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PhD in Civil Engineering Discrete Element Method
modelling of non-spherical particles: application to
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9 January 2017 for 3 years. Funded by the Engineering and Physical Sciences Research
Council

Application closing date
30th November 2016

Overview
Introduction
The Discrete Element Method originally developed to investigate the behaviour of geomaterials is
now utilised in several industries, to name a few: process engineering, mining and packaging of pills.
Most 3D DEM analyses are run with spherical particles, yet in reality particles are everything but
spheres.
Recently, a new class of algorithms based on linear programming have been introduced for non
spherical convex particles called ‘potential particles’ that are described by a combination of flat
surfaces with either sharp or smooth edges together with the development of a novel
computationally efficient contact detection algorithm (Boon et al., 2012; Boon et al., 2013). These
algorithms have proved successful in a variety of rock mechanics problems where blocks tend to be
rather ‘sharp’ polyhedra (Boon et al., 2014, Boon et al., 2015). The challenge still ahead is to employ
these algorithms for geomaterials (such as ballast, sands and silts) and the irregular particles
generated by mining and process engineering, so non spherical ‘smooth’ particles.
The PhD project
The student will develop a methodology to determine the mathematical description of the potential
particle that best fit particle shapes from literature data and work out what is the fit required to
replicate the main mechanical and hydraulic properties of the bulk assembly. To assess the bulk
properties, he will run DEM numerical experiments on the reconstructed bulk assembly. Then, the
methodology will be coupled to state of the art image recognition techniques currently utilised to
scan particles to obtain a seamless tool from image recognition to DEM simulations.
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How to apply
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