BILL OF REINFORCING FOR ONE HEADWALL I5° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

ENGL I SHLRFDSIGNEDTWINCULVERTS.DGN - TWH 15-6-12 - THIS SHEET ISSUED 04-12.

2% 12" 27X 11 12" % 10" 2% & 2% & 27X T 2% & "
2-10 LENGTH
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 i
5fa FENCE ANCHOR (GALV.) 2 2-0 6|2 2-10 | 6|2 210 6|2 2-0 6|2 2-10 | 6|2 | 2-10 6|2 2-10 & |5fa
4bl_ WINGWALL, B.F.H. LONG | 45-0 32| | | 4I-7 29| 1 | 38-2 | 25| 1 | 34-3 23| 1 | 31-4 |21 | | | 27-1l | 19| | | 24-6 | 16 |4bl e
4b2 WINGWALL, B.F.H. SHORT | | 398 26| 1 | 36-9 25| | | 33-9 25| 1 30-3 2l | | | 2r-3 | 19| | | 24=9 | IT| 1 219 | I5|4b2 @ 43,0>
10 12'-7 T0 9 12-7 T0 8 12'-7 TO 7 12-7 70 6 12-7 T0 5 127 T0 4 12-7 To
4b3 WINGWALL, B.F.H. LONG VAR, 43-5 | '8%|var| 400 | 'Blvar. 367 | '3 |var. 33-2 | 'O7|var.| 29n-9 | 85 |vaR. 26'-4 | O3 |var. 22:-n | 47|43 b2 37 5b5.6.7.8
10 | 11-4 T0 5 114 TO 8 I1-4 TO 7 -4 T0 6 11'-4 TO 5 [11-4 T0 4 -4 10 »2y3,4, 5b5,6,T,
4b4 WINGNALL, B.F.H. SHORT VAR, 38-4 | '%6|vaR. 35-4  '4O\var. 32-4 | "'TIvAR. 29-4 | %5 |vaR. 26-4 | S |vAR. 23-4 | OB |var. 20-4 | 42| %04 £4,5 6cl3
5b5 WINGWALL, F.F.H. LONG | | 45'-1 49| | | 4'-8 | 46| | | 38'-3 | 40| | | 34'-10 | 36| | | 314 | 33| | | 211l | 29| | | 24'-6 | 26 |5b5 , Scll,12,14
5b6 | | 39-3 4l | 1 | 36-9 38| | | 33-9 35| 1 30-8 32| 1 | 2r-8 | 29| | | 24-8 | 26| 1 219 23 |5b6 84 s ,
1| 9-3 70 10 | 9'-3 TO 9 | 9-3 T0 8 [9-3T0 7 [9-3T0 6 |9-3 T0 5 [9-3T0 2-34 LENGTH I"-42
5ot VAR, 43-6 | °T|vAR. 401 |%%0|var. 368 Z'®|var. 33-3 | '"7|var. 29-10 | '"3|var. 264 ' |var. zo-i | 84|57 DR ‘ i
Il 8-5T0 10 8-5 T0 3 85710 8 8-5T0 7 8-57T0 6 8-5T0 5 8-5T0 -
508 WINGWALL, F.F.H. SHORT VAR, 385 289lvaR.| 35-5 |2%|vaR. 325 | '2|var. 29-5 | 'SBlvar.| 26'-5 | '2T|vaR. 235 '%C|var. 205 | 75|08
21 | 5170 19 51 T0 17 51 T0 15 5-2 T0 13 5-2 T0 I §-3 10 9 5-4T0 o ©
5b9 | INTERIOR WALL, BOTH F.H. VAR, 28'-1 | 83|var. 260  |398|var. 23-11 | 25T \var. 21-10 2" lvaR. 19-9 | '$%lvar. 179 | '32|var. 1st- | 99| 5P9 = s
42 2410 TO 39 |2-10 TO 35 |2-10 TO 32 |2-10 TO 29 |2-10 TO 25 2210 TO 22 |2-10 TO =
