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Summary

A mehcanical electrical deformation gauge was newly designed for measuring internal
extension/contraction in a small domain of a snow cover, and it was used in the field to study
behavior of a snow cover on a slope, as an important part of basic research on the avalanche
release.

The gauge consisted principally of a magnetic sensor, Hall IC H; a permanent magnet M;
two saw-tooth plates P; and P,; and a clinometer C. The Hall IC buiit-in a cabinet was
fixed with plate P, directly, while magnet M with P, through a sliding rod R, as shown in
Fig. 1 (original model) and Fig. 3 (improved model}. The two saw-tooth plates were firmly
fixed in snow, whereby extension/contraction of surrounding snow of the gauge changes the
distance between the Hall IC H and the magnet M. bringing about a change in Hall voltage
output of the sensor. As seen in Fig. 2, sensitivity of the gauge was about 4X10?2mm in
the central region of the working domain, which corresponded to a strain of 1x10~? approxi-
mately. Inclination of the gauge was monitored electrically by clinometer C, a cantilever of
a thin phosphor bronze plate with a weight at its free end and a set of strain gauges fixed
on it.

The gauge was set inside a snow cover by the use of a snow pit and a specially designed
jig, in the way shown in Fig. 4, to suppress disturbance of snow around the gauge to the
minimum degree. The pit was buried again with snow, after the gauge was set. The outputs
of the gauge were stored in a data-recorder at an appropriate time interval.

In the first experimental winter, a series of measurements on internal deformation of a
snow cover on a slope was carried out by the use of three deformation gauges as a set at
Toikanbetsu, northern Hokkaido, from February 23 to April 7, 1984. Three gauges were set
in a vertical plane along the fall line (X —Z plane) of the snow cover, as shown in Fig. 4, and

strains of snow in three directions (e, s, &, ; 01, 0o, 05) were observed every hour. Assuming



HERZOEPOPME XX 65

that a 2-dimensional homogeneous strain took place in a unit layer of a snow cover?,
two pricipal strains e, ¢ (e;=0), and direction of the first principal strain « were calculated from
three equations, eq. (1). This method was termed “Method I’. The results obtained by
Method I showed a good agreement with those by another method of Oh'izumi et al®, as
far as the gauge worked properly. General analysis of behavior of a snow cover on a slope
was made based on the results obtained by Method I

In the second experimental winter, another series of measurements on internal deforma-
tion and snow pressure of a snow cover on a slope was carried out by the use of two deforma-
tion gauges (improved model), three snow pressure gauges” and Hole-Mark Method®, at
Toikanbetsu again, from February 26 to March 13, 1986. The gauges were set up in the
snow cover as shown in Fig. 8, and strains of snow in two directions (e, &4, ; 61, 02), stresses
of snow in three directions {s;; direction of a contour line of the slope, a5, o, s, 0s) Were
measured every hour. Then, two principal strain rates of the snow ¢, &, &=1), two principal
stresses in the snow gy, 6, (0, was directly measured by a pressure gauge), direction of the
first principal axis of strain a., and plastic Poisson’s ratio v and shear viscosity 5. of snow were
calculated from seven equations, egs. (1), (2) and (4). This method was termed “Method IT”.
The results obtained by Method II showed a good agreement with those by other methods?.
General analysis was made of behavior and stress distribution in the snow cover, based on the
results obtained by Method IL

As an application of Method I and Method II, a relation between density and shear
viscosity of snow was briefly studied by the use of the observation data of the two winters.
Daily shear viscosity of snow was calculated from daily principal stresses and principal strain
rates of the snow by eq. (2). Daily snow density was estimated from the measured initial
density and eq. (5), on an assumption of mass conservation of snow. It became clear that
shear viscosity of solid-typed-epth-hoar/compact-snow was comparable to compressive viscosity

of dry compact snow? in magnitude, and increased exponentially with density.



