BILL OF REINFORCING FOR ONE HEADWALL 30° SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
LOCATION SHAPE G [ZE[MARK 38003600 3500800 35002400 #5600 1800 8000x3500 3000x3000 3000x240 000 L80! ARK
NG [LENGTH [ MASS|  NO [ LENGTH| MASS|  ND. |LENGTH| MAS[ NO. | LENGTH MAE‘ NO. | LENGTH [ MASG N8 | LENGTH Muﬁ NO. [LENGTH| MASS|  NO. [LENGTH |MABS | | 873 _ LENGTH 400
FENGE AN[JHDR 15 fal 2 230 £ 2 580 3 2 930 3 2 930 3 2 930 3 2 230 £ 2 580 2 2 330 3 | ra -(300) Zla
WINGWALL BFH L [ERICYI I 16 290 | 26 1 18790 22 1 11280 18 1 8780 | 14 1 16 290 | 28 1 18790 | 22 1 11280 18 1 8780 | 14 | bl o e|Q
WINGWALL BFH & 1582 1 12 400 | 18 1 10520 17 1 8850 | 14 1 6760 | 11 1 12400 18 1 10620 [ 17 1 8650 | 14 1 6780 | Il | b2 I > s D=100"
4330 8 4330 6 4330 4 4330 10 4330 8 4330 6 4330 4 43%0 oS D=100 ~ |7 o
WINGWALL BFH L 15 | B3 |(LENGTH | TG | 156 |(LENGTH | TO | 109 | (LENGTH | TO 70 | (LENGTH|  TO 39 | (LENGTH| 10 | 156 | (LENGTH| Ta | 109 | (LENGTH | TO 70 | (LENGTH| O 39 | b3 v jal
VARIES) | 15 600 VARIES) | 18 100 VARIES) | 10 590 VARIEG)| 8090 VARIES) | 15 8OO VARIES)| b 100 VARIES) | 10 590 VARIEG)| 8090 fa
10 3460 3 8450 5 3480 4 3460 10 3460 8 8460 5 2450 + 3480 bl.2.3. 4.5 6 1200
WINGWALL BFH % 15 | B4 (LENGTH | TO | 120 | (LENGTH | TO 85 | (LENGTH | TO 55 | (LENGTH|  TO 31 (LENGTH| TO | 120 | (LENETH| TO 85 | (LENGTH | TO 55 | (LENGTH| TO 3l | b4 3 £y Dy Ty 90, O
VARIES) | 11 890 VARIES) | 10 020 VARIES) | 8140 VARIES) | 6270 VARIES )| 11 890 VARIES )| 10 020 VARIES) | 8140 VARIES)| £270 7 & 8. F4. & c9. 10, Il
WINGWALL FFH L 15 05 1 16 290 | 76 L 18 790 22 L 11280 18 1 8780 | 14 1 16 290 | 26 1 18 790 | 72 L 1L280] 18 L 8780 | 14 | bS5 ; ; 2 7 7
WINGWALL FFH % 15 06 1 17 400 | 19 L 10520 17 L 8650 | 14 1 6780 | 11 1 12 400 | 19 1 10520 | 17 L 8650 | 14 L €780 | 11 | b6 230 & 12
1 %080 9 %080 7 3080 B 3080 1 5080 B %080 7 3080 5 3080 <
WINGWALL FFH L 15 | 87 (LENGTH | TO | 161 | (LENGTH | TO | 114 |(LENGTH | TO 75 | (LEnGTH| O 44 | (LENGTH| TO | 161 | (LENGTH| TO | 114 | (LENGTH | TO 75 | (LENGTH| O 44 | b7 784 LENGTH 280 LENGTH
VARIES) | 15 600 VARIES) | 18 100 VARIES) | 10 590 VARIES)| 8090 VARIES )| 156 600 VARIES)| 18 100 VARIES) | 10 590 VARIES)| 8090 D=60 3 ‘ -(900) ‘ ‘ -(900) ‘
2530 a 2530 7 25%0 5 2530 11 2530 3 2530 7 25%0 5 25%0 % 5
WINGWALL FFH % 15 | BB |(LENGTH | TO | 125 |(LENGTH | TO 89 | (LENGTH | TO 59 | (LENGTH|  TO 35 | (LENGTH| TO | 125 | (LENGTH| 1O 89 | (LENGTH | TO 59 | (LENGTH| O 35 | b8 < w0
