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Earthquake Response of Cylindrical Tank (Part 2)
Takashi Nakamura Toshikazu Takeda
Abstract

This report presents the results of testing of the earthquake response of a flexible
cylindrical tank model and analysis considering the interaction between the tank wall and
stored liquid. The model tank made of vinyl chloride resin (200 cm dia.x194 cm hgt
x0.8cmt), changing the height of the stored liquid, was subjected to harmonic and
random waves using a shaking table. The main items of measurement in the tests were
acceleration, displacement and strain of the tank, hydrodynamic pressure, and wave height.

In the case of liquid height of 170 cm, the natural period of the first sloshing mode was
1.5sec and the first frequency of the combined liquid-elastic tank system (bulging) was
15.5 Hz, the second was 34.0 Hz, and the third 45.0 Hz, and they showed good agreement
with values of shell theory and FEM analysis. In the earthquake response to harmonic
waves of the FEM analysis, assuming the damping constant was 1% in each mode, the
results of the first sloshing and first bulging showed good agreement with experiments.
In the response to artificial waves, the analytical values were rather small compared with
the experiments, but the distribution of maximum values and response waves showed good
agreement and so it was confirmed that FEM analysis is effective.
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