BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

ENGL | SHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 30-8-12 - THIS SHEET ISSUED 04-12.

2% 5 2 4 107 x 12" 107 % 11 10" % 10° 10'x & 10" x 8
BAR LOCATION SHAPE  I'NO.| 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 | 210 6|2 2-10 (6|2 2-10 | 6|2 2-10 6|2 2-10 6|2  2-0 | 6|5fa
4bl_ WINGWALL, B.F H. LONG || 250 | 17| 1 | 20-10 | 14| | | S54-2 38| 1 | 50-0 35| 1 | 45-10 | 32| | 4’8 | 29| | 376 | 25 |4bl ~
4b2 WINGWALL, B.F H. SHORT V05 13| 1| 163 1|1 | 42 29| 1 | 38-1 25| 1 | 350 (23| 1 | 310 2l | | | 283 | 19 |4b2 w D=3 )
3 14-8 TO 2 14-8 T0 10| 148 T0 9 14-8 T0 8 148 TO 7 148 T0 6  14-8 T0
4b3 [WINGWALL, B.F.H. LONG VAR, 23-1 B lvar.| 1g-10 | 22 jvaR. 52-3 | 22Blvar. ag-l | '|var. az-n | 'Blvar) 399 | T|var.| 37 10143 5fa
319 10 2 -8 10 10| 1111 TO 9 1= To 8 | 1111 TO 7 1110 TO 6 | 1I-10 To
Ab4 WINGWALL, B.F.H. SHORT VAR, 18-0 | 3°|var.| 14-i0 | '® lvar. 39~  'T|var. 3e-8 | "Clvar) 33-1  '22lvar. 305 | %% |vaR.  2r-4 | 7B |44
5b5 WINGWALL, F.F.H. LONG i 25-0 | 26| | | 20-10 |22 | 1| | 54-3 | 59| | | 50| | 55| 1 | 45-1I |50 | a-9 46| | 31-T_ | 39 505 5cll,12,14
5b6 WINGWALL, F.F.H. SHORT | 195 20| 1 | 164 | 17| 1 | 43 | 4s| 1 | 38-2 40| 1 | 35-0 | 37| 1 | 31l 33| 1 | 28-3 30 |5b6
4 | 10-7 TO 3 | 10-7T TO 11| 10'-T TO 10 | 10-7 TO 9 | 10-7 TO 8 | 10-7 TO 7 1 10-7T0 21} LENGTH I’-0 LENGTH
5b7 WINGWALL, F.F.H. LONG VAR, 23-1 | TOlvar.| 1811 ®jvaR. s2-a4 | 36Blvam. as-2 3! |var. az-n  ®Blvar) 399 | 20|vap.| 35-7 | 6957 ~ 30
4 8-9 T0 3 8-8T0 Il 8-10 To 10 8-10 TO 3 8-10 T0 8  &-10 T0 7 8-3 T0 -
5b8 WINGWALL, F.F.H. SHORT 10 s P10 a7 0 10 1219 10 238 ) 70 lise 164 10 1132 sb8 (peaj
VAR.  18'-0 VAR. 1411 VAR. 39'-10 VAR.  36'-9 VAR,  33-7 VAR, 306 VAR.| 27-4 _LD=43
j8)
142 EA.5-10 10 |2 EA. 61 42 |2 EA 5T 38 2 EA.5'-T 34 |2 EA5-T 30 |2 EA.5-T 26 |2 EA.5'-B e o T4
5b3 INTERIOR WALLS, BOTH F.H. VAR, To 14-9 'S0 |var. ‘70 iz-5 | % vaR. To 3011 | %% |var. To 288 |67 |var. To 26'-4 |S€6|var. To 24'-0 |83 |vaRr. To 219 372|569 P z /2/
22 | 2-10 T0 18 | 2'-10 TO 5| 2-9 10 47| 2'-9 T0 43| 2-3 10 39| 2'-3 T0 35 | 2-3 T0 =
