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Fig.2 Variation of natural frequencies due
to plate thicknesses(ks=0,d/a=06).
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Fig3 \Variation of natural frequencies due
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Fig6 Variation of displacement response of the
elastic deformation and rigid body motion due
to spring stiffnesses (d/a=0.6,h/a=002).
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Fig.7 Variation of hydrodynamic pressure compo-
nents due to plate thicknesses(ks=00,d/a=0.6).
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RANDOM WAVE RESPONSE OF FLOATING OFFSHORE CIRCULAR PLATES
Yasuo Tanaka*, Takuji Hamamoto*¥*, Shoji Yoshida*#**

Wave response. characteristics of offshore elastic circular plate structures
floating on the sea of finite depth and anchored by uniformly distributed
springs to the sea bed are investigated, taking into account the wave diffrac-
tion and wave-structure interaction. The excitation is due to wind-induced
random ocean waves.

The wave pressure acting on the bottom surface of a circular plate in motion
is composed of the wave pressure on the motionless state and the hydrodynamic
pressure components due to the rigid body motion and elastic deformation of the
plate. These hydrodynamic pressure components can be obtained analytically on
the basis of a linear potential flow theory.

The modal equations of motion governing the motion of a liquid-plate-spring
coupled system are derived from Lagrange's equation, making use of the orthogo-
nality properties of the free vibration mode shapes of the fluid-plate-spring
coupled system. The mode shapes of s circular plate interacting with liquid
are assumed by the superposition of the exact mode shapes of the plate with
free edge in air. Some numerical examples are presented to illustrate the wave
response characteristics due to the changes of thicknesses of circular plates,
the stiffnesses of distributed springs and the depths of liquid.

The results are summarized as follows.

1. As the plate thickness becomes thinner, the elastic deformation of the
plate becomes dominant in the overall response including the rigid body
motion.

2. The hydrodynamic radiation damping associated with the elastic deforma-
tion of a plate is significant in comparison with the material damping
of the plate.

3. As the water depth becomes shallower, the added mass effects are in-
creased by the existence of sea bed.

4. The elastic deformation and internal force of a plate can be reduced by
using suitable anchor system.

* Professor, Dept. of Architecture, Waseda University.
*%  Ohbayashi-gumi Ltd.
*¥** Graduate student of Waseda University.
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