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o
BILL OF REINFORCING FOR ONE HEADWALL 30®° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
2% 5 2% 4 10 x 12/ 107 % 11" 107 % 107 107 x 9 10" x 8
BAR LOCATION SHAPE [N, [ LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT.| NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | wT. | B4R
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 2-10 6|2 2-0 6 |5fa
4bl_ WINGWALL, B.F.H. LONG | | 260 17| 1 | 2010 | 14| | | s4-2 | 38| 1  50-0 35| | | 45-10 32| | 418 | 29| | | 37-6 | 25 |4bl
4b2 WINGWALL, B.F.H. SHORT Va5 13| 1 163 |11 | 1 | a2 | 29| 1 | 38-1 25| | | 3570 (23| 1 3110 21 | | | 283 | I9 |4b2
3 148 TO 2 148 TO 10 14'-8 TO 9 14'-8 TO 8 |14'-8 TO 7 148 T0 6 14'-8 TO
4b3 \WINGWALL, B.F.H. LONG ViR, oat ] 38 fume Manio] 22 lvar saa 228 yar. gt 192 |yar | st 158 bk, g 12T |yar. serq o 101 | 4b3
3 -8 10 2 19 TO 10 1111 TO s 1I-11 TO 8 1111 TO 1 110 6 | 1-10
4b4 WINGWALL, B.F.H. SHORT VAR, 180 0 |var., 1410 | '® |var. 39-9 | '"3|var. 36-8  '“€|var.| 33-7 | '2|var.T0 305 %° |vAR.TO 27-4 T8 | 404 6f4 6cl3
5b5 WINGWALL, F.F.H. LONG | | 25-0 (26| | | 2010 | 22| | | 54-3 59| | | 50'-I | 55| | | 45-1 | 50| | | 4I"-9 | 46| | | 31-T | 39 |5b5 ol Scll,12,14
5b6 WINGWALL, F.F.H. SHORT | 195 20| 1 | 164 | 17| | | 4'-3 | 45| 1 | 382 (40| | | 35-0 | 37| I | 3~ | 33| 1 28-3 30 |5b6 <y X
4 [10-7 TO 3 [10-7 TO 1 10-7 TO 10 |10-7 TO 9 [10'-T TO 8 [10'-T TO 7 [10-7 TO 2-12 LENGTH LENGTH
SD7 WINGWALL, F.F.H. LONG var. 23-1 "® |vAR. 1g-i1 | *® |var. 524 3%8|var. as-2 ' |var.| a3-i1 | PPlvar. 3g-9 | 2'0|var. 3g-7 169|567 [ T 30 30
4 8-3 70 3 88710 Il 810 T0 0 |8-10 TO 9 &-10 TO 8 8-10 TO 7 8-97T0
5b8 WINGWALL, F.F.H. SHORT vaR. 18-0 | 98 lvar. 14-11 | 3T |var. 39-10 |27%|var. 36-9 | 238|var.| 33-7 |'9|var| 306 | '84|vaR. 27:-4 | 132|508
7 510 T0 5 6-1T0 21 | 5-1 10 9 |5-7T10 1T 57 T0 15 5-1 10 13 5-8 T0 e
5b9 INTERIOR WALL, BOTH F.H. v a0 5 |, 8 o0 400|187 1O 53| AT | 55T 70 2m3| 2 | STT 10 231 | 13 1578 1O g6 | sbo i
22 |2-10 T0 18 2-3 10 47 | 2'-9 To 43 2-3 T0 39 | 2'-3 T0 35 | 2'-9 TO =
4cl WINGWALL, F.F.V. LONG v 00 T8 v ras 28k Z5a® 259 ak |G 224 var, Zeio) 190 var. Gomirs 160 det
17 210 T0 14 2-9 10 35 | 2'-9 TO 32 2-3 10 29 | 2'-3 TO 26 | 2'-9 TO
4c2 WINGWALL, F. VAR, 8-0 | ©2 |vaR. 148 |2V |var, 13- 192 |var. T12-9 88 lvar. Tii-g | M0)var, Tion-g 1T 4e2
8-4 T0 24 8-4 TO 20 | 8-4 T0 16 8-4 T0
4C3 \WINGWALL, F.F.V. LONG a0 27 [ak S 178\ A% Bt 10 12|y B 00 | 10 4c3
[ R 9-4 10 15 9-4 TO 12 9-4 T0 3 9-47T0 I
4c4 WINGWALL, F.F.V. SHORT oo 145 ae 23 18 |k | ot | 89 fyak, Tt 4c4
4c5 WINGWALL, F.F.V. LONG 2 &3 9|2 3-8 18| 2 128 17| 2 | -8 16| 1 10-8 7|1 98 | 6 |4c5
4c5 WINGWALL, F.F.V. SHORT I &9 5|2 3-8 18| 2 128 17| 2 | -8 16| 2 l0-8 4|2 9-8 | I3|4c5
4c6 INTERIOR WALL, BOTH F.V. 2 18 | 2|2 '8 | 2|2 | 18 2|2 | 18 | 2|2 18 2|2 18 2 |4c6
22 [1-10 TO 18 1-10 T0 50 |1-10 TO 45 |1I'-10 TO 41 | 1-10 To 36 |1-10 TO
4c7 INTERIOR WALL, BOTH F.V. var | aes | 53 yuk. s 0 254l a% N0 220 [ o 10 0 83| s 0 154 [an, | g 122 4cT a9y ‘
4c8 INTERIOR WALL, BOTH F.V. 2 51 | 1|2 26 1T|2 16 15| 2 | 106 14| 2 96 13| 2 8-6 | Il |4c8 \
Il 210 T0 " 2-3 10 I 29 1O 11| 2-8 10 I 2-8 T0 I 28 0
5c9 WINGWALL, B.F.V. LONG iR 2 a25T0 s | e 2045 ke T’ 45 |k Z5a 0] 45 ke ZaC ] 45 ke Zang® | 45 | Sce
5 2-10 T0 5 2-9 T0 5 2-9 70 5 2-97T0 5 2-3 70 5 2-9 70 i
5c10 WINGWALL, B. VAR, a-2 | '8 |vaR. -1 '8 lvar. Tao | B lvar. -t "B var) T4 | '8 lvar) T gm | 18 [5c10 ©
Il 9-6 TO 9-5 10 36 | 9-5 T0 32 9510 28 | 9-5 T0 24 | 9-5 T0 =
Scll [NINGHALL, B.F.V. LONG VAR, 11-10 | 122 |vaR. 1g-9 588y, 17-9 S'0var. Tie-10 B|var, 1510 352 fvam, Ciemn 305
9 8-5 T0 30 85 T0 27 | 8-5T0 24 | 8-5 T0 2l 18-5T0 ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 WINGWALL, B.F.V. SHORT 128 |y e, Tooas 466 |\ Bn 30 aos| A B0 10 354l B8 85 10 302 | 2L 81500 2545012 LM AT Do
WA o & . & =
O AL et o0 i e e e e g loe Z6816ci3] % ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADUUST CONCRETE QUANTITIES
CI3 WINGWALL, B.F.V. b FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
c14 WINGWALL, B.F.V. LONG 22| 2 93 20| 2 17-8 37| 2| 168 35| 2 | I5-8 | 33| | | 148 | I5| 1 | 13-8 14 |5cl4
c14 | WINGWALL, B.F.V. SHORT |2 9-8 (202 178 |37|2 | ie-8 35| 2 | I5-8 33| 2  14-8 31| 2 I3-8 | 23|5014|  NOTE:
4dl_ APRON, LONGIT., BOTT. 174| 17 13-0 | 148| 15 | 31-6 |316| I3 | 29'-2 253| 13 | 26'-10 |233| 13 24-7 |213| I3 | 22'-3 | 193 4dI WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
402 |APRON, LONGIT., BOTT. LONG 3 196 39| 3 | 155 |31 | 3 | 48'-4 [101| 3 | 44-2 | 93| 3 | 40-1 85| 3 | 35-11 | 72| 3 | 3I'-9 | 64 |4d2 LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.
