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Abstract

In this paper, the rock mass stability around the tunnels in an underground mine is investigated
using the distinct element method. A three-dimensional model was developed based on the
available geological, geotechnical, and mine construction information. It incorporates the
inclined lithologies including a weak interlayer, the persistent and non-persistent faults, and a
complex tunnel system. The strain softening constitutive model was prescribed for the rock
masses in the numerical model. The continuously yielding joint model was used to describe the
non-linear behavior of the faults. To account for the deformations occurred between the
excavations and rock supporting, the delayed installation of supports was implemented by using
the stress relaxation method. Numerical analyses were performed to study the effects of the post-
failure constitutive parameters of the rock masses, the mechanical properties of faults and the
delayed supporting on tunnel stability. The following results are presented: (a) the rock mass
deformations and failure zones around the excavations, (b) the joint shear displacements of the
major fault, and (c) the failure conditions of the applied supports. Satisfactory comparisons are
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