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The Ultimate Load Capacity of Plates
by Elastic-Perfectly Plastic Model
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Abstract

“Although a structural analysis based on the linear elastic theory yields good results for deformations
and stresses produced by working loads, it fails to assess the deflection and real load-carrying of the
plates on the verge of yielding. In case of a limit analysis of plates, the yield line theory is widely
used on the basis of the upper bound theorem and theoretically it overestimates the strength of the
plate. There is, therefore, a general need for analytical methods of predicting the inelastic behavior
and load-carrying capacities of plate subjected to arbitrary loadings and boundary conditions. The p-
version of finite element method has been presented for determining the accurate limit load of plates.
The numerical results by p-version model compares with the results obtained by the h-version soft-
ware ADINA, as well as with the available analytical solutions in literatures.

Keywords : load-carrying capacity, lower bound theorem, upper bound theorem, yield-line theory,
transfinite mapping, blending mapping, collapse mechanism
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