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A Study on Vibration Characteristics in Water Tank Structure
Sung-Yong Bae *
Dept. of Naval Architecture & Marine Engineering System, Pukyong National University”
Abstract

In ship structures, many parts are in contact with inner or outer fluid as stern, ballast
and oil tanks. Fatigue damages can be sometimes observed in these tanks which seem to
be caused by resonance. Tank structures in ships are in contact with water and the
vibration characteristics are strongly affected by the added mass of containing water.
Therefore it is important to predict vibration characteristics of tank structures. In order to
estimate the vibration characteristics, the fluid—structure interaction problem has to be
solved precisely. In the present paper, we have developed a numerical tool of vibration
analysis of 3—dimensional tank structures using finite elements for plates and boundary
elements for water region. To verify the present analysis, we have made an experiment for
vibration characteristics of a tank with elastic opposite panels. And the added mass effect
of containing water and the effect of structural constraint between panels are investigated
numerically and discussed.

#Keywords: Fluid-structure interaction(RM-Z% ¢14), added mass of water(RIIE &), fluid
tank(S M €33), natural ferquency(2F & S=), finite element(S8tR4), boundary element(3 |
RA)
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Fig. 1 Model for the present experiment

Table 1 Specification of tank model for the
experimented

unit: m
Length L 0.5
Breadth B 0.5
Height H 0.5

Thickness of acryl plate(A) | 5.178 x10 3
Thickness of acryl plate(B)|5.181 %10 3
Thickness of aluminum 0.02
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Fig. 2 Relation between natural frequencies
and water depth(d: water depth)
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Fig. 3 Natural modes and frequencies in
opposite panels(d/H=1.0)
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Fig. 4 Comparison of natural frequencies
between calculated and experimental results
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Fig. 5 Models for the present analysis
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Table 2 Principal dimensions and material

properties of the model

Length 10.0(m)

Breadth 10.0(m)

Height 10.0(m)
Thickness 0.015(m)
Young's Modulus 2.06E+11(Pa)
Poisson's Ratio 0.3

Density of elastic panel|7.85E+03(kg/m?)
Density of Fluid 1.00E+03(kg/m?)
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