5 QUANTITIES CORRECTED & 3'x3"& d'x4’ ADDED.

REVISED 1/98; BEND DIMENSIONS OF 4il CHANGED
REVISED : 8/89
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)
BILL OF REINFORCING FOR ONE HEADWALL 0% SKEW CULVERT SPAN X CULVERT HEIGHT
LocATION SHAPE | BAR 8 X 10 8'x 8 8'X ¢ X 5 X a X8 X6 6'X b X4 oX3 5'X 6 5X 5 5X 4 5% 3 4 q X3y BAR
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 T | NO. | LENGTH WT.| NO. |LENGTH [WT.| NO. | LENGTH [WT. | NO. | LENGTH |WT.
FENCE ANCHOR Sfal 2 | 31 11 2| 31 112 | 31 |1 2] 31 1|2 34 |12 | 3 |1 2|31 [1] 2|31 |12 31 1|2 31 |72 |31 (112 31 |12 |31 (1|2 3 |12 31 |1, 2|31 |1]|50
WINGWALL, B.F.He bl 2 1349 |46 2 | 281 (3| 2 | 225 (30| 2 19-4 26| 2 16-3 22| 2 | 26-7 |36 2 |5 (30 2 |19 26 2 16" 22 ] 2 |25 (30| 2 19-4 26| 2 | 163 (2| 2 | 13- 172 [16-3 |22 2 131 17| 4l
6 | 2 EACH 12 | 2 EAcH o | 2EACH o | 2 EACH 4 | 2EACH 1o |2 DACH o | 2ECH o | ZECH 4 2 EH o | 2 EACH o |2 B 2 EACH 2 eaci 2 EACH 5 EacH
WINGWALL, B.F H. w2 | g5 18 10 J2a0 | 2 =g To is6 | o ies To (87 | (8o lii=8 To (59 |t s To (35 | 2 g o [1se | & ime To a7 | S s To | se | Ao hisTo |3 16| (S I8 10 (a7 | (S e To 59| b i To 35| 2 | ZEA hie | Ao hieg o 35| 2 | 2EAM e | a2
33-4 27-2 20 171 14'-10 274 2I-0 -1 14-10 210 1711 14-10 14-10
WINGWALL, FF A, 3 | 2 | 49 (12 2 | % (60| 2 | or5 (47| 2 | 194 (40| 2 | &3 |34| 2 | 281 |60 2 | 25 |41| 2 | 194 |40| 2 | 163 |34 a2 |25 |a1| 2 | 194 40| 2 |63 4] 2 2] 2 [16-3 (34| 2 | 13- |27 | 03
WINGWALL, FFH ot | B 80T Issa| 1 600 et IS 670 isa | B gr o i S (60 73 6T 0 e [0 8110 e | B (4T T0 i | & ar D |13 @ 0 ER e B ETT | BT 13| @ S 65T 1| e BT | e
P FEA, g |81 0 g |81 0 w8510 g B g (BT 0 e |87 7 var |81 | BT 0 e (800 g |82 g |87 0 VAR wir 810 wr |07
2 EACH 2 EACH 2 EacH 2 EACH 2 EAcH 2 EAcH 2 EACH 2 EACH 2 EAcH 2 EACH 2 EAcH 2 EACH 2 EAcH 2 EACH
60 |2 52 | 2 W0 |2 32 | 2! 2% |3 52 |3 4 |2 2 |2 % | 2 a0 |3 3 |2 2% |2 20 % 2] 20 2!
