o
BILL OF REINFORCING FOR ONE HEADWALL 15%® SKEW CULVERT SPAN x CULVERT HEIGHT
LOCATION SHAPE 10 % 12/ | 10 11" 10" 10 10" 9' 10" x 8 | 10" 7" 10" 6' 10"x 5 | 10" x 4
BAR| No. | LENGTH | WT.[BAR| No. [ LENGTH [ wr.|BAR] No. | LEN6TH | wT.|BAR[ No. | LENGTH [ wr.|BAR] No. | LENGTH | WT.|BAR| No. [ LENGTH [ wr.|BAR] No. | LENGTH | WT.|BAR] No. [ LENGTH [ WT.[BAR] No. | LENGTH | WT.
FENCE ANCHOR (GALV.) 5fa 2 2-10 6 |sta] 2 2-10 6 [sfa] 2 2-10 6 |stra| 2 2-10 6 |sta| 2 2-10 6 |sta] 2 2-10 6 |sta| 2 2-10 6 |sfa| 2 2-10 6 |sta] 2 2-10 6
WINGWALL, F.F.H. sol| 2 a-3 |90 sl 2 3g-2 | 80 |sbl| 2 35-0 |13 |01] 2 3=l | 67 |sbl] 2 28'-10 | 60 |5b1] 2 25-8 | 54 |sb1] 2 22-1 | a1 |301| 2 19-6 | 4l [sbI] 2 16-5 | 34
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.H. 5b2 | 22 VAR 570 |5b2| 20 VAR 482 |5b2| 18 VAR 405 |5b2| 16 VAR 334 |5b2| 14 VAR 270 |5b2| 12 vAR 212 [5b2| 10 VAR 160 |5b2| 8 VAR 115 |5b2| 6 VAR 7
9-2140-2 9-237-1 9'-2:34'-0 9-2:30-11 9-2:21'-9 9-2:24-8 g-2:21-1 9-2118-5 9-2115"-4
WINGWALL, B.F.H. 3| 2 45 | 58 [ab3| 2 38-3 |51 |ab3| 2 351 47 |4b3] 2 32-0 | 43 [ab3] 2 28-11 | 39 |ab3] 2 25-3 | 34 |4b3] 2 22-8 |30 |4b3] 2 19-1 [ 26 |4b3] 2 16-6 | 22
WINGWALL, B.F.H avajzovar | 2B Vs lanal s var | 2B 1 pao |aval 16 var | 2 EAM | oag |ana| 1avar | 2 B2 03 fabal1zvar | 2 MM Lier |apal ovar | ZEAM 1 ioa |ane svar | 2 Lo fapa] svar | ZEAM |6 |apa| avar | 2B | 5
T 12-5:40-4 12-5:37'-3 12-45341 12/-4:31"-0 12/-4:27-11 12/-4:24'-9 12'-4221'-8 12/-4:18"-6 12-4115'-5
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, F.F.V. 5cl |152 VAR 1381 |6c1 | 70 VAR 854 |5cl | 86 VAR 695 |5c! | 76 VAR 565 [Scl | 52 VAR 364 |4cl | 46 VAR 191 |4cl | 40 VAR 119 |4cl | 26 vAR 80
2-8:14-9 2-8:13-T 2-8:12"-10 2-8:11-T 2-8:10"-9 2-8:9-9 2-8:8"-9 2-8:6'-6
WINGWALL, F.F.V. (0) sc2| 2 14-11 | 31 fec2| 2 13-11 | 42 [sc2] 2 1211 | 21 [se2| 2 -1 | 25 [sc2| 2 10-11 | 23 Jacz| 2 911 13 f4c2| 2 8-l 11 Jac2] 2 611 9
