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ABSTRACT

To design a spacer grid for protecting underwater structures consisting of cylinders against sudden

external loads, it is necessary to perform a numerical analysis on the coupling system considering the

structural vibration and surrounding fluids. The structural vibration of cylinders coupled with viscous

fluid is predicted by using the spectral element method (SEM). Scattering waves induced by traveling

plane waves are calculated and utilized to investigate the pressure forces of structures, and

the

transfer function for the flexural vibration and pressure amplitudes of plane wave is calculated. The

finite element method (FEM) is used to verify the numerical results obtained using the SEM. The

amplitudes of the added mass of each cylinder are dependent on the gap between surrounding fluids

and adjacent structures. When the input frequency

of traveling waves is increased, the pressure fields

become significantly more complicated. When the number of cylinders is increased, the transfer function

at the specific frequency ranges show overlapping

resonance modes. The proposed numerical method

can be used to save the computing time and improve the accuracy of the numerical analysis technique

for studying the vibration of underwater structures.
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Fig. 2 Underwater structures consisting of 19 cylinders
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Table1 Comparison with the numbers of used elements
for underwater structure consisting of 19 cylinders

The number of used elements
Numerical method
Solid Fluid
FEM (casel) 30288 172 586
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