BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT SPAN x CULVERT HEIGHT

BENT BAR DETAILS

2% 5 2% & 10 % 12 10" % 11° 10" % 10" 0% & 10 x & .
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 2-0 6|2 2-10 6|2 2-10 6|2 210 6|2 2-10 6|2 2-0 6 |5fa - 3-0
bl WINGWALL, B.F.H. LONG | [ 3%-10 23| | | 28-0 | 19| | | 74-B |51 | | | 68-10 47| | | 63-0 44| | | 57-2 40| | | 51-4 | 36 |4bl e S
4b2 WINGWALL, B.F.H. SHORT |25 14| 1 -l | 12| || 4510 32| | | 42-4 | 30| | | 38-10 | 26| | | 355 | 24| 1 | 311l |2l |4b2 =S
3 [19-5 T0 195 T0 10196 TO 9 [19-6 TO 8 19-6 TO 7 [19-6 TO 6 196 TO
4b3 WINGWALL, B.F.H. LONG VAR, 31—l 5! |var) 253 | 39 fvar. 71-10 | 3'4|var. 661 285|var.| 603 | 2'%|var. 545 'TT|var. ag-7 | 139403 1,23 4( 5b5.6.7.8
3 | 12-10 2 | 12-10 10| 12"-10 9 | 12-10 8 | 12-10 1| 12-10 6 | 12-10 9259y4, 3DS,6, 1y
4b4 WINGWALL, B.F.H. SHORT VAR. TO 19-9 33 |vaR. 70 16'-3] '® [VAR. TO 44-3 '%4|vaR. T0 40™-9 '63|var.|T0 37™-3) '3*|var. T0 33-9 9% |vaR.TO 30°-3 86 | 404 64,5 6cl3
5b5 WINGWALL, F.F.H. LONG | | 3%-11 35| 1 | 281 | 29| | | 14-8 80| | | 68-10 74| | | 63-0 68| | | 572 | 62| | | 5l'-4 | 56 505 Scll,12,14
5b6 WINGWALL, F.F.H. SHORT 205 22| | | 171l | 19| | | 451l 60| | | 42-5 | 47| I | 38-1l |41 | | | 3&5-5 | 37| 1 | 3I'-1l | 33|5b6 .
4 [13-8 TO 3 [13-8 TO 1139 TO 10 13-9 TO 9 [13-9 TO 8 [13-9 10O 7 [13-8 T0 2-104 LENGTH
Sb7 WINGWALL, F.F.H. LONG VAR, 311 | B var. 253 8 [var 7imi | %8lvar. ee-1 | “28|var.| 60'-3 | 357|var. 545 (2% |var. ag-7 232|507
9-4 10 3 9470 I 95 T0 10 9-5 T0 9 95710 8 | 95710 7 95 T0
5b8 WINGWALL, F.F.H. SHORT vaR. 19-10 | ®' VAR, T16-4 | 4O |vaR. a4-4 |3'3|var. 2010 |284|var.| 37-4 | 219|vaR 33-10 | '8C|var. 30r-4 | 45|58
7| =10 5 |7'-0 T0 21 |66 T0 19 66 T0 17 -6 T0 15 6'-6 TO 13 67 10
5b9 INTERIOR WALL, BOTH F.H. VAR. TO 17-7 89 |var. 148 | 58 |vaR. 37-4 | “®O|var. 34-6 48|var.| 3i-3 | 33|var. 2811 27T|vaR. 2e-1 22| 5P?
