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DEVELOPMENT OF STOCHASTIC FINITE ELEMENT METHOD
FOR SIMULATION OF SURFACE EARTHQUAKE FAULT
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In order to simulate the formation process of surface earthquake faults, we develop a new stochas-
tic finite element method for an elasto-plastic body with randomly varying material properties.
The method is based on the Karhunen-Loeve and the polynomial chaos expansions to efficiently
estimate complete probabilistic characteristics of responses, such as average, variance, and a
probability density function. The method is compared with the Monte-Carlo simulation, and
the agreement is satisfactory. Also, it is shown that the proposed stochastic finite element
method is able to simulate complicated bifurcation phenomena associated with the fault forma-

tion process.
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