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QUESTION 1 [25]

A catchment in Kibler Park, Johannesburg (MAP = 760 mm/year) subdivision
contributes drainage from segment shown in Figure 1.1. Each of the five homes has
a direct connected impervious area of 3. 200 m2, which drains to the street. The street
drains to the two inlets indicated. Lawns are on “sandy soil on steep slope.” A 10 year
design standard is appropriate for residential subdivisions and streets. Runoff
coefficients should be taken at the “high” end of the ranges (see Table 1.1). Inlets
times are 8 min for the impervious area of the subdivision and 20 min for the total area
(impervious plus lawn). By using Rational method, what is the design flow at the inlets

(treated as one inlets)?
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Figure 1.1
QUESTION 2 [15]

A catchment has a system of seven rainfall gages, as shown on the map in Figure 2.1.

Using the total storm rainfall depth given in the accompanying table, determine the
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average rainfall over the catchment area using (a) Arithmetic averaging and (b) the

Thiessen Polygon Method. It is estimated that each grid cell represents 1 Km?2 of area.

_‘
A
&)
4/ -ﬁ\'h——i F
)4 N, | ©

Ow
A
N

O
\\ /
cy | ) Y
\\I—""_-/
O|E
Fig. 2.1
Gage A B C D E 3 G
Rainfall 610 550 600 615 594 580 620

(mm)
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QUESTION 3 [15]

Drainage area within each of the Isohyetal lines for a storm are tabulated for a
catchment.
a) Use the Isohyetal method to determine the average precipitation depth within

the catchment for the storm.

Isohyetal intervals (m) Area (Km?)
0-2 27
2-4 19
4-6 10
6-8 5

b) Discuss how you would go about collecting data for analysis of the rainfall of
the region. What agencies would you contacts? What other sources of

information would you seek out?

QUESTION 4 [15]

Given the following 2-hr unit hydrograph, use S-hydrograph procedures to construct a
3-hr unit hydrograph.

Time (hr) 0o 1 |2 3 4 5
Flow (m3/s) 0 [100 [250 [200 [100 |50
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QUESTION 5 [10]

Using the annual discharge for Jukskei River in Johannesburg (see data in Table 5.1),

estimate the return periods of the highest ten values using the Gringorten method.

QUESTION 6 [5]

What return period must be highway engineer use in designing a critical underpass

drain to accept only a 10 percent risk that flooding will occur in the next 5 years?

QUESTION 7 [15]

Use the following inflow hydrograph:

Time Inflow (m?/s) Outflow (m3/s)
6am 10 10
Noon 30
6 p.m 68
Midnight 50
6am 40
Noon 31
6 p.m 25
Midnight 10

Compute the outflow hydrograph by the Muskingum method using values of K = 11

hrand X =0.13.
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Fig. 2.1




