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FORMULATION OF PLATE THEORY BY EXPANDING THE DISPLACEMENTS DUE
TO LEGENDRE POLYNOMIALS AND THE APPLICATION TO DYNAMIC
LOADING PROBLEM OF PLATES

VR EE

By Ken-ichi HIRASHIMA and Yoshikazu NEGISHI

The present paper proposes the general higher-order theory of plates by using of
Legendre polynomial expansion along the plate thickness. This theory has some simpler

form than the other approximate theories such as expansions by Power series, Fourier

series and Chebyshev polynomials along the thickness. Particularly, the components of

dynamic inertia terms have no coupling with each other for the case of homogeneous

plates of the present theory, The other theories cited above can not separate from the

components of dynamic terms.

In the paper, lower-order theories due to these approximations are summarized for

the cases of bending behaviours as well as stretching ones. At last, some numerical

examples for dynamic loading with step time function are shown for the case of simply

supported, isotropic plate.
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Fig.1 Geometry of plate and surface tractions.
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Fig.5 Time response of deflection w = u,|,,., at middle
plane of central point of the plate for various order
theories under the dynamic load with time step
function (2 b/1=0.1, v=0.25).
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Time response of bending stress 7, at upper surface of
central point of the plate for various order theories
under the dynamic load with time step function (2 b/
=0.1, v=0.25).
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