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A three-dimensional two-way coupled fluid-sediment interaction model (FSM) is applied to tsunami run-up around
fixed impermeable square structures on a coastal area. FSM is composed of a generalized Navier-Stokes solver
(GNS) to compute incompressible viscous air-water multi-phase flow including porous flow inside porous media, a
volume of fluid module (VOF) to track air-water interface motion, and a sediment transport module (STM) to track
fluid-sediment interface motion due to bed-load sediment transport. In FSM, STM is incorporated into GNS with
VOF using a two-way coupling scheme to ensure the fluid-sediment interaction. To verify the validity of FSM, nu-
merical results computed using FSM are analyzed and compared with experimental data measured in hydraulic tests.
The predictive capability of FSM is demonstrated in terms of water surface elevations in the shallow water region, in-

undation depth on the land, and tsunami force acting on the structures. The vortex structure computed using FSM is
visualized based on the A, definition to investigate the process of the tsunami run-up.
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Fig. 1: Schematic figure of the computational domain of FSM
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Fig. 2: Schematic figure of the numerical wave tank
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Fig. 3: Numerical cells in the numerical simulation
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Fig. 4: Position of the structures on the land

(For the x and y axes, see Fig. 2)
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Fig. 5: Comparison of the water surface elevation for Case 0
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