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30 May 2024 10:09 AM

SHEET

PROJECT NUMBER

HEADWALL FOR DOUBLE PIPE CULVERT 12" min.
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES Washers %" g NOTE:
D H A SZUARE I-LIEADVCVS/LVLC STEEL| A B = iKEWCONC STEEL| A B = iKEWCONC STEEL| A B T iKEWCONC STEEL = - Pour concrete monolithically,
INCH | FEET : : : : Chamfer all exposed edges 74 inch
FEET | FEET | FEET | CUYD | LB | FEET | FEET | FEET | CUYD | LB | FEET | FEET | FEET | CUYD | LB | FEET | FEET | FEET | CUYD | LB %" hex nuts and finish all eip osed sgrfa ces with 2 Class 1
48 | 5.00 | 4.00 | 6.00 | 14.00| 2.13 | 180 | 4.25 | 6.25 | 14.75| 2.25 | 191 | 4.50 | 7.00 | 16.00| 2.43 | 203 | 5.75 | 8.50 | 20.00 | 3.05 | 257 1 max. ordinary finish.
54 | 525 | 4.75 | 6.75 | 16.25| 2.57 | 210 | 4.75 | 7.00 | 16.50| 2.60 | 217 | 5.25 | 7.75 | 18.25| 2.87 | 239 | 6.50 | 9.50 | 22.50 | 3.54 | 295 | -~
60 5.50 | 5.25 7.50 | 18.00 | 2.94 236 5.50 7.75 | 18.75 | 3.07 248 6.00 | 8.75 | 20.75 | 3.39 279 7.50 | 10.50 | 25.50 | 4.17 336 HOOK BOLT DETAIL 2. Clearance for reinforcing steel is 2 inches unless
66 | 575 | 6.00 | 8.25 | 20.25| 3.43 | 289 | 6.00 | 8.50 | 20.50 | 3.45 | 290 | 6.75 | 9.50 | 23.00| 3.88 | 327 | 8.25 | 11.75|28.25| 4.77 | 407 otherwise noted.
72 | 6.00 | 6.50 | 9.00 | 22.00| 3.84 | 318 | 6.75 | 9.25 | 22.75| 3.97 | 331 | 7.50 | 10.50 | 25.50 | 4.46 | 368 | 9.25 | 12.75 | 31.25| 5.46 | 457
78 | 6.25 | 725 | 9.75 | 24.25| 4.38 | 361 | 7.50 | 10.00 | 25.00 | 4.51 | 374 | 8.25 | 11.25|27.75| 5.00 | 410 |10.00|13.75|33.75| 6.07 | 498 ; 3. Headwall dimension "H" may be reduced in solid
84 | 6.50 | 7.75 | 10.50| 26.00| 4.83 | 410 | 8.00 | 10.75 26.75| 4.96 | 424 | 9.00 | 12.00 | 30.00 | 5.58 | 476 | 11.00|14.7536.75| 6.83 | 586 | ¢ poadway \ rock provided the wall is keyed into the rock at
90 | 6.75 | 8.50 | 11.25|28.25| 543 | 458 | 8.75 | 11.75|29.25| 5.62 | 475 | 9.75 | 13.00 | 32.50| 6.24 | 526 | 11.75|16.00| 39.50 | 7.56 | 638 y g :
96 | 7.00 | 9.00 | 12.00| 30.00| 5.92 | 491 | 9.25 | 12.50| 31.00 | 6.11 | 509 | 10.50| 13.75|34.75| 6.86 | 575 | 12.75| 17.00 | 42.50 | 8.39 | 699 | ) 4. Set hook bolts on nominal 18-inch centers around
102 | 7.25 | 9.75 | 12.50| 32.00 | 6.49 | 553 |10.00| 13.00 | 33.00| 6.69 | 571 | 11.00| 14.50 | 36.50 | 7.37 | 637 | 13.50|17.75| 44.75| 9.04 | 783 ! pipe perimeter at center of headwall. Hook
108 | 7.50 | 10.25| 13.00 | 33.50 | 6.95 | 591 | 10.50| 13.50 | 34.50| 7.14 | 604 | 11.75|15.00| 38.50 | 7.97 | 676 | 14.50 | 18.50 | 47.50 | 9.86 | 842 1 skew bolts conform to ASTM A307. Galvanize
114 | 7.75 | 11.00 | 13.50 | 35.50 | 7.56 | 632 |11.25| 14.00|36.50| 7.76 | 654 | 12.50| 15.50 | 40.50 | 8.59 | 717 | 15.50 | 19.00 | 50.00 | 10.64 | 893 v angle according to ASTM A153.
120 | 8.00 | 11.50 | 14.00 | 37.00 | 8.05 | 666 | 12.00 | 14.50 | 38.50 | 8.40 | 695 |13.25|16.25|42.75| 9.31 | 771 |16.25|19.75|52.25| 11.37 | 949 ¢ culvert —{ |
126 | 8.25 | 12.25| 14.50 | 39.00 | 8.71 | 748 | 12.50 | 15.00 | 40.00 | 8.90 | 760 |14.00 | 16.75|44.75| 9.97 | 858 | 17.25|20.50 | 55.00 | 12.27 | 1053 | 5. For installations with more than two pipe
132 | 8.50 | 12.75| 15.00 | 40.50 | 9.23 | 775 | 13.25| 15.50 | 42.00 | 9.58 | 805 | 14.75| 17.25 | 46.75 | 10.65 | 902 | 18.00| 21.25 | 57.25 | 13.05 | 1105 | culverts, ’”Cf:easeffhedd"';fns’_on L a;’/d all .
138 | 8.75 | 13.50 | 15.50 | 42.50 | 9.93 | 831 | 13.75| 16.00 | 43.50 | 10.11| 842 | 15.50 | 18.00 | 49.00 | 11.44| 955 | 19.00 | 22.00 | 60.00 | 14.00 | 1173 | Z;ZZ?Z“:’S;; ;t"f"’”eq‘fj; dou d;ﬁ‘;’ﬁ;{;’fﬁg,,a;;o;thg
144 | 9.00 | 14.00 | 16.00 | 44.00 | 10.48 | 902 | 14.50 | 16.50 | 45.50 | 10.83 | 922 | 16.25]18.50| 51.00] 12.16 | 1039 | 19.75 | 22.75 | 62.25 | 14.83 | 1281 incremental change in quantities for each
150 | 9.25 | 14.75| 16.50 | 46.00 | 11.21| 950 | 15.25|17.00| 47.50] 11.57| 981 | 17.00] 19.00] 53.00] 12.91| 1087 | 20.75 | 23.25 | 64.75 | 15.76 | 1341 m Skew additional pipe culvert.
156 | 9.50 | 15.25 | 17.00 | 47.50 | 11.80 | 991 | 15.75| 17.50 | 49.00 | 12.15 | 1022 | 17.50 | 19.75 | 54.75 | 13.59 | 1144 | 21.50 | 24.00 | 67.00 | 16.62 | 1394 /6 angle
162 | 9.75 | 16.00 | 17.50 | 49.50 | 12.57 | 1077 | 16.50 | 18.00 | 51.00 | 12.93 | 1109 | 18.25 | 20.25 | 56.75 | 14.37 | 1236 | 22.50 | 24.75 | 69.75 | 17.69 | 1533 \‘;» 6. For skews other than those shown, multiply
168 | 10.00 | 16.50 | 18.00 | 51.00 | 13.19 | 1121 | 17.00 | 18.75 | 52.75 | 13.63 | 1157 | 19.00 | 20.75 | 58.75 | 15.18 | 1288 | 23.25 | 25.50 | 72.00 | 18.60 | 1581 quantities and dimensions "A", "B" & "L" for
174 | 10.25|17.25| 18.50 | 53.00 | 14.00 | 1173 | 17.75 | 19.25 | 54.75 | 14.45 | 1222 | 19.75 | 21.25 | 60.75 | 16.00 | 1353 | 24.25 | 26.25 | 74.75 | 19.73 | 1673 square headwalls by secant of the skew angle.
180 |10.50|17.75]|19.00| 54.50 | 14.65 | 1218 | 18.50 | 19.75 | 56.75 | 15.29 | 1276 | 20.50 | 22.00 | 63.00 | 16.94 | 1411 | 25.00 | 26.75 | 76.75 | 20.59 | 1727 | TYPICAL HALF PLAN 7. Finall quantities will be determined by using the
D tables on this standard.
3" max. - >
~ - br2 — b/2 - Varies 8. Do not order materials until the length, skew
HEADWALL FOR SINGLE PIPE CULVERT v Jr 1 7 angle, and slope bevel in the field have been
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES 5 ? \ ‘. approved.
5 ., | SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW | Q
INcH | FEET | L | CONC.|STEEL| L | CONC.|STEEL| L |CONC.|STEEL| L |CONC.| STEEL Q
FEET | CUYD | LB | FEET | CUYD | LB | FEET | cUYD| LB | FEET | cUYD | LB \ 1
48 | 500 | 800 | 1.25 | 101 | 825 ] 1.29 | 109 | 9.25 | 1.44 | 120 |11.25] 1.75 | 144 : T 5]
54 | 525|925 | 1.50 | 124 | 9.50 | 1.54 | 126 |10.75| 1.75 | 148 | 13.00| 2.11 | 175 | See Hook I
60 | 5.50 | 10.50| 1.78 | 143 |10.75| 1.81 | 151 |12.00| 2.02 | 164 |14.75| 2.49 | 208 ' Bolt Detail N "
66 | 5.75 |11.75| 2.06 | 175 | 12.25| 2.15 | 186 |13.50| 2.37 | 203 | 16.50 | 2.89 | 249 ‘ I
72 | 6.00 | 13.00| 2.37 | 196 |13.50| 2.46 | 207 |15.00| 2.73 | 231 |18.50| 3.37 | 286 L2 e L2 o 127
78 | 6.25 | 14.25] 2.68 | 221 | 14.75] 2.78 | 233 |16.50| 3.11 | 259 |20.25| 3.82 | 317 L N M
84 | 6.50 | 15.50 | 3.02 | 256 |16.00| 3.11 | 268 | 18.00| 3.51 | 299 |22.00| 4.29 | 368 SECTION A-A
90 | 6.75 | 16.75| 3.37 | 284 |17.25| 3.47 | 297 |19.25| 3.87 | 327 |23.75| 4.78 | 406 SINGLE PIPE CULVERT
96 | 7.00 | 18.00| 3.74 | 309 |18.75| 3.90 | 325 |20.75| 4.30 | 364 |25.50| 529 | 442 5
102 | 7.25 | 19.25| 4.12 | 354 |20.00| 4.28 | 371 |22.25| 4.76 | 416 |27.25| 5.83 | 510 3" max.
108 | 7.50 | 20.50 | 4.52 | 381 | 21.25| 4.68 | 399 |23.75| 5.24 | 447 | 29.00| 6.39 | 554 D A <
114 | 7.75 | 21.75| 4.93 | 419 |22.50| 5.10 | 430 | 25.00| 5.66 | 479 |30.75| 6.97 | 594 ?‘fﬁ i
120 | 8.00 | 23.00| 5.36 | 441 |23.75| 553 | 460 |26.50| 6.17 | 521 |32.50| 7.57 | 634 \ \
126 8.25 | 24.25 | 5.81 502 | 25.00| 5.98 514 | 28.00| 6.70 572 | 34.25| 8.20 711 i i ISOMETRIC VIEW
132 | 8.50 | 25.50 | 6.27 | 527 |26.50| 6.52 | 560 |29.50| 7.25 | 618 | 36.00| 8.84 | 754 7
138 | 8.75 | 26.75| 6.75 | 570 | 27.75| 7.00 | 584 | 31.00] 7.83 | 658 | 37.75| 9.51 | 799 \ |
144 | 9.00 | 28.00 | 7.24 | 619 |29.00| 7.50 | 654 |32.25| 8.33 | 723 | 39.50| 10.20 | 885 ‘ |
150 | 9.25 | 29.25| 7.75 | 665 | 30.25| 8.01 | 680 |33.75| 8.94 | 761 |41.25|10.92| 933 : ‘
156 | 9.50 | 30.50 | 8.27 | 692 | 31.50| 8.54 | 728 |35.25| 9.56 | 805 |43.25|11.74| 996 | |
162 | 9.75 | 31.75| 8.81 | 767 |32.75| 9.08 | 783 | 36.75| 10.21| 889 |45.00 | 12.50 | 1094 ‘ ‘
168 | 10.00 | 33.00| 9.37 | 796 |34.25| 9.73 | 838 |38.00| 10.78| 919 |46.75| 13.28 | 1146 . A -l B ‘}A A _
174 | 10.25|34.25| 9.94 | 847 | 35.50| 10.31| 867 | 39.50 | 11.46 | 974 | 48.50 | 14.09 | 1197 L U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
180 | 10.50 | 35.50 | 10.53 | 877 |36.75|10.90| 920 | 41.00]| 12.17| 1022 | 50.25 | 14.91 | 1260 = = OFFICE OF FEDERAL LANDS HIGHWAY 601-1
#4b ; | ) A <J SPECIFICATION
ars at equal spacin - -
10" max. both facee DOUBLE PIPE CULVERT CONCRETE HEADWALLS [ Grmonbronvee
HEADWALLS NO SCALE 2/2024
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30 May 2024 10:05 AM

