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DDA with shear strength reduction technique and its
application to stability analysis

LIU Jun, HUANG Sheng-quan, KONG Xian-jing
(School of Civil and Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: An extension version of discontinuous deformation analysis (DDA) is presented. In order to calculate the safety factor of
slope, the shear strength reduction technique is accomplished in the self-developed DDA program. Two examples, one is a high rock
slope and the other one is a gravity dam, are simulated using this extended DDA program. From the results, we can find that the sta-
bility safety factor of rock slope can be calculated by DDA with shear strength reduction. But the safety factor of gravity dam from
DDA is lower than that from limited equilibrium method and FEM. DDA coupled with FEM can give a reasonable factor of safety.
The results show that DDA or DDA coupled FEM with shear strength reduction technique can be used to calculate the factor of safe-
ty and simulate the failure process of slopes.
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Fig.1 Block system with finite element mesh
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Fig.2 Schematic flow chart of DDA+FEM
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Fig.3 VI-VI geology section and computational model
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Fig.4 Reduction coefficient and displacement.
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Fig.6 The mode of slope failure
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Fig.9 The displacements and time.
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