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Development of analysis method for evaluating stability of river dikes during earthq
uake and overflow by a particle method

Higo, Yosuke
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MPM Materia
I Point Method
MPM-FDM
HSMAC Highly Simplified MAC
MPM

Damage of river dikes caused by earthquakes is a large deformation problem involvi
ng liquefaction, while that caused by overflow is a seepage-erosion coupled problem. Particle methods whic
h are equivalent to the mesh-free methods are effective for simulating these kinds of large deformation pr
oblems. In the present study, MPM (Material Point Method) that is one of the particle methods has been ext
ended to a multi-phase coupled dynamic analysis method to analyse unsaturated river dikes during earthquak
e. In addition, in order to simulate erosion during overflow, the Navier-Stokes equation has been employed

as the governing equation of the overflow along the surface of the river dikes, and then it has been solv

ed by HSMAC (Highly Simplified MAC), in which a tractive force is calculated by a frictio law. Coupling HS
MAC as a CFD (computational fluid dynamics) and MPM as a CSD (computational fluid dynamics), a CFD-CSD cou
pled analysis method has been newly developed.
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