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THE DISCRETE MODEL AND COMPUTATIONAL SIMULATION
OF ROCK FAILURE AND EARTHQUAKE PROCESS

1.3
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Abstract

On the basis of Discrete Element Method (DEM) and Molecular Dynamics approach
(MD), we proposed 2-D numerical model capable of simulating dynamic failure of brittle mate-
rials, especialy under compressiing and shearing load. In our study, the model is discretized as
a collection of round particles linked by interaction. Radial and transverse forces and moments
are transmitted between the adjacent particles. Particles can travel in the whole space, obeying
the Newtonian Second Law. Position, velocity and acceleration of every particle at every time
step can be calculated using a finite-difference scheme, and evolution of configuration of parti-
cles can be gained step by step. Failure occurs when the interaction between two adjacent par-
ticles reaches certain threshold. Effects of friction, viscosity, heterogeneity and anisotropy af-
ter failure can taken into account in this model. Simultions of failure of brittle materials are co-
incide with rock experiments. When this model was used to simulate earthquake process, some
results similar to earthquake activity are also gained, such as temporal and spatial distribution
of earthquake sequences, & values, energy releasing, emitting and propagation of seismic

waves.

Key words: Discrete Element Method, brittle materials, failure under compressiing and

shearing load, earthquake process, numerical simulation
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