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o
BILL OF REINFORCING FOR ONE HEADWALL 30®° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
2% 12" 27X 11 127 % 10" 2% & 2% & 27X T 2% &
BAR LOCATION SHAPE  ['\0.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|No.| LENGTH |wr.|BAR Ve
5fa FENCE ANCHOR (GALV.) 2 2-10 | 6|2 2-10 €|2| 2-0 6|2 2-10 | 6|2 2-10 | 6|2 2-10 | 6|2  2-10 6 |5fa
4bl_ WINGWALL, B.F.H. LONG | | sa2 38| 1 | 50-0 35| 1 | 45-10 | 32| 1  4-8 | 29| | | 37-6 | 25| | | 33-4 22| 1 | 292 | 19 |4bl ~
4b2 WINGWALL, B.F.H. SHORT || a2 29| 1 | 38-1 25| 1 | 35-0 23| 1 3110 |21 | | | 289 | 13| | | 251 | 17| | | 226 | 15 |4b2 w =31
10 148 TO 9 | 14-8 TO 8 148 TO 7 14-8 T0 6 148 T0 5 14-8 TO 4 | 14-8 TO
4b3 WINGWALL, B.F.H. LONG vir ez 228l yme | et 1O ez R 1 SR IO s 0 1D 00 izr |t e 101 luae e 0 TT far, are3 O | 56 | 4b3 sta
10 1111 TO 9 |11l TO 8 1~ TO 7 11-10 To 6 1110 TO 5 1110 TO 4 | 1-10 To
4b4 WINGWALL, B.F.H. SHORT VAR, 39-9 | 'Plvar. e8| '“Clvar. 33-7  '22|var| 305 | % |var. 27-4 | "B |var. 24-3 | 6O |var. 21m | 44404
5b5 |WINGWALL, F.F.H. LONG | | 54-3 53| 1 | 501 | 55| 1 | 45-1I |50 | 4'-9 46| 1 | 31-1 38| 1 | 335 | 35| 1 | 29-2 | 30505 5cll,12,14
5b6 WINGWALL, F.F.H. SHORT || 43 45| 1 | 382 40| | | 35-0 37| 1 | 31~ | 33| 1 289 | 30| | | 258 | 27| | | 22'-6 | 23|5b6 .
1l | 10-7T TO 10 | 10'-7 TO 9 | 10-7 TO 8 | 10'-7 TO 7 110-7 T0 6 | 10-7 TO 5 | 10-7 TO 213 LENGTH I’-0 LENGTH
SbT WINGWALL, F.F.H. LONG VAR, 524 | 3®B|var. as-z | 3''|var, 43-11 ®Blvar) 39-3 2'°|var. 35-7 | '®%|var. 31-5  |'3'|vaR. 2r-3 | 99|07 ~ 30
Il 8-10 T0 10 8-10 TO 9 8-10 TO 8  8-10 TO 7 8-97T0 6 8-9 10 5 8-3 T0 -
508 WINGWALL, F.F.H. SHORT VAR, 39-10 | Z%|var. 3e-9 | ZBlvar| 337 '9%|var| 306 | '®4|var. 27-4 |'32|var. 243 |'O3|var., 21 | T8 |508 ‘v°D=4é
42 |2 EA 5T 38 |2 EA.5'-T 34 2 EA.5"-T 30 |2 EA. 5T 2 2 EA.5'-8 22 |2 EA.5'-8 18 |2 EA.5'-9 e o A
5b3 INTERIOR WALLS, BOTH F.H. VAR. To 3011 | "9 |VaR. To 28'-8 |®7%|VAR. To 26'-4 5%€|vaR. To 24-0  “®3|var. T0 213 372|var. To ig-5 28Blvar, To IT-1 | 214|509 P z /2/
51 | 2-10 TO 47 | 2-10 TO 43 | 2-10 TO 39 | 2-10 TO 35 | 2-10 TO 31| 210 TO 26 | 2-10 T0 =
