FWH301.S01 REVISED |/98; BEND DIMENSIONS OF 4il BAR CHANGED.

BENT BAR DETAILS

AN ALLOWANCE OF 2'-0 FOR LAP.

SUBSCRIPT L DENOTES LONG WING.
SUBSCRIPT s DENOTES SHORT WING.

9]
BILL OF REINFORCING FOR ONE HEADWALL 30% SKEW CULVERT SPAN X CULVERT HEIGHT
%2 2% X e 7% 10X 12 10X 10 0% 8 056 10X 5 (R
LocATION SHAPE | BAR o, T LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT. | No. | LENGTH [WT. | NO. | LENGTH [WT. | NO. | LENGTH [WT.  NO. | LENGTH W | N0, | LENGTH [WT. | No. | LENGTH [WT, | *
FENCE ANCHOR 5fa 2 3 7 2 3-1 1 2 3-1 1 2 3=l 1 2 3l 7 2 -l 7 2 31 7 2 31 7 2 31 7 2 31 7 | 5fa
WINGWALL, B.F.H. L 4bl | 54'-3 31 | 4511 32 | 3r-1 25 | 29'-3 20 | 54'-3 31 | 45-11 32 | 311 25 | 293 20 | 251 7 | 20-11 14 | 4l
WINGWALL, B.F.H. s 42 | 41-3 29 | 351 23 | 2810 9 | 22-1 15 | 4r-3 29 | 351 23 | 28'-10 19 | 221 15 | 19-6 13 | 164 Il | 4p2
VoML B o | 149 s | 149 T . W9 o | 149 | 4 s | 14 R 5 W9 , | W9
FH. L 4b3 0 228 10 158 10 101 T0 56 T0 228 T0 158 0 101 10 5 10 38 T0 22 4p3
! VIR | g VAR | 40 VAR | 357 VAR | 274 VAR | gpg VAR | a0 VAR | 357 VAR | 214 VAR | a3 VAR | g
PN PRI PRI P PRRNTET PN NI PRI BRI , 0
WINGWALL, B.F.H. H A4 0 173 10 122 10 79 T0 44 T0 173 70 122 0 9 10 44 10 30 T0 18 | 4b4
! VAR | 39-10 VAR | 338 VAR | 215 VAR | 52 VAR | 3910 VAR | 335 VAR | o175 VIR a2 VAR | gl VAR | gt
VINGWALL, FFH & S5 | | | 543 58| | 450l |50 | | 371 39| | | 29-3 |31 | | 543 59 | |41 (50| | | 31 |39 1 | 293 3| | |25 |2 | |20~ |2 55
WINGHALL, P, s So6 | || 43 (45| 1| 31 |37 | | 28-10 30| | | 207 |24 | | 4’3 46| | | -1 |31 | 2810 (30 | | o1 24| | | 9% |20 | | 164 |1 56
m 10-7 q 10-1 7 -1 5 10"~ m 10'-7 g 107 7 10-7 5 10-1 4 -1 3 lo'-7
WINGHALL, FFH. L 57 0 367 10 (258 0169 T0 |9 E To (258 o 163 OIE] 0010 T0 |4 | 5T
7 VAR 524 VAR 440 VAR 357 VAR 2 VAR 504 VAR 440 VAR 357 VAR 274 VAR 231 VAR 1811
m -0 q 8-10 7 8'-10 5 m 8'-10 g 8-10 7 -0 5 8-10 4 8-10 3 8'-10
WINGNALL, FiF ., 5 58 T |21 153 013 78 T 21 T0 199 1% 7 5% T0 37| 58
’ VAR 39-10 VAR 33-8 VAR 275 VAR VAR 39-10 VAR 33-8 VAR 275 VAR 212 VAR 181 VAR 1411
2'-10 2'-10 -9 -9 2'-9 29 2" 29
51 43 35 26 51 43 35 26 22 18
VINGHALL, FFY. ¢ 4l 299 25 10 |16l o1 T0 297 T0 (223 0 159 09 0o 057 el
4 VAR VAR 1210 VAR 1011 VAR VAR VAR 129 VAR 1010 VAR 8-8 VAR 7-9 VAR 69
211 2-10 2-10 2'-10 2'-10 2'-10
WINGWALL, FELV. s w2 | 3 | B 89| 25 10| & w0 | 2 3| Bl t0 et B Cto na | B Cr0 78| i | 10 62| | 10 |46 | 4c2
1211 1210 10-10 Al 5-0 -0
WINGWALL, F.F.V. L 4c3 2 18 2 -9 16 | 1 2 10 2 18 2 11'-8 16 | 9-8 6 2 -8 10 2 -8 9 2 5-8 B | 4c3
WINGWALL, F.F.V. s 4c3 2 18 2 -9 16 | 1 | 5 2 18 2 18 16 | 9-8 6 | T 5 | 6'-8 4 | 5-8 4 | 4c3
I o2 I I I T T o | s [T
