BILL OF REINFORCING FOR ONE HEADWALL 45° SKEW CULVERT SPAN X CULVERT HEIGHT BENT BAR DETAILS
LOGATION SHAPE [ [ZE [MARK] 3600x3600 3600x3000 600x2400 600x 1800 $000x3600 3000x3000 3000x240! 000x 1800 MARK
NO- LENGTH | MASS|  NO. LENGTH| MASS| NO. LENGTH | MASS| Q. LENGTH [ MASS | ND. LENGTH [ MASS | NJ. LENGTH [ MASS | NO. LENGTH| MASS| NO. LENG TH | MASS 873 LENGTH
FENGE ANGHOR 15 fa 980 3 z 980 z %0 ] 930 3 930 3 930 3 930 3 930 3 [ fa -(300) s
WINGWALL BFH L 15 | bl L 430 35 T 18 930 30 I 15 480 24 1 eS| 19 1 22 430 35 1 18 980 | %0 1 15 480 4 1 11 980 19 | bl o elg
WINGWALL BFH & 5 w2 1 18 800 | 22 1 1700 18 1 9800 | 15 1 7500 | 12 1 13 800 | 22 1 11700 | 18 1 9B00 | 15 1 7500 | 12 | b2 N N\ s
10 5700 8 5700 3 5700 7 5700 10 5700 8 5700 3 5700 + 5700 o~ o 0=100 ~ |7 =1
WINGWALL BFH L 15 | b3|(LENGTH | T0 | 213 | (LENGTH | TO | 149 | (LENGTH | TO 95 |(LENGTH|  TO 52 |(LENGTH| 70 | 2I% |(LENGTH| TO | 149 |(LENGTH = TO 95 |(LENGTH| 1O 52 | b% v - i
VARIES) | 21 450 VARIES) | 17 950 VARIES ) | 14 450 VARIES )| 10 950 VARIES) | 21 450 VARIES)| 17 950 VARIES) | 14 450 VARIE® )| 10 950 fa
3780 8 3780 6 3780 4 3780 10 3780 8 3780 6 3780 + 3780 bl.2.3. 4.5 6 1200
WINGWALL BFH & 15 | b4|(LENGTH | TO | 133 | (LENGTH | TO 94 | (LENGTH | TO 60 |(LENGTH| TO B4 (LENGTH| T0 | I8 [(LENGTH  TO 94 [(LEN(TH | TO 60 [(LENCTH| Ta 34 | b4 9 Ly Iy Ty Iy Oy
VARIES) | 18 220 VARIES) | 11 120 VARIES) | 9020 VARIES) | 6920 VARIES) | 13 220 VARIES)| 11 120 VARIES) | 4020 VARIES)| 6920 7 & 8. T4 & c9. 10, 11
WINGWALL FFH L [EREE 22430 | 3 1 18 930 30 1 15 430 24 1 1L %0 19 1 7z 430 %% 1 16 9%0 | 30 1 15 430 24 1 119%0 19 | b5 7 7 3 7 7
WINGWALL FFH 8 15 b6 L 13800 | 72 1 11700 18 1 9800 | 15 1 7500 | 12 1 13 800 | 22 1 11700 | 18 1 9600 | 15 1 7500 | 12 | b 280 & 12
1T 3950 gl 3950 7 3960 5 3960 11 3950 3 3950 7 3950 5 5950 =
WINGWALL FFH L 15 | b7 | (LENGTH T 219 | (LENGTH T 155 | (LENGTH L) 101 | {LENGTH T 59 | (LENGTH T 219 | {LENGTH To 155 |{LENGTH To 101 | {LENGTH To 59 | b7 855 LENGTH 209 LENGTH
VARIES) | 21 450 VARIEB) | 17 950 VARIES) | 14 450 VARIES )| 10 950 VARIES ) | 21 450 VARIES)| 17 950 VARIEG) | 14 450 VARIES)| 10 950 D60, Q -(900)
I 2730 9 27%0 7 27%0 5 27%0 11 2780 9 2730 7 2730 5 2730 2 e |
WINGWALL FFH % 15 | b8|(LENGTH | T0 | 138 | (LENGTH | TO 98 | (LENGTH | TO 65 |(LENGTH| To 88 [(LENGTH| To | 188 |(LENGTH| To 98 |[(LENGTH | TO 65 |(LENGTH| Ta 38 | be < — N\ © N