WINGHALL, FF.V. o e 210 e GL 2o s J6 10T st JEanTTo os | b 2T To 7 | OB ATTo s 2T o st L aT T s B AT 7o st | fh (2770 st | 23T o BE T T0 (1| ZO S| g 2110 7| BT To s e
1z-8 10-9 -9 -6 56 10-9 §-9 -6 -6 §-9 6 66 ] 56
WINGVALL, FF.V. 42| 2 | 120 (16| 2 | 10-0 |13 2| B0 |1 | 4| 70 |18 4 | 60 || 2 3 2| 80 |4 70 [19] 4] 60 | 502 | 80 || 4 | 70 [19] 4| 60 16| 4 3[4 |60 |6 4| 50 |54
12 | 2 EACH 12 | ZEACH 12 | ZEACH | 2 EACH o | ZEACH P 2 EACH 2 EACH 2 EACH 1 |2 EACH 1 |2 EACH 1 |2 EACH 2 12 |2 EACH 12 | ZEACH
WINGWALL, B.F.V. 53 27110 |43 2110 |43 2110 |43 10 |43 2110 |43 3 27110 |43 2110 | 43 2110 |43 s 2110 |43 2710 |43 2710 |43 3 2710 |43 2110 |43 | 53
1 iR 125 ViR |21 R 2 i | 2] i |20 ] VAR iR | 2] ViR |21 UCIE i |20 ] i |2 ] iR |27 VAR iR |23 iR |y
52 2 EACH % 2 EACH 2 2 EACH 2 2 EACH 14 2 EACH 40 2 EACH 2 EACH | 2 EACH 2 2 EACH 2 2 EACH 14 2 EACH 8 14 2 EACH 8 2 EACH
WINGWALL, B.F.Ve 504 -7 10 |685 57710 (487 -7 10 il &7 10 |209 710|139 87 -7 10 311 5-710 |209 §-710 (139 s 710 311 8710|209 §-710 139 s 8710 (139 =110 |67 | 5c4
) we 877 iR |81 w877 | 1 e (B0 VAR e (877 R |81 (AR iR (51 e (87 we (871 VIR wr |87 1 wr |l
WINGWALL, B.F.V. 55 | 38 | 106 46| 2% | 106 28 - | - | -| -| - |- -| - |-l P2 I I N I I e I A I O A A e I A A A R A I IR I I I I R
WINGVALL, B... Sc6 | 2 | 168 (% 2 | 148 (31| 2 | 125 |2 4 4 05 (a3 2 3| 2 | 125 (26| 4 | 175 4| 4 | 05 |43 4 | 95 (39 2 | 125 (26| 4 | 15 |48 | 4 | 0-5 (43| 4 | 95 |38 B 4 | 95
APRON, LONG T80T T. Wl | 6 | 236 (90| 6 | 196 78| 6 | 156 62| 6 6 |16 |4 | 5 65| 5 | 156 (52| 5 | 136 |45 | 5 | 16 (3| 5 | 96 (32 4 | 156 |4 | 4 | 136 (36| 4 |16 (3 | 4 | 96 |2 313 | 96
APRON, LONGIT. 8071, 42 | 6 | 296 18| 6 | 235 (94| 6 | 174 |63 6 6 |15 |4 6 9| 6 | 174 |69| 6 | 144 |51| 6 | 15 (45| 6 | 86 (34| 6 | -4 |ea| 6 | 14-4 |51| 6 | s |46 | 6 | &6 |3 %] 6 | 86
APRON, LONG T.,TOP 6l | 8 | 256 282 8 | 196 234 8 | 156 |is| 8 8 | 16 |138] 6 16| 6 | 156 |140| 6 | 1¥6 [122] & | 6 |04 6 | 96 |8 | 5 | 156 [16| 5 | 136 |l | 5 | "6 |8 | 5 | %6 |1l 89 3 | 96
2 EACH 2 EACH EACH 2 EACH £ACH 2 EACH 2 EACH EACH £ACH EACH
12 2 0|2 6 |2 3 4|2 10 6 |2 6 |2 42 2 EAcH 6 |2 6 |2, . |2 2 EACH 2 EACH
APRON, LONGIT, 0P 62 | ip 5100 28|\l 44 TO 14T (g SS9 T0 T gy vie 92003y M|y (SO0 T yjy FT0 9y 450 3 2 GHO fie B sato Gy 590 ss o s o s 2 A s 5|2 | 2HM e en
