REVISED [-98 - BEND DIMENSIONS OF il BAR CHANGED. BAR MASS CORRECTED FOR m2, m5 & s7.

REVISED 04-02 - CHANGED BAR LENGTHS AND WEIGHT TOTALS. CONCRETE QUANTITIES ADJUSTED.

TRH305M.S01

: THIS SHEET ISSUED 03/95

BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN X CULVERT HEIGHT

BENT BAR DETAILS

3600 x 3600 3600 x_3000 3600 x 2400 3600 x 1800 3000 x 3600 3000 x 3000 3000 x 2400
MARK | S1ZE LOCATION SHAPE | "No. LENGTH |MASS | NO. | LENGTH | MASS | NO.| LENGTH| MASS | NO. | LENGTH |MASS | NO.| LENGTH | MASS | NO.|LENGTH | MASS | NO. LENGTH| MASS | MARK 400 g 140
fa 15 | FENCE ANCHOR (GALV.) 2 | 93 3| 2 950 | 3| 2| 90| 3 | 2| 930 3| 2| 930 3 2| 330 3 | 2| 930 3| fa
bl 15 | WINGWALL, B.F.H. LONG | 6230 | 26 | 1| i3730 =2z | 1| 1280 I8 | 8780 | 14 16290 26| 1137190 | 22 | 1| 11280 18 | bl 27 pei00” 2
b2 15 | WINGWALL, B.F.H. SHORT | 12400 | 19 | 1 | 10520 17| 1| 8650 14 || 6780 I | 12400 | 19 | 110 520 | 17 | 1| 8650 14 | b2 2 D=1007 S
10 4330 g | 4330 6 4330 4 4330 10 | 4330 B 4330 6 4330 [
b3 15 | WINGWALL, B.F.H, LONG ik %00 160 | vl | P00l 10 vk | %50l 0 |vak | oo | P | vk | B0 160 vk | WETo0| 10 iRl ioesel TO | b3 fa
1o 3460 g | 3460 ¢ | 3460 4 | 3460 1o | 3460 g | 3460 o 3460
b4 15 | WINGWALL, B.F H, SHORT VAR T Timsol 20 VAR o oe0 B VAR sa0 35 VAR gm0 | ¥ VAR Tiresol 'O|vak| o o2 85 (VAR ra0| 95 b4 1862 LENGTH 1563 LENGTH B4z _ LENGTH
b5 15 | WINGWALL, F.F.H. LONG 6290 | 26 | 13790 22 | || 11280 18 | || sreo | 14 ||| 16290 | 26| | |i3730 | 22 | I 11280 15 | b5 | o | e R
b6 1S | WINGWALL, F.F.H. SHORT | 1zaoo| 13 | 1 1050 |7, 1 8850 | 14 || 6780 I 112400 | 19| y[i0520 | 17 | || 8850 14 | b6 . - o - -
11 [3080 3 | 3080 73080 5 13080 |1 | 3080 9 3080 7 3080 2 g =
b7 IS | WINGWALL, F.F.H. LONG VAR "5 600 '8 VAR ;3700 "4 IVAR o ss0 TS | VAR mosa | 1 | wdk 1%l 161 ik 3%m0 14 vAR|lass0l ™S b7 wi\ o a [
1112530 3 | 2530 72530 5 | 2330 11| 2530 9 | 2530 7 {2530 & B
b8 15 | WINGWALL, FuFuH, SHORT VAR S a0 '35 | var | 5 oz0l B3 |vAR| TEidn| 59 | vAR Taaio | 35 | vak| “Wamol 125 var| nime 90 var| Bido| 59 o8 ¥ ss Y st
42 |2 EACH 2 EACH 26 | 2 EACH g | 2 EACH 2 EACH 34 | 2 EACH 2 EACH
b3 | 15 | CENTER WALLS,BOTH F.H. vap 1350 | 353 | ik | 1880 _ | gag |G I1sB0_ | 162 | S 11590 | e3 | (511550 | 353 | 01530 | 243 | 21560 62 | b9 873 _ LENGTH 784 LENGTH 280 LENGTH
3150 7180 6330 5000 9150 7780 6350 *j—wgoo) ‘ (900) ‘ ~(900) ‘
51 30 43 | 830 35 |830 26 | 830 51 | 810 43 {810 35 810
el 15 | WINGWALL, F.F.V. LONG var | 4230 | 2" ViR| T3gs0| %8 |VAR| 3280, '"* | varR| 630 | "' VAR | 440 | 209 |var | 3830 | 'ST VAR 3me0 2 | Q < _ @
38 840 32 | 840 26 (840 20 | 840 38 | 820 32 | 820 26 (820 S 3 B
©2 | 15 | WINGWALL, F.F.V. SHORT VAR | 4930 | 98| VAR| 3gso ''T|VAR| 3zsg| %3 VAR zeto | > VAR 430 | '°° |vAR | 3@ | 'S |vAR| 3m0| 83 | ©2 S e s
<3 15| WINGWALL, F.F.V. LONG 2| 4370 | 14| 2| 3170 12| 1| 30| 5 || 2510 | 4 | 2| 4350 | 14 | 2 | 3750 12| 1] 3150 5 <3
c3 1S | WINGWALL, F.F.V. SHORT 2| 4370 | 14| 2 | 370 12| 1| 3170 5 2 2570 | 8 | 2| 4350 | 14 | 2 | 3750 12| 1| 3150 E c3
o4 1S | CENTER WALLS,BOTH F.V. 4| 500 a4 500 4 4 500 4 | 4| 500 | 4 4| 480 3 4 480 4 | 4 480 3 o4 b1,2,3,4,5,6,7,8 &F4,5 p2 p3
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
56 eeo .
