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o
BILL OF REINFORCING FOR ONE HEADWALL 30®°® SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
2% 12 2% 1 2% 10 2% 9 2% & 2% 7 2% 6
BAR LOCATION SHAPE  I'NO. | LENGTH | WT. |NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | No. | LENGTH | wT. | BAR
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-10 6|2 2-10 6|2 2-0 6|2 2-0 6|2 2-0 6|2 2-0 6 |5fa
bl WINGWALL, B.F.H. LONG | | 54-2 38| | | 50-0 | 35| | | 45-10 32| | | 4I'-8 | 29| | | 37-6 | 25| | | 33-4 22| | | 29-2 | 19 |4bl
4b2 WINGWALL, B.F.H. SHORT || 42 29| 1 | 38-1 | 25| 1 | 35-0 | 23| | | 31-10 |21 | | | 28-3 19| | | 257 | 11| | | 226 15 |4b2
10 14-8 T0 9 [14-8 T0 8 |14-8 TO 7 [14-8 T0 6 [14-8 T0 5 [14-8 TO 4 14-8 T0
4b3 WINGWALL, B.F.H. LONG VAR, 52'-3 | 228|var. ag-1 | '%|var. 43-n | '8 lvar. 39-3 | '2T|var. 35-7 'OV lvar. 315 | 77 |var. 273 | 58| 403
10 11-11 70 9 [11-11 TO 8 |11-11 T0 7| -0 6 | 1I-10 5 | 1110 4| -0
4b4 WINGNALL, B.F.H. SHORT VAR, 39-9 | ' |vaR. 36-8 | '4€|var. 33-7 | '22|vAR.TO 30'-5 %% |VAR.TO 27-4] 8 |vAR. TO 24-3| 8O |var. TO 21-1 | 44 | 404 X 6cl3
5b5 WINGWALL, F.F.H. LONG | | 54-3 59| | | 501 | 55| | | 45-1l |50 | | | 419 | 46| | | 37'-T | 39| | | 335 | 35| | | 29-2 | 30 |5b5 ol Scll,12,14
5b6 | | 41-3 45| | | 38-2 |40 | | 36-0 37| | | 3~ | 33| | | 28-3 | 30| | 26-8 27| | | 22'-6 | 23 |5b6 .
11 [10'-7 TO 10 [10-7 TO 9 |10-7 TO 8 [10'-7 TO 7 [10-7 TO 6 [10'-7 TO 5 [10'-T TO 2-12 LENGTH I'-0 LENGTH
5ot VAR, 52'-4 | J%8|vaR. ag-z |3 |var. 4311 ZBlvar. 393 ZOvar. 357 |'8|var. 3i-s '3 |var. 2r-3 | 99| SP7 T 30 T30 ]
Il 8-10 T0 10 8-10 T0 3 [8-10 TO 8 8-10 TO 7 8-3T0 6 | 8-3 10 5 8-9 T0
508 WINGWALL, F.F.H. SHORT VAR, 39-10 273|vaR. 36-9 | 23B|vaR. 33-7 | '9|var. 306 | '®4|var.| 27-4 | '32|var. 24'-3 '%S|var. o | 7B | 508
21 | 5-7 T0 19 | 5-1 T0 17 5-7 10 15 §-1 10 13 58 TO Il 5-8 TO 9 |5-9 10 e
5b9 INTERIOR WAL, BOTH F.H. VAR, 3011 |"%0lvar, 288 33|var. 264 283\var.| 240 |3 |var. 2-s | '8€|var. 135 | M lvar. Ti7er 107|502 ¥
51 2-10 T0 47 2-10 T0 43 2-10 T0 39 2-10 T0 35 2-10 TO 31 2-10 T0 26 2-10 TO =
4cl [WINGWALL, F.F.V. LONG VAR, 14-10 3% VAR, 1310 282 |vaR. 1211 | 228 fvar. 1-ie | "9 var. 110 '®2|var. 100 | "33 |var, e-10 | 10! [ 4e!