4cl WINGWALL, F.F.V. LONG VAR, 14-10 |28 |var. 13- 28 VAR, 12-9 | "2 vaR, -1t "SBlvar. -0 34 var. 9-10 '%®lvar. g0 | B7 |4 41 6p2
31 2410 TO 34 |2-10 TO 31 |2-10 TO 28 |2-10 TO 25 |2-10 TO 22 2210 T0 13 2-10 TO
4c2 WINGWALL, F.F.V. SHORT VAR, 14-10 | 28 VAR, “13-10 | 182 |var. T12-10 | 82 fvar. T 11-10 | 13T |var. 1010 | 4 R, T 910 | 3 fvar.  g-io | T4 | 4e? 4-10% 5% 42} 9l
19 9-8 T0 16 9-8 TO 12 9-8 T0 9 9-8 10 : >
4¢3 WINGWALL, F.F.V. LONG e R L A e b B e B e e T el B B e e e e R
17 9-8 TO 14 9-8 TO Il 9-8 10 8 9-8 T0 ([ I Y D O D
4c4 WINGWALL, F.F.V. SHORT var, gl 1140 Lt 198 T0 i e, Tiaal 83 R Tiaa” e 4c4
4c5 WINGWALL, F.F.V. LONG 2 3-8 18| 1 | 12-9 | 9|2 | 19 16|2 10-8 4|1 | 9-8 | T |2 | 89  12|1 | T-9 5 |4c5
4c5 WINGWALL, F.F.V. SHORT 2 13-9 18| 2  12-9 | 11|2 | -9 16| 2 10-9 14| 2  9-9 |i3|2 | 8-9  12|2 | 7-9 | 10|4c5
4c6 | INTERIOR WALL, BOTH F.V. 2 19 2|2 19 | 2|2 1-9 2|2 -9 2|2 19 | 2|2 | 1-9 2|2 -9 2 |46
49 | 2'-0 TO 45 | 111 TO a1 | 1= 1o 37 | 1-11 0 33| 1-11 To 28 | 111 T0 24 | =11 TO
4cT INTERIOR WALL, BOTH F.V. var, Sl 2zl LT 200) AL 11T E0 iea ok e O el [ an ate 0 s hAR a0 8T AR, g 66 | 4cT
4c8 INTERIOR WALL, BOTH F.V. 2 12T 7|2 W=7 | 15| 2 | 1077 (14| 2 | 97 3|2 &7 |0 |2 | 7-1 0|2 &-1 9 |48
3 2-10 TO 9 12:-10 TO 3 2:-10 TO 9 12:-10 TO 9 2-10 TO 9 2:-10 TO 3 210 TO
5c9 WINGWALL, B.F.V. LONG var, 52 | B |var. sz 3B var. sz | 3B fvar. sz BB var. sz | 3B lvar. sz | B |var. sz | 38 |5¢
6 2-10 TO 6 2'-10 TO 6 2-10 T0 6 2-10 T0 6 2-10 T0 6 2'-10 T0 2-10 T0
5¢10 WINGWALL, B.F.V. SHORT VAR, 4-6 | 2B |var. 4-6 | |var| 4-6 | S |var. a-6 2 |var. 4-6 | B |vaR. 4-6 | 2 |var. 4-s | 2 |5¢I0
33 96 T0 30 | 96 TO 26 | 9'-6 TO 23 |96 TO 20 | 9-6 TO 16 9-6 TO 13 96 T0
Scll [WINGWALL, B.F.V. LONG var, 18-10 ‘88 lvar, Cirei 42 lvan, C1e-a | 38 AR, i 3R, 1m0 | 258 |var, i3m0 |19 |vaR, 130 | 1S3
31 8-10 TO 28 8-10 TO 25 8-10 TO 22 8-10 TO 19 |8’-10 TO 16 (8’-10 TO 13 |8’-10 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. Sfl
5c12 WINGNALL, B.F.V. SHORT VAR, 18-10 | “4T|vaR. 1710 | SB2|vaAR. 1610 | 33% [vaR. 1510 | 283 |vaR. 1410 ZS|var. 1310 | '8 |var. 12-10 | 147[5¢12 INCLUOES Tor or WNGRALL aUmTITTes.
