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Fluid-Structure Interaction Models in MPS Method and

Its Numerical Simulation for Floating Bodies

CAO Wenjin, SUN Zhongguo, XI Guang

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A one-way and a two-way solid-fluid interaction models in moving-particle semi-implicit
method are established by systematically classifying solid-fluid interaction problems. Numerical
simulation of the models are performed on two dimensional dam break problem and wave problem
generated by a piston type wave generator. The results agree well with either experimental values
or analytical solutions. Free-oscillations of a floating body are simulated, and the maximum error
between the height of its mass center and theoretical value is controlled in 0. 5% which meets the
requirement of engineering calculation. The one-way coupling model and the two-way coupling
model are integrately applied in a dynamic response example for sine wave of a board type floating
body. Results show that the floating body performs sinusoidal movements in vertical direction
and sinusoidal rotation in circumferential direction while moving forward in to-and-fro mode when
the length of the body is shorter than the wave length, and that the motion amplitude decreases
when the length of the body increases.
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