BILL OF REINFORCING FOR ONE HEADWALL 15°

SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

ENGL I SHLRFDSIGNEDTWINCULVERTS.DGN - TWH 15-8-12 - THIS SHEET ISSUED 04-12.

0% 7 10" x 6 10" x 5 0% 4 B x 10 8x 9 8 x 8 "
2-10 LENGTH
BAR LOCATION SHAPE  INO. [ LENGTH | WT. | NO. | LENGTH [ WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | wT. | B4R i
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-10 6|2 2-10 6|2 2-10 6|2 2-10 6|2 2-10 6|2 2-0 6 |5fa
4bl_ WINGWALL, B.F.H. LONG |2t 19| 1 | 24-6 16| I | 210 14| 1 | 17-7 |12 |1 | 38-2 25| |  34-9 23| 1 | 31-4 | 2| |4bl e
4b2 WINGWALL, B.F.H. SHORT | Tl 2.8 us| 1 | i8-8 | 13| 1 1579 1 |1 | 33-3 23| | | 303 |21 | | 213 19 |4b2 @ 43,0>
5 4 12-7 To 3 12-1 70 2 12-7T0 8 12'-7 T0 7 12-7 T0 6 12'-7 T0
4b3 WINGWALL, B.F.H. LONG VAR 65 [y oot O AT [var ore 0 32 hha Bera® 19 |y hn Ber 7 13t uae. a0 107 | R Bar a® 85 | 4b3 b2 37 555.6.7.8
5 4 11-4 TO 3 -4 1o 2 -4 T0 8 11'-4 TO 714 T0 6 114 TO 1293,4, 9D35,6, 1,
Ab4 WINGWALL, B.F.H. SHORT VAR. 58 |var. 204 2 |vAR. 114 | 2 lvar. 14-a 'Tlvar) 324 | "'Tlvar. 29-4 | %5 |var. 264 | TS| 4b4 £4,5 6cl3
5b5 WINGWALL, F.F.H. LONG i 29| 1 | 246 | 26| | | 211 |22| 1 | 17-8 | 18| | | 38-3 | 40| | | 34-10 36| | | 31’4 | 33 |5b5 , Scll,12,14
5b6 WINGWALL, F.F.H. SHORT | 26| 1 29 23| | | 189 20| | | Is-9 | 16| | | 33-9 | 35| | | 30-9 32| 1  21-9 | 29|5b6 84 s ,
6 5 | 9-3 T0 4 | 9-3T0 3 /9-2T0 9 [9-3T0 8 |9-3 T0 7 [9-3T0 2-34 LENGTH I"-42
SD7 WINGALL, F.F.H. LONG VAR, " lvar) 22-n | B |var 1g-6 | B0 lvar. 16-1 40 var. 368 | Z'€|var. 33-3 | T7|var. 290 43| 5P7 DR ‘ i
6 5 8-5T0 4 85710 3 8-5T10 9 8-5T0 8 8-5T0 7 8-57T0 -
5b8 WINGWALL, F.F.H. SHORT VAR 100 2a. Zootl | 75 yan Bira® | 54 yme Bial | 36 |yae | Biatl 19z e Boo 10 ise |, i oo 10 127 sbe
1" 9 5-4T0 1 55710 5 5-1710 17 51 T0 15 5-2 T0 13 5-2 T0 o ©
5b9 INTERIOR WALL, BOTH F.H. ViR 132) 2 STE 10 e | LSBT0 ea | m ST IO aa | AT Sl 10 Tas7| 1B 1572 TO o0 | 3 1572 1O 16g | sbo z g
25 22 | 2'-9 TO 18 2-3 T0 15 2-3 T0 35 | 2-8 TO 32 2'-8 T0 29 | 2-8 T0 =
4cl WINGWALL, F.F.V. LONG 104/ G2 125210 s |8 1 Z0J0 63 e ZeRi00 48 | el 17838 B0 a0 ise |\ BRI 208 T 131 | 4c an 6p2
22 19 2-9 T0 16 2-9 T0 13 2-8 T0 31| 2-8 TO 28 | 2'-8 TO 25 | 2-8 TO
402 WINGWALL, F. VAR. 2 var, “g-9 | AR 1-9 | O lvar. Te-e 4 lvar| T1z-s | "%lvar. Tn-s |34 lvar, Tios M| 402 4-10% 5% 42} 9l
12 96 T0 9 9-6T0 : >
