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1. A machine and its foundation weigh 400 kN. The spring constant and the dashpot coefficient of
the soil supporting the soil may be taken as 120,000 kN/m and 2,300 kN-s/m, respectively. Force
vibration of the foundation is caused by a force that can be expressed as Q (kN} = Q,sin(t, Q,=
80 kN and O = 1,200 rad/min.

Determine

1.1 the damped natural frequency of the foundation,

1.2 the damping ratio,

1.3 the ratio of two successive amplitude, and

1.4 the magnitude of maximum dynamic force

(30 points)

2. Consider the layered soil deposit shown below. Determine and plot the paths of the refracted
and reflected rays if an incident raypath strike the lowest boundary at a 45" angle. Show only the
first reflection and refraction at each layer boundary.

(25 points)
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3. For a reflection survey refer to Figure 4.48 in Das ‘s book (1993), in which A is the shot point.
Distance AC=AE= 180 m. The times for arrival of the first reflected wave at point C and E are
45.0 ms and 64.1 ms, respectively. If the P-wave velocity in layer 1 is 280 m/s, determine ﬁ and
z.

(15 points)

4. A layer of clay deposit extends to a depth of 50 ft below the ground surface. The groundwater
table coincides with the ground surface. Given, the clay: void ratio = 1.3, specific gravity of soil
solids = 2.70, plasticity index = 50% overconsolidation ratio = 4. Determine the shear modulus
and damping ratio of this clay at a depth of 40 ft. for the fifteenth cycle at strain level of 0.1%,
assuming that the frequency (f) is about 0.5 Hz. Given Koo, = Ky (OCR)™

(30 points)



