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

BENT BAR DETAILS

ENGL | SHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 45-7-12 - THIS SHEET ISSUED 04-12.

2% 12" 27X 11 127 % 10" 2% & 2% & 22X T 2% &
BAR LOCATION SHAPE  ['\0.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|No.| LENGTH |wr.|BAR Vet
5fa FENCE ANCHOR (GALV.) 2 2-10 | 6|2 2-10 €|2| 2-0 6|2 2-10 | 6|2 2-10 | 6|2 2-10 | 6|2  2-10 & |5fa
4bl | WINGWALL, B.F.H. LONG | | 74-8 |51 | | | e8-10 47| 1 | 63-0 |44 |1 572 | 40| | | 5I-4 | 36| | | 45-6 32| 1 | 39-8 | 26 |4bl
4b2 WINGWALL, B.F.H. SHORT | | 4510 | 32| 1 | 42-4 30| | | 38-10 26| 1 355 | 24| 1 | 3=l |21 | | | 285 | 19| | | 24-1 | IT|4b2 w =31 )
10 19-6 TO 9 196 TO 8  19-6 TO 7 19-6 TO 6  19-6 TO 5 196 T0 4 195 T0
4b3 WINGWALL, B.F.H. LONG vir, 10l 31l et O 1265 | mn o3 1218 lute e O 17T uRr. a7 139 luar. Tama O 105 haR. e O | 75 | 4b3 sta
10 | 12'-10 TO 9 [12-10 TO 8 | 12'-10 TO 7 12-10 T0 6 | 12-10 TO 5 12-10 TO 4 12-10 TO
4b4 WINGWALL, B.F.H. SHORT VAR, 44-3 | '%lvar. Ta0-9 '63|var. 37-3 '3|var) T33-e | '9%var. 303 | %€ |var. 269 | ®6 lvar. 233 | 48404 6F4,
5b5 |WINGWALL, F.F.H. LONG | | T4-8 (80| 1  68-10 | 74| | | 630 |68|1 | 57-2 62| | | 5/'-4 | 56| | | 45-6 |50 | 1 | 39-3 | 4l |5b5 Scll,12,14
5b6 WINGWALL, F.F.H. SHORT || 45-1l 50| | | 425 41| 1 | 38-1 4| | | 355 | 37| 1 | 31—l | 33| | | 285 | 30| | | 24-1 | 26 |5b6 L} . .
11| 13-9 TO 10 | 13-9 TO 9 | 13-9 TO 8 | 13-9 TO 7 13-8 T0 6 | 13-8 TO 5 | 13-8 TO 2'-104 LENGTH 95 LENGTH
Sb7 WINGWALL, F.F.H. LONG VAR, 71—l SOBlvar. ee-l “2Blvar. 60-3  3ST|var. sa-s |23 |vam. ag-7 | 2%2|var. az-g | 'T%lvar. 3e-n | 132507
I 9-5T0 10 9-5 T0 9 9-5T0 8 9-5T0 7 9-57T0 6 9-47T0 5 9-4T0 -
508 WINGWALL, F.F.H. SHORT VAR, 44-4 | SS|var. a0-10 |%84|var| 37-4 2'9|var| 33-10  '80|var. 30-4 |'%S|var. 26-10 |''S|vaR.| 23-4 | 85508 ‘%D“é
42 |2 EA.6-6 38 |2 EA.6'-6 34 2 EA.6'6 30 |2 EA.6'-6 26 2 EA.6'-T 22 |2 EA BT 18 |2 EA.6'-8 s s
5b3 INTERIOR WALLS, BOTH F.H. VAR, TO 37-4 | 80\var. To 34-6 | 8'2|vAR. TO 31-9 |6TB|vAR. To 28'-11  5%4|vaR. To 26'-1 | 43|vaAR. TO 23-3 | 3%2|vaR. To 20°-5 | 254|509 2 \»/
72| 2-3 10 66 | 2-3 T0 60 | 2-9 T0 54 | 2'-3 T0 49 | 2'-9 TO 43| 2-3 T0 31 2-3 T0 &
