o
BILL OF REINFORCING FOR ONE HEADWALL 45® SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
0% 7 0% 6 10'x & 0% 4 8 x 107 8x 9 8 x 8 .
2-10 LENGTH
BAR LOCATION SHAPE | NO. | LENGTH [ WT. | NO. | LENGTH | WT. | NO. | LENGTH [ WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | No. | LENGTH |wr. | BAR ; :
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-10 6|2 20 6|2 2-0 6|2 2-0 6|2 2-10 6|2 2-10 | 6 |5fa - 30
4b1 WINGWALL, B.F.H. LONG | | 456 32| 1 | 39-8 | 26| | | 33-10 23| | | 280 | 19| | | 63-0 | 44| |  57'-2 40| | | 5-4 | 36 |4bl e N
4b2 | WINGWALL, B.F.H. SHORT | 285 13| 1 24-n | 7| 1 | 215 14| 1 | 17-n | 12| 1 | 38-10 26| | | 355 | 24| | | 311l |2l |4b2 © 0
5 19-6 T0 4 19-5 TO 3 |19-5 T0 2 195 T0 8 19-6 T0 7 19-6 TO 6 19-6 T0
4b3 WINGWALL, B.F.H. LONG VAR, az-g 195 yar. et 5 lvar, mimr 0 51 lvar. ez 30 |uar. eor-3 - 22 |var.  sans VT |vaR. ageq_ 132|403 12,3 4( 555.6.7.8
5 | 12-10 4 | 12-10 3 | 12-10 2 | 1210 8 | 12-10 7 12-10 6 | 12-10 1859yYy 70y [y
4b4 WINGWALL, B.F.H. SHORT VAR. TO 26'-9 ©6 |var. T0 23'-3 “® |VAR. TO 19-9| 33 [vAR. 70 16-3] '® |vaR.TO 37™-3 '3 |var. 70 33-9 9% |vaR.TO 30°-3 86 | 404 & 6F4,5 scl1.12.14 6cl3
5b5 WINGWALL, F.F.H. LONG | | 45-6 50| | | 39-9 | 41| | | 33-1l 35| 1  28-1 29| 1 630 68| 1 | 572 | 62| | | 514 |56 |5b5 cll,12,
5b6 WINGWALL, F.F.H. SHORT | 28-5 30| | | 24-1 | 26| | | 215 22| | | 7=l | 19| | | 38-1l |4 | | | 355 | 37| 1 | 3-II | 33 |5b6 )
6 [13-8 TO 5 [13-8 TO 4 13-8 TO 3 [13-8 TO 9 [13-9 T0O 8 [13-9 10O 7 [13-8 T0 2-104 LENGTH
5b7 WINGWALL, F.F.H. LONG VAR, 4z'-3  'T?|var. 3e-11 | '32|var. 3i-t| B var. 25-3 | ©' |var. 60-3 | 35T|var. sa-s 29! |var. ag-7 | 232| 57
6 | 9-4T0 5 |9-4 T0 4 |9-4T0 3 (9-47T0 9 (9570 8 95710 7 9570
5b8 WINGWALL, F.F.H. SHORT VAR, 26'-10 '3 |var.| “23-a | 8 |var. 19-10° | ©' (AR, 16-4 | 4 |var. 37-4 | 2'%|var. 33-10 '8 |vaR. 3074 | 145|508
I 61 10 9 [6-8 10 7| -0 5 [7-0 T0 1766 TO 15 66 TO 13 6-7 T0
5b9 [INTERIOR WALL, BOTH F.H. AR, 23-3 | '™ |var. 20-5  '2T|var. 10 17-7) 89 lvar. 14-8 | 56 |var. 31-9 | 33|var. 2811 | 277|vaR. 2er-1 221|509
43 | 2-8 0 37 2-8 TO 31 2-8 T0 25 | 2-8 T0 60 | 2'-7 T0 54 | 2-7 TO 43 | 2'-7 T0
4c1 WINGWALL, F.F.V. LONG VAR, ot |18 fam S M3 vk, C7ios 1109 ham. Cemios | T8 VAR, C1a-a . 397 vard S 1i-a- 1252 |var. G010 | 220) 4el
26 | 2-9 T0 22 | 2-9 T0 19 | 2'-9 T0 15 [2'-3 T0 36 | 2'-8 TO 33 | 2-8 T0 29 | 2'-8 TO
