2’ [600] recommended

Anchor Bolts at
approximately 1'-6”
[450] centers

6” [150]
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PROFILE CIRCULAR PIPE-ARCH
- 7 END TREATMENT ”A”
HEADWALL FOR CORRUGATED METAL PIPE & PLASTIC PIPE (English)
CIRCULAR PIPE ARCH PIPE ARCH
CONC. CONC. CONC. Top surface of 6” [150]
D w H T |cu. yds. |SPAN | RISE w H T | cu. yds.|SPAN | RISE w H T | cu. yds. in/gr headwall extension
127 | 207 | 3-0 | 127 | 0.2 2.67"x%,” Corrugations | %817 | 59”7 [j2-4” | 5-5" | 57| 2.4
157 | 267 | 327 | 127 | o0.27 77 1 137 137-07 | 307 12| 0.31 87" | 637 [13-0” | 5-7 | 17| 2.50
187 | 3-0” | 3-37 | /2~ | 0.33 217 | 157 [ 3-67 | 3-0"] 127 | 0.35 957 | 677 |i4-0” | 5-97 | 207 3.14 Anchor Bolts 1-6”
21" | 367 | 3-4” | /12" | 0.39 247 | _j8” | 4-0” | 32| /27| 0.43 1037|717 | 150" | 5-11" | 22| 3.54 2 [4507 centers
247 | _4-0" | 3.6 | 127 | 0.46 28" | 20" | 4-6” | 3-37| 127 | 0.48 1127|757 |167-07 | 6-1” | 24"| 3.96 ©
277 | 4-67 | 3-87 | 127 | 053 | 357 | 247 | 5-6” | 3-57| /27| 0.6/ 7" | 797 [17-97 | 6°-3” | 25| 4.89 =
30”7 | 5-0” | 3-9” | /2" | 0.60 427 | 297 |6-6” | 3-77| 127 | 0.73 128" |_83” | 18-0" | 6-5” | 26" | 5.0l 5
337 | 5-67 | 3-107 | i12” | _0.68 497 | 337 |7°-8” | 3'-9” | 12" | 0.90 1377 | 87~ |19-0” | 6-7~ | 27| 5.45 . _
36” | 607 | 4-0” | 12" | o0.76 577 | 387 | 9-0” | 4-0”] 127 | Li0 1427|917 _|207-97] 6-9” | 27| 6.3 put N
39" | 6-67 | 4-2 | 12" | 0.84 647 | 437 100" | 447 | 127 | 131 67x2" Corrugations ¥ M/ N
427 | 7-0” | 4-37_| 12" | _0.92 717 | 477 |15-0" | 4-8" | 127 | 1.54 (18" Corner Radius) o= A
487 | _8-0" | 4-67 | 127 | 140 | *777 | 527 |i1/-8” | 5-37| i2” | 1.84 | *6-1"] 4-77111-8" | 5 -7 | 12" 1.89
547 | 9-37 | 4-97 | /27 | 1.33 | %83 | 57~ |12-4” | 5-57| 57| 2.46 |*6'-47| 4-9” |12-0" | 5-8" | 14" | 2.2 *
60”7 | 10°-6” | 5-67 | 127 | _1.78 6“x2" Corrugations x6-97| 4-11" | 12-4” | 5-9” | 57| 2.42
66" | 11"-9” | 5-97 | /2" | 2.06 (31”7 Corner Radius) x7-0”| 517 |12°-8” | 5-10" | 167 | 2.44
727 | 13-0” | 6-07 | 12”7 | 2.37 |13-37] 9 -4 [23-11"| 7'-11" | 327] 9.63 | 7-3" | 6-3” [12°-11" | 5-11" | i7" | 2.69
78" | 14-37 | 6-37 | 14" | 2.94 |13-6"] 9-6” |24-9"| 8-0" | 327| 0.2 | 7-8"| 5-5"|13-2"|6-0" | 18" | 2.77
847 | 156" | 6/-6” | 14" | 3.30 |I4-0"] 9-8" |24-10”"| 8-1" | 337| 10.33 | 7°-1l" | 5'-7” [14-0”" | 61" | 207 | 3./5 Y
90" | 16-9” | 6-9” | 16” | 4.00 |i4-27|9-10"|25-9”| 8-2” | 33”| 10.87 | 8-2" | 5-9”/14-8" | 6-2” | 21" | 3.45
967 | I18-0” | 77-0” | 16”7 | 4.40 |i4-5"110-0"|26°-7"| 8-3" | 337| 11.39 | 8-7" | 5-1/"115-0"| 6-3” | 22" 3.75 ~
1027 | 19°-37 | 7-3” | 18" | 5.28 |14-117|10-2726°-9” | 8-4” | 34"| /.68 | 8-10"| 6-1” [15-10"] 6-4” | 23" | 4./5 @
108”7 | 20°-6” | 7'-6” | 20" | _6.21 |I5-47|10-47|26-11"| 8-5" | 34"| 11.96 | 9-4” | 6°-3”|16°-0” | 6'-5” | 24" | 4.65 =