©5 | 15 | CENTER WALLS, BOTH F.v. vAa 580 | 373 | 92 | 580 269 | bk |50 179 | yar | 550 109 | 101540 370 | ik | 540 266 | [2, 54 72 | o 20 L
3780 VAR 3160 2520 1330 3740 3140 2500 =8
c6 | 15 | CENTER WALLS, BOTH F.V. 43830 | 24| 4| 3230 20| 42630 16 | 4| 2030 | 12 | 4| 3810 | 24 | 4| 3210 20 | 4 2610 6 | <6 28 5 52106
11 830 11 830 11830 11830 IR 1180 i1 810 sF 8
c? | 15 | WINGWALL, B.F.v. LONG var | 150l 2 lvar | ol 2| vam| o] 2' |var| Tisse| 2 |var | “iEgo| 20 |var | Ego | 20 |var| | 20 | °F . 8
6 840 6 840 6 (840 6 1840 6 | 820 820 6 |820 2
0| o 0 10 20 =
©8 | 15 | WINGWALL, B.F.V. SHORT VAR | 1330 VAR 330, 'O var| 1330 VAR | 1350 | '© Jvar | mio | 'O lvar | “isio | 'O Jvar| Tiso| 10| 8 N
40 | 2830 52 | 2830 24 | 2830 15 | 2830 40 | 2810 32 |z810 24 2810
<9 | 15 | WINGWALL, B.F.V. LONG van | B0 266 vak | P80 198 | ViR | a0l 1B iR Saaso | 78 vaR | MEeio| 289 (VAR | B0l 197 |var| taigo 3T | <8
32 | 2620 26 | 2620 20 2620 14 | 2620 32 | 2600 26 | 2600 20 | 2600 €9, 10, 11, & 12
clo 15 WINGWALL, B.F.V. SHORT VAR 5600 206 VAR 5030 156 | yag 4450 s VAR 3870 T VAR 580 205 | yar =010 155 VAR 2330 1o clo ’ 7 i
cll 15 WINGWALL, B.F.V. LONG 29 3150 143] 21 3150 104] 13 3150 64 | — — | 29 3150 143 | 21 3150 104 | 13| 3150 64 cll il
cll 15 WINGWALL, B.F.V. SHORT 21 3150 104 14 3150 69| 8 3150 | 40 | — — — 2 3150 | 104 | 14| 3150 69 | B | 3150 10 cll NOTE:  ALL DIMENSIONS ARE OUT TO OUT D = PIN DIAMETER
cl2 | 15 | WINGWALL, B.F.V. LONG z | 5570 T2 4970 16| || 4310 7 || 3770 | & | 2| 5550 | U7 | 2 | 4950 | 5 1| 4350 7 ci2 VASS OF BARS OVER 12 000 mm LONG INCLUDES AN
cl2 | 15 | WINGWALL, B.F.V. SHORT 2 5570 | 7| 2 4970 16| 1| 4310 71 2 3710 12| 2| 5550 | 1T | 2 | 4350 | 16 | 1| 4350 7 | cl2 | "SHORT" DENOTES SHORT WINGWALL ALLOWANCE FOR LAP (800 mm FOR TOP APRON “m"
"LONG" DENOTES LONG WINGWALL BARS AND 650 mm ALL OTHER BARS ).
