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ABSTRACT

In order to take account of the statistical properties of probability variables used in the structural
analysis, the conventional approach using the safety factor based on past experience usually estimated
the safety of a structure. The real structures could only be analyzed with the error in estimation of
loads, material characters and the dimensions of the members. But the errors should be considered
systematically in the structural analysis. Structural safety could not precisely be appraised by the
traditional structural design concept.

Recently, new approach based on the probability concept has been applied to the assessment of
structural safety using the reliability concept. Thus, the computer program by the Probabilistic FEM is
developed by incorporating the probabilistic concept into the conventional FEM method. This paper
estimated for the reliability of a plane stress structure by Advanced First-Order Second Moment method
using von Mises, Tresca and Mohr-Coulomb failure criterions. The reliability index and failure
probability of attained by the Monte Carlo Simulation method with the von Mises criterion were same as
PFEM, but the Monte Carlo Simulation were very time-consuming. = The variance of member thickness
and load could influence the reliability and failure probability most sensitively among the design variables
from the results of the parameter analysis. And proper failure criterion must be used to design safely.
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