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ABSTRACT 

The past decades have witnessed a rapid development of particle methods for geomechanical 

problems. According to their natures, the particle methods can be approximately divided into 

the continuum and discrete categories. Developed based on the continuum mechanics, the 

primary aim of the continuum particle approaches such as the Particle Finite Element Method 

[1], the Smoothed Particle Hydrodynamics [2], and the Material Point Method [3] is to tackle 

issues relevant to extreme material deformation where conventional continuum methods 

suffer from severe mesh distortion, for example free-surface flow and cone penetration. In 

contrast, the application of the discrete particle method such as the Discrete Element Method 

(DEM) is motivated by the discrete feature of soils. Regarded as an assembly of granules with 

air and/or fluids filling the pore space, micromechanical analysis of soils can be performed 

using the DEM coupled with proper Computational Fluid Dynamics (CFD) techniques [4]. To 

combine strengths of both continuum and discrete approaches, some multiscale schemes have 

been developed as well [5,6]. Despite recent advances in the particle approaches, unmet 

challenges still exist in the application of particle approaches to geomechanical problems 

particularly when multiphase and multiphysics processes are involved such as debris flows, 

submarine landslides, cone penetration into wet soils, etc. 

This mini-symposium is intended to provide a forum for researchers to present contributions 

in the broad field of particle methods relevant to geomechanical problems. Topics within the 

scope of interest include, but are not limited to: 
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(1) Modelling of granular flow and geohazard problems such as subaerial/submarine 

landslides, debris flow, avalanches, etc; 

(2) Simulation of insertion or intrusion of solid bodies into dry/wet granular soils, and pile 

installation problems; 

(3) Micromechanical analysis of dry/wet granular soils; 

(4) Discrete-continuum multiscale modelling of geomechanical problems. 
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