4cl |WINGWALL, F.F.V. LONG varl “ 710 | 78 |var.| e | 5% ar) 14~ | 28lvar) Cis-e 125%fvar. Ci2mio |224War) Cireio |'%0|var. Glo-n |60 4el 6p2 6ep3
17| 2-10 TO 14 | 2'-10 TO 38 | 2-9 10 35 | 2'-9 T0 32| 2-3 10 29 | 2'-3 T0 26 | 2-9 T0
402 WINGWALL, F.F.V. SHORT VAR, &0 2 |var. " 770 “®lvar. T14-8 |2 |var. T13-8 | '®|var. Ti2-9 |'®6lvar, Tir-9 | MO)var.| o9 | 7|42 4-5% 103 5-24, | LENGTH |
23| 8-4 TO 19 8-4 TO 15 8-4 70 Il 8-4 TO - 54
4C3 WINGWALL, F.F.V. LONG G Brgl res |k B 20 hiss s B0 ot B0 o 4c3 |
e a0 15 9-4 T0 12 9-4 70 9 9-4710 N
4c4 WINGWALL, F.F.V. SHORT e, e 15[ B e fd T ee fyik AT ea 4c4
4c5 WINGWALL, F.F.V. LONG 2 69 | 9|2 | 59 8|2 138 |i8|2| 12-8 (7|2 | -8 16|11 10-8 | T |1 9-8 | 6 |4c5
4c5 WINGWALL, F.F.V. SHORT || &9 | 5|2 59 | 8|2 38 | 18|2 128 | 17|2 -8 | 16|2| 108 14| 2  9-8 | I3 |4c5
4c6 INTERIOR WALLS, BOTH F.V. 4 1B 4|4 | 18 4|4 18 | 4|4 18 | 4|4 18 4|4 18 4|4 -8 | 4|4c6
44 2 EA I"-10 36 2 EA. I'-10 108 |2 EA. I'-10 100 2 EA. I'-10 90 |2 EA. 110 82 2 EA. 11D 72 2 EA.I"-10
4c7 [INTERIOR WALLS, BOTH F.V. VAR, T0 5-5 | '97|vaR.| 0 4-6 | 7® |vAR. To 12:-3 SO8|var. 0 11-5 | 443|var. 10 10-4 38 |vaR. T 9-5 | 39B|vaR. 1o g-q | 244) 4T 4-9) | LENGTH
4c8 INTERIOR WALLS, BOTH F.V. 4 51 | i5| 4| 471 12|44 12-6 |33|4 16 |31 |4 | 10-6 28| 4| 9-6 25| 4 | 8-6 | 23|4c8 s
IREZLRE 11| 2-10 T0 I 2-9 10 I 2-8 T0 IREER I 2-9 T0 Il 23 T0 -
5c9 WINGWALL, B.F.V. LONG 46 46 5 a5 5 45 45 | 59 Tpe4)
VAR, -3 VAR, §-3 VAR,  5-2 VAR, 5-2 VAR, 52 VAR,  5-2 VAR, 52
o 10 NINGRALL. BV SHORT 5 2-10710 o | 5 251070 | |5 | 2970 | |5 2970 |5 2-970 |5 2-970 |5 2970 | ol - \/%
7 BFV. VAR, 42 VAR, 42 VAR. 41 VAR, 4| VAR. 4 VAR, 41 VAR. 41 i
I 96 T0 1 9610 40 | 9-5 10 9-5 T0 32| 9-5 10 28 95 T0 24 | 9-5 T0 =
Scll [NINGWALL, B.F.V. LONG var, -0 22 lvar. Ciomin | S fvar, Ciees (S8Blvam) Cimes (S'ONam) ie-i0 “Blar, isio 36%|var, Ciamn (3055l 6s6
12 | 8-6 TO 9 8-6 TO 33 8'-5T0 30 8-5TO0 27 | 8-5 T0 24 | 8-5TO 21 8’-5 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
512 WINGWALL, B.F.V. SHORT vaR, 120 |'Blvar. 1i-0 | %2 lvar. 1g-8  “SC\var. 1= | “%8lvar. 169 3S4|var| 1s-s |392|var.| 149 | 254|5¢12 INCLUOES Tor or WNGRALL aUmTITTes.
