BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT

SPAN x CULVERT HEIGHT

BENT BAR DETAILS

ENGL | SHLRFDSIGNEDTRIPLECULVERTS.DGN - TRH 45-8-12 - THIS SHEET ISSUED 04-12.

2% 5 2 4 107 x 12" 107 % 11 10" % 10° 10'x & 10" x 8
BAR LOCATION SHAPE  I'NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|NO.| LENGTH |WT.|No.| LENGTH |wr.|BAR Ve
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 | 20 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 || 33-10 | 23| | | 280 | 19| | | 74-8 |51 | | | 68-10 47| | | 63-0 44| |  57-2 40| | | 5i-4 | 36 |4bl
4b2 WINGWALL, B.F H. SHORT I 2r5 14| 1 | a7l 12| 1 | 4510 32| 1 | 42-4 30| 1 | 38-10 26| | | 355 24| 1 | 311l | 2 |42 w =31 )
3 19-5 10 2 195 T0 10 19-6 TO 9 19-6 TO 8 196 T0 7196 T0 6 196 T0
4b3 WINGWALL, B.FH. LONG Vi, s 08 a0 130 [k 9100 131k e 285yt o3t 219 ar. eas 1TT|ysk Caa1”  133] 4b3 sta
3 12-10 TO 2 | 12-10 TO 10 | 12"-10 TO 9 | 12'-10 TO 8  12'-10 TO 7 12-10 TO 6 | 12-10 TO
Ab4 WINGWALL, B.F.H. SHORT VAR, 19-9 | B var.| 163 | '% jvar. aa-3 '%4\var. a0-s | '3|var) 373 '3Mvar. T33- | '9%|var. Tso-3 | 86| 4b4 6F4,
5b5 WINGWALL, F.F.H. LONG I 3335 0 28-1 29| | | 74-8 80| 1 | 68-10 |T4| | 630 68| | | 512 |62| | 51-4 | 56 | 5b5 Scll,12,14
5b6 WINGWALL, F.F.H. SHORT I 205 22| 1 | a7l 19| | | 4511 50| | | 42-5 | 4T| | | 381 |4 | | | 35-5 31| 1 | 31-Il | 33 5b6 L} ) .
4 | 13-8 TO 3 | 13-8 TO 1| 13-9 TO 10 | 13-9 TO 9 | 13-9 TO 8 | 13-9TO 7 | 13-8 10 2-104 LENGTH 93 LENGTH
Sb7 WINGWALL, F.F.H. LONG var, 3=l | B var.| 253 |8 jvar. Timin 5%8|var. ee-t “%Blvar.) e0'-3 35Tvar. se-s 2% |var. ap-7 23257
4 9-4T0 3 9-4T0 I 9-5 10 10 95 To 3 9-5T0 8 9-57T0 7 9-5T0 -
508 WINGWALL, F.F.H. SHORT var. 19-10 8! |var.| Tie-a | 40 jvar. a4-4 | 33|var. 4010 | %54|var. 37-a | 219|var) 33-10 | '80|var.| 30-4 | 145|508 (2 0=4
14 2 EA.6"-10 10 |2 EAT'-0 42 |2 EA.6'-6 38 2 EA.6'-6 34 |2 EA.6'-6 2 EA.6'-6 26 |2 EA.6'-T I e
5b9 [INTERIOR WALLS, BOTH F.H. VAR, 10 17-7 | 'T8|var. To 14-8 '3 |var. To 37-a %€0var. To 34'-6 | 82 |vaR. To 31-9 |678|VAR. To 28'-11 | 554 |vaAR. To 26-1 | 443|562 2 \»/
31 2-9 To 25 | 2'-9 T0 72| 2'-8 T0 66 | 2-8 T0 60 | 2'-8 T0 54 2-8 T0 43 | 2-8 T0 &
4cl |WINGWALL, F.F.V. LONG varl 7o |10 var Seen |8 Ivard e | 923lvard S3mio 1384hvar) 2o |31 ARl Ciieto. 1282|var Gomn |222]4el 6p2 6p3
19 | 2'-10 TO 15 | 2'-10 TO 43| 2-9 10 40 | 2-9 TO 36 | 2-3 T0 33 2'-9 T0 29 | 2-9 T0
402 WINGWALL, F.F.V. SHORT VAR, 80 % |var. “e-10 | B lvar. T14-9 D' var. 13- (2Bvar. Ciz-g | '®8lvar) Ci-n '82|var. iomg | 131 4e? 5-3% |14 62§ | LENGTH |
