Static, Buckling and Free Vibration Analyses of Fibrous Composite Plate using
Improved 8-Node Strain-Assumed Finite Formulation by Direct Modification
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Abstract

In this paper, a simple improved 8mnode finite element for the finite element analysis of fibrous
composite plates is presented by using the direct modification. We drive explicit expressions of shape
functions for the 8node element with bilinear element geometry, which is modified so that it can
represent any quadratic fields in Cartesian coordinates. The refined first-order shear deformation theory
is proposed, which results in parabolic through-thickness distribution of the transverse shear strains
and stresses from the formulation based on the third-order shear deformation theory. It eliminates the
need for shear correction factors in the first-order theory. This finite element is further improved by
combined use of assumed strain, modified shape function, and refined first-order theory. To show the
effectiveness of our simple modification on the 8&node finite elements, numerical studies are carried out
the static, buckling and free vibration analysis of fibrous composite plates.
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