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Abstract

In the analysis of the 3 dimensional plate structures by the finite element method, the triangular elements
are generally used for the global stiffness matrix of the analyzed system. But the triangular elements of the
plates have some problems in the process of formulation and in the precision of analysis.

The formulation of the finite element method to analyze 3 dimensional plate structures using quadrilateral
elements is presented in this paper. The degree of freedom of a nodal point is 6, that is, the displacements in the
direction of x-y-z axis and the rotations about x-y-z axis and then the degree of freedom of a element is 24.

For the comparison of the analysis using triangular elements and quadrilateral elements, the rectangular
plates subjected to the uniform load and a concentrated load on the centroid of the plate, for which the
theoretical solutions have been obtained, are analyzed. The calculated deflections of the rectangular plates
using the finite element method by the triangular elements and the quadrilateral elements are also compared
with the deflections of the plates calculated by theoretical solutions. The deflections of the rectangular plates
calculated by the finite element method using the quadrilateral elements are closer to the theoretical solutions
than the deflections calculated by the finite element method using the triangular elements.

The deflection of the centroid of plate, calculated by the finite element method, converges to that of theoretical
solution as the number of elements is increased. This convergence is much more rapid for the case of using the
quadrilateral elements than for the case of using triangular elements.
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