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Abstract for master of science thesis by Eng. Yasser (Galal Eldin
Mohamed Fahmy .
Title : Study of plate bending element suitable for thick and thin plates.

ABSTRACT

The finite element method is 2 powerful numerical technique for the
analysis of plates. However, direct applicathions of the REISSNER-MINDLIN plate
theory for the derivation of plate elements suitable for analyzing thick and thin
plates lead to very disappointing results.

The purpose of this research is to derive a plate bending element valid for
thick and thin plate situations. The condition used for the derivation of this plate
element is the wvanishing of the shear strain for the thin plate limit. Thisis
achieved by defining the approximating shear strain polynomial as a linear
function for both nodal rotations and deflections.

A simple explicit form of the substitute shear strain matrix is, thus,
obtained . The general methodology is appiied to the re-formulation of some well-
known 4 and 9 node quadrilateral plate elements .

Computer programs have been developed for 4, 8 and 9 noded
quadrilateral elements based on the formulation mentioned above . Some
numerical examples demonstrate the use of the developed technique to improve
the behavior of the elements. Comparison between the results from this technique
and other methods is given to show the advantage of the new formulation. The
performance of the 9-node Lagrangian element with the new technique is near to
the optimal,
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