1147 | 21-9” | 7797 | 227 | 7.25 |/5-77110-6"|27-9”| §-6" | 347| 12.5] | 96" | 6-57116'-10"| 6-6” | 267 | 4.93 .
1207 | 23°-0” | 8-0” | 24" | 8.38 |i5-10"| 10°-8” |28"-7" | 8-7" | 35| 13.06 | 9-9” | 6'-7” [17-9” | 6-7" | 277 | 5.4l ©
x1267| 23-07 | 8-37 | 26”7 | 8.64 |16-37|10'-107|26-8" | 8-8" | 357 | 13.34 |10-37| 6-97 [i7-107| 6/-8” | 277| 5.45 T
1327 | 23-07 | 8-6" | 287 | 9.23 |16-67| 1I-0” [29-7" | 8-9” | 357| 13.94 |10-87| 6 -11"|17-11" | 6-9”7 | 277 | 5.59
1387 | 24-1” | 8-97 | 307 | 10.50 |17°-07| /I’-27 |29-87| 8-107| 367 | i4.24 |10 -1I"| 7°-1” |18 -107]|6/-10” | 287 | 5.97
1447 | 257-27 | 907 | 327 | 11.89 |17-27| II"-47 |30-7"| 8-11" | 36" | 14.84 | 1I’-57 | 7°-37 | 18-11" | 6:-11” | 287 | 6.12
/50”7 | 26°-47 | 9°-3” | 347 | 13.38 |/7°-57| 1’6" | 3/'-5” | 9°-0” | 36”| /5.42 | II'-=7" | 7°-5” 19-9” | 7°-0” | 28" | 6.52 *
1567 | 27-5” | 9-6” | 367 | 5.0/ |i7-117| 1I-87 | 3/-7” | 9°-1” | 377 | 15.83 |1I'-107| 7°-7” |20°-9"| 7/-1” | 297 | 6.94
1627 | 26-77 | 9-97 | 387 | 16.75 |18 -17|1I"-107|32-57| 9°-27 | 37" | 16.43 |12°-47| 7°-97 |20°-107| 7°-2” | 297 | 7./2
1687 | 29°-8” | 10°-07 | 407 | 18.6] |18-77|127-07 |32 -6"| 9-37 | 377 | 16.78 |12-67| 7/-11" | 21"-8” | 7/-3” | 297 | 7.53
1747 | 30°-9”7 | 10-37 | 42”7 | 20.28 |18-97|/2°-27 |33 -47| 9-47 | 387 | 17.43 |12-8"| 8-1" |[22-7"| 7°-4” | 307| 7.95 '_| " |
1807 | 317-117 | 10°-67 | 437 | 21.87 |19-37|127-47|33-57| 9-57 | 387 | 17.78 |12/-107| 8-47 |23'-7"| 7°-5” | 30”7 | 8.48 | |
1867 | 33°-07 | 10°-97 | 44”7 | 23.54 |19°-67|12-67 |34°-5”7| 9°-67 | 38”7 | 18.49 |13-5"| 8-5723-7"| 7°-6” | 307| 8.63
1927 | 34-27 | 11-07 | 457 | 25.30 |19°-87| [2-87 |35-37| 9°-77 | 397| 19.19 |13 -11"| 6-77|23-77| 7-7” | 317 | 8.8
1967 | 35737 | 17-37 | 467 | 27.12 [19-177[12-107|36-37| 9-8" | 597 | 19.95 | 14-1" | 6972517 | 7-6" | 37| 9.29 END TREATMENT “B”
2047 | 36°-47 | 1I-6” | 477 | 29.15 |20°-57| 13-07|36°-37| 9°-9” | 397 | 20.30 |/4-37| 8-11"|25-6"| 7°-9” | 317 | 9.78
2107 | 37°-67 | 17-97 | 487 | 31.03 |20°-77|13-27|37°-27 [ 9-107 | 407 | 21.05 |14-107| 9°-17 |25°-67 | 7°-10” | 327| 10.25
2167 | 36°-77 | 127-07 | 49”7 | 33.43 37x1” Corrugalions 157-47 | 9-37 [25-6" | 7°-11” | 327| 10.25
2007 39°-97 [ 127-37 | 507 | 36.26 | 407 | 317 667 | 5-77] 127 0.70 |/5-67] 9-5726-57|8-0" | 327| 10.74
2287 [ 40°-107 | 127-67 | 517 | 37.52 | 467 | 367 |7-8” | 3-97 | 127 | 0.85 |I5-87| 9-7727-57| 8-17 | 337| 11.28 See Sht. 2/2 for NOTES
2347 427-07 | 127-97 [ 527 | 39.86 | 537 | 417 [ 907 | 4-07 | 127 1.06 [I5-107| 9-107|26°-57| 827 | 337 12.00 and Metric Pipe Table
2407 [ 437-17 | 13-07 [ 537 | 42.26 | 607 | 467 [10-07 | #-47 | 127 | .27 1657 911" |26-57| 8 -37 | 337 12.09
2467 [ 44-27 | 13-37 | 547 | 44.83 | 667 | 517 |[1I-07 | 4-87 | 127 | 1.54 |[16-77 | 10°-17|29-47| 8-47 | 347 | 12.64
2507 457-47 | 13-67 | 557 | 47.44 | %737 | 557 [I7-87 [ 537 127 | 1.8] - - - - - -