4C3 \WINGWALL, F.F.V. LONG el et B B el e I e R ] WS A - W A N2 B R P P
4c4 WINGWALL, F.F.V. SHORT el et B B e e I e I ] WA e A+ W A - 3 B R B P
4c5 WINGWALL, F.F.V. LONG 2 &8 12|01 | T8 5|2 &8 9|2 58 8|2 -1 15|2 10-T 14| 1 97 | 6 |45
405 WINGWALL, F.F.V. SHORT 2 &8 12|2 T8 10| 2 68 9|2 5-8 | B|2 | W-7T 15| 2 10-7 14| 2 9-7 | 13|4c5
4c6 INTERIOR WALL, BOTH F.V. 2 18 2|2 18 2|2 18 2|2 11 |2 |2 11 2|2 17 2|2 -1 | 2|4k
28 110 TO 24 110 TO 20 110 TO 16| 19 TO 41 |19 T0 37 19 To 33| 19 To
4c7 INTERIOR WALL, BOTH F.V. a0 es A ens 0 es [ A% a0 ae [ Td® 33 ik o 164 lvar, | meas | 13T |van. Teal 111 | 4aT
4cB INTERIOR WALL, BOTH F.V. 2 16 10|2 &6 9|2 &6 7|2 46 6|2 105 14|2 95 3|2 &5 | Il |48
9 2-9 70 9 2970 3 2-9T0 9 2-3 70 9 2-8 70 9 2-8 70 9 2-8 70
509 WINGWALL, B.F.V. LONG VAR, 5-1 3T |var) “s-1 | T |var. Ts-i 37T AR, 5=t | 3T |var) “s-0 | %€ fvar. T 50 | 8 |var. Ts-0 | 36| 5¢®
6 2-9 70 6 2-9T0 6 2-97T0 6 2-3 70 6 28 T0 6 2-8 10 6 2-8T0
5c10 WINGWALL, B. VAR, 45 | 22 |vaR| 4-5 | 22|vAR.| 4-5 2 |vaR. 4-5 | Z2|vAR. 4-4 |2 |vAR| 4-4 | 22 |vaR| 4-4 | 22|5c0
16 95 T0 13 9-5 T0 3 95710 6 26 | 9-4 T0 23 | 9-4 T0 20 | 9-4 TO
Soll WINGWALL, B.F.V. LONG VAR, 13-9 | 'Bvar. z-ii |15 fvar. Tir- | 20 jvar. 83 var, Tie-7 35! var, 1s-e 30" |vam, Ciamio (225l
16 | 8'-9 TO 13 | 8'-9 TO 10 | 8'-9 TO 7 25 | 8-8 TO 22 | 8'-8 TO 19 /8-8 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. 5t1
5¢12 WINGWALL, B.F.V. SHORT v Eiaal 1es |y | 80 00 ias | 0 1 ETEI0 0T |, o 1|2 Blegl 3s0) 25 81850 21|, 8810 231 sci2 LM AT Do
WA & . e I P Lt - & =
°g CWA t' ggz 'gﬂggT 10 : ,_2 :ig Z :g,_g '9';’ il s el sl e fg g:“ 25 :; :g,_ gg?} :; :g_ 2|§'9 —”—:g % ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
CI3 WINGWALL, B.F.V. b FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
c14 WINGWALL, B.F.V. LONG 12-8 26| 1 1.8 12| 2 | 108 (22| 2  9-8 20| 2 15-1 33| 2 | 14-7 30| | | 13-T | 14 |5c14
c14 | WINGWALL, B.F.V. SHORT 12-8 26| 2 -8 24| 2 | 108 22| 2 | -8 20| 2 | 157 | 33| 2 | 14-7 30| 2  I3-T 28 |5c14|  NOTE:
4dl_ APRON, LONGIT., BOTT. 13 18-1 | IS7| 13 | 16-0 | 139 I3 | 13-11 120 |13 | 1=l | 103| 11 | 24-4 (73| 1 | 22'-3 |163| Il | 20'-2 | 148]4dI WEIGHT OF BARS OVER 40-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 | 22-1 45| 3 | 193 39| 3 | I5-1l | 32| 3 | 12-7 | 25| 3 | 32-9 66| 3 | 295 59| 3 | 26'-0 | 52 |4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3  APRON, LONGIT., BOTT. SHORT 3 202 40| 3 | I17-3 | 35| 3 | 144 29| 3 1’5 | 23| 3 | 29-0 58| 3  26-1 52| 3  23-1 | 46 |4d3 SHORT®
