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Vibration Test and Simuration Analysis of Offshore
Fixed Circular Cylindrical Shell Model in Water

by Fuyuhiko KURATA ¥
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Underwater free vibration test and forced vibration test was conducted using
the underwater shaking machine, on a offshore circular cylindrical shell, the
shell often generates high interest in research on the dynamical interaction
problem with fluid. The shell is excellent to the mechanics from the viewpoint
of the utilization of ocean space. The following is a report of a portion of the
experiment.

Silicone rubber was used as the test model material due to its elastic do-
main covering a wide range and its excellent dynamical characteristics. The
full scale of shell is assumed that the scale has 20m in radius(R), 40m in length
(L) and 0.2m in thickness(t), also, which material is steel. The shell model was
determined to be of a clamped-free short cylindrical shape since it is likely to
induce ovalling and preathing vibrations{circumferential mode} due to the effects
of dynamic interaction with the fluid. This shell model was shaken by sinusoidal
wave sweeping vibrations using the underwater shaking machine. Acceleration,
strain and hydrodynamic pressure were measured at each measurement point, by which
results, the resonance frequency and mode were cbtained. Numericasl analysis was
conducted by the Rayligh-Ritz method employing an analytic function of hydrodynamic
pressure.

The following are the conclusions obtained by this research. It can be said
for sillicone rubber, of which the shell is made to e an effective and useful
material for measuring the phenomenon of interaction between the fluid and ocean
structure. It was found that the natural frequency of the underwater cylindrical
shell decreases as water depth increases, and the total responses also decline.
Natural frequency and vibration modes were measured during the underwater shaking
experiments, and it was recognized that the results of the experiment agree with
the results of theoretical analysis obtained by the Rayligh-Ritz method in terms
related natural frequency. Such as the fact the third and fourth modes among the
circumferential modes were found to be excellent on the free vibration test by
measurements of strain taken at the top ring of the shell, were obtained. The
first, third, fourth and fifth modes are exhibited, on the forced vibration test,
and these modes are rather distorted due to the effects of coupling of the natural
frequencies of each mode generated at the same frequency.
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