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Summary

Frost heaving was measured for unidirectionally freezing soils under various overburden
pressures using an apparatus shown in Fig. 1. Named Tomakomai silt, the soil sample was
sandy clay loam, whose particle compositions are sand (60%), silt (19%) and clay (21%). It
was frozen from below, having the upper unfrozen part always saturated with free water
and the top and the bottom kept at +3.3°C and —1.4°C respectively. It was found that the
heave rate decreased with increasing overburden pressure, as shown in Fig. 6. No heave
was observed when the overburden pressure was 20 kg/cm? It is explained by the freezing
point depression of a water-saturated soil in which pressure acts only on a soil-ice matrix
and not on water, the freezing temperature being —1.8°C under this overburden pressure.
Therefore, in the experiment in which the cold side temperature was —1.4°C, the whole
soil sample was never frozen except the free water. However, if the cold side temperature
was lowered below —1.8°C, the soil sample began to freeze and heaving appeared again.
The relation between the heave rate and the temperature of the cold side is shown in Fig. 8.

In an unsaturated soil the pore water pressure was negative. In this case the freezing
point depression was also observed even in the absence of overburden pressure. If the pressure
Py acts only on the water (negative) and not on the soil-ice matrix, the freezing point depresion
4T is derived theoretically as 0.08°C Py. In Tomakomai silt, however, 4T was confirmed
to be 0.06°C Py as shown in Fig. 14. This suggests that part of the pressure acts also on
the soil-ice matrix.



