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Summary

Frost heavings have been observed on the soils in the water-proof basins A, B
and C at Tomakomai, Hokkaido.

Basin A: 3x3m wide, 1.89 m deep, filled with silty clay.
Basin B: 3x3m wide, 1.55 m deep, filled with clay.
Basin C: 5x5m wide, 1.99 m deep, filled with silty clay.

Items measured throughout the winter of 1973-1974 of the three basins are: (1)
temperature, (2) frost penetration, (3) heave amount of the ground surface, (4) level of
water table, (5) adfreezing heave amount of a pipe buried vertically in the ground, (6)
heave amount of each 5cm-thick layer below the ground surface, (7) frost heaving
force which the ground exerts when its heave is suppressed completely, and (8) soil
pressure which acts on the vertical plane just below the ground surface. The results
are graphed in Figs. 1, 2 and 3. The total freezing index of the winter amounted to
591.6°C+day. The minimum air temperature —21.8°C was recorded on Jan. 31. The
maximum heave amounts of Basins A and B which were filled with the same type of
soil were respectively 23.8 and 16.4cm. The difference is due to the difference of the
initial levels of the water tables: 80cm at Basin A and 175cm at Basin C. It is
because the frost heave, that is, the expansion of freezing soil depends mainly on
a supply of water from below for its freezing mechanism.

Using core sampling machines we took soil samples at various depths on Nov. 28
(before freezing), Jan. 9 and March 8 (during freezing) and May 13 (after melting) and
measured their water contents and densities (Figs. 4, 5 and 6).

The frost heaving force and the soil pressure showed remarkable daily changes.
They are graphed with the air temperature, the ground temperatures at 5cm, 10 cm
below the ground surface, the heave smount of the ground surface in Fig. 7 (from
Jan. 18 to 21, the period of rapid heaving) and Fig. 8 (from Feb. 26 to March 1, the
period of slow heaving). It is suggested from the figures that the one part of the
frost heaving force and the soil pressure is composed of the thermal stress caused by
the temperature change of the frozen ground.



