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Summary

The authors obtained the Poisson’s ratio v of snow by measuring both the vertical pressure
P, and the lateral pressure P, in a snow cover on the ground by use of snow pressure gauges,
taking the signs of Py and P, as negative. Meanwhile, concerning a snow cover on a mountain
slope they measured P, of snow and obtained the magnitudes of three principal stresses, using
values of v, P, and those strain rates of the three principal axes which were measured by

another method.

1. Snow pressure gauge and v on the ground

Figure 1 shows the cross section of the snow pressure gauge. It is a circular disk, 20 cm
in diameter, 6 mm in thickness and 160 g in weight. The snow pressure to the upper pressure
plate of the figure is transmitted to the three load cells of the small size.

The authors inserted one pair of pressure gauges in each of three snow layers of a snow
cover on the ground. As for P, and F;, the former is shown by A, B and C in Fig. 3
and the latter by A and C in Fig. 4. Near the snow gauges they set dummy gauges in
the snow to check the state of the gauges in the snow and the state of snow around the
gauges.

Values of Py of C are in good agreement with the white circles which are pressure ob-
tained from the weight of snow above the gauge. The gauge C was in a layer of settled
fine- grain snow with the density of 0.28 at the end of December and 0.33 g/fcm?® at the end
of March. It rained, out of season, on January 12 and March 4. Then the rain water froze
into an ice plate on the gauge A; on the gauge B the rain water changed fine-grain snow
into hard coarse-grain snow. The white circles are on the dotted lines A’ and B’ in Fig. 3
which were drawn parallel to C.

Figure 4 shows plots of Py (the pressure at rest) of snow on the ground. The P, of C
increases with increasing height of the snow cover; and after mid-March when snow tem-
perature rose to 0°C (Fig. 5) the P; fluctuates and then decreases. The authors dug out the
snow gauge A from the snow cover at the end of March, finding that it had an inclination
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of 10 degrees from the vertical position. The dotted line A’ is the pressure after the correc-
tion was made to this inclination using Mohr’s circle. The P, of A’ increases with increasing
snow height and after mid-February it decreases. At the end of March they dug out the
gauge and found that the fringe of the gauge, made of a hard porous plastics, had bent
backward and a gap had been made partially between the backside of the gauge and snow.
The snow gauge B, inserted upright in the snow, inclined too much. So the P, of B was
omitted from the figure.

The poisson’s ratio of v calculated from the equation v =Pu/(Py+ Ps), is shown in Fig. 6,
where v marked by A’ is derived from P and Py of A’ in the previous figures. The v of
C for settled fine-grain snow decreases with lowering temperature (Fig. 7) and was about
0.15 when the snow was dry.

2. Measurement of snow pressure on a mountain slope.

On a mountain slope, the snow cover flows down the slope like a compressible viscous
fluid. The principal axes of strain rates & and & are in the vertical plane perpendicular to
the slope’s contour line which has the same direction as the second principal axis & (=0).
When the snow in a snow layer can be assumed to be mechanically homogeneous, these
principal axes of strain rates represent the principal axes of stresses.

The authors inserted a snow gauge in the snow on a slope to measure P (=g;). The
angle of slope inclination was 32°. Near this site Huