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A Study on Vibration Characteristics in Water Tank Structures
—Change of Aspect Ratio and Pressure Distribution—

Sung-Yong Bae *
Dept. of Naval Architecture & Marine Engineering System, Pukyong National University”
Abstract

Tank structures in ships are in contact with various fiuid. The vibration characteristics of
those structures are strongly affected by the added mass due to containing fluid. It is
important to predict vibration characteristics of tank structures, but it is difficult to do.
That's because the interaction problem concerned with the free surface, the variation of
water depth and stiffener is to be considered between the fluid and the structure. Many
authors have studied vibration of rectangular tank structures containing water. Kito studied
added mass effect of water in contact with thin elastic flat plates. Kim et al. studied
flexural vibration of stiffened plates in contact with water. However, few researches on
dynamic interaction tank walls with water are reported in the vibration of rectangular tanks
recently. In the present report, the coupling effect of added mass of fluid and structural
constraint between panels on each vibration mode changing breadth of elastic plate, and
dynamic pressure distribution have investigated numerically and discussed.

% Keywords: Water tank structure(8 =237 X E), Added mass of fluid{®II1E &), Interaction
problem(S1 & 2 X}, Coupling effect{ & &1}, Vibration characteristics(SS4)
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Fig. 1 Model for the present analysis

Table 1 Principal dimensions and material
properties of the model
Length L=10.0{m)
Breadth B=10.0(m)
Height H=10.0({m)
Thickness t=0.015(m)
Young's Modulus E=2.06E+11(Pa)
Poisson's Ratio »=0.3
Density of elastic ps=7.85E+08(kg/m3)
panel
Density of Fluid pw=1.00E+03(kg/m")
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