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Study on Hydrodynamic Interaction Effect of Axisymmetric Structure-Water Systems
Subjected to Earthquake Motions

Takashi Nakamura Hiroshi Okada

Abstract

Chopra et al. developed the finite element method for axisymmetric tower structures surrounded by water
considering hydrodynamic interaction. The authors added various functions to this for general applicability.
The principal ones among the additional functions are the capability of considering compressibility of fluids,
influences of surface waves, and infinity of fluids such as seas. These functions made it possible for thin-shell
elements to be added, multi-walled structures to be evaluated and analysis of diverse structural forms to be made.
Also, along with improving the analytical method for calculative efficiency, time-history response analysis by direct
integration has been made possible. In this paper, analyses are made of (D base-isolated tank, & double-cylinder
tank, and @ offshore structure. The analytical results are compared with experimental and literature-search
results, and a few points about the results are discussed. This advanced analytical method is proves to give
accurate results and to be useful for various structure-water systems.
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