31 2-3 10 25 2'-9 T0 72 2:-8 T0 66 2'-8 TO 60 | 2'-8 T0 54 2-8 TO 49 2'-8 TO
4cl [WINGWALL, F.F.V. LONG VAR, =11 | 'O AR, e | BY var. 14 | 423 var, 1310 384 var, 12-10 3! |vaR, 1100 282 |var, o1 | 2224
19 2-10 T0 15 2'-10 T0 43 2-9 10 40 2'-9 T0 36 | 2-9 TO 33 2-9 10 29 2-9 10
402 WINGWALL, F. VAR, 8-0 % |var. e-10 | “®|var. 14-9 |25 |var. i3-i 23 |var| Tiz- | '88lvar. i 62 |var. Tion-g | 131 4e? 535 I-14 62§ | LENGTH |
49 6-3 10 43 6-9 0 37 | 6-9 T0 31 6-9 10 > - 6-4
4¢3 WINGWALL, F.F.V. LONG i B a0 %6 | ay G 10 ggr| 3T 1679 TO gg3| A 1ET 10 1s3 4¢3 oo ‘ o
[ N R N PR 2 2 20 8-7 10 16 | 8-7 T0 13 8-7 70 . _ ) -
4c4 WINGWALL, F.F.V. SHORT o B0 i |20 BT 10 st | e BT 10 s |2 BT 30 es foa| | ot | 3 &
4c5 WINGWALL, F.F.V. LONG 2 &8 9|2 &3 8|1 | 138 9|2 128 17|2 | -8 16| 2 10-8 | 14| 1 | -8 6 45| | = ?
405 WINGWALL, F.F.V. SHORT | | &9 5|2 59 8|2 38 8| | 128 | 8| 2| 18 16| 1 10-8 | 7|2 9-8 | 13]|4c5 682
4c6 |INTERIOR WALL, BOTH F.V. 2 18 2|2 1-8 | 2|2 11 2|2 01 2|2 "1 | 2|2 11 | 2|2 -1 2|46
27 110 To 22 110 To 66 19 TO 6l | -9 T0 55 | 1-9 TO 50 | -9 TO 44 1-9 TO
467 INTERIOR WALL, BOTH F.V. R a0 s |\ G2 10T ar | B8 IR0 0B il 268k | ekl (222)an oa® 186 Ak e ® 143 40 o3 LEwTH
468  INTERIOR WALL, BOTH F.V. 3 &7 1|3 47 | 9|3 126 2|3 | 1’6 23| 3 | 106 21 |3 9-6 |19 3 8-6  IT|4c8 s ]
15 2'-9 10 15 2'-9 TO 15 2:-8 TO 15 | 2-8 TO 15 | 2-8 TO 15 2'-8 TO 15 | 2-8 TO -
509 WINGWALL, B.F.V. LONG VAR, 52 | 82 |var. 52 G2 |var. Ts-1 | 8 lvar. Ts-i | 8 |var s | 8 |var. Tsei | 8! |var, Cser | 81|59 () p=4}
4 |2-10 T0 4 2-10 TO 4 2-3 70 4 | 2-9 10 4 2-370 4 2-3 10 4 2-9 70 o
5cl0 WINGHALL, B. var,” 3-8 | " lvar.” 3-8 ' var. C3-1 Blvar) 37 | Bvar| 37 B var) 37 B fvar) 37 | 13 [5e10 P
16 9-4 TO 10 9-4 TO 57 -3 T0 51 9-3 T0 45 | 9-3 10 39 9-3 10 34 9-3 10 =
Scll [WINGHALL, B.F.V. LONG var, - T lvar, Do | 108 var, g | BT var, 17100 | 20 var, 10| 82 lvar, 10 | 1R, Cia-n 28 JSeN 6s7