APRON, LONGIT., 0P 873 | 2 | 349 104 2 | 81 86| 2 | 225 |61 2 2 [ 163 |43 2 86| 2 | 225 (67| 2 | 194 |58 2 | 63 |49 2 | (3-1 |39 2 | 225 |e7| 2 | 194 |58 | 2 | 63 |49 2 | 131 |3 9] 2 [ 3]0
PARAPET, VERTICAL G0 6l 69 17| &l (ea| 17 | 61 63| 17 6 63| 13 53 13 | -1 (53| 03 | G-I |63 13 | G- |83 13| -1 (83 11 | 6- (45| 11 | 61 |45 | I | 6-1 4| 1 | 6 |4 ST 7 | 6 2 di
PARAPET, HORIZONTAL il 4| 92 (15 4] 92 |15] 4| 92 |15 4 4 g7 |15 4 59] 4| 12 (58] 4 | 12 |53 4| 12 [59] 4| 12 [59] 4 | 62 |50| 4 | 62 |50 4 | 62 |50] 4 | 62 |50 @] 4 | a2 |3 |1
APRON, TRANS., TOP e | 200 e B e B0 s 8 BT e B ;e 80 s 5 0 o I e T A B I R A % w10 % e | em
. n n
TRANS, ViR | 50 RIS RS VAR R | VAR | R[S | 10 W w0 R |10 iR | o VIR | g3 w0
S 0| 39 6 | 39 2| 39 o g | 39 5 ] o | 23 ;|2 o | 23 o | 23 ;2 o | 23 3 |2
- Bbm2 T0 255 ) 180 10 " T0 66 T0 130 T0 8 0 57 10 39 Ta 24 T0 57 T0 39 T0 24 0 1z
TRANS.) R | Y wiR| 1% R[S VAR R |8 ViR | g% ViR | 1§ ViR | 1% I WR| 1S R | G1% R | 8 iR | % R | 5%
CURTAIN, HORIZONTALL Bp!l 4 86 Ell 4 8'-6 5l 4 86 5l 4 4 86 51 4 b'-6 39 4 b6 39 4 b6 39 4 66 39 4 [5) 39 4 56 33 4 56 33 4 56 33 4 5'-6 33 4 4-6 217 4 36 21
CURTAIN, HORI ZONTAL 62 | 8 | I6-4 1% 8 | 137 63| 8 |-l |143| 8 8 | 87 (103 8 | 137 (163 8 |1-0 |42 | 8 | 9-0 |18 8 | &-1 03| B | 14 88| 8 | (-0 |142| 8 | 9-0 || 8 | 87 03 8 | T-4 88| 8 | 87 |13 8 | T4 |88
WING SLOPE, BOTH F. bsl | 4 | 78 46 4| T8 46| 4 | 18 |46 4 4 | 18 (46| a4 | 78 |46 4 | 7B |4 | 4 | 7-8 |46 4 | T-8 46| 4 | 18 46| 4 | 18 |4 | 4 | -8 (4| 4 | 78 |4 4 | 7-8 46| 4 | 18 (46| 4 | 78 |46
WING SLOPE, BOTH F. 6s2 | 4 | 3-0 186 4 | 246 47| 4 | 18-0 08| 4 4 |6 (63| 4 | 2476 [147| 4 | 180 Jlog| 4 | 149 |83 4 | W6 69| 4 | &4 |50 4 | 1§-0 |log| 4 | 14-9 83| 4 | -6 (69| 4 | B-4 50| 4 | 116 |63 4 | -4 |50
WING SLOPE, F.F bs3 2 36°-3 109 2 299 89 2 233 0 2 2 16-9 50 2 29-9 89 2 233 70 2 20'-0 [ 2 18°-9 50 2 13-6 41 2 23-3 0 2 20°-0 B0 2 16'-9 50 2 136 41 2 16'-9 50 2 13-b 41
CURTAIN, VERT, St | 24 | 76 188 20| T-0 46| 16 | 66 |i0B| 14 2 | 6% 19 170 |39 15 | 66 02| 13 | 66 |8 1l | 66 15| 9 | 66 |6l | 14 | 66 (95| 12 | 66 |8 | 10 | 66 (68 8 | 6-6 54| 3 | 66 |6 | 1 | 66 |41
REINF. STEEL 4918 Tbs. 689 Ibs. 2450 Ibs. 2023 Ibs. 1641 Tbs. 3442 Tbs. 2254 Ibs. 1844 Ibs. 1483 Ibs. 1137 Ibs. 2141 Tos. 1744 Ibs. 1393 Ibs. 1058 Ibs. 129 Ibs. 922 Ibs.
