BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
NO. Il.céN)((;TL WT. | NO. :.OENETfi WT.| NO. II?EP:(G'?H WT. | NO. ILOB:;TL WT. | NO. iE;(JG'II’?i WT. | NO. fﬂ)fs'l?'H WT. | NO. I?E:J(G'I?H wT.

BAR LOCATION SHAPE

5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-0 6|2 210 | 6|2 2-10 6|2 210 6|2 2-10 6|2 2-0 6 |5fa
bl WINGWALL, B.F.H. LONG | | 33-4 22| 1 | 29-2 | 19| | | 25-0 17| | | 2010 | 14| | | 45-10 32| | | 48 29| | | 37-6 | 25 |4bl
4b2 WINGWALL, B.F.H. SHORT 251 7|1 | 2276 | 15| | | 195 | 13| 1 | 163 1l |1 | 35-0 23| | 3110 |21 | | | 28-3 | 19 |4b2
5 (148 T0 4 14-8 T0 3 14-8 T0 2 [14-8 T0 8 148 TO 7 14-8 T0 6 [14-8 T0
4b3 WINGWALL, B.F.H. LONG VAR. 31-5 T |var| 27-3 | 58 |var. 23-1 | 38 jvar. 1g-10 | 2 |var. 43-11 | '%Blvar. 39-9 12T |var. 357 | 10143
5 | 11-10 4| -0 3 119 T0 2 [11-9 10 8 |11-11 TO 7| 110 6 | 110
Ab4 WINGWALL, B.F.H. SHORT VAR, T0 24-3) ®0 |vaR. 70 21-1 * [var. 18-0 | 30 [var. 14-10 | '8 |var. 331 | '22|vaR.TO 30'-5) %% |vaR.TO 21-4 T8 | 404 X 6cl3
5b5 WINGWALL, F.F.H. LONG | | 335 35| 1 | 29-2 | 30| | | 25'-0 | 26| | | 2010 | 22| | | 451 | 50| | | 4I"-9 | 46| | | 31-T | 39 |5b5 ol Scll,12,14
5b6 WINGWALL, F.F.H. SHORT | | 25-8 (27| | | 226 23| | | 19-5 |20 |  16-4 1T| | | 35-0 | 37| |  3I-Il | 33| | | 289 30 |5b6 .
6 [10-7 TO 5 [10-7 TO 4 10'-T TO 3 [10-7 TO 9 [10'-7 TO 8 [10'-7 TO 7 [10-T TO 2-12 LENGTH I'-0 LENGTH
SD7 WINGALL, F.F.H. LONG var. 31-5 ' |var, 27-3 | %0 |var| 231 7O lvar. et 6 var. a3-i o PBlvar. 3g-a | 2'0|var. 3g-7 '69)5PT T T 30 T30 ]
5 | 8-9 10 5 8-9 T0 4 8-9T0 3 88 T0 9 [8-10 TO 8 (810 TO 7 [ 8-3T0
5b8 WINGWALL, F.F.H. SHORT VAR, 24-3  '%3|var| 2r-1 | B lvar. 1g-0 | 5® jvaR. 14-i1 | 5T |var| 33-7 | 'lvar. 306 '®4|var. 274 | 132|508
Il 58 1O 9 |5-9 T0 1 5-10 T0 5 |61 T0 1757 T0 15 | §-1 10 13 5-8 TO e
5b3 INTERIOR WAL, BOTH F.H. AR, 195 | "lvar, Cier 197 |var, 1a-g | TS var. 125 | B lvar. 264 2B3|var. 240 P! |var, 219 | 86509 ¥
31 2-3 10 26 2'-9 T0 22 | 2-9 70 18 2-3 10 43 2-8 10 39 2-8 T0 35 2'-8 TO =
4c1 \WINGWALL, F.F.V. LONG 0O i |\ B8 Z g0 00| B 1B IO 77 |8 1 ECE 00 e |k | 21 a® 22 | 2% 2R L0 s |20 | 2R 0 1se | 4c