VARIES) | 1% 220 VARIES) | 11 120 VARIES) | 9020 VARIES)| 6920 VARIES)| 13 %20 VARIES)| 11 120 VARIES) | 9020 VARIES )| 6920 1D=150 ﬁ[ Py
21 1730 17 1780 13 1750 a 1780 21 1730 17 1730 3 1750 9 1780 N
CENTER WALL EFH 15 | b9|(LENGTH | T | 209 | (LENGTH | TO | 147 |(LENGTH | TO 95 |(LENGTH| TO 54 |(LENGTH| 70 | 209 |(LENGTH| TO | 147 [(LENGTH = TO 95 |(LENGTH| TO 54 | b9 880 3
VARIES) | 10 970 VARIES) | 9290 VARIES) | 7590 VARIES)| 5890 VARIES)| 10 970 VARIES)| 9290 VARIES) | 7590 VARIES)| 5890 i P 2 p
72 880 €0 880 49 830 37 830 72 810 60 810 49 810 37 810
WINGWALL FFV L 15 | cl[(LENGTH | T 800 | (LENGTH | TO | 221 (LENGTH | TO | 158 |(LENGTH| 70 | 102 (LENGTH| 70 | 298 |(LENGTH  TO |219 (LENGTH | TO | 157 (LENGTH| T0 | 101 | <l 1826 2304 LENGTH
VARIES) | 4480 VARIES) | 2850 VARIES) | 3290 VARIES )| 2680 VARIES )| 4450 VARIES)| 3840 VARIES) | 3270 VARIES)| 2660 ~(2340)
43 840 36 840 29 840 22 840 43 820 36 820 29 820 3 820 o
WINGWALL FFV % 15 | ©2|(LENGTH | T | 178 | (LENGTH | TO | 132 |(LENGTH | TO 93 [ (LENGTH|  TO 60 |(LENGTH| 70 | 177 |(LENGTH| TO | 131 [(LENGTH = TO 92 (LENGTH|  TO 59 | <2 —\2
VARIES) | 4440 VARIES) | 3840 VARIES) | 3240 VARIES) | 2640 VARIES)| 4420 VARIES)| 3820 VARIES) | 5220 VARIES)| 7620 o Lo @
WINGWALL FFV L 15 | <3 4370 | 14 3770 | 12 2 170 | 10 2570 | 8 4350 | 14 3750 | 12 2 3150 | 10 2550 | 8 | <B | ¢ D=120 g
WINGWALL FFV & 15 | 3 4870 | 14 8770 | 12 2 170 | 10 2570 | 8 4350 | 14 3750 | 12 2 3150 |10 2550 | 8 | cB s5
CENTER WALL EFV 15 | c4 500 2 0 2 2 a0 2 90 2 480 2 470 1 2 470 L 470 1 et s2
7 540 3 40 45 40 7 30 7 520 3 520 45 520 n 510
LENTER WALL EFV 15 | c5|(LENGTH | O (LENGTH | To | 163 |(LENGTH | T0 | 110 |(LENGTH| TO 67 |(LENGTH| To | 224 |(LENGTH| TO | 161 [(LENGTH | TO | 108 |(LENGTH — TO 86 | <5 859 LENGTH
VARIES) | 8760 VARIES) | 8180 VARIES) | 2570 VARIES )| 1980 VARIES) | 3740 VARIES)| 3140 VARIES) | 2550 VARIES)| 1980 1673, LENGTH ~(900)
LENTER WALL EFV 15 <6 3 %820 | 18 3 %0 | 15 3 26%0 | 12 3 2080 | 10 3 3810 | 18 3 3210 | 15 i) 2610 | 12 i) 2010 | 9 | <6 [ -ara0) ]
15 830 15 830 15 810 15 830 15 810 15 810 15 810 15 810 > 3
WINGWALL BFV L 15 | <7|(LENGTH | T 28 | (LENGTH | TO 28 | (LENGTH | TO 28 | (LENGTH| TO 28 | (LENGTH| 1O 28 | (LENGTH| TO 28 (LENGTH | TO 28 (LENSTH|  TO 28 | 7 s & <
