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Evaluation of tsunami effect on an oil tank with fluid-structure interaction analysis
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A tsunami effect on the oil tank storage was numerically investigated with the Fluid-Structure Interaction (FSI)

analysis. The calculation was conducted for the tsunami water tank experiment in which the scale ratio of modeled

tank to real tank storage was 1/100. In order to assess the dependency of tank stiffness on fluid and tank motion, the

Young’s module was changed and the stress on the tank side was calculated. When the tsunami arrived at the tank and

the hydrodynamic force took a maximum value, it was found that the fixed tank with low stiffness could reduce the

damage due to tsunami.
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Fig. 1 Schematic diagram of tsunami water tank experiment: (a) bird view,
(b) side view.
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Fig. 2 Small tsunami water tank model for FSI analysis.
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Table 1 Numerical condition of FSI analysis.

Density Young’s  Poisson’s
Label FSUCFD mm]  modulus o
Case 1 FSI 915 58x10° 03
Case 2 FSI 915 58x10"° 03
Case 3 FSI 915 2.8x10° 03
Case 4 CFD - - -
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Fig. 3 Comparison of tsunami wave around the tank: (a) 1=6.7 s, (b) ¢

=6.8s,(c)t=69s.
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Fig. 4 Time development of wave velocity at the front of the tank.
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Fig. 5 Time development of horizontal hydrodynamic force on the

bottom of the tank.
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Fig. 6 Dependency of structure parameter on horizontal
hydrodynamic force on the bottom of the tank.
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Fig. 7 Dependency of tank stiffhess on displacement change.
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Fig. 8 Time development of equivalent stress on the side of the tank.
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