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BILL OF REINFORCING FOR ONE HEADWALL I5° SKEW CULVERT SPAN x CULVERT HEIGHT BENT BAR DETAILS
& x T T x 6 Fx 5 B x 4 .
2-10 LENGTH
BAR LOCATION SHAPE  |'NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | No. | LENGTH | wT. | BAR i
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-0 6|2 2-0 6|2 2-0 6 |5fa
bl WINGWALL, B.F.H. LONG | 27-ll 19| [ | 24-6 | 16| | | 21-0 14| [ | I7-7 | 12 |4bl e
4b2 WINGNALL, B.F.H. SHORT | 24-3 1| 1 | 218 | 15| 1 189 | 13| | | I5-9 Il |4b2 © A;PX
5 127 T0 4 12-1 70 3 [12-7 T0 2 127 T0
4b3 WINGNALL, B.F.H. LONG vir. ' er-a0] 65 lume Bar 10 4T lyme Para? 32 | & el aC 19 | 4b3 b2 37 555.6.7.3
5 114 TO 4 [1-a 10 3 (14 10 2 -4 1o »2y3,4, 5b5,6,T,
4b4 WINGNALL, B.F.H. SHORT v 1o 70 68 | a0 gz |3 1N 1O 5g | 2 (114 TO 7 | apg £4,5 6ol
5b5 WINGWALL, F.F.H. LONG | 211 29| 1 | 24-6 (26| 1 | 21-I 22| 1 | 17-8 | I8 |5b5 , Scll,12,14
5b6 WINGNALL, F.F.H. SHORT | 24-3 26| | | 21~ | 23| | | I8-9 | 20| | | 15-9 | 16 |5b6 84 . .
6 |9-3T0 5 | 9-3T0 4 | 9-3T0 3 |9-2 TO 2-34 LENGTH I"-42
5b7 WINGNALL, F.F.H. LONG e B 20 e B0 ga | 4SS0 g0 | 5 92T 0 | sbT 30 7] ‘ |
5b8 WINGNALL, F.F.H. SHORT ve & 20 100) 2 Boa 10 75 [ A Bin i sa |3 | B8 10 36 | sbs
Il §-370 9 |54 T0 15570 5 |57 70 ©
5b9 INTERIOR WALL, BOTH F.H. ik, TS 30 s | 3 STA IO ag | T ISTE O 6o | S STT IO a4 | sbe ?
4c1 WINGWALL, F.F.V. LONG o Do g® 03| B2 208 10 s |8 Z 0 ea | 12 Z8 IO a7 |4cl
402 WINGWALL, F.F.V. SHORT 22 |28 TO | g | 19128 TO | 75| 16 28 TO | gg | IS 1278 TO | 4 | 40p
' VAR.| 98 VAR, -8 VAR, 78 VAR, 6'-8
4¢3 WINGNALL, F.F.V. LONG B T ) =y ey ey s
4c4 WINGNALL, F.F.V. SHORT T T B e e N R el e e e R
405 WINGNALL, F.F.V. LONG 2 81 0|1 | 71 5|2 &7 |98 |2 &1 1|45
405 WINGNALL, F.F.V. SHORT 2 87 1|2 | T-7 10| 2 &7 | 9|2 &7 1|45
406 INTERIOR WALL, BOTH F.V. 2 11 2|2 ©-T 2|2 -1 2|2 1-6 2 |46
467 INTERIOR WAL, BOTH F.V. AT e |24 70 e [ 2O T ar |8 RO sz e
4c8 INTERIOR WALL, BOTH F.V. 2 75 0|2 | &5 9|2 &5 | 7|2 45 6 |48
5c9 WINGWALL, B.F.V. LONG vir Zog® 36 ik TR0 36 |t TR0 36 | PR g0 5c9
5C10| WINGNALL, B.F.V. SHORT Ve B0 e | B RO 22| 8 B0 22| B8 1O 22 [sci0
5cil [WINGWALL, B.F.V. LONG v T a0 1o |2 908 10 so| 3 940 g9 | B9 10 63 [scn
- g g NOTE:
16 | 8-8 TO 13 8-8 TO 10| 8-8 TO 7 [8-8T0 ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. 5tI
512 \WINGWALL, B.F.V. SHORT v | B0 30 es | n BR20 uas )2 BTEI0 lios 0 BiE 20 i [sciz SLL DUENSIONS A" IO oD 2 P
A & e e A B
R TR e e ot T T %3] x ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
c A . e FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
o4 ALL, B.F.V. LONG 2 127 (26| 1 | -1 12| 2 1o-1 22| 2 | -7 |20 |5cl4
cl4 ALL, B.F.V. SHORT 2 12-7 (26| 2 | -7 24| 2 | 101 |22| 2 9-7 | 20 |5014|  NOTE:
4d1 APRON, LONGIT., BOTT. I 1g-1 [133) 1 16-0 18| 11 | 13-1 [ 102| 1 | 1111 | 88 | 4dl WEIGHT OF BARS OVER 40-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3 | 22-7 45| 3 | 19-3 39| 3 | 151l | 32| 3 | 127 | 25| 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 14-4 23| 3 II'5  23|4d3 SHORT*
6F1 APRON, LONGIT., TOP 16 | 181 [435| 16 16-0 385| 16 | 13-11 | 334| 16 | 11l |286|6f S O AANCHALL
LONG* DENOTES LONG WINGWALL
4 T-1T0 4 |56 T0 3 | 5-11 0 2 |65 T0
672 APRON, LONGIT., TOP LONG var, T30 69 [yl 218 70 s6 |y OTILTO 38 | & F 0 23 |ef2 HEADWALL NOTES:
4 67710 4 45710 3 5-370 2 &2 10 .
