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Modelling Technique and Modal Analysis of Submerged Structures Using
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ABSTRACT

This paper shows how to model the submerged elastic structures and adequate analysis tools for modal
behaviour when using finite element and boundary element method. Four different cases are reviewed
depending on the location of the water and air. First case is that structures are filled with air and water
is located outside. Second case Is opposite to case one. These cases are solved by direct approach using
collocation procedure. Third case is that water is located both sides of structures. Last case is that air is
located both sides. These cases are solved by indirect approach using variational procedures. As analysis
tools harmonic frequency sweep analysis and eigenvalue iteration method are selected to obtain the natural
frequencies of vibrating submerged structures depending on the cases. Results are compared with closed

form solutions of submerged spherical shell,
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Fig. 3 Backscattered point pressure of an elastic
submerged spherical shell (case 1)
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Fig. 4 Natural frequencies of an elastic spherical
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