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(39) DISTINCT ELEMENT ANALYSIS ON FRACTURED ROCK
MODELED BY VOLONOI TESSELLATION

Yuzo Ohnishi
Masakuni Horita
and
Kanemichi Aoki
(School of Civil Eng., Kyoto Univ.)

The stress-deformation-strength characteristics of fractured rocks are
highly affected by the condition of fractures in the rocks. It is very
difficult, however, to estimate the condition of fractures in a rock at
failure. Therefore, it is hard to decide how to divide an analytical
region into elements in any numerical method like FEM, RBSM, DEM, etc.
Any wrong element discretization leads to wrong setting of the stress-
deformation-strength characteristics of a fractured rock.

This paper proposes a method to analyze the behavior of a fractured rock
using the Volonoi tessellation for element discretization and the
distinct element method (DEM) to analyze the motion of these rock
elements. The Volonoi tessellation can divide and analytical region into
elements in consideration of random fractures in a rock mass. The DEM
has a merit to handle any shape of elements and fits for the Volonoi
tesselation which creates convex polygons, mainly, pentagons and
hexagons.

Uniaxial compression tests on a fractured rock were simulated 1in
different conditions in order to demonstrate the capability of this
method. A series of analyses clearly showed 1) the effect of fine
element discretization, 2) the characteristic of geometrical strain
softening, 3) the effect of strain rate, 4) the difference between a
strain-controlled test and a stress-controlled test, and 5) the effect
of confining pressure on the stess-strain-strength characteristics of a
fractured rock.
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