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Natural Frequency of 2—dimensional Heaving Circular Cylinder
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Dept. Naval Architecture & Ocean Eng., Chungnam National University”

Abstract

It is very well known that the natural frequency of an oscillating body on the free surface
is determinable only after the added mass is given. However, it is hard to find analytical
investigations in which actually the natural frequency is obtained. Difficulties arise from the
fact that in order to determine the natural frequency we need to compute the added mass
at least for a range of frequencies, and to solve an equation where the frequency is a
variable. In this study, first, a formula is obtained for the added mass, and then an
equation for finding the natural frequency is defined and solved by Newton's iteration. It is
confirmed that the formula shows a good agreement with the results given by Ursell(1949),
and the value of natural frequency is reduced by 21.5% compared to the pre—natural
frequency, which is obtained without considering the effect of added mass.
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Table 1 Heave added mass coefficient of
Ursell(1949)
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