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Summary

Frost heaving was investigated using samples of the same soil (clayey loam) with
the same mass ratio of water to soil particles (26%) but which had various porosities.
The samples were prepared by packing a mixture of the soil particles with 26 wt-% of
water in a 8xX8x 16 cm® plastic box. The loosest packing was made to have a porosity
of one minus the volume ratio of the soil particles to the sample, namely, 0.41, while
the densest had a porosity value of 0.57.

A schematic diagram of the experimental apparatus is show in Fig. 2. The box (b)
with the prepared sample (c) was placed in an insulated container (a) and cooled from
the surface with the temperature maintained at —10°C. The water was supplied through
strips of gauze (f) from a water basin (e), and the temperature was maintained at +5°C.
Before placing the box in the container, pins (d) were inserted into the sample at inter-
vals of 1cm as markers through holes in the box. The water level in a tube (h) con-
nected to the basin and the amount of surface heave were continuously recorded.

At the end of the experiment, the frozen sample was bodily removed and the inter-
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vals between the pins were measured to determine the heave of each layer. By com-
paring the values thus obtained with the record of total heave, the time when the frost
line passed the position of each pin can be computed.

In an ideal case, where there is no unfrozen water in a layer and where the air
volume in the layer showed no change during freezing, the heave amount of the layer
h is given by

h=(1.09¢ +0.092VS)

where ¢ is the amount of waier iransfered to a unit colum of the layer, n is thc porosity
of the layer, V is the volume of the colum, and S is the volume ratio of water to air
plus water in the layer before freezing.

Because the water distribution in layers below the frozen layer may change during
freezing, the water transfer to the layer ¢ may not be equal to the water transfer in the
whole sample ¢* which was actually measured. Moreover, the two assumptions for the
ideal case may not hold in the experiment. Therefore, a correction factor 5 was deter-
mined to satisfy the following equations :

h =4 (109 g¢*+0.092VS)

The correction factor S8 decreased from 0.61 to 0.32 with the increase in the porosity
from 0.42 to 0.55 (Table 1).



