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ABSTRACT

In order to investigate the nature of hydrodynamic interaction between two ( or more )}
cylinders subjected to earthquake ground motion, a numerical analysis for determining the
hydrodynamic forces and the corresponding structural responses on a non-axisymmetrical

offshore structure is presented.

With the assumption of potential flow theory, the finite element method is developed to
solve the boundary value problem in fluid domain. Moreover, the principle of symmetry and
antisymmetry is applied to the problem such that the Suid domain can be reduced to one half.
A localized finite element method utilizing eigenfunction expansions is also outlined in detail.
If the cylinders have uniform cross sections, the three-dimensional problem <an be reduced to a
two-dimensional one and the computation becomes much more efficient. A computer program
is developed to analyze the hydrodynamic forces and the structural responses according to the
above mentioned analysis procedure. Examples are presented to illustrate the points discussed.
Comparing with the experiments of a physical model on an earthquake simulator, the resulits

are generally in agreement.

From the results of the research, we arrive at the conclusion that the hydrodynamic
interaction is relevant as the cylinders are closer. Also, this phenomenon depends on the
characteristics of structures, water depth, the excitation frequency, the amplitude of ground

motion, and the direction of excitation.



