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Evaluation of Wave Impact Load Using SPH-FEM Coupling Analysis
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To establish a reliable tsunami-resistant design for building that require a high degree of safety and robustness against
tsunami, a quantitative evaluation of dynamic behavior of run-up tsunami and resulting tsunami loads is essential. In this
research, we performed numerical simulations of hydraulic bore flow with an elastic plate to fundamentally investigate
characteristics of wave impact loads acting on a deformable structure. For the numerical simulations, we apply fluid-
structure interaction analyses based on the coupled SPH and FEM. The numerical simulation results suggest that

impulsive wave loads under bore can be reduced depending on deformation capacity of structure.
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Table 1 Numerical simulation parameters

Fixed wall . Elastic plate
(thickness: 0.02 [m]) Item Value
Fluid density [kg/m®] 10°
IO.GS [m] 10.70 [m] | Kinematic viscosity [m%s] 10
o - Structure density [kg/m’] 2X10°
5.98 [m] 3.77 [m] Young’s modulus [N/m?] 10', 108
Figure 1 Initial configuration of the simulation Poisson’s ratio 03
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Figure 2 Visualization result of the numerical simulations with the pressure contour
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Figure 3 Time histories of the horizontal total force Figure4 Force distribution in height direction (¢ = 1.54 [s])
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