PROJECT

SHEET
NUMBER

HEADWALL FOR DOUBLE PIPE CULVERT 300 min.
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES Washers 1o NOTE:
b p SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW y 1. Pour concrete monolithically.
mm | m A B L COIgC. SZEEL A B L COIgC. SZEEL A B L COIgC. SZEEL A B L COIgC. SZEEL Chamfer all exposed edges 20 mm
m m m m g m m m m g m m m m 9 m m m m g M10 hex nuts and finish all exposed surfaces with a Class 1
1200 | 1.500| 1.2 | 1.8 | 4.2 | 1.55 | 80 1.2 | 1.9 | 43 | 1.58 | 81 1.4 | 21 | 49 | 1.81| 92 | 1.7 | 25 | 59 | 2.18 | 111 10 max. ordinary finish.
1350 | 1.575| 1.4 | 2.0 | 48 | 1.84 | 93 1.4 | 21 | 49 | 1.87 | 93 1.6 | 23 | 55 | 210 | 107 | 20 | 29 | 6.9 | 2,65 | 134 | -
1500 | 1.650| 1.6 | 2.3 | 55 | 219 | 110 | 1.6 | 2.3 | 55 | 217 | 109 | 1.8 | 2.6 | 6.2 | 246 | 124 | 2.2 | 3.2 | 7.6 | 3.01 | 149 HOOK BOLT DETAIL 2. Clearance for reinforcing steel is 50 mm unless
1650 | 1.725| 1.8 | 25 | 6.1 | 252 | 129 | 1.8 | 2.6 | 6.2 | 254 | 133 | 20 | 29 | 6.9 | 283 | 146 | 25 | 3.5 | 85 | 3.49 | 182 otherwise noted.
1800 | 1.800| 2.0 | 2.7 | 6.7 | 285 | 147 | 20 | 28 | 68 | 288 | 147 | 23 | 31 | 77 | 328 | 168 | 2.8 | 3.8 | 9.4 | 4.00 | 204
1950 | 1.875| 2.1 | 29 | 71 | 310 155 | 2.2 | 3.0 | 74 | 323 | 162 | 25 | 3.4 | 84 | 3.69| 184 | 3.0 | 4.1 | 10.1 | 4.41 | 222 ; 3. Headwall dimension "H" may be reduced in solid
2100 | 1.950| 2.3 | 32 | 78 | 352 | 183 | 24 | 3.3 | 81 | 3.66 | 191 | 2.7 | 3.6 | 9.0 | 407 | 213 | 3.3 | 45 | 11.1| 502 | 263 | ¢ posgway \ rock provided the wall s keyed into the rock at
2250 | 2.025| 2.5 | 3.4 | 84 | 391 | 199 | 2.6 | 35 | 87 | 405 | 211 | 29 | 39 | 9.7 | 452 | 234 | 36 | 4.8 | 12.0 | 560 | 291 v g :
2400 | 2.100| 2.7 | 3.6 | 9.0 | 431 | 219 | 28 | 3.7 | 9.3 | 445 | 227 | 31 | 42 | 104 | 498 | 252 | 38 | 51 | 12.7 | 6.08 | 311 | ) 4. Set hook bolts on nominal 450 mm centers around
2550 [ 2.175| 2.9 | 3.8 | 9.6 | 473 | 247 | 3.0 | 39 | 9.9 | 487 | 255 | 3.3 | 43 | 109 | 534 | 279 | 4.1 | 53 | 13.5 | 6.64 | 351 ! pipe perimeter at center of headwall. Hook
2700 | 2.250| 3.1 | 3.9 | 10.1 | 510 | 265 | 3.2 | 40 | 104 | 524 | 271 | 36 | 45 | 11.7 | 591 | 309 | 43 | 55 | 141 | 7.09 | 369 =~ skew bolts conform to ASTM A307. Galvanize
2850 | 2.325| 3.3 | 4.0 | 1006 | 548 | 281 | 34 | 42 | 11.0 | 569 | 293 | 3.8 | 47 | 123 | 6.37 | 328 | 46 | 57 | 149 | 769 | 393 % angle according to ASTM A153.
3000 | 2.400| 3.5 | 4.2 | 11.2 | 594 | 304 | 3.6 | 43 | 11.5 | 6.08 | 309 | 4.0 | 48 | 128 | 6.77 | 344 | 4.9 | 59 | 15.7 | 831 | 424 ¢ culvert —{ |
3150 | 2.475| 3.6 | 43 | 11.5 | 6.20 | 325 | 3.8 | 45 | 12.1 | 6.56 | 341 | 4.2 | 50 | 134 | 725 | 378 | 51 | 6.2 | 164 | 8.87 | 463 | 5. For installations with more than two pipe
3300 | 2.550| 3.8 | 45 | 12.1 | 6.69 | 345 | 40 | 47 | 12.7 | 706 | 366 | 44 | 52 | 140 | 7.75 | 402 | 54 | 6.4 | 17.2 | 9.53 | 494 | culverts, increase the dimension "L" and all
3450 | 2.625| 4.0 | 4.7 | 12.7 | 7.20 | 370 | 4.2 | 4.8 | 13.2 | 7.49 | 384 | 4.6 | 54 | 14.6 | 8.26 | 419 | 57 | 6.6 | 18.0 | 10.21| 524 | gsz;ts’;’ss;:r’:’;t"f‘;”e; o ‘/j?g‘(’jlﬁng’ﬁ; (;’I;Stg”a;god” tﬁ’é
3600 |2.700| 4.2 | 48 | 13.2 | 764 | 403 | 43 | 50 | 13.6 | 7.85 | 410 | 48 | 55 | 151 ] 870 | 454 | 59 | 6.8 | 18.6 | 10.75| 565 incremental change in quantities for each
3750 | 2.775| 4.4 | 50 | 13.8 | 818 | 424 | 45 | 51 | 14.1 | 831 | 429 | 51 | 57 | 159 | 9.41 | 485 | 6.2 | 7.0 | 19.4 | 11.46| 593 m Skew additional pipe culvert.
3900 | 2.850| 4.6 | 51 | 143 | 864 | 444 | 4.7 | 53 | 147 | 886 | 456 | 53 | 59 | 165 | 9.97 | 512 | 65 | 72 | 20.2 | 12.20| 630 : angle PP
4050 [ 2.925| 4.8 | 53 | 149 | 9.21 | 482 | 49 | 54 | 152 | 9.34 | 493 | 55 | 6.1 | 17.1 |10.54| 554 | 6.7 | 7.4 | 20.8 |12.79| 676 \ ;L 6. For skews other than those shown, multiply
4200 | 3.000| 50 | 54 | 154 | 9.70 | 503 | 51 | 56 | 158 | 9.92 | 516 | 57 | 6.2 | 17.6 | 11.04| 574 | 70 | 7.6 | 21.6 | 13.56| 706 quantities and dimensions "A", "B" & "L" for
4350 | 3.075| 51 | 55 | 15.7 | 10.02| 518 | 53 | 57 | 16.3 | 10.42| 536 | 59 | 6.4 | 182 | 11.64| 603 | 7.3 | 7.8 | 22.4 | 14.36 | 740 square headwalls by secant of the skew angle.
4500 | 3.150| 5.3 | 5.7 | 16.3 | 10.63| 542 | 55 | 59 | 16.9 | 11.03| 560 | 6.1 | 6.6 | 188 |12.26| 627 | 75 | 81 | 23.1 |15.08| 773 TYPICAL HALF PLAN 7. Finall quantities will be determined by using the
D tables on this standard.
75 max - -
~ - br2 — b/2 - Varies 8. Do not order materials until the length, skew
HEADWALL FOR SINGLE PIPE CULVERT ¥ Jr 1 7 angle, and slope bevel in the field have been
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES m? \ - approved.
5 ., | SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW ™ | QN
mm | m L |CONC.|STEEL| L |CONC.|STEEL| L |CONC.|STEEL| L |conc.|STEEL Q
m m3 kg m m3 kg m m3 kg m m3 kg | ’}T .
1200 | 1.500| 2.4 [ 091 ] 45 | 25 | 095] 49 | 2.8 | 106 | 54 | 3.4 | 1.29 | 65 : T 5]
1350 | 1.575| 2.8 | 1.11 | 56 | 2.9 | 1.15| 57 | 3.2 | 1.26 | 66 | 39 | 1.54 | 78 | See Hook S| [
1500 | 1.650| 3.2 | 1.32 | 67 | 33 | 1.36 | 68 | 3.6 | 1.48 | 73 | 45 | 1.85 | 94 ' Bolt Detail o
1650 | 1.725| 3.5 | 1.49 | 78 | 36 | 1.53| 79 | 4.1 | 1.75 | 91 50 | 213 | 112 ‘ oy |
1800 | 1.800| 3.9 | 1.72 | 87 | 4.0 | 1.76 | 92 | 4.5 | 1.99 | 103 | 55 | 2.43 | 127 L2 e L2 o 300
1950 | 1.875| 4.3 | 1.97 ] 99 | 4.4 | 2.01] 100 | 49 | 224 | 111 | 6.0 | 2.74 | 140 L N
2100 | 1.950 | 4.7 | 2.23 | 119 | 4.8 | 2.27 | 120 | 54 | 2.56 | 134 | 6.6 | 3.13 | 164 SECTION A-A
2250 | 2.025| 5.0 | 2.44 | 126 | 52 | 2.54 | 133 | 58 | 2.83 | 146 | 7.1 | 3.47 | 181 SINGLE PIPE CULVERT
2400 | 2.100| 54 | 2.72 | 138 | 56 | 2.83 | 145 | 6.2 | 3.12 | 162 | 7.6 | 3.83 | 196 D
2550 |2.175| 5.8 | 3.02 | 159 | 6.0 | 3.12 | 166 | 6.7 | 3.49 | 186 | 82 | 4.27 | 228 75 max m
2700 | 2.250| 6.2 | 333 | 175 | 6.4 | 343 | 179 | 71 | 3.80 | 199 | 8.7 | 4.66 | 247 D A <
2850 | 2.325| 6.5 | 3.58 | 187 | 6.8 | 3.75 | 193 | 75 | 413 | 214 | 9.2 | 5.06 | 264 = n = 4
3000 | 2.400| 6.9 | 3.91| 197 | 7.1 | 401 | 205 | 8.0 | 454 | 234 | 9.8 | 5.56 | 284 \ \
3150 | 2.475| 7.3 | 425 | 225 | 75 | 436 | 229 | 84 | 489 | 255 | 10.3 | 5.99 | 318 ! ‘
3300 |2.550| 7.7 | 461 | 241 | 79 | 472 | 244 | 88 | 5.25 | 275 | 10.8 | 6.45 | 337 7 | | ISOMETRIC VIEW
3450 | 2.625| 8.0 | 490 | 254 | 83 | 508 | 260 | 9.3 | 5.70 | 294 | 11.3 | 6.92 | 356 \ \
3600 | 2.700| 8.4 | 528 | 276 | 8.7 | 547 | 292 | 9.7 | 6.09 | 323 | 11.9 | 7.48 | 396 ‘ |
3750 | 2.775| 8.8 | 567 | 297 | 9.1 | 586 | 304 | 10.1 | 6.50 | 339 | 12.4 | 7.98 | 417 : !
3900 | 2.850| 9.2 | 6.07 | 315 | 9.5 | 6.27 | 326 | 10.6 | 6.99 | 360 | 12.9 | 8.50 | 437 | |
4050 | 2.925| 9.5 | 6.40 | 342 | 9.9 | 6.69 | 351 | 11.0 | 7.42 | 396 | 13.5 | 9.11 | 488 ‘ ‘ This drawing contains Metric units of measure.
4200 | 3.000| 9.9 | 6.83 | 355 | 10.2 | 7.03 | 372 | 11.4 | 7.86 | 410 | 14.0 | 9.66 | 511 B A - B - A _ Dimensions without units are millimeters.
4350 | 3.075| 10.3 | 7.27 | 379 10.6 | 7.47 | 386 11.9 | 8.40 436 14.5 | 10.22 | 533 L U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
4500 | 3.150 | 10.7 | 7.73 | 399 | 11.0 | 7.93 | 410 | 12.3 | 8.87 | 456 | 15.1 | 10.90| 563 = <J . OFFICE OF FEDERAL LANDS HIGHWAY M601-1
13 bars at equal spacing A SFPPE_CZIZIC;;I_O:[Z
250 mm max. both faces DOUBLE PIPE CULVERT CONCRETE HEADWALLS APPROVED FOR USE
HEADWALLS NO SCALE 2/2024
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SLOPE PAVING FOR DOUBLE PIPE CULVERT

DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES

12" min.

Washers

'ﬁ%"@

SHEET

PROJECT NUMBER

NOTE:

1. Chamfer all exposed edges % inch

SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW e '
wer | meer | L [conc[steeL| L [cowc |steeL| L [cowc |steeL| L | cowc. | sTeeL %" hex nuts and :;rljf;‘/ all exposed surfaces with a Class 1
FEET | CUYD | LB | FEET | CUYD | LB | FEET | CUYD | LB | FEET | CUYD | LB 1" max. :
48 | 725 | 1400 1.57 | 83 |14.75| 1.66 | 89 |16.00| 1.79 | 94 | 2000 2.25 | 119 - ; ; e 9
54 | 7.75 | 16.25 | 1.93 | 104 | 16.50 | 1.95 | 103 | 18.25 | 2.15 | 115 | 22.50 | 2.65 | 141 SECTION A-A HOOK BOLT DETAIL z Sﬁﬁiﬁiﬁ,’gj ;‘;@gﬁf”forc’”g steelis 2 inches unless
60 | 8.00 | 18.00 | 2.23 | 116 | 18.75 | 2.33 | 122 | 20.75 | 2.57 | 135 | 2550 | 3.17 | 164
66 | 850 | 20.25 | 2.64 | 139 | 20.50 | 2.66 | 138 | 23.00 | 2.99 | 156 | 28.25 | 3.67 | 192 - = 3. Set hook bolts on nominal 18-inch centers
72 | 9.00 | 22.00| 2.99 | 155 | 22.75| 3.09 | 161 | 2550 | 3.47 | 180 | 31.25| 4.26 | 221 —— 4}\\1_ around pipe perimeter. Hook bolts conform to
78 | 9.50 | 24.25 | 3.46 | 181 | 2500 | 3.56 | 185 | 27.75| 3.94 | 205 | 33.75| 4.78 | 249 A ¢ Roadway ASTM A307. Galvanize according to ASTM A153.
84 | 10.00| 26.00 | 3.84 | 199 |26.75 | 3.95 | 205 | 30.00 | 4.43 | 231 | 36.75 | 543 | 283 4 \»/ : _ , , ,
90 | 10.25 | 28.25 | 4.36 | 216 | 29.25 | 4.52 | 225 | 32.50 | 5.01 | 248 | 39.50 | 6.07 | 301 7 &} | 4. For installations with more than two pipe
96 | 10.75| 30.00 | 4.79 | 241 | 31.00 | 4.95 | 249 | 34.75| 556 | 280 | 42.50 | 6.79 | 339 X Fipe /W/ S culverts, increase the dimension 'L" and all
: : : : : : : : . Q f . ‘ S quantities shown for double pipe installation by
102 | 11.25 | 32.00 | 5.30 | 265 | 33.00| 546 | 274 | 36.50 | 6.02 | 302 | 44.75| 7.38 | 371 Welded wire fabric | adding a length equal to dimension "B" as shown
108 | 11.75 | 3350 | 5.71 | 288 | 34.50 | 5.87 | 295 | 3850 | 6.55 | 329 | 4750 | 8.11 | 406 X 6"x 6" - W7 x W7 ! on Standard 601-1 and the incremental change
114 12.25 | 35.50 | 6.26 315 | 36.50 | 6.42 323 | 40.50 | 7.11 359 50.00 | 8.81 442 ™ Construction Joint - Finish w/steel ?‘T in quantities for each additional pipe culvert.
120 | 12.50 | 37.00 | 6.71 | 335 | 3850 | 7.00 | 347 | 42.75| 7.75 | 386 | 52.25| 9.47 | 472 trowel. No steel through joint \
126 | 13.00 | 39.00 | 7.30 | 363 | 40.00| 7.46 | 372 | 44.75| 8.35 | 417 | 55.00 | 10.28 | 510 X e /% 5. For skews other than those shown, m,t,J/,t,i/)Jc/y
132 | 13.50 | 40.50 | 7.78 | 386 | 42.00 | 8.07 | 401 | 46.75 | 8.98 | 448 | 57.25 | 10.99 | 548 EJ L ! quantltlﬁs adnd t/jllmbenSIons tA;thB i L or/
138 | 14.00 | 42.50 | 8.41 | 420 | 43.50 | 8.56 | 428 | 49.00 | 9.69 | 482 | 60.00 | 11.87 | 590 SECTION B-B ¢ culvert —| Skew square headwalls by secant of the skew angie.
144 | 14.50 | 44.00 | 8.92 | 445 | 4550 | 9.22 | 460 | 51.00 | 10.36 | 515 | 62.25 | 12.63 | 630 angle 5 kor the skew angle shown, the dimension "S"
150 | 14.75 | 46.00 | 9.60 | 463 | 47.50 | 9.90 | 477 | 53.00 | 11.05 | 532 | 64.75 | 13.48 | 649 and the quantities for slope paving are
156 | 15.25 | 47.50 | 10.14 | 494 | 49.00 | 10.44 | 510 | 54.75 | 11.68 | 571 | 67.00 | 14.29 | 694 computed for a 1V:1.5H sideslope. To compute
162 | 15.75 | 49.50 | 10.86 | 532 | 51.00 | 11.17 | 545 | 56.75 | 12.41 | 607 | 69.75 | 15.28 | 746 dimension "S" and slope paving quantities for a
168 | 16.25 | 51.00 | 11.44 | 559 | 52.75 | 11.83 | 579 | 58.75 | 13.16 | 644 | 72.00 | 16.13 | 787 3" (1:1.5 Slope) 1V:2H slope multiply the values for that
174 | 16.75 | 53.00 | 12.20 | 595 | 54.75 | 12.59 | 619 | 60.75 | 13.93 | 681 | 74.75 | 17.19 | 841 v= ;_’,, ( ; g g’gfl’e) particular skew by 1.24, and for a 1V:2.5H
180 | 17.25 | 54.50 | 12.81 | 628 | 56.75 | 13.38 | 656 | 63.00 | 14.82 | 726 | 76.75 | 18.00 | 880 (1:2.5 Slope) slope multiply by 1.49.
-y 7. Final quantities will be determined by using the
¢ , tables on this drawing.
SLOPE PAVING FOR SINGLE PIPE CULVERT ; Y N Pipe TYPICAL HALF PLAN 8. Do not order materials until the length, skew
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES SECTION C-C angle, and slope bevel in the field have been
SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW _ approved.
wer | meer | L [conc[steeL| L [cowc |steeL| L |cowc |steeL| L | cowc. | see Place %" x 1%" min. contraction Symetrical about ¢
FEET | CUYD | LB | FEET | CUYD | LB | FEET | CUYD | LB | FEET | CUYD | LB Joints at intervals not to exceed 16" C B
48 | 725 | 800 | 093 | 48 | 825 096 | 50 | 925 | 1.08 | 57 |11.25] 1.31 | 69 3 L ~- ~7
54 | 775 | 9.25 | 1.14 | 60 | 9.50 | 1.17 | 61 |10.75| 1.33 | 70 | 13.00| 1.60 | 83 Y /
60 | 8.00 | 1050 1.37 | 69 |10.75| 1.39 | 72 | 1200 1.56 | 79 | 14.75 | 1.92 | 98
66 | 850 | 11.75| 1.61 | 82 | 12.25| 1.68 | 86 | 1350 | 1.85 | 94 | 16.50 | 2.25 | 115 p
72 | 9.00 | 13.00| 1.87 | 95 | 1350 | 1.94 | 98 | 1500 | 2.15 | 109 | 18.50 | 2.66 | 136 \
78 | 9.50 | 14.25| 2.14 | 110 | 14.75| 2.22 | 113 | 16.50 | 2.48 | 126 | 20.25| 3.05 | 157 /J
84 | 10.00| 1550 | 2.44 | 123 | 16.00| 2.51 | 128 | 18.00| 2.83 | 143 | 22.00| 3.46 | 175
90 | 10.25|16.75| 2.75 | 134 | 17.25| 2.82 | 139 | 19.25| 3.15 | 154 | 23.75| 3.90 | 190
96 | 10.75 | 18.00 | 3.07 | 150 | 18.75| 3.21 | 159 | 20.75| 3.54 | 174 | 2550 | 4.35 | 213 )
102 | 11.25 | 19.25 | 3.41 | 170 | 20.00 | 3.55 | 174 | 22.25 | 3.95 | 196 | 27.25 | 4.83 | 239 '
108 | 11.75 | 20.50 | 3.77 | 186 | 21.25| 3.91 | 193 | 23.75| 4.38 | 217 | 29.00 | 534 | 263 Pl
114 | 12.25 | 21.75 | 4.15 | 206 | 22.50 | 4.29 | 212 | 2500 4.76 | 235 | 30.75| 5.86 | 291
120 | 12.50 | 23.00 | 4.54 | 220 | 23.75 | 4.69 | 230 | 26.50 | 5.23 | 255 | 32.50 | 6.42 | 313
126 | 13.00 | 24.25 | 4.95 | 244 | 25.00 | 5.10 | 249 | 28.00 | 572 | 278 | 34.25 | 6.99 | 343 ISOMETRIC VIEW
132 | 13.50 | 25.50 | 538 | 263 | 26.50 | 5.59 | 272 | 29.50 | 6.22 | 303 | 36.00 | 7.59 | 371
138 | 14.00 | 26.75 | 582 | 286 | 27.75| 6.04 | 296 | 31.00| 6.75 | 329 | 37.75 | 8.21 | 401
144 | 14.50 | 28.00 | 6.28 | 306 | 29.00| 6.50 | 316 | 32.25| 7.23 | 354 | 39.50 | 8.85 | 431 See Hook Bolt Detail
150 | 14.75 | 29.25 | 6.75 | 320 | 30.25 | 6.98 | 333 | 33.75| 7.79 | 370 | 41.25 | 9.52 | 452
156 | 15.25 | 30.50 | 7.25 | 347 | 31.50 | 7.48 | 357 | 3525 | 838 | 401 | 43.25 | 10.29 | 493
162 | 15.75 | 31.75 | 7.76 | 373 | 32.75| 7.99 | 384 | 36.75| 8.99 | 433 | 45.00 | 11.00 | 526
168 | 16.25 | 33.00 | 8.28 | 397 | 34.25| 8.60 | 413 | 38.00 | 9.53 | 458 | 46.75 | 11.74 | 565 U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
174 | 16.75 | 34.25 | 8.83 | 424 | 3550 | 9.15 | 438 | 39.50 | 10.17 | 488 | 48.50 | 12.50 | 600 601-2
180 | 17.25| 3550 9.39 | 449 | 36.75| 9.72 | 469 | 41.00] 10.84 | 521 | 50.25| 13.29 | 641 ‘ o SPECIFICATION
FP-24, FP-14
SINGLE PIPE CULVERT SLOPE PAVING FOR _FP-24, FPtd_
NO SCALE CONCRETE HEADWALLS 2/2024
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300 min.

