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Study on Fixed Offshore Structures Subjected to Earthquake Motion (Part 4)
One-Mass Model Forced by Random Waves

Takashi Nakamura Yasushi Takemoto
Toshikazu Takeda Hidetake Anraku

Abstract

This report concerns a fundamental study on fixed offshore structures subjected to
earthquake motion. A one-mass cylindrical model was adopted for experiments and subje-
cted to random wave input.

In Fourier analyses, the natural period of the model is prolonged proportionally to the
increase of the volume submerged in water. The natural period of completely submerged
model at maximum depeth in water becomes 1.22 times long compared with the value when
it is not submerged at all.

The added mass obtained from the extention of the natural period agrees well with that
calculated using the measured value of the water presure, and the added mass coefficient
becomes about 0.7 when the model is completely submerged. This is almost the same value
as for harmonic wave input. In the analysis, an increase in damping due to the drag force
of water was assumed and the drag coefficient value was more than 1.3 as determined by
hydraulics and harmonic wave input experiments.

In designing a fixed offshore structure, it is possible to estimate its response during
earthquake by the lumped-mass model method considering added mass and a drag coefficient.
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