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ROUND CONCRETE AND CORRUGATED METAL PIPE
s s s Class Il Concrete (CY)
g [ Dia. Opening Area (SF) U Number Of Pipe And Skew Angle Of Pipe (a) Dia.
a| D Number Of Pipes A B c E F G y X Single Double Triple Quadruple D
1 2 3 4 0° 15° 30° 45° 0° 0° 15° | 30° 45° 0° 15° 30° 45° 0° 15° 30° 45°

15" | 1.23 2.46 3.69 492 | 1'-11"| 12" | 4-0" | I'-10"| 1'-2" | 0'-6" | 2-7" | 2-7" | 2-8" | 3-0" | 3-8" 1.23 1.59 1.60 1.65 1.74 1.94 1.96 2.05 2.23 2.30 2.34 2.47 2.74 | 15"

18" | 1.77 3.54 5.31 7.08 | 2-2" | 1'-3" | 4-6" | I'-11"| 1'-3" | 1'-=0" | 2-10" | 2'-10" | 2-1I" | 3'-3" | 4'-0" 1.56 1.99 2.01 2.06 2.17 2.43 2.46 2.56 2.79 2.86 291 3.06 3.40 | 18"

21" | 241 4.82 7.23 9.64 | 2-5" | I'-4" | 5-0" | 2-0" | I'-4" | I'-6" | 3-2" | 3-2" | 3-3" | 3-8 | 4-6" 1.97 21"

224" | 314 6.28 9.42 | 1256 | 2-8" | I'-4" | 5'-6" | 2'-0" | I'-4" | 2'-0" | 3-5" | 3-5" | 3-6" | 3-11"| 4'-10" 2.24 2.82 2.84 291 3.06 3.39 3.43 3.57 3.87 3.97 4.03 4.24 4.69 | 24"

21271 3.98 7.96 | 11.94 | 1592 | 2-11"| 1'-5" | 6'-0" | 2'-1" | I'-5" | 2'-6" | 3'-10" | 3'-10" | 4'-0" | 4'-5" | 5'-5" 2.73 27"

§ 30" | 4.91 9.82 | 14.73 | 19.64 | 3-2" | I'-6" | 6'-6" | 2-2" | 1I'-6" | 3'-0" | 4'-3" | 4'-3" | 4'-5" | 4-1I" | 6'-0" 3.26 4.13 4.16 4.26 4.49 4.98 5.04 5.25 5.69 5.84 5.93 6.24 6.91 | 30"

O| 36" | 7.07 | 14.14 | 21.21 | 28.28 | 3-8" | 1'-8" | 7'-6" | 2-4" | 1'-8" | 4'-0" | 5'-1" | 5'-1" | 5-3" | 5'-10"| 7'-2" 4.53 5.73 5.77 5.92 6.23 6.92 7.00 7.29 7.91 8.13 8.26 8.69 9.62 | 36"

42" | 9.62 | 19.24 | 28.86 | 38.48 | 4-2" | I'-10"| 8-6" | 2-6" | 2-0" | 5'-0" | 6'-0" | 6-0" | 6'-3" | 6'-11"| 8'-6" 6.33 8.11 8.17 8.39 8.85 9.90 | 10.02 | 10.45 | 11.38 | 11.68 | 11.87 | 12.51 | 13.89 | 42"

48" | 12.57 | 25.14 | 37.71 | 50.28 | 4'-8" 2'-1" 9'-6" 2'-9" 2'-0" 6'-0" 6'-9" 6'-9" 7'-0" | 7'-10" | 9'-7" 8.15 10.40 | 1048 | 10.75 | 11.33 | 12.64 | 12.80 | 13.34 | 14.50 | 14.89 | 15.13 | 1593 | 17.68 | 48"

54" 1 1590 | 31.80 | 47.70 | 63.60 | 5'-2" 2'-6" | 10'-6" | 3'-2" 2'-3" 7'-0" 7'-8" 7'-8" | 7'-11" | 8'-10" | 10'-10" 11.71 15.23 | 15.35 | 15.78 | 16.69 | 18.77 | 19.02 | 19.86 | 21.69 | 22.29 | 22.66 | 23.93 | 26.67 | 54"

