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QUESTION ONE (25 MARKS)

As a structural engineer you are faced with a task of carrying out dynamic analysis of an
elevated tank. The brief of the elevated water tank is as follows: full water tank capacity is
to be 100,000 liters of water, the elevation is 12m, the supports of the water tank are 4
square hollow clamped steel columns with a width of 100mm and a thickness of 8 mm.
Taking the damping ratio in the system to be 0.1, carry out the following:

a) Model the systemasa single degree of freedom damped system

b) Determine the response of the tank on an initial transverse displacement of 400

min.

QUESTION TWO (25 MARKS)

Consider a two-degree of freedom mass-spring system shown in Figure Q2. You are
required to:
a) Find the natural frequencies and mode shapes.
b) Calculate the response x1(t) and x2(t) of both masses for the initial conditions x1(0)
=1 mm, x2(0) = 0 and v1(0) =v2(0) =0

QUESTION THREE (25 MARKS)

Figure Q3 shows a cam-follower system in which the motion of the valve can be described
using Fourier series expansion. You are required to determine the Fourier series expansion
of the motion of the valve in the system.

QUESTION FOUR (25 MARKS)

a) With illustrations, state methods which engineers can use to predict the maximum
amplitude of an earthquake in a given region?

b) Discuss any five (5) principles that have to be taken into account in order to avoid as
much as possible damage in buildings as result of an earthquake.

QUESTION FIVE (25 MARKS)

Discuss the principle of modal superposition for the solution of a N-degree of freedom
system.
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