BILL OF REINFORCING FOR ONE HEADWALL 0° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
LATION oot | o | ZX1Z X0 ZXe 27X 6 0% 12 10X 10° X 10X § BX 0 T8 [ o
NO. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH |WT. | NO. | LENGTH |NT. | NO. | LENGTH [WT. | NO. | LENGTH [NT. | NO. | LENGTH [WT. | No. | LENGTH [WT. | NO. | LENGTH |WT. | NO. | LENGTH [WT. -0} 9% -8} LENGTH
FENCE ANCHOR (GALV.) Sfo| 2 | 31 (6|2 | 31 |6 2 |31 |6| 2| 3 |6 2|31 |62 |3 (6|2 3 |6 2 |31 6|2 |3 [6| 2| 31 6|2 31 |65 it ) T T e
WINGWALL, BF A, Wi | 2 | 40-11 (51| 2 | 34-9 (46| 2 | 8- 38| 2 | 22-5 (30| 2 | 40-ll | 57| 2 | 34-9 |46 | 2 | 281 38| 2 | 225 (30| 2 | -3 (4| 2 | 281 38| 2 | 225 |30 bl A et
WINGHALL, BF K. wz | 2 55T el 58 |50 o] 2 | 85T s & |50 6 | 20 | B0 52 6 35T o] 2 | B 58T0 s | & |G T0] e | 6 | G5G0 0] J2 | BT 6| B | G0 81 | w2 03 () A
1 BF. w18 T wa |18 var | 178 v | 178 1 wag |18 T e |18 T vie |18 ] |18 ] e | 8] vir| "8 w81 7 ¢ D=4} =
WINGHALL, F.F H, 53 | 2 | 40-1 (90| 2 | 349 12| 2 | 281 (60| 2 | 225 |41 2 2 | w9 12| 2 | 21 |60 2 | 225 41| 2 | 349 |72 2 | %7 |60 2 | 225 41|53 | =
2 15 | 2EACH 14 | 2 EACH 10 | 2EACH » 15 | 2 EACH 14 | 2.EacH 10 | 2EACH 18 | 2 EACH 14 | 2 ERCH 10 | 2EACH 5fa 6sl 6s3
WINGHALL, F.F H, 504 | 2o vin | 811013 g | &TT0 2| g eTT0 s |\ e | 85110393 | &TT0 61| \R @50 isa | R BTT0 s il BT T0 261y 510 14| e
CENTER WALL, BOTH F.A, 55 | 2 1m0 el S| 0 s | 2 T T O o I PV I T PR T 7 P P
. VAR VAR | 2373 VAR | 1973 VAR | 153 VAR VAR | 23-3 YR 193 R | 153 VAR | 233 VAR | 193 VR | 15-3 110§, LENGTH 2410} LENGTH
WINGHALL, FF.. w |8 o 10| 33 #1050 a0 100/ ss | 76 st 1250 3 52 | 5550 o) 0 350 (e | 80 | 35S0 sas| 22| 3550 om0 | FE st | 4 o o
g VAR w |20 uar | 200 ] R |20 VAR w250 I w29 1 wr | 23] w | 200 we| 200 w2y =
WINGHALL, F.F.V. w2 4 2120 (6] 2 | 100 (13| 2 | 80 (| 4 2 [ 12-0 16| 2 | 10-0 (13| 2 | 80 (0| 2 | 120 (16| 2 | 100 | 13| 2| &0 |1 |42 7
CENTER WAL, BOTH F.J. w3 2 21 |2/ 2 18 |2 2|18 | 2| 2 218 |2 2|8 |2 2|18 |2 2|16 |2 2 1 |2 2|16 | 2|43
CENTER WALL, BOTH F.V. et | 0 R I N R P R R A I T R S P e P - B PP PR B B o P
’ VAR R | oS VAR | gllp ViR | 1 VAR R | 600 VR | 19 R | o R | of% WR| g R |61
WINGHALL, BF.V. 55 | 2 2 | 2505 w6 | 12 2050 | 2 | FioTo 46 | 2 295 6 2 25N s 2 (355 s | 2 |35 6] 2 350 ] 2 | EEN 6 s
g VAR var |20 v |20 vir | 2709 e | 22 v | 2] e | 2] | 22 v | 20 vir| 2,7 ] vin| 2]
. N p 5 | 2EMCH w0 | 26 % | 20 o0 | 2 EACH 5 | 2600 w0 | 260 | ZEAGH 5 | 26 w0 | 2E % | 2EAH v
WINGHALL, BF.Y. 56 | o iy 8710,10/6%8| 1610 10 51| [ 1610 T0/319 | G 87910 98| G |9 Yo 6w L | 8910 ase| T 8-9 0 36| T IO 685 &7 10 et (6T T0 37 sc6 .