WINGWALL, B.F.V. L 5c4 VAR 46 VAR 10 46 VAR 46 VAR 46 VAR 45 VAR 5’TU\ a5 VAR 5’“\) 45 VAR 5’“\) 45 VAR 5’“\) 45 VAR 5’T\ 45 | 5c4
- 2-10 2-10 2-10 2-10 2-10
5 5 5 5 5 5 5 5 5 5
WINGHALL, BFV. 5 5¢5 18 0 |8 0 |8 18 0|8 0|8 0 |8 0 |8 0 |8 018 | 5c5
) VIR iR |0 R |0 VAR wR |18 wR |8 we |00 iR |0 R | R |0
9-4 9-4 ¥-3 9-3 9-3 9-3 9-3 9-3
10 32 2 5 40 32 2 5 I 7
WINGWALL, B.F.V. L 5¢cb 584 10 435 10 302 172 70 581 70 433 0 300 10 17l 10 120 T0 73 | 5¢6
) VIR VR | g R | 1% VAR VR | oY WR | 6% VR |8 VIR |, ZCE WR | ol
8-6 8-6 8-5 8-5 8-5 8-5 8-5 8-5
33 7 2l 5 33 2 2l 5 12 9
WINGWALL, BF.V. 0|40 0 |37 10 |25 70 |168 0467 10|33 0 |254 0 |I86 10 128 0|9l
, s 5T ViR | g0 VIR | % 2 R |5 VIR | g% WR | 6% VR |08 VIR | % ViR | N wir |19 5T
WINGWALL, B.F.V. L 5c8 | 29 10-6  [318 | 2I 10-6  |230| 13 10-6 |142 - - - 29 10-6 318 | 21 10-6 230 13 10-6 142 - - - - - - - - - | 5¢c8
VINGHALL,BFY. s 5c8 | 20 | 106 (213 14 | 106 |53 8 | Io6 8 - | - | - 20 106 219 14 | I06 153 8 | 106 |88 - | - | - - - | - - - | - 58
VINGHALL,BFY. 59 | 2 | I8 31| 2 | 159 |33 | | 159 14| 2 | 118 |25 2 |18 |31 2 | 1578 |35 | | 1¥8 |14 2 |18 24| 2 | 08 |22 2 | 38 |20 59
WINGWALL, B.F.V. s 5c9 2 17-3 31 2 15'-9 33 | 13-9 14 | -9 12 2 17-8 31 2 15-8 33 | 13-8 14 | 1'-8 12 | 10"-8 I | 9-8 10 | 5¢9
APRON, LONGIT.,BOTT. 4dl 9 31’ 188 9 26'- 160 9 22-0 |132| 9 17-4 o4 1 3I-3 146 | 1 -1 124 7 22'- 103 7 17'-4 8l 7 151 Tl 7 12'-9 60 | 4dI
APRON, LONGIT.,BOTT. L 4d2 3 48-0 |100| 3 39 I 3 31-4 63 3 231 a1 3 48-0 (100 3 39-1 19 3 314 63 3 23-1 41 3 19'-0 38 3 1411 30 | 4d2
APRON, LONGIT,80TT. 5 43 | 3 | %8 |74 3 308 61| 3 | o4 49 3 | 84 |37 3 359 14 3 | 308 |6l | 3 | 245 |43 3 | 184 31| 3 | 53 3| 3 | 123 |25 4d3
APRON, LONGIT.,TOP 6FI | 12 | 53 [563| 12 | 267 |413| 12 | 22-0 387 12 | 174 |32 10 | 313 |463| 10 | 261|389 10 | 22-0 (330 10 | 174 |260| 10 | 15~ |227| 10 | 129|182 6fl
APRON, LONG T 0P 0 6-7 g 69 6 -8 67 0 B-T g 6-9 6-8 4 61 -1 2 67
. L 62 0 255 10 178 10 12 T0 6l T0 255 T0 178 0 1K 10 6l 10 40 T0 23 | 6f2
’ ! VAR 215 VAR 230 VAR 184 VAR 13-8 VAR 275 VAR 230 VAR 184 VAR 138 VAR -4 VAR 9-0
8 5-8 3 -2 5 5-1 3 -2 8 5'-8 3 -2 5 5-7 3 -2 3 4-10 2 5-1
APRON, LONGIT.,TOP s 63 0 198 10 135 10 89 T0 41 T0 198 T0 135 0 89 10 41 10 36 T0 22 | B3
d d VIR | oS VIR | 9515 R g R | iR | S VR | oo ViR | g ViR | 1% w19 iR | 18
APRON, LONGIT., TOP L 6f4 | 54'-3 B4 | 4511 i | 3r-1 56 | 29-3 44 | 54'-3 84 | 45-11 12 | 311 56 | 29-3 44 | 251 38 | 20-11 31 | 6f4
APRON, LONGIT.,TOP S 65 | 41-3 65 | 351 53 | 28-10 | 43 | 22-7 34 | 4r-3 65 | 351 53 | 28-10 | 43 | 221 3 | 19'-6 23 | 64 25 | 65
PARAPET, VERTICAL 4l 25 6-4 106 25 64 106 | 25 64 106 25 64 106 | 21 64 89 | 21 64 89 | 21 6-4 B3| 2 6-4 89| 2 64 89| 2 6'-4 89 | 4il