4c \WINGWALL, F.F.V. LONG R 1a-10 130 lvar. “i310 1282 |var) 12 1228 hard Crien o 1192 Ivar) T o | '62|var) S1omo | "33 Narl “e-lo | 101 |4e! 6p2 6ep3
38 | 2-10 10 35 | 2-10 TO 32 | 2-10 TO 29 | 2-10 TO 26 | 2-10 T0 23 | 2210 TO 20 | 2-10 T0
402 WINGWALL, F.F.V. SHORT Var, 14-9 | 23|var. T i3-e |'%var) Tizcio 87 |var.) Cimio 2 |var. Cromio | MO fvar. Cecin | %8 AR, - | T8 |42 4-5% 103 5-24, | LENGTH |
23| 8-5T0 19 8-5T0 15 85 T0 Il 8-5T0 - 54
4¢3 WINGWALL, F.F.V. LONG o Eagd ok 8220 hisal s B T0 ior |t | B O 4c3 |
18 9-5 T0 15 9-5T0 12 95 T0 9 | 9-5T0 S T
4c4 WINGWALL, F.F.V. SHORT WA RAITTY el s T W e W R e B ] 4c4
4c5 WINGWALL, F.F.V. LONG 2 133 8|2 12-9 ir|2| n-s 6|1 | 108 | 1|1 98 | 7|1 88 | 6|2 1-89 | 10|45
405 WINGWALL, F.F.V. SHORT 2 139 | 8|2 129 | i7|2| -9 6|2 109 14|22 9-8 | I3|1 8-9 | 6|1 1-9 | 545
4c6 INTERIOR WALLS, BOTH F.V. 4 13 | 5|4 1~ | 5|4| 13 5|4 19 | 5|4 19 | 5|4 19 | 5|4 18 | 4 |4c6
108 2 EA. I'-11 100 2 EA. I"-11 90 |2 EA. 1”11 82 |2 EA. I"-11 72 2 EA 1”11 64 2 EA 111 54 2 EA. I'-11
4T INTERIOR WALLS, BOTH F.V. VAR, TO 12-4 | S'4|var. To 116 |48 |var. "T0 105 37! |var. T0 -6 | 3'3|var. To &-5 |2%8|var. TO 7-6 |2°'|vAR. To 6-6  SZ|4°T 4-9) | LENGTH
4c8  INTERIOR WALLS, BOTH F.V. 4 121 34| 4 -1 31| 4| 107 28| 4 9-1 | 26|4 81 |23|4 T-1 |20|4 &-1 | 18|48 s
I 210 To Il 2-10 TO 11| 210 TO Il 2-10 TO I 2-10 TO 11| 2-10 TO 1| 2:-10 T0 -
508 WINGWALL, B.F.V. LONG VAR, 53 ®luar. T s-3 Y6 |var) 53 ®lvar) T s-3 | Blvar.  s-3 Y6 |var.) 53 | B lvar, sz 46|59 1D=4)
5 2-10 T0 5 | 2-10 T0 5 210 TO 5 2-10 TO 5 2-10 TO 5  2-10 T0 5 | 210 T0 e
5¢10 WINGWALL, B.F.V. SHORT VAR, 42 '8 var. T a2 | Blvar) " 4-2 | "Blvar. " am2 | '8 lvar.  4-2 | '8 lvar., " 42 | '8 |var| " 42 | '8 [5cI0 ¢ \f
40 | 9-6 TO 9-6 T0 32 96 10 28| 96 TO 24 96 T0 20 | 9'-6 TO 15| 96 TO =
Scll |WINGWALL, B.F.V. LONG var, 18-10 9% lvar) 1o (S var) Ciemn ek, isen 3TUar, Ciseo 397|var, Cia-o %S|, Cizcio 1TSSl 6s6
33| 86 TO 30 | 8-6 TO 27 | 8-6 TO 24 | 8-6 TO 2l | 8-6 TO 18 | 8-6 TO IS | 8-6 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 WINGWALL, B.F.V. SHORT VAR, 18-9  8%lvar. 179 M |var. 1610 ST|var. 110 [3%%|vaR. 14-10 (Z58lvar. 13- | 210vaR, i2-1 | '68)5e12 INCLUOES Tor or WNGRALL aUmTITTes.