WINGWALL, F.F.V. (A) sc2| 2 4=l | 31 |ec2] 2 13-1 | 42 |sc2| 2 12-11 [ 27 |se2] 2 -1 | 25 |sc2| 2 10-11 [ 23 [ac2| 2 9-11 13 f4c2| 2 8-l 1 Jac2] 2 611 9
2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH 2 EACH
WINGWALL, B.F.V. 6c3|76 VAR 1451 |6¢3| 70 VAR 1284|6c3| 64 VAR 1130 |5¢3|58 VAR 68l |sc3|52 var 585 |5c3| 46 VAR 494 |6¢3|40 VAR 477 |5c3| 26 VAR 235
,
6'-9:18'-8 6'-%:17"-8 6'-9:16"-9 6'-9:15'-9 6'-9:14'-10 6-9:13'-10 6'-9:12'-10 6-9:11"-11 6'-9:10"-7
WINGWALL, B.F.V. (0) 6c4| | 18-11 | 28 [eca| 1 17-1 | 27 [eca| 2 1611 | 51 [5c4| 2 15-11 | 33 [sca| 2 14-11 | 31 [sca| 2 1311 | 29 [6cd| 2 12-11 | 39 [ecd| 2 -1 [ 36 [se4] 2 0~ | 23
WINGWALL, B.F.V. (A) 6c4| 2 1g-11 | 57 [ece] 2 17-11 | 54 [6ca] 2 1611 | 51 [sc4| 2 15-11 | 33 [sc4| 2 14-11 | 31 [sc4| 2 1311 | 29 [6c4| 2 12-11 | 39 [ecq| 2 -1 | 36 [sc4] 2 -1 | 23
WINGWALL, B.F.V. 6c5| 50 9-0 | 676 |6c5] 46 9-0 |622|6c5| 42 9-0 | 568|505 36 9-0 | 338|505 34 9-0 | 319 [5e5] 30 9-0 |282|c5| — — —fes| - — —Jes| - — —
APRON, LONGIT., BOTT. 401 9 4'-2 |260fadl | 9 381 | 229f4di| 9 35-0 |210[4di| 9 31-10 191 f4ar| 9 28-9 |73 fadl | 9 25-8 | 154 Jadl [ 9 22-6 [ 135 |aal| 9 19-5 [ urfaai| 9 16-4 | 98
APRON, LONGIT., TOP 6Fl| 1l a-2 [usfefi| 1 38-1 |ez9fefi| n 35-0 |stefefi| Nl 31-10 | 526 [ef1] 1 28-9 |45 |efi| 0 25-8  |az2afefi| 0 226 |312fef1] Nl 195 [321 [efi] 1 16-4 | 210
PARAPET, VERTICAL MR 6'-7 %2 4| 2 6T 2 |a] 2 6-1 92 |ain]| 2 6-7 %2 |ail| 2 6-1 o2 |a| 2 6-1 a2 |a] 2 6-1 92 |ail| 2 6'-7 %2 |a]| 2 6T %2
PARAPET, HORIZ. Ui 4 12-1 99 || 4 12-1 99 || 4 -9 o6 || 4 IENED BT - [ 9e || 4 -1 s || 4 -7 s || 4 -7 s || 4 -1 |95
APRON, TRANS., TOP emi [ sI 122 |93z femi| a7 12-2 [ 859 femi| 42 110 [ 146 femi| 38 =10 [ersfemi | 34 1110|604 [emi | 30 11-8  [s26emi| 26 11-8 [ 4s6 [emi| 22 -8 [ 386 femi| 18 -8 [ 315
ly .y V. ’-2:87- m. V. ’-9:8" - m: Vi ' -2:10" V. =710~ V. -219'- m. V. =919~ m: V. '~4:8'- V. =118’ m. V. -6:8'-
