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Solid-liquid coupled material point method for tsunami caused by submarine landslide
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The applicability of MPM (Material Point Method) combined with mixture theory is investigated from the
perspective of predicting tsunami hazards induced by submarine landslide. By use of two overlapped layers for
soil and water particles, soil-water mixture and incompressible fluid models are used to respectively represent
the submarine landslide and the resulting tsunami event in a consistent manner. Numerical example is presented
to simulate the collapse of an undersea soil slope on the seabed and examine the performance in reproducing
the fluidized soil movement and resulting elevated waves.
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Fig.2 Numerical model of slope stability analysis
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Table 1 Parameters for slope stability analysis

Parameter Value
Solid Particle number/Grid 4x4
Density[kg/m?| 2915
Young's modulus[MPa| 100
Poisson ratio 0.3
Cohesion[KPa] 10
Internal friction angle[degrees| 10
D;,n[m} 2
Liquid Particle number /Grid 4xd
Density[kg/m?| 1429
Initial porosity 0.3
Gravity force[m/s?] 9.8
Dynamic viscosity[Pa.s] 1.0x1073

Grid size[m] 1x1

Time increment|s] 2.0x1073
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Fig.3 Numerical results of stability analysis of an undersea soil slope on the seabed and resulting elevated seawater
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