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O ABSTRACT 0O

In this study, thin plates are analyzed using modified finite element displacement
approach in the geometrical nonlinear case (large deflections , small rotations), wherein
the displacement function of the rectangular plate element (ACM) which has 12 degrees of
freedom, is modified by adding new terms to it in order to consider the effect of the
external loading acting at the finite element level. As a result, we obtain shape functions
consist of two parts a homogenous part related to the degrees of freedom of the element
and a particular part (non homogenous) dependent on the element loading at the finite
element level.

An incremental iterative approach is used and stiffness matrixes, external force
vector and new terms resulting from the application of the modified finite element
approach is concluded by using the virtual displacement concept.

A Matlab language code is developed for the analysis of thin plates, some examples
are computed and plotted and the results of the displacements, stresses, strains and internal
forces are compared with those produced by MSC Patran as well as the analytical solution.

The comparison showed that the developed modified approach gave a solution closer
to the exact solution than that of MSC Patran. even by using a finite mesh.

Keywords : modified approach - finite element method — nonlinear analysis of
plates geometric nonlinear analysis — geometric stiffness matrix.
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