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Fig. 5. Variation of the frequency parameters 3 versus the shearing layer stiffness and Winkler
foundation coefficients for thick annular sector plate with different boundary conditions:
a) CCCC; b) CFCF; ¢) E'E’E'E?%; d) E’E’E’E?
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4. Conclusions

In this paper, based on the three-dimensional elasticity theory, the free vibration characteristics
of thick annular sector plate with general boundary conditions resting on elastic foundation are
presented. Regardless of the boundary conditions, each of the annular sector plate displacements
is constructed in the form of a standard Fourier cosine series supplemented with several auxiliary
functions introduced to eliminate all the possible discontinuities of the original displacement
function and its derivatives throughout the entire plate space including the boundaries at the edges
and to accelerate the convergence of series representation. The excellent accuracy and reliability
of the current solutions are demonstrated by numerical examples and the comparison with the
results available in the literature and obtained by using the FEA method. Besides, numerous new
results for thick annular sector plates on the Pasternak foundation with elastic boundary conditions
are presented. The effects of elastic boundary restraint parameters, boundary conditions,
foundation coefficients and sector angles on the frequency values are examined and discussed in
detail. The following conclusions can be drawn:

1) For the thick annular sector plate with classical boundary conditions, there is a good
agreement between the frequency parameters obtained by the present method and the published
results. The results show that the present method is able to converge rapidly and owns high
reliability and accuracy.

2) The vibration characteristics of the thick annular sector plates are related to not only the
boundary conditions but also their self-properties. In addition, the influence of the elastic
foundation coefficients on vibration characteristics is mainly determined by the boundary
conditions and geometric parameters.

3) Compared with most of the existing computational methods, the present method can be
universally applied to a variety of boundary conditions including all the classical cases, elastic
restraints and the combinations of both conditions without the need of change in the solution
procedure. Numerous new free vibration results for thick annular sector plates with different
geometric parameters and elastic restraints are presented.
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