WINGWALL, BF.. 567 | 50 3 | 10-6 |416| 2 | 106 |285] - | - | -| 50 | 1076 |548| 38 | 106 |416| 2 | 106 (285 - | - | -| 38 | 10-6 |4i6| % | 1076 (285 - | - | - |57 O
WINGWALL, BF.J. 508 | 4 2 |16 (35| 2 | 150 (31| 2 | 130 |21 | 4 | 176 | 13| 2 | 610 35| 2 | 140 31| 2 | 2=l 21| 2 | 168 |35 2 | 14-9 |3 | 2 | 12-9 |27 |58 = _ _ 0:2}
APRON, LONGIT.,80TT. TN 1T | 236 [267| 17 | 19-6 (221 | 1T | 15-6 |IT6| 15 | 216 |216| 15 | 25-6 (235 15 | (96 |195| 15 | I15-6 (15| Il | 236 [173| N | 19-6 |143| 1l | 15-6 |ui4 | 4di - 2/? e
APRON, LONGIT,,80TT. w2 | 6 6 | 2976 |I8| 6 | 255 (94| 6 | 174 69| 6 | 358 |143) 6 | 296 18| 6 | 25-5 |94 6 | I74 |69 | 6 | 236 |8 6 | 235 94| 6 | IT-4 |63 42 = - i =
APRON, LONGIT,,T0P ot | 24 24 | 236 |847) 24 | 196 [103| 24 | I5-6 |559| 20 | 276 [826| 20 | 23-6 |706| 20 | 13-6 [586| 20 | 1576 |466| 16 | 23-6 |565| 16 | (96 |463| 16 | 15-6 |372] 611 ®)
APRON, LONGIT., TOP si2 | & 555 2ss 0 0G0 o) & | 565 00| J6 | £10T0 308 1 | 555D |ass| 0 [S00T0 10 & |50 ioa | S| £E5H ase| 0 | 100 0| B | EEH 1| 602 . M e
" VAR VAR | 2010 VAR |% 1610 VR | 210 VAR | "2a-10 VAR | 2010 VAR | %1610 VAR | “i210 VAR | 20710 VR | 1610 VAR | i1 0
APRON, LONGIT., 0P 63| 2 | 40-11 (123 2 | 34-9 [104) 2 | 28-7 86| 2 | 22-5 |61 2 | A0-n |123| 2 | 349 |104| 2 | 28-1 |86 2 | 225 |67 | 2 | 34-3 [104] 2 | 281 |86 | 2 | 22-5 |67 6%3 4 56748 s
PARAPET, VERTICAL G| 51| 6-1 (207 49 | 6-1 (199 43 | 6-1 (19| 49 | -1 (199 43 | 6-1 |175| 41 | 6-I |161| 41 | G- [I61) 41 | G-I |i67| 33 | 6-1 |134] 33| €-1 |i34| 33| -1 (135 4l )T
PARAPET, HORIZONTAL 7jl 4 26'-8 (218 4 26'-2 |214] 4 26'-2 (214 4 25'-11 (212 4 22-B 186 4 22'-2 |181] 4 22'-2 |18 4 21-1 179 4 18'-2 [ 149| 4 I7-11 | 146 | 4 17'=11 146 | 7j1 NOTE
4| 26710 29 | %67 23 | %67 8 | %0 30| 270 2 | 24 5| 2 8 | 2 25 | 1874 o3 | 184 | e : ‘
APRON, TRANS., TOP enl | b 39]_03 1687 ik %T’(_)IO 1376 A% 3‘]_07 1052 o 32]_% 92| vin 35.'_03 83 Gy 321,_0“) 201 | Gk 3;97 94| yae 231-?5 683 | \in 28[9'0 1027 ik 2;,0_7 6 | yan 2‘}96 576 6ml B DN R, ARE OUT TO LT
RS u | WS » | 27 6 | 20 2 | 2076 u | 169 2 | 677 o | 2 | 166 » | 27 6 | 2 2 | 126 .
PRON TRANS. BOTT. 602 | var | 5% (%5 iR | O[T k| 10 B iR | 10 [0 VR | LTS (BRI B v | L0 (48 ke | 10 3T iR | 0 (S vaR | L0 3% wie | 19 |25 B2 NOTE INCLUDES TOP OF WINGNALL QUANTITIES,
CURTAIN, HORIZONTALL 6pl | 4 | 256 |I154| 4 | 254 [152] 4 | 254 [152 25-3 152 4 | 2r6 [129] 4 | 24 [128] 4 | 24 [128] 4 | 2-3 [128] 4 | 17-a [104] 4 [ i7-a [104] a4 | 17-3 [104] epl ﬁ'%{&&ﬁ?;%?&?&gﬁ INCLUDE
CURTAIN, HORIZONTAL Gp2 | 8 | I8-7 (223 8 | I6-1 |193| 8 | IS-1 [163| 8 | 1’10 (12| 8 | I8-1 |223| 8 | 161 |193| 8 | I3-1 [163| 8 | 1110 |42 | 8 | I6-1 [193| B | I3-7 |163| B | 1110 142 | 6p2 -
