BARS NUMBER CHANGED.
HIS SHEET ISSUED.

REVISED 06-02 - 4
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BILL OF REINFORCING FOR ONE HEADWALL [5 SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
12-0 x 12-0 1270 x 10~ 12-0 x 8-0 1270 x 60 100 x 120 100 x 100 100 x 80
BAR LOCATION SHAPE |0, [ LENGTH WEIGHT NO. | LENGTH WEIGHT NO.| LENGTH WEIGHT NO. | LENGTH WEIGHT EIGHT No. WEIGHT| NO.|LENGTH |WEIGHT MARK s 4-10% 5% 4-2h 94
5fa FENCE ANCHOR (GALV.) 3-1 6 2 3=l 6 2 3=l 3 2 3=l 6 6 2 6 2 31 6 5fa e
4b1 | WINGWALL, B.F H. LONG 3 1| 383 26 | | | 3’5 | 2l | I | 246 16 3 2 | 1| 35 | 2 bl | . .
4p2 WINGWALL, B.F.H. SHORT 27 | 23 | 27-10 19 | 21-10 15 27 | 23 | 27-10 19 4b2 D=33 . T D:4‘2
8 6 | 12'-8: 4 12-8: 8 6 | 12-8: =
43 | WINGWALL, B.F.H. LONG 191 | yar 132 Ui sg-10 | 85 | vaR | 230 | 48 191 | yar 132 VAR pgjp | 85 463 5fa 652
8 6 | 15 4| s 8 N g8 .~ .
4b4 WINGWALL, B.F.H. SHORT 166 VAR "7 VAR| 25'-5 16 VAR 20'-5 43 166 VAR " VAR| 26'-5 76 4b4 4 Bg‘ LENGTH . 4 7‘ LENGTH . 2 9‘ LENGTH .
5b5 | WINGWALL, F.F.H. LONG 49 | 40 | 315 33 | 24-6 | 26 49 | 1 40 || 315 | 33 565 - @ ‘ —‘ - @-10 —‘ " - (3-0) ‘
5b6 WINGWALL, F.F.H. SHORT 42 | 35 | 27'-10 29 | 21’-10 23 42 | 35 | 27'-10 29 5b6 . — e —
557 | WINGWALL, F.F.H. LONG 307 |3 215 [Vhr| 2272 | 142 |y 3% | sa st |3 215 142 567 iy - &
| FLFH, VAR VAR | 2910 VAR | 2350 VAR > = N2 =
29 | ] 192 | yfr| o2t | 127 ke | LB s 29 |2 192 127 655 Y ese N
508 | WINGWALL, F.F.H. SHORT VAR VAR | 2ere VAR | poe VAR 568
210 LENGTH 2731 LENGTH I-4b  LENGTH
569 | CENTER WALLS, BOTH F.H. 721 | 34 51 | 26 336 194 721 | 34 50 336 569 D T S
’ VAR VAR VAR RN T -6 7—‘ s-o ]
4cl | WINGNALL, F.F.V. LONG 248 | O 182 | 22 132 85 25 |25 180 130 ac )
< poetel VAR| 14-10 VAR VAR VAR o o o
Ell Ell Y % AN
42 | WINGWALL, F.F.V. SHORT 220 | il B4 A I3 5 HERP 162 14 4c2 \(/6p2 6p3
403 | WINGWALL, F.F.V. LONG 9 ER] 7 5 ER B 6 4c3 | 4bl,2,3,4, 5b5,6,7,8 & 6T4,5
4c3 WINGWALL, F.F.V. SHORT 9 | 8 | N 5 9 | 8 6 4c3 B‘q 2'-2
4c4 CENTER WALLS,BOTH F.V. 5 4 5 4 5 5 4 4 4 4c4
66 i
82 2 { ~
4c5 | CENTER WALLS, BDTH F.V. 472 VAR 342 | iR 231 135 466 338 228 4ch - é s _ M D=2}
4c6 | CENTER WALLS, BOTH F.v. 34 4 % | 4 23 8 33 28 23 a6 |~ bz =37 |

