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Summary

The height of heave of frozen ground is reduced when a heavy load is applied to
the ground. It has been an important problem to know how much load is necessary in
order to control the frost heaving. A direct measurement of the force caused by frost
heaving has been made since the winter 1961-1962 at the campus of Kitami Technical
College, Hokkaido.

A rigid iron disc, 12cm in diameter, was placed as a receiver of the force caused
by the frost heaving on the ground surface, and it was fixed to a rigid beam. The rigid
beam is supported horizontally by two iron rods fixed to a large concrete foundation,
2m deep under the ground. A load cell was mounted on the disc in order to record
the force electrically. When the ground freezes, the surface of the ground around the
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disc begins to heave gradually, leaving the disc at the original level (Photos. b and ¢ of
Fig. 6). Since the force created by the frost heaving is applied to the load cell mounted
on the dise, it can be easily measured and recorded throughout the winter season.

Observational data obtained from 1962 to 1965 are reported in this paper. The
maximum value of the force produced by the frost heaving was 5300 kg, and the average
pressure applied to the disc was 47 kg/cm® (Feb. 27, 1964). A cyclic change of the heaving
force was frequently observed (Figs. 2, 3 and 4) though the heaving of the ground surface
and the penetration of the freezing front into soil were continuous during the winter
(Fig.5). A record of the results obtained by the load cell showed that the heaving force
decreased with time when the heave ceased increasing. This fact means that the decrease
of the heaving force resulted from the stress relaxation in the frozen soil beneath the
fixed disc.

The vertical section of the frozen soil was made along the central axis of the fixed
disc at the end of winter (Photo. ¢ of Fig.6). No ice layer was observed beneath the
disc (Photo. e of Fig. 6), while many thin ice layers were found under the heaved ground
surface (Photo. d of Fig. 6).

Another large disc, 30 cm in diameter, was set in the winter 1964-1965. The force
applied to this disc by the frost heaving reached 8700 kg in the middle of February, while
the force on the disc of 12cm diameter was 3500 kg. The force created by the frost
action was proportional to the diameter of the disc. Therefore, it is conceivable that the
stress distribution in the frozen soil under the disc is similar to that extended in a semi-
infinite elastic solid where its boundary is compressed by a rigid disc.



