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ABSTRACT 

Soil-related disasters occur frequently in Japan. After such occurrences, simulation analysis can be 

performed on the soil flow area. The discrete element method (DEM) or particle method can be 

employed by assuming soil as the Bingham model. Dent et al. (1983) simulated an avalanche flow, 

and not soil, by assuming snow as the Bingham model. Subsequently, Soussa and Voight(1991) and 

Moriguchi et al. (2009) applied the method to the soil flow problem. Nonoyama et al. (2015) also 

used simulation, with smoothed particle hydrodynamics (SPH), for soil collapse analysis. Various 

other numerical analysis methods of collapsed systems are available, each with its own 

characteristics. In the current study, collapse analysis was examined with the MPS particle method, 

which was developed by Koshizuka et al. (1996) This method is known to be able to solve stably, 

such as free surface flow. On the other hand, although soil can be assumed a viscous fluid, such as 

the Bingham model, the viscosity is considered inconstant, as it could be changed by shear strain and 

soil constraint pressure. Focusing on this aspect, Moriguchi et al. (2009) proposed a ''new'' viscosity. 

Because viscosity changes with stress, it was necessary to modify the basic equation. In this study, 

therefore, we introduced the viscosity proposed by Moriguchi et al. (2009) We modified the basic 

equation and investigated the behavior before and after modification. In our research, Particleworks 

Ver. 6 (Prometech Software, Inc. Japan), which introduced MPS, was used. 
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