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Aseismic stability analysis for reinforced slopes of high core rock-fill dams

LI Hong-jun, CHI Shi-chun, LIN Gao

(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)
Abstract: The reinforcement techniques have been widely adopted in modern aseismic design of high rock-fill dams.
Nevertheless, how to evaluate the effects of reinforcement in aseismic design have become a very important problem. As
compared with the minimum safety factors which were conventionally employed as the evaluation standard, the permanent
deformation can better reflect the characteristics of rock-fill materials, ground motion input and the safety of reinforced dams.
By use of the modified Newmark's sliding wedge method, the effect of reinforcement in enhancing the stability of slopes in
high rock-fill dams and restricting the permanent deformation of dams was investigated. Firstly, the limit intensity and limit
strain of reinforcement were determined based on the stress-strain relationship of reinforcement-composite and rock-fill
materials. Secondly, the location of potential sliding surfaces was determined via a combination of ant colony algorithm and
Fellenius method. The yielding acceleration of potential sliding bodies considering of the limited stress of reinforcement layers
and vertical acceleration was computed. Finally, the transient movements were accumulated under the overloadings. It was
shown that the reinforcement could reduce the permanent deformation up to 80% and improve the aseismic stability of high
rock-fill dams subjected to strong ground motion effectively.

Key words: high core rock-fill dam; earthquake safety evaluation; reinforcement; sliding displacement
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Fig. 1 Relationship between stress and strain of rock-fill material
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Fig. 2 Schematic diagram of stability analysis in reinforced slope
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Table 1 Strength parameters of major materials
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Fig. 3 Schematic diagram of potential sliding surface of dam
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Fig. 4 FEM mesh of the maximum cross-section
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Table 2 Results of pseudo-static stability of analysis
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Table 3 Results of average angular sliding acceleration
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Table 4 Results of sliding displacement of sliding bodies
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Fig. 6 Time history of average yielding acceleration
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