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DISTINCT ELEMENT METHOD AND ITS APPLICATION TO
ROCK MECHANICS PROBLEMS
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(Kyoto University)

Discontinuous rock masses can be analysed in either of
two ways. The weakening and softening influence of the net-
work of discontinuities can be accounted for implicity in
calculations by modifying the strength and deformability
properties assumed for a rock mass. Or, the actual properties
of individual discontinuities can be introduced explicitly in
the analysis.

Numerical methods have recently been used often for the
remarkable progress of computer technology. Finite element
method is most popular in this field. However, it basically
depends on infinitesimal strain continuum theory and its
extention to large displacement discontinuous media is not
SO easy.

Recently two discrete element methods which can take into
account the large deformation during or after the failure of
rock masses and structures were proposed by Cundall (1971)
and Kawai (1978). In this study both methods have been evalu-
ated. However, our main interest was to apply the Cundall
method (Distinct Element Method: DEM) to rock mechanics
problems.

DEM can model the behavior of assemblages of rock blocks
and display this behavior on CRT screen. In this method,
the computer calculates the displacements, rotations and
interactions of the blocks as a function of time and generates
failure surfaces in those area where instabilities exist.

A failure plane developes naturally during the cource of the
analysis. DEM differs from FEM in that as an instability
develops the rock blocks are free to undergo large displace-
ments and rotations. The blocks are allowed to separate if
displacements and rotations so dictate.

In this paper, a brief review of DEM is presented and
example problems such as stabilities of slopes and tunnels
at the area of discontinuous rocks are solved to demonstrate
the usefulness of this method. Original DEM program was
modified to account for the influences of seepage flow and
underground water pressure distribution.
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