23 12'-9 TO | g7 | 20 29 TO | 40 | 17 |29 TO | o | 14 12-9 TO | ,o |32 | 2-B TO | o,| 29 |2-8 TO 34|26 2B TO | o, o

4c2 WINGWALL, F. VAR, 810 VAR, 12"-8 VAR, 11-8 VAR, 10"-8

20 | 8-3T0 16 | 8-3 TO

4¢3 \WINGWALL, F.F.V. LONG e i el e e e e B e R I R v A A L TE S RN B e R
4c4 WINGWALL, F.F.V. SHORT el et R B e e I e I B M- AR T W N v A ) B R B P
4c5 (WINGWALL, F.F.V. LONG || 88 6|2 | T8 68 | 9|2 5-8 |8 |2 7T | 15| 1  10-T | 7|1 | 97 | 6 |4c5
4c5 WINGWALL, F.F.V. SHORT I 88 6|1 | T8 68 | 4|2 5-8 | 8|2 17 |15|2 10-7 |14 2| 9-7 | 13 |4c5
4c6 |INTERIOR WALL, BOTH F.V. 2| 18 | 2|2 I1 =7 22| 11 2|2 -1 2|2 | "1 2|2 11 | 2 |4ck
32 110 T0 27 110 TO 1-9 TO 18 | I-9 TO a5 | 19 TO 41 | 1-9 T0 36 | I-9 TO
4c7 |INTERIOR WALL, BOTH F.V. VAR, 15 99 VAR ens oal 52 [k ae 3T [am roes. 180 fvar. gra” 152 |am. s s 120 4cT 4sh LENoTH
4cB |INTERIOR WALL, BOTH F.V. 2| 176 10]|2]| 66 56 | 7|2 46 | 6|2 1045 14|2 95 |13|2 | 85 | Il |4c8 e
5-0
Il 2-9 T0 11|29 T0 2'-9 10 Il 2-9 T0 11| 2-8 TO Il 2-8 T0 Il | 2-8 TO -
509 \WINGWALL, B.F.V. LONG 2l 45 \ar 2o Sz 45 vk Zra | 45 yar, Za 0| 44 e Fen 7O 4a | B0 TO 44 | sce D=4}
5 29 T0 5 | 2-9 T0 2'-3 T0 5 2-3 T0 5 2-8 T0 5 | 2-8 T0 5 2-8 T0 ~e S
5C10|WINGWALL, B. VAR, 4-1 | '8 lvar.| a1 2o | "8 lvar. a-1 | '8 |var. 40 | 'T|var. “4-0 | 'T |var.| 4-0 | 'T|5¢I0 ©
20 | 95 TO 15 | 9-5 T0 9'-5 10 7 9-5T0 32 | 9-4 TO 28 | 9-4 TO 24 | 9-4 TO =
Scll [WINGHALL, B.F.V. LONG VAR 13-11 | 243 vaR. "12-9 s |2V var, 010 | T VAR, C1e-s | 5 |var, 1s-e |36 |vam, Ciamio 3025t 6s6
18 | 8-5 TO 15 | 8-5 TO 8’-5 T0 9 8-5T0 27 | 8-4 TO 24 | 8-4 TO 21 | 8-4TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 WINGWALL, B.F.V. SHORT VAR. 1310 | 2%%|vAR. 1210 w1 "2Tlvar, 100 |9 lvar, 168 | 392|var. 158 3C|var. 14-s | 252|5¢12 INCLUOES Tor or WNGRALL aUmTITTes.
WA = = = — == = =
O L et o0 oo (a5 B o T B ey loe Z8816ci3] ' ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADUUST CONCRETE QUANTITIES
cl IGWALL, B.F.V, 8 ad FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
C14 WINGWALL, B.F.V. LONG || 12-8 13| 2 | 18 10-8 | 22| 2 9-8 | 20| 2 157 | 33| | | 14=7 | 15| | | 13-1 | 14 |5cl4
c14|WINGWALL, B.F.V. SHORT I 12-8 13| 1 | 18 10-8 | Il | 2 9-8 | 20| 2 157 | 33| 2 | 14-7 |30| 2 | 13-7 | 28 |5cl4 NOTE:
