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Three Dimesional Analysis of Liquid Storage Tanks
Using FE-BE Coupling Method in Frequency Domain
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Abstract

To predict the dynamic behavior of the cylindrical liquid storage tank subjected to
seismic ground motion, three dimensional analysis with liquid-structure interaction must
be performed. In this study, a three dimensional dynamic analysis method over the
frequency domain using FE-BE coupling technique, which combines the efficiency of the
boundary elements for liquid with the versatility of the finite shell elements for tank.

The liquid region is modeled using boundary elements which can counter the sloshing
effect at free surface, and the structure region, the tank itself, is modeled using the
degenerated finite shell elements. At the beginning of the procedure, the equivalent
mass matrix of the liquid is generated by boundary elements procedure, Then this
equivalent mass matrix is combined with the mass matrix of the structure to produce the
global mass matrix in the equation of the motion of fluid-structure interaction problem.

In order to demonstrate the accuracy and validity of the developed method, the
numerical results are compared with the previous studies. Finally, the effects of the
fluid-structure interaction on the natural frequency and dynamic response of the system
are analyzed
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