BILL OF REINFORCING FOR ONE HEADWALL 0° SKEW CULVERT SPAN x CULVERT HEIGHT
o LoCATION Py 2% 12 2% 11 2% 10" 2% 9 2% 8 27X T 2% & 7% 5 2% & 0% 12 0% 11" 10 % 107 o
NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO. | LENGTH | WT. | NO.| LENGTH | WT.|NO. | LENGTH | WT. | NO.| LENGTH | WT.|NO.| LENGTH | WT. | NO. LENGTH | WT.|NO.| LENGTH | WT.|NO.| LENGTH | WT.| NO.| LENGTH | WT.| NO. | LENGTH | WT.
5fa FENCE ANCHOR (GALV.) 2 2-10 6|2 2-10 | 6|2 | 2-10 6|2 2-0 6|2 2-10 6|2 2-0 6|2 2-10 6|2 2-0 6|2 2-0 6|2 2-10 6|2 2-0 6|2 2-0 6 |5ta
bl WINGWALL, B.F.H. 2 40-10 58| 2 | 379 | 50| 2 34-8 46| 2 | 31-1 42| 2 28-6 38| 2 255 34| 2 | 22-4 30| 2 193 26| 2 I6-2 22| 2 | 40-10 58| 2 37-9 | 50| 2 | 34'-8 | 46 |4bl
20| 2 EACH 1s | 2 EACH 16 | 2 EACH 14 | 2 EACH 12 | 2 EACH 10 | 2 EACH o | ZEACH 6 | 2 EACH 4 ZEACH 20 2 EACH |g | 2 EACH |6 | 2 EACH
462 WINGWALL, B.F.H. 20 11=7 70 341 | 8 117 To | 288|, I8 | 117 TO 2404k |11=7 T0 195 \2 1= T0 18| 10 117 To ng | B -7 To 87 | & 17 To| 59 | & 1117 To| 35 | 20 11-7 To 341 |18 |11-7 T 288 8 |11°-7 To 240 | ab2
- 395 - 3604 - 333 - 302 - 27-) - 24-0 - 2011 <1710 ) - 395 - 364 - 333
563 WINGWALL, F.F.H. 2 [ 40-11 80| 2 | 3¢-10 | 79| 2 | 34-9 12| 2 | 3-8 66| 2 2817 60| 2 | 255 53| 2 | 22-4 | 47| 2 | 19-3 40| 2 | 162 | 34| 2 | 40-1 | 90| 2 | 37-10 79| 2 | 34-9 12 |5b3
22 | 2 EACH 20 | 2 EACH 1g | 2 EACH 16 | 2 EACH 14 | 2 EACH 12 | 2 EACH 1o 2 EACH s | 2 EACH 6 ZEACH 22 | 2 EACH 20| 2 EACH 1g | 2 EACH
554 WINGWALL, F.F.H. 2. 86 To 551 | 20 186 To 4e8|,I& | &7 To 393(,\8 | &-7 To 324\t 87 To 261 | 12 -7 To 204|\0 87 To 154| B -7 To |n0| & 770 73|22 |&-6 To s51[2% 8- To 468 |,8 &-7 To 393sba
- 39 - 365 - 334 - 303 - 212 - 24-0 - 2011 - 1710 ) - 396 - 365 - 33-4
21 4-10 TO 19| 4-11 TO 17 4-11 70 15 | 4-11 TO 13 5-0 T0 " 7 |5-3 10 5 |55 T0 21 4-10 TO 19 | 4-11 TO 17 4-11 To
505 INTERIOR WALL, BOTH F.H. VAR. 27-4 %2|vaAR. 25:-4 |S90|vaR. 23-3 |2O|var| 213 2%|var. 19-3 | 184 |var. VAR, 13-3 | OB |var. T2 | M |vaR. 27-4  3%2|vaR. 25-4 3%|yar. 23-3 | 250|50S
76 2 EACH 10 | 2 EACH 4 2 EACH s | 2 EACH 55 | 2 EACH 32| 2 EACH 26 2 EACH 76| 2 EACH 70| 2 EACH 64 | 2 EACH
401 WINGWALL, FF.V. i 210 To 448| 1O 1210 T 390| 8% |2"-10 To 337|,3 |2*-10 To 286 32 2-10 To| 238| %6 210 To| 13,26 210 To 83 |6 | 29 T0 444 |10 | 2-9 To 386 5% | 2-9 TO | 333|4c)
41410 - 1310 -2 e - 101 - ) ] L) - 139 - 1210
36 2 EACH 30| 2 EACH 24 | 2 EACH 1g | 2 EACH 36 2 EACH 30| 2 EACH 24 | 2 EACH
