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ANALYSIS OF PLATES WITH STOCHASTIC DISTRIBUTED LOAD BY FINITE ELEMENT METHOD
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By Takatoshi OKABAYASHI and Hiroyuki YAMATE

This paper presents a finite element analysis procedure for evaluating the second-
order statistics of the response of plates subjected to spatially distributed
stochastic loads (random fields), such as vehicular loads acting on concrete slabs
of highway bridges and floor live loads induced by the occupancy of the building.
The covariance matrix of the response is direct]ly obtained from the covariance
equation derived from the finite element analysis.The proposed method permits
efficient evaluation of the variance and covariance of the response. Numerical
examplies are shown for simply supported rectangular plates and rectangular plates
with buit-in edges, subjected to a white noise random field and a random field with
exponentially decaying correlation, respectively.
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