SHEET

PROJECT NUMBER

NOTE:

. Chamfer all exposed edges 20 mm

and finish all exposed surfaces with a Class 1
ordinary finish.

. Clearance for reinforcing steel is 50 mm unless

otherwise noted.

. Set hook bolts on nominal 450 mm centers

around pipe perimeter. Hook bolts conform to
ASTM A307. Galvanize according to ASTM A153.

. For installations with more than two pipe

culverts, increase the dimension "L" and all
quantities shown for double pipe installation by
adding a length equal to dimension "B" as shown
on Standard M601-1 and the incremental change
in quantities for each additional pipe culvert.

. For skews other than those shown, multiply

quantities and dimensions "A", "B" & "L" for
square headwalls by secant of the skew angle.

. For the skew angle shown, the dimension "S"

and the quantities for slope paving are
computed for a 1V:1.5H sideslope. To compute
dimension "S" and slope paving quantities for a
1V:2H slope multiply the values for that
particular skew by 1.24, and for a 1V:2.5H
slope multiply by 1.49.

. Final quantities will be determined by using the

tables on this drawing.

. Do not order materials until the length, skew

angle, and slope bevel in the field have been
approved.

ISOMETRIC VIEW

This drawing contains Metric units of measure.
Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA
OFFICE OF FEDERAL LANDS HIGHWAY
M601-2

FLH STANDARD

SLOPE PAVING FOR DOUBLE PIPE CULVERT Washers
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES y M10
SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW
D f,, L CONC. | STEEL L CONC. | STEEL L CONC. | STEEL L CONC. | STEEL M10 hex nuts
m m3 kg m m3 kg m m3 kg m m3 kg 10 max
1200 | 2.2 42 | 1.14 | 38 4.3 | 1.17 | 39 49 | 1.34 | 44 59 | 1.60 | 52 -
1350 | 2.3 4.8 | 1.38 | 45 4.9 | 1.40 | 46 55 | 1.57 51 6.9 | 1.99 64 HOOK BOLT DETAIL
1500 | 2.4 55 | 1.67 | 51 55 | 1.65 | 51 6.2 | 1.87 | 57 76 | 2.29 | 69
1650 | 2.6 6.1 | 1.94 62 6.2 | 1.96 | 63 6.9 | 218 | 70 8.5 | 2.69 | 86
1800 | 2.7 6.7 | 2.23 | 68 6.8 | 224 | 69 7.7 | 255 | 78 9.4 | 3.11 95
1950 | 2.8 7.1 | 2.44 74 7.4 | 255 | 77 8.4 | 2.91 89 10.1 | 3.47 | 106 | ¢ Roadway
2100 | 3.0 7.8 | 2.80 | 87 8.1 | 2.91 91 9.0 | 3.23 | 101 | 11.1 | 4.00 | 123 !
2250 | 3.1 8.4 | 314 | 97 8.7 | 325 | 101 9.7 | 3.63 | 111 | 12.0 | 4.50 | 138 N /
2400 | 3.2 9.0 | 349 | 107 | 9.3 | 3.61 | 110 | 10.4 | 4.04 | 123 | 12.7 | 4.93 | 150 A S
2550 | 3.4 9.6 | 3.86 | 120 | 9.9 | 3.98 | 122 | 109 | 436 | 134 | 135 | 542 | 166 ) Welded wire fabric |
2700 | 3.5 | 10.1 | 419 | 128 | 104 | 431 | 132 | 11.7 | 4.86 | 148 | 14.1 | 582 | 178 — 152 x 152 - MW45 x MW45 !
2850 | 3.7 | 10.6 | 4.54 | 140 | 11.0 | 4.71 | 146 | 12.3 | 527 | 162 | 14.9 | 6.36 | 195 L&T Construction Joint - Finish w/steel Pj
3000 | 3.8 | 11.2 | 495 | 152 | 11.5 | 507 | 155 | 12.8 | 563 | 172 | 157 | 6.92 | 211 trowel. No steel through joint \
3150 | 3.9 | 11.5 | 519 | 153 | 12.1 | 550 | 163 | 13.4 | 6.07 | 180 | 16.4 | 7.43 | 219 X ripe /%
3300 | 4.1 | 12.1 | 5.64 | 173 | 12.7 | 595 | 182 | 14.0 | 6.53 | 199 | 17.2 | 8.03 | 246 M L ‘
3450 4.2 12.7 6.10 183 13.2 6.35 190 14.6 7.00 209 18.0 8.65 259 SECTION B-B ¢ Culvert — Skew
3600 | 4.3 | 13.2 | 6.50 | 194 | 13.6 | 6.69 | 199 | 151 | 7.41 | 221 | 18.6 | 9.15 | 271 angle
3750 | 4.5 | 13.8 | 700 | 210 | 14.1 | 710 | 214 | 159 | 806 | 241 | 19.4 | 9.81 | 293
3900 | 4.6 | 143 | 743 | 221 | 14.7 | 761 | 227 | 16,5 | 857 | 255 | 20.2 | 10.49 | 312
4050 | 4.7 | 149 | 796 | 235 | 152 | 806 | 239 | 17.1 | 9.11 | 270 | 20.8 | 11.04 | 326
4200 | 4.9 154 | 842 | 253 | 158 | 860 | 257 | 17.6 | 9.57 | 286 | 21.6 | 11.76 | 350 75 (1:1.5 Slope)
4350 | 5.0 | 157 | 872 | 260 | 16.3 | 9.07 | 270 | 18.2 | 10.14 | 300 | 22.4 | 12.51 | 370 r=119 25 g’g’l’jlge)
4500 | 5.1 | 16.3 | 9.29 | 269 | 16.9 | 9.64 | 280 | 18.8 | 10.71| 309 | 23.1 | 13.19 | 379 e
%
SLOPE PAVING FOR SINGLE PIPE CULVERT S N, TYPICAL HALF PLAN
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES SECTION C-C
S SQUARE HEADWALL 15° SKEW 30° SKEW 45° SKEW < cal about ¢
b | 2 L |conc |steec| o |conc.|stee| L |cowc. |steeL| L | conc. | sTeEL . . ymetrical about
m m3 kg m m3 kg m m3 kg m m3 kg I_’/qce 10 X 30 min. contraction C B
1200 | 2.2 24 | 0.68 | 22 25 | 071 | 23 28 | 0.79 | 26 3.4 | 0.96 | 31 Joints at intervals not to exceed 5 m L ~% ~*7
1350 | 2.3 2.8 | 084 | 27 29 | 0.87 | 27 3.2 | 096 | 30 3.9 | 1.17 | 37 N /
1500 | 2.4 3.2 | 1.02 | 30 3.3 | 1.05 | 31 3.6 | 1.14 | 34 4.5 | 1.43 | 43
1650 | 2.6 3.5 | 1.16 | 36 3.6 | 1.19 | 37 4.1 | 1.37 | 43 50 | 1.67 | 52 p
1800 | 2.7 3.9 | 1.36 41 4.0 | 1.39 | 42 4.5 | 1.57 | 47 55 | 1.92 | 58 \
1950 | 2.8 43 | 1.57 | 47 4.4 | 1.61 | 48 49 | 1.79 | 53 6.0 | 219 | 66 /J
2100 | 3.0 4.7 | 1.80 | 54 4.8 | 1.83 | 56 54 | 207 | 63 6.6 | 2.52 | 77
2250 | 3.1 50 | 1.99 | 59 52 | 207 | 63 58 | 2.31 71 7.1 | 283 | 86
2400 | 3.2 54 | 224 | 67 56 | 232 | 69 6.2 | 257 | 77 7.6 | 315 | 93 )
2550 | 3.4 58 | 2.50 76 6.0 | 259 | 78 6.7 | 2.89 | 87 8.2 | 3.54 | 106 '
2700 | 3.5 6.2 | 278 | 83 6.4 | 2.87 | 86 7.1 | 318 | 95 8.7 | 389 | 117 B<—
2850 | 3.7 6.5 | 3.01 91 6.8 | 3.16 | 96 75 | 3.47 | 105 | 9.2 | 4.26 | 129
3000 | 3.8 6.9 | 3.31 99 71 | 340 | 102 | 80 | 384 | 115 | 9.8 | 471 | 141
3150 | 3.9 73 | 363 | 105 | 75 | 3.72 | 108 | 84 | 4.17 | 121 | 10.3 | 5.11 | 148
3300 | 4.1 7.7 | 395 | 119 | 79 | 404 | 120 | 88 | 450 | 134 | 108 | 553 | 165
3450 | 4.2 80 | 422 | 124 | 83 | 439 | 129 | 93 | 492 | 145 | 11.3 | 596 | 176
3600 | 4.3 84 | 458 | 134 | 87 | 474 | 139 | 9.7 | 529 | 155 | 11.9 | 6.49 | 190 See Hook Bolt Detail
3750 | 4.5 8.8 | 4.94 | 145 9.1 | 511 | 150 | 10.1 | 566 | 167 | 12.4 | 6.96 | 205
3900 | 4.6 9.2 | 532 | 156 | 9.5 | 549 | 161 | 10.6 | 6.13 | 179 | 12.9 | 7.44 | 218
4050 | 4.7 9.5 | 563 | 164 9.9 | 589 | 170 | 11.0 | 6.53 | 191 | 135 | 8.02 | 232
4200 | 4.9 9.9 | 6.04 | 176 | 10.2 | 6.21 | 182 | 11.4 | 6.95 | 203 | 14.0 | 854 | 249
4350 | 5.0 | 10.3 | 6.46 | 189 | 10.6 | 6.63 | 194 | 11.9 | 7.46 | 218 | 14.5 | 9.07 | 264
4500 | 5.1 | 10.7 | 6.89 | 197 | 11.0 | 706 | 201 | 12.3 | 790 | 224 | 151 | 9.71 | 276 ‘ T
SINGLE PIPE CULVERT

