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ABSTRACT

This paper deals with a theoretical method to calculate natural frequencies of a fixed—free rec-

tangular tank partially in contact with an outer water gap. Orthogonal polynomials satisfying the
boundary conditions of the tank are used as admissible functions in the Rayleigh-Ritz method. A
quarter model of the liquid-coupled system is constructed and it is simplified to a line supported flat
plate in contact with the liquid. The liquid displacement potential functions satisfying the Laplace

equation and water boundary conditions are derived, and the finite Fourier transform is accomplished

in conjunction with the compatibility requirement along the contacting interfaces between the tank

and water. An eigenvalue problem is derived so that the natural frequencies of the wet rectangular

tank can be extracted. The predictions from the proposed analytical method show good agreement

with the finite element analysis results.
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