4d3  APRON, LONGIT., BOTT. SHORT 3 053 31| 3| 12-3 25| 3 | 3610 74| 3  33-9 €8| 3 | 30-8 |61 | 3 27-T 55| 3  24-6 | 49 |4d3 SHORT®
6F1 APRON, LONGIT., TOP 24| 15-4 |553| 24 | (3-0 469| 20 316 946| 20 29'-2 |876| 20  26'-10 806| 20 | 24'-7 |138| 20 | 22'-3 |668|6FI S R naaALL
4 5-37T0 3 53710 Il 5-4 TO 10| 5-4 TO 9 5-4T0 8 5-4T0 7 5-370
62 APRON, LONGIT., TOP LONG AR, 14| 53 luar. Tio-0s | 34 var. “aet 2790var. 26z BT |var. sseio 197 |var Car-1e 162 |yar. Sg-s | 129|672 HEADWALL NOTES:
o = v = = . o .
63 /APRON, LONGIT., TOP SHORT 3182710 4p| 2 70 TO0 6| 8 770 TO pq| 717910 10| T |55 TO 55| & 6721056 5 6711 T0 o9 g3
g d VAR, 12'-6 VAR, 10'-3 VAR, 28'-8 VAR, 26'-5 VAR, 241 VAR, 21’9 VAR, 19'-6 I. SEE DRAWING [TWRCB GI-12] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 260 38| 1  20-10 | 31| | | S54-3 | 85| 1 | 50-I 79| | | 451l | 72| | 41-8 66| | | 37'-7 | 56 | 64| 2. THIS HEADNALL TS B ON A 3:1 SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 | APRON, LONGIT., TOP SHORT | 19-5 [ 29| | 16-4 | 25| 1| 413 65| | 38-2 |57 | 35-0 [ 53| 1 | 31-11 |48 | 28'-9 | 43 | 65 i- IE gll.?AEBSA%) ;’I‘.EOJ:%.I’EII'ﬁO;RCEINEOS?’EEEOTgE'I?O ng IgS;ggR(T:gDRR§$TskkNECHI:':gsG:$D$&TERVALs oF
41l |PARAPET, VERTICAL 49| -4 |207| 49 | 6-4 |207| 43 6-4 | 182| 41 | 6-4 |173| 4  6-4 (73| 4l | &-4 |173|4l | 6-4 | 173|4n | 4
o o - o = = = - .
7I1_ PARAPET, HORIZONTAL 4 | 29-11 |245| 4 | 29-11 |245| 4 | 262 |214| 4 | 25-10 21| 4 | 25-1 |209| 4 | 25-1 209| 4 | 25-1 209 7ji| . NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS
’ -0 e T 2620 A 16 2023 To 10 230 1o Tt o T 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2° LNLESS
6ml  APRON, TRANS., TOP o 1 389 B [ 280 Tase| 10 | ZAE 31 |0 283 10 311 | W | BN sva| 0 | BT a7 1O 1 230N 572 emi OTHERWISE NOTED OR SHONN. CLEARANCE T0 THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
2 22'-7 T0 5 118'-7 T0 22 | 26'-6 19| 26-3 15 | 26'-0 12| 26-0 9 | 26-0 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
Emz APROK, TRANS., TOP VAR, 23-11 | T |vaR. 2310 | 5% VAR, 0 34'-5|'%06lvaR. TO 33'-0 84 |vaR. | T0 31°-3 B4°JvaR. TO 302 08 lvaR. TO 29'-0 72|62 | % R 7ONTAL TAILS OF BARS "b* & “s” ESTIMATED TO EXTEND 2-O BEYOND BACK OF PARAPET
16 13 4170 15 9-2 10 15 8-4 TO 16 7-7 T0 16 6-11 TO 16 6-3 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6F1", AND "6£3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 215 | 4\vaR. 175 210)var. T24-8 | 38! lvar. 23— 383|var. 24-3 | 383|var. 23-7 | 366|var. 22:-110 359|€M3 | SECTION OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET.
