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AN APROXIMATE THEORY FOR ELASTIC ORTHOTROPIC
PLATES WITH TRANSVERSE SHEAR DEFORMATIONS

Yu Suow-weN, Hwanc Ken-cum

(Tsing-huna University)
AssTrRACT

In this paper is presented a simplified two-variable approximate theory, based on
the C. Libove and S. B. Batdorf’s theory!™ for elastic orthotropic plates with transverse
shear deformations.  Assuming that there exists a potential function g(x, y) for the trans-
verse shear angles v, and v, (see eq. (2.9)), the total potential cnergy II (eq. (2.8)) can
be cxpressed in terms of two independent unknown functions, the plate dcflection wi(x, ¥y
and the potential @(x, y). By the usc of thc principle of minimum potential cnergy the
Fuler defferential equations (I.11) for w and ¢ and the boundary conditions (1.12)—
(1.15) arc obtained in Appendix 1. The comparision between the results for critical
compressive Joad for a particular case of square simply-supported plate based on the
present theory and Robinson’s results® based on [6] shows that the discrepancy is small,
if the anisotropy is not too significant (Tablel). It is shown in Appendix Il that tfor
polygonal simply-supported isotropic plates for both the bending and the stability pro-
blems the prosent theory always gives the same results as the theory in [6}. Two kinds
of free edses arc distinguished: “entirely free edges” with the boundary conditions as
{3.14) and the “stiffened free cdges” with the boundary conditions as {3.17). Analysis
of examples for orthotropic plates with free edges shows that, in gencral, ¢ canuot be
interpreted as the shear deflection.