33| 6-9 T0 27| &-3 T0 21 | &-9 T0 15 6-3 T0 > - 6-4
4¢3 WINGWALL, F.F.V. LONG el k) Siaes 20ofan] S0 ezl Ab B0t ek Sana ) 80— --- - |4c3 2 ‘ © X et
| e1TO 17| 8-1710 13 87710 10 8-7T0 T i 2 ) g M) =42
4c4 WINGWALL, F.F.V. SHORT i Bat® s e B ® sl BT a0 S 800 es ol |3 w el | ¥ % i‘ ot |
4c5 WINGWALL, F.F.V. LONG 2 69 9|2 | 59 8|1 138 | 9|2 | 128 7|2 | -8 16|2 10-8 | 14| | -8 | 6 |4c5| |~ = = =
4c5 WINGWALL, F.F.V. SHORT || &9 | 5|2 59 | 8|2 38 | 18| 128 | 8|2 (-8 16| | 108 1|2  9-8 | I3 4c5 6sl 652
4c6 INTERIOR WALLS, BOTH F.V. 4 1B 4| 4| 18 4|4 -1 | 4|4 11 | 4|4 17 a4 1 4| 4 -7 | 4|46
54 2 EA. I'-10 44 2 EA. I'-10 132 |2 EA. I'-9 122| 2 EA. 1-9 1102 EA. 19 100 2 EA. I'-9 88 | 2 EA. I'-9
4cT INTERIOR WALLS, BOTH F.V. VAR, 10 5-5 'S'|vaRr. 10 46 %5 |vaR. To i2'-4 |%2' |var. T0 i1-5 | 537 |vaR. T 10-4 | 444|var. 10 9-5 | 3T3|var.| To a5 | 299) 4T
4c8 INTERIOR WALLS, BOTH F.V. 6 51 (22| 6 | 47 8|6 126 |50|6 16 |46|6 | 10-6 42| 6 | 9-6 38| 6 | 8-6 | 34|4c8
15 2-9 10 15 | 2'-9 T0 15 2'-8 TO 15 2'-8 TO 15 2'-8 10 15| 28 TO 15 | 2-8 TO
509 WINGWALL, B.F.V. LONG VAR, 52 | ®2|var.| “s-2 | ®2lvar. “s- O lvar) Ts-i 8 fvar) Ts-r O lvar. Tsmi 8 |var, Tse 81|58
4 2-10 TO 4 2-10 TO 4 2-3 70 4 2-3 70 4 2-3 70 4 2-9 70 4 2-3 70
5c10 WINGWALL, B.F.V. SHORT var, 3-8 | '“var. 3-8 " var. 37 S var| “37 | Blvar] 37 | B lvar) 37 | B |var. 37 | 13]5el0
16 9-4 TO 10 9-4T0 57| 9-3 10 sl | 9-3 T0 45 | 9-3 10 39| 9-3 T0 34 | 9-3 70
Scll |WINGWALL, BF.V. LONG var, - ek, o 1% fvary i 83T\var) o "0 var, 1610 S2|var, ismio S1O|var, Ciamn (4285 6s6
15| 8-0 TO 1L} 8’-0 TO 39 7-11 TO 36 -1l TO 32 7-11TO 29 | 7-11 TO 25 | -1 TO ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER.
512 WINGWALL, B.F.V. SHORT VAR, 12-0 | '®|var. 10100 |'Blvar. 1-s S2\var. 17-n 8S|var. ie-e  YZ|var| is-ii (3O var.| 149 | 296)5e12 INCLUOES Tor or WNGRALL aUmTITTes.
R . =~ g = -
O L Er oy ons e e e e A 19eJ11ec X ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
C13 WINGWALL, B.F.V. b FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
14 WINGWALL, B.F.V. LONG 2 109 22| 2| 98 201 178 | 8|2 &8 |35|2 | 158 33| 2 14-8 |31 | I | I3-8 | 14 |5cl4
14 WINGWALL, B.F.V. SHORT I 10m8 |1 |2 | 9-3 20| 2 w8 37| ie-8 | 17| 2| 158 33| 1 | 14-8 15| 2 | 13-8 23 |5c14|  NOTE:
4dl_ APRON, LONGIT., BOTT. 25 Ig-4 306| 25 | I5-6 |259| 2| | 38-1 534 2 | 35-3 |494| 2| | 32'-5 |455|21 291 | 4I5| 21  26-9 | 375|4dl WEIGHT OF BARS OVER 40-0 LONG INCLUDES AN ALLOWANCE OF 2-3 FOR LAP.