6F1 APRON, LONGIT., TOP 20 | 18-1 |543| 20 | 16-0 481 20 | 13-1l | 418|20 | Il |358| 16 24'-4 | 585| 16 | 22'-3 |535| 16 | 20'-2 |485|6fl S R naaALL
4 1-17T0 4 5-6T0 3 51 To 2 65710 1 8370 6 &-8T0 5 71-2 70
62 APRON, LONGIT., TOP LONG AR, 1es0 | 69 uar Tiaas 56 fuar ST ® 38 [ S| 23 luar Sar-al 145 [y ar. Sraa | 118 |y ar 11720 92 | 672 HEADWALL NOTES:
H
63 APRON, LONGIT., TOP SHORT var, Sia a0 es e B30 5 |y BTea0 3T [ B0 s | e TR0 T0 zs ) B HLTO o 2 BEI0 87 fets
. 15- L 13 - .9 .21 - L 1T I. SEE DRAWING FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 27-11 42| 1 | 24-6 | 37| | | 2-I | 32| | 17-8 27| | | 38-3 57| | | 34-10 | 52| | | 31-4 | 47 |6%4| 2. THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 | APRON, LONGIT., TOP SHORT || 24-9 [37]1 2.9 33| 1 18-9 | 28| | 15-9 |24 | | 33-9 |51 | | | 30-9 [46 | | 21'-9 | 42 | 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 4l | e-2 16941 | 6-2 |169| 41 | 6-2 |169|4l -2 16933 6-2 136|33 6-2 (136|335 6-2 1364l | 4
7Ji PARAPET. HORIZONTAL 4 205 5| 4 o8 85| 4  2o-8 85| 4 | 22-8 15| 4 is-s 53| 4  1g-9 |53 4 -9 153/ 7)i|  NOT MORE THAN 3-0 IN EITHER DIRECTION AS OLTLINED IN THE STANDARD SPECIFICATIONS.
’ 5 oo T T 5 o + Ti9-0 10 + 190 10 + Ti9-0 10 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2° LNLESS
6ml  APRON, TRANS., TOP e 2 gt | B L s | B B s | B 2R 17 [ 130 TO e e e O e | 92T i [ emi OTHERWISE NOTED OR SHONN. CLEARANCE T0 THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
13 23-11 10| 2311 T 23l 5 | 23-11 23 | 1910 20 | 19-10 17 19'-10 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 APRON, TRANS., TOP VAR. T0 28'-5 5! VAR T0 27'-4) 385 |vaR. T0 267-2 253 |vAR. T0 25'-5| '8 |vaR./TO 281 828 |vaAR.TO 26/-11 T02|vAR.TO 25-1g 583 | 6m2 7. HORIZONTAL TAILS OF BARS “b" & “s" ESTIMATED TO EXTEND 2-O BEYOND BACK OF PARAPET
6-3 10 3-9 T0 8 311 T0 7 40 T0 6 6-10 6 611 TO 6 | 1-1T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", "6F1", AND "6¢3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 21-11 | 48 lvar. 221 'SS|var. T22-2 | ST|var. 138 | 2 |var.To 19-11) 12 |vaR. 20-0 | '2'|vaR. 201 '22|®™3|  SECTION OF BARREL A MINIMUM OF 2-O BEYOND BACK OF PARAPET.
