 2 |31 |12 |31 |12 | 3 |12 |3 [1]2 ¥ |12 |3 |12 |3 [1]2]3 [1]sf
WINGWALL, BFH. @l | || 149 |5 I | e3-| |43 | |65 |35 | | | 396 |27| | | 14-9 |5 | | | 63~ |43 | |55 3| | | 399 |21 | | |33 (23| | | 28~ |19 4l
WINGHALL, BFH, w2 | || 40 |32 1| | 390 |2 | | 320 |2 | | |20 |11 1 |40 |32| | | 390 |26 | | 320 |2 | 1 | 250 | 17| 1 |26 |14 1 | B0 || 42 =
o | 19 s | 195 o | 198 RIS o | 96 o 195 o 195 L= 5 e , | 1o ki -
WINGHALL, BFH, L b3 312 ED 10|18 0 ™ 312 T 20 T0 1% s 0 s 0|30 | 43
’ w3 VIR | 601 VR 4 VAR | 3610 we T VAR | 6o~ VAR | a5 R | 55 R 30 AR a5 852
=] o | 129 o | 129 RS o | 127 s 128 o |12 ) 5 | NS
WINGWALL, BFH. s b4 ™ |19 134 0|86 0|48 10 |192 T0 |13 0|86 K 03B 019 | 44
1 VIR | 42 VIR | 5% R | 50 R | 53 VAR | 42 VIR | 572 WR | 50 VIR | 532 VR | gy WR | (6
WINGHALL, FFH ¢ 505 | | | 14-9 |80 I | 63-| |68 | |65 |86 | | | 399 |4 | | | 14-3 |80 | I | 63~ |e8| | | 55 |56 1 | 338 |4 | | |33l |3 I | 8- |29 505
WINGWALL, F.FH. 5 so6 | F | 40 |50 | | 3%-0 |41 | | |30 33| | | 250 |2 | |40 |50| I | 33-0 |a| | | 32-0 (33| | | 250 26| | |26 |22| I | 180 |13 | 506
57 " R I T e e e P I R 7 A = B e A R s T P T A I RS R P e
WINGWALL, FiF. o
) R | o iR | (10 VR | 1% VAR | 361% | 510 iR | o 10 R | 4l iR | 361% | 319 VAR | ool
Ll g | 93 ;e s 93 L g | 93 BECE s 93 L 93 5 93
WINGWALL, FFH. 5 508 1 |309 |28 10 |14 0|8 T0 309 10|28 0144 ™ |8 10 |60 10|40 | 508
) VIR | iR | 10 R | 1% VAR R |l R | 1% wR | 10 ViR | 1% w0 | IS
210 210 210 29 79 279 2.3 29 2=
2 ) 2 37 72 60 2 37 30 2
WINGHALL, FFY. ¢ 4l 0 |49 |36 10 |26 146 0 |425 0312 0|23 0|14 010 0|80 | 4cl I
) we | S R | 0 | 19 VAR | 10 e | o0 e | o0 R | 10 i | 10 [y ’
210 210 210 79 29 229 229 22 22 -
3 36 23 22 43 3 29 2 19 5 f
WINGHALL, FFV. s 42 T |24 o |18 0 |13 8 10 |250 T0 |18 03I o |8 0 |67 1048 42 -
) ViR | g0 7L A R |10 VAR RS we | iR | o [ZCE w10 R |19 oo
WINGWALL, PV, 1 a3 | 1 038 (9 2 [ 6| o | g9 | 1| 1 501 |38 |92 [ws |6| 1 | 98 |6 1 | 18 |5 2| 68 |9 2|58 |84 =
WINGHALL, FFY. s w3 | 2 133 18 2 |18 18| 2 | 99 |13 2 0 2 |38 |8 | 2 | ws |16 2 | 98 |13 2 | T8 |10 | | 68 |4 2 | 58 | 8|43 I
5 | 2710 5 | 270 5 | 2710 5 5 | 29 5| 29 5| 29 5 | 29 5 | 29 5 | 279
WINGHALL, BF.V. L 564 | Jsp | J0 63|y | 10 63|y | 10 e R 63| i | 062 |y | 0 62| | T0 ez i 10 62| | 10 62| ;| 10 ez e L.—_‘
53 53 53 ¥2 2 e i 52 52 4b1,2,3,4,55b5,6,7,8,86 4,5
. |z R R . ] =] =] =] ] =] 3,800, 18,8674, 4
WINGHALL, BFY. s 55 4 4 10 01 003 0013 10013 3 003 10|13 55
) wR | 419 WiR | 419 ZC] R | 419 R | 1 wR | 41 wR | 419 wiR | 519 e | 510 R | 519 o ;
2102 LENGTH 95 LENGTH
WINGHALL, BFY. o A I T I A e PR B P U e P 2 e PR TR e P B e S e (O B s R P a0
BV, WR | g VIR | (610 R R | R | g0 WR | 1% R | oY ViR | (19 L R | 1% !