15" | 1.23 2.46 3.69 492 | 1'-11"| 1'-2" | 4-0" | 1'-10"| 1'-2" | 0'-6" | 2’-7" | 2-7" | 2'-8" | 3-0" | 3'-8" 1.24 1.62 1.63 1.68 1.78 1.99 2.02 2.11 2.30 2.37 2.41 2.75 2.84 | 15"

sl 18| 1.77 3.54 5.31 7.08 | 2-2" I'-3" | 4-6" | I'-11"| 1'-3" 1I'-0" | 2-10"| 2-10" | 2’-11" | 3'-3" | 4-0" 1.59 2.04 2.06 2.11 2.23 2.51 2.54 2.65 2.89 2.96 3.01 3.17 3.53 | 18"

©| 21"| 241 | 482 7.23 9.64 | 2-5" | 1I'-4" | 5-0" | 2-0" | I'-4" | I'-6" | 3-2" | 3-2" | 3-3" | 3-8 | 4-6" 21"

=241 314 | 6.28 9.42 | 1256 | 2-8" | 1I'-4" | 5'-6" | 2-0" | 1I'-4" | 2-0" | 3-5" | 3-5" | 3-6" | 3-1I" | 4'-10" 2.29 291 2.93 3.01 3.17 3.52 3.56 3.71 4.03 4.14 4.20 4.43 4.91 | 24"

Tl 277 398 | 7.96 11.94 | 1592 | 2-1I" 1'-5" 6'-0" 2'-1 1'-5" 2'-6" | 3'-10" | 3'-10" | 4'-0" 4'-5" 5'-5" 27"

§ 30" 4.91 9.82 14.73 | 19.64 | 3-2" 1'-6" 6'-6" 2'-2" 1'-6" 3'-0" 4'-3" 4'-3" 4'-5" | 4'-11"| 6'-0" 3.34 4.28 4.31 4.43 4.67 5.20 5.27 5.49 5.97 6.13 6.23 6.56 7.29 | 30"

3 36" 7.07 14.14 | 21.21 | 28.28 | 3-8" 1'-8" 7'-6" 2'-4" 1'-8" 4'-0" 5'-1" 5-1 5-3" | 5'-10" | 7'-2" 4.64 5.95 6.00 6.15 6.49 7.25 7.34 7.65 8.33 8.57 8.71 9.18 10.20 | 36"

E 42" 9.62 19.24 | 28.86 | 38.48 | 4-2" | 1'-10" | 8'-6" 2'-6" 2'-0" 5'-0" 6'-0" 6'-0" 6'-3" | 6'-11"| 8-6" 6.49 8.43 8.50 8.73 9.23 10.38 | 10.52 | 10.98 | 11.99 | 12.32 | 12.52 | 13.22 | 14.73 | 42"

©| 48" | 12.57 | 25.14 | 37.71 | 50.28 | 4-8" | 2-1" | 9'-6" | 2-9" | 2-0" | 6'-0" | 6'-9" | 6'-9" | 7'-0" | 7'-10" | 9'-7" 8.38 10.85 | 10.94 | 11.23 | 11.87 | 13.34 | 13.51 | 14.11 | 1539 | 1582 | 16.08 | 16.97 | 18.90 | 48"

54" | 15.90 | 31.80 | 47.70 | 6360 | 5-2" | 2-6" | 10'-6" | 32" | 2-3" | 7'-0" | 7'-8" | 7'-8" | 7'-1I' | 8-10" |10'-10"| 11.77 15.35 | 1548 | 1590 | 16.83 | 18.93 | 19.18 | 20.04 | 21.89 | 22.51 | 22.89 | 24.17 | 26.96 | 54"

ELLIPTICAL CONCRETE AND CORRUGATED METAL PIPE ARCH
. . . Class 11 Concrete (CY)
2 | Rise [Span Opening Area (SF) LU Number Of Pipe And Skew Angle Of Pipe (a) Rise|Span Aé)prpx.
a| R s Number Of Pipes A B c E F G y X Single Double Triple Quadruple R S Rggg:j
1 2 3 4 | 0° 15° 30° 45° 0° 0° | 15° 30° 45° 0° 15° 30° 45° 0° 15° 30° 45°