APRON, TRANS., TOP 6m2| 3VAR | 3-2:8-9 | 27 [em2| 3vAR | 2'-9:8'-4 | 25 |sm2| 4 VAR | 2'-2010'-7 | 38 |em2| 3VAR | 4-T10-2 | 33 [6m2| 3VAR | 4'-2:9'-10 | 32 [6m2| 3VAR | 3-9:9'-4 | 29 [em2| 3VAR [ 3-48'-11 | 28 [em2| 3VAR | 2-11:8'-6 | 26 [em2| 3VAR | 2682 | 24
APRON, TRANS., BOTT. sm3| 73 8-4 |634|em3] 34 9-2 |48 |em3] 31 8-10  [an |em3] 28 8-10  [371 [sm3] 25 8-0  [209 [4m3] 22 -0 [103]4m3] 18 7-0 89 [am3| 16 7-0 75 |am3] 13 7-0 |l
CURTAIN, HORIZ. spl| 6 12-6 | U3 |epl| 6 12-6 | 13 |epl| 6 12-2 | 1o |epl| 6 12-2 | 1o |epl] 6 12-2 | 1o |epl| s 12-0 | %0 [epl| 5 12-0 | %0 [epl| 5 12-0 | 90 |epl] 5 12-0 | 90
WING SLOPE, BOTH F. 6sl| 4 36-9 221 [esl] 4 33-5 201 [esl] 4 302 |18l [est] 4 2611 | 162 |6sl] 4 23-8 |14z ]esl] 4 20-5 [i123]esl[ 4 172 J103]esl[ 4 13-11 | 84 [esl| 4 10-7 | 64
WING SLOPE, BOTH F. (0) 6s2| 2 7-10 | 24 [es2| 2 7-10 | 24 [es2| 2 -1l 24 |es2| 2 711 24 fes2| 2 711 24 fes2| 2 7-10 | 24 |es2| 2 7-10 | 24 |es2| 2 -0 | 24 |es2| 2 7-10 | 24
WING SLOPE, BOTH F. (A) 6s3] 2 8- 24 fes3] 2 8'-I 24 [6s3] 2 8- 24 |6s3] 2 8- 24 |6s3] 2 81 24 [6s3] 2 8'-0 24 [6s3] 2 8'-0 24 fes3| 2 8'-0 24 fes3] 2 8'-0 24
WING SLOPE, F. F. 6s4| 2 -3 | 34 |esa| 2 -3 | 34 |es4| 2 1.3 | 34 |esd| 2 -3 | 34 |esd| 2 -3 | 34 |esa| 2 11-3 | 34 |es4| 2 1.3 | 34 |esd| 2 -3 | 34 |esa| 2 -3 | 34
WING SLOPE, F. F. 6s5| 2 34-5 | 103 [ess| 2 3I-2 | 94 |ess| 2 27-11 | 84 |es5| 2 24-8 | 74 |ess| 2 2-5 | 64 |es5| 2 181 54 |6s5] 2 14-10 | 45 [es5| 2 -7 | 35 |ess| 2 84 25
CURTAIN, VERT. st 11 711 9 |st1] n 7-8 88 [5ti] 1l T-5 85 st 11 7-2 82 |5t 1l 611 19 [sti] 6'-8 76 |sti] u 6'-5 23 B 6'-5 74 [sti] 0 6-5 74
CURTAIN, VERT., ENDS 5t2| 4 71 33 |5t2] 4 7-8 32 |5tz 4 1-5 31 |5t2] 4 72 | 30 [5t2] 4 611 29 |5tz 4 6-8 28 |5t2] 4 6-5 27 |5t2] 4 6'-5 21 |5t2] 4 6-5 21
BRACKET, VERT. 5ul| 4 6'-8 28 |5ul| 4 6'-5 27 [sul| 4 6/-2 26 |5ul] 4 6-0 | 25 |5ul] 4 5'-9 24 [5ul| 4 5'-6 23 |5ul| 4 5'-4 I I 5'-4 22 |5ul] 4 5'-4 22
. 8 . 88 B8 . . 3 8 3 B8’ . . 8! .