80 -0 -0 -0 -1 &l & 0 70 -1
3 » 2 [ 39 3 2 18 5 I
WINGWALL, BV, 0 |54 |44 10|23 0|19 0 |542 0|4 70|29 19 0 [154 0|07
) s I RTCRILS R |0 R |1 VR |l R | g% R | 6% R | 0% ViR | % 7L, VR | ol 5c7
WINGHALL, BFY. ¢ 58| 43 | 1076 |47 | 31 | 106 34D 20 | 06 |219| - | - | -| 43 | 106 |47 | 31 | 106 |340 20 | 106 28| - | - | -| - | - | -| - | 5
WINGHALL, BFY. 508 | 25 | 106 |274] 18 | 106 197 I | 106 [120| - | - | -| 2 | 06 |274| 18 | 106 |17 1l | 106 20| - | - | -| -| - |- -| - | -|5&
WINGHALL, BFY. ¢ 59| | 178 |18 2 | 158 |33 | | 136 14| | | 16 |12 | | -1 || 2 151 |33 | | 131 14 1 |17 12| 2 |01 |22 2 | 97 |20 53
WINGWALL, B.F.V. s 5c9 2 17-8 31 2 15-8 33 2 13- 29 2 [ 24 2 -7 37 2 15-7 33 2 137 28 2 -7 24 I -7 1" 2 9-7 20 | 5c9
APRON, LONGIT.,801T. 4l | 9 | 378 (226 9 | 32-0 1% 3 | 264 [158| 9 | 208 |24 1 | 37-8 |16 | 1 | 32-0 |10 1 | -4 |23 1 |20-8 |97 | 1 |17~ |83 1 | 50 |70 4dl
APRON, LONGIT,B0TT, ¢ 42 | 3 673 139 3 | 558 (16| 3 | 440 |%| 3 | 326 |65 3 | 613 |139| 3 | 558 |16 3 | 40 % 3 |36 |65 3 | 279 |54 3 |20 |42 4d ‘
APRON, LONGIT,80TT. s 43| 3 [ 4r-i0 |88 3 | 34-10 |70 3 |27-1 |56 3 |20 |42 3 |4I-0 |88 | 3 | 34-10 |10 3 |20~ |56 3 |20 |42 | 3 | 177 |3 3 | 142 |28 4d3 EIp - 0:2
APRON, LONGIT,, TOP 67l | 12| 37-8 |619) 12 | 32-0 576 12 | 264 |415| 12 | 208 |312| 10 | 378 |566| 10 | 32-0 |48 10 | 264 3% 10 | 20-8 [310| 10 |17-10 |28 10 | 50 |225| 6l N 27 i
APRON, LONGI T, TOP I A I I S R e e B R PR e R T A T AR I B e N P I T R P 5fa i -
o L
b d VR | 30 ViR | 5% R | 5% e | (AN Y ViR | 5% VR | )0 R | w0 e |09 Tt
g | 63 ;e 5 | 89 4| 6 g | 83 ;e 5 | 8 , | & 5 e 44 ALL DINENSIONS ARE OUT T0 0UT. L_L.‘ @
APRON, LONGIT,TOP s 673 10 |268 0 |18 7017 70 |10 0 |268 0 188 017 0 |70 0|47 0|3 6f3 D = PIN DIAVETER,
J d VAR | 335 VAR | g VAR | 5y VAR | ol VAR | 337 VAR | 5g) VAR | gpis VAR | 16y VR | (3110 VAR |l
