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While DEM (discrete element method) simulations of sand behaviour are now generally accepted 

as a research tool in soil mechanics, particle-scale simulations of clay are less frequent.  

Anandarajah and colleagues developed a modified DEM software and documented simulations on 

rectangular 2D particles (e.g. Anandarajah & Amarasinghe (2013)).  In 3D, the approach of  

Ebrahimi et al. (2014) shows promise.  Ebrahimi et al. successfully used Molecular Dynamics 

(MD) to model montmorillonite by idealizing the clay platelets using the Gay-Berne (GB) 

potential.  Similar to the Lennard-Jones potential, the Gay-Berne potential includes the 

contribution of both van der Waals and electrostatic components (Gay & Berne 1981))and it can 

consider ellipsoidal particles.   

This contribution develops upon this earlier work and considers kaolinite.  The open source MD 

software LAMMPS (Plimpton 1995) was used. Simulations were carried out on a virtual sample 

containing randomly oriented ellipsoidal kaolinite particles assuming a 1mM potassium chloride 

(KCl) solution at alkaline pH (=8). The GB potential parameters were calibrated by considering 

DLVO theory and parameters documented by Liu (2015) and Gupta (2011). The paper firstly 

considers the challenges of running effective simulations, including key stages in the simulation 

and the sensitivity to rate of compression.  Then the fabric of the sample after compression to 100 

kPa is quantified.  Qualitative observations of the particle assembly at 100 𝑘𝑃𝑎 show that the 

prevailing particle arrangement is face-face with formation of stacks containing several particles 

(Figure 1).  The discussion then links fabric compression both to the magnitude of the repulsive 

interaction force as well as the rate of decay of the force. 

 

Figure 1. Particle arrangement after isotropic compression on kaolinite at pH=8 in a 1mM KCl electrolyte 
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