VARIES) | 11 890 VARIES) | 10 020 VARIES) | 8140 VARIES)| 6270 VARIES)| 11 890 VARIES)| 10 020 VARIES) | 8140 VARIES)| 6270 10=150 2 S
21 1550 7 1550 £ 1560 q 1590 ER 1550 17 1550 £ 1560 9 1590 =
GENTER WALL EFH 15 | B9 |(LENGTH | TO | 176 | (LENGTH | TO | 125 |(LENGTH | TO 8L | (LENGTH|  TO 47 | (LENGTH| TO | 176 | (LENGTH| TO | 125 | (LENGTH | TO 81 | (LENGTH| TO 47 | b9 820 v 3
VARIES) | 9150 VARIES) | 7780 VARIES) | €890 VARIES) | 5000 VARIES)| 9150 VARIES)| 7780 VARIES) | 6890 VARIES)| 5000 T p
830 43 230 5 830 26 830 51 810 43 810 35 810 2 810
WINGWALL FFV L 15 | & 1[{LENGTH TO0 211 | (LENGTH O 158 | (LENGTH o 113 | (LENGTH TO 71 | (LENGTH T0 209 | (LENGTH TO0 157 | {LENGTH O 112 | (LENGTH Al 70 | &1
VARIES) | 4430 VARIES) | 3850 VARIES) | 3280 VARIES) | 2630 VARIES)| 4410 VARIES )| 2830 VARIES) | 3260 VARIES)| 2610 2169
E 840 » 840 B 840 20 840 28 80 E3 820 B 820 20 820
WINGWALL FFV % 15 | €2 (LENGTH | TO | 156 | (LENGTH | TO | 117 |(LENGTH | TO 83 | (LENGTH|  TO 55 | (LENGTH| TO | 155 | (LENGTH| TO | 116 | (LENGTH | TO 88 | (LENGTH| O 54 | 22 )
VARIES) | 4400 VARIES) | $8%0 VARIES) | 3250 VARIES) | 2670 VARIES) | 4380 VARIES )| $810 VARIES) | 3280 VARIES)| 2650 == o
WINGWALL FFV L 15 <3| 2 370 | 14 2 1770 | 12 L 3170 | 5 1 2570 | 4 z 4350 | 14 z 1750 | 12 L %150 | 5 1 2550 | 4 | €3 9 - by
WINGWALL FFV_ % 15 | s3] = 70 | 14| % %770 | 12 ! 3170 | 5 E 2570 | 8 > 4350 | 14| % %750 | 2 1 %150 | s 2 2550 | o | ¢35 ¢ D=120 |
GENTER WALL EFV 15 <4 2 500 2 2 500 2 2 500 H 2 500 2 2 480 2 2 480 2 2 480 2 2 480 2 [ 24 s
55 560 45 B 35 580 27 550 55 540 46 540 3% 540 27 580
CENTER WALL EFV 15 | 5 |(LENGTH | T0 | 187 | (LENGTH | TO | 184 |(LENGTH | TO 87 | (LENGTH|  TO 53 | (LENGTH| 10 | 185 | (LENGTH| 70 | 138 | (LENGTH | TO 86 | (LENGTH| O 52 | 5 842 LENGTH 680
VARIES) | 8760 VARIES) | 8180 VARIES) | 2520 VARIES)| 1930 VARIES)| 3740 VARIES)| 3140 VARIES ) | 2500 VARIES)| 1910 1563, LENGTH (900)
TENTER WALL EFV 15 o8| 2 2830 | 12 2 2280 | 10 2 2580 | 8 2 2020 | & 2 280 | 12 2 &210 | 10 2 2810 | 8 2 2010 | & | 8 [ ea o
11 830 1 830 1 830 1 830 11 810 11 810 1 810 1 810 o~ =) D=60
WINGWALL BFV L 15 | 67 [(LENGTH | To 21 | (LENGTH | TO 21 | (LENGTH | TO 21 | (ENGTH|  ToO 21| (LENGTH| TO 20 | (LENSTH|  TO 20 | (LENGTH | TO 20 | (LENGTH| O 20 | &7 i @ 8
VARIES) | 1550 VARIES) | 1550 VARIES) | 1550 VARIES) 1550 VARIES) | 1530 VARIES )| 1530 VARIES) | 15%0 VARIES) 15%0 . o ) v