APRON, LONGIT.,TOP L 6f4 | 4-8 115 | B3I 98 | 51-5 80 I 39-9 60 I 14-8 115 I 831 98 I 51-5 B0 I 39-9 B0 I 3311 Bl I 28°-| 42 | 64 5C67778v9 Eul
APRON, LONGIT,TOP 6f5 | | | 45-11 |72 | | 390 |59 | | 32-0 |48 | | | 2570 |38 | |45 |72 | I | 390 |59 | | 32-0 (48| | | 250 |38| | |26 |32 | | 80 |27|6f
PARAPET, VERTICAL Gl |25 | 6B |11 25 | 68 11| 25 | 68 [l | 25 | 68 || 2 | 68 |94 |2 68 |94 21 | 68 |94 2 | 68 |94 | 2 | 68 |94 2 | 6B |94 4
PARAPET, HORIZONTAL U4 173 4| 4 | 17-3 4| 4 |73 (141 4 | 173 4| 4 | 45 18| 4 | 145 (18| 4 | 145 18| 4 | 145 18| 4 | 45 18| 4 | 45 |18 | 7l _ HEADWALL NOTES:
5 | 154 IRER) o | B o | 1572 s | 153 5 2l s | 1210 s | 129 s | 2 s | 129 THIS HEADNALL 1S BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
APRON,TRANS., TOP bl | vag | TO 1219 fyag || SO 1264] g | 100122 g | 01259 yag | 1O BT yag IO 1163 yag | 101163 g | TOTIBL g | 100161 ygg | TO BT bl THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
75 s i T s 41 4 2 e e ALL EXPOSED CORNERS OF 80° OR SHARPER ARE 10 BE FILLETED WITH A 3/4"
APRON,TRANS,, TOP o2 | e |10 lor3) 22 o (s S| o s (B Tro aie ) B To losa) 2 ro s % o sos 2o o o2 (B o ise | de | T0 8| eme DRESSED AND BEVELED STRIP.
28 254 2 19-6 270 240 21-1 183 169 153 ALL REINFORCING 15 T BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
= N 0 0| -, [ 1 | = i IS POURED. ALL SLAB AND FLDOR REINFORCING STEEL IS TO BE SUPPORTED
APRON,TRANS., T0P 6n3 | 11| 181 307 11 |16-10 |218| Il | 156 |256| Il | 13-l |230] 9 |61l 228 8 | 15-5 1208 9 | 14-0 |189| 9 | 12-6 |169| 9 | 12-3 |166 9 | I'-I |i50| 6m3 B ey LA e AR
APRON,TRANS.,80TT. et | 2015 e 21 %0 e 8 | e lae| 2 | o loes| 20| e el 2| T lss| 8 | Tro (we| 2 | Tre laael 0| TR lwr| & | Tro |it| ema AS OUTLINED IN THE STANDARD SPECIFICATIONS.
