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RELTABILITY ANALYSIS METHOD OF STRUCTURAL SYSTEMS
IN RANDOM FIELD USING RANDOM PULSE THEORY
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By Wataru SHIRAKI, Shigeyuki MATSUHO and Mitsuyoshi TSUNEKUNI

In this study, a practical reliability evaluation method of structural systems
with spatial uncertainties modeled by two-variate random fields is proposed.
Using the results of stochastic finite element method, the response in each finite
element of a structural system is modeled as a two-dimensional random pulse space-
process. The level crossing theory of two-dimensional pulse space-processes is
applied to evaluate the mean upcrossing rate of the response by extending the level
crossing theory of one-dimensional pulse processes.

As & numerical example, a bending problem of a steel plate resting on the elastic
foundation with statistical non-uniformity such as the bearing coefficient of
foundation is treated, and the reliability analysis of the plate is performed for
the lateral deflection and the bending moment.
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Fig. 6 Failure probability for lateral deflection
for level 7 Case 1, 2, 3)
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Fig.7 Failure probability for lateral deflection
for level 8 (Case 4, 5, 6)
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Fig.8 Failure probability for lateral deflection
for level 9 Case 7, 8, 9)
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