6 840 6 840 6 840 6 840 6 820 6 §20 6 820 6 820 Y sb “ a7 =
WINGWALL BFV % 15 | <8 |(LENGTH | TO 10 | (LENGTH | TO 10| (LENGTH | TO 10 | (LENGTH|  TO 10| (ENGTH | TO 10 | (LENGTH|  TO 10 | (LENGTH | TO 10| (ENGTH|  TO 10| 28
VARIES) | 1830 VARIES) | 1880 VARIES) | 1280 VARIES)| 1330 VARIEY)| 1310 VARIES)| 1810 VARIES) | 1810 VARIES)| 1810 280 | §
40 2830 © 2880 24 2880 15 2830 40 2810 E3 2810 24 2810 15 2810 =
WINGWALL BFV L 15 | <9|(LENGTH | T0 |26 (LENGTH | 10 | 198 | (LENGTH | 70 | 138 |(LENGTH| TO 78 | (LENGTH| 10 | 264 |(LENGTH| 70 | 107 | (LENGTH | TO | 1B7 | (LENGTH 1O 78 | %9 ALL D\MENS\DNS ARE OUT TO OUT. +1
VARIES) | 5630 VARIES) | 5050 VARIES) | 4480 VARIES) | 3830 VARIES)| 5810 VARIES )| 5030 VARIES ) | 4480 VARIES)| 3810 = PIN DIAMETER.
2 2820 B 2820 20 2820 14 2820 2 2800 26 2600 20 2500 14 2800
WINGWALL BFV & 15 [¢10|{LENGTH | TO | 20B | (LENGTH | 10 | IS8 | (LENGTH | T0 | 111 |(LENGTH| TO 70 (LENGTH| TO | 205 | (LENBTH| 70 | 185 | (LENGTH | T0 | 110 | (LENGTH 1O 71 |¢10
VARIES) | 5600 VARIES) | 5080 VARIES) | 4450 VARIES)| 3870 VARIES )| 5580 VARIES)| 5010 VARIES) | 4430 VARIES)| 3850 NOTE:
WINGWALL BFV L 15 11 29 2150 | 143 21 8150 | 104 13 3150 64 - o 29 B150 | 143 21 $150 | 104 13 8150 B4 €1l A INCLUDES TOP OF WINGWALL QUANTITIES
WINGWALL BFV % 15 (¢l 21 2150 | 104 14 2150 | %9 8 3150 | 40 | --- 0 z1 5150 | 104 14 2150 | %9 ] 3150 | 40 0 [e11 L DENGTES LONG WING.
WINGWALL BFV L 12| 5570 | 17 4970 | 15 ®70 | 7 5 z 5550 | 17 z 4950 4850 | 7 €12 S DENOTES SHORT WING.
WINGWALL BFV & 2| 2 5570 | 17 4970 | 1B 870 | 7 2 2 5550 | 17 2 4950 4850 | 7 2 (212
A L o7 7 9530 | 254 7 8140 | 217 7 ©780 | 180 7 1 3 9530 | 195 3 8140 | 1% 3 B7B0 | 181 3 110
A L 0T L 14 850 | 70 12 860 58 870 | 4% 14 850 70 12 380 9270 | 4 5 HEADWALL NOTES:
A L 0T & 11160 | 53 9800 | 44 450 | 35 11 160 53 9300 7450 | @ 3
A L oP 24 9530 | 5%9 4 8140 | 460 4 6760 | 382 4 304 20 9530 | 449 20 8140 | %83 0 6760 | 1 0 5370 | 753 THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
3 30 10 20 5 00 6 3 930 10 20 B 900 5 890 THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
APRON LONG TGP L 20 | P2[(LENGTH | TO | 184 | (LENGTH | TO 95 | (LENGTH | TO 63 | (LENGTH|  ToO 37 | (LENGTH|  To | 134 | CLENBTH|  TO 95 | (LENGTH | TO 88 | (LENGTH| TO 37 | f2 ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A 20 mm
VARIES) | 8560 VARIES) | 7170 VARIES) | 5790 VARIES)| 4400 VARIES )| 8580 VARIES )| 7170 VARIES) | 5790 VARIES)| 4400 DRESSED AND BEVELED STRIP.
