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Summary

Observations of the internal strains of snow covers on slopes were carried out at
Avalanche Research Station, Toikanbetsu. As the slopes are sufficiently uniform and
wide, one of the principal axes of strain can be considered parallel to the contour line
of the slope and the other two in the plane perpendicular to it. The horizontal Ox
and vertical Oy axes were taken in this plane and the origin 0 at the intersection of
the plane and the reference line set on the slopes in parallel with the contour line in
the previous autumn.

Three years ago, Shimizu, one of the present authors, reported some experiments
on strain and stress in the snow cover of Toikanbetsu. He bored eight holes with
circular configuration in a single snow layer, perpendicularly to the zy-plane men-
tioned above using a boring instrument. Two weeks later, the circle was deformed
into an ellipse, which gave the magnitudes and the directions of the two principal axes
of strain in the snow cover. Unfortunately as the circle 20 cm in diameter, was some-
times too big to be put in a single snow layer, the deformation of the circle into the
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ellipse, i.e., the homogeneous deformation was not performed perfectly.

The present authors bored four holes, 1.3cm in diameter and 1m deep each,
in each snow layer perpendicularly to the xy-plane and measured their coordinates
(x4, ¥o) every two or three weeks through the winter season of 1970~1971 (Fig. 1).
Under the assumption that a circle passing through the three holes would be deformed
into an ellipse (Fig. 3), the following quantities were calculated:

éa: the rate of strain of snow along the major axis of a strain ellipse,

¢ép: the rate of strain of snow along the minor axis of a strain ellipse,

a: the angle of one of the principal axes of strain measured counterclockwise

from the x axis, and
: the angle of the major axis of a strain ellipse measured counterclockwise from
the x axis.

An example of the calculations is given in Table 1 which was obtained at Site A, on
the south slope, 20 m down the slope from the ridge. One of the principal strains was
extensive and nearly horizontal and another was compressive and nearly vertical. The
strain rate of snow in the direction of the slope was quite small in magnitude and,
moreover, it changed its sign during the winter season occasionally (Table 2). Site B
in Table 2 was 10 m down the slope from Site A, and Sites C and D were 10 and 60 m
down the north slope from the ridge respectively. As the slopes were 250 m long, four
sites might be considered to be in the extensive zone of the snow cover.