4c \WINGWALL, F.F.V. LONG vk 15-0 | 42TIar) 13- 1387 |vard Szen |3 War) i |255|var) Cn-o 1225 fvar. C1o-o | '83Nar| Cg-o | 145|4el 6p2 6p3
43 | 2-10 T0 40 | 2-10 TO 36 | 210 TO 33| 2-10 TO 29 | 2-10 TO 26 | 2-10 TO 22 | 2-10 T0
402 WINGWALL, F.F.V. SHORT VAR, 14-10 | P4|var. T a0 | 25|var) Tizmio '8 |var. T iz-0  '83|var. Tio-i0 | '32|var. Tro-o | ' VA, “acio | 86 |42 5-3% |14 62§ | LENGTH |
33 | 610 TO 27 | 6-10 To 21 | 610 TO 15 6-10 TO > - 6-4
463 WINGWALL, F.F.V. LONG van, S a2 | AL B0 hies | AL 800 hizo |5 | €750.T0 | e 4c3 L ‘ < N ‘ o=
20 | 8-8 TO 17 | 8-8 TO 13| 8-8 T0 10 | 8-8 TO J R D D R DO N U " ) ol L ) o
4c4 WINGWALL, F.F.V. SHORT x Ba 2l s B IO il B2 00 a0 |0 BRI et o |3 K‘ il | ¥ % i‘ ot |
4c5 WINGWALL, F.F.V. LONG \ | 139 | s|2| 129 1|2 n-3 |16|2 10-8 14| 1 | 9-8 7|1 88 | 6|1 19 |5 45| |~ = = =
4G5 WINGWALL, F.F.V. SHORT 2 139 | 8|1 | 129 | 9|2 | i-e 6|1 | 109 | 1|2 98 |31 8-9 | 6|2 1-9 | 10|45 6sl 652
4c6 INTERIOR WALLS, BOTH F.V. 4 18 | 4|4 18 4|4 | 18 4|4 18 | 4|4 18 | 4|4 18 | 4|4 18 | 4 |4c6
132 2 EA. I'-10 122 |2 EA. I'-10 110 |2 EA. 110 | 100 |2 EA. =10 88 2 EA. 110 16 |2 EA. 1-10 66 2 EA. 110
4eT INTERIOR WALLS, BOTH F.V. VAR, To 12-5 | 528|vaR. "T0 1I-6 | 343 |var. T0 l0-5 4O|var. To 9-6 | 3T°|var. To 8-6 |3°4|var. To -5 |Z3S|vaRr. To -6 | '84] 4T
4c8  INTERIOR WALLS, BOTH F.V. 6 1271 |50|6 -1 46| 6 | 10-7 | 42|6 | 9-1 38|66 8&-1 34|66 1-T |30|6 -1 | 26|4c8
15 2-9 T0 15 2'-3 T0 15 2'-9 T0 15 2'-9 10 15 2'-9 T0 15 2'-9 T0 15| 2-9 10
508 WINGWALL, B.F.V. LONG VAR, 52 ®2lvar. 52 B2 |var.) “s-2 62 |var) sz | ®2|var. 52 B2 |var) 52 | 62 lvar, s 62|59
4 2-10 T0 4 210 TO 4 210 TO 4 2-10 TO 4 210 TO 4 210 TO 4 2-10 T0
5¢10/WINGWALL, B.F.V. SHORT VAR, 3-8 | " |var. 3-8 | "var| 3-8 " |var, 3-8 | |var 3-8 | " |var| 3-8 | ' |var ~3-g | 4510
51| 9-4 T0 51| 9-4 T0 45 | 9-4 T0 39| 9-4 T0 34 9-4 T0 28 | 9-4 T0 22| 9-4T0
Scll |WINGWALL, B.F.V. LONG VAR, 19-0 B2\var. i | T\var) iemn (S8 lvar. Cismin SMlvar, Cismo B var, Cia-o 34 fvar, Cizeo (26Sl| 6s6
33 8-0T0 36  8-0TO 32| 8-0 TO 29 8-0TO 25 | 8-0 TO 22 | 8-0 TO 18| 8-0 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
5¢12 WINGWALL, B.F.V. SHORT VAR, 18-10  S%®lvar. 1s-0  “BBlvaR. 1610 YM*|var, 1e-0 | 3®3|var. 14-10 2Blvar. 14-0 | Z52|vaR.| 12i-10 | '985¢12 T INCLUOES Tor or WNGRALL aUmTiTTes.
