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1. Design Rainfall Distribution

A Design discharges for highway drainage facilities
are typically estimated by three methods: (1)
rational method Q, =CiA, (2) unit hydrograph
method ¢ rainfalltrunoff modeling, and (3)
regression equations

A Design rainfall depth and distribution are
necessary for us to model runoff discharge

hydrograph used for routing through drainage
system.
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A Use 1,660 runofproducing storms from 1959 to 1986
In Texas

A Normalized storms by duration and total rainfall depth,

grouped storms by durations and quartiles where peak
rainfall intensity occurred.

A For a 12hour or less storm duration, approximately 49
percent of the storms are first quartile.
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: Thompson,
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Small Watersheds in Texas
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Dimensionless Rainfall Distribution for
Different Percentiles

First- through fourth-quartile
storms combined 2
{tnmmed and smoothed data group) 1

¢ b ¢ b 9 b o & 9 ) ¢ 4 5 1 35 1 3
0 10 20 30 40 5 60 70 80 90 100

PERCENT OF STORM DURATION




2. Peak Discharge for Small Drainayeeas

Rational Method: Q,= G A (Emil Kuichling, 1889)

Q, = Peak runoff rate (cfs)
C= runoff coefficient (dimensionless)

| = average rainfall intensity (in/hr) for a storm with a
duration equal to a crltlcal period of time t.. (time of
concentration)

A = drainage areaatres)

Family of
IDF curves

Average rainfall intensity, f (in./hr),
or unit runoff, g (cfs/acre)

Time (min)



TABLE 11.3 Typical C Coefficients for 5-
to 10-Year Frequency Design

Description of area Runoff coefficients

Business

Downtown areas 0.70—-0.95
Neighborhood arcas 0.50-0.70
Residential ) ’
Single-family areas ' 0.30—-0.50
Multiunits, detached 0.40—0.60 L ocal agency
Multiunits, attached 0.60—-0.75
Residential (suburban) 0.25-0.40 may Sethor
Apartment dwelling areas 0.50-0.70

Industrial 5 B D dlfferent Iand

Light areas

Heavy areas 0.60—-0.90
Parks, cc-:rnctcrics 0.10—-0.25 use typeg:)aSEd
Playgrounds 0.20-0.35
Railroad yard areas 0.20—0.40 on Table 11.3 or
Unimproved areas 0.10-0.30
Streets
Asphaltic 0.70—-0.95 Other
Concrete 0.80—-0.95
Brick 0.70—0.85 references
Drives and walks 0.75—-0.85
Roofs 0.75—-0.95
Lawns: sandy soil:
Flat, 2% 0.05-0.10
Average, 2—7 % 0.10—-0.15
Steep., 7% 0.15—-0.20

Lawns; heavy soil:

Flat, 2% 0.13-0.17
Average,2—7 % 0.18-0.22

Steep, 7% 0.25-0.35




A The source of these publishé&ivalues can be traced back
to the 1960 sanitary and storm sewer design manual
produced by a joint committee of the American Society of
Civil Engineers (ASCE) and the Water Pollution Control
Federation WWPCI-

A Those values of runoff coefficients were obtained from a
adzNIdSe> artm Nbudz2Nya 2T |y
to 380 public and private organization throughout the
' VAUSR {quSasCD ¢KSe& | NB
professional practice experience of the applications of the
rational formula in runoff determination for storreewer
design (ASCE anNdPCH.960).

A ASCE an@/PCHK1960) manual did not provide justification
for the Cvalues selected using any observed rainfall and
runoff data but Mr. Kuichling did in his original study
(Kuichling 1889).
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Relation with Percent Impervious Area
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Runoff Coefficient, C
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3. DimensionlesflRC3Jnit Hydrograph

T,= D/2 +,
t,= 0.6T,
Q,=484A T,