4d2 |APRON, LONGIT., BOTT. LONG 3| 218 55| 3 22-0 |44 | 3 | e8-5 |142| 3 62-1 |130) 3 | 56'-8 | 118 3 | 5010 |106| 3 | 45-0 | 95| 4d2 LENGTHS SHOWN FOR BARS OVER 40’-0 LONG DO NOT INCLUDE LAP.
4d3  APRON, LONGIT., BOTT. SHORT 3 ar-i0 (36| 3| 145 239|342 |89|3 388 |17|3 | 35-1 | 70| 3 | 3-7 €3| 3 | 282 | 56|4d3 SHORT®
6F1 APRON, LONGIT., TOP 37 ig-4  1019] 37 | 156 |86l |31 | 38-1 1773/ 31 | 35-3 |l64l| 31 | 32-5 1509 31 | 29'-7T 1377 31 263 |1246| 61 S R naaALL
5 | &-10 TO 4 €070 15 -6 TO 14 5-8 T0 12| &-11 To I &1 T0 s | 7-37T0
672 |APRON, LONGIT., TOP LONG VAR, 150 | 82 |var.| 122 | %5 |vaR. 34-10 ®|var, 320 | 3%|vaR. 29-2 | 3%5|var, 26'-4 | 258|yaR.| 23— 208|672 HEADWALL NOTES:
63 APRON, LONGIT., TOP SHORT 3 8810 1ge| 2 9110 15| 31 B TO pgp) B 1 B8 TO g4 8 | 57310 pip| T 64 T0 yg3] 6 6710 TO | ysg 6t N
’ i VAR, 15'-4 VAR.| 12'-6 VAR, 35'-2 VAR, 32-4 VAR, 29'-6 VAR, 26'-8 VAR.| 23-10 I. SEE DRAWING [RRCE GI-12] FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN STRESSES.
674 APRON, LONGIT., TOP LONG \ | 33-1l |51 | | | 28-1 42| | | 74-8 |016| | 68-10 |107| | | 63%-0 | 88| | | 57-2 83| | | 54 | 80 |6t4| 2. THIS HEADWALL IS BASED ON A 3:l SLOPE NORMAL TO CENTERLINE OF ROADWAY.
65 |APRON, LONGIT., TOP SHORT | 25 (32 1 7=l 21 45-11 [ 721 42-5 |67 1 38-11 |58 | 35-5 53| | 31'-11 | 48 |6f5| 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
41l |PARAPET, VERTICAL 75| 6-8 |334] 75 | 6-8 334 65| 6-8 289 63| 6-8 (281 |63 6-8 (28163 6-8 |28l 63 6-8 |28 |4l | 4 QIEI? ﬂbﬁ AT"“[ZNF'B‘?OOR IRNEISIF'I%RECRINI:?IRSEEEI’EII;)JSA.’:‘,rOOUB'IgL&%%P?zTﬁEBZTRQSA%Ag?féc?; C'Z‘;Fg&’sﬂs OF
)1 PARAPET, HORIZONTAL 4 548 | 4p5| 4 | 54-B | 465| 4 | 4T-1 | 40T| 4 4T-1 |403| 4 46'-B |400| 4 | 46'-8 | 400| 4 | 46'-8 | 400| TJi - F .
27 60 To 5 5o 70 AT AT 25 516 To 20 375 16 & T35 7o 5 3722 To 5. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" UNLESS
6ml | APRON, TRANS., TOP var, e 19¥lvin, e %3 van Tato | 14TaR, Tats o 1%8van, “hos” 18R, Tioro  %%°|vak, “sseg  T48|6mi | OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF VERTICAL BARS SALL BE 3
20 | 4'-8 TO 16 4-1T0 4 | 42-3 TO | 4=l To 3 | 30-3 TO 7| 275 T0 10 | 24'-7 T0 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
Emz APROK, TRANS., TOP vaR, 154 00var, izee '99fvar, 435 2T, a8 fvam) T 3ice MOlvar. T3r-n | 3'2|var, T 3ima 42016M2| 3 op 7ONTAL TAILS OF BARS b & "s" ESTIMATED TO EXTEND 2/-0 BEYOND BACK OF PARAPET
42 | 10-3 T0 4| 9-1 710 39| 8-3 10 35 | 1-8 T0 3 -1 T0 (INTO END OF BARREL). LONGITUDINAL BARS "d", 6F1", AND "6£3" ESTIMATED TO PROJECT INTO END
6m3 APRON, TRANS., TOP ot T T T ARy 334 BTlvar, 3zet '283lvar. 2o M'IVAR. 2610 | %07|vaR. 240 | T24|6M3|  SECTION OF BARREL A MINIMUM OF 2'-0 BEYOND BACK OF PARAPET.
