REVISED 1-98 - BEND DIMENSIONS OF il BAR CHANGED.

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

TRHI55M.501

e
BILL OF REINFORCING FOR ONE HEADWALL 15 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 | SIZE LOCATION SHAPE N0, LENGTH| MASS | NO.|LENGTH| MASS | NO.| LENGTH| MASS NO. | LENGTH| MASS | NO.[LENGTH| MASS | NO. LENGTH MASS | NO.|LENGTH| Mass | "ARK 200 260
fa 15 FENCE ANCHOR (GALV.) 2| 930 3 2] 930 3 | 2 330 302 930 3 2] 93 31 2] 93 3 [ 2] 93 3| fa 400 1786 1565
bl 15 WINGWALL, B.F.H. LONG I 13 550 21 | Il 490 18 | 9430 15 |1 7370 12 | 13 550 21 I 11 490 8 I 9430 15 bl o \650 ™\
b2 15 | WINGWALL, B.F H SHORT I 11950 19 | 1 10150 16 | I | 8350 131 | 6550 10 | 1| 11950 19 | 1 [10 150 16 | | | 8350 13| b2 M| D=100 N — =
Q
WINGWALL, B.F.H. LONG 103720 g 3720 6 13720 q 3120 10 13720 8 3720 6 (3720 o, D=1201 &
il ’ VAR ‘iz 390 *% |vARi10 930 %2 | VAR g0 % VAR | “egio| 2 |VAR iz 30 2 VAR io 930 2 |VAR saro > | 3 fa s2
10 | 3360 g |3360 5 3360 4 |3360 10 3360 5 3360 6 3360
o4 5 WINGWALL, B.F.H. SHORT VAR 71470 ''® |vAR| Tge70 82 | VAR 7870 53 VAR 6070 0 VAR i1 ar0 "6 VAR Tes10 82 VAR 7870 53 o4 1651 LENGTH 1527 LENGTH 831 LENGTH
b5 15 WINGWALL, F.F.H. LONG I 113 550 21 I | 11490 18 | 9430 15 1 7370 12 | 1 [13 550 21 | | 11490 18 | 1 | 9430 15 b5 ‘ -(1720) ‘ ‘ -(1610) ‘ -(300) ‘
b6 1S | WINGWALL, F.F.H. SHORT 111950 19 | 1 10150 16 | I | 8350 15 |1 | 6580 10| 1| 113950 19 || [10 150 16 | | | 8350 13| b6 §
|1 12690 9 2690 7 12690 5 2650 || |2690 9 2690 7 2690 = o s
b7 IS | WINGWALL, F.F H. LONG VAR Tz gs0 % VAR 15 g30] % VAR ggio B4 VAR | egiol 37 VAR B%me '3 VAR o 30 % VAR “ggio 64 | BT ] . 2 . 3
|| 2460 9 2460 7 2460 5 2480 |1 12460 9 (2460 7 |2460 R <
b8 15 WINGWALL, F.F.H. SHORT VAR 11 470 120 | yaR 9670 86 | VAR 7870 5T VAR 5070 EERRINS a0 120 | yar| “ge70 86 | yaR —Ta70l 57 b8 X/ N
42| 2 EACH 34 |2 EACH 26| 2 EACH g |2 EACH 47 |2 EACH 54 |2 EACH S |2 EACH s5 s6 s7
b9 15 CENTER WALLS, BOTH F.H. var 440 322 |\ 1489 _ 228 | \ag 1410 150 g | 1299 86 |\ up O 32z | gl '450 228 | \yxg/ 1470 150 b9
8330 7090 5850 4600 8330 7090 5850 873 LENGTH 684 LENGTH 419 LENGTH
42840 35 (840 29| 840 22 | 840 472|820 35 820 29 1820 ‘ (900 ‘ -(300) ‘ =900 ‘
el 1S | WINGWALL, F.F.V. LONG vie aizo T4 VAR 33i0l 128 VAR 3230 9 VAR | gm0l O (VAR —aao 172 |var 370 2T AR 370 93| © | |
37850 3| 850 25850 |9 | 850 37830 830 25 1830 9 9 @