VARIES) | 1550 VARIES) | 1550 VARIES) | 1550 VARIES )| 1550 VARIES )| 1580 VARIES) 1580 VARIES) | 1530 VARIES)| 1530 - A e
4 840 4 840 4 840 4 840 4 820 + 820 + 820 + 820 \y sS6 s7 =
WINGWALL BFV % 15 | c8|(ENGTH | T 6 |(LENGTH | TO 6 |(ENGTH | TO 6 |(LENGTH| TO 6 |(ENGTH| TO 6 |(LENGTH| TO 6 [(LENGTH | TO & (ENGTH|  TO & | <8
VARIES) | 1100 VARIES) | 1100 VARIES) | 1100 VARIES)| 1100 VARIES)| 1080 VARIES)| 1080 VARIES) | 1080 VARIES)| 1080 280 | 8
57 2800 45 2800 34 2800 22 2800 57 2780 45 2780 34 2780 E3 2780 NOTE: =
WINGWALL BFV L 15 | cO|(LENGTH | T | 379 | (LENGTH | TO | 278 (LENGTH | TO | 195 |(LENGTH| T0 | 115 |(LENGTH| ~ T0 | 878 |CLENGTH ~ TD |276 |(LENGTH | TO | 194 (LENGTH| TO | 115 | 9 ALL DIMENSIONS ARE OUT TO OUT. 1
VARIES) | 5680 VARIES ) | 5080 VARIES ) | 4490 VARIES )| 3880 VARIES)| 5650 VARIES)| 5040 VARIES) | 4470 VARIES )| 3860 D = PIN DIAMETER.
39 2580 3 2§80 25 380 18 380 39 2360 E4 2360 25 2360 18 2360
WINGWALL BFV & 15 10| (LENGTH | T | 248 | (LENGTH | TO | 188 | (LENGTH | T0 | 134 |(LENGTH ~ TO 88 |(LENGTH| 70 | 244 |(LENGTH| TD | 185 |[(LENGTH | TO | 133 (LENBTH TO 87 [¢10 NOTE:
VARIES) | 5640 VARIES ) | 5040 VARIES) | 4440 VARIES )| 3840 VARIES) | 5620 VARIES) 5020 VARIES) | 4420 VARIES)| 3820 —
WINGWALL BFV L [NV %150 | 203 30 w150 | 148 18 3150 | 89 o a1 3150 | 20 50 3150 | 148 18 5150 | 89 | --- o leLl A INCLUDES TOP OF WINGWALL QUANTITIES
WINGWALL BFV & 15 €11 26 3150 | 129 19 3150 | 94 2 3150 | 59 0 S 3150 | 129 13 3150 | 94 2 5150 | 59 | --- 0 %1l L DENOTES LONG_WING
WINGWALL BFV L 15 [e12 L 5570 | 9 1 4970 | 8 1 4870 | 7 1 6 5550 | 9 1 4950 | 8 1 4350 | 7 1 6 |glz S DENOTES SHORT WING
WINGWALL BFV & 15 e12] 2 5570 | 17 2 4970 | 18 2 4370 | 14 2 2 2 5550 | 17 2 4950 | 15 2 4350 | 14 2 12 e12
APRON LONG BOT 15 | di| 17 | 11670 311 17 9970 | 266 17 8270 | 221 17 176 13| 11 670 | 288 13 9970 | 208 3 8270 | 169 3 6580 | 134 | dl
APRON LONG BOT L 15 (€2 3 21 170 | 100 3 17 680 83 3 14 200 87 3 51 3 21 170 | 100 3 17 680 | 8% 3 14 200 67 3 10 7%0| 51 | <2 HEADWALL NOTES:
APRON LONG BOT & 15 0 3 12 790 | 60 3 10 700 50 3 BBI0 | 41 3 31 a 12 790 %0 a 10 700 | 50 3 8610 | 41 3 6540 | 31 | d8
APRON LONG_TOP 20 | FI| 24 |11 670 | 660 24 9970 | 564 24 8270 | 467 24 72 20 | 11 670 | 550 20 9970|470 20 8270 | 390 20 6580 | 310 | f1L THIS HEADWALL IS BASED ON A 3:I SLOPE NORMAL TO CENTERLINE OF ROADWAY.