402 WINGWALL, F. VAR, o-it "Olvar, “e-9 | 85 |var. 7o 8 AR, 69 | ‘B |var. T12-8 | '"®*|var. 1m0 '€ var. Tron-s | 129 4e? 535 I-14 62§ | LENGTH |
6-8 T0 3168 T0 > - 6-4
4¢3 WINGWALL, F.F.V. LONG P T R [ B R I o) 241 g, S 192 | e e 4e3 g ‘ |
4c4 | WINGWALL, F.F.V, SHORT NS U N [ U U | C2CR RN 2 CRRR R B DYDY [ YV . o=a}
JFFV. 12"-10 VAR, 1111 T D=4} | P S &
4c5 WINGWALL, F.F.V. LONG | 88 6|1 | T8 | 5|2 6&-8 W-r 15| 2 | 10T 14| 1 | 91 | 6 |4c5| | = = g
4c5 | WINGWALL, F.F.V. SHORT | 88 6|2 | T8 | 10| I | 6-8 W=7 U5 |0 10T | 7 | 2 | 91 | 13 | 4c5 682
4c6 INTERIOR WALL, BOTH F.V. 2 17 2|2 w1 2|2 11 6 2|2 | 16 | 2|2 | 16 | 2 |4ck
38 | 1-9 TO 3319 T0 21 |19 To 1-8 TO 50 | 1'-8 TO 44 | 1-8 TO
4c7 |INTERIOR WALL, BOTH F.V. var, pas | ushan eel | 90 [\ak. | ga tors 213|an ) grdC 184 | am gl 14T 40T S-13 LENGTH
4cB INTERIOR WALL, BOTH F.V. |35 2,7;-§r . 15 |35 z,e;-em 13 I:; 2'5;-61 . 2)07'-30 21 I:; 2,9;—5T . 19 |35 2,8'7-5T . 17 | 4cB s
5c9 WINGWALL, B.F.V. LONG ik, 0 el o ZET el | PR 500159 [oar. g 59 o, Zang® 59| ses (T peap
4 [2-3 70 2'-9 T0 4 [2-9 70 2'-8 T0 4 [2-8 10 4 28 T0 e
5c10 WINGWALL, B. var.  3-7 | '3 |var| 3-7 | S |var.|  3-7 36 | Slvar. 36 | '3 |var. 3-g | 13510 P
28 | 9-3 0 22 | 9-3 T0 16 | 9-3 T0 9-2 70 39| 9-2 T0 34 92 T0 =
5c11 [WINGWALL, B.F.V. LONG ) S0 338 B2 1903 10 asa| 8 903 K le-3 58|var, 155 507 \van, a0 48selt| | 6s7
22 |\ 7-11 TO 18 | 711 TO I5 | 7-11 TO 7-10 TO 29 |[7-10 TO 25 7-10 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 WINGWALL, B.F.V. SHORT Va0 250 yne | Tial g 194 o T 0409 AR TR 1€ 558 | A3 g C| 293 512 e
WA o= o= o o =
O L et o0 o (212 o — oo B O gl oo J13iees| % ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
Cl3 WINGWALL, B.F.V. 8 8 e FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
C14|WINGWALL, B.F.V. LONG | 928 131 | -8 10-8 (22| 2 | 9-8 20| 2 I5-1 33| 2 | I14-7 30| 1 | I3-1 | 14 |5cl4
c14|WINGWALL, B.F.V. SHORT | 128 13| 2| 18 108 | Il | 2 | 9-8 20| 2 I5-7 33| 1 | 14-7 | 15| 2 | I3-T | 28 |5cl4 NOTE:
4d1 | APRON, LONGIT., BOTT. 13| 24-0 208| 13| 21’2 18-4 153 13 | 15-6  135| 1| | 32-5 238| I | 29-7 |217| 11 | 269 | I97|4dI WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 393 19| 3 336 278 | 55| 3 | 220 44| 3 | 56'-8 | 118| 3 | 50-10 | 106| 3 | 450 | 95 | 4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3 | APRON, LONGIT., BOTT. SHORT 3 24-8 49| 3 23 43| 3 I7-10 36| 3 145 29| 3 | 35-1 | 10| 3 | 317 | 63| 3 | 28-2 | 56 |4d3 SSHORT*