c2 IS | WINGWALL, F.F.V. SHORT oR e 15 R TS M R s, B vk R 2 VR T Sme T R e 5 R, g0 | 2 & 8 8 R
3 15 | WINGWALL, F.F.v. LONG 2| 4370 14| 2 3710 12 | 2| 3110 10 |2 | 2570 8 | 2| 4350 14| 2| 3750 12 | 2| 3150 0 | <3 S
c3 15 | WINGWALL, F.F.V. SHORT I 4310 71 310 6 | I | 310 5 |1 | 2510 4| 1| 4350 7 | 1| 3150 6 | I 350 5 | c3 W W
c4 15 | CENTER WALLS,BOTH F.V. 4 50 314 si0 3 4 sio 374 | 500 3 4 430 3| 4 430 3 4| 430 3| c4 b1,2,3,4,5,6,7,8 & 4,5 p3
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
50
5 15 CENTER WALLS, BOTH F.V. ngBR 510 330 | 82570 238 VEAGR 570 162 \ag | 580 a8 ngSR 550 326 | g 550 234 VGAGR 550 160 | <5 210 680
3710 VAR| 73120 2540 1960 3690 3100 2520
c6 | 15 | CENTER WALLS,BOTH F.v. 4 3830 24 | 4| 3230 20 | 4| 2630 16 |4 | 2030 12| 4| 380 24 | 4| 3210 20 | 4 2610 6 | c6 ~
9 840 ERE 9 840 9 840 3 (820 9 820 9 820 8 D=60
ST | !5 | WINGWALL,B.F.V. LONG VAR a0 " |vaR| isao| T |vaR isao| 'Tvar | —isao, " |vaR im0 7 var 1m20, ' |var 20 T | T S
6 850 6 850 6 850 B 0 6 1830 6 830 6 830 S =
8 | 15 | WINGWALL,B.F.v. SHORT var 1380 '® lvar| Cmss0, 0 |var o 3s0| 'O war | 73s0| 'O lvar - 3s0] 'O |war 130, 'O |var| 130 10 | B N = 2
332830 26 2830 202830 132830 332810 26 /2810 20 2810
€9 | 15 | WINGWALL, B.F.V. LONG var sesol 2'9 VAR “soio| 60 VAR “aaso  "® VAR |“ssao| ©8 |VAR ~ssio] 2'8 |VAR agson| 5% VAR aat0 M | <9 280
312650 25 2650 19 2650 13 | 2650 31 2630 25 2630 13 (2630 9. 10, 1. & 12
clo | 15 | WINGWALL, B.F.V. SHORT VAR Tasso 292 Ok om0l 151 | vak aamsol 108 Wik | T3ms0l 66 |var seso 201 |var “aoso 'S0 | VAR —aa30 105 | <lo 780 , 10, 11, N
cll (] WINGWALL, B.F.V. LONG 24| 3220 19 7 3220 84 a 3220 49 |— — — 24| 3200 e 17| 3200 84 10 | 3200 49 cll il _
oIl 5 WINGWALL, B.F.V. SHORT 19| 3220 94 | 13| 3220 64 | 7| 3220 35— — 19| 3200 94 | 13| 3200 84 | 7 | 3200 35 | cll NOTE:  ALL DIMENSIONS ARE OUT TO OUT D = PIN DIAMETER
cl2 | 15 | WINGWALL, B.F.V. LONG 2| 5510 7| 2 4970 6 | 2| 4310 14 2 | 3710 12 | 2| 5550 17 | 2| 4350 16 | 2| 4350 14| cl2 "SHORT" DENDTES SHORT WINGWALL MASS OF BARS OVER 12 Q00 mm LONG INCLUDES AN
cl2 | 15 | WINGWALL, B.F.V. SHORT 1| 5570 3 | 1 4970 8 | 1| 4370 71| 3710 I 5550 9 | 1| 4350 8 | I | 4350 7 | cl2 'LONG” DENOTES LONG WINGWALL ALLOWANCE FOR LAP (800 mm FOR TOP APRON 'm"
ARIABLE LENGTH REBAR DENOTED BY X/Y  BARS AND 650 mm ALL OTHER BARS ).