. . . =~ g -
”:g ﬁtt' ?gz ;ﬂggT gg :g,_ ggg g; g,_ ;i; I’ﬁ g,_ ggg 2|é :g:“ 2:'2 :; :g,_ ggg I'g :g,:: fgg g : ,_2 'Ifg ”:g % ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
b s B.F.V. b FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
cla AL, B.F.V. LONG 2 173 31| 2 | 1&-3 35| 2 | 159 33| 1  14-8 | I5| 1 | 139 | 4|1 | 12-9 3|2 13 | 25 |5cl4
cla AL, B.F.V. SHORT 2 173 | 37| 2 1e-3 35|2 | 159 33| 2 14-3 |31 |2 139 |28| 1 | I2-9 | (3|1 | 13 12 |5c14|  NOTE:
4di_ APRON, LONGIT., BOTT. 25| 3I'-6 | 526| 25  29'-2 |487|25 2610 |448|25 | 24'-7 | 4ll | 25 | 22'-3 | 372| 25 | 19-1I |333|25  I17-8 295 4dI WEIGHT OF BARS OVER 40-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3| 48-4 |101| 3 | 44-2 93| 3 | 40-1 85| 3  35-1l | 72| 3| 319 |64 3 | 278 |55|3 | 23-1 | 47 |4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3 | APRON, LONGIT., BOTT. SHORT 3 3610 | 74| 3 | 33-3 68| 3| 30-8 6|3 | 2r-1 | 55| 3 246 | 43| 3 215 | 43| 3  18-4 | 37 |4d3 SHORT®
6F1 APRON, LONGIT., TOP ?|7 5,3_:-$0 1751 ?; 5[25:'-;) 1621 3‘;7 52'6;-I'I’°0 1491 337 5[24"-;0 1366 377 5'223,?0 1237 367 5[9,341'0 1107 3;7 . 'n;io 982 61 S R naaALL
62 APRON, LONGIT., TOP LONG ViR, om-e 2190yin | Zoe 2 12T kT 19Tl Carere 182\yae | Ziara0 129fyme | Se® 100k PR30 14 er2 HEADWALL NOTES:
H
63 APRON, LONGIT., TOP SHORT iar) Too-a0 |24 |van) Toaad 10l lel %oat® [1mslym | 65A30 lreelum| CatdO oo k| T2’ | 5 bkl T |8 [6%3] . ser oramine FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
. 3 . 3 . . X X 3 2
674 APRON, LONGIT., TOP LONG | | 54-3 | 85| | 50-1 79| 1 | 45-1l | 72| 1  4'-3 6| | | 37-7 | 56| 1 | 33-5 50| |  29-2 | 44 |6f4| 2. THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 | APRON, LONGIT., TOP SHORT | 4'-3 |85 | 38-2 |57 | 35-0 |53 | 31-11 48] 1 28-9 |43 | 25-8 |39 | 22'-6 | 34 | 6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
4l PARAPET, VERTICAL T 64 |36(75 64 37|75 6-4 37| 75| -4 37| T5| -4 37|15 -4 317|765 &4 |37 an | 4 ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
7)1 PARAPET. HORIZONTAL 4 as-9 33| 4 45-5 390| 4 | 45-0 36| 4 45-0 36| 4 | 45-0 36| 4 | a4-1 |383| 4 a4~1 |383| 7ji| _ NOT MORE THAN -0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
6 428 10 6 TavaTo 6220 70 520 10 3T To 10 a8 To T a8 70 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
ml APRON, TRANS., TOP v 23 J0 s 8 | 28 TO s \S | 9270 10 liogr 5 | 4270 TO fioge] 13 | 420 TO [gge | 10 418 1O aza| T 4B IO 467 6mi OTHERWISE NOTED OR SHOMN. CLEARANCE 0 THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
9 | 45-9 TO 6 | 45'-5 TO 3 | 45'-1 TO I 44’-9 TO 3 | 34-8 TO 6 | 30'-6 TO 9 | 26'-6 TO 6 CONCRE‘TE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 APRON, TRANS., TOP 669 438 215 7 162 304 428|6mz2 | 6 .