REINF. STEEL 162 LBS. 6881 LBS. 6098 LBS. 4902 LB, 4123 LBS. 3380 LBS. 2887 LBS 2466 LBS 1834 LBS
o A K A K A o A o A o A o A B A B A R
o QESIM;*TTIEE% PARAPET 1.6 sy | PARAPET 1.6 430 | PARAPET 1.4 346 | PARAPET 1.4 307 | PARAPET 1.4 266 | PARAPET 1.4 22 | PARAPET 1.4 167 | PARAPET 1.4 1s.g | PARAPET 1.4 150
JMONE HEADWALL |  CONCRETE WINGWALLS | 225 | ;D WINGWALLS | 193 | - ;n WINGWALLS | 13.6 | ;D WINGWALLS | 114 | o ;D WINGWALLS | 8.3 | ;n WINGWALLS | 6.7 | 'VD WINGWALLS | S| ;D WINGWALLS | 3.8 | 'YD WINGWALLS | 26 | "o
K= | APRON [ 240] " ™ | APRON | 22| " | aproN | 196 e " | aproN ] 16l s " | RN | 122 _ | aProN | 106 s TR L
S 21 A INCLUDES TOP OF WINGWALL QUANTITIES. (A) - INDICATES BAR LOCATED AT ACUTE CORNER.
& (0) - INDICATES BAR AT OBTUSE CORNER.
e NOTE: WEIGHT OF BARS OVER 40'-0 LONG INCLUDE REFER TO SHEET [PWH I5-1-13 FOR ACUTE AND
AN ALLOWANCE OF 2-0 FOR LAP. OBTUSE CORNER LOCATIONS.
T g HEADWALL NOTES:
] ; - 7 THIS HEADWALL IS BASED ON A 3:| SLOPE NORMAL TO CENTERLINE OF ROADWAY.
& 8 <
3 14 — ] S z. THE SIDES OF THE FOOTING ARE TO BE FORMED TO INSURE CORRECT LINE AND GRADE.
s K 05 o *
o @) =33 O I o 1 N (rbeai ® ALL EXPOSED CORNERS OF 90° OR SHARPER ARE TO BE FILLETED WITH A I*
£ 08y Cl , DRESSED AND BEVELED STRIP.
@ P byo- 10-44 (0 | c BAR PIN DIAMETER
g |0 o © TR 5 ALL REINFORCING IS TO BE SECURELY WIRED IN PLACE BEFORE THE CONCRETE
] 5fa &3 ¢4, c5 [BallLY IS POURED. ALL SLAB AND FLOOR REINFORCING STEEL IS TO BE SUPPORTED . . i
A 4 3 BY BAR CHAIRS AT INTERVALS OF NOT MORE THAN 3-O IN EITHER DIRECTION ’ lowa Department of Transportation
o 4l 5 3 AS OUTLINED IN THE STANDARD SPECIFICATIONS. o:o‘ P . oL P
e 55l 56 ! & - Highway Division
@ ~ - - 3 44 CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REINFORCING BAR IS TO BE 2" 2
3 v g = 2 UNLESS OTHERWISE NOTED OR SHOWN. CLEARANCE TO THE BOTTOM ENDS OF 2 STANDARD DESIGN - SINGLE REINFORCED CONCRETE BOX CULVERTS
N = = AL BAI Al .
& R Do} 5 VERTICAL BARS SHALL BE 3 INCHES, ol w PARALLEL WING HEADWALLS
ES g o CONCRETE QUANTITIES ARE ESTIMATED FROM BACK OF PARAPET. 8z Xl
- ) 11|51 1-0 sla N
- , o4 T ! HORIZONTAL TAILS OF BARS "b* & “s” ESTIMATED TO EXTEND 2-0 BEYOND °2l \lz APRIL, 2012
2 L-(1-2) s BACK OF PARAPET (INTO END OF BARREL). LONGITUDINAL BARS "4dI" o e [QUANTITY TABULATION
& 682, 683 5t1, 512 AND “6F1" ESTIMATED TO PROJECT INTO END SECTION - <
5 OF BARREL A MINIMUM OF 2'-O BEYOND BACK OF PARAPET. _
; T AL D e ™ [T To ouT THE “LENGTH" COLUMN REFLECTS TOTAL NUMBER OF FEET NECESSARY 5 & 10 oo SPAN PWH 15-6-12
@ SEE_TABLE AT RIGHT FOR PIN DIAMETER ‘D’ OF c BARS TO MEET THESE REQUIREMENTS. 15 SKEW
o
o