A . =~ o . - 5
RE A Do e A e o e R e e g1l % ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE GUANTITIES
C A e FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
cla Al 2 11-9 37| 1 | 169 | (1|2 | I5-3 33| 2 | 148 31| 1  13-9 14| 2 | 12-9 | 21| 1 | 113 | 12 |5cl4
cla ALL, B.F.V. SHORT 2 11-s 37| 2 1e-9 | 35| 2 | I5-9 33| 2 148 31| 2  13-9 | 29| 2 | 12-9 | 27| 2 | 113 25 5c14|  NOTE:
4dl_ APRON, LONGIT., BOTT. 17 285 |323| 17| 26'-4 |299| 17 | 24'-4 216| 17 | 22-3 |253| 1T | 20'-2 |229| 17 | 18- |205| 17| 16’0 | 182]4dl WEIGHT OF BARS OVER 40-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 39-7 (79| 3 | 362 72| 3| 32-9 66| 3 | 295 59| 3 | 26'-0 | 52| 3 | 22-1 | 45| 3 | 19-3 | 39 | 4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3  APRON, LONGIT., BOTT. SHORT| 3 350 10| 3 320 64| 3 | 29-0 58| 3 | 26-1 52| 3 | 23-1 | 46| 3 | 20-2 40| 3 | I7-3 | 35|4d3 JSHORT® DENOTES SHORT WINGNALL
6F1 APRON, LONGIT., TOP 234 5,22'-:0 1024 1;4 5'2|s<;-4ro 949 24 5,243'-;0 871 2: e?zs,-:o 802 254 7'z°z,-$o 721 244 T,laT'-lT . 652 z: 5)5‘;-30 51761 JLONG® DENOTES. LONG WINGHALL
6f2 |APRON, LONGIT., TOP LONG . 210 > 176 o 145 9 18 I 92 e 69 11 56 | 6F2
b 4 VAR, 257 VAR. 23-6 VAR, 205 VAR. 19'-5 VAR, 174 VAR, I5'-3 VAR, 13'-2 HEADWALL NOTES:
63 APRON, LONGIT., TOP SHORT 8 157510 1g7| 11673 T0 57| 6 T-0 10| pq| 6 411 TO jjg| 5 |53 T0 g7 | 4 6°TT0 gg| & 45710 53 63
d B VAR, 25'-8 VAR, 23-8 VAR, 2I'-T VAR, 19'-6 VAR, 175 VAR, I5'-4 VAR, 13'-3 I. SEE DRAWING [THECE_GI-IZIFOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 45-1 (70| | | 48 | 66| | | 38-3 57| | | 34-10 52| | | 31-4 | 47| | | 271l | 42| | | 24'-6 | 37 | 6f4| 2. THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 APRON, LONGIT., TOP SHORT | | 39-9 [e0| 1 | 36-9 [55| 1 | 33-9 [51 || | 30-9 |46 | 21-9 | 42| | | 24-9 [37] 1 21'-9 | 33 |6f5 i- IE gll.?AEBSA%) ;’I‘.EOJ:%.I’EII'ﬁO;RCEINEOS?’EEEOTgE'I?O ng IgS;ggR(T:gDRR§$TskkNECHI:':gsG:$D$&TERVALs oF
4il_|PARAPET, VERTICAL 51| 62 (210|149 | 6-2 202|493 6-2 20249 | -2 |202|49  6-2 202| 49 6'-2 (202|439 | -2 |202| 4l | 4
! - - o o o o~ o NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
7)1 PARAPET, HORIZONTAL 4 21-1 226| 4 | 27-4 |223| 4 | 27-1 221 | 4 | 2T-1 |221| 4 | 27-1 |221| 4 269 |219]| 4 | 26'-9 |213| Tji F
e T30 ¢ l57-1 16 ¢ lora To ¢ 52 T ¢ 14 To ez To e 3o To 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2° LNLESS
6ml  APRON, TRANS., TOP o 2ToA0 255 | & ZT-T 10 o53| € 1274 1O 250 © 274 T01a50| b 12T o8 10 a50| & 120o1 10 24 8 211 101248 | 6mi OTHERWISE NOTED OR SHONN. CLEARANCE T0 THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
25 29'-1 TO 22 | 28-10 19 |28-7 TO 17 28-7 TO 14 |28-7 TO 11 |28-4 TO 8 |28-4 TO 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 APRON, TRANS., TOP 1261 1084 912 806 652 499 356 | 6m2 | ©- .