&F1 | APRON, LONGIT., TOP 230 6,245'-$0 721 210 5,z|7'-$0 636 250 :'-I; 551 z:) G'ISO'-?’O 466 :g s?fln-io 779 :Ie ;9;-;0 il |: 1'26;-?0 643| 61 S R naaALL
62 APRON, LONGIT., TOP LONG VAR, 208 | 163 Ivar. 1710, 123 VAR, T0 150 B2 lvaR. 122 | 55 |vaR. 292 |325|vaR. 264 268|vaR. 23-e  208|6F2 HEADWALL NOTES:
63 /APRON, LONGIT., TOP SHORT 5177470 og| A T=I1T01 95| 3 1876 T0| 54| 2 197170 55| 8 15°3 10 p) T 16-4T0) 75| 6 | 6710 138]6fs FEETea N
! ! VAR.| 2I'-0 VAR.| 18"-2 VAR.| 15-4 VAR, 12'-6 VAR.| 29'-6 VAR.| 26'-8 VAR.TO 23"-10 I. SEE DRAWING [TWRCB GI-17 FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
64 | APRON, LONGIT., TOP LONG | | 456 | 72| |  39-9 60| | | 33-11 |51 | | o8- | 42| |  6¥-0 98| | | 57-2 8| | | 514 | 80 |6f4| 2. THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 | APRON, LONGIT., TOP SHORT | 28-5 |43 1 | 24-11 |37 1 205 1320 1 [ ar-n 21| 1 [ 38-11 [58) 1 | 35-5 [ 53| 1 | 3I-1 | 48 |6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
41l_|PARAPET, VERTICAL 41 | 6-8 |183|4l | 6'-8 |183| 4l | 6-8 | 183|4l | 6-8 |I83|33 6-8 | 147|33| -8 | 14733 6-8 |147|4n | 4 3'6# f";fg AT':&NF'BQO"} IRNE'E‘IFIE’H'ERQ'NSIRSEL?BN'SAJOOEIELIS;‘UE%P%T%EB;TI?QSA%A'S"‘,SEC?;Iég{fgg:’-s OF
o = . = = = = - X
T]1|PARAPET, HORIZONTAL 4 | 3011 253| 4 | 30-11 253| 4 | 30-11 53| 4 | 30-Il 253| 4 | 258 |2i0| 4 | 25-8 |2i0] 4 25-s 2io| 7| o DT NORETNAN S0 M ELMER DIREEION A8 LR e R 18 7o P v UNLEaS
6ml  APRON, TRANS., TOP 151 2479 I5gq| 12| 2479 l4q| 8 | 2479 I305| 5 | 2478 |ygq| IS | 206 || I3 | 206 l4pp| 13| 208 1422 emi OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
g d VAR. To 27-4 °87 |vaR./To 26'-9 *6%|vaR. T0 26'-0/3%5 vaR. T0 25'-6| '8% |vaR. T0 22-3 *?2|vaR. T 22-9 “??|vaR. TO 22'-3 INCHES g
| | _27-6 4 18-8 TO 7 /167 TO 1l 13- T0 17| 23-0 13| 23-0 9 | 23-0 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
Em2 APROK, TRANS., TOP vaR. 0 276 ' lvar. 20-11 | "I |var. 2i-1 | 1% jvaR, 206|277 |vAR.TO 29-0 84 |VAR. TO 27/-6) “ [vaR. TO 26%-0 33! |82 | 3" LoRiToNTAL TAILS OF BARS "b" & ’s" ESTIMATED TO EXTEND 2--0 BEYOND BACK OF PARAPET
21 | 6'-3 70 23 | 5-9 T0 20 |5-2 10 16 |4-0 TO 22 | 8-4 T0 22 | 1-3 0 22 | 7-2 T0 (INTO END OF BARREL). LONGITUDINAL BARS “d*, 61", AND "6£3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 20-11 |55V VAR, 1g-1 M12|var. is-10 35 |var. 125 9T |var. 202 47V |vaR. 19-7  “S2|vaR. 19-0  432|®M3 | SECTION OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET.
