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Abstract

The stability of natural slopes and excavated slopes in rock mass is always of great concern in rock
engineering works for the constructions of facilties or preventing disasters. As rock mass in nature is usu-
ally discontinuous, the stability of rock slopes will be governed by the distribution of discontinuities and
their mechanical properties. Especially the toppling failure occurs frequently, in where the dominated
discontinuities exist in the form of nearly vertical sets, the explanation of its mechanism is coming to an
important theme on the evaluation of stability of rock slopes and reinforcement.

This paper describes numerical and physical model studies of discontinuous rock slopes using the dis-
tinct element method (DEM) and newly developed base friction model technique in order to analyze and
explain the mechanism of the toppling failure. Models of the slopes are constructed by blocks which are
arranged to generate cross-continuous orthogonal-discontinuity sets or intermittent orthogonal -discontinu-
ity sets. The failure modes and their development process calculated using the DEM are compared with
those of experiment and discussed in detail with changing the main parameters against the toppling failure.
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Fig.l1 Geometry and boundary condition for UDEC model .

Table 1 Rock properties used in UDEC analysis.

Parameter Unit Value
Density kg/m? 2500
Normal stiffness Pa/m 1.0Xx10°
Shear stiffness Pa/m 1.0x10°
Joint friction angle . 31
Joint cohesion Pa 0
Round length m 10% of t

Table 2 Cases and input values of parameters in UDEC

analysis.
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(The upper is the results obtained in the model

test, the lower is obtained in UDEC analysis. )
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