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DESIGN OF FOUNDATION UNDER DYNAMIC LOADING
PART-I
FM: 60 for this part (Total: 100)

[Assume any data reasonably wherever necessary)

1. (a) In connection with seismic design of gravity retaining walls using Richards-Elms Method,
derive the following expression with a neat sketch:

Fy = FrF
where, Fyy = Weight factor
Fr = Soil thrust factor
Fi = Wall inertial factor

(b) A 5m high retaining wall with backface inclined 20° with vertical retains dry cohesionless
backfill (¢ = 30°,y, = 18.5 kN/m3,and § = 20°). The backfill surface is sloping at an
angle 15° to the horizontal. Determine the weight of the retaining wall.

(i) For static condition.
(ii) For zero displacement condition under earthquake loading
(i1) For 50mm displacement under earthquake loading

[Take ky, = 0.15, k, = +0.5k;, ]

Given
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2. (a) In seismic slope stability analysis differentiate between inertial instability and weakening
instability.

(b) Referring to the Fig. 1 and using the method of slices, calculate the factor of safety of the
slope for the following cases:
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(i) Static case .
(ii) Seismic Case, a; = 0.15, a, = 0.075
[B=45%¢ =18°% ¢ =19kN/m2,y = 18.1 kN/m3,H="5m, @ = 30° and § = 80°]

(c) Compute the yield acceleration for the slope assuming a, = 0 and estimate the expected
permanent displacement of the slope if it is subjected to an earthquake motion with G, =
0.45g and v, = 33.7 cm/s using Newmark’s mehod.

[5+16+4]

3. Discuss the steps involve in geotechnical design of shallow foundation under earthquake loading
using Pseudo-Static method.

[5]
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. Discuss with a neat sketch the methodology of the block vibration tests and how the
coefficient of elastic uniform compression is determined from the test. 10

. A concrete block foundation of size 8.0m x 4.0m x 2.0m is to be used as a foundation
for a reciprocating engine operating at 450rpm and mounted symmetrically with respect
to foundation. The weight of the engine is 10kN. Maximum unbalanced vertical force
acting on the machine is 2.0 kN. Maximum unbalanced horizontal force = 3.0 kN. The
magnitude of elastic uniform compression is, Cu = 5.0 x 10* kN/m>. Take unit weight
of concrete = 24kN/m3. Determine the natural frequencies and amplitude of the block
by weightless spring approach. 20

. Draw a neat sketch of foundation for Impact type machine. Write the equations of
motion for hammer foundation considering Two-mass-spring analogy. Then derive the
expressions for displacement for foundation and anvil. 10