1 36 -1 TO 32 | 7-11 TO 29 | 7-11 TO 25 7~ TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
512 \WINGWALL, B.F.V. SHORT e, TIALTO ams| 22 | T30 a1z B3 T MO 560 | 25 T 10 296 [sci2
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I3 WINGWALL, B.F.V. LONG 41 | 10-6 |647| 35 | 106 |552| 20 10'-6 457 24 | 10'-6 |379/6cI3
13 WINGWALL, B.F.V. SHORT 25| 106 394 21 | 10’6 (33| 18 | 10'-6 284| 14 | 10'-6 |22l |6clI3
14 WINGWALL, B.F.V. LONG 2 | 16-8 35| 2  I5-8 33| 2| I14-8 31| [ | I3-8 | 14 5014
<14 \WINGWALL, B.F.V. SHORT | 16-8 17| 2 | I5-8 33| | | 14-8 | 15| 2 | 13-8 | 23 |5c14
4dl_ APRON, LONGIT., BOTT. 13 35-3 306| 13| 32-5 282| 13 29'-1 |257| I3 | 26'-9 |232|4dI
4d2 | APRON, LONGIT., BOTT. LONG 3| 218 55| 3 220 | 44| 3 685 142| 3 | 62-7 |130| 3 | 568 | 118 3 | 5010 [106| 3 | 45-0 | 95 |4d2
403 APRON, LONGIT., BOTT. SHORT 3 17-10 36| 3 145 29| 3 42-2 89| 3 | 38-8 | 17| 3 | 35-1 10| 3 317 | 63| 3  28-2 56 |4d3
61 APRON, LONGIT., TOP 24 18-4 (661 |24 I5-6 559| 20 | 38-| |1144| 20 35-3 1059 20 | 32'-5 |974| 20 | 29'-7 889| 20 | 26'-9 |804| 67l
5 | 6-10 4 |&-0 TO 15 6'-6 TO 14| 5-8 TO 12611 T0 I 6-1To 9 [7-370
62 APRON, LONGIT., TOP LONG VAR. TO 150 52 |var, 122 | 5% |vaR. 34-10 |%68|var. 32-0 3%|var| 292 % |var. 26'-4 58|var. 23- 298| 6f2
3 86 10 2 | 9170 9 8- T0 8 |88 TO 8 5-9T0 7 6-4T0 6 | 6-10
63 /APRON, LONGIT., TOP SHORT ViR, Sieea’ 58 v Tl | 32 |yae B nY 292 R BR 00 246\ i | Soal 22| uke | Corsl | 113 [k o a3t 138|673
674 APRON, LONGIT., TOP LONG | [ 33-11 |5 | | | 28-1 | 42| | | 74-8 116 | | 68-10 [(07| | | 63-0 | 98| | 572 83| | | 54 80 |6f4
675 APRON, LONGIT., TOP SHORT |25 32| 1 | 7ol | 21| 1 45—l 12| | | 42-5 | 67| | | 38-1l | 58| |  35-5 | 53| 1 | 3I-1l | 48 |6f5
41l PARAPET, VERTICAL 49 &-8 |218]49  6-8 218| 43 | &-8 191 |4l | 6-8 |183| 4 | 6-8 |183|41 6-8 | 1834l | 6-8 1834l
7J1 PARAPET, HORIZONTAL 4 | 36-T 293| 4 | 36'-7 |299] 4 32-0 |262| 4 | 31'-8 259| 4 | 31-4 256| 4 | 31'-4 256 4 | 3I-4 |256| 7)1

