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Summary

This paper presents the experimental work carried out to study rock weathering
processes by multi-cycle freezing-thawing action under severe climatic environments.
The surface of a tuff bedrock of the tertiary era at Fugoppe cave near Yoichi in
Hokkaido was selected for this study. The rate of crumbling was measured by the
degree of leveling of the surface relief. Both the daily and annual temperature alter-
nations were measured by an on-the-spot recorder installed at this lacation. These
measurements and field observations on the bedrock surface suggested that the activest
crumbling takes place in winter an the multi-cycle freezing-thawing action initiates the
active crumbling. The frost resistance of the bedrock was estimated by chipping
rock specimens out from the bedrock and measuring their physical properties in the
laboratory.

The microscopic observations of thin sections indicated that each specimen had
such a distinctive structure as the existence of very large voids developed in the rock
texture. The measurements also showed the high porosities and the low velocities of
an ultrasonic wave passing through the specimens. When the specimens with different
weathering degrees were compared with each other, the processes of dissolution
of cementing materials into rock forming minerals were traced. These cementing
materials, which consist of amorphous glass and clay minerals, are very unstable in
chemical reaction with water. So, in the process of weathering, they are easily
removed as chemical solution, causing the development of voids in rocks. The absence
of cementing materials and the development of enlarged voids make weathered rocks
easily breakable under a destructive impact.

If a porous rock in the state of full saturation of water in its voids is cooled to
some degrees below 0°C, water in the voids is supercooled and frozen spontaneously,
disintegrating the rock into small pieces by the expansion of its volume. So, the
higher porosity weathered rocks have, the more susceptive they are to frost damage.

More than 200 different specimens were examined as to frost resistance, and their
properties measured. It may be concluded that the percentage of the specimen with
the critical porosity to frost damage stands for nearly 20% or more. A knowledge
about the mechanism of frost damage will be of great help in a further study of rock
weathering processes, if it is elaborated in connection with physicochemical properties

of supercooled water in voids.



