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Impact Response Analysis of A Transversely Isotropic, Thick Rectangular Plate
by the Method of Eigenfunction Expansion
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This paper presents the method of eigenfunction expansion to the impact response analysis of a transversely
isotropic, thick rectangular plate with simply supported conditions, based on the theory of elastodynamics. The
elastodynamic solution is decomposed into their quasi-static and dynamic components. The quasi-static
solution is obtained by an exact analysis of the quasi-differential equations with the time-dependent boundary
conditions under the given impact pressure loading. The dynamic part is given in an infinite series of the
eigenfunctions (normal modes) which are derived from the free vibration analysis of the associated problem
satisfying homogeneous boundary conditions. Stresses and displacements responses at transient and long-time
states are shown graphically, and then influences of anisotropy on the dynamic response are revealed.
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