* Channel configuration for pipe sizes between end
2:l slopes passing through a point 6” [150] below
treatment “B”, 2:/ slopes are tangent to pipe.

treatment “A” and end treatment “B” is determined by
the top and at each side of the headwall.

For end
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ANCHOR BOLT

NUT

(ASTM A 325 and A 153)

Anchor detail (See ANCHOR
BOLT Detail, this Sheet)

/»F/ow line

1

Item 60! Riprap using
6”[150] Reinforced
Concrete Slab

Anchor Bolt (See ANCHOR
BOLT Detail, this Sheet)

6”7 [150] extension required
when Riprap is specified

INLET CHANNEL PROTECTION
DETAIL

Item 60! Riprap using 6" [1501]
Reinforced Concrete Silab

HEADWALL FOR CORRUGATED METAL PIPE & PLASTIC PIPE (Metric)
CI/IRCULAR PIPE ARCH PIPE ARCH

D | w H T |CONE \span | RisE | W Ho| 1 | CONC N span |RISE | w wo| T | €N
300 600 925 300 0.16 : - 68x13 mm Corrugalions - | *2025| 1475 | 3750 | 1650 | 375 /.64
375 750 975 300 0.21 425 325 925 925 | 300 0.24 2175 1575 | 3950 | 1700 | 425 1.9/
450 925 1000 300 0.25 525 375 1075 925 | 300 0.27 2450 | 1675 | 4275 | I750 | 500 2.40
525 1075 1025 300 0.30 600 450 1225 975 | 300 0.33 2575 | 1775 | 4575 | /1800 | 550 2.71
600 1225 1075 300 0.35 700 500 1375 1000 | 300 0.37 2800 | 1875 | 4875 | /1850 | 600 3.03
675 1375 1125 300 0.41 875 600 1675 1050 | 300 0.47 2925 | 1975 | 5400 | /1900 | 625 3.74
750 1525 1150 300 0.46 1050 725 1975 1100 | 300 0.56 3200 | 2075 | 5475 | 1950 | 650 3.83
825 1675 1175 300 0.52 1225 825 2325 1150 | 300 0.69 3425 | 2175 | 5800 | 2000 | 675 4.17
900 1825 1225 300 0.58 1425 950 2750 | 1225 | 300 0.84 3550 | 2275 | 6325 | 2050 | 675 4.82

975 1975 1275 300 0.64 /1600 | 1075 | 3050 | 1325 | 300 1.00 150x50 mm Corrugations