SPECIFICATION

SLOPE PAVING FOR FP-24, FP-14

APPROVED FOR USE

NO SCALE CONCRETE HEADWALLS 2/2024
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Skew angle of wingwall

WINGWALLS FOR CONCRETE HEADWALLS Wf;leggvl\,j\yfgggﬁ/s
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES PIPE SKEW
5 B 0° WINGWALL SKEW | 15° WINGWALL SKEW | 30° WINGWALL SKEW | 45° WINGWALL SKEW | 60° WINGWALL SKEW WINGWALL = 5T 50 T 300 | 450
INCH | FEET w CONC. | STEEL w CONC. | STEEL w CONC. | STEEL w CONC. | STEEL w CONC. | STEEL @ 45° | 45° | 60° | 60°
FEET | CUYD LB FEET | CUYD LB FEET | CUYD LB FEET | CUYD LB FEET | CUYD LB
48 | 5.00 | 6.00 | 2.81 | 178 | 6.00 | 2.78 | 178 | 6.00 | 2.76 | 178 | 6.00 | 2.74 | 178 | 6.00 | 2.73 | 178 @ | 450|300 15°] 0
54 5.25 6.00 2.86 180 6.00 2.82 180 6.00 2.80 180 6.00 2.78 180 6.75 3.06 202 @ 45° | 30° | 15°| 0°
60 | 550 | 625 | 290 | 181 | 6.00 | 2.86 | 181 | 6.00 | 2.84 | 181 | 6.00 | 2.82 | 181 | 750 | 339 | 224 @ 450 | 45° | 60° | 60°
66 5.75 7.00 2.94 183 6.00 2.90 183 6.00 2.87 183 6.00 2.85 183 8.25 3.74 241
72 6.00 7.50 2.98 185 6.00 2.94 185 6.00 2.91 185 6.50 3.09 202 9.00 4.09 263
78 6.25 8.25 3.02 186 6.00 2.98 186 6.00 2.95 186 7.00 3.34 213 9.75 4.45 285
84 6.50 8.75 3.06 188 6.00 3.02 188 6.25 3.09 197 7.50 3.59 232 10.50 4.81 311
9 | 6.75 | 9.50 | 3.11 | 190 | 6.00 | 3.06 | 190 | 6.50 | 3.24 | 207 | 800 | 3.84 | 246 | 11.25| 518 | 329 w T #4Barsof.
96 7.00 | 10.00 | 3.15 191 6.25 3.21 200 7.00 3.49 218 8.50 4.10 260 12.00 | 5.56 350 Eb o // #5 Bars f.f.
¥R #4 Bars
Y top & bottom
ST
#4 Bars at S
equal spacing 3
15" max. ™
top & bottom
SECTION A-A
NS
- #4 Bars top (typ.) #4 Bars top (typ.)
bottom reinforcement
not shown
3" min. preformed \\\\\
Jjoint filler (typ.) e S
T e e e ] Abbreviations:
Field bend reinforcing 1 %\\\ £ ,’? ti fill ficeo
| steel as necessary. A v o.f. = other face
§ i b.f. = both faces
L - #4 Bars b.f.
#5 Bars at equal spacing
12" max. f.f. Wingwall bars
PLAN #4 Bars at equal spacing
15" max. o.f.
PLAN
w
12"
#5 Bars (typ.) f.f. —
o.f. reinforcement N
%" min. preformed D not shown ——————_ ] adi
joint filler (typ.) r—»‘
47 in
2

40"
H

ELEVATION

HEADWALL AND WINGWALL

#4 Bars
top & bottom

#4 Bars at equal spa.,
10" max. f.f.

Wingwall bars

TYPICAL WINGWALL

#4 Bars at equal spa.,
15" max. o.f.

ELEVATION

Ground line

NO SCALE

1.

Skew angle of wingwall is
measured from perpendicular >
to centerline roadway.

SHEET

PROJECT NUMBER

NOTE:

Chamfer all exposed edges % inch
and finish all exposed surfaces with a Class 1
ordinary finish.

Reinforcing steel clearance is 2 inches unless otherwise noted.

For skew angles shown in table, the length W and quantities
for wingwalls are computed for a 1V:1.5H side slope.
For 1V:2H or 1V:2.5H slopes compute length W with the
following equation:
W = D/2 x slope x secant (wingwall skew angle)
Minimum W not less than 6 feet.

Quantities shown in table are for one wingwall only.
For lengths W not shown in table, approximate the
quantities by multiplying the quantities for 0° skew and
a given height H by the factor: 1 + [(W-6.0) x 0.14].

See Standards 601-1 and 601-2 for headwall and
slope paving dimensions.

Final quantities will be determined by using the tables on
this drawing.

Do not order materials until the length, skew angle, and
slope bevel in the field have been approved.

Skew angle of pipe

/ ¢ Roadway

0-—-—

Wingwall

@

Outlet

/\ \
¢ Pipe culvert @/_

Skew angle of wingwall

WINGWALL LAYOUT

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
601-3
SPECIFICATION
WINGWALLS FOR FP-24, FP-14
APPROVED FOR USE
CONCRETE HEADWALLS 2/2024
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WINGWALLS FOR CONCRETE HEADWALLS W’;ﬁg%ﬁ\’[’f’ggﬁﬁ/s
DIMENSIONS, REINFORCING STEEL AND CONCRETE TABLE OF QUANTITIES SIPE SKEW
0° WINGWALL SKEW | 15° WINGWALL SKEW | 30° WINGWALL SKEW | 45° WINGWALL SKEW | 60° WINGWALL SKEW WINGWALLI= 5T 50 [ 300 | 450
D r’; W |CONC.|STEEL| w |CONC.|STEEL| W |CONC.|STEEL| W |CONC.|STEEL| W |CONC.| STEEL @ 45° | 45° | 60° | 60°
m m3 kg m m3 kg m m3 kg m m3 kg m m3 kg
1200 | 1.500 | 1.8 | 2.05 | 80 | 1.8 | 203 | 80 | 1.8 | 201 | 80 | 1.8 | 2.00 | 80 | 1.8 | 1.99 | 80 @  |45°] 30| 150 0°
1350 | 1.575 | 1.8 2.08 80 1.8 2.06 80 1.8 2.04 80 1.8 2.03 80 2.1 2.30 92 @ 45°| 30° | 15° | 0°
1500 | 1.650 | 1.8 | 2.11 | 81 1.8 | 2.09 | 81 1.8 | 2.07 | 81 1.8 | 2.05 | 81 2.3 | 2.52 | 101 @ 45° | 45° | 60° | 60°
1650 | 1.725 | 1.8 | 2.14 | 82 1.8 | 212 | 82 1.8 | 210 | 82 1.8 | 2.08 | 82 2.5 | 2.75 | 108
1800 | 1.800 | 1.8 | 2.17 | 82 1.8 | 215 | 82 1.8 | 212 | 82 2.0 | 230 | 92 2.7 | 2.98 | 117
1950 | 1.875| 1.8 | 2.20 | 83 1.8 | 217 | 83 1.8 | 2.15 | 83 21 | 243 | 95 | 30 | 332 | 130
2100 | 1.950 | 1.8 | 2.23 | 84 1.8 | 2.20 | 84 1.9 | 2.28 | 88 2.3 | 2.66 | 104 | 3.2 | 3.56 | 140
2250 | 2.025 | 1.8 | 2.26 | 85 1.8 | 223 | 85 | 2.0 | 241 | 95 | 24 | 280 | 110 | 3.4 | 3.80 | 147 o 1 [ #13Barsof.
2400 | 2.100 | 1.8 | 2.30 | 85 1.9 | 236 | 90 2.1 | 254 | 97 | 2.6 | 3.04 | 117 | 3.6 | 4.05 | 156 {.g:rv\’:k: '//#16Barsf.f.
SwCN #13 Bars
Yy top & bottom
NSNS '
#13 Bars at_ S
equal spacing L
375 max. N
top & bottom
SECTION A-A

10 min. preformed
joint filler (typ.)

10 min. preformed
joint filler (typ.)

PLAN

1200

450

ELEVATION

HEADWALL AND WINGWALL

#13 Bars top (typ.)

bottom reinforcement

not shown
\ —t |
{ — |

steel as necessary.

#16 Bars (typ.) f.f.
o.f. reinforcement

#13 Bars top (typ.)

| T I — .y
T —— Abbreviations:
Field bend reinforcing %\\\ £ ,’? ti fill g ceo
/i | 1 o.f. = other face
§ " b.f. = both faces
#13 Bars b.f.
#16 Bars at equal spacing
300 max. f.f. Wingwall bars
#13 Bars at equal spacing
375 max. o.f.
PLAN
w
300 -~ #13 Bars
b.f. o
— S)
)

not shown ———|

| »>
450

Aol
#13 Bars
top & bottom

#13 Bars at equal spacing
250 max. f.f.

Ground line

Wingwall bars

#13 Bars at equal spacing
375 max. o.f.

ELEVATION

TYPICAL WINGWALL

1.

SHEET

PROJECT NUMBER

NOTE:

Chamfer all exposed edges 20 mm
and finish all exposed surfaces with a Class 1
ordinary finish.

Reinforcing steel clearance is 50 mm unless otherwise noted.

For skew angles shown in table, the length W and quantities
for wingwalls are computed for a 1V:1.5H side slope.
For 1V:2H or 1V:2.5H slopes compute length W with the
following equation:
W = D/2 x slope x secant (wingwall skew angle)
Minimum W not less than 1.8 meters.

Quantities shown in table are for one wingwall only.
For lengths W not shown in table, approximate the
quantities by multiplying the quantities for 0° skew and
a given height H by the factor: 1 + [(W-1.8) x 0.46].

See Standards M601-1 and M601-2 for headwall and
slope paving dimensions.

Final quantities will be determined by using the tables on
this drawing.

Do not order materials until the length, skew angle, and
slope bevel in the field have been approved.

Skew angle of wingwall

NO SCALE

@ @ Skew angle of pipe
. / ¢ Roadway
fffffff A=
Skew angle of wingwall is
measured from perpendicular > Wingwall

to centerline roadway. /\\
¢ Pipe culvert @/_ @

Outlet

Skew angle of wingwall

WINGWALL LAYOUT

This drawing contains Metric units of measure.
Dimensions without units are millimeters.

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
M601-3
SPECIFICATION
WINGWALLS FOR FP-24, FP-14

CONCRETE HEADWALLS A 200a
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. Prepare foundation according to Section 209.

. Orient all headwalls parallel to the roadway centerline

SHEET

PROJECT NUMBER

NOTE:

Place headwalls on 6 inches of foundation fill.

unless otherwise shown in the plans or as directed.

3. When pipes are on a skew, adapt and lengthen headwalls

as directed.

4. Chamfer all exposed corners not rounded to % inch.

5. Quantities shown are for one headwall with pipe at

right angles.

