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IMPROVEMENT OF MPS METHOD IN SIMULATING VIOLENT FREE-SURFACE MOTION
AND PREDICTING IMPACT-LOADS

S.C. Hwang! B.H. Lee" and J.C. Park™

The violent free-surface motions and the corresponding impact loads are numerically simulated by using the
Moving Particle Semi-implicit (MPS) method, which was originally proposed by Koshizuka and Oka (1996) for
incompressible flows. In the original MPS method, there were several shortcoming including non-optimal source
term, gradient and collision models, and search of free-surface particles, which led to less-accurate fluid motions
and non-physical pressure fluctuations. In the present study, how those defects can be remedied is illustrated by
step-by-step improvements in respective processes of the revised MPS method. The improvement of each step is
explained and numerically demonstrated. The numerical results are also compared with the experimental results of
Martin and Moyce (1952) for dam-breaking problem. The current numerical results for violent free-surface motions
and impact pressures are in good agreement with their experimental data.
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Key Words : #2138 2-5-3F% $-5(Nonlinear Free-surface Motions), --#1%25}=(Fluid Impact Loads), 4+ <8HCFD),
A} w239 (Moving Particle Semi-implicit(MPS) Method), 12 %1-s-¢+3K(Reduced Pressure Fluctuation),
Z|(Dam Breaking), 1}H]o]-2~5-2= 142 (Navier-Stokes Equation).
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