al 1S | APRON, LONGIT,, BOTTOM 25 | 9530 | 374 | 25 B40 | 319 | 25 | 6760 | 265 | 25 | 5370 | 209 | 21 | 9530 | 315 | 21 | 8140 | 268 | 21 | 6760 | 222 | d| | VARIABLE LENGTH REBAR DENOTED BY x/Y  LENGTHS SHOWN FOR BARS OVER 12 000 mm LONG DO
d2 15 APRON, LONGIT., BOTTOM LONG 301480 | 70| 3 | 12360 58| 3| 9870 | 46 3 7400 | 35 3 14850 | 70 | 3 12360 | 58 | 3 | 9870 46 d2 E‘N’g ‘BE%L%DW‘E kff é?SSRW)W FOR TOP APRON “m” BARS
d3 15 APRON, LONGIT. BOT, SHORT 3 Il 160 53 3 9300 a4 3 7450 35 3 5600 26 3 I 180 53 3 9300 44 3 7450 35 d3
A NOTE: INCLUDES TOP OF WINGWALL GUANTITIES.
i 20 | APRON, LONGIT., TOP 37 | 9530 | 831 | 37 8140 | 709 | 37 | 760 | 587 | 37 | 5370 | 463 | 31 | 9530 | 696 | 31| 8140 | 534 | 31 | 6760 | 492 | fI A& ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS,
12 1930 | 920 8 (900 3 890 12 1930 101920 8 1900 ADJUST CONCRETE QUANTITIES FOR TRANSITION WHERE
£2 | 20 | APRON, LONGIT., TOP, LONG VAR | ee0 | 134 VAR | S5m0 95 (VAR oTso| 63 | vAR | aaon | 3T VAR | Tmsgo | '3 VAR o | 95 |vam smsn 63 | T2 APRON AND FLOOR THICKNESS ARE NOT EQUAL.
g9 1180 B8 700 6 | 1160 5 680 9 1180 8 |T00 6 1160 o
£3 | 20 | APRON, LONGIT., TOP SHORT ik e 104 uar | Bal TS var| TEssol 50 vaR | Camm | 30 var | asso | 104 | var B30 | TS var| 2gsp 0 | f3 HEADWALL NOTES:
4 20 | APRON, LONGIT., TOP, LONG I |18 2%0| 38 | || i3790| 32| 1| 11280 27 I &80 | 2l 1|16 230 | 38 |13 790 32 | 1| 11280 21 | f4 ALL DIMENSIONS ARE IN MILLIMETERS (mm)UNLESS OTHERWISE NOTED OR SHOWN.
5 | 20 | APRON, LONGIT., TOP SHORT 112400 | 29 | 1 |10520 25| | 8650 | 20 || 6780 | 16 | I 12400 29| 110520 | 25 | || 8650 20 | 15 SEE SHEET FOR GENERAL INFORMATION,
SPECIFICATIONS, AND DESIGN STRESSES.
il 15 PARAPET, VERTICAL 8l 1910 | 243 | 19 1910 | 237 [ 79 1910 | 237 | 79 1910 | 237 | 69 1910 | 207 | &7 1510 | zo1 |67 | 1310 | 20l il THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
i 25 PARAPET, HORIZONTAL 4 (13780 | 227 | 4 | 13550 | 223 | 4 |13 440 | 22l 4 13440 | 221 | 4 | 13780 | 227 | 4 |13550 | 2p3 | 4 |13 440 | 221 | ]I g;iDSE‘DES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND
I6 12840 16 12.600 13 (12,510 7 12 510 14 [10_830 1410 630 14 |10_580 : o
ml |20 | APRON, TRANS., TOP vaR| 13 100 | %90 | yag | T3 470 %' |var 13 150 3% |var |17 800 |2%° |yar| Tieto] 372 |var| iT 460 | 365 |yar| Ti3s0 362 | ™ ALL EXPOSED CORNERS OF 50% OR SHARPER ARE TO BE FILLETED WITH 4 20 mm
13780 .
m2 | 20 | APRON, TRANS., TOP v s | son | g (B0 e 5%0 LR 013 |k “%0 380 | yae “‘25—‘95% 19 | 111430 21 | m2 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS T0 BE SUPPORTED
m3 | 20 | APRON, TRANS., TOP 19 19O g | )0 Fszg — | — | — | —  — | — | B9850 g 615010 ey |16 14560 T er | 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 900 mm IN EITHER DIRECTION
VAR | 1T 940 VAR | 11 450 VAR | 10 510 VAR | 10 010 VAR| s6i0 RS OUTLINED TN THE STANDARD SPECIFICATIONS
B2 AR, TRANS., TOF 2f \\5223 - 2% I ?9?)0 “ \2 \\478\?)0 - é \\4:905 c 23 ggsgc 59 25 QQ%O 54 \55 92%0 50 | md CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE
| 68D 1 e Lo 490 9870 3430 50 mm UNLESS OTHERWISE NOTED OR SHOWN.