12" | 18" 1.3 2.6 3.9 5.2 1'-8" r-2" | 39" [ 1-10"| 1'-2" | 0-3" | 2-10"| 2-10" | 2’-11" | 3-3" | 4'-0" 1.09 1.45 | 1.46 1.51 1.60 1.80 1.82 1.91 2.09 2.16 2.20 2.33 260 | 12" ] 18" 15"
14" | 23" 1.8 3.6 54 | 7.2 I'-10" | 1'-3" |42 | -1 | 1'-3" 8% 3-5" | 3-5" | 3-6" | 3-1I" | 4-10" 1.36 1.82 | 1.84 | 1.89 2.01 2.29 2.32 2.43 2.68 2.75 2.80 2.97 333 | 14" ]| 23" 18"
19" | 30" 3.3 6.6 9.9 | 132 | 2-3" I'-4q" | 5-1"| 2-0" | 1'-4" | I'-7%" | 4-2" | 4-2" | 4-4" | 4-10" | 5-1I" 1.89 2.55 | 257 | 2.65 2.82 3.22 3.27 3.43 3.77 3.88 3.95 4.19 4.70 | 19" | 30" 24"
o 24" | 38" 5.1 10.2 153 | 204 | 2-8" I'-5" | 6-3" | 2-1 r-5" | 2-9" | 52 | 5-2" | 54" | 6-0" | 7'-4" 2.64 3.55 3.58 | 3.69 3.93 4.48 4.54 4.77 5.24 5.39 5.49 5.82 6.53 | 24" | 38" 30"
T | 29" | 45" 7.4 14.8 22.2 | 296 | 3-I r-e" | 7-0" | 2-2" | 1'-6" | 3-6" | 6'-0" | 6'-0" | 6-3" | 6'-1I" | 8-6" 3.32 4.48 | 4.52 | 4.66 4.96 5.64 5.72 6.00 6.60 6.80 6.92 7.34 8.24 | 29" | 45" 36"
§ 34" | 53" | 10.2 20.4 30.6 | 408 | 3-6" 1-7" |7-11%"] 2-3" | 1'-7" | 4-5%" | 7-I" 7'-1 | 7'-4" | 8-2" | 10'-0" 4.24 576 | 581 | 6.00 6.39 7.29 7.40 7.76 8.55 8.81 8.97 9.52 | 10.70 | 34" | 53" 42"
8 38" | 60" 12.9 25.8 38.7 516 | 3-10"| 1'-8" 8'-9" 2'-4" 1'-8" 5-3" | 7'-11"| 7'-11" | 8'-2" 9'-2" | 11'-2" 5.22 7.16 | 7.23 7.46 7.96 9.10 9.24 9.70 10.71 | 11.05 | 11.25 | 11.95  13.46 | 38" | 60" 48"
43" | 68" | 16.6 33.2 49.8 66.4 4-3" | 1'-10" | 9-8%"| 2'-6" | I'-10" | 6'-2%" | 8-10" | 8-10" | 9'-2" | 10'-2" | 12'-6" 6.63 9.01 | 9.09 9.38 | 10.00 | 11.39 | 11.56 | 12.13 | 13.36 | 13.77 | 14.02 | 14.88 | 16.73 | 43" | 68" 54"
48" | 76" | 20.5 41.0 61.5 82.0 4'-8" 2-1" | 10'-8" | 2'-9" 2'-0" 7'-2" 9'-9" 9'-9" | 100-1" | 11'-3" | 13'-9" 8.66 11.74 | 11.85 | 12.22 | 13.02 | 14.82 | 1504 | 1577 | 17.37 | 17.91 | 1823 | 19.39  21.74 | 48" | 76" 60"
53" | 83" | 24.8 49.6 74.4 99.2 | 5-1" 2-6" | 11'-7"| 3-2" | 2-6" | &-1" | 10'-7" | 10'-7" |10'-11"| 12'-3" | 15'-0" 12.50 16.98 | 16.98 | 17.67 | 18.83 | 21.47 | 21.78 | 22.86 | 25.18 | 25.97 | 26.44 | 28.06 | 31.55 | 53" | 83" 66"