38 2'-10 TO 35 2-10 T0 32 |2-10 T0 29 2'-10 T0 26 2-10 TO 23 2'-10 T0 20 2-10 TO
4c2 WINGNALL, F.F.V. SHORT VAR, 14-9 |23 |var. T i3-9 14 Var. T12-10 | 18T VAR, =10 42 |var. 1010 | 'O lvar, T o-in | %8 Jvar. g-n | T8 | 4e?
23 98 T0 19 9-8 T0 15 9'-8 T0 Il 9-8 10
4¢3 WINGWALL, F.F.V. LONG ] Dt 1183 L | T 00 1150 [ | Tra-al |14 hne | Ty 0L 80 [ | o ||| e[| e
18 9'-5 TO 15 | 9-5 T0 12| 9-5 T0 9 |95 T0 T L =
4c4 WINGWALL, F.F.V. SHORT i S el 32T | 2553 10 0 | 2 190 00 6a 4c4
405 WINGWALL, F.F.V. LONG 2 13- 8|2 | 12-8 17|2 -9 16|11 | 10-8 7|1 | -9 | T |1 | 89 | 6|2 T-9 0|45
405 WINGWALL, F.F.V. SHORT 2 13-9 18| 2| 12-8 17| 2 -9 16| 2 lo-9 14| 2| 9-9 i3] 1 | 8-9 | 6|1 T-9 5 |45
406 INTERIOR WALL, BOTH F.V. 2 19 2|2 19 2|2 19 2|2 19 2|2 19 | 2|2 -9 2|2 -8 2 46
54 111 TO 50 I'-11 TO 45 1-11 T0 a1 |- 7o 36 1-11 TO 32 111 To 21 111 To
4cT  INTERIOR WALL, BOTH F.V. var. 1aas | 25T[a% TILE 22a | o 1T 0 ies e a0 ise [ s | Gl 0 124 fag M Tlg O o | AR a0 6 | deT aoh  LowTh
4c8  INTERIOR WALL, BOTH F.V. 2 12-1 7|2 | -1 5|2 10-1 142 | 97 3|2 | &7 1|2 7-1 [10]2 -1 9 |48 s ]
11 2-10 TO Il 2-10 T0 Il 2-10 T0 Il 2-10 T0 Il 2-10 TO Il 2-10 T0 11 2-10 TO -
5c9 WINGWALL, B.F.V. LONG var, 5-3 | Y6 var. 53 6 |var. 53 | %6 var. 53 6 (var. 53 | B lvar. 53 | B lvar. 53 48| 5e® ip=4}
5 [2-10 TO 5 [2-10 T0 5 [2-10 TO 5 [2-10 T0 5 [2-10 TO 5 2'-10 T0 5 210 TO i S
5C10|WINGWALL, B.F.V. SHORT VAR, 4-2 | '8 lvar.” a2 | '8 |var. 4-2 | "8 lvar. 42 | '8 var. 4-2 | '8 |var.” 42 | '8 |vaR. 42 | '8 5¢I0 ©
40 9-6 T0 36 9-6 T0 32 9-6 10 28 9-6 TO 24 96 10 20 9-6 T0 15 9-6 TO =
Scll [WINGWALL, B.F.V. LONG var, 18-10 ' lvar, 1rei0 S lvar, e |4 var, s 3T AR, 1m0 307 |va, Cia-0 | 2% |vaR, Cizmio | TSSO 6s6
33 8-6 TO 30 8-6 TO 27 8-6 TO 24 8-6 TO 2l 8-6 TO 18 | 8-6 TO 15 | 8-6 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5c12 WINGWALL, B.F.V. SHORT VAR, 189 “®%|var. 179 " VAR, 1610 | 35T [vAR. 1510 395 |vAR. 14-10 |26 |vAR. 13-11 | 2'Clvar. 12-11 | '68|5¢12 T INCLUOES Tor or WNGRALL aUmTiTTes.
