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Development of Fluid-Structure Interaction Analysis Method
Based on Coupling ISPH Method and ASI-Gauss Method
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In this research, we developed a partitioned FSI analysis method with a coupling stabilized ISPH method
and ASI-Gauss method aimed for tsunami and buildings interaction problems. For transmission of physical
quantities between fluid and structure domains, we adopted a particle-beam element interaction model based
on Improved Explicitly Represented Polygon (IERP) wall boundary model. According to the numerical
results simulating a free falling square column member into a water obtained by the developed method, it
is confirmed that the balance between buoyancy and gravity, and rotation angle of the floating member at

equilibrium state can be reproduced.

Key Words : Incompressible SPH Method, Polygon Wall Boundary Model, ASI-Gauss Method, Linear
Timoshenko Beam Element, Fluid-Structure Interaction, Partitioned Coupling Scheme
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Fig.2 Inconsistency of wall domain around corners occurred
in the IERP model
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Fig.3 A beam element discretizing a square column member
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Fig.4 Schematic view of the free fall problem
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Tablel Numerical conditions of the free fall analysis

Item Value
Particle spacing 0.0050 mm
Effective radius 0.0155 mm
Slip condition free slip
Time increment 0.0005 s
Element division number 1
Damping coefficients a=00, =00
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