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Applying Sensitivity Analysis to Propose Simple Models of the Earth in

Coordination with its First Mode of Free Vibration

A Sinaie F. Aryana M. Yazdanpanah

Abstract To analyze the mechanical properties of the Earth as a mechanical systemn, an appropriate
and simple model of the Earih is needed. This is because the proposed models which are based upon
the body waves, represent the properties as a point function in terms of the depth and cause difficulties
in obtaining the required responses in engineering problems. In this paper, it is apempted to apply the
sensitivity analysis to propose a couple of simple models, which saiisfy the important consiraints of the
mass, the moment of inertia and the first period of vibration of the Earth. To accomplish this goal
the finite elements form of axisymmetrical problems is first presenied. Then, sensitivity analysis of the
Eigenvalues with respect to the density is carried out to equalize the first period of vibration of the
proposed models with the first period of vibration of the Earth, These models are, then modified with
the aid of the afforementioned program and compuared with the Anderson’s model, showing good
agreement.

Key Words Farth Modeling, First Period of Earth Vibrations, Sensitivity, Finite Element, Method.
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