10 123'-7 TO 8 [23-7 To 24 [19'-3 TO 22 [19'-2 TO 20 | 19-1 TO 18 | 191 TO 16 [19'-0 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 /APRON, TRANS., BOTT. VAR, 29-8 | 4%C|vaR. 284  '2|var. 34-11 | ¥T®|var. 33-5 %%%|var.| 32-0 |"®7|vaR. 30'-71 |6T'|vAR. 2g-3 580|6M4|  REQUIREMENTS.
'6pl |CURTAIN, HORIZONTAL 4 28-9 173| 4 | 28'-8 | I72| 4 | 24-5 | 147| 4  24-4 | 146| 4 | 24'-3 |146| 4 24'-3 | 146| 4 | 243 |146|6pl
6p2 CURTAIN, HORIZONTAL LONG 4 13-11 84| 4 | -1l | 12| 4 | 280 |168| 4 260 |I56| 4 | 24-0 |144| 4 | 22-0 | 132| 4 200 |120|6p2 ’ lowa Department of Transportation
6p3 CURTAIN, HORIZONTAL SHORT 4 &8 52| 4 T-1 46| 4 | I5-1 96| 4 14-1l 90| 4 | 13-10 | 83| 4  i2-l0 71| 4 19 | 71 |ep3 039
65 WING SLOPE, BOTH F.LONG 2 80 24| 2| 8-0 24| 2| 8-0 24| 2 -0 24| 2  8-0 24| 2 8-0 24| 2 | 8-0 | 24|6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 6-ll 2|2 -l |2l |2 | &1 |21 |2 6-1l (2| 2| &l |2 |2 -1l 2|2 6&-1l |2l |6s2 =
g g g g g g . STANDARD DESIGN
s3 LOPE, BOTH F. LONG 2 | 19-3 58| 2 I5-0 45| 2 | 49-4 |Is5| 2 | 45-0 |142| 2 | 409 |123| 2 | 36-5 109| 2 322 | 97 |6s3 2
s4 LOPE, BOTH F. SHORT 2 | 15-7 47| 2  12-3 37| 2 | 386 |116| 2 | 352 |106] 2 | 31-Il | 96| 2 | 28-8 | 86| 2 | 25'-4 | 76 |6s4 = " TWIN REINFORCED CONCRETE
S5 LOPE, F.F. LONG 46 | 37| | | 203 | 30 54-7 85| | | 503 | 19 48 | 66 31-5 56 |65 S 2 BOX CULVERTS
56 LOPE, F.F. SHORT 9-8 30| 1 | 165 |25 42-1 67| 1 | 39-4 | 59 32-9 | 43 29-6 | 44 | 6s6 3 3
657 [INTERIOR WALL, BOTH F.H. 2| 155 (46| 2 | 12-ll 39| 2  32-10 89| 2  30-5 |91 | 2 25-5 | 16| 2 | 22'-11 | 69 |6s7 2 HES APRIL, 2012
5+ CURTAIN, VERTICAL 31| €5 207/ 29  6-5 | 194| 44 | T-1I_363| 42| T-8_|336| 39 72 |217| 34 6-11_|245|5t1 o a
gus;'w fTT,EE'?S REINF. J&kpn - - 11,481 LB - 15,190 LB - 7862 LB - 6680 LB .@ g FII-_IE‘I;\’EVDIA[III-I;G TWH 30-T-12
ONE HEADWALL | CONCRETE 'WINGWALLS| 5.5 333 %6.5CY 262 825 CY |20 60.7 CY [13.6 522 CY < §
FOOTING *|25.6 60.3 53.5 47. 35.9 30° SKEW