B S
2"
NN
N—
i
1 1
Q Q
° B ° o ° ° ° A
A\ 1 -
N #4 Bars at 9" max. -
spacing (all ways)
FRONT ELEVATION SIDE ELEVATION
HEADWALL FOR ELLIPTICAL PIPE
SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
23" x 14" 30" x 19" 34" x 22" | 38" x 24" 42" x 27" 45" x 29" 49" x 32" 53" x 34" 60" x 38" | 68" x 43"
Y 0-8" 09" 0-10" 0-10" 011" 70" 0" 10" 70" 0"
B Lo 15" 16" 18" 19" 110" 111" 111" 111" >0"
C 18" 111" g POV S5 S 28" 9" 33" 36"
D T T 110" > 0" >3 S5 Sg 10" 307 3
F 08" 08" 0-9" 09" 0-9" 0-9" 09" 0-9" 0-9" 09"
H >-10" 33" 37 39" 20" 42" 25" a7 411" T
[ 55n Jipn 86" 9" 10-2" 10-11" 121" 12717 13-0" 13-0"
S 111" 6" >-10" 32" 36" 39" 41" 45" 50" 5.g"
CUBIC YARDS OF CONCRETE

Conc. Pipe| 0.502 | 0.855 1.236 | 1500 | 1.811 | 2.101 2512 | 2.801 2.969 2.904

30 May 2024 11:12 AM

HEADWALL FOR CIRCULAR PIPE
DIAMETER OF PIPE CULVERT (D)
6" 15" 18" 21" or 24" 27" or 30" 33" or 36"
A 0-6" | 0-8" | 0-9" 0-11" 1'-0" 1'-0"
B 0-9" | 11" | 1'-3" 1-6" 1'-9" 2'-0"
c 12" | 17" | 1-9" 2'-2" 2'-6" 2'-9"
F 0-6" | 0-8" | 0-8" 0'-9" 0'-9" 0'-9"
H 2'-0" | 2'-11" | 3"-2" 3-9" 4'-3" 4'-9"
L 3-8" | 5-0" | 6-0" 8'-0" 10'-0" 12'-0"
CUBIC YARDS OF CONCRETE
Conc. Pipe | 0.241 | 0.492 | 0.697 1.319 2.067 2.947
C.M. Pipe | 0.257 | 0.521 | 0.739 1.398 2.198 3.145
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 601'4
SPECIFICATION
CONCRETE HEADWALL FOR Fp-24, FP-14
NO SCALE SMALL PIPE CULVERT A
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NOTE:

1. Prepare foundation according to Section 209.
Place headwalls on 150 mm of foundation fill.

PROJECT

SHEET
NUMBER|

2. Orient all headwalls parallel to the roadway centerline
unless otherwise shown in the plans or as directed.

3. When pipes are on a skew, adapt and lengthen headwalls
as directed.

4. Chamfer all exposed corners not rounded to 20 mm.

5. Quantities shown are for one headwall with pipe at

right angles.

A S
50
typ.) 3
(typ. 2 %
—
A
J y
T
Q Q
° B ° o o ° o o A °
A 1] - )
N #13 Bars at 225 max. -
spacing (all ways)
FRONT ELEVATION SIDE ELEVATION
HEADWALL FOR ELLIPTICAL PIPE
SIZE OF ELLIPTICAL PIPE CULVERT (SPAN x RISE)
575 x 350 750 x 475 850 x 550 950 x 600 1050 x 675 | 1125 x 725 | 1225 x 800 | 1325 x 850 | 1500 x 950 | 1700 x 1075
A 200 225 250 275 275 300 300 300 300 300
B 350 425 450 500 525 550 575 575 575 600
C 500 575 625 700 725 775 800 825 975 1050
D 350 475 550 600 675 725 800 850 950 1075
F 200 200 225 225 225 225 225 225 225 225
H 850 975 1075 1125 1200 1250 1325 1375 1475 1600
L 1625 2150 2550 2750 3050 3275 3625 3875 3900 3900
S 575 750 850 950 1050 1125 1225 1325 1500 1700
CUBIC METERS OF CONCRETE
Conc. Pipe| 0.378 | 0.639 0913 | 1119 | 1.352 |  1.569 1.876 2.074 2.241 2.363

30 May 2024 10:37 AM

HEADWALL FOR CIRCULAR PIPE
DIAMETER OF PIPE CULVERT (D)
150 375 450 525 0r 600 | 675 0r 750 | 825 or 900
A 150 200 225 275 300 300
B 225 325 375 450 525 600
C 350 475 525 650 750 825
F 150 200 200 225 225 225
H 600 875 950 1125 1275 1425
L 1100 1500 1800 2400 3000 3600
CUBIC METERS OF CONCRETE
Conc. Pipe | 0.127 | 0.359 | 0.516 0.974 1.528 2.185
C.M. Pipe | 0.137 | 0.379 | 0.546 1.032 1.624 2.326
This drawing contains Metric units of measure.
Dimensions without units are millimeters.
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY M601-4
SPECIFICATION
CONCRETE HEADWALL FOR FP-24, FP-14
NO SCALE SMALL PIPE CULVERT APPROVED FOR LSE
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SHEET

PROJECT NUMBER

#4 bars top NOTE:

Ly i A & bott typ.
J% ini);‘l/?lferlsggp ) c g £ ottom (typ.) 1. This drawing applies for normal crossings and skews up to 15°.
Nail in place = 8wls [T
P #4 bars @ 1'-0" 19 >r§ % #5 bars top (typ.) 2. Prepare foundation according to Section 209.
max. spa. b.f. f #4 bars (typ.) 3 ; \>t‘/ Place headwall/wingwalls on 6 inches of foundation fill.
| X = =]
| O Q /17T . - - . - - : i
. |8 7 et e e e s e : #4 bars bottom (t 3. On shallow fill where headwall is 2 feet or less below
‘ Q@ i /\/ / \ t/,/ - (tvp-) shoulder line, construct the headwall parallel to line and
} / d - #5 dowel bars / grade of the shoulder.
r'd . Ty
i ! L )\ \ #5 bars @ 9" max. spa. top _|_ Footing 4. Do not allow top of wingwall to project above fill slope,
| ' ) #4 bars @ 1'-6" max. spa. bottom bars ditch slope or shoulder.
WINGWALL PLAN 5. Chamfer all exposed edges % inch
and finish all exposed surfaces with a Class 1
ordinary surface finish. Provide joint filler conforming to
AASHTO M 213.
u 30° G -
#4 bars @ 1'-6" max. spa. . o.f. Wingwall 6. Bell end of concrete pipe may replace bevel at inlet headwall.
#5 bars @ 9" max. spa. f.f. bars
6" 7. Quantities shown in table are for one headwall and two
r B wingwalls and are based on CMP. Concrete and steel
quantities shown will be used as basis for final payment for
! | #4 bars headwall/wingwalls constructed according to this drawing.
[
A L E N } 8. Reinforcing steel clearance is 2 inches unless shown otherwise.
1
PLAN #4 bars o.f. (ty‘p.) \}h 9. Provide anchor bolts conforming to ASTM A307. Galvanize
[ Sa bolts and nuts according to ASTM A153.
#5 bars f.f. (typ.) — |
LT
™
2 - #5 bars 3'-0" long } )
%" @ x 6" anchor bolt A Dowl 1'-6" into footing | ©
with 2 nuts for CMP | ~
Maximum spacing = 1'-6" — 3 - R C—
#4 bars b.f. (typ.) — , , DIMENSIONS AND QUANTITIES
Al Diameter of Pipe Culvert (D)
B 42" 48" 54" 60" 66" 72" 78" 84"
ué A 56" 6'-0" 6'-6" 710" 716" 8-0" 8-6" 90"
WINGWALL ELEVATION m B 5!_111/211 6"512" 6"111/2” 7:_512,, 7,_111/2,, 81_51/211 8"111/2" 9!_51/2"
Q 0 S | C | 6-7%" | 7-1%" | 7-7%" | 8-1%" | 8-7%" | 9-1%" | 9-7%" |10-1%"
E E 3:_101/2" 4:_33/41: 4'-9" 5!_214!: 51_71/411 6'_03'/4" 6’_5%” 6'-11"
See Detail C ° '~1 F 6'83/4" 7!_53/4" 8!_21/2" 8'-11%" 9'-81/2" 10,_5%:: 11!_2%!1 12'-0"
4 + . N \\9\09 2 G 7,_9,, 8"712" 91_611 10!_41/211 11:_2%:: 121_11/411 12:_111/211 13!_101411
X ‘°¢ < other face L #5 bars £f Conc. (CUYD)| 8.0 9.0 10.1 11.1 12.2 13.4 14.5 15.8
© \ } ) ; [ - % Pl o Steel (LB) 651 738 818 878 977 1040 1152 1249
L' | k J] i "A. [ fill face 8 A 56" 6'-0" 6'-6" 7'-0" 7'-6" 8'-0" 8'-6" 9'-0"
Headwall bars embedded L Ground line . 1 i‘? W g B 5-11%"| 6'-5%" | 6-11%"| 7-5%" | 7-11%" | 8-54%" | 8'-11%"| 9'-514"
into wingwall footing (typ.) A <J _0, ‘S L ~ ‘Q - #4 bars o.f. = C 6-7%" | 7-13," 773" | 8-13%"| 8-7%" 9-13%" | 9-73," | 10-1%"
~ m , @;} fé ‘X T E 5!_2n 5r_9n 6!_33/4" 6"11" 7:_53’/411 81_03/4!! 8"7%" 91_23/411
FRONT ELEVATION (:j % . E . . g F | 8-11%" 9'-11?" 10'—1131/2" 11-11%"|12"-11%" 13'—1133/4" 14'-11%" 15'—1113/4"
(Showing headwall reinforcement) 8% | - < 'E“ ° #4 bars ~ G 10'-4" | 11'-6%" | 12'-7%" | 13'-10" |14'-11%"| 16-1%" | 17'-3Y,"| 18'-5%
< ‘g - H a #5 bars Conc. (CUYD)| 10.0 11.3 12.6 14.0 15.4 16.9 18.3 19.9
% R V(B
%% & x 6% anchor AL 44 bars ' . / Steel (LB) 798 911 1001 1104 1206 1315 1417 1554
bolt w/ 2 nuts for CMP — i #4 bars top i’ RIS 'g ol e
- = - L 2 . <
! | ' & bottom (typ.) S S ~)
#4 bars (typ.) 3 -
1-0"| |+ 10" A Abbreviations:
3" x 3" bevel T ™ f.f. = Fill face
(@ inlet only) 1-0"|_ | varies _ o.f. = Other face U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
SECTION A-A b.f. = Both faces OFFICE OF FEDERAL LANDS HIGHWAY 601-5
DETAIL C SECTION B-B CONCRETE HEADWALL/WINGWALL| SPecrFication
(For Metal Pipes) FP-24, FP-14
FOR SINGLE NORMAL APPROVED FOR USE
NO SCALE 42" TO 84" PIPE CULVERT 2/2024
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SHEET

PROJECT NUMBER|

#13 bars top NOTE:

