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Abstract

In the existing literature, there were two different velocity potential functions being used in the
different engineering disciplines for describing the motions of ideal fluid in the moving tanks. The
resulting equations of motion were not identical. However, the two different velocity potentials
were both called “velocity potential function” in the different engineering disciplines. It might re-
sult in a theoretical confusion in the interdisciplinary researches. This issue seemed not being cla-
rified in the existing literatures. This paper will respectively propose the “absolute velocity poten-
tial” and the “relative velocity potential” to establish the motion equations of fluid, and prove the
equivalence of the two descriptions. For the earthquake engineering, the “absolute velocity poten-
tial” and “relative velocity potential” are respectively suitable for describing the motions of fluids
subjected to velocity and acceleration (seismic) excitations.
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Figure 1. Absolute coordinate system o'x'y'z' and relative coordinate system oxyz
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