402 WINGWALL, FF.V. 9-6 T0 295 9-6 T0 235 9-6 10 181 1 T Ty U [y Uy PR i g 9-5 70 293 9-5 70 234 -5 70 180 | 4c2
var, 978 7 var. 978 1 var, 978 ] var, 978 | var. S5 T var, &8 var. 95 1
403 WINGWALL, FF.V. 4 139 37| 4| 12-9 (34| 2 -3 16| 2 | 10-9 14| 2 9-3 13|2 &9 12|2 7-9 |10|4 6-9 18| 4 &9 | I5|4 (3-8 37| 4 12-8 34| 2 (-8 16 |4c3
4c4  INTERIOR WALL, BOTH F.V. 2 18 2|2 18 (2|2 19 2|2 18 2|2 -9 2|2 -8 2|2 -8 2|2 -8 2|2 -8 2|2 -8 | 2|2 1-8 2|2 I8 2 |4ca
50 | 2-0 T0 46 2-0 T0 42 2-0 T0 38 -1 TO 34 111 T0 30 1-11 T0 26 111 T0 22 111 TO 18 1I-11 T0 50 1-11 T0 46 111 TO 42 =11 T0
45 INTERIOR WALL, BOTH F.V. var, 2= | 29 var, - 24 R, o | B lvar, 9 |10 var, e "B lvar) 710 | %8 lvar. e-10 | T8 lvar, 510 | ST |var., 4-10 | 4 |var. 12-10 2% |var. -0 2! |var. 1010 179405
5c6 WINGWALL, B.F.V. 12 45 |12 | 740 T0| 46 |12 |16 T0| 46 |12 [ 216 To| 46 |12 |16 30| 46 |2 |10 o 46 |, 2 |2-10 70| 46 |12 | 3-5'F0 | 45 |12 | 55T | 45 |12 | 3570 | 45 | 506
- - 2 2 2 2 2 2. o . a <
, VAR. VAR, 2710, var. 27100 VAR, 2710, VAR, 2100 vaR, 2710, VAR, 2700, var, 270 ] var, 23] iR, 22 ]
o . w2 1 | 2 EACH 10 2 EACH 34| 2 EACH 28 | 2 EACH 20 2 EACH 1a | 2 EACH 64 2 EACH g | 2 EACH 52 | 2 EACH
567 WINGWALL, B.F.V. ok, 810 T0 923| %8 g-10 T0 807|532 |8"-10 To 698, |a*-10 To 594/ 4 &-10 To 495| 3 &-10 To 405| 2 &-10 To 319,20 810 To|215| 4t (&-10 To 143|\ 8% |&-a T0 a1a| 3% | &-9 To 802,52 &9 TO 694|5c7
- 1810 <1710 <161 - is1 -4 " 140 <130 - 1-e <109 ) ) - 1610
508 WINGWALL, B.F.V. 50 106 |548| 44 10-6 |482| 38 | 10-6 |416| 32 | 10-6 |350| 26 | 10'-6 | 285| 20 | 10'-6 |219| 14 | 10'-6 | 153 |- -== | -==|-=-| --- |-—|50 10'-6 |548| 44 | 10'-6 482| 38  10-6 416 |5c8
509 WINGWALL, B.F.V. 4 17-9 14| 4| 16-9 (10| 2 I5-9 33| 2 | 14-9 31 |2 13-9 29| 2 12-9 21| 2 19 25| 4 10-9 45| 4 | 9-9 |4 | 4 (78 74| 4| 168 70| 2 | I5-8 33 |509
4dl_|APRON, LONGIT., BOTT. 17 27-6 312| 17 | 25-6 (290 17 | 23-6 |267| 17 | 216 244 IT | 196 |221| 1T 17-6 199 17 | I5-6 |I76| 1T | 13-6 |I53| (7 116 131 |15 | 27-6 276| 13 256 (22| | 13 | 23"-6 |204|4dl
4d2 APRON, LONGIT., BOTT. 6 | 35-9 143| 6 | 32-8 [131| 6  29-8 119| 6 | 26-1 107| 6  23-6 94| 6 | 20-6 82| 6 IT-5 |70| 6  14-5 58| 6 | 1“6 46| 6  35-9 |143| 6 | 32-8 I3 | 6  29-8 119 4d2
6F1 | APRON, LONGIT., TOP 24 27-6 99|24 25-6 919 24| 23-6 |BAT| 24 21-6 | 775| 24 | |9-6 |703| 24 |76 |63 | 24 | I5-6 559| 24 | 13-6 |487| 24 [1’-6 | 4I5| 20 | 27-6 826| 20 25'-6 |166| 20 | 23-6 7066l