TRANS., 0TI ™R | 5l R | 500 VR | e R | 5% R | % VR | e VR | gl ViR | g8 w0 W | e m CLEAR DISTANCE FROM_FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2"
UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF
CURTAIN, HORIZONTAL Gpl | 4 | 172 103 4 | 172 103 4 | 172 [103| 4 | IT-2 |I03| 4 | 144 |86 | 4 | 144 |8 | 4 | 144 |86 4 | 14-4 |86 4 | 144 |86 4 | 14-4 | B | 6pl VERTICAL BARS SHALL BE 3 INCHES,
CURTAIN, HORIZONTAL ¢ 6p2 | 4 | 424 (266 4 | 360 (26| 4 | 298 [I78| 4 | 234 |140| 4 | 424 (26| 4 | 360 |206| 4 | 298 |178| 4 | 234 140 4 | 202 |12 | 4 | 170 |i02| 6p2 CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
CURTAIN, HORIZONTAL s 63| 4 | 158 |94 4 | 138 (8| 4 | -1 |10 4 | 31 (58| 4 | 58 |94 4 |38 |8 4 | -1 (10| 4 | 91 |58 4 | B-1 |52 4 | 76 |45 6p3 HORIZONTAL TAILS OF BARS 'b* & “s" ESTIMATED T0 EXTEND 2-0 BEYOND
WING SLOPE, BOTH F. L bsl | 2 | 84 |25 2 | 84 |25 2 | b4 [25| 2 | -4 |25 2 | &4 |25| 2 | §-4 |25 2 | 84 |25 2 | 84 [25| 2 | &4 |25 2 | §-4 |25 sl BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS 'd',
WING SLOPE,BOTH F. 5 6s2 | 2 | v-n (24 2 [ ren 24l 2 |71 24l 2 [t 24l 2 [v-n a2 [ven el 2 (v a4l 2 [ a2 [ren a4l 2 [ 7 24 es2 narﬂa;xkgﬁmwmm ESFT‘g’AgEDBET(%N;RgiECE(TD‘FNTP(KRE&NPDETSECUDN
WING SLOPE,BOTH F. ¢ B3| 2 | 694|214 2 | 57-6 173 2 | 45-8 [143| 2 |33-I0 |I02| 2 | 63-4 |214| 2 | 57-6 |19 2 | 45-9 143 2 |33-I0 |102| 2 |2T-Il |84 2 | 22-0 |66 | 6s3 ARREL A
WING SLOPE, BOTH F. s Bs4 | 2 | 42-3 133 2 | 35-0 105 2 | or-3 |83 | 2 | 20-6 62| 2 | 42-3 |133| 2 | 35-0 105 2 | 27-9 |83 | 2 | 20-6 |62 2 |16-0 |51 | 2 | 132 |40 6st T NG, COCU REFERE LS TOTAL NUNBER OF FEET NECESSARY
WING SLOPE,FF L 65| | | 146 |15 | | 62-8 |97 | |50-10 |19 | | | 39-1 |59 | | 14-6 |15 | | 62-B |97 | |50-10 |79 | | 39-1 |59 | | | 332 |50 | | 27-3 |41 | 6sH
WING SLOPE,FF 5 bs6 | || AT-4 |74 | | d0-1 |63 | |3-10 49| | | 2576 |38 | | 41~4 | 74| | | do-I |63 | |32-10 |43 | | 256 |3 | | |2~ |33 | | 8-3 |27 bs N T ANDARD DESIGN
CURTAIN, VERT. St | 6 | T-1l[380] 41 | 75 317 34 | 6-1l |265| 27 | 65 |18l | 45 | 1-1 |372] 39 | 75 |302] 32 | 6-1l 231 | 25 | 65 |I67| 23 | 65 |154| 19 | 6-5 |12 5t w b
REINF. STEEL 10,638 Ibs. 8305 Ibs. 6214 Ibs. 4175 Ibs, 10,150 Ibs. 7867 Ibs. 5828 Ibs. 3889 Ibs. 3205 Ibs. 2556 Ibs.
ESTIMATED PARRPET B a 8 1 3 FLARED WING HEADWALLS
QUANTITIES 1035 3.4 53.9 34 9.9 68.4 a2 21 %4 208 =z %
ONE HEADWALL |CONCRETE | WINGHALLS |33 | cu. yd. culyd. cuyd. < yd. cu. yd. cu.yd. cu.yd. cu.yd. cu.yd. . yd. <] s
FOOT INGS 3 22 <2 REINFORCED CONCRETE BOX CULVERTS
PRI e B
£ 1. SEE DRAWING [ECTETISR] FOR GENERAL INFORMATION, SPECIF ICATIONS, = Liy HIGHWAY  DIVISION
AN ALLOWANCE OF 2'-0 FOR LAP. AND DESIGN STRESSES. ! ! Q . zé = IOWA DEPARTMENT OF TRANSPORTATION
SUBSCRIPT L DENOTES LONG WING. =
SUBSCRIPT 5 DENOTES SHORT WING. 33 , 1987 FWH 45-1-87