A o - - - - -
REGI S ey e Dol ls o 20818 | (06 (261603 x ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE GUANTITIES
C A e FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
cl4 A 2 11-8 37| 2 | 16-9 (35| 2 158 33| 1 | 14-8 15| 1 13-8 14| 1 | 12-9 13| 2 | I1I'-9 | 25 5cl4
cl4 ALL, B.F.V. SHORT 2 17-9 37| 2| 16-9 35| 2 15-9 33| 2  14-a 31| 2 | I13-9 23| | | 12-9 | 13| | 19 | I2|5014|  NOTE:
4d1 | APRON, LONGIT., BOTT. 17 316 |358| 17 | 29"-2 |331| 17| 26'-10 305| (7 | 24'-7 279 17 | 22-3 |253| 17 | 19~ 226| 17 | I7-8 |20I | 4dl WEIGHT OF BARS OVER 40- 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 | 35-11 12| 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 36-10 74| 3 | 35-9 68| 3 30-8 |61 |3 | 27-1 55| 3 | 246 48| 3 | 21'-5 | 43| 3 | I8-4 37 |4d3 SHORT*
671 APRON, LONGIT., TOP Iz|4 5,3:-20 1136 f; 5[25:'-;) 1051 234 52,5;4100 967 234 5[244'-10 886 274 5,223'-?0 802 284 519'34 Tlo 718 254 . ,n;-go 637/ 671 S R naaALL
6F2 APRON, LONGIT., TOP LONG VAR, 2-e. | 218k, Saern 237 yae Saie | 19T hiar. ZanC 162 [y ae | 230 128 |y e 10 100 e 2TE 10 T4 | 6f2 HEADWALL NOTES:
63 APRON, LONGIT., TOP SHORT 8 |70 10 p1g| 1| 723 10 igo| T, 575 10 | 155| 6 |62 T0 1p6| 5 1611 T0 g9 | 4 T8 TO | 45| 4 5510 g |gt3 °
d B VAR. 28'-8 VAR. 265 VAR, 24| VAR. 21-9 VAR, 19'-6 VAR, 17-2 VAR. 14-10 I. SEE DRAWING [WRCB GI-T2] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 54-3 85| | | 50-1 | 79| | | 451l 72| | | 4I'-9 | 66| | 37-7 56| | | 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 | 41-3 |65 1 | 38-2 |57 1 | 350 [53| 1 | 31-11 |48 | 28'-9 |43 | | 25-8 [39| | 22'-6 | 34| 65 i- IE gll.?AEBSA%) ;’I‘.EOJ:%.I’EII'ﬁO;RCEINEOS?’EEEOTgE'I?O ng IgS;ggR(T:gDRR§$TskkNECHI:':gsG:$D$&TERVALs oF
4l |PARAPET, VERTICAL 51 6-4 (216]49 6-4 (207|439 | 6'-4 |207| 49 | &-4 |207|49 6-4 207| 49| -4 207/ 49 6-4 |207] 4l | 4
TJT [PARAPET HORIZONTAL 4 30-9 (25| 4 30-6 49| 4 | 302 24T| 4 302 247| 4 | 30-3 24| 4  29-1l 45| 4 | 29-1 245 7)i| _ NOT MORE THAN 3-0 IN EITHER DIRECTION AS OLTLINED IN THE STANDARD SPECIFICATIONS.
' T oss T ase s 1o s o5 s To o T 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2* LNLESS
6ml  APRON, TRANS., TOP VAR, 0 3-8 *1 VAR, TG 30r-4 88 kR, “30-11* 482 vim, “30-1 492 vk, “S0m1 | 82 |vaR.T0 2910 478 |vae. To. 210 478 |6mI | OTHERWISE NOTED OR SHONN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SALL BE 3
18| 3011 16| 308 13| 305 10 305 7| 305 30'-2 1| 302 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 APRON, TRANS., TOP VAR./TO 37'-8 913 VAR.|TO 36'-3 804 VAR.TO 34'-11 638 VAR.|TO 33'-9 482 VAR./TO 32'-8 332 VAR./ TO 3I'-3 184 VAR. TO 30'-2 45 | 6m2 7. HORIZONTAL TAILS OF BARS “b" & “s" ESTIMATED TO EXTEND 2-O BEYOND BACK OF PARAPET
19 8-8 T0 19 7-10 T0 19| 7-1 T0 19 65 TO 19 | 5-9 TO 18| 61 T0 18 | 5-5 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6F1", AND "6£3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 288 |53 |vaR. 27-10 S%%|var. 27-1 | “8B|vaR. 265 | “6B|vaR. 25'-3 | *4%|var. 2411 | 419 |var. 243 01 |6M3| SECTION OF BARREL A MINIMUM OF 2/-O BEYOND BACK OF PARAPET.