62 APRON, LONGIT., TOP 16 | 100 368], 18 15716 70| 320| 14 | 56 T | 266,12 | £-5°F | 17|10 | 2510 i |10 | 55050 har [ 8 | 3550 10| 6 |20 | 73 | 4 | 2556 | a5 |18 |t To 36s . B |-1g 70| 320 14 | 26 Ta 266 6te
! ! VAR "24-10 VAR- " 2210 VAR- 20"-10 VAR “lg-10 VAR- “l6-10 VAR "14-10 VAR- 1210 VAR “lor-10 VAR “gi-10 VAR "24-10 VAR "22:-10 VAR-| 20-10
673 APRON, LONGIT., TOP 2 | 40-1l 130| 2 | 37-10 [114| 2 | 34-9 104| 2 | 3-8 85| 2 281 86| 2 | 25-5 76| 2  22-4 |67| 2 19-3 58| 2 | 162 | 49| 2 | 401l |I30| 2 | 37-10 114| 2 | 34-9  104|6F3
411 PARAPET, VERTICAL 51 6-1 (20749 -1 199|439 | 6-1 |193|49 6-1 1189|439  6-1 199|498 G-I 19|43 6-1 | 19943 6-I 199 43| 6-1 | 19943 6-I 17541 | &-1 |167| 41 | &-1  167] 4l
7J1 PARAPET, HORIZONTAL 4| 26-8 28] 4 | 265 |216] 4 262 214| 4 | 26'-2 214| 4 26'-2 |214| 4 | 25-11 |212| 4 | 25-11 |212| 4 | 25-1l |212| 4 | 25-11 212| 4 | 22-8 |185| 4 22-5 183| 4 | 22'-2 |18l | 1)1
34| 2610 31| 26- 29 | 26— 26 | 264 23| 264 21 261 T0 18 |26'-1 TO 15 | 26'-1 TO 13 26'-1 T0 34| 22-10 31 22-7 T0 29 224 To
6mi |APRON, TRANS., TOP VAR, T0 393 '88T|vaR.TO 37-10'%C\vaR.To 36'-10'376|vAR. TO 35'-9 '2'2vaR.|T0 34-7'%%2\vaR, 337 94 |var. “32-6 | T92|var. 314 |B4T|vaR. 307 5%3|var.To 35'-3'%83vaR. “33-10 |'3!3|vaR. | 32-10 |'20!|6MI
24| 209 22 208 20 207 18| 201 16| 20T 14| 206 12| 206 10| 206 8 | 206 24 169 TO 22 168 10 20 |16"-7 TO
6m2 |APRON, TRANS., BOTT. VAR, T0 32'-3 955 |VAR. 7O 31-2 858 |VAR.|T0 30°-1| "' |vAR. T0 281 7' |VAR. TO 28"-1 8% |vaR,TO 27-0| 49% |vaR. TO 26-0 4% |vAR. TO 25-0 3%2|vaR.TO 24-0/ 2T |vaR. 28'-3 B''|vaR. 212 T24|vaR. 261 B4 |6m2
6p1 (CURTAIN, HORIZONTAL 4| 25-3 152| 4 | 25-2 (151 | 4  25-1 |151| 4 | 25-1 151 | 4  25-1 |151| 4  25-0 |150| 4 | 25-0 |150| 4 | 25-0 |150| 4  25-0 150 4 | 2I-3 |128| 4 212 |127| 4 | 21~ |i27|6pl
p2 CURTAIN, HORIZONTAL 8 | 181 223| 8 | IT-4 208 B 16~ | 193] 8 | 14-10 178| 8 | I3-7 |163| 8 | (2-4 |148| 8 Il | 133| 8 | 9-10 | 118| 8 | &-1 |103| 8  18-1 223| 8 | I7-4 |208| 8 | I6'-I | 183|6p2
5| WING SLOPE, BOTH F. 4 78 46| 4| 78 (46| 4 T8 4|4 | 78 46| 4 T8 |46|4 T8 46|4  T-8 46| 4 T-8 46| 4 T-8 46| 4 | T-8 46| 4 T1-8 46| 4 | T-8 | 46 |6sl
"6s2 WING SLOPE, BOTH F. 4| 37-6 225| 4 | 34-3 |[206| 4 | 3-0 | 186| 4 | 27-9 |167| 4 24-6 |147| 4 | 21-3 | 128| 4 | 18-0 |108| 4  14-3 89| 4 | 16 | 69| 4  37-6 |225| 4 | 34-3 206| 4 | 3-0  186]6s2
53 WING SLOPE, F.F. 2 | 42-9 135 2 | 39-6 119 2 | 363 103 2 | 33-0 99| 2 29-9 89| 2 266 80| 2 23-3 | 70| 2 20-0 60| 2 | 16-9 50| 2  42-9 |135| 2 | 39-6 13| 2 | 36'-3 103|653
