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ABSTRACT

In this study, a three-dimensional sloshing problem in a rigid rectangular box with a free surface is considered. The flow

is generated by the harmonic motion in time along the horizontal axis, i.e., the oscillation velocity u = dsin(27ft), where

0 denotes the amplitude of the oscillation velocity and f denotes the frequency of oscillation. Full-matrix experiments were

conducted over an externally forced frequency-displacement regime of 0.5 < f/f, < 0.9 and 0 < §/27f < 0.5, where f,

denotes the system natural frequency. Examining all possible solutions of the experiment for the parametric regime, we

determined that the free surface wave motion can be divided into four representative types :

(I) 2-D mild wave, (II) 2-D

strongly nonlinear wave, (IIT) 3-D wave with regular cross-wave structure along the z-direction, and (IV) a chaotic wave.

Herein, we present a comprehensive discussion of the characteristics of each wave mode from (I) to (IV).
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