dl 15 APRON, LONGIT., BOTTOM 25| 8540 335 | 25 1300 287 | 25| 6060 238 |25 | 4810 189 | 21 | 8540 282 | 21| 7300 241 | 21 | 6060 200 dl LENGTHS SHOWN FOR BARS OVER 12 000 mm LONC DO
d2 15 APRON, LONGIT., BOTTOM LONG 312080 57 | 310020 47 | 3| 7980 38 | 3 | 5950 28 | 3 |12 060 57 | 5 |10 020 471 | 3| 1980 38 | d2 EE; ‘GNSE)LUDE kff éﬁSEDR"‘"‘ FOR TOP APRON "m" BARS
d3 15 APRON, LONGIT. BOT. SHORT 3 10 580 50 3 8790 41 3 7010 33 |3 5240 25 3 10 580 50 3 B790 41 3 7010 33 d3 mm )-
& NOTE: INCLUDES TOP OF WINGWALL QUANTITIES.
fl 20 | APRON, LONGIT., TOP 37| 8540 | 746 | 37| 7300 | 637 | 37 6080 | 529 |37 | 4810 420 | 31| 8540 625 | 31| 7300 | 534 | 31| BOGO | 443 | fl 28 ﬁgiﬁggscéigngQNSUX’b??ﬁEASREFUERQUTARLANTSH"TC‘ENNESWSAERE
10870 3 (350 71630 5 830 10 870 9 (350 7 630
2 20 | APRON, LONGIT., TOP, LONG varl 7ga0l 101 |var| TEaso| 2 VAR TEziol %8 VAR | 33s0| 2% VAR “Femol 10! |vAR Temol 72 |vAR Tszie 48 | f2 APRON AND FLOOR THICKNESS ARE NOT EQUAL.
9 770 B 380 6 86O 5 460 9 770 8 | 380 6 860 2
3 20 | APRON, LONGIT., TOP SHORT ViR 0 %0 VAR agol 85 | VAR szio 43 VAR | 33g0, 26 VAR 7m0 %0 VAR “gamo 55 VAR “szaq 3| T3 iEé&Xi‘éNg&RENNOM[EéTERS(
mm) UNLESS OTHERWISE NOTED OR SHOWN.
4 20 | APRON, LONGIT., TOP, LONG I 13550 32 | 1 | 11490 27 | I | 9430 22 1| 7310 17| 1 | 13550 32 | 1| 114% 27 | 1| 9430 2 | T4 SEE sHEET FOR CENERAL INFORMATION, SPECIEICATIONS, AND DESIGN
5 20 | APRON, LONGIT., TOP SHORT | 11950 28 | 1 10 150 24 | I | 8350 20 |1 | 6550 15 | 1 | 11950 28 | 110150 24 | I | 8350 20 | 15 oTRESSES. ’ ’
il 5 PARAPET, VERTICAL 77| 1870 | 226 | 76| 1870 | 223 | e | 1870 | 223 76 | 1870 | 223 | 65 I810 191 | 64 1870 188 | 64| 1870 188 | il w;sﬁgégwgéﬂﬁ ESZE?NSNAQE3}‘0SégPgos,aggATLUTFNS[:LJEQETEC%R‘SEC?FLTS?DX’@Y'
Ji 25 | PARAPET, HORIZONTAL 4 12020 185 | 4 11860 186 | 4 11730 185 4 | 11790 i85 | 4 10 180| 160 | 4 |10 000 (57 | 4 | 9920 | 156 | JI GRADE.
9 |12 400 8 |2 200 8 |12_100 8 |l2100 8 |10 540 7 [10 340 7 |10 240 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 20 mm
m! 20 | APRON, TRANS., TOP AR 12 850 268 |yap| 12590 23 |\ar 12 490 232 \ag | 12400 232 |yar 0930 292 yar 0610, ™3 |war 10510, 2| ™ DRESSED AND BEVELED STRIP.
20 |12 996 15 |12 670 10 |12_570 4 12,570 22 |11.080 17 110_760 12 110_660 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
2 2 3% 308 250¢C L 080 0T Q_66( 2
m 20 | APRON, TRANS., TOP iin 20 AN foxci s % 5 i 250 120 | 221080 1 gas |\ IS0 ey 2 1GE0T 59 IS POURED, ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED
3 E] B El 8 4370 8 4940 8 [470 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 900 mm IN EITHER DIRECTION
m3 | 20 | APRON,TRANS, TOP var 12 030 %0 var 12 050 '®% |var 1i2so] 73 var | 11350 '™ [var i0 460 45 | var 0 430 % |var ges0 ' | ™ AS OUTLINED IN THE STANDARD SPECIFICATIONS.
m4 20 APRON, TRANS., TOP 3 4770 34 3 4730 33 3 3360 28 | 3 4030 28 2 3920 18 z 3890 8 2 3120 15 m4 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE
2410 450 20 10_390 16| 10_330 12 10_340 248630 20 8530 16 8470 50 mm UNLESS OTHERWISE NOTED OR SHOWN.
mS | 20 | APRON, TRANS, BOTTOM VAR 14210 °% |vaR| i3 460| %2 |var 1z 760 ‘% VAR | iz 20| 3'7 |var 12 380 %% |var| 11600 74 |var 10 900 5 | ™ CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET.
