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Numerical Simulation of Tsunami Drifts around River Management Facilities
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This report presents a practical model for simulating interactions of tsunami, ice floes and river
management facilities such as sluice gates. The tsunami generated by the 2011 Tohoku Pacific-
Coast Earthquake broke the river ice and left thousands of meter-long ice floes in the riverine and
the coastal areas of Hokkaido, Japan. However, at present, river structures are not designed to
withstand the external forces caused by tsunami with floating objects, while techniques for
evaluating these forces have not been fully established. In this study, particle based numerical
simulations were conducted, by which we can handle with violent free surface motion and ice floe
movements. Applicability of the method is shown through simulations of two numerical tests,
namely, time variation of translational velocities of floating rigid bodies in a water tank and ice floe
movements in a uniform flow accompanying ice-jamming in a narrow section. Then the model is
applied to the real-scale simulation of tsunami wave intrusion into a frozen sluice-way to analyze
the wave characteristics accompanied by substantial ice floe movements.
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