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HYDRO-MECHANICAL COUPLING PROCESS ON ROCK SLOPE
STABILITY BASED ON DISCONTINUOUS DEFORMATION ANALYSIS
AND DISCRETE FRACTURE NETWORK MODELS
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Abstract Hydro-mechanical coupling in fractured rock mass is one of the key factors controlling rock slope
stability. In this paper discrete fracture network(DFN) model is used to study fluid flow in fractured rock mass.
The DFN has a simple concept with high efficiency and applicability and it is one of the most effective means to
study the fracture seepage problem. Discontinuous deformation analysis(DDA) proposed specifically for the
discontinuous nature of the fractured rock mass deformation calculations is applicable to more realistic
characterization of engineering rock mass. Combining DFN simulation and DDA  the hydro-mechanical coupling
model is proposed and instantaneous equilibrium equations of rock block system considering fracture seepage
which are used to research the effects of fractured rock mass deformation on fracture seepage and the failure
characteristics of rock mass under hydro-mechanical coupling are presented. By the proposed coupling model
stability of a slope near a large water reservoir is analyzed. Simulated results show that groundwater uplifts greatly
with the reservoir impoundment and hydro-mechanical coupling is intensified which leads to some key parts of
the fractured rock slope present large deformation or even damage further triggering the failure of the slope. The
case study verifies the effectiveness of the coupling model applied for slope stability analysis.
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Fig.1 Groundwater flow at fracture interaction
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