HORIZONTAL TAILS OF BARS “b" & 's" ESTIMATED TO EXTEND 600 mm BEYOND
i 20 | CURTAIN, HORIZONTAL 411970 115 | 411810 112 | 4 1180 1 |4 1180 11 | 41010 95 | 41000 94 | 4 9350 a4 | BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS 'd’, "fI"
P 2} 3 s
p2 20 | CURTAIN, HORIZ. LONG 4| 6560 62 | 4| 5650 53 | 4| 4750 45 4 | 3840 36 | 4 6560 62 | 4| 5650 55 | 4| 4150 45 | p2 “£4%, AND "F5* ESTIMATED TO PROJECT INTQ END SECTION OF BARREL A
p3 20 | CURTAIN, HORIZ. SHORT 4 5060 48 | 4| 4390 4 | 4| 3130 35 4 | 3060 29 | 4 s060 48 | 4| 4390 4|4 3730 3B | p3 MINIMUM OF 600 mm BEYOND BACK OF PARAPET.
THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF MILLIMETER (mm) NECESSARY
sl 20 | WING SLOPE, BOTH F.LONG 2| 2580 12 | 2| 2580 2| 2| 2580 iz |2 | 2580 12 | 2| 2580 12 | 2| 2580 12 | 2 | 2580 2 sl TO MEET THESE REQUIREMENTS.
s2 20 | WING SLOPE, BOTH F. SHORT 2| 2430 Il | 2 2430 I 2| 2430 1|2 | 2430 | 2 2430 I | 2| 2430 T 2 2430 I s2
s3 20 WING SLOPE, BOTH F. LONG 2 |12 240 58 2 110 030 48 2 7950 31 |2 5800 21 | 2 |12 240 58 2 |10 090 48 2 | 7950 37 s3 " STANDARD DESIGN
s4 20 | WING SLOPE, BOTH F. SHORT 210 930] s | 2 | 9030 43 | 2| 1130 342 | 5200 25 | 210930 51 | 2 | 9030 43 2 1130 34 4 o
s5 20 | WING SLOPE, F.F.LONG I [14050] 33 | I 11930 28 | I | 9780 23 1| 1640 18 | | 14050 35 | 1| 11930 28 | 1 | 9180 23 | 5 =
6 20 | WING SLOPE, F.F. SHORT I 12540| 31 | | 10640 25 | I | 8750 2 |1 | 6850 16 | 1 |12 540 3 1 10 640 25 | 1 | 8750 21 <6 E N FLARED WING HEADWALLS
s7 20 | CENTER WALL,BOTH F.HOR. 4 aie0 86 | 4 | 7780 74 | 4 B4I0 80 |4 | 5030 48 | 4 3160 85 | 4 | 1780 74 | 4 | 6410 60 | st z H FOR
Z o 3 TRIPLE REINFORCED CONCRETE BOX CULVERTS
i 5 CURTAIN, VERTICAL 52| 2410 197 | 48 2260 | 171 | 45| 2II0 143 40 | 1960 123 | 47| 2410 178 | 43 2260 153 | 40| 2i10 133 |t =7 B
o
& ° 4 PROJECT DEVELOPMENT DIVISION
ESTIMATED REINFORCING STEEL 6710 kg 5406 kg 4258 Kg 3167 kg 6167 kg 4933 kg 3857 kg = & |OWA DEPARTMENT OF TRANSPORTATION
PARAPET & 2.8 2.7 2.1 26 24 23 &
QUANTITIES CONCRETE | WINGWALLS 26.2 86.6 m3 | I5.1 64.4 m® | 106 | 49.4 m? 5.8 350 m® | 26.2 77.8 m? 57,0 m? 10.6 43.4 m? < MTRH 15-5-94
ONE HEADWALL FOOTING A 51,6 46.0 36.1 266 49.2 30.5 DECEMBER, 1994