! 4 VAR.| 38'-l VAR.TO 36"-9 VAR.| 35'-4 VAR. 34'-7 VAR.| 33'-5 VAR 32'-| VAR.| 30’11 7. HORIZONTAL TAILS OF BARS “b" & “s" ESTIMATED TO EXTEND 2'-O BEYOND BACK OF PARAPET
3 8-0 TO -0 T0 s 711 T0 9 5-5T0 9 5710 9 |5-77T0 3 |58 10 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6F1", AND "6¢3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 28-11 | 250|vaR. 2810 2%%|vaR. 28-10 | 2% |vaR. 26-a | 215 |vaR. 265 |2'€|vaR. 265 |2'6|vaR. 26-7 | 2'8|6M3|  SECTION OF BARREL A MINIMUM OF 2/-O BEYOND BACK OF PARAPET.
24 21'-6 TO 22 [21'-4 TO 20 [21'-3 TO 18 [21'-3 TO 16 |21-3 TO 14 [21-2 TO 12 [21-2 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6md APRON, TRANS., BOTT. VAR, 33-10 | 99T|vaR. 328 B%2|vaR. 316 | "2 [vAR. 305  ©%8|vaR. 294 |©%8|var. 282 |5'9|var. 272 | 438|6M4|  REQUIREMENTS.
'6pl |CURTAIN, HORIZONTAL 4 262 I57| 4 | 26'-1 |I57| 4 | 251l | 156| 4 | 251 156 4 | 2511 |I56| 4 25'-10 | I55| 4 | 25-10 | I55|6pl
6p2 CURTAIN, HORIZONTAL LONG 4 2079 131 | 4 | 203 |122| 4 | 183 (13| 4 | IT-3 104| 4 | 159 | 95| 4 | I4-2 85| 4 12-8 716 |6p2 ’ lowa Department of Transportation
6p3 CURTAIN, HORIZONTAL SHORT 4 1610 101 | 4 | I15-9 | 95| 4 | (4-T 88| 4  I3-6 81 |4  12-5 75| 4 | '3 68| 4  l0-2 6l |6p3 039
651 WING SLOPE, BOTH F. LONG 2 e-ll 21 |2 e-Il |2l | 2| el |21 |2 e-l |21 |2 e&- 2|2 e-l |21 |2 &-l |2 |6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 &6 20| 2 66 |20|2 | 66 20| 2 66 20| 2 | 6-6 |20|2 | 6-6 20| 2  6-6 20| 6s2 = Ty TR
53 WING SLOPE, BOTH F. LONG 2 | 41=9 [132| 2 | 382 15| 2 | 34-7 |104| 2 | 310 | 93| 2 275 82| 2 2310 72| 2 | 203 | 6l |6s3 2
54 \WING SLOPE, BOTH F. SHORT 2 | 374 |112| 2 | 34-2 [103| 2 | 3I"-0 93| 2 | 21-10 |84 | 2 | 24-8 74| 2 | 216 | 65| 2 | 18-4 55 |6sd = u TWIN REINFORCED CONCRETE
655 |WING SLOPE, F.F. LONG 451l | 72 a2-4 | 67 38-9 | 58 352 28-1 | 4 4-6 | 37 | 635 S 2
656 |WING SLOPE, F.F. SHORT 412 | 65 38-0 | 57 34-10 | 52 3-8 25-4 | 3 2-2 | 33 | 686 z| R BOX CULVERTS
657 |INTERIOR WALL, BOTH F.H. 2| 304 [91 |2 | 28-1 84| 2 25-10 | 78| 2 23-6 18-1l (57| 2 168 | 50 |6s7 2l s APRIL, 2012
5t CURTAIN, VERTICAL 42 | T-1l_ 34740 | T8 32038 | 15 294|371 712 217 68209/ 28 | 6'-5 | 1875t o a
ESTINATED REINF. STEEL 10,848 LB 3670 LB 8555 L8 7576 LB 5575 LB 4736 LB .@ g FLARED WING
PARAPET ) 2.9 2.8 2.8 2.1 G-
oA Tl | CONCRETE WINGWALLS|29.5 sz.4 oY |22 79.4CY [17.3 59.4 CY 42507 |66 358cCY < § HEADOWALLS TWH 15-6-12
. . . X 15° SKEW
| FOOTING */60.0 53.4 412 26.5




