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Theoretical Study on the Dynamic Response of a Moored Buoy with Minimum
Vertical Wave-exciting Force in Irregular Waves

by
H.S. Choi* - Hyochul Kim* « Woojae Seong**

Abstract

A body form, which experiences minimum vertical wave-exciting forces in the vicinity of a
prescribed wave frequency in water of finite depth, is obtained by an approximate method. Its
configuration has the symmetry with respect to the vertical axis, expressed in terms of exponential
functions.

By distributing three-dimensional pulsating sources and dipoles on the immersed surface of the
body, a velocity potential is determined and subsequently hydroynamic forces including tke 2nd-
order time-mean drift force are calculated.

The dynamic behavior of the body moored in irregular waves is investigated numerically by
using central difference method. Hereby irregular wave trains are simulated with examining its
repeatability by comparing the resulting spectrum with the original one.

Numerical results indicate that the body form obtained from the present analysis possesses in
general a favorable hydrodynamic characteristics in comparison with a spherical buoy and that the
maximum excursion of the body can be significantly reduced by setting pre-tension of an appropriate

amount in the mooring cable.
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