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Earthquake Response of Cylindrical Tank (Part 1)

Toshikazu Takeda
Takashi Nakamura

Abstract

In order to investigate the earthquake response of liquids in tanks, the authors used
a rigid cylindrical tank made of steel (4.0m dia.X1.5m hgt, hgt of liquid 0.6 m) and
obtained earthquake response characteristics of the model subjected to harmonic, impulse
and random waves by using a shaking table.
the velocity potential theory in analysis of the earthquake response of liquid in the tank.

The authors employed Housner’s theory and

In this model, the natural period of the first sloshing mode was 2.94 seconds showing
good agreement with theoretical values, and damping constant was 0.12%.

The impulsive pressures of liquid under short ground motions were precisely evaluated
by both theories, and for convective pressures producted by oscillations of the liquid, the
Housner values were smaller than the experimental ones, while the velocity potential theory

values showed good agreement.

Therefore, the velocity potential theory is recommended,

being more effective for a sloshing vibration system.
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