WTITES PARAPET 4 1.3 36 1.3 214 12 179 12 146 12 16 12 256 Ll g7 L 135 LI 106 Lt 8.0 10 159 10 128 1.0 10.0 1.0 5 0.9 a5 0.9 6.7
MDA CONCRETE| WINGWALLS 134 | clyd. | 81 | ciye. 50 | cuyd |31 | cuyd |25 | cuyd |80 | cuyd |50 cuvd | R | cuyd |25 | cuye |15 | cuyd |80 | cuyh |31 cuyd cuyd |15 | cye. cwyd. |15 |y
FOOTINGS 223 170 ni 9.7 79 153 10.6 BT 1.0 54 9.9 B.I 6.5 5.0 6.l 43
& NOTE: INCLUDES TOP OF WINGHALL GUANTITIES.
WEICHT OF BARS OVER 400 LONG INCLUDE
AN ALLOWANCE OF 2-0 FOR LAP.
HEADWALL NOTES:
BENT BAR DETAILS THIS HEADNALL 1S BASED ON A 3:l SLOPE NORMAL TO CENTERLINE OF ROADWAY.
THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
8 23 ALL EXPOSED CORNERS OF 90° GR SHARPER ARE TO BE FILLETED WITH 4 3/4"
el B DRESSED AND BEVELED STRIP.
f T ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE EUNCRETE
=2 o i S POURED. ALL SLAB AND FLOOR REINFORCING STEEL 1S TO BE SUPPORTE
- T _ 02 Y EAR CAAIRS AT TTERVALS OF NOT MORE.THAN 5-0°1N EToER DRELTOn
e < g AS OUTLINED IN THE STANDARD SPECIFICATIONS.
X bE3 = CLEAR DISTANCE FROM_FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2"
UNLESs OTERIISE IOTED 08 SADIN. CLEARAICE T0. T B0TTON ENDS 0F
26 VERTICAL BARS SHALL BE 3 INCHE
I @ CONCRETE QUANTITIES ARE ESUMATED FROM BACK OF PARAPET.
m HORIZONTAL TAILS OF BARS "b* & *s” ESTINATED T0 EXTEND 2-0 BEYOND
BACK OF PARAPET (INTO END OF BARREL). Lot TUONAL 81k
. 5t 1% AND "6F3* ESTIMATED T0 PROJECT INTO END SECTION
2-10 LENGTH QF BARREL A MINIMUM OF 20 BEYOND BACK OF PARAPET.
THE “LENGTH COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY
TO MEET THESE REQUIREMENTS.
m; >< s
1
\ [
NOTE N STANDARD DESIGN
40 1. SEE DRAW\NG%FOR GENERAL INFORMATION, SPECIFICATIONS, =4 .
AND DESIGN . i ! 3 - FLARED WING HEADWALLS
LENGTH 2 >
e 5¢4,5,46 R ]
y 2 a
- "—’1 %30 FOR 3'x 3 z7 <2 REINFORCED CONCRETE BOX CULVERTS
il . & - 2
oS — Al HIGHWAY DIVISION
© ] IOWA DEPARTMENT OF TRANSPORTATION
sfa NOTE: = 3
6p2 ALL DIMENSIONS ARE QUT 10 0UT. b _o_
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