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Evaluation of Seismic Characteristic of Cylindrical Water Storage Tank by Vibration Test
0 Dependence of Dynamic Fluid Pressure Distribution on Input Acceleration [
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Abstract Large-scale cylindrical water storage tanks with a large ratio of radius to thickness, which
means they have thin walls, cause the coupling vibration with the fluid stored in a tank and the tank structure
itself. It is important for the seismic-proof design of the water storage tanks to investigate the mechanism and
the influence of this coupling vibration.

This paper describes the results of a vibration test with a 1/10™ scale reduced model of a large scale
industrial cylindrical water storage tank, and also refers to the dependence of the dynamic fluid pressure
distribution on input acceleration and its influence on the seismic-proof design. First, a seismic excitation
experiment was performed for the scale model tank. Secondly, a large amplitude excitation experiment was
conducted using sinusoidal wave of the input excitation by various magnitude. Finally, the dynamic fluid
pressure distribution, shear force and bending moment measured by the test were compared with the calculation
results of the present methods of the seismic-proof design. The results of the vibration test showed the dependence
of the dynamic fluid pressure distribution on the input acceleration which meant that the magnitude and the
distribution of the measured pressure fluctuate non-linearly. Taking the influence of the varying pressure of
the ovaling vibration on the dynamic fluid pressure distribution into consideration, it was found that the
measured values of the dynamic fluid pressure distribution were approximately equaled to the calculated ones.
The shearing force and bending moment of the tanks, which were important on the seismic-proof design
evaluation, were in approximate accordance with the results of the present methods regardless of the magnitude
of the input acceleration.

Key Words Seismic-proof design evaluation, Seismic-proof strength, Coupling vibration, Vibration test,
Cylindrical water storage tank, Dynamic fluid pressure distribution,
Dependence on input acceleration,Oval vibration, Bulging
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