. . . =~ g -
oo e e e e e S e sl e A e Il o (aallz 0T |IS916cl3] ¥ ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE GUANTITIES
b s B.F.V. b FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
cla AL, B.F.V. LONG | 1T-s 19| 2 | 16-9 35| 2 I5-9 33| 2 14-8 |31 |1 139 | 14| 1 | 12~ 13| 1 | 113 | 12 |5cl4
cla ALL, B.F.V. SHORT 2 1r-s | 371 &9 17| 2 | I5-9 33| 1 14- | 15| 2 13-8 |29 | 12-8 | 13| 2| 13 | 25|5014|  NOTE:
4di_ APRON, LONGIT., BOTT. 25| 38-1 | 636| 25  35-3 |589| 25  32'-5 |54 |25 | 29'-7 494 25 | 26'-3 447| 25 | 24'-0 401 |25  2l'-2 353 4dI WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 | APRON, LONGIT., BOTT. LONG 3| e85 |142| 3 | 62-T |130| 3 | 56'-8 118 3 | 5010 106 3 | 45-0 | 95| 3 | 39-3 | 19| 3 | 33-6 | 67 |4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3 | APRON, LONGIT., BOTT. SHORT 3 a2 |89|3 3-8 | 717|3| 35-1 70| 3| 3-1 63| 3 282 | 56| 3 248 | 49| 3 23 | 43 |4d3 SHORT®
6F1 APRON, LONGIT., TOP ?; S?B‘;’-!r . 2116 ?z 5?‘.1'?0 1959 ?; s?f,l-io 1802 ?|7 5'29;-770 1644 397 T,ze;'?o 1487 337 5'245,-20 1334 377 5'2:-$o 1176|651 S R naaALL
62 APRON, LONGIT., TOP LONG ViR, 52100 466|vir. oo |39 ik Cagas 325 |ur. oo 268|yae| omgl 1208lyme S0 80 163l STl 123|672 HEADWALL NOTES:
63 APRON, LONGIT., TOP SHORT 3| 81 T0 1ogp| 8 | 88 TO pgq| 8 | 5°9T0 pp) T 674 T0 | 1q5| 6 | 6710 TO | 3g) 5 | 74 10 10| & 711 T0 75 | 6f3 N
’ hd VAR, 352 VAR, 32'-4 VAR, 29'-6 VAR, 26'-8 VAR, 23'-10 VAR.| 2I-0 VAR, 18'-2 I. SEE DRAWING [TRRCE GI-T7] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG | | 74-8 | 116| | _es-l0 107| | | 63-0 (98| | 57-2 89| | | 5°-4 80| |  45-6 12| | | 39-9 | 60 |6f4| 2. THIS HEADWALL IS BASED ON A 3| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 |APRON, LONGIT., TOP SHORT | 4511 [ 72 1 42-5 | 67| | 38-11 |58 | 355 | 53 | 3-1 (48] 1 28°-5 |43 | | 24-11 | 376f5 3 t 23%53‘; ;t%o?%gm%o;"cﬁugosggofg?o ng IggyggRgggRgsTBkkNEcHAA'I‘I:SG%D%HERVALS oF
4ll_|PARAPET, VERTICAL 11| 6-8 (34375 6-8 |334| 75| 6-8 334|175 | 6-8 33415  6-8 (334|715 6-8 334|715 6-8 33441l |
, - . . . o - P~ NOT MORE THAN 3'-0 IN EITHER DIRECTION AS OUTLINED IN THE STANDARD SPECIFICATIONS.
7j1 PARAPET, HORIZONTAL 4 el | 417| 4 | 55-1 473| 4 | 55-1 | 489| 4 | 55-1 |463| 4 | 55-1 463| 4 | 54-B 465 4 54-8 | 465| 7)1 F
235 [ ad8 76 20 T da3 16 & Taan T B TaarTo o a5 7o & 431 10 T 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
ml APRON, TRANS., TOP 23 A8 T0 1691 20 4473 10 hasi[ 16 A5l TO iaa) j2 AT TO gy | 8 A4S TO 3| B 43T TO a7 to) #5T 0 69 |6mi | OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SHALL BE 3
d . d . d d INCHES.