9 1180 8 700 5 1180 5 580 a 1180 8 700 3 1180 5 ©80
seron Lone 1008 | | 20 | 13| e | 7. | wox || 1 | 75 |wever | o | 5o |aeem| ve | a0 | woew| fe | s | wokm| o | 75| wever | o | s aevem| h | w0 | ra I BGIEOTEING 12,10 8 SEUTEL, D I PEAE S7OT, T SagTe
VARIES) | 8630 VARIES) | 7240 VARIES) | 5850 VARIES)| 4470 VARIES)| 8630 VARIES)| 7240 VARIES) | 5850 VARIES)| 4470 BY BAR CHAIRS AT INTERVALS OF NOT THAN 900 mm  IN EITHER DIRECTION
APRON LONG TOP L fa 16 290 | 88 1 18 790 &2 1 11 260 7 1 8760 21 1 16 290 | 98 18 790 | &2 1 11280 27 1 8760 1| f4 AS OUTLINED IN THE STANDARD SPEC\F\CAT\ONS
APRON LONG TOP § 20 | f5 12 400 | 29 1 10 520 25 1 650 | 20 1 6780 | 16 1 12 400 29 10 520 | 25 1 650 | 20 1 6780 6| 15 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 50 mm
PARAPET VER 5 [ a1 7 930 | 184 E 1980 | 151 E) 80 | 151 52 1930_| 158 48 930 | 139 5 1930 | 186 45 B0 | 136 44 1980 | 138 | 11 UNLESS OTHERWISE NOTED OR SHOWN CLEARANCE TO THE BOTTOM ENDS OF
PARAPET HORIZ 25 | 1 0260 | 145 4 o0s0 | 148 4 080 | 143 4 9000 | 141 4 870 | 124 7700 | 121 4 700 | 121 4 7810 | 110 | Jt VERTICAL BARS SHALL BE 75 m
APRON TRANS TOP 20 | m (LENETH sigu 248 (LE?:f‘:TH gﬁgu 244 (LE?:f‘:TH sﬁgn 244 (LE?:(;TH &%D 241 (LESETH 72Tﬁu 176 (LENSTH 73? 172 (LE?:STH 73? 172 (LE?:STH E?DD 170 | ml CONCRETE QUANTITIES ARE EST‘MATED FROM BACK OF PARAPET.
VARIES) | 9080 VARIES) | 89%0 VARIES) | 8930 VARIES)| 8800 VARIES) | 7690 VARIES)| 7530 VARIES) | 75%0 VARIES)| 7460 HORIZONTAL TAILS (OF BARS 'b & ‘ot ES)T‘MATED TO EXTEND 600 mm BEYOND
5 e SR R R o oo T = T BACK OF PARAPET (INTO END O BARREL). LONGITUDINAL BARS ",
APRON TRAMS TOP 20 | Mz |(LENGTH | TO | 426 | (LENGTH | TO | 271 |(LENGTH | TO | 109 | --- --- O | (LENGTH| TO | 459 | (LENGTH| 7O | %16 | (LENGTH | TO | 170 | (LENGTH| —TO 36 | mz UF BARREL A MINIMUM OF 600 mm BEYOND BACK OF PARAPET.
