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Bending of rectangular plateswith non-linear elastic
material on elastic foundation

YIN Xiao-bo

(College of Resources, Environment and Civil Engineering, Central South University, Changsha 410083, China)

Abstract:In addition to geometric nonlinear effect, nonlinear problem of plate is physically nonlinear. The former was studied by
many researchers, the latter was few. In recent years because of research, development and application of new material, new
mechanical model should be constituted. This paper considered physical nonliear problemof the thin rectangular plates with elastic
foundation. The author, depending on powder polynomial stress-strain constructive relationship, by Kirchheff-levy theory of the thin
plates and small elastic-plastic deflection theoryof the Iliushin, established formulation of all the potential energy of rectangular thin
plates using nonlinear elastic characteristic of material, and obtained linear equation group with nondeterminate parameter using Ritz
method. The author took a rectangular thin plate simply supported along its al boundary, carrying a uniformly distributed load, for
example, calculated al potential energy, obtained relationship carrying load and deflection plates middle surface. The results show
physical nonlinear effective on deflection can be expressed as a cubic equation.
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