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Information

This is an edited pdf of the presentation | delivered at IS Cambridge
(http://is-cambridge.eng.cam.ac.uk/) in Sept 2014

More detailed information is given in the keynote paper itself:

O6Sullivan, C. (2014) AAdvancing Geon
Geomechanics from Micro to Macro Proceedings of 1S-Cambridge, Vol.
1, 2014, Soga, K., Kumar, K., Biscontin, G., Kuo, M. (Eds.), CRC Press

Key references are given at the end of this pdf.

For more information email me: cath.osullivan@imperial.ac.uk
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Presentation Overview

A Introduction to the Discrete Element Method (DEM)

A Use of DEM in Geomechanics

A Exploiting HPC

A Using the Critical State Line to assess quality of DEM simulation data
A Application: Studying soil response under a 3D stress state

A Application: Informing interpretation of laboratory test data

A Application: Internal erosion

A Application: Tunnelling-induced ground deformation
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Particulate DEM

Model grains as
geometrically ideal
rigid bodies
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Particulate DEM

Model grains as Use orthogonal
geometrically ideal normal and

rigid bodies tangential springs
to determine
contact forces
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Particulate DEM

In Each Time Step:

For each particle
identify contacting
particles

For each particle
calculate resultant
force and hence
accelerations,
velocities; then update
position

Determine contact
forces at each
contact and apply
to particles
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Use of DEMGeomechanics
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Use of DEMGeomechanics
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Approx. 60% element test
simulations

Approx. 20% code/algorithm
development

Approx. 20% field scale /
boundary value problems
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Use of DEMGeomechanics

DEM can capture many mechanical response characteristics that are
unique to granular materials
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DEM can capture stresependant/frictional strength
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Direct shear test simulations
Modified version of Trubal
Dr. L. Culil (Cui and O6Sullivan, 2006)
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DEM can capture the nbnear nature of soil stiffness
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Triaxial test simulations

Simplified Hertz-Mindlin Contact Model
Modified Trubal, periodic cell, spheres
Dr.D.Barr et o (Barreto
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Triaxial test simulation
Parallel Bond Contact Model
PFC 3D spheres
a n d DrO& Sheung (Cheang et al. 2201B)2
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DEM can capture hysteresis in cyclic loading

Normalised deviator stress

Strain controlled triaxial tests
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DEM can capture strain softening and localization

Biaxial compression - 12,512 disks Disk rotation (rad)
PFC 2D: Flexible membrane boundary Axial strain=3.7%
O6Sullivan et al. (2003)



