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Summary

The most characteristic feature of frost heave phenomena is that ice segregates at the
freezing front sucking water from the underlying unfrozen soil. Because of this suction. water
flow is induced in the unfrozen soil. We have carried out soil freezing experiments to study
such flow in the case when ground water level is below the freezing front Emphasis has
been laid on the search of the dependency of the value of water tension (atomospheric pressure
minus water pressure)} just below the freezing on two external conditions, the cooling temperature
and the distance between the front and the ground water level.

Experimental arrangement is schematically shown in Fig. 1, where the broken line indicates
a thermally insulated box. The sample container is a plastic pipe 13 cm in diameter and 110
cm high. Water is supplied by a Mariott type supplier, which can maintain a constant ground
water level. Water tension is measured at several depths by porous cups (Fig. 2) and Hg
manometers. Sandy clay loam of the dry density of 2.54 g/cm®, consisting of 60% sand, 19%
silt and 21% clay, has been used as the samples throughout. In each experiment, the whole
system had been left at a temperature slightly above zero for four days after the setting of
water level. Then, with the temperature in the box being unchanged. the surface of the
sample was exposed to cooling air until the freezing front reached to 12-18 cm, when the
experiment was finished.

Two results of the measurements are shown in Figs. 4 and 5, where Ty etc. mean water
tension at 10 cm depth etc. From the data, the distributions of water tension at various
stages of freezing are obtained (Fig. 6). One can see that the effect of suction reached deeper
in rapid cooling (Fig. 6, below) than in slow cooling (Fig. 6, upper).

It was hoped but turned out difficult to get the values of water tension just below the
freezing front by the extrapolation of the curves in Fig. 6. Hence, the only available values
of the water tension just below the freezing front are the end values of Ty, which are plotted
in Fig. 8 against the cooling temperature. Though the data are scarce, we may conclude
that the water tension just below the freezing front decreases gradually with the decrease of
cooling temperature while abruptly when the distance between the freezing front and the
water level becomes less than 50 cm.



