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Bill of Reinforcing for One Headwall 45° Skew Span x Culvert Height Bent Bar Details
7 x 12 T2 x 11 T x 10 2 x 0 286 =

Bar Location Shape No Length Wt No Length Wt No Length Wt No Length W, No Length e 4-6% Length
5fa | Fence Anchor (Galv.) 2 2-10 6 2 2-10 6 2 2-10 6 2 2-10 6 2 2-10 6 | 5t
4b1 |Wingwall, B.F H. Long 1 763 53 1 706 29 1 648 45 1 56-10 41 1 53-0 37 [ 4b1
4b2 | Wingwall, B.F.H. Short 1 276 33 1 440 31 1 20-7 29 1 371 25 1 337 22 | b2 .
4b3 [Wingwall, B.F.H. Long 10 Ver. 212 t0 73-6 326 | 9 Var 21-2 to 67-8 275 | 8 Var 212 to 61-11 | 228 | 7 Ver 212 t0 56-1 185 | 6 Var 21-2 t0 503 146 | 4b3 ES nefer to
4b4 | Wingwall, B.F.H. Short 10 Ver. | 14-6to45-11 | 205 | 9 var 146 t0 425 173 |8 var, 14603811 | 143 | 7 var. 146 to 355 117 | 6 var 146 to 31-11 93 |aba 1 ap1234 table on Sheet
5b5 | Wingwall, F.F.H. Long 1 764 82 1 706 76 1 648 70 1 56-10 64 1 53-0 58 | 505 5b56.7'8 TWFWH 45-6-21
5b6 | Wingwall, F.F.H. Short 1 477 52 1 3471 28 1 207 45 1 371 39 1 337 35 | 566 ,0,7, 4c6 5c11.12.14
5b7 [Wingwall, F.F.H. Long 11 Var. 155 to 737 526 | 10 var 1575 to 679 246 | 9 var 155t 6111 | 373 | 8 var. 155 to 561 306 | 7 var 154 to 503 244 | 507 & 6f4, L
508 | Wingwall, F.F.H. Short T1Var. | 11-1t0 46-0 333 | 10 var 11-1 0 426 282 | 9 Var. 11-1 to 39-0 235 | 8 ver 11-1 0 35-6 194 | 7 Var 11-1 to 320 157 | 5b8 1%
559 | Interior Wall, Both F.H 6-11 t0 379 489 | 19 var. | _6-11to 34-11_| 415 | 17 Var 611 t0 322 346 | 15 var 6-11 to 294 284 | 13 var. 720 1o 266 227 | 509
4c1 [Wingwall, F.F.V. Long 279 to 150 227 | 66 var 29 to 13-11 367 | 60 Var. | 29 to 1211 314 | 54 var 279 to 1111 265 | 49 var. 29t 110 225 | act
4c2 [Wingwall, F.F.V. Short 2710 0 14-10 | 254 | 40 Var 2-10 to 14-0 225 | 36 Var. | 2-10 to 12-10 | 188 | 33 Var 2710 to 12-0 163 | 29 var. | 2-10 to 1010 | 132 |4c2
4c3 [Wingwall, F.F.V. Long 977 to 15-1 272 | 27 Var 97 to 140 213 | 21 Var 97 to 130 158 | 15 var 97 to 120 108 - - B = D=4k%" i
4c4 | Wingwall, F.F.V. Short 97 t0 150 64 | 17 var, 97 to 14-1 133 | 13 var. 97 to 130 98 | 10 Var 97 t0 121 72 - - ~ | e
45 |Wingwall, F.F.V. Long 1 139 9 2 129 17 2 119 T6 2 109 14 1 99 7 [acs -
4c5 Jwingwall, F.F.V. Short 2 13- 18 1 12'-9 9 2 11-9 16 1 10'-9 7 2 9'-9 13 J 4cs ‘ 4-0"
4¢6 |interior Wall, Both F.V. 2 31 5 2 31 5 2 41 5 2 31 5 2 41 5 [ace '
47 |interior Wall, Both F.V. 66 Var T-10 to 125 314 | 61 var, 110 0 116 272 | 55 var. | _1-10t0 105 225 | 50 Var T-10t0 06 189 | 44 Var. T-10 0 86 152 | ac7 6c13 4i1
4c8 |interior Wall, Both F.V. 3 127 25 3 17 23 3 107 21 3 9.7 19 3 57 17 |ace "
5c9 | wingwall, B.F.V. Long 15 Var. 29 to 52 62 | 15 var 29 to 52 62 | 15 Var. 29 to 52 62 | 15 var 291052 62 | 15 Var. 29to52 62 | 509 2-10%" . Length % Length
5c10f Wingwall, B.F.V. Short 4 Var, 210 to 3-8 14 | 4 Var 2710 to 3-8 14 | 4 var, 2-10 t0 3-8 14 | 4 var. 2710 to 3-8 14 | 4 Var 2710 to 3-8 14 [5c10 EEEH 3
5c11|Wingwall, B.F.V. Long 57 Var 94 t0 190 342 | 51 var 974 to 17-11 725 | 45 Var. 94 o 16-11 616 | 39 Var 94 to 15-11 514 | 34 var 94 o 15-0 431 [5c11