VAR;EE? 127250 VARiES) 121‘1;0 VARES) j:ﬁlg - 550 VAR;E';‘? 2;?3 VAR;EE? jé;g VAR;E§) jjgg VAR;ES) Z!ﬁg THE "LENGTH" COLUMN REFLECTS TOTAL NUMBER OF MILLIMETERS NECESSARY
APRON TRAMS TOP 20 | ma|(LENGTH | TO | 188 | (LENGTH | T0 | 154 | (LENGTH | T0 | 143 |(LENGTH| ~TO | 135 | (LENGTH|  TO | 119 | (LENSTH| 10 | 108 | (LENGTH | T0 | 108 | (LENGTH| 1O 99 | ma TE ggng%LEF%RRAN&EP ROENQUEJE%AETNJ% AWRAESSWCE%LL‘J%%NO%%%DESOAN ALLOWANCE
VARIES) | 8540 VARIES) | 7940 VARIES) | 7720 VARIES)| 7150 VARIES)| 7410 VARIES )| 6800 VARIES) | 6580 VARIES)| 6320
APRON_TRANG TOP 20 ma| 6 5540 | 78 3 si%0 | @ 5 4800 | %8 5 4400 | ®&2 5 5030 | 59 5 4820 | 54 5 4240 | 50 5 3840 | 45 | m4
24 7170 20 7120 15 7120 12 7090 24 5790 20 5730 15 5780 12 5700 NOTES:
APRON TRANS BOT 20 | M5 |(LENGTH | TO | 88 | (LENGTH | TO | 427 | (LENGTH | TO | 336 |(LENGTH| TO | %232 | (LENGTH| 1O | 460 | (LENGTH| TO | 361 | (LENGTH | TO | 274 | (LENGTH| 1O | 193 | mS I. SEE SHEET% FOR GENERAL INFORMATION, SPECIFICATIONS,
VARIES ) | 11 870 VARIES) | 11 000 VARIES) | 10180 VARIES)| 9330 VARIES )| 10 490 VARIES )| 9610 VARIES) | 8790 VARIES)| 7950 AND DESIG N
GURTAIN HORIZ 0 e 86720 1 8560 530 | 8 7240 8 7180 0 7150 | 67 | p
GURTAIN H 0 | p 8450 0 7240 820 | 4 8450 0 7240 0 4820 | 45 | p:
BURTAIN HI 0 | p 4790 5 4170 920 21 4790 5 4170 E 10| 2920 28 | p - STANDARD DESIGN
WING SLO 0| s 2 2890 4 2 2890 2 2 2890 | 1 E 2890 4 2 2890 0 2890 | 14| s w
WING SLO 0 2| 2 2510 2 2 2510 2 2 2 2510 | 12 2 2510 2 2 2510 2 2510 | 12 S - FLARED WING HEADWALLS
W X 0| s3] 2 4 560 | B8 11980 5B 2 6840 | 32 2 4560 68 2 11980 | 56 5840 2 | 53 >
W L 0 sa| 2 1300 | 53 2850 4 2 5410 | 25 2 1300 53 2 2350 4 5410 | 25 | s4 3 o 2
W L 5 6700 | 89 14 120 38 8970 1 6 700| 39 14 120 33 8970 1] 55 » o i}
W L 6 2 910 | %0 10 940| 26 7010 7 2 910 30 10 940 | 26 7010 7 6 S < z TWIN REINFORCED CONCRETE BOX CULVERTS
[BENTES 7| 2 9940 7 8440 0 5430 6 2 9940 7 2 8440 0 5430 6 | s7 & x
GURTAIN 5 11 8 2410 | 182 3 2260 | 15% 3 7 1960_| 105 45 2410 | 170 ] 7260 | 142 1960 | t1 " o PROJECT DEVELOPMENT DIVISION
L 5850 kg 4682 kg 2882 kg 488 kg 4320 kg 2844 kg I IOWA DEPARTMENT OF TRANSPORTATION
ESTIMATED PARAPET. 3 3 2.2 1 N N N JEPN =
QUANTITIER ZONE [WINGS 77.8 m 57.0 m 9.9 4 29.8 m 71.0 51.4 m 5.3 m 35 -5-
ONE_HEADWALL FOOTING 30.9 3 JULY, 1995 MTWH 30-5-95

REVISED 1/98; BEND DIMENSIONS OF il BAR CHANGED.

REVISED 04-02 - VARIOUS LENGTHS CHANGED FOR CONSISTENCY. CONCRETE QUANTITIES ADJUSTED.

TWH305M.S01