PARAPET, HORIZONTAL T4 | w2 (6| 4 142 |16 4 | W2 16| 4 | 42 |16 4 -0 81 4 1110|814 |0 o7 4 |10 97| 4 |10 87| 4 il |97 | 1)l
APRON, TRANS., TOP o e Y I B A e e O e P T e B N s S P O I P B P N - R P
e m mi
d d v |50 wiR | 1% R | gl R | s R |9 iR | 1Y iR |9 vir |19 2Rk [
APRON,TRANS,, TOP o2 20 ws 200 e 10 a0 e 2 R e 2 T e 2 e 2 e e 2 e 6 K e
'y m. m:
’ 4 VAR 26 VAR 23-11 VAR 218 VAR 193 VAR 2411 VAR 224 VAR 201 VAR 173 VAR 16'-2 VAR 15-0
APRON,TRANS., TOP 6m3 6 18"-2 164 | 6 16'-10 152 | & 15'-9 142 & 14'-5 130 5 16'-6 124 5 15-2 114 5 13-11 105 5 12'-7 94 5 12'-0 90 5 -5 86 | 6m3
-0 8'-10 8'-10 8'-10 6'-6 6'-6 6-6 6'-6 6'-6 6'-6
2 20 5 [ 24 2 5 12 10 5
APRON,TRANS.,BOTT. bm4 0 BOI 10 459 10 335 T0 226 T0 517 T0 391 O 219 10 185 10 144 T0 107 | 6m4
d A VAR | 50 % VIR | 519 VR | (o' R | VAR | o5 VIR | (% VAR | (S VR |19 VR | 1S R |09
CURTAIN, HORIZONTAL Bpl 4 14-3 86 4 14'-3 86 4 14-3 86 4 14" 86 4 12'-0 12 4 12"-0 1 4 12-0 72 4 12'-0 2 4 12'-0 2 4 =11 72 | bpl
CURTAIN, HORIZONTAL L 6p2 4 28'- 168 | 4 24-0 144 4 20-0 |10 4 16"~ 96 4 28-0 168 | 4 24-0 144 4 20-0 |10 4 16-0 96 4 14'-0 84 4 12'-0 12 | 6p2
CURTAIN, HORIZONTAL 63| 4 | 160 (% | 4 13- |84 4 -0 7| 4 | B |5 4 160 % 4 130 84 4 10 7 4 | 98 5% 4 | 88 |52 4 1B |4 6p3
VING SLOPE,BOTH F. & Gsl | 2 | 80 |24 2 | 80 |24 2 | 80 |24 2 | 80 |24 2 80 24 2 | 80 |24 2 | 80 |24 2 | 80 24 2 | 80 |24 2 | G0 |24 6sl
WING SLOPE, BOTH F. S bs2 2 611 2 2 611 2 2 611 2 2 o~ 21 2 o'l 21 2 B-11 2l 2 611 2 2 611 21 2 611 2 2 61l 21 | bs2
WING SLOPE, BOTH F. L bs3 2 49-4 154 2 409 |18 2 32-2 97 2 23-71 Tl 2 49-4 (154 | 2 409 128 2 32'-2 97 2 231 il 2 19'-4 58 2 15'-0 45 | 6s3
WING SLOPE, BOTH F. S bs4 2 38" 116 2 311 96 2 25-4 6 2 18-10 57 2 386 |16 2 3111 96 2 25-4 6 2 18-10 57 2 15-7 47 2 12-3 37 | bsd
WING SLOPE, P © 65| | | 541 8| | | 460 12 | | 375 5% | | 280 (43 | | 547 8 | |40 |12 | | 35 % | | 250 43 | | 248 |37 | | 203 |30 b
WING SLOPE,F.F 5 Gs6 | | | 46 67| | | 361 |54 | | 236 44 | | 250 |3 | | 428 61 | | 3| 54| | | 256 44 | | 230 3| | | 199 |30 1 | 165 |25 bsb
CLRTAIN, VERT. 5t 37 -l 306| 31 -5 240| 26 611 188 | 22 6'-5 147 | 34 -1 28| 29 -5 24| 24 611 173 | 20 6-5 134 17 6'-5 13| 15 6'-5 100 | 5t1
REINF. STEEL 8215 Ibs. 6436 Ibs. 4812 Ibs. 3334 Ibs. 780! Ibs. 6084 |bs. 4509 Ibs. 3058 Ibs. 2534 Ibs. 2047 Ibs.
ESTIMATED PARAPET 4 9 I 8 | 1
QUANTITIES 5 555 407 214 124 513 315 248 23 6.1
ONE HEADWALL | CONCRETE | WINGWALLS cu. yd. 160 | cu.yd 10.8 cu. yd. 6.0 cu. yd. cu.yd.  |16.0 cu.yd. |08 cu. yd. cu. yd. 44 cu. yd. 0 | cuyd.
FOOTINGS 316 28.0 19.5 335 249 14.2 1.4
NOTE INCLLDES TUP OF WINGWALL QUANT\T\ES —NOTES:
WEIGHT OF BARS OVER 40-0 LONG INCLI 1. SEE DRAWING [ETFCETE] FOR GENERAL INFORMATION, SPECIFICATIONS,