54 INTERIOR WALL, BOTH F. 2 | 29-10 90| 2 | 21-1 83| 2  25-4 76| 2 | 23-1 | 63| 2 20-1| | 63| 2 | I8-8 56| 2 | 16-5 | 49| 2 I4-2 43| 2 | (-1l | 36| 2  29-10 90| 2 | 277 83| 2 | 25-4 16 |6s4
+1_CURTAIN, VERTICAL 41 -0 (342|133 79 315|371 7-6 289|35 | 7-3 265/ 33  T-0 |241|31 6-9 218|293 6-6 (97|27 | &-6 183/ 25 6&-6 | 16939 8-0 |325/ 37 79 299| 35 | 16 |274|5tI
REINF. STEEL 10,244 LB 3144 (B 8120 LB 7150 L8 6141 LB 5356 LB 4560 LB 3723 18 3124 L8 5574 LB 8484 LB 7505 1B
gj}r'#fr"fs?s PARAPET 4] 2.8 2.7 26 26 26 25 25 25 25 25 24 23
ONE HEADWALL | CONCRETE |WINGWALLS|28.1  88.2 CY [21.8| 757 CY 169 647 CY |140 566 CY |IL4 464 CY |&I  383Cr |62  341CY |45 286CY |30 235CY [281 803CY [21.9 684 CY |163 58I CY
FOOTING X|57.3 5.1 5.2 40.0 32.4 28.7 |25.4 2.6 1.9 9.7 4.1 38.9
A INCLUDES TOP OF WINGWALL QUANTITIES.
BENT BAR DETAILS ¥ ASSUMES APRON AND FLOOR ARE EQUAL THICKNESS, ADJUST CONCRETE QUANTITIES
. FOR TRANSITION WHERE APRON AND FLOOR THICKNESS ARE NOT EQUAL.
AL : e HEADWALL NOTES Nore
- 3. H 2
-3-0 | | -3 : WEIGHT OF BARS OVER 40'-0 LONG INCLUDES AN ALLOWANCE OF 2'-3 FOR LAP.
- - I. SEE DRAWING [TWRCB GI-12]FOR GENERAL INFORMATION, SPECIFICATIONS, AND LENGTHS SHOWN FOR BARS OVER 40'-0 LONG DO NOT INCLUDE LAP.
) o DESIGN STRESSES.
3 2. THIS HEADWALL IS BASED ON A 3: SLOPE NORMAL TO CENTERLINE OF
¢ ROADWAY.
4b1,2, 5b3,4 & 6F3 3. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AD ’03) lowa Department of Transportation
4. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED BY BAR
5¢7,8,9 41 CHAIRS AT INTERVALS OF NOT MORE THAN 3'-0 IN EITHER DIRECTION & Highway Division
AS OUTLINED IN THE STANDARD SPECIFICATIONS. = STANDARD DESION
50k | 9% 483, LENGTH 2-8]  LENGTH S. CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO w §
R | ‘ TR 30 7 BE 2" UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS 5 u TWIN REINFORCED CONCRETE
s OF VERTICAL BARS SHALL BE 3 INCHES. N BOX CULVERTS
e o { \0-45 o-a} 6. CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. 3 =
ra S L A 7. HORIZONTAL TAILS OF BARS “b* & °s* ESTIMATED TO EXTEND 2'-0 BEYOND & s APRIL, 2012
I i\ R BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS “d’, “6Fl% AND =l Ve
s . "6F3* ESTIMATED TO PROJECT INTO END SECTION OF BARREL A MINIMUM OF & 2 FLARED WING
6sl 683 . 2’-0 BEYOND BACK OF PARAPET. o 3
NoT 684 8. THE "LENGTH' COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY TO MEET d g HEADWALLS TWH 0-4-12
ALL DIMENSIONS ARE OUT TO OUT. D = PIN DIAMETER. THESE REQUIREMENTS. = 0° SKEW




