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Fundamental Study of Liquefaction of Saturated Sand with Water
By

Ryosuke Hirobe

National Research Center for Disaster Prevention, Tokyo

The liquefaction in Niigata earthquake resulted in serious disasters and be-
came the object of public attention. The possibility of liquefaction in other areas
in Japan is large and its study is important for disaster prevention.

A small shaker of box type was used for experiment and a plastic box was
set on it. The shaker was accelerated by a moter at 0.32G, 0.44 G, 0.68 G and
1.13G.

Sand was represented by crushed quartz screened onto 230y, 310z, 700y and
1400g. A small metal ball is set in the sand and lifted up by various values of
force F. The rising velocity V of the small ball was measured. The Viscosity

n of the sand was calculated by Stokes’ law

F=6rauvy (1)
where a is the radius of the small hall. Reynolds number is calculated.
=(vdp/7)<1 (2)

where p is the density of sediment of sand, d the diameter of the small ball.
Equation (2) is the critical condition of Stokes’ law.

The sample of 310y was not liquefied at 1.5 Hz and 2.0 Hz and turned inte
compactness, but was liquefied at 2.5 Hz and 3.0 Hz and turned into looseness.

When the sand is liquefied, the yield value and the relaxation time became small.
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