5c12| Wingwall, B.F.V. Short 39 Ver. 80 to 18-10 546 | 36 var 8-0 o 18-0 488 | 32 Var 8-0 t0 16'-10 414 | 29 var 8-0 0 16-0 363 | 25 var. 8-0 to 14-10 298 |5c12 D=4%"
6c13| Wingwall, B.F.V. Long 47 10-6 741 41 106 647 35 10-6 552 29 10-6 457 24 10-6 379 [6ci3 .
6c13| Wingwall, B.F.V. Short 26 106 442 25 106 394 21 106 331 18 106 284 14 106 221 |6c13 X
5c14| Wingwall, B.F.V. Long 1 179 19 2 16-9 35 2 159 33 2 14-9 31 1 139 14 [5c14 I
5c14 | Wingwall, B.F.V. Short 2 179 37 1 169 17 2 159 33 1 149 15 2 139 29 [5c14 6p2 N
4d1 | Apron, Longit., Bott. 17 38-6 437 17 35-8 405 17 32-10 373 17 30-0 341 17 272 300 |ad1
4d2 | Apron, Longit., Bott. Long 3 65-10 143 3 63-0 131 3 572 119 3 515 108 3 457 96 | ad2
443 | Apron, Longit., Bott, Short 3 427 90 3 391 78 3 357 71 3 3271 64 3 287 57 | 4d3
61 | Apron, Longit., Top 24 386 1388 24 358 1286 24 3210 1184 24 30-0 1081 24 272 979 |61
62 | Apron, Longit., Top Long 15 Var 67 to 34-10 267 | 14 var 578 to 320 396 | 12 Var. | 6-11t0 292 325 | 11 var 61 to 264 268 | 9 var 73 t0 236 208 | 612
63 | Apron, Longit., Top Short 9 Var, 81 to 35-2 292 | 8 var 88 to 324 246 | 8 Var 59 10 29-6 212 | 7 Var 64 t0 268 173 |_6 Var, 6-10 o 23-10_| 138 | 613
64 | Apron, Longit., Top Long 1 764 118 1 706 110 1 648 101 1 56-10 92 1 530 83 | 6t
65 | Apron, Longit., Top Short 1 477 75 1 441 70 1 207 65 1 371 56 1 337 50 | 6f5
31 |Parapet, Vertical 51 6-8 227 49 68 218 29 68 218 49 68 218 49 68 218 | 4i1
7j1 | Parapet, Horizontal 3 378 308 2 374 305 4 37-0 303 4 37-0 303 4 37-0 303 | 7i1 T . o
6m1 | Apron, Trans., Top 19 Var 30-0 to 335 905 | 18 var. | 29-0to 32-11 | 847 | 18 Var. | 296 to 32'-8 840 | 18 var. 296 to0 32-8 840 | 17 var. | 2976 t0 326 792 [6m1 ¢ o Length 5-6% o tength
6m2 | Apron, Trans., Top 13 Var. 339 to 38'3 703 | 10 var 332 to 36'6 523 | 7 var 32711 to 352 358 | 3 var 3211 to 338 150 | 1 var. 24711 to 24'-11 37 |6m2 e 7] T s 7]
6m3 | Apron, Trans., Top 33 Var. | 9-11to27-11 | 938 | 33 var 93t 273 905 | 32 Var 86 to 25-11 827 | 32 Var 7-11 to 255 801 | 31 var. 774 to 243 735 [6m3 Aoz oan
6m4 | Apron, Trans., Bolt. 24 Var_ | 28-11 to 535 | 1531 | 22 Var, | 26-10 to 51'-2 | 1362 | 20 Var. | 286 to 48-11 | 1198 | 18 Var. | 286 to 46-10_| 1046 | 16 Var. | _28-8 to 448 899 [6m4
6p1 | Curtain, Horizontal 4 354 212 7 352 211 4 351 211 4 351 211 4 351 211 [ 6p1 i
6p2 | Curtain, Horizontal, Long 4 424 269 7 392 235 4 36'-0 216 4 32-10 197 4 298 178 | 6p2 X
6p3 | Curtain, Horizontal, Short 3 158 94 4 147 88 [ 1377 82 4 127 76 4 117 70 | 6p3 oy 655
651 | Wing Slope, Botn F., Long 2 54 25 2 54 25 2 84 25 2 54 25 2 84 25 | 651
652 |Wing Slope, Both F., Short 2 711 24 2 711 24 2 711 24 2 711 24 2 711 24 | 652
653 | Wing Siope, Both F., Long 2 687 213 2 628 196 2 569 178 2 50-10 160 2 2411 142 | 653 3-5%" Length
654 |Wing Slope, Both F., Short 2 218 132 2 38-0 114 2 345 103 2 309 92 2 271 81 | 6s4 7‘_“\‘T"
655 | Wing Slope, F.F. Long 1 748 116 1 689 107 1 62-10 98 1 5611 89 1 51-0 80 | 655 |
656 | Wing Slope, F.F. Short 1 478 75 1 440 70 1 404 64 1 369 55 1 331 50 | 66 D=4}"
657 |Interior Wall, Both F.H 2 391 117 2 362 109 2 333 100 2 303 91 2 273 82 | 657 3
5t1 | Curtain, Vertical 61 711 504 58 78 464 55 75 425 52 72 389 48 6-11 346 | su =