K B = j

5cT WINGWALL, B.F.V. LONG 38 ngH 38 ViR 38 38 37 37 37 5c¢7 - o

6 3 _ D=6
5cB WINGWALL, B.F.V. SHORT 23 VAR 23 VAR 23 23 23 23 23 5c8 m

3 20 5c9, 10, 11, & 12
5c9 WINGWALL, B.F.V. LONG 486 VAR 355 VAR 252 150 483 353 250 5c9 5+
5cl@ | WINGWALL, B.F.V. SHORT 450 VZASR 337 V‘AgR 236 v‘/-\SR ‘EZ,:““: 148 447 335 234 5¢10 NOTE: ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER
5cil | WINGWALL, B.F.V. LONG 214 18 197 1 20— = | — 214 197 120 | — | — | — | 5cll | .S{oRT* DENOTES SHORT
5ciT | WINGWALL, B.F.V. SHORT 29 | 14 153 | 8 8 | — | — | — 219 153 88 |— | — | — | 5cll| wingwALL WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN
Scl2 | WINGWALL, B.F.V. LONG 18 | 13 | 14 | 11’-8 12 8 13 14 | -7 12 5clz2 ALLOWANCE FOR LAP (2°-8 FOR TOP APRON "m"
5ci2 | WINGWALL, B.F.V. SHORT R 6 41 s | 2 8 6 4 1| 1T 12| 5ci2| LoNG' DENOTES LONG BARS AND 2'-2 ALL OTHER BARS ).

WINGWALL LENGTHS SHOWN FOR BARS OVER 40°-0 LONG DO
4di | APRON, LONGIT., BDTTOM 25 | 28'-4 | 413 | 25 | p4'-2 | 404 | 25 | 20'-0 | 334 | 25 | I5-11 | 266 | 2| | o8-4 | 387 | 2 | p4-p | 339 | 21 | 200 | 281 | 21 | 15-11 | 223 | 4d Eﬂg éNFZLﬂDLEL LOATPHE(RZ)'E FOR TOP APRON “m" BARS
4d2 APRON, LONGIT., BOTT. LONG 3 39-4 79 3 32'-8 B5 3 25'-11 52 3 19°-1 38 3 39-4 19 3 32'-8 65 3 25'-11 52 3 19°-1 38 4d2 VARIABLE LENGTH BARS A NOTE: INCLUDES ToOP O‘F WINGWALL QUANTITIES
493 | APRON, LONGIT. BOTT. SHORT S 3411 | 70| 5 | 2970 | 58 | 3 | 23-1 |46 | 3 | 172 | 34 | 3 | 3411 | 10 | 5 | 2970 | 58 | 3| 23| 46 | 3 | |72 | 34 | 4d3 | DENOTED BY Xef : -