12.7 expansion A & bottom (typ.) : : ; ; o
Joint filler (typ.) C s :,‘g; g 1. This drawing applies for normal crossings and skews up to 15°.
Nail in pl >~ S ||
arin place #13 bars @ 300 IR #16 bars top (typ.) 2. Prepare foundation according to Section 209.
max. spa. b.f. f #13 bars (typ.) § g ; \it‘/ rs top (typ- Place headwall/wingwalls on 150 mm of foundation fill.
| ~Q | Q
‘ *Q|8 / I — — #13 bars bottom (typ.) 3. On shallow fill where headwall is 600 mm or less below
‘ g / \ t/»/ ’ shoulder line, construct the headwall parallel to line and
} ‘//%/ A #16 dowel bars / grade of the shoulder.
VA )\ \ [ #16 bars @ 225 max. spa. top | _ Footing _ 4. Do not allow top of wingwall to project above fill slope,
| ' ) " #13 bars @ 450 max. spa. bottom bars ditch slope or shoulder.
WINGWALL PLAN 5. Chanjfe:‘r all exposed edges 20 mm
and finish all exposed surfaces with a Class 1
ordinary surface finish. Provide joint filler conforming to
G AASHTO M 213.
- 30° -
_ #13 bars @ 450 max. spa. _ | o.f. Wingwall 6. Bell end of concrete pipe may replace bevel at inlet headwall.
#16 bars @ 225 max. spa. f.f. bars
150 7. Quantities shown in table are for one headwall and two
r B wingwalls and are based on CMP. Concrete and steel
qguantities shown will be used as basis for final payment for
! | #13 bars headwall/wingwalls constructed according to this drawing.
[ b.f. (typ.)
A L E N | 8. Reinforcing steel clearance is 50 mm unless shown otherwise.
! |
PLAN #13 bars o.f. (ty‘p.) \}h 9. Provide anchor bolts conforming to ASTM A307. Galvanize
[ Sa bolts and nuts according to ASTM A153.
#16 bars f.f. (typ.) —1_ ]
IR
| ™
2 - #16 bars 900 long | —I
19 @ x 150 anchor bolt A Dowl 450 into footing | R
with 2 nuts for CMP <—| | Ny
Maximum spacing = 450 — - — — "
: ‘ #13 bars b.f. (typ.) — . . DIMENSIONS AND QUANTITIES
\ N Diameter of Pipe Culvert (D)
i B <J 1050 | 1200 | 1350 | 1500 | 1650 | 1800 | 1950 | 2100
I qé A 1675 1830 1980 2135 2285 2440 2590 2745
i WINGWALL ELEVATION & B 1815 | 1970 | 2120 | 2275 | 2425 | 2580 | 2730 | 2885
Q o 0 = C 2025 2180 2330 2485 2635 2790 2940 3095
T . T E | 1180 | 1315 | 1450 | 1580 | 1710 | 1845 | 1975 | 2110
S| 1 See Detail C . = F | 2050 | 2280 | 2505 | 2735 | 2960 | 3195 | 3420 | 3655
37‘ M } } ’ 5 y 2 N oo b G 2365 2630 2895 3160 3420 3690 3950 4220
) Yy \ ™ ¢ other face #16 bars £ Conc. (m3) 6.1 6.9 7.7 8.5 9.4 10.2 11.1 12.1
st | . \} y = 4 ars 1. Steel (kg) | 295 334 371 398 443 471 522 567
Ty \ bl | ' ko o - ,—— fill face L A 1675 1830 1980 2135 2285 2440 2590 2745
into wingwall footing (typ.) A <J SIS L oS || #i3barsof. S C | 2025 | 2180 | 2330 | 2485 | 2635 | 2790 | 2940 | 3095
® i . o3| T E | 1575 | 1755 | 1925 | 2110 | 2280 | 2460 | 2635 | 2815
- N
FRONT ELEVATION 0| & . 8l 3 F 2730 | 3040 | 3340 | 3650 | 3950 | 4260 | 4560 | 4870
(Showing headwall reinforcement) S| [ - 9l g s #13 bars ~ G | 3150 | 3510 | 3855 | 4215 | 4560 | 4920 | 5265 | 5625
‘ﬁ g . # 2 #16 bars Conc. (m3) 7.7 8.6 9.6 10.7 11.8 12.9 14.0 15.2
b o s | Steel (k 362 413 454 501 547 596 642 705
19 @ x 150 anchor [ Ue—— #13 bars ' j f eel (kg)
bolt w/ 2 nuts for CMP — k| #13 bars top e n{ 8
' ~ ! /L Y & bottom (typ.) J"“ Pl VS B I
#13 bars (typ.) - -
305 L:J, 305 ,;’ Abbreviations: This drawing contains Metric units of measure.
75 x 75 bevel N - N £.f. = Fill face Dimensions without units are millimeters.
(@ inlet only) 305 varies o.f. = Other face
] g e U.S. DEPARTMENT OF TRANSPORTATION, FHWA
SECTION A-A b.f. = Both faces OFFICE OF FEDERAL LANDS HIGHWAY FL'L%S'}?QRD
FDI7:\4TAI/LPC ) SECTION B-B CONCRETE HEADWALL/WINGWALL SPECIFICATION
or Metal Pipes -24, FP-
( P FOR SINGLE NORMAL S
NOSCALE | 1050 TO 2100 PIPE CULVERT 2/2024
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%" expansion
Jjoint filler (typ.)
Nail in place

%" @ x 6" anchor bolt

Cc

#4 bars @ 1'-0"

max. spa. b.f.

L

bars (typ.) y\

#4 A

PLAN - 30° SKEW PIPE

with 2 nuts for CMP
Maximum spacing = 1'-6"

1 I_OII

ANEIE!

D/cos 30°

1 "6"

'

#4 bars b.f. (typ.)

7‘

Headwall bars embedded
into wingwall footing (typ.)

J

Ground line

FRONT ELEVATION - 30° SKEW PIPE

%" expansion
Jjoint filler (typ.)
Nail in place

PLAN - 45° SKEW PIPE

D/cos 45°

FRONT ELEVATION - 45° SKEW PIPE

(Showing headwall reinforcement)

1.

SHEET

PROJECT NUMBER

NOTE:

Use the 30° Skew Detail for skews greater than
15° to 37°30'. Use the 45° Skew Detail for skews
greater than 37°30' to 45°.

. Prepare foundation according to Section 209.

Place headwall/wingwalls on 6 inches of foundation
fill.

. Quantities shown in table are for one headwall

and two wingwalls and are based on CMP.
Concrete and steel quantities shown will be used
as basis for final payment for headwall/wingwalls
constructed according to this standard.

. For dimensions and reinforcing details not shown,

see Standard 601-5.

(Showing headwall reinforcement) DIMENSIONS AND QUANTITIES FOR 45° SKEW PIPE
Diameter of pipe culvert (D)
2" 48" 54" 60" 66" 72 78" 84"
A 8'-11%"| 9'-8" | 10-4%"| 11'-0%"| 11'-9%"| 12'-6" | 13'-2%"| 13"-11"
C 9-11Y,"| 10'-8" | 11'-4%"| 12'-1" | 12'-9%"| 13'-6" | 14'-2%"| 14'-11"
E 6,_83/ " 7,_53/,, 8'-21/2" 81_113’/4" 9!_81/211 10,_53/4:: 11,_23/ " 12'-0"
o 4 4 4
DIMENSIONS AND QUANTITIES FOR 30° SKEW PIPE - = erg ey el e-1inr oean | 10-5%,7| 11-a% | 12707
Diameter of Pipe Culvert (D) g/l‘l/sllof)’; G 96" | 10-7" | 11-7%" | 12-8%"| 13'-9" | 14'-10" |15-10%"|16-11%"
42" 48" 54" 60" 66" 72" 78" 84" Conc. (CUYD) 9.5 10.6 11.8 13.1 14.4 15.7 17.1 18.5
A 7'-0%" | 7-7%" | 8-2" 8'-9" 9'-4" | 9-11" | 10-5%"| 11'-0%" Steel (LB) 787 868 977 1051 1177 1249 1370 1490
C 8'-2" 8'-9" 9'-4" | 9-11" | 10'-5%" | 11'-0%" | 11'-7%" | 12"-2°%" E 8'-11%"| 9'-11%"10-11%"|11'-1134"12"-11%"|13"-113," |14"-11%"|15'-113,"
1Vv:1.5H| Conc. (CUYD) 8.4 9.4 10.5 11.6 12.7 13.9 15.1 16.4 F 8'-11%"| 9-113%," |10'-11%"|11"-11%"|12"-11%" |13'-113," |14'-11%"|15'-113,"
fill slope|  Steel (LB) 682 764 853 908 1016 1080 1196 1294 ﬁf,‘glige G 12'-8" | 14'-1%" | 15'-6" | 16'-11%" 18'-4" | 19-9%"| 21'-2" | 22'-7"
1v:2H | Conc. (CUYD) | 10.4 11.7 13.0 14.5 15.9 17.4 18.9 20.5 Conc. (CUYD) | 11.7 13.2 14.7 16.3 17.9 19.6 21.3 23.1
fill slope|  Steel (LB) 829 938 1036 1135 1245 1355 1461 1598 Steel (LB) 951 1070 1190 1303 1440 1559 1695 1846
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
601-6
CONCRETE HEADWALL/WINGWALL| srecricanion
FOR SINGLE SKEW APPROVED FOR USE
NO SCALE 42" TO 84" PIPE CULVERT 2/2024
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12.7 expansion
Jjoint filler (typ.)
Nail in place

Cc

#13 bars @ 300

max. spa. b.f.

L

bars (typ.) y\

#13 A

PLAN - 30° SKEW PIPE

19 @ x 150 anchor bolt
with 2 nuts for CMP

Maximum spacing = 450

450

Y

300

Al

D/cos 30°

/
A

450

'

#13 bars b.f. (typ.)

7‘

Headwall bars embedded
into wingwall footing (typ.)

FRONT ELEVATION - 30° SKEW PIPE

J

Ground line

12.7 expansion
Jjoint filler (typ.)
Nail in place

PLAN - 45° SKEW PIPE

D/cos 45°

PROJECT

SHEET
NUMBER|

NOTE:

15° to 37°30".
greater than 37°30' to 45°.

fill.

see Standard M601-5.

FRONT ELEVATION - 45° SKEW PIPE
(Showing headwall reinforcement)

1. Use the 30° Skew Detail for skews greater than
Use the 45° Skew Detail for skews

2. Prepare foundation according to Section 209.
Place headwall/wingwalls on 150 mm of foundation

3. Quantities shown in table are for one headwall
and two wingwalls and are based on CMP.
Concrete and steel quantities shown will be used
as basis for final payment for headwall/wingwalls
constructed according to this standard.

