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Instructions: This question paper has two pages. Answer all questions. State all assumptions. Maximum
marks carried by a question are listed near the right margin within square brackets

1. Select the correct options for the following and justify your choice.

a. Of the statements that the factor of safety used in the working stress design of a geotechnical
engineering problem is controlled by the:
(I) likelihood and consequences of failure
(II) uncertainty of input parameter estimates
A. Neither I nor II is B. Only I is correct

[5]
C. Only II is correct D. Both statements are

correct correct

b. An estimate of earth pressure based on wedge theory [5]

A. Is always expected to be larger than its B. Is always expected to be smaller than its
correct magnitude correct magnitude

C. Is always expected to be equal to its correct D. Could be larger than, equal to or smaller than
magnitude its correct magnitude depending on whether

the problem is drained, partially drained or
undrained

c. At a site underlain by isotropic, linearly elastic soil, the Newmark's chart can be used for estimation
of stress increase due to a [5]

A. A rigid footing placed at the ground surface B. A rigid footing founded at any depth below
the ground surface

D. A flexible footing founded at any depth below
the ground surface

C. A flexible footing placed at the ground
surface

d. For a pile needed to resist uplift forces due to wind gusts at a site underlain by saturated clay [5]

A. the a-method would be more appropriate B. the f3 -method would be more appropriate
C. the A -method would be more appropriate D. any drained method would be appropriate

e. At a site underlain by loose sand the ultimate capacity in axial compression for a full-displacement
driven pile is expected to be [5]
A. Larger than that for a bored pile of a similar B. Smaller than that of a bored pile of a similar

geometry geometry
C. Equal to that of a bored pile of a similar D. Could be larger than, equal to or smaller than

geometry that of a bored pile of a similar geometry
depending on whether the soil grains are
breakable

2. A 5-m by 5-m square footing supporting a column load of 2500 kN is founded at 2-m depth at a site.
Dense sand is found near the ground surface to 2-m depth at the site. Underneath the sand 10-m of
clayey silt was found, which, in turn, was underlain by another layer of dense sand. The upper 2-m of
the clayey silt has an OCR of 5, while the remainder is normally consolidated. Water table was at 2-m
depth below ground surface. For the overconsolidated clayey silt layer, eo = 0.8, r = 17 kN/m3. The
corresponding parameters for the normally consolidated part were 1.0 and 16 kN/m3

, respectively. The
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compression and swelling indices for the clayey silt were 0.25 and 0.03, respectively.
deformability of the sand layers, estimate the total primary settlement.

Sixteen 10-m long reinforced cement concrete piles,
each 500-mm in diameter, were installed within
saturated sand in a 4x4 layout at 1500 mm spacing at

Laboratory triaxial tests indicated that the
friction angle of the sand was 32° before the piles
were installed and its total unit weight was 17 kN/m3.

Water table was at ground surface. Estimate the
ultimate vertical load carrying capacity of a single pile using the bearing capacity factors provided below.
Using that result find the allowable capacity of the 16-pile group in compression. [20+5]

3. For the gravity retaining wall shown alongside,
estimate the active thrust using the wedge theory.
Find the factors of safety against sliding and

Are the calculated factors of safety
[10+5+5+5]

overturning.
acceptable?

4.

a site.

Design charts

Neglecting the
[25]

masonry:
20 kNlm'

unit weight

Berezantzev's bearing capacity factor
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