WING SLOPE, BOTH F. Gs1 | 4 | 78 (46| 4 | T8 (46| 4 | 18 (46| 4 | T-8 (46| 4 | T8 (46| 4 | T-8 (46| 4 | T8 [4%| 4 | T8 (4 | 4 | T-8 (4| 4| 1-8 (46| 4 | T-8 |46 sl
WING SLOPE,BOTH F. 6s2 | 4 -6 |225| 4 310 |186] 4 246 |147| 4 18'-0 [10B | 4 31-6 |225| 4 3I-0 186 4 24'-6 |141] 4 18-0 108 4 310 186 4 246 | 14T 4 18'-0 |10B | 6s2
WING SLOPE, F.F 6s3 | 2 | 4.9 |13 2 | %-3 (109 2 | 29-9 (83| 2 | 25-3 (10| 2 | 42-9 34| 2 | %-3 (103 2 | 29-3 [89| 2 | 25-3 (10| 2 | 3-3 |09 2 | 299 89| z | 253 | 63| NOTES:
CENTER WALL, BOTH F. 64 | 2 | 29710 | 90| 2 | 254 |6 | 2 | 2010 63| 2 | 1675 |49 | 2 | 29-10 |o0 | 2 | 25-4 | 6| 2 | 20-10 | 63| 2 | 165 (49 | 2 | 25-4 | 16| 2 | 20-10 | 63| 2 | 165 | 49 6s4 1. SEE_ DRAWING WFW GENERAL INFORMATION, SPECIF ICATIONS,
CLRTAIN, VERT, St | 41 | 8-0 [342) 31 | T-6 [289| 33 | T-0 la| 23 | 6-6 |11 39| 80 |35| % | 7-6 |24 3| | 7-0 226 21 | -6 |3 | 3 | 16 |22 27| 10 |197| 23 | 6-6 |15 5t | AND DESIGN -
o REINF. STEEL 5947 Ibs. 1940 Ibs. 6146 Ibs. 419 Ibs. 5219 1bs. 7357 Ibs. 5656 Ibs. 4014 1bs. 717 Ibs. 114 Ibs. 3570 Ibs.
TS PARMPET 8 21 | gg) | B6 | ge7 (261 g90 |25 3 |24 gy (230 g (230 g5 (220 500 (200 g3 (20 ge (M g HEADWALL NOTES:
ONE HEADWALL |CONCRETE | WINGWALLS | 28.1 cuyd [169 | cuyd |4 | cuyd |62 | cuyd |28 cuyd |163 | cuyd !4 | cuyd |62 cuyd |83 | cuyd |4 | cuyd |62 cu yd. THIS HEADWALL IS BASED ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
FOOTINGS  |57.3 45.2 350 254 49.6 389 29 21.6 314 24.0 171 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.

ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A §
DRESSED AND BEVELED STRIP,

ALL REINFORCING 1S TO BE SECURELY WIRED IN PLAC[ BEFORE THE CONCRETE
IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE

BY BAR CNAIRS AT INTERVALS OF NOT MORE THAN 3’-0 IN EITHER DIRECTION
AS QUTLINED IN THE STANDARD SPECIFICATIONS.

CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS T0 BE 2*
UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF
VERTICAL BARS SHALL BE 3 INCHES.

CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.

HORIZONTAL TAILS OF BARS “b* & "s” ESTIMATED TONEXT§DDRS2’ 0 BEYOND

OF BARREL A MINIMUM OF 2-0 BEYOND BACK OF PARAPET.

THE “LENGTH" COLLNN REFLECTS TOTAL NUMBER OF FEET NECESSARY
TO MEET THESE REQUIREMENTS.

STANDARD DESIGN

FLARED WING HEADWALLS

TWIN REINFORCED CONCRETE BOX CULVERTS

APPROVED BY :

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

JULY , 1987 TWH 0-4-87

LATEST REVISION DATE :
02-10

Jlorman X P

REVISED 02-10 - CHANGED THE 7jI BAR LENGTH & WEIGHTS FOR THE Bx6 HEADWALL.
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