4. For dimensions and reinforcing details not shown,

(Showing headwall reinforcement) DIMENSIONS AND QUANTITIES FOR 45° SKEW PIPE
Diameter of pipe culvert (D)
1050 1200 1350 1500 1650 1800 1950 2100
A 2725 2945 3155 3375 3590 3810 4020 4240
C 3030 3250 3460 3680 3895 4115 4325 4545
E 2050 2280 2505 2735 2960 3195 3420 3655
(]

DIMENSIONS AND QUANTITIES FOR 30° SKEW PIPE o F 5050 5280 5505 5735 5960 3195 3420 3655
Diameter of Pipe Culvert (D) é/‘//sllof)’; G 2895 | 3225 | 3545 | 3870 | 4190 | 4520 | 4835 | 5165
1050 1200 1350 1500 1650 1800 1950 2100 Conc. (m3) 7.2 8.1 9.1 10.0 11.0 12.0 13.1 14.2
A 2140 2320 2490 2670 2845 3025 3195 3375 Steel (kg) 357 394 443 477 534 566 621 676
C 2490 2670 2845 3025 3195 3375 3550 3725 E 2730 3040 3340 3650 3950 4260 4560 4870
1v:1.5H| Conc. (m3) 6.4 7.2 8.0 8.9 9.7 10.7 11.6 12.5 , F 2730 3040 3340 3650 3950 4260 4560 4870
fill slope|  Steel (kg) 309 346 387 412 461 490 542 587 ﬁf,‘/s' ,ig o G 3860 4300 4725 5160 5585 6025 6450 6885

1V:2H | Conc. (m3) 7.9 9.0 10.0 11.1 12.1 13.3 14.5 15,7 Conc. (m3) 8.9 10.1 11.2 12.4 13.7 15.0 16.3 17.7 This drawing contains Metric units of medsure

fill slope|  Steel (kg) 376 425 470 515 565 614 662 725 Steel (kg) 431 485 539 591 653 707 768 837 Dimension sgwith out units are millimeters ’

U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
M601-6
CONCRETE HEADWALL/WINGWALL SFPPECZIZIC;;I?Z
FOR SINGLE SKEW APPROVED FOR USE
NOSCALE | 1050 TO 2100 PIPE CULVERT 2/2024
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PROJECT NSUI:4EBEETR
c
: i - NOTE:
5" expansion joint _an
jcz)int f,ﬁ?,,e,, (typ]. ) - #4 bars @ 1-0 1. This drawing applies for normal crossings and skews up to 15°.
Nail in place max. spa. b.f.
2. Prepare foundation according to Section 209.
. 50 #4 bars (typ.) Place headwall/wingwalls on 6 inches of foundation fill.
: | 3. Quantities shown in table are for one headwall and two
‘ ‘ S wingwalls and are based on CMP. Concrete and steel
\ ‘ 1 4 quantities shown will be used as basis for final payment for
- -+ ; | — ] headwall/wingwalls constructed according to this drawing.
e — ————— W
Ll E— I L L2 I I i
‘ ‘ 4. For dimensions and reinforcing details not shown,
H ‘ see Standard 601-5.
= bl
w
30°
y
A E
1
PLAN
DIMENSIONS AND QUANTITIES
Diameter of Pipe Culvert (D)
3/4." g x 6" anchor bolt #4 bars b.f. (typ) 42" 48" 54" 60" 66" 72" 78" 84"
zlth'Z nuts for'CMFi e A <_| A 11-6" |12-10%"] 14'-2" 15-6" | 16-10" | 18-2" | 19-5%," | 20"-10"
aximum spacing = 1°- C 121_73/4!! 14'-0" 15:_3%1: 16"73/4" 171_11%11 19'-4" 20!_73/4!1 21:_113/411
H 60" 6-10" 78" 86" 94" 102" | 11-0" | 11-10"
y/ 1V:1.5H Conc. (CUYD) 9.3 10.6 11.9 13.2 14.6 16.1 17.6 19.2
fill slope Steel (LB) 752 850 961 1020 1166 1228 1380 1488
1V:2H Conc. (CUYD) 11.3 12.9 14.4 16.1 17.8 19.6 21.4 23.3
fill slope Steel (LB) 900 1023 1144 1247 1395 1503 1644 1793
Add. Conc. per pipe (CUYD) 1.3 1.6 1.8 2.1 2.4 2.7 3.0 3.4
Add. Steel per pipe (LB) 120 122 154 165 202 213 254 267
\
y
Ground line
Headwall bars embedded A
into wingwall footing (typ.)
FRONT ELEVATION
(Showing headwall reinforcement)
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY
601-7
CONCRETE HEADWALL/WINGWALL SFF;E_CZIZIC?;{?Z
FOR MULTIPLE NORMAL APPROVED FOR USE
NO SCALE 42" TO 84" PIPE CULVERT 2/2024
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1. This drawing applies for normal crossings and skews up to 15°.

PROJECT

SHEET
NUMBER|

NOTE:

2. Prepare foundation according to Section 209.

Place headwall/wingwalls on 150 mm of foundation fill.

Quantities shown in table are for one headwall and two
wingwalls and are based on CMP. Concrete and steel
quantities shown will be used as basis for final payment for

headwall/wingwalls constructed according to this drawing.
4. For dimensions and reinforcing details not shown,
see Standard M601-5.
DIMENSIONS AND QUANTITIES
Diameter of Pipe Culvert (D)
1050 1200 1350 1500 1650 1800 1950 2100
A 3505 3915 4315 4725 5130 5540 5940 6350
C 3855 4265 4665 5075 5480 5890 6290 6700
H 1830 2085 2335 2590 2845 3100 3350 3605
1V:1.5H Conc. (m3) 7.1 8.1 9.1 10.1 11.2 12.3 13.4 14.6
fill slope Steel (kg) 341 385 436 462 529 557 625 675
1V:2H Conc. (m3) 8.6 9.8 11.0 12.3 13.6 15.0 16.3 17.8
fill slope Steel (kg) 408 464 518 565 633 681 746 813
Add. Conc. per pipe (m3) 1.0 1.2 1.4 1.6 1.8 2.1 2.3 2.6
Add. Steel per pipe (kg) 55 55 70 75 91 97 115 121
This drawing contains Metric units of measure.
Dimensions without units are millimeters.
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FRONT ELEVATION - 30° SKEW PIPE

(Showing headwall reinforcement)

FRONT ELEVATION - 45° SKEW PIPE

(Showing headwall reinforcement)

NOTE:

1. Use the 30° Skew Detail for skews greater than
15° to 37°30'. Use the 45° Skew Detail for skews
greater than 37°30' to 45°.

o o
DIMENSIONS AND QUANTITIES FOR 30° SKEW PIPE DIMENSIONS AND QUANTITIES FOR 45° SKEW PIPE 2. Prepare foundation according to Section 209,
Diameter of Pipe Culvert (D) Diameter of Pipe Culvert (D) Place headwall/wingwalls on 6 inches of foundation
2 T a5 T 525 | s0° | e | 72 | 78 | 84" 2 T a5 T 525 | s0" | e | 72 | 78 | 84" fil.
A 13-11%"| 156" | 17'-0%"| 18'-6%"| 20’-1%,"| 21'-8" | 23'-24,"| 24'-8%" A 17'-5%"| 194" | 21'-2%,"| 23"-1%" |24'-11%"|26'-10%"| 28'-9" | 30'-7%"| 3. Quantities shown in table are for one headwall
C 15-1%" [ 16-7%"| 18-2" | 19'-8%"| 21'-3" | 22"-93%" | 24'-4" |25'-103," C 18-5Y,"| 20-4" | 22'-2Y," | 24'-1%" | 25-11%"27"-10%"| 29'-9" | 31-7%" ‘an twcta wingw?//s/and atr%‘.basid on C/_IVIIPb .
Y PPPY an T T Y Y Y A YT Y o T Y o qn oncrete and steel quantities shown will be use
H 6'-0 6'-10 7'-8 8-6 9'-4 10-2" | 11'-0" | 11-10 H 6'-0 6'-10 7'-8 8'-6 9'-4 10-2" | 11'-0" | 11'-10 as basis for final payment for headwall/wingwalls
1V:1.5H | Conc. (CUYD) | 9.9 11.2 12.6 14.0 15.5 17.1 18.6 20.3 1V:1.5H | Conc. (CUYD) | 11.3 12.8 14.4 16.1 17.7 19.5 21.3 23.3 constructed according to this standard.
fill slope |  Steel (LB) 797 896 1014 1086 1227 1303 1463 1573 fill slope |  Steel (LB) 926 1037 1180 1269 1453 1541 1708 1843 ' ' ) _ '
1v:2H | Conc. (cuyD) | 11.9 13.5 15.1 16.9 18.6 20.5 22.4 24.4 1v:2H | Conc. (cuyD) | 13.5 15.4 17.2 19.2 21.2 23.4 25.6 27.9 | 4. For glmeZSl%nS%nld relngogcmg details not shown,
fill slope | Steel (LB) 945 1070 | 1196 | 1313 | 1456 | 1578 | 1728 | 1877 fill slope | Steel (LB) 1091 | 1239 | 1393 | 1521 | 1716 | 1852 | 2032 | 2199 see Standards 601-5 and 6.
Add. Conc. per pipe (CUYD)| 1.5 1.8 2.1 2.4 2.8 3.1 3.5 3.9 Add. Conc. per pipe (CUYD)| 1.8 2.2 2.6 3.0 3.4 3.8 4.3 4.8
Add. Steel per pipe (LB) | 135 152 171 190 223 236 280 293 Add. Steel per pipe (LB) | 158 178 224 241 288 305 350 367
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
OFFICE OF FEDERAL LANDS HIGHWAY 601_8
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12.7 expansion #13 bars @ 300 max. spa. b.f. 12.7 expansion
Jjoint filler (typ.) joint filler (typ.)
Nail in place Nail in place

#13 bars (typ.)

PLAN - 30° SKEW PIPE

19 @ x 150 anchor bolt
with 2 nuts for CMP #13 bars b.f. (typ.)
Max. spa. = 450
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Headwall bars embedded Ground line
into wingwall footing (typ.) FRONT ELEVATION - 45° SKEW PIPE
FRONT ELEVATION - 30° SKEW PIPE (Showing headwall reinforcement) NOTE:

(Showing headwall reinforcement) 1. Use the 30° Skew Detail for skews greater than
15° to 37°30'. Use the 45° Skew Detail for skews
greater than 37°30' to 45°.

o o
DIMENSIONS AND QUANTITIES FOR 30° SKEW PIPE DIMENSIONS AND QUANTITIES FOR 45° SKEW PIPE 2. Prepare foundation according to Section 209.
Diameter of Pipe Culvert (D) Diameter of Pipe Culvert (D) Place headwall/wingwalls on 150 mm of foundation
1050 1200 1350 1500 1650 1800 1950 | 2100 1050 1200 1350 1500 1650 1800 1950 | 2100 fill
A 4255 | 4725 5190 5660 6130 6605 7065 7540 A 5315 | 5895 6460 7040 7610 8190 8760 9340 | 3. Quantities shown in table are for one headwall
c 4605 | 5075 5540 6010 6480 6955 7415 7890 c 5620 6200 6765 7345 7915 | 8495 9065 9645 gnd tthJ Win(gjwillsland aﬁ,basid on C/'/V’/Pb J
oncrete anda steel quantities shown wi e use
H 1830 | 2085 | 2335 | 2590 | 2845 | 3100 3350 | 3605 H 1830 | 2085 | 2335 | 2590 | 2845 | 3100 3350 | 3605 as basis for final payment for headwall/wingwalis
1v:1.5H | Conc. (m3) 7.6 8.6 9.6 10.7 11.8 13.0 14.2 15.5 1V:1.5H | Conc. (m3) 8.6 9.8 11.0 12.3 13.6 14.9 16.3 17.8 constructed according to this standard.
fill slope |  Steel (kg) 362 406 460 493 557 591 663 713 fill slope |  Steel (kg) 420 470 535 575 659 699 774 836 ' ' _ _ '
1V:2H Conc. (m3) 9.1 10.3 11.6 12.9 14.2 15.7 17.1 18.7 1V:2H Conc. (m3) 10.3 11.7 13.2 14.7 16.2 17.9 19.6 21.3 4. For gmeZSl%nS ﬁgglrelnfogcgng details not shown,
fill slope | Steel (kg) 428 485 542 595 660 715 783 851 fill slope | Steel (kg) 494 562 631 690 778 840 921 997 see Standards -5 and 6.
Add. Conc. per pipe (m3) 1.2 1.4 1.6 1.8 2.1 2.4 2.7 3.0 Add. Conc. per pipe (m3) 1.4 1.7 2.0 2.3 2.6 2.9 3.3 3.6
Add. Steel per pipe (kg) 61 69 78 86 101 107 127 133 Add. Steel per pipe (kg) 72 81 102 109 131 138 159 166 This drawing contains Metric units of measure.
Dimensions without units are millimeters.
U.S. DEPARTMENT OF TRANSPORTATION, FHWA FLH STANDARD
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