R S . = g = -
O L Er oy ons T e e e e e 231603 x ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
<14 [WINGWALL, B V. LONG 2 109 2|2 99 |20|2 I 312 18 352 15 |0 48 5|1 | iz-s | 14]seia| TOF TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
, BF.V. E = - - = - -
14 WINGWALL, B.F.V. SHORT I 10-8 |1 | 2| 93 202 w8 |37|2 ie-8 |35|2 | 158 |33|2 | 14-8 31| 2 | 13-8 23 |5c14|  NOTE:
4dl_ APRON, LONGIT., BOTT. 25| IS4 256| 25 | I3-0 21721 | 316 | 442|2| | 29'-2 |409| 2| | 26'-10 |376|21 | 247 |345| 21  22-3 | 312|4dl WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 196 39| 3 I5-5 |31 | 3 | 48-4 |101| 3 44-2 | 93| 3 401 8|3 35-1 |72| 3 3179 | 64 | 4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3  APRON, LONGIT., BOTT. SHORT 3 153 31| 3| 123 25| 3 3610 | 74| 3 339 |e8|3 | 30-8 |6l | 3 | 2r-1 55| 3 | 246 | 49 |4d3 SHORT®
6F1 APRON, LONGIT., TOP 37| I5-4  852| 37 | I3-0 (72231 | 316 |1467| 3| | 29'-2 |1358| 31| | 26'-10 1249 31 | 247 |1145| 31 22-3 |1036| 6 S R naaALL
4 5370 3 5370 Il 5-4 TO 10 5-4 T0 9 | 5-4T0 8 | 5-4T0 7 5-37T0
672 APRON, LONGIT., TOP LONG VAR, 12-4 S |var| 10-0 | 3 jvar., 286 | 2T%|var. 262 | PT|var., 23-10 | '9T|var| 217 | '82|war.| 1g-3 123 6F2 HEADWALL NOTES:
3 6270 2 70710 8 10 T0 7 79710 7 5-57T0 6 6-2T0 5 | 6-11T0 :
63 APRON, LONGIT., TOP SHORT VAR. 12'-6 “2|var. 10-3° %8 |var. 288 | Z'*|var., 26'-5 | '®lvar. 241 155lvar, 218 |'®|vaR.| 196 | 99|63 |. SEE DRAWING FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 250 |38 | 1 | 20710 |31 || | 54-3 (85| | | 501 | 79| | | 451l | 72| |  41'-3 66| | | 377 | 56 |6t4| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 APRON, LONGIT., TOP SHORT | 19'-5 29| 1 16-4 |25 | 4-3 |85 | 38-2 |57 1 35-0 53] | 31-11 48] 1 28'-9 | 43 |6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
41l |PARAPET, VERTICAL 75 G4 |37\ 75 64 37| 65| -4 215|63| 64 267(63 &4 |267( 63 6-4 |267| 63 -4 67| ail | 4 ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
7] PARAPET. HORIZONTAL 4 aa-1 33| 4| a4-1 33| 4 | 38-10 |308| 4 | 33-5 34| 4 38~ (3|4 -t 30| 4 - 3| NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
4 A8 T0 gl 1 A8 TO (| 14 363 T0 g | 14 35-ITO gg | 14 IFTTO | 33T 10 4] 14 35T T0 > GTUERWISE NOTED OR. SHOW. CLEARANGE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
6ml |APRON, TRANS., TOP VAR, 42-3  %%6|var.| 41-8  %® |vaR. 3e-8  '%BlvaR. 3s-a | 8! |vam. 3e-0 | TT4lvar. “37-10 | T'7|var. T3e-0 | TT4|EM e .
