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TYPICAL RAINFALL INTENSITY- DURATION- FREQUENCY CURVES

Curves like these are prepared from the raintall
statislics by the US National Cimabic Data Cente
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Table 3
FULL FLOW COEFFICIENT VALUES
CIRCULAR CONCRETE PIPE

D A R Value of C: = 1488, o x g%

Pipe Area | Hydraulic k

Diameter | (Square Radius
(inches) Feet) (Feet) n=0.010 | n=0.011 | n=0.012 | n=0.013
B 0.349 0.167 15.8 14.3 13.1 12.1

10 0.545 0.208 28.4 25.8 23.6 Z21.8
12 0.785 0.250 46.4 42.1 386 357
15 1227 0.312 84.1 76.5 70.1 64.7
18 L7687 0.375 137 124 114 105
21 2.405 0.437 206 187 172 158
24 3.142 0.500 294 267 245 226
27 3.976 0.562 402 366 335 310
30 4.909 0.625 533 485 444 410
33 5.940 0.688 686 624 574 530
36 7.069 0.750 BE7 788 122 666
42 9.621 0.875 1308 1189 10590 1006
48 12.566 1.000 1867 1698 1556 1436
54 15.904 1.125 2557 2325 2131 1967
60 19.635 1.250 3385 3077 2821 2604
66 23.758 1.375 4364 3967 3636 3357
12 28.274 1.500 5504 5004 4587 4234
78 33.183 1.625 6815 6195 5679 5242
B4 38.485 1.750 B304 7549 6920 6383
90 44.170 1.875 9985 9078 8321 7681
96 50.266 2.000 11850 10780 9878 8119

102 56.745 2.125 13940 12670 11620 10720

108 63.617 2.250 16230 14760 13530 12490

114 70.882 2.375 18750 17040 15620 14420

120 78.540 2.500 21500 19540 17920 16540

126 86.590 2.625 24480 22260 20400 18830

132 95.033 2.750 21720 25200 23100 21330

138 103.870 2875 3i210 28370 26010 24010

144 113.100 3.000 34960 31780 29130 26830

Amercan Concrete Pipe Association = www,concrele-pipe.ang
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Table 8
RUNOFF COEFFICIENTS FOR VARIOUS AREAS
DESCRIPTION OF AREA RUNOFF COEFFICIENTS
Business:
DOWNROW BFBAS i o i s oo vviaisivie dn's apin s n o8 aiain 0.70 to 0.95
Neighborhood areas .........c.ooveeerininnns 0.50 to 0.70
Residential:
Single-family areas ............oovvaniiiiinn 0.30 to 0.50
Multi units, detached .............ooieniiin 0.40 to 0.60
Multi units, attached ............oveeiinnne. 0.60 to 0.75
Residential (suburban)...........ccovviieiiinine, 0.25 to 0.40
Apartment dwelling areas ................ocoone 0.50 to 0.70
Industrial:
Light @reas......ovoviriressasanrasiisnsnass 0.50 to 0.80
Heavy areas .......cooooreeeivnennaanironenns 0.60 to 0.90
Parks, CemMeteries ... ivovoiissssannssssrssrses 0.10 to 0.25
PlaYRIOUNGS .« ccovvasasiibuniiisdisanansnaivesis 0.20 to 0.35
Railroad yard areas .......ssssasessrnssassasssas 0.20 to 0.40
Unimproved areas ...........cvoiiiiiisasssanans 0.10 to 0.30
Table 9
RAINFALL INTENSITY
CONVERSION FACTORS
Duration Duration
in Minutes Factor in Minutes Factor
5 2.22 40 0.8
10 1.71 50 0.7
15 1.44 60 0.6
20 1.25 90 0.5
30 1.00 120 0.4
Table 10

RECURRENCE INTERVAL FACTORS

Recurrence Interval
in Years Factor
2 1.0
5 1.3
10 1.6
25 1.9
50 2.2

American Concrele Pipe Associallon = www concrete-pipe.org
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Figures

Figure 4
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FLOW FOR CIRCULAR PIPE FLOWING FULL
BASED ON MANNING'S EQUATION n=0.012

SLOPE OF PIPE IN FEET PER 100 FEET
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Figures

Figure 20

RELATIVE VELOCITY AND FLOW IN
CIRCULAR PIPE FOR ANY DEPTH OF FLOW
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