54 ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS,
g 0 ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
APRON, LONGIT., TOP 28'-4 -] 15°=11 28'-4 ‘- 20'-0 6FI
6 X , 397 I Y T e 357 [ 347 ESl 885 | 31 1319 37\ 207 [ ies 35\ 931 741 Prerroier i A
6f2 | APRON, LONGIT., TOP, LONG vir| 2ea | 210 145 | yam 2 yan | 3 | 56 200 [yan | ais | 145 ye 92 56 | 6f2 HEADWALL NOTES:
8| 55 5 4| a5 6 | 7-0 5 | 5%
BF3 | APRON, LONGIT., TOP SHORT var| 25-8 | '87 129 | R 87 | var| 3.3 | 93 BT | yar| 27 | 123 |varl 175 | BT 53 | 63 SEE SHEET [EETESEI=ON FOR GENERAL INFORMATION, SPECIFICATIONS, AND DESIGN
6F4 | APRON, LONGIT., TOP, LONG | 451 | 71 57T | 1 a7 I | 24-6 | 37 7l || 383 57 || 35 | a7 37 674 STRTES\SSESAEADWALL 'S BASED ON A 31 SLOPE NORMAL T0 CENTERLINE OF ROADWAY.
5F5 | APRON, LONGIT., TOP SHORT | 39710 | &0 s 2 | 1 | 210 | 33 60 | | | 330 5l | | 2110 4 33 65 g S HEADWALL 19 BASED ON A il SLOPE NORMAL (TO CENTERLINE OF ROADWAY.
- - GRADE.
4l | PARAPET, VERTICAL 79| &2 | 325 37 17| 62 | 317 | 17 | &2 | 311 | 67 &2 | 276 | &5 268 268 |65 | 62 | 268 | 4l B 5
771 | PARAPET, HORIZONTAL 4 | a0 | 353 347 | 4 | 404 | 347 | 4 | 4000 | 327 | 4 | 34-10 | 285 | 4 279 219 | 4 | 33-9 | 276 | 111 uRE@LSLEDEﬁ%sgabgvcgﬁggzsm% 907 OR SHARPER ARE TO BE FILLETED WITH A 3
Bmi | APRON, TRANS., TOP vl Al sk sos |\ Aol G0yt | s |\Bo A sea |1 HECMS 368 ETH 364 | Bml ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
50 504 0 57 2 30 >3 i s IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
Bm2 | APRON, TRANS., TOP 4] iss3 1069 1| 699 AP 1456 an 683 28 | 6me BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-0 IN EITHER DIRECTION
’ ” VAR 2(2) "20 VAR ‘;27’2 VAR ‘;‘T"gﬂ V“*‘” V‘A‘R V‘A‘R AS OUTLINED IN THE STANDARD SPECIFICATIONS.
I3 -2 13 '-8: 13 -9 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE
Bm3 APRON, TRANS., TOP 482 481 430 431 359 357 317 319 Bm3
4 4 VAR| B'-10 VAR | 84 VAR | 65 VAR VAR VAR 2 UNLESS OTHERWISE NOTED OR SHOWN.
CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
24 47'-5: 20 44'-10: 16 42'-9: 12 40'-5: 24 41'-2; 20 38°-8: 16 | 36'-6: 12 | 34-2 HORIZONTAL TAILS OF BARS "b" & “s” ESTIMATED TO EXTEND 2'-0 BEYOND
SmS | APRON, TRANS., BOTTOM varR| 35:-0 | '92|var | 347 | 1229 \yar| 34-8 | 90 [var | 34-6 | ®T9 |var | 2-3 | '%8 |yam | 285 | 1098 |yap| 286 | 8! |vam|2e-3 | 963 | BmS BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “d’, "6 1%
6pl CURTAIN, HORIZONTAL 4 39'- 238 4 236 4 39'-2 235 4 39"~ 234 4 33'-4 200 4 33'-0 198 4 33'-0 198 4 1 32'-10 197 6p! "6f4", AND "6f5" ESTIMATED TO PROJECT INTO END SECTION OF BARREL A
6p2 CURTAIN, HORIZ. LONG 4 21’-10 131 4 113 4 15°-9 95 4 12~ 7 4 2I'-10 131 4 18'-9 13 4 15'-9 95 4 12'-9 a7 6p2 MINIMUM DF 2'-D BEYOND BACK OF PARAPET.
6p3 CURTAIN, HORIZ. SHORT 4 18-l 102 4 14'-8 88 4 12'-5 75 4 10— 62 4 16~ 102 4 14-7 88 4 12-5 75 4 10°-3 62 6p3 THE “LENGTH” COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
TO MEET THESE REQUIREMENTS.
sl WING SLOPE, BOTH F.LONG 2 e 2 2 | &0 |2 | 2 | &0 2 |2 | &0 |2 |2 | &0 | 2 | 2 | 6 | 2 | 2 &1 2 | 2 eIl 2 | &sl
52 WING SLOPE, BOTH F. SHORT 2 6-6 20 2 B'-6 20 2 6'-6 20 2 6'-6 20 2 6'-6 20 2 6"-6 20 2 6'-b 20 2 B'-6 20 bs2
53 | WING SLOPE, BOTH F. LONG 2 | ar- 131 | 2 | 34-7 | 104 | 2 | 216 83 | 2 | 20- 6l 2 | 4-9 | 31 | 2 | 34-7T | 104 | 2 | 276 | 83 | 2 | 204 6l 63 . STANDARD DESIGN
54 WING SLOPE, BOTH F. SHORT 2 37— 1z 2 31'-0 93 2 24'-8 74 2 I1B"- 55 2 374 1z 2 31'-0 93 2 24'-8 T4 2 18"-4 55 6s4 E
55 WING SLOPE, F.F. LONG | 46°-1 T2 | 38-11 58 | 31'-9 48 | 24’ 37 | 46°-1 T2 | 38-11 58 | 31'-9 48 | 24'-7 37 655 < "
s6 WING SLOPE, F.F. SHORT | 41~ 65 | 34-11 52 | 28'-8 43 | 22"~ 34 | 41-3 65 | 34'-11 52 | 28'-8 43 | 22'-4 34 bs6 e > FLARED W ‘ NG HEADWALLS
657 CENTER WALL, BOTH F.HOR. 4 30°- 183 4 25'-11 156 4 21°-4 128 4 16"~ 101 4 30-6 183 4 25'-11 156 4 21'-4 128 4 16-9 101 6sT % o
I 5 TRIPLE REINFORCED CONCRETE BOX CULVERTS
CURTAIN, VERTICAL 52 il 423 48 T-5 371 45 6'-11 325 40 6'-5 268 46 Al 380 42 -5 325 39 6'-11 281 34 6'-5 228 5t 5 g
& 2
T
ESTIMATED REINFORCING STEEL| 13,352 LBS. 10,704 LBS. B403 LBS. 6162 LBS. 12,141 LBS. 9643 LBS. 7505 LBS. 5456 LBS. ; E( |OWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION
QWANTITIES PARAPET & 3.7 eg |36 ey |36 oo 3.5 w2 3.3 5o |3 oo 3.0 aa 3.0 0.0 &
ONE HEADWALL | CONC. |WINGWALLS 35.2 . |2 oy, | 14z o, L1 . yo. |52 covp. |2 o, | 142 covp. |18 . Yo. < SEPT., 2001 TRH 15-5-0]
FOOTINGAA 7.9 62.2 8.8 36.0 66.5 52.7 411 30.1