293 ogg| 2 | 293 | g | 16 | 256 | 0] 16 125'-3 TO g, | 16| 2650 ggp) 16| 260 oap| 16| 250 | gacion,

6
6ml |APRON, TRANS., TOP R TE 202

VAR. T0 29'-5| 38 |VAR.T0 28/-4 847 |vaR.| 281 VAR, TO 27-10 83% |vaR.T0 27-10 835 |vaR.TO 2710
12 164 TO 16 136 TO 19 288 T0 15 28'-5 T0 Il 282 TO 7 282 TO 4 282 T0
6m2 |APRON, TRANS., TOP VAR, 24-7 | 38%|vaR. 249 480|var. 355 | %'4|var. 338  ©%°|var. 3111 4% |vaR. 30'-5 | 308|vaR. 29-3 | 72| 6M2
20 | 4-11 70 16 | 4'-4 TO 21 101 70 21 95 T0 21 | 8-8 10 28 11710 21 7-0 T0
6m3 |APRON, TRANS., TOP VAR, 15'-8 | 3%%|vaR. 1210 2%8|vaR. 249 |TOC|var. 24'-0 |©7B|vaR.| 23-4 |®%%|vaR. 22-9 638|var. 217 580 6m3
10 287 T0 8 287 TO 24 23-3 10 22 23-2 T0 20 | 23-0 18 23-0 16 23-0
6m4 /APRON, TRANS., BOTT. VAR, 382 |0 |vaR. 36'-0  3B8lvar. 47-10 |'3OB\var. 45’6 |''35|vaR.|T0 43-4/'®'0)vaR. TO 41-2 74 |vAR. TO 39-0 T4%|6M4
"6p! (CURTAIN, HORIZONTAL 4 | 34-1 210| 4  34-11 (210 4 29-8 |178| 4 | 29-6 |I77| 4 | 295 | 177| 4 | 29-5 [177| 4 29-5 | 177|6p! |
6p2 (CURTAIN, HORIZONTAL LONG 4 2072 121| 4 1770 |102| 4 | 42-4 268| 4 | 392 (235 4 | 36'-0 |216| 4 | 32-10 |37 4 | 29-8  I78|6p2
6p3 (CURTAIN, HORIZONTAL SHORT 4 8-6 51| 4 T-6 45| 4 158 94| 4 | 14-1 88| 4 | I3-1 82| 4 I2-7 |16 4 1=  10|6p3
651 WING SLOPE, BOTH F. LONG 2| 8-4 25| 2 84 25| 2 84 25|2 &-4 25| 2 8-4 25| 2| 8-4 25| 2 | 8-4 | 25|6sl
652 WING SLOPE, BOTH F. SHORT 2| Tl 24| 2  T-Il 24| 2 Tl 24| 2 | T-Il | 24| 2 | T-1 | 24| 2 T~ | 24| 2 | Tl 24|6s2
3 LOPE, BOTH F. LONG 2 | 21-1 83| 2 28 65| 2 | 69-0 24| 2 | 63-I |196| 2 | 57-2 |178| 2 | 5I-3 |16l | 2 | 45-4  143|6s3
54 LOPE, BOTH F. SHORT 2 | 16-8 50| 2 13-0 | 39| 2 | 42-1 | I33| 2 | 38-6 |116| 2 | 34-10 [105| 2 312 | 94| 2 | 211 83 |6sd
s5 LOPE, F.F. LONG 32-10 | 49| | | 2611 | 40 74-3 15| | | 68-4 106 62'-5 | 97 56'-6 | 88 50'-7 | 79 | 6s5
6 LOPE, F.F. SHORT 2r-7 32| | | 180 | 21 4Tl 74| 1 | 435 | 69 39-10 | 60 2 | 54 32-6 | 49 |6s6
657 INTERIOR WALL, BOTH F.H. 2 | 17-1l 54| 2 14-l 45| 2  38-8 116| 2 | 35-9 |107| 2 | 32-10 | 93| 2 | 29-10 | 90| 2 | 26'-10 8l |6s7
5t1_CURTAIN, VERTICAL 39 -5 1261|3565 234|517 7-1l 471 |54 | T-8 (432 5| 175 39548 | T2 359| 44| €-1l | 317|5¢tl
REINF. STEEL 5243 LB 4303 1B 14,735 1B 13,033 LB 11,456 (B 16,005 LB 8414 LB
gj;'wﬁl"-g'?s PARAPET 4] 3.7 37 35 34 7] 34
ONE HEADWALL | CONCRETE WINGWALLS| 6.9 1264 CY |3 107.8 ¢Y [25.4 912 cv 790 cv |12 6.8 cY
FOOTING |32.7 26.9 i 62.4 412
——— e —

A INCLUDES TOP OF WINGWALL QUANTITIES.
% ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.

NOTE:
WEIGHT OF BARS OVER 40°-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO NOT INCLUDE LAP.

“SHORT" DENOTES SHORT WINGWALL
“LONG" DENOTES LONG WINGWALL

HEADWALL NOTES:

. SEE DRAWING [TWECE_TI-T7] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.

. THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.

3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.

4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR CHAIRS AT INTERVALS OF
NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
INCHES.

CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.

HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 2’-0 BEYOND BACK OF PARAPET
(INTO END OF BARREL). LONGITUDINAL BARS "d*, “6f1", AND "6f3" ESTIMATED TO PROJECT INTO END
SECTION OF BARREL A MINIMUM OF 2-0 BEYDND BACK OF PARAPET.

THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
REQUIREMENTS.
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