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A Study on Vibration Characteristics of an U-type Liquid Tank

Sung-Yong BAEY

(Pukyong National University)

Abstract

Recently, ship and marine structures are more complex and larger. Also the structure and equipment
become electronic, it has an effect on economy according to the weight of ship. In order to produce such
ships, new technology development is urgently required. In particular, there is a need to acquire technology
through dynamic analysis as well as statistical techniques and interpretations to ensure structural safety.
Dynamically, it is necessary not only to global analysis that assumes the ship as a single structure, but
also to local analysis to partially analyze it assuming it is a complex structure. There exists various tanks
which is filled with the substance like fuel, oil and clear water. So the natural frequency is getting lower
through a fluid. Therefore, it is very important to control the vibration, and also it needs to know the
characteristic of vibration at the first design phase. There exists various tanks in the ship and marine
structure. It continues to be as vigorous as ever about the vibration characteristic of the various tanks, and
we need to study the characteristic of vibration of the U-Type Anti-Rolling Tank(ART). The goal of this
study is to find out the vibration characteristic of U-Type liquid tanks.
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[Fig. 11 Geometry of a rectangular element
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<Table 1> Principal dimensions and material
properties of the model

Length L=0.4(m)

Breadth of under plate B=0.4(m)

Breadth of upper plate b1=0.2(m)

Breadth of free surface b2=0.1(m)

Height H=0.4(m)

Height of upper part h1=0.3(m)

Height of under part h2=0.1(m)

Young's modulus 5300(Pa)

Poisson's ratio 0.37

Density of elastic panel 1.19E*09(kg/mm3)

AW/ 4

[Fig. 2] The model for experimental and numerical
analysis
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<Table 2> Natural frequency of side plate on the water level(unit: Hz)
d/H 0 (air) 100% 50% 12.5%
Mode Cal. Exp Cal. Exp. Cal. Exp. Cal. Exp
™ 46.40 46.00 8.09 - 21.87 26.00 46.26 45.00
2nd 94.96 78.00 28.85 27.00 61.56 51.00 93.60 77.00
3 144.28 - 41.31 - 63.35 - 143.68 -
4m 199.82 - 72.10 57.00 125.44 - 193.12 -
5t 200.19 - 76.01 - 146.10 - 196.24 -
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