63 |APRON, LONGIT., TOP SHORT VAR, 154 | 8 |var. 133 | 5% |var, ir-2 | 37 var. e-i | 23|83\ see pRrawinG [THRCB GI-1Z] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | 27-1l 42| 1| | 24-6 | 37| 1 | 20-l | 32| 1 17-8 | 27 |6f4| 2. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
amiman o 1S ILEE BH b B RS 8 DS e e o T 6 e e
41l PARAPET, VERTICAL 33 | e-2 (13|33 -2 13633 6-2 13633 6-2 |I36] 4N | 4
737 IPARAPET. HORIZONTAL 4 i85 51| 4 156 151 4 186 151 | 4 | 1g-6 |15l 7ji| _ NOT MORE THAN /-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
’ T liga 1o +lirs 16 s 1o e 16 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2 LNLESS
6ml  APRON, TRANS., TOP var B3 O g | 189 TO g | A 189 TO g | & 1828 YOI 114 6mi | T OTHERWISE NOTED OR SHOMN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
- g g INCHES.
15 119'-7 70 12 197 To s [19-7 T0 6 197 To 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 |APRON, TRANS., TOP 500 390 285 185 6m2 | 6 .
4 ! VAR.| 24'-10 VAR.| 23'-8 VAR. 22'-7 VAR.| 2l'-5 7. HORIZONTAL TAILS OF BARS "b" & "s” ESTIMATED TO EXTEND 2'-O BEYOND BACK OF PARAPET
6 4-5T0 6 |46 T0 6 | 4-8 T0 6 |4-9 TO (INTO END OF BARREL). LONGITUDINAL BARS “d”, “6F1", AND “63* ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP vAR.| 17-6 | ¥ lvar. 1= | 'var) 17-s 'O jvar. 17-10 | '2|8M3 | SECTION OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET.
YRR 12 2= 1o 12 8 | 12-11 8. THE “LENGTH’ COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 APRON, TRANS., BOTT. VAR. T0 1911|345 |vaR. 70 18-10 28 [vaR. TO 17'-9 23 |vaR./T0 16'-8| 'T8|6M|  REQUIREMENTS.
"6p! (CURTAIN, HORIZONTAL 4 17-7 106| 4 | 17-7 106| 4 | I7-7 |i06| 4 | (7-7 | 106 6pl
6p2 |CURTAIN, HORIZONTAL LONG 4 14-2 5| 4 12-8 | 76| 4 "n-2 | e7| 4 9'-8 58 | 6p2 ’ lowa Department of Transportaﬂon
6p3 (CURTAIN, HORIZONTAL SHORT 4 '3 68| 4 | 10-2 (6l | 4 9-1 5|4  T-1l 48 |6p3 033
651 WING SLOPE, BOTH F. LONG 2 -l 2|2 &1l |2l |2 e-1l 2l |2 | 6-Il |2l |6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 66 20| 2 | &6 20| 2 66 20| 2 &6 20 |6s2 £
s3 LOPE, BOTH F. LONG 2 | 23-10 12| 2 20-3 61 | 2 | 16-9 50| 2 | 13-2 | 40 | 683 2 STANDARD DESIGN
54 LOPE, BOTH F. SHORT 2 | 206 | 65| 2 | 184 | 55| 2 | I5-2 | 46| 2 | 120 | 36 |6s4 § u TWIN REINFORCED CONCRETE
55 LOPE, F.F. LONG 26-1 | 4 46 | 37 2010 31 17-4 | 26 | 655 2
56 LOPE, F.F. SHORT 25-4 |3 2-2 | 33 19-0 | 29 1510 24 | 656 z| R BOX CULVERTS
657 [INTERIOR WALL, BOTH F.H. 2 | 18-1l | 57| 2 | 16-8 50| 2 | 14-4 [43| 2 | 121 |36|6s7 2l s APRIL, 2012
5t1_CURTAIN, VERTICAL 24 | 6-8_167|22 | &-5 147/ 20 -5 134 18| 65 |120|5%l M a
ESTIVATED REINF. STEEL 415 L8 3873 L8 3068 LB 2513 L8 .@ g FLARED WING
PARAPET & 2.1 2 2 2 -9-
AT ITIES | CONCRETE WINGWALLS| 8.6 | 330 CY |66 25CY |43 2230Y [33| 185 cY = § HEADWALLS TWH 15-9-12
FODTING 22.4 18.8 | 3.1 15° SKEW
I — — — —




