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Fig. 1 Probability density curve of Weibull random

distribution
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Fig. 2 Typical failure modes of dam
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Fig. 3 Seismic damage index of gravity dam
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Fig.4 Flow chart for seismic fragility analysis of a

gravity dam
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Fig. 5 Unit-acceleration time history curve of

the earthquake input
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Fig. 6 Finite element discretization of dam-foundation

system and distribution of elastic modulus
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Fig. 7 Fragility curves of dam
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Analyses of failure modes-based seismic fragility of gravity dams

ZHONG Hong”, LI Xiao-yan, LIN Gao

( Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Seismic risk analysis is an effective method to evaluate and improve the seismic safety of
dams. Seismic fragility analyses can describe the conditional probabilities of structural damage caused
by different levels of earthquakes. It is one of three issues (seismic hazard analysis, seismic fragility
analysis and seismic loss assessment) of seismic risk analyses. By considering meso-level influence of
concrete heterogeneity, large amount of nonlinear time-history analyses of rolled compacted concrete
gravity dam under strong earthquake are performed. Typical failure modes of gravity dam are
concluded and a five-level standard for seismic damage of gravity dam is put forward. Combined with
non-exceedance probabililty of design earthquake for the dam, the seismic fragility curve for retaining
dam section of Jin' anqiao dam is obtained. This research is helpful to optimize seismic design,

reinforcement and maintenance measures and improve aseismic capability of the dam.

Key words: seismic fragility; mesoscopic heterogeneity; seismic risk; seismic damage level