24 | 23-10 22 | 23-9 20 [23'-8 TO 18 |23'-8 TO 16 |23-8 TO 14 [23-7 To 12 [23-7 To 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6md APRON, TRANS., BOTT. VAR, T0 39-6|''2|vAR. TO 381 '0%|vaR. 36-7 | 905 |vAR. 35-3 | T%€|var. 33-10 |®9' |vaR. 325 | B%|var. 311 493|6M4|  REQUIREMENTS.
"6p! (CURTAIN, HORIZONTAL 4 | 29-1 175| 4 | 28-11 | (74| 4 | 28-10 | 173| 4 | 28-10 (73| 4 28-10 |173| 4 | 28'-9 | 113| 4 | 28-9 | 173|6pl
6p2 (CURTAIN, HORIZONTAL LONG 4| 280 168| 4 | 26'-0 |156| 4  24-0 | 144| 4 | 22-0 I32| 4 | 20'-0 |120| 4 (8-0 |108| 4 | 160 96 |6p2 ’ lowa Department of Transportation
6p3 (CURTAIN, HORIZONTAL SHORT 4 | 15-11 86| 4 | 14-11 | 80| 4 I3-10 83| 4 | 12-10 11| 4 | 11’9 |71 | 4 10-8 65| 4 | 9-8 | 58 6p3 039
651 WING SLOPE, BOTH F. LONG 2 8-0 24| 2| 80 |24| 2 8-0 24|2| 80 24| 2 8-0 24| 2 &0 24a|2 | &-0 | 24| 6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 6l 21 |2 &Il |21 |2 -l 2|2 &l 2|2 -1l |2l |2 &-1l |2l |2 &-1l 2l |6s2 £ TR
3 WING SLOPE, BOTH F. LONG 2 | 49-4 |1s5| 2 | 45-0 142| 2 | 40-9 |123]| 2 365 109| 2 | 32-2 97| 2 | 21-10 | 84| 2  23-1 71 |6s3 2
54 \WING SLOPE, BOTH F. SHORT 2 | 386 |I116] 2 | 35-2 106] 2 | 311l 9|2 | 288 86| 2 -4 | 76| 2 | 22-1 | 66| 2 | 18-10 | 57 |6s4 = w TWIN REINFORCED CONCRETE
"655 WING SLOPE, F.F. LONG 54-1 | 85 50-3 | 719 -0 | 72 48 | 66 5| 56 3 2
656 WING SLOPE, F.F. SHORT 21 | 61 39-4 | 59 32-9 | 49 -6 | 44 5| Rfg BOX CULVERTS
657 |INTERIOR WALL, BOTH F.H. 2 | 32-10 |93 2 | 305 |9l 2 | 255 (16| 2 | 22-1l 69| 2 2 Vs APRIL, 2012
5t1_CURTAIN, VERTICAL 48 T-1_|396| 46 1'-8 368 41 | 7-2 |306|38 | -1l 274| 36 M
ESTINATED REINF. STEEL 12,234 (B 10,930 (B 8500 LB 7294 LB .@ g FLARED WING
PARAPET 4| 3.3 22 3 3 30 —6-
oA TiES | CONCRETE WINGWALLS|33.3 1059 CY 262 90.0 CY 167 6T8CY [13.6] 585cCY |97 = § HEADWALLS TWH 30-6-12
FOOTING *I69.3 6.6 sa.a 48.0 41.8 35.7 30° SKEW
I — — — — —