14 | 22'-11 12 | 22-n1 10 | 22'-11 8 | 2211 20 [17°-4 TO 18 [17-4 TO 16 [17'-4 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 /APRON, TRANS., BOTT. VAR. T0 36'-9 ®27 |vaR. T0 34-8 5'9|vaR. T0 32'-6 #'® [vaR.T0 304 3°|vaR. 37-8 828 |vAR. 35:-6 | "' |vAR. 33-4 ©09|6M4| ' REQUIREMENTS.
'6p! (CURTAIN, HORIZONTAL 4| 29-3 176| 4 293 176 4 | 29'-3 |176| 4 | 29"-3 |I16| 4 | 23-9 | 143| 4 | 23-9 143| 4 23-3 | 143|6pl
6p2 CURTAIN, HORIZONTAL LONG 4| 266 | I59| 4  23-4 140| 4 202 121 | 4 17-0 | 102| 4 | 36'-0 |216| 4 | 32-10 |I37| 4 | 29-8 | 178|6p2
owa Department of Transporta ion
6p3 CURTAIN, HORIZONTAL SHORT 4 10-7T 64| 4 9-6 51| 4 86 51 |4 T-6 45| 4 131 82| 4  12-7 16| 4 | 1'-7 | 10 |6p3 039
sl WING SLOPE, BOTH F. LONG 2| 8-4 25|2 8-4 25| 2 ®-4 |25|2 | 8-4 |25|2 | &-4 25| 2 8-4 25| 2 8-4 | 25|6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 -l (24| 2 Tl 24| 2 | v-ll 24| 2  T-Il 24| 2 | T-ll 24| 2 | T-Il | 24| 2 | T-Il | 24 |6s2 ES YR
s3 LOPE, BOTH F. LONG 2 | 39-5 18| 2 | 336 |10I| 2 | 27-1 | 83| 2 | 218 | 65| 2 | 572 |I78| 2 ~3 161 | 2 | 45-4 | 143|683 2
s4 LOPE, BOTH F. SHORT 2 | 23-1l | 12| 2| 20-3 |6l | 2 | 168 50| 2 | I13¥-0 39| 2 | 34-10 |105| 2 -2 94| 2 | 211 83 |6s4 = u TWIN REINFORCED CONCRETE
s5 LOPE, F.F. LONG 44-8 | 70| | | 38-9 | 58 32-10 | 4 2611 | 40 62-5 | 97 56'-6 | 88 50'-7 | 79 | 6s5 3 2
s6 LOPE, F.F. SHORT 2811 | 43| | | 25'-3 | 38 2.7 |3 18-0 | 27 39-10 | 60 -2 | 54 326 | 49 | 6s6 3 ] 3 BOX CULVERTS
6s7 [INTERIOR WALL, BOTH F.H. 2 | 2%-11 | 72| 2 20-11 | 63| 2 | IT-1l |54 2  14-1l | 45| 2 | 32-10 99| 2 | 29-10 | 90| 2 | 26-10 | 8l |Bs7 2 v APRIL, 2012
5+1_CURTAIN, VERTICAL 41 | -8 (285|371 6-5 |248| 35 | -5 |234| 3 | -5 207|417 T-5 364| 44 7-2 329|406~ | 289)5tI I a
ESTIMATED REINF. STEEL 7142 LB 5957 LB 4721 LB 3860 LB 10,640 LB 9251 LB 7122 LB .@ ¢ FLARED WING
PARAPET 4] 3.3 3 30 -g-
AT NS | CONCRETE WINGWALLS|123| 55.4 CY 4.1 CY 82.2 CY 17.2|  60.6 CY < § HEADWALLS TWH 45-9-12
FOOTING *39.8 j33.4 40.4 45° SKEW
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