4d1_|APRON, LONGIT., BOTT. 13| 1g-1 | 173] 13| 178 154 | 133| 13 | 130 | 13| 1l | 26'-10 | 197| Il | 24=7 |18l | Il | 22'-3 | 163 4dI WEIGHT OF BARS OVER 40-Q LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 | 218 | 55| 3 | 237 196 | 39| 3 | 155 |31 | 3 | 40-1 | 85| 3 | 35-11 | 12| 3 | 31"-9 | 64 |4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3 | APRON, LONGIT., BOTT. SHORT| 3| 25 43| 3 | I8-4 I5-3 |31 | 3 | 12-3 |25|3 308 |6l | 3 | 27-1 55| 3 | 246 | 49 |4d3 B "
6F1_|APRON, LONGIT., TOP 20 | 19'-11 |598|20 | 178 154|461 | 20 | 13-0 |391| I6 | 26'-10 645| 16 | 241 |591 | I6 | 22'-3 | 535|6F S R naaALL
6 | 5-3T0 5 | 5-3 TO 4 | 5-3 70 3 [ 5-3T0 9 |5-4T0 8 | 5-4 T0 7 [ 5-3T0
62 | APRON, LONGIT., TOP LONG var. e 190 var) Tia-1 | T |var.| C12-4 | 53 War. C1o-0. | 34 |var. 2310 | "7 Ivar) "21-7 | '62|var. o3 | 123 62 HEADWALL NOTES:
63 /APRON, LONGIT., TOP SHORT A T8 T0 45| 4 55 T0 g | 3 672 10) 45| 2 770 T0| 56| T 15°5T0 | 55| 6 6721056 5 671110 o9 63 °
’ ki VAR, 17-2 VAR.| 14’-10 VAR, 12'-6 VAR, 10'-3 VAR.| 24'-| VAR, 21’-9 VAR, 19'-6 I. SEE DRAWING FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
64 | APRON, LONGIT., TOP LONG | | 3%-5 50| | | 29-2 | 44| | | 25-0 38| | | 2010 |31 | | | 451 | 72| | | 4I"-9 | 66| | | 37-7 | 56 |6f4| 2. THIS HEADNALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 | APRON, LONGIT., TOP SHORT | 25-8 |39 | 22'-6 | 34| | 19-5 [ 29| | 16-4 [ 25| 1 | 35-0 [53| 1 | 3111 |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
411 _|PARAPET, VERT ICAL al | 6-4 173\ 41 | 64 173| 41 | 6'-4 | (134l  &-4 |173|33 | 6'-4 |140| 33 &-4 |140|33 | 6'-4 | 140|4ll | 4
’ = = = = = = o NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
TJ1[PARAPET, HORIZONTAL 4 | 25'-3 |206| 4 | 25-3 |206| 4 | 253 206| 4 | 25'-3 206 4 | 20'-1l | 1T | 4 | 20-1I (71| 4 | 20'-1 70| 7j1 J
018 10 0 3-8 10 9 1758 10 T 1358 10 e 1153 To 5 1193 To e 118 To 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2* UNLESS
6ml |APRON, TRANS., TOP var, o 0 368 | b Z5e0 20 369 0 2500 TO 330 o 2008 10 ass | e 10 00 244 &0 190 1O 2aa B 119D O 24 6mi mﬁgnsz NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
6 | 25'-9 3| 259 | [25-5 T0 3 7=l 19 |21'-3 T0 16 |21'-3 TO 13 |21'-3 T0 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
Em2 APROK, TRANS., TOP VAR, T0 27-8 2! |vaR. T0 266 "' |VAR. " 25'-5 | 38 [vaR. 0 20™-6| BT |vAR. 280 | TO3|vaR. 2611 | STPlvaR. " 259 *5%| 62| % g 7oNTAL TAILS OF BARS "b* & “s” ESTIMATED TO EXTEND 2-0 BEYOND BACK OF PARAPET

