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Numerical Simulations of Interactions of Water Waves
with an Offshore Structure using CIP Method
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In high waves, ships or floating structures may experience highly nonlinear phenomena such as
slamming and water on deck. The rapid progress in computer hardware makes it possible to study
such problems with a direct numerical simulation technique in the time domain. The present paper is
concerned with the development of a computer code, capable of treating complicated movement of the

interface among gas, liquid, and solid.

The developed numerical code is based on the CIP and C-CUP methods initiated by Yabe et al.
Performance of the method and the problems to be resolved are discussed. through comparisons between
computed and measured results for interactions of waves with a fixed structure. Moreover, in order to
analyze nonlinear interactions of a floating body with waves of various conditions, a numerical wave
tank is constructed. Using this numerical wave tank, the wave generation is simulated and accuracy of
the generated wave and hydrodynamic forces on the wavemaker is discussed. Additionally, the floating
body motions in waves are simulated using this numerical wave tank and the results are discussed.
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Fig. 1 Concept of the CIP method and algorithm of C-CUP method
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Fig. 2 Experiment setup for wave-body interaction
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Fig. 3 Comparison of pressure on the platform at P1
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Fig. 4 Comparison of pressure on the platform at P2
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Fig. 5 Comparison of total uplift force
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Fig. 6 Comparison of free surface elevation
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Fig. 10 Surface waves at £ = 3.636 m, generated by
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T+\/g/a = 7.343 and amplitude Z/a = 0.2159
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Fig. 11 Heave added-mass and damping coefficients (@:
present scheme)

Wedge(a/d=0.4)

| IR A R
04 |— Yz.h':{. Nonlinear Cal.
) A gm0.Zm e Linear L
5 B Z=0.4a —— Z=0.2a
g- 03 | O z=0.6s 0/ A
N
N [ - e 1
8 . 9/
W 02 (
MF&T o* ]
1
00 L N . .
00 02 04 06 08 1.0 12 14
180 T — T
o—q [¢}
90 . ) , N SR S
i, 1\ ]
o~
)
—%0 .
-180 — L !

Fig. 12 Second-order steady and oscillatory hydrody-
namic forces (@: present scheme)
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Fig. 14 Profile of free surface and floating body for t/T = 12.0 ~ 15.6
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