1050 2125 1300 | 300 0.70 1775 | 1175 | 3350 | 1425 | 300 .18 (450 mm Corner Radius)
1200 2450 1375 300 0.84 */925| 1300 | 3550 | /1600 | 300 1.41 */825 | 1375 | 3550 | 1700 | 300 /.45
1350 2825 1450 300 .02 *2075| 1425 | 3750 | /1650 | 375 /.88 *¥/900 | 1425 | 3650 | 1725 |350 1.62
1500 3200 1675 300 1.36 150x50 mm Corrugations *2025| 1475 | 3750 | /750 | 375 .85
1650 3575 1750 300 1.57 (775 mm Corner Radius) *2/00 | 1525 | 3850 1775 | 400 1.87
1800 3950 1825 300 1.8/ 3975 | 2800 | 7300 | 2425 | 825 7.36 2175 1575 | 3925 | /1800 | 425 2.06
1950 4350 1900 350 2.25 4050 | 2850 | 7550 | 2450 | 825 7.74 2300 | 1625 | 4025 | 1825 | 450 2.2
2100 4725 1975 350 2.52 4200 | 2900 | 7575 | 2475 | 850 7.90 2375 | 1675 | 4275 | /1850 | 500 2.41
2250 5/00 2050 400 3.06 4250 | 2950 | 7850 | 2500 | 850 8.3/ 2450 | 1725 4475 | 1875 | 525 2.64
2400 5475 2125 400 3.36 4325 | 3000 | 8100 | 2525 | 850 8.71 2575 | 1775 | 4575 | 1900 | 550 2.87
2550 5875 2200 450 4.04 4475 | 3050 | 8150 | 2550 | 875 8.93 2650 | 1825 | 4825 | 1925 | 575 3.7
2700 6250 2275 500 4.75 4600 | 3100 | 8200 | 2575 | 875 9.14 2800 | 1875 | 4875 1950 | 600 3.56
2850 6625 2350 550 5.54 4675 | 3150 | 8450 | 2600 | 875 9.56 2850 | 1925 5125 /1975 | 650 3.77
3000 7000 2450 600 6.4/ 4750 | 3200 | 8700 | 2625 | 900 9.99 2925 | 1975 | 5400 | 2000 | 675 4.14
*3/50| 7000 2525 650 6.6/ 4875 | 3250 | 8750 | 2650 | 900 10.20 3075 | 2025 | 5425 | 2025 | 675 4.17
3300| 7000 2600 700 7.06 4950 | 3300 | 9025 | 2675 | 900 10.66 3200 | 2075 | 5450 | 2050 | 675 4.27
3450 7350 2675 750 8.03 5/00 | 3350 | 9050 | 2700 | 925 10.89 3275 | 2125 | 5750 | 2075 | 700 4.56
3600 7675 2750 825 9.09 5/50 | 3400 | 9325 | 2725 | 925 11.35 3425 | 2/7r5 | 5775 | 2/100 [ 700 4.68
3750 8025 2825 875 10.23 5225 | 3450 | 9575 | 2750 | 925 11.79 3475 | 2225 | 6025 | 2125 |700 4.98
3900 | 8350 2900 925 11.48 5375 | 3500 | 9625 | 2775 | 950 12.10 3550 | 2275 | 6325 | 2150 | 725 5.3/
4050 8700 2975 975 12.81 5425 | 3550 | 9875 | 2800 | 950 12.56 3700 | 2325 | 6350 | 2175 | 725 5.44
4200 9050 3050 1025 14.23 5575 | 3600 | 9900 | 2825 | 950 12.83 3750 | 2375 | 6600 | 2200 | 725 5.76
4350 9375 3125 1075 5.5/ 5625 | 3650 |10 150 2850 | 975| 13.33 3800 | 2425 | 6875 | 2225 | 750 6.08
4500 9725 3200 | 1100 16.72 5775 | 3700 |10 175| 2875 | 975 13.59 3850 | 2500 | 7200 | 2250 |750 6.48
4650 | /0 050| 3275 1125 /8.00 5850 | 3750 |/I0 500| 2900 | 975 14.14 4025 | 2525 | 7200 | 2275 | 750 6.60
4800 | 10 425| 3350 | 1150 19.34 5900 | 3800 /0 750| 2925 [1000]| [/4.67 4175 | 2575 | 7200 | 2300 | 775 6.74
4950| /0 750 | 3425 1175 20.73 | 5975 | 3850 |/l 050 2950 [1000| 15.25 4225 | 2625 | 7650 | 2325 | 775 7.10
5/00 | I/l 075 3500 [1200| 22.29 6125 | 3900 |/l 050| 2975 |1000| 15.52 4275 | 2675 | 7775 [ 2350 | 775 7.48
5250 Il 425 | 3575 |1225| 23.72 6/75 | 3950 |/l _325] 3000 |/025| 16.09 4450 | 2725 | 7775 | 2400 | 825 7.84
5400| 11 750 | 3650 |/250]| 25.56 75x25 mm Corrugations 4600 | 2775 | 7775 | 2425 | 825 7.84
5550 12 125 | 3725 |l1275| 27.72 /000 775 1975 1100 | 300 0.54 4650 | 2825 | 8050 | 2450 | 825 8.21
5700| 12 450| 3800 |/300| 28.69 /1150 900 2325 1150 | 300 0.65 4700 | 2875 | 8350 | 2475 | 850 8.62
5850 | 12 800 | 3875 |1325]| 30.48 /325 | 1025 | 2750 | 1225 | 300 0.8/ 4750 | 2950 | 8650 | 2500 | 850 9.17
6000 | 13 125 | 3950 |1350| 32.33 1500 /150 | 3050 | 1325 | 300 0.97 4925 | 2975 | 8650 | 2525 | 850 9.24
6/50 | 13 450| 4050 |/375]| 34.27 1650 | 1275 | 3350 | 1425 | 300 .18 4975 | 3025 | 8950 | 2550 | 875 9.66
6300 13 825| 4125 /1400 | 36.27 | */825| 1375 | 3550 | 1600 | 300 /.38 -- -- -- -- -- --

* Channel configuration for pipe sizes between end treatment “A” and end treatment “B” is determined by

2:| slopes passing through a point 6” [150] below the top and at each side of the headwall. For end
treatment “B”, 2:1 slopes are tangent to pipe.

[/50] extension

Width of riprap

shall be equal to
width of headwall
unless otherwise
shown on plan

5 [1.5 m]

/tem 60/ Rock Channel
Protection (with filter)

No. 3 or No. 4 granular bed,
6” [150] thick, or Filter Fabric
per CMS 60/.09.

OUTLET CHANNEL PROTECTION DETAIL

The depth of the riprap cutoff wall (2°-6” [760]1 min.)
shall match the thickness of the rock channel
protection shown on the plan plus 67 [/50].

NOTES

GENERAL: [f the pipe is depressed, a riprap reinforced concrete
slab shall slope up to the channel bottom at a slope of 6 to |/

and terminate with a cutoff wall that has a depth of 6” [1501]
below the depression depth. Payment for the slab shall be made per
square yard of Item 60l Riprap using 6“ Reinforced Concrete Slab
and shall include the cost of the cutoff wall. Reinforcing for

the 6” reinforced concrete slab and cutoff wall shall be as

shown on Standard Hydraulic Construction Drawing CB-3.l.

CONCRETE: Headwall concrete shall be Class C. Concrete quantities
are based on headwalls without the 6” [150] extension under the
channel protection.

ANCHOR BOLTS: Bolts (as detailed) for anchoring both ends of metal
pipe shall meet ASTM A 307. The top 67 [I50] min. of bolt shall
be galvanized according to ASTM A [/53. Cost of anchors shall be
included in the unit price bid per Foot [Meter] of [tem 603.

Headwall dimensions are based on end treatment “A” for pipe sizes
up to and including 1207 [3000171, 71”x47” [I775x1175]1, and 66”x5/”
[1650x12751, and on end treatment “B” for sizes over and including
1327 [33001]1, 13'-37"x9’-47 [3975x28001, and 7'-3"x5'-3" [2]75xI575].

PLASTIC PIPE: Plastic pipe may not be available in all the sizes
specified on this drawing.

See Sht. 172 for End Treatment “A,” End
Treatment ”“B,” and English Pipe Table

Thickness shown on the plans
and used for computing quantity
of Item 60/ R.C.P. (with filter)
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