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Vibration Characteristics of Flexible Rectangular Water Tank

Jun-ichi Yoshihara Tomohiko Tsunoda
Yuzuru Yasui Takashi Nakamura

Abstract

Experiments were conducted on an elevated water tank mounted on the penthouse of
a tall building. The tank shape is rectangular and being made of FRP so that the tank
is flexible. The objectives of the experiments were to find the dynamic characteristics of
the tank and to evaluate its strength. The authors describe these experimental results and
simulated results using an analytical model. The method of analysis is based on the theory
developed by C. Minowa. This theory enables analysis of flexible rectangular water tanks
to be made. In the simulation analysis, eigenvalues and eigenvectors from experiments
are compared with calculation results, and maximum response values at resonance under
harmonic or envelope wave excitation are examined. The analytical values agree well
with the experimental data. Next, experimental time-history responses to floor responses
of the penthouse are compared with calculated results in regard to the items below. These
are accelerations of the pressure wall, water pressures at that wall, and water level at the
surface. It is concluded that Minowa’s analytical model is good for simulating flexible
rectangular water tanks and that in case of an elevated water tank bulging phenomena are
masked by filtering effects of the building.
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