17 760 14 870 1t 980 8 17 760 14 870 11 980 8 1090
APRON LONG TOR L 20 | P2 (LENGTH | T0 |24 | (LENGTH | TO | 159 | (LENGTH | TO | 104 |(LENGTH| TO 61 |(LENGTH| 7O | 224 |(LENGTH|  TO | 159 [(LENGTH | TO | 104 |(LENGTH| 1O s | f2 THE SIDES OF THE FOOTING AORE 0 BE FORMED TO INSURE CORRECT LINE AND GRADE.
VARIES) | 10 450 VARIES ) | 8760 VARIES ) | 7060 VARIES)| 5360 VARIES )| 10 450 VARIES)| 8760 VARIES) | 7060 VARIES)| 5360 ALL EXPOSED CORNERS OF IO OR SHARPER ARE TO BE FILLETED WITH A 20 mm
10 1430 a 720 7 1040 5 1360 10 1430 9 720 7 1040 5 1360
APRON LONG TOP & 20 | P3| (LENGTH | TO 141 | (LENGTH | TO 102 | (LENGTH | TO B8 | (LENGTH| TO 40 | (LENGTH|  TO 141 | (LENGTH|  TO 102 |(LENGTH | TO B8 | (LENGTH| TO 40 | 8 ALL_REINFORCING ‘5 TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
VARIES) | 10 570 VARIES) | 8870 VARIES) | 7170 VARIES) | 5470 VARIES) | 10 570 VARIES)| 8870 VARIEG) | 7170 VARIES)| 6470 A e A A N N 500 . 1R eT e D e T 1on
APRON LONG TOP L 20 | fal 1 22 430 | 53 1 18 930 45 1 15 430 % 1 1L %0 | 28 1 72 430 | 5% 1 16 980 | 45 1 15 430] 36 1 119% 28 | f4 AS OUTLINED IN THE STANDARD SPECIFICATIONS. mm
APRON LONG_TOP & 20 | f5| 1 13 800 | 1 11700 28 1 9600 | 23 1 7500 | 18 1 13 800 | #2 1 11700 | 28 1 9600 | 2% 1 7500 | 18 | f5
PARAPET VERT 15 a1 54 2040 | 173 53 2040 | 170 53 2040 | 170 52 2040 | 187 48 2040 | 147 45 2040 | 144 45 2040 | 144 44 2040 | 141 | 11 CLEAR DISTANCE FROM _FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 50 mm
UNLESS OTHERWISE NOTED OR SHOWN CLEARANCE TO THE BOTTOM ENDS OF
PARAPET HORIZ 25 | g1 4 11340 [ 178 4 1L 120] 175 4 1L 120 175 4 1020 | 173 ] 9640 | 151 4 9430 | 148 4 9430 | 148 4 9320 | 146 | 1 VERTICAL BARS SHALL BE 75 m
19 8880 19 8720 16 8720 8 8640 17 7580 17 7370 17 7370 11 7290
APRON TRANS TOP 20 | ml|(LENGTH | T0 | 419 | (LENGTH | TO | 411 |(LENGTH | TO | %43 |(LENGTH| T0 | 166 |(LENGTH| 70 | B8 |(LENGTH  TO | 312 [(LENGTH | TO | 312 |(LENGTH 70 | 196 | ml CONCRETE QUANTITIES ARE EST‘MATED FROM BACK OF PARAPET.
VARIES) | 9830 VARIES) | 9670 VARIES) | 9510 VARIES)| 9010 VARIES)| 8370 VARIES)| 8210 VARIES) | 8210 VARIES )| 7820 HORIZONTAL TAILS OF BARS "b" & "s" ESTIMATED TO EXTEND 600 mm BEYOND
13 2860 5 2710 12 5070 18 8450 10 8300 2 8300 s 5100 ?fA‘C”V\A%FD F”’g:\ETT\UETTSD ETNg S;DE@?‘?E:‘N)T(\)‘OENQ;[)‘TUD‘NAL BARS "d",
APRON TRANS TOP 20 | m2|(LENGTH | T |32l |(ENGTH | TO | 117 | --- --- O |(LENGTH| 7O | 176 |(LENGTH| ~T0 | 336 |(LENGTH| TD | 207 |(LENGTH | TO 39 |(LENGTH|  TO 79 | n2
VARIES) | 11 120 VARIES) | 10 130 VARIES )| 7380 VARIES) | 10 240 VARIES)| 9250 VARIES) | 8410 VARIES)| 6150 OF BARREL A MINIMUM OF 600 mm BEYOND BACK OF PARAPET.
