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Fig.1

Representative seismic acceleration time histories
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Fig.2 Time histories of mean and standard deviation of seismic

acceleration
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Fig.4 Typical two-dimensional cross-section finite element mesh
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Tab.2 Rockfill material parameters for dynamic
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Tab.3 Material parameters for static calculation
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Tab.4 Dynamic nonlinear parameters of asphalt concrete
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Fig.5 Time histories of mean and standard deviation of sliding displacements
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Tab.6 Dynamic reliability of dam slopes corresponding to different thresholds
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Dynamic stability analysis of dam slope subjected to stochastic main and

aftershock sequence
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(1. School of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China;2. State Key Laboratory
of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;3. POWERCHINA Beijing
Engineering Corporation Limited, Beijing 100024, China)

Abstract: [Objective] To address the insufficient consideration of aftershock effects in current seismic stability analyses
of earth-rock dams, the seismic stability of earth-rock dams subjected to stochastic mainshock-aftershock sequences was
investigated, and the effects of aftershocks on the dynamic stability and reliability of earth-rock dams were quantified.
[ Methods] A sequential ground motion model was established based on the "source-path-site" concept. A framework for
slope stability analysis and reliability assessment was constructed using the Direct Probability Integral Method (DPIM) and
the absorbing condition method. The proposed framework was applied to evaluate the seismic stability and reliability of the
upstream dam of the Zhuangli Pumped Storage Power Station. The sliding displacement was employed as the evaluation
metric, and the influence of aftershocks on the dynamic response and reliability of the dam slope was systematically
investigated. [Results] (1) When PGA=0.3g, the mean maximum sliding displacements of the dam slope under
mainshock only and main-aftershock sequences are 0.0375 m and 0.0434 m, respectively, representing a 15.73% increase
due to aftershocks, which corresponds to a 1.37% reduction in dynamic reliability with a threshold of 15 cm. (2) For higher
PGAs of 0.4g, 0.5g and 0.6g, the aftershock-induced displacement increases reach 16.06%, 19.10% and 21.11%
respectively. (3) The aftershocks cause a 4.20% decrease in the dam slope dynamic reliability with a threshold of 15 cm and
PGA=0.6g. [Conclusion] Compared to a single mainshock, the inclusion of aftershocks generally leads to an increase in
sliding displacement and a reduction in reliability. The impact of aftershocks on the seismic stability of dam slopes cannot
be ignored. This study provides practical guidance for the seismic stability assessment of earth-rock dams.
Keywords: dam slope; main and aftershock sequence; sliding displacement; stochastic analysis; reliability



