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Abstract

The phenomenon of liquefaction is one of the most interesting demonstrations for science education because
it illustrates the strange behaviors that go beyond the realm of common sense. For this purpose we developed
a simulator named Licky which can easily simulate this phenomenon any time, anywhere and on many
occasions. The simulator comprises a closed bottle, fluid, granular material and some pins. This simulation
is set up by shaking the bottle and by mixing the fluid and granular material. The liquefaction is generated
by hitting the bottle, and as a result under certain conditions the pins rise to the surface of the sediment of the
granular material and under other conditions sink into the sediment. In this paper we introduce the fundamen-
tal theory of the law of similarity and the mechanism for setting up this apparatus.
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Fig. 1 Multiphase flows and their densities during the
mixing and settling of granular material and
fluid, A is the initial state before mixing. o 1is
the density of the fluid and py is the density of
the sediment. B is the state during mixing. o

is the density of the multiphase flow in this
state. C is the settling state. D is the complete-
ly settled state.
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Fig. 2 Experimental method for the rising phenome-
non caused by liquefaction. The simulator,
Licky, is set up for the experiment by mixing
and settling a granular material and fluid (A, B,
C), and the liquefaction occurs with a mechani-
cal shock (D).
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Fig. 3 Experimental method for the sinking phenome-
non caused by liquefaction. The simulator,
Licky, is set up for the experiment by mixing
and settling a granular material and fluid (A, B,
(), and the liquefaction occurs with a mechani-
cal shock (D).
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Fig.4 Experimental method for the rising and sinking
phenomena caused by liquefaction. The simu-
lator, Licky, is set up for the experiment by
mixing and settling a granular material and
fluid (A, B, C), and the liquefaction occurs with
a mechanical shock (D).
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Fig.5 Experiment to demonstrate the falling
phenomenon caused by liquefaction.
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