14 [17-1 TO 12 1771 T0 10 | 17-1 TO 8 | 17-1 TO 20 [13-0 TO 18 [13-0 TO 16 [13"-0 TO 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 /APRON, TRANS., BOTT. VAR, 24-1 | “33|var. 23-0 3 |var. 2111 (2B |var. 20-10 2 |var. 23-3 |5 |var. 222 | 4TS|var. 2= 410|€M4|  REQUIREMENTS.
'6pl |CURTAIN, HORIZONTAL 4 213 13| 4 | 219 |I31| 4 | 21-8 130| 4 | 218 |130| 4 | (7-8 106| 4 17-8 |106| 4 | 17-8 |1066pl
6p2 CURTAIN, HORIZONTAL LONG 4 142 85| 4 | 12-8 16| 4 | 1’2 61| 4 98 58| 4 | 18-3 13| 4 173 104| 4 159 | 95 |6p2 ’ lowa Department of Transportation
6p3 CURTAIN, HORIZONTAL SHORT 4 -3 e8| 4| 10-2 6| 4 | 9-1 55| 4  T-1l 48| 4 | 14-1 88| 4  13-6 8 | 4 125 | 7T5|ep3 033
65 WING SLOPE, BOTH F.LONG 2 e-ll 21| 2 -l 2l | 2 -l 2l |2 | &1 |21 |2 e-l 2|2 e-1l |2l | 2| e-il |2 |6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 66 20| 2| 66 20| 2 66 202 6-6 20|2 | &6 20| 2 6-6 20|2 66 | 20|6s2 = Ty TR
s3 LOPE, BOTH F. LONG 2 | 23710 12| 2 203 6| 2 | 169 50| 2 132 40| 2 | 34-1 [104| 2 | 31-0 93| 2 21-5 | 82|6s3 2
s4 LOPE, BOTH F. SHORT 2 | 216 | 65| 2  I8-4 55| 2 | I5-2 46| 2 | 120 | 36| 2 | 310 | 93| 2 | 27-10 |84 | 2 | 24'-8 | 74 |6s4 = " TWIN REINFORCED CONCRETE
S5 LOPE, F.F. LONG 28-1 42| 1 | 246 | 31 2011 31 17-4 | 26 38-9 | 58 352 | 53 31-8 | 48 | 6s5 = N 2 BOX CULVERTS
56 LOPE, F.F. SHORT 25-4 38| | | 222 | 33 19-0 | 29 15-10 | 24 34-10 | 52 3-8 | 48 28'-6 | 43 | 6s6 3 3
657 [INTERIOR WALL, BOTH F.H. 2 | 1811 57| 2| 16-8 50| 2 | 14-4 43) 2 12l 36| 2 25-10 | 78| 2  23-6 |7l |2 23  646s7 2l s APRIL, 2012
5+ CURTAIN, VERTICAL 28 | 6-8 19526 6-5 (74| 24 | &-5 |i6l |22 | 6-5 | 14T|30  T-5 232|298 7-2 |217|2T | - 195|5%l o a
ESTIMATED REINF. STEEL 2856 LB 7297 LB 6394 L8 5427 L8 .@ g FLARED WING
PARAPET a| 2.4 2.0 -
AT TAES .| CONCRETE WINGWALLS| 8.6 215 ¢y 547 cY [148 413 CY 40.6 Y < § HEADWALLS TWH 15-8-12
FOOTING *|26.6 Is0.4 15° SKEW