Reint. Steel 15,600 LE 13,973 LB 12,336 LB 10,793 LB 5217 LB Z

ESt‘”‘f‘ttEd Parapet A ) 39 38 38 38 6s7
ouantities | Concrete [Wingwalls | a2.1 138.1 CY 33.1 1185 cv 254 1008 CY 21.1 87.8 CY 172 75.6 CY Note: »
Apron * 92.0 815 71.6 62.0 546 All dimensions are out to out. D = pin diameter. 5t1

A Includes top of wingwall quantities
*x Assumes apron and floor are equal thickness, adjust concrete

quantities for transition where apron and floor thickness are not equal HeadWa” NOteS:
Note: Weight of bars over 40'-0" long include an allowance of 2'-5" for lap. 1. See Sheet TWFWH G1-21 for General Notes, Specifications, and Design Stresses.
Lengths shown for bars over 40'-0" long do not include lap. 2. This headwall is based on a 3:1 slope normal to centerline of roadway
3. The sides of the apron are to be formed to ensure correct line and grade ‘JIOWAM Highway Division
"Short" Denotes Short Wingwall 4. All apron reinforcing steel is to be supported by bar chairs at intervals of not g
"Long" Denotes Long Wingwall more than 3'-0" in either direction as outlined in the Standard Specifications. z
5. Clear distance from face of concrete to near reinforcing bar is to be 2" unless g Standard Design - Twin Reinforced Concrete Box Culverts
otherwise noted or shown. Clearance to the bottom ends of vertical bars shall = "
be 3 inches. 8 2 Flared Wing Headwalls
6. Concrete quantities are estimated from back of parapet. z o
7. Horizontal tails of bars "b" & "s" estimated to extend 2'-5" beyond back of b : February, 2021
parapet (into end of barrel). Longitudinal bars "d", "6f1", "6f4" and "6f5" E @ -
estimated to project into end section of barrel a minimum of 2'-5" beyond back < a i i
of parapet. The "length" column reflects total number of feet necessary to meet I 3 Quantl,ty “TabUIatlon TWFWH
these requirements. E g 12'-0 Span 45-7-21
8. Dimensions are in feet and inches unless otherwise noted. = < 45° SkeW Sheet 1 of 2
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