’ ! VAR.  48"-9 VAR. 47'-4 VAR.| 45'-10 VAR.| 44'- VAR. 37'-3 VAR.| 37'-0 VAR. 3610 7. HORIZONTAL TAILS OF BARS "b" & "s” ESTIMATED TO EXTEND 2’-0 BEYOND BACK OF PARAPET
29 | 8-8 T0 29 | 7-10 TO 29 7-0 T0 29| 6-4 TO 25 | 6-3 0 22 | 5-11T0 19| 53 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d*, "6F1% AND "6£3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 39-3  '%%var. 3e-n 'O'8lvar. 3e-1 %2|var) 375 | 953\vam. 335 | TS4|VaR. 294 |SB2lvar. 254 438|€M3 | GeTioN OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET.
24 |38-10 TO 22 | 38-8 TO 20 | 38-6 TO 18 | 38-6 TO 16 | 38-6 TO 14 | 38-3 TO 12 | 38-3 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 APRON, TRANS., BOTT. VAR, 54-6 '™PTlvar. 53-0 '"%2var. " 515 "%%var. so-i |'"2Blvar. “ag-8 '0%'|var. 472 |935|var., “4s-9  T8T|6M4| T REQUIREMENTS.
'6p! |CURTAIN, HORIZONTAL 4 a4-| |278| 4 | 43-10 277| 4 | 43-8 |276| 4 43-8 |276| 4 | 43-8 | 216| 4 | 43-5 214| 4 43-5 | 274|6pl
6p2 CURTAIN, HORIZONTAL LONG 4 28-0 |168| 4 | 260 | I56| 4 | 240 | 144| 4 22-0 |132| 4 | 200 | 120| 4 | 18-0 108 4 160 | 96 |6pl ’ lowa Department of Transportation
6p3 |CURTAIN, HORIZONTAL SHORT 4 I5-1l | 96| 4 | 14-1l 90| 4 | I13-l0 83| 4 i2-l0 | 77| 4 I'-8 | TI |4 10-9 |e5|4 | 9-8 58 6p2 039
65l WING SLOPE, BOTH F. LONG 2 80 |24|2 80 24|2 | 8-0 24|2 80 |24|2 | 8-0 | 24|2| 8-0 24|2 8-0 | 24|6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 el |2l |2 e 2l |2| e 2|2 &1 |2l |2 &1 |2 | 2| &- |2 |2 | &-lI I [8s2 =
P - P P o - P STANDARD DESIGN
3 LOPE, BOTH F. LONG 2 | 49-4 155 2 | 45-0 142| 2 | 40-9 | 129| 2 36 109 2 2 91| 2 2110 84| 2| 231 | 71 |6s3 2
s4 LOPE, BOTH F. SHORT 2 | 38-6 | I1l6| 2 35-2 106] 2 | 31~ |9 |2 288 | 86| 2 -4 16| 2 | 22-I 6| 2 | 18-10 |57 |6s4 = u TRIPLE REINFORCED CONCRETE
655 LOPE, F.F. LONG 54-1 | 85 50-3 | 79| 1 | 460 |12 41 28-10 | 43 | 6s5 S 2
656 LOPE, F.F. SHORT 21 | 61 39-4 53| 1 | 36l |54 32 22-11 | 34| 6s6 z| Rz BOX CULVERTS
65T |INTERIOR WALLS, BOTH F.H. 4 | 32-10 197| 4 | 30-5 [183] 4 | 27-Il 168 4 255 IT-11_ 108 657 2| s APRIL, 2012
5+ CURTAIN, VERTICAL 60 | T-1I | 495|58  7-8_ |464|55 75 425|53 | T-2 6-5 |30l |5t o a
ESTINATED REINF. STEEL 15,673 LB 14,087 LB 12,552 LB 11,097 L8 TI1 LB .@ ¢ FLARED WING
PARAPET 4] 4.4 72 2. -7-
AN TiES || CONGRETE WINGWALLS|40.1  133.9 CY 159 CY  [240| 3.4 cY  [200  87.4 cY 53.9 oY < § HEADWALLS TRH 30-7-12
FOOTING |89.4 N 63.2 30° SKEW