4 | 363 TO 7 33370 1l | 30-3 TO 15 | 27-5 TO 18 | 24'-7 TO 22 | 2I'-8 TO 26 | 18-10 TO 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
6m2 APRON, TRANS., TOP 225 313 562 136 837 976 1102| 6m2
i ’ 4 VAR. i VAR. 37-9 VAR, 37-9 VAR.| 37'-1I VAR, 37-4 VAR.| 37-5 VAR. -1 ™| 7. HORIZONTAL TAILS OF BARS “b* & “s" ESTIMATED TO EXTEND 2'-O BEYOND BACK OF PARAPET
46 | 10-3 TO 42| 9-7T0 39 | &-3 T0 35| 7-8 T0 3| 7-1T0 21 &-5 10 23| §-10 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", 6F1", AND "6£3" ESTIMATED TO PROJECT INTO END
6m3 |APRON, TRANS., TOP VAR, 35-7 'SB3jvar. T3p-7 1330 VAR. 29-8  '""'|vaR. 2610 | %97|var., 24-0 | "?*|var. 210 5%8|var. 12 | 4'5|6™3|  SECTION OF BARREL A MINIMUM OF 2-0 BEYOND BACK OF PARAPET.
24 (773 70 22 [ 47-1 70 26210 To 18 [26-10 T0 16 T26-10 70 14 (267 70 12 (467 7o 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 APRON, TRANS., BOTT. i el 222l Tele® rooi| Zo 4600, TO ra) IR 146C0 O 15Tl o 32k, “Goe T3 lvim, “Ga-a” |986|6ma|  REQUIREMENTS.
'6p! |CURTAIN, HORIZONTAL 4 53-8 |336| 4 | 53-6 335 4 | 53-3 333| 4 53-3 |333| 4 | 53-3 333| 4 | 53-0 332 4 52-1l |33l |epl
6p2 CURTAIN, HORIZONTAL LONG 4 a2-4 |268| 4 | 392 235 4 | 360 206| 4 32-10 |197| 4 | 29-B  178| 4 | 266 15| 4 234 |140|6pl ’ lowa Department of Transportation
6p3 (CURTAIN, HORIZONTAL SHORT 4 158 | 94| 4 | 141 88| 4| 131 8|4 12-1 | 16| 4 -1 |T0| 4 10-7 |e4| 4 | 9-6 57 6p2 039
65l WING SLOPE, BOTH F. LONG 2 &4 |25|2 | 8-4 25|2 | &-4 25|2 8-4 |25|2 | 8-4 | 25|2 | 8-4 25|2  8-4 |25 6sl & Highway Division
652 WING SLOPE, BOTH F. SHORT 2 v-n 24| 2 | T-ll 24| 2| -l 24| 2| T-1 24| 2 -l 24| 2 | Tl | 24| 2 | T-ll | 24|6s2 = Ty TR
3 LOPE, BOTH F. LONG 2 | 63-0 24| 2 | 63-I |1%| 2 5172 |118] 2 3 161| 2 | 45-4 | 143| 2 39-5 18| 2 | 33-6 10l |6s3 2
s4 LOPE, BOTH F. SHORT 2 | 42-1 i3] 2 | 38-6 |116| 2 | 34-10 |105| 2 2 94| 2 | 21-7 (83| 2 | 23- |712| 2 0'-3 | 61 | 6s4 = w TRIPLE REINFORCED CONCRETE
‘655 LOPE, F.F. LONG 743115 68-4 | 106| | | 62-5 | 97 6 | 88 50-7 | 19 448 | 10 8-9 | 58 | 6s5 S 2
656 LOPE, F.F. SHORT 4=l | 74 435 63| 1  33-10 |60 2 | 54 326 | 43 2811 | 43 5-3 | 38 | 656 z| Rz BOX CULVERTS
657 [INTERIOR WALLS, BOTH F.H. 4 38-8 232 4 35-9 |215| 4 | 32-10 197 4 | 29-10 | I179| 4 | 26-10 |16l | 4 | 2¥-1l |144| 4 | 20'-1I [126]6s7 2 |5 APRIL, 2012
5+ CURTAIN, VERTICAL TT | T-1l__636| 74| 78 592|69  T-5 53466 | T-2 | 493/ 62  6-1l 44759 _ 6-8 41055  6-5 3685t o a
ESTINATED REINF. STEEL 19,591 LB 17,550 LB i5,561 LB 13,122 L8 11,885 LB 10,228 LB 8671 LB .@ ¢ FLARED WING
PARAPET 4 52 5.0 5.0 —7-
AT ITIES | CONGRETE | WINGWALLS 1725 ¢Y 149.0 CY 30. 127.7 oY 1120 Y [20.4 sT.0 cY 146 808 CY Il 682 cCY < § HEADWALLS TRH 45-7-12
FOOTING Xl 6. 52.2 7.4 6.2 52.0 45° SKEW