mS | 20 | APRON, TRANS. BOTTOM VAR | 16 380 | "3 | Var | 75 440 ®38 |var| Ta 50| ‘% | var | 13740 | °® | var| 14290 875 |VaR| 13360 | 547 |var 12 450 413 | ™ CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
HORIZONTAL TAILS OF BARS “b" & “s" ESTIMATED TO EXTEND 600 mm BEYOND
pl 20| CURTAIN, HORIZONTAL 4 13310 | 132| 4 | 13200 130 4 | 13140 130 | 4 13130 | 130 | 4 | |1 240 106 | 4 | 11120 | 105 | 4 11060 104 | bpl BACK OF PARAPET (INTO END OF BARREL): LONGITUDINAL BARS -d *11°,
p2 | 20 | CURTAIN, HORIZ. LONG 4 Baso | 80| 4 | 7240 | 68 4 | 6030 | 57 | 4 | 4820 | 45 | 4 | 8450 | 80 | 4 | 7240 | 68 | 4 | 6030 51 | pz “$4", AND "F5° ESTIMATED TO PROJECT INTO END SECTION OF BARREL A
P3| 20 | CURTAIN, HORIZ. SHORT 4 4790 | 45 | 4 | 4170 | 33 4 | 3540 33 | 4| 2920 | 28 | 4 | 4790 | 45 | 4 | 4I70 39 | 4 | 3540 33 | p3 MIN(MUM OF 600 mm BEYOND BACK OF PARAPET.
THE "LENGTH” COLUMN REFLECTS TOTAL NUMBER OF MILLIMETER (mm)NECESSARY
si 20 | WING SLOPE, BOTH F.LONG 2 | 2890 14| 2 | 2890 | 14| 2 | 2890 14 | 2 | 2890 | 14 | 2| 28% | 14 | 2 | 2830 14| 2 | 2830 4 sl TO MEET THESE REQUIREMENTS,
s2 20 | WING SLOPE, BOTH F. SHORT 2 [ 2510 | 12 2 2500 12 2510 12 | 2 2510 | 12 | 2| 2510 | 12 | 2| 2510 | 12 | 2| 25I0 PR
s3 20 WING SLOPE, BOTH F. LONG 2 14 560 69 2 Il 980 56 9410 44 2 6840 32 2 14 560 69 2 |11 980 56 2 | 9410 44 s3 " STANDARD DESIGN
54 20 | WING SLOPE, BOTH F. SHORT 2 [ 11300 | 53| 2 | 9350 | 44 7380 35 | 2 | 5410 | 25 | 2 | 11300 | 53 | 2 | 9350 | 44 | 2 | 7380 35 | s4 o
s5 20 | WING SLOPE, F.F. LONG 1116 700 | 39 | 1 | 14120 | 33 11550 | 27 [ 8310 | 21 1116700 | 39 | 114120 | 33 | I |11550 27 | s5 [
6 20 | WING SLOPE, F.F. SHORT 112910 | 30 | 10940 26 | | | 8380 | 21 I 7010 ki 112910 | 30 | 1 ll0 940 | 26 | || 8980 2 | s6 o - FLARED WING HEADWALLS
s7 20 CENTER WALL, BOTH F.HOR. 4 | 9940 94 | 4 8440 | 80 | 4 | 6930 66 4 | 5430 52 4 | 9940 94 4 8440 | 80 4 | 6930 66 s7 z @ FOR
] 3 TRIPLE REINFORCED CONCRETE BOX CULVERTS
£ 5 CURTAIN, VERTICAL 61 | 2410 | 231 |55 | 2260 195 |50 | 2II0 166 | 46 | 1960 | 142 | 55 | 2410 | 208 | 49 | 2260 | 174 |44 | 2110 | 146 | I =37 B
& © £ PROJECT DEVELOPMENT DIVISION
ESTIMATED REINFORCING STEEL 7568 kg 6099 kg 4768 kg 3534 kg 6392 kg 5613 kg 4334 kg - & |OWA DEPARTMENT OF TRANSPORTATION
. PARAPET & E 3.0 3.0 2.9 2.7 26 6 4
CONCRETE | WINGWALLS 294 985 m? 7.7 3.3 m 1.9 56.0 m? 6.5 | 396 m? 29.4] 887 m? 7.7 65.0 m® 1.9 | 49.2 m? S g
ONE HEADWALL FOOTING &4 66.0 526 7N 30.2 56.6 44.1 34.7 DECEMBER, 1934 MTRH 30-5-94