TARGEED TR R 24 [38-10 T0 22 | 387 70 20 [ 38-4 70 18 384 T0 16 (383 70 8. THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET THESE
6m4 APRON, TRANS., BOTT. VAR, 562 %%5|var.| 54-1 ®32|vaR. " 63-4  ''®|var. 610 |'T'3|var. s8-1  'S'8jvar. 566 '33€|var.| “54-4 '!6!|6M4|  REQUIREMENTS.
'6p1 |CURTAIN, HORIZONTAL 4 s2-1l (331 4 | 52-1l 331 | 4 45-3 |285| 4 | 45-0 | 284| 4 | 44-9 282| 4 44-3 |282| 4 | 44-3 | 282|6pl
p2 CURTAIN, HORIZONTAL LONG 4 202 121 4 | 17-0 | 102| 4 42-4 |268| 4 | 39-2 235 4 | 360 216| 4 32-10 |197| 4 | 298 | (78| 6pl ’ lowa Department of Transportation
p3 CURTAIN, HORIZONTAL SHORT 4 86 (5| 4| 716 45| 4 15-8 | 94| 4  14-T |88 |4 | 13-1 82| 4 | 12-1 16| 4 | 1I'-T_ | 10|ep2 033
551 |WING SLOPE, BOTH F. LONG 2 84 (25| 2 | 84 25|2 e-4 |25|2 | ®-4 25|2 | &-4 | 25|2 8-4 |25| 2  &-4 | 25 esl & Highway Division
682 |WING SLOPE, BOTH F. SHORT 2 -l 24| 2 | -l 24| 2 -l 24| 2 -l |24| 2| Tl 24| 2 | T-ll 24| 2 | T-Il | 24|6s2 = Ty TR
663 |WING SLOPE, BOTH F. LONG 2 | 21-1 (83| 2 218 |65|2 | 690 214| 2 63-I |I%6|2 572 |I78] 2 ~3 16l| 2 | 45-4 143|683 2
684 |WING SLOPE, BOTH F. SHORT 2 | 188 | 50| 2 | I3-0 | 39| 2 | 42-I |I133| 2 | 386 |116] 2 | 3410 |I05| 2 -2 94| 2 | 21-1 |83 |6s4 = u TRIPLE REINFORCED CONCRETE
655 WING SLOPE, F.F. LONG 3210 | 49 2611 | 4 74-3 115 68'-4 106 625 | 97 6 88| | | 50-7 | 1965 S X[ BOX CULVERTS
656 |WING SLOPE, F.F. SHORT 211 | 32 18-0 | 2 4=l | 14 43-5 | 69 39710 | 60 -2 54| | | 32-6 | 49 |6s6 3 3
657 [INTERIOR WALLS, BOTH F.H. 4 17-11 [108] 4 14-11 90| 4 38-8 232 4 35-9 |215| 4 | 32-10 |I197) 4 | 29-10 [I179] 4 | 26-10 |16l |6s7 2 |5 APRIL, 2012
5t CURTAIN, VERTICAL 53| 65 355| 49 | 6-5 328|169 | 71l 570/ 66 1-8 58|63 T'-5 |487| 60 _ T'-2 |448| 56 &-11 | 4045t o a
ESTIMATED REINF. STEEL 7120 LB 5362 LB 18,126 LB 16,180 LB 14,297 LB 12,555 LB 10,825 L8 .@ ¢ FLARED WING
PARAPET ) 5.1 | 3 a6 —8-
o ANTITIES | CONCRETE  WINGWALLS 5T.4 CY 413 oy 155.8 CY 1337 ¢Y  [30.3 U8 cCY (252 9.4 CY 85.7 CY < § HEADWALLS TRH 45-8-12
FOOTING X 18.9 69.6 45° SKEW