12 | 22'-6 TO IS5 | 18’-6 TO 13 | 39'-0 TO 10 | 38'-8 TO T | 38-4 TO 5 | 38-0 TO | 38-4 TO 6 CONCRE‘TE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 APRON, TRANS., TOP 534 62l 833 627 422 291 58 |6m2| 6 .
! 4 VAR. 369 VAR.| 36'-8 VAR. 43'-6 VAR. 42’ VAR.| 40-7 VAR, 39'-6 VAR.| 384 7. HORIZONTAL TAILS OF BARS "b" & "s” ESTIMATED TO EXTEND 2’-0 BEYOND BACK OF PARAPET
= = - = o . = st 96515 AND "6F3"
b GH P R G e Sl AT el Y e SR e | e te Sl el B8 E A R TIAR Rol o oo
10| 38-3 T0 8 | 38-3 TO 24 | 31-11 TO 22 | 31'-9 TO 20 | 31I'-7 TO 18| 31-7 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 /APRON, TRANS., BOTT. VAR, 44-5  |84|var.| Taz-1 [S%®lvar, Tar-1 MT\vaR) T4e-0 3Svar. 446 "Tlar, T4z REQUIREMENTS.
'6p1 |CURTAIN, HORIZONTAL 4 435 o714 4 | 43-5 274| 4 372 |223| 4 | 361l | 202| 4 | 36-9 221| 4 369
p2 CURTAIN, HORIZONTAL LONG 4 131 84| 4 | -l 72| 4 280 |168| 4 | 260 I56| 4 | 24'-0 | 144| 4 22’0 ’ lowa Department of Transportation
p3 CURTAIN, HORIZONTAL SHORT 4 88 2| 4 | 77 46| 4 15-11 86| 4 14-l 80| 4 13-10 | 83| 4 | 12-10 039
551 |WING SLOPE, BOTH F. LONG 2 80 (24| 2 | 8-0  24|2 8-0 |24|2 8-0 |24|2 | 8-0 24| 2 80 & Highway Division
682 |WING SLOPE, BOTH F. SHORT 2 el il 2| e-l 2|2 e-ll 2|2 e-l |2|2  e-l |2 |2]| -l E
653 WING SLOPE, BOTH F. LONG 2 9-3 58| 2 5-0 45| 2 | 49-4 155| 2 45-0 | 142| 2 | 40-9 129 2 | 36" 2 STANDARD DESIGN
684 |WING SLOPE, BOTH F. SHORT 2 5'- 47| 2 23 |371| 2 386 16| 2 | 35-2 [106] 2 | 311l 96| 2 | 28- = u TRIPLE REINFORCED CONCRETE
655 WING SLOPE, F.F. LONG 46 | 3 03| 30 54-1 | 85 50-3 | 19 -0 | 12 e S 2
656 |WING SLOPE, F.F. SHORT 9-8 | 30 65 | 25 2-1 |61 39-4 | 53 36-1 | 54 32 5| Xg BOX CULVERTS
657 [INTERIOR WALLS, BOTH F.H. 4| 155 (93| 4 | I2-ll 78| 4 32-10 |I97| 4 305 | 183| 4 | 27-Il |168| 4 | 255 2| s APRIL, 2012
5t CURTAIN, VERTICAL 43| 65 288| 4l | 6-5 2714|5471l 446\ 52 17-8 | 416|49  T-5 31941 T2 o a
ESTIMATED REINF. STEEL 5856 LB 2910 LB 14,375 (B 12,848 LB 11,396 LB 10,019 LB .@ ¢ FLARED WING
PARAPET | 4.1 38 37 -
oANTITIES | CONCRETE WINGWALLS|6.5| 455 cY 317 oY 1205 CY  [31.5]  103.6 CY 88.3 CY  [200 773 CY < § HEADWALLS TRH 30-8-12
FOOTING *|34.9 663 53.6 30° SKEW