16 1 4-9 TO 5| 16 | 4-1 TO | pgq| I3 |35 TO | gg| I3 |70 TO | ,op] 13 | 6724 TO |55, 12 1629 TO | 535 o3 (INTO END OF BARREL). LONGITUDINAL BARS “d”, “6f1", AND "6f3" ESTIMATED TO PROJECT INTO END

16 55 T0
6m3 APRON, TRANS., TOP 331 |var, 216 VAR.| 2010 VAR. 16"-10 VAR. 20"-4 VAR 19'-8 VAR. 19-0 SECTION OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET

VAR.| 22'-2

. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSAR; TO MEET THESE

14 1811 12 18-l 10| 18-l 8 | 18-l 20 [14'-5 To 18 145 TO 16 145 T0 8
6m4 /APRON, TRANS., BOTT. VAR.TO 27-10 “%2 |vAR. T0 26/-5 4%%|vaR. T0 25'-1 3°|vaR.T0 23-9 2B |vaR. 21-4 |®%T|vAR. 26'-0 |5*€|vaR. 24-8 4T0|6M4|  REQUIREMENTS.
'6p1 |CURTAIN, HORIZONTAL 4 24-1 145 4 | 24-1 | 145| 4 | 24-1 | 145| 4 | 24- |145| 4 | 19-7 118 4  13=7 | 118| 4 | 19-7 | (18 6pl
6p2 CURTAIN, HORIZONTAL LONG 4 180 108 4 | 16-0 | 96| 4 | 13-1l | 84| 4 | Wl | 72| 4 | 24-0 |144| 4 | 22-0 | 132| 4 20-0 |120|6p2 ’ lowa Department of Transportation
6p3 CURTAIN, HORIZONTAL SHORT 4 10-9 65| 4 | 9-8 58| 4 | 8-B 52| 4  T-T 46| 4 | 13-10 | 83| 4 | 12-10 TT| 4 119 | 71 |€p3 039
65l WING SLOPE, BOTH F.LONG 2 8-0 24| 2| &-0 24| 2 8-0 24|2 | 80 |24|2 -0 24| 2 8-0 24| 2| 8-0 | 24|6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 6-1l 2|2 -1l |2l | 2 | &-l |2l |2 &-1l |2l |2 | -1l |2 |2 -1l 2l |2 6&-1l |2l |6s2 4 YR
s3 LOPE, BOTH F. LONG 2 | 27-10 84| 2  2¥-7 11| 2 | 19-3 58| 2 15-0 | 45| 2 | 40-9 |129| 2 | 36'-5 109| 2 32-2 | 97 |6s3 2
s4 LOPE, BOTH F. SHORT 2 | 221 66| 2 | I8-10 | 57| 2 | Is~7 47| 2 | 12-3 | 31| 2 | 3-Il 9% | 2 | 28-8 86| 2 | 25-4 76 |6s4 = u TWIN REINFORCED CONCRETE
S5 LOPE, F.F. LONG 33-1 50 1 3 40 | 72 48 | 66 31-5 56 | 6s5 > 3
56 LOPE, F.F. SHORT 26-3 39 | 361 | 54 32-9 | 48 29'-6 | 44 | 6s6 3 N BOX CULVERTS
657 [INTERIOR WALL, BOTH F.H. 2 | 205 6l | 2 27-1l | 84] 2 | 255 76| 2 | 22'-I1l | 69 |6s7 2l s APRIL, 2012
5t1_CURTAIN, VERTICAL 32| e-8 223| 29 T-5_ 271 |33  1-2 24730 | &-1l_|216|5tl o
ESTIMATED REINF. STEEL 5708 LB 8329 1B 7247 1B 6107 (B .@ g FLARED WING
PARAPET 4| 2.6 26 2.4 24 -8-
AT eS| CONCRETE WINGWALLS|9.7| 42.8 oY 64.8 CY [16.7 543CY 136 480 CY < § HEAQWALLS TWH 30-8-12
X . X 30° SKEW
FOOTING *|30. 25.7 35.2 32.0

ENGL I SHLRFDSIGNEDTWINCULVERTS.DGN - TWH 30-8-12 - THIS SHEET ISSUED 04-12.