AND DESIGN STRESSES.
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HEADWALL NOTE!

THIS HEADWALL IS BASED ON A 3:/ SLOPE NORMAL TO CENTERLINE OF ROADWAY.
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 3/4"
DRESSED AND BEVELED STRIP.

ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE

IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED

BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3'-O IN EITHER DIRECTION

AS OUTLINED IN THE STANDARD SPECIFICATIONS.

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
VERTICAL BARS SHALL BE 3 INC!

CONCRETE QUANTITIES ARE EST\MATED FROM BACK OF PARAPET.

HORIZONTAL TAILS OF BARS 'b* & "s" ESTIMATED TO EXTEND 2'-0 BEYOND

BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS *d‘,

“6f1", "6f4" AND "675" ESTIMATED TO PROJECT INTO END SECT\ON

OF BARREL A MINIMOM OF 2'~0 BEYOND BACK OF PARAPE

THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY

TO MEET THESE REQUIREMENTS.

STANDARD DESIGN

w .

=

g - FLARED WING HEADWALLS
z @

2878 REINFORCED CONCRETE BOX CULVERTS

21 IS8

— 2

- e HIGHWAY  DIVISION

i ’ = IOWA DEPARTMENT OF TRANSPORTATION

bl 3

FWH 30-1-87

, 1987




