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Abstract: Based on the method of orthogonal expansion and the idea of random variables, the evolution-
ary power spectrum model of the non-stationary ground motion acceleration process is proposed. and
parameter values of the model are determined according to the code. The non-stationary ground motion
acceleration process can be represented as a function with a basic random variable, and the set of repre-
sentative time histories of the non-stationary ground motion acceleration process with complete probabili-
ty is obtained. To prove the effectiveness of the method, the Koyna gravity dam in India is used as an
example to analyze its response and reliability. Considering the nonlinearity of concrete materials and flu-
id-solid coupling between dams and reservoir water, the finite element analysis is conducted and horizon-
tal displacement of the dam crest and tensile stress of the dam abutment are obtained. It is shown that
rich probability information can be obtained by using the probability density evolution method and the
thought of equivalent extreme events. This study provides a new approach of random ground motion
response analysis and a reliability study of dam structures.
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