T o et | 20 [ [ | 2 20 [raiom| 2 | [stim] 2 [ o] 2 om esii | | oo L] 2 TEF AL SN ST 1AL MR, 5 MU NETER AT,
APRON TRANS TOP 20 | nd|(LENGTH | T | 278 | (LENGTH | TO | 258 |(LENGTH | T0 | 240 |(LENGTH 10 82 |(LENGTH| 70 | 207 [(LENGTH| ~TO | 190 |[(LENGTH | TO | 175 |(LENGTH| —TO 82 | ns B
VARIES) | 8210 VARIES) | 7700 VARIES) | 7280 VARIES )| 4900 VARIES) | 7290 VARIES)| 8780 VARIES) | 6340 VARIES)| 4920 OF €50 mm FOR LAP ON BARS THAT ARE OVER 12 000 mm
APRON_TRANS TOP 20 | mal 1L 5660 | 147 1 51%0 | 133 1 a7e0 | 12 1 4240 | 110 9 5160 | 109 9 4700 | 100 ] 4270 | a1 ] B810 | 8L | ma
24 8690 20 8620 16 8620 12 8590 24 7000 20 6980 16 6930 2 6890 NOTES:
APRON TRANS BOT 20 | w5 (LENGTH | T0 | 699 (LENGTH | TO | 549 |(LENGTH | TO | 415 (LENGTH| TO | 292 |(LENGTH| T0 | 604 |(LENGTH| TO | 470 |(LENGTH | TO | 352 [(LENGTH| TO | 244 | m5 | SEE SHEET BILUECEAGI=ST FOR GENERAL INFORMATION, SPECIFICATIONS,
VARIES) | 16 050 VARIES) | 14 700 VARIES) | 13 420 VARIES)| 12 110 VARIES)| 14 360 VARIES)| 13 010 VARIES) | 11 730 VARIES)| 10 410 AND DESIGN STRESSES. ’
CURTAIN HORIZ 0 e 10510 | 99 4 10 440 98 4 10 440 98 4 10 400 | 98 4 810 | 8% 8700 2 | e
CURTAIN HORIZ L 0 | a2 12 740 | 120 4 10 840 102 4 940 | 84 4 7040 6 4 12 740 | 12 7040 6
TURTAIN HORIZ & 0 | p 700 | 44 2] 4090 | B9 2] 480 | 83 2] 2870 | 27 2] 700 | 4 2870 | 27 | ¢ o STANDARD DESIGN
WING 5| FL 0| s 8720 | 18 2 8720 | 18 2 720 | 18 2 3720 8 2 720 | 1 2720 8 | s =
WING F 5 0 | s 760 | 13 2 2760 | 13 2 760 | 13 | % 3760 3| 2 2760 | o 2760 3 |5 < FLARED WING HEADWALLS
WING L FL 0| s 9670 | 93 16 120 74 12 570 59 E R0 | 42 E 9670 98 9020 | 42 | % ~ %
WING 5L 5 0 | s 2 450 | 59 2 10 270 2 080 8 E 5900 8 E 2 450 | 5 5900 | 28 | s ] -
WING SL F L 0 | s 22 720 | 54 19180 15 520 &7 12 070 | 28 22 720 | 5 12070 28 | s oy i}
[WING SL F 5 0 | <6 4260 | 34 12 080 910 3 7710 8 4280 & 7710 S5 > i 3 TWIN REINFORCED CONCRETE BOX CULVERTS
[CENTER EFH 0 | 5 1690 | 55 9910 8110 8 6320 | %0 1690 55 6320 s & o e
CURTAIN VERT 15 | t1] 64 2410 | 242 56 2260 | 199 50 2110 | 166 43 1960 | 182 59 2410 | 728 1960 | 120 | t1 — o PROJECT DEVELOPMENT DIVISION
RE INF STEEL 7425 kg 5886 kg 4823 kg 3257 kg BB kg 22 kg a IOWA DEPARTMENT OF TRANSPORTATION
ESTIMATED PARAPET. =
QUANTITIES LONG [WINGS 101.5 m 74.2 m3 55.5 m 8.2 m 92.9 n® 33.8 m° S JULY, 1995 MTWH 45-6-95
ONE_HEADWALL FODTING ’

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

REVISED 1/98; BEND DIMENSIONS OF 7l BAR CHANGED.
TWH456M.501




