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ON THE WEIGHT FLUCTUATION OF SATURATED
SAND DURING VIBRATION

By Kenzo TOKI and Yoshio ISHIGURO

Synopsis

This paper concerns the weight fluctuation of saturated sand caused by dynamic pore
water pressure which is generated by the horizontal acceleration exerted on the ground-
structure system. Authors pointed out theoretically the existence of the weight fluctuation
of grain particle on the basis of the theory of buoyance for hydrostatic water pressure
and the prediction was verified by the experiments which have been performed by use
a glass ball and lump of grain particles.

It is pointed out from these investigation that the weight fluctuation of saturated
sand is proportional to the vertical gradient of dynamic pore water pressure and to the
volume of grain particle. Therefore the weight fluctuation is most remarkable at the
surface of saturated sand layer and the magnitude of the fluctuation is to be compared
with the buoyant force. Moreover, the effects on the liquefaction of saturated sand
during earthquake have been discussed.
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Fig. 1 a) Schematic figure of structure of sand
b) Stress acting on a grain particle
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Fig. 2 a) Hydrostatic, b) and ¢) dynamic water Fig. 3 Schematic representation of two
pressures acting on a grain particle kinds of dynamic water pressures
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Fig. 11 Vertical distribution of the weight fluctuation
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