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ABSTRACT  
Quasi-static shear deformation of granular media is examined by performing numerical 
simulations using the Discrete Element Method in order to examine the micromechanics at 
the grain scale. The presentation will first examine strain localization, the formation of shear 
bands and non-coaxiality during simple shear. Then, focusing on axisymmetric compression, 
details will be presented of the evolution of the microstructural anisotropy, force 
transmission and the significance of the strong contact force sub-network. Finally, results will 
be presented of the evolution of stress and microstructure during complex loading paths in 
general 3D stress space.  
 
ABOUT THE SPEAKER  
Dr Colin Thornton is one of the pioneers of the application of the Discrete Element Method 
(DEM) to theoretical soil mechanics and problems in particle technology.  His group, which 
relocated from Aston University to the University of Birmingham in October 2002, has, over 
thirty years, developed leading software for the simulation of quasi-static deformation of 
dense-phase particulate systems; agglomerate impact coalescence, fracture and attrition; 
hopper flow; die filling; particle impact studies and gas-fluidised beds. Currently, the standard 
version of the computer code has the facilities to simulate experiments on three-dimensional 
polydisperse systems of autoadhesive, elastoplastic spheres with or without viscous liquid 
bridges between the particles.  A distinctive feature of the code is that the algorithms used to 
model the contact forces between particles are based on theoretical contact mechanics that 
allow the observed phenomenological behaviour to be related to the experimentally 
measurable mechanical (elastic, plastic, frictional and adhesive) properties of the constituent 
particles 
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