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Assignment 3
(Due: 27 February, 2017 by 17:00)

Question 1

A column carrying a load of £50 kN is to be founded on a square footing at a depth of 2
m below the ground surface in a deep clay stratum. What will be the size of the footing
for FS = 3 for TSA? The soil parameters are ysat = 18.5 kN/m® and C, = 55 kPa. The
groundwater level is at the base of the footing, but it is expected to rise to the ground
surface during rainy seasons.
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Question 2

An eccentrically loaded foundation is shown in Figure 2. Use FS of 4 and determine

the maximum allowable load that the foundation can carry. Use Meyerhof's effective
area method.
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Figure 2
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Question 3

A circular foundation of diameter 8 m supports a tank. The base of the foundation is at
1m from the ground surface. The vertical load is 20 MN. The tank foundation was
designed for short-term loading conditions (C, = 80 kPa and jsat = 19 kN/m?3). The
groundwater level when the tank was initially designed was at 4 m below the ground
surface and it was assumed that the groundwater level was stable. Fourteen months
after the tank was constructed, during a week of intense rainfall, the tank foundation
failed. It was speculated that failure occurred by bearing capacity failure.

a) Determine the bearing capacity of the soil using TSA (short-term loading conditions)
and ESA (long-term loading conditions). Assume effective friction angle, ¢’ = 25°
and c¢’=0.

b) Compare the results of the two methods of analysis performed in (a) and comment
which one governed the observed bearing capacity failure of the tank foundation.
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Question 5
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