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Abstract

The complex of fracture networks are major flow paths in rock slopes. Therefore,
the geometry of the discontinuities including orientation and aperture, will affect the
distribution of pore water pressure in rock slopes. According to a previous study, it
indicated that the orientation of discontinuities in a rock mass would lead to the
inherent anisotropy of permeability. In addition to the results of that, the stress also
made the aperture change leading to the stress-induced anisotropy. This research uses
FLAC3D to establish the rock slope model with simple geometry, considering the
inherent distribution of discontinuities and stress-induced anisotropy to calculate the
equivalent permeability tensor by continuum approach. Finally, the results of the
equivalent permeability tensor will be input into the model and then the steady-state

pore water pressure distribution will be calculated by fluid-flow analysis.

When only considering the result by comparing the influence under a uniform
stress field and non-uniform stress field, the maximum relatively pore water pressure
variation is 21%. This is no significant influence for the factor of safety and shear
strain increment zone on rock slopes. Secondly, the influences of different anisotropic
levels of discontinuities under a uniform stress field was analyzed. The results showed
that when the number of strike joints are significantly more than dip joints, the pore
water pressure maximum variation is 51%, which decreases the factor of safety.
However, discussing the same situation under a non-uniform stress field, the factor of
safety increases. Therefore, without considering the stress-induced anisotropy under
this situation, we will under-estimate the factor of safety. As a result, the rock slope

stability analysis needs to consider the impact on the properties of discontinuities.
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