58" |1 91" | 29.5 59.0 88.5 | 118.0 | 5-6" | 2-10" |12-6%"| 3-6" | 2’-10" | 9'-0%" | 11'-4" | 11'-4" | 11'-9" | 13'-1" | 16'-0" 16.46 22.26 | 22.46 | 23.16 | 24.66 | 28.05 | 28.46 | 29.85 | 32.85 | 33.85 | 34.46 | 36.55 | 41.05 | 58" | 91" 72"
13|17 1.1 2.2 3.3 4.4 1'-9" r-2" | 310" | 1'-10"| 1'-2" | 0'-4" | 2-6" | 2-6" | 2-7" | 2-11" | 3'-6" 1.16 1.47 | 1.48 1.52 1.60 1.78 1.80 1.88 2.04 2.09 2.12 2.23 248 | 13" 17" 15"
S5 21" 1.6 3.2 4.8 6.4 I'-11" 1'-2" 4-3" | 1'-10" | 1'-2" o-9" | 2-10"| 2-10" | 2'-11" | 3'-3" 4'-0" 1.33 1.69 1.70 1.75 1.84 2.04 2.06 2.15 2.33 2.40 2.44 2.57 2.84 15" 1 21" 18"
§ 20" | 28" 2.8 5.6 8.4 11.2 2'-4" I'-3" 52" | 1'-11" 1'-3" 1'-8" 3-5" 3-5" 3-6" | 3-11" | 4-10" 1.78 2.31 | 233 2.39 2.53 2.83 2.87 2.99 3.26 3.36 3.42 3.60 4.01 20" | 28" 24"
- | 24" | 35" 4.3 8.6 12.9 17.2 | 2'-8" 1'-4" |5-11%" 2-0" | 1'-4" | 2-5%"| 4-0" | 4-0" | 4-2" | 4-7" | 5-8" 2.34 3.03 3.05 3.14 3.32 3.72 3.77 3.93 4.29 4.40 4.47 4.72 525 | 24" | 35" 30"
% 29" | 42" 5.9 11.8 17.7 236 | 3-1" 1'-5" |6'-10%"] 2'-I" 1'-5" | 3-4%" | 4-9" | 4-9" [ 4-11"| 5-6" | 6'-9" 3.13 4.06 4.09 4.20 4.45 4.99 5.06 5.28 5.76 5.93 6.03 6.36 7.09 | 29" | 42" 36"
) 33" | 49" 8.4 16.8 252 | 336 | 3-5" r-e" | 77-8" | 2-2" | 1'-6" | 4-2" | 5-6" | 5-6" | 5-8" | 6'-4" | 7'-9" 3.83 5.00 5.04 | 5.18 5.48 6.16 6.24 6.52 7.12 7.32 7.44 7.86 8.76 | 33" | 49" 42"
S| 38| 57" | 10.6 21.2 318 | 424 | 3-10"| 1'-7" | 8-7%"| 2-3" | I'-7" | 5-1%"| 6-4" | 6-4" | 6-7" | 7'-4" | 8-1I" 4.87 6.31 6.36 | 6.53 6.91 7.74 7.84 8.18 8.93 9.18 9.33 9.85 | 10.96 | 38" | 57" 48"
Sl43 64| 132 26.4 39.6 | 528 | 4-3" -8 |9-6%"| 2-4" | 1'-8" |6'-0%"| 7'-I" 7-1 | 7'-4" | 8-2" | 10'-0" 5.88 7.64 | 7.70 | 7.91 8.37 9.40 9.52 9.94 | 10.86 | 11.15 | 11.33 | 11.97 | 13.33 | 43" | 64" 54"
47" | 71" | 16.9 33.8 50.7 | 67.6 4-77 1 1-10" [ 10-4"[ 2-6" | 2-0" [ 6-10"|7-10"| 7'-10"| 8-1" | 9-1" [ 1I'-I" 7.80 10.15 | 10.23 ] 10.51 [ 11.12 | 12.49 | 12.65 | 13.22 | 14.43 | 14.85 | 15.10 | 15.94 | 17.77 | 47" | 71" 60"

NOTES:
1. Dimension X is calculaged as: X =\_QkSEC .

2. Select tabular quantitie
End Skew to Pipe Use Tabulated Value

0° to 5° 0°
6° to 15° 15°
16° to 30° 30°
31° or Over 45°
CONCRETE AND METAL PIPE TABLES
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