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Issues and accuracy estimation of reliability analysis for existing structures with SMCS
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Reliability estimation for existing structures is important topics for its rational maintenance. It
is however more difficult than that of newly constructed structures because probability density
function of the updated model parameters are not expressed in a simple form when a nonlinear
observation equation or non-Gaussian variable is involved. A new framework of reliability
estimation for an existing structure is proposed with Sequential Monte Carlo simulation
(SMCS). This paper discusses accuracy of reliability estimation with SMCS. We introduce
effective sample size to indicate the degeneracy level and examine the relation between the
degeneracy level and the accuracy, COV of estimated limit state probability by SMCS.
Merging Particle Filter is introduced to alleviate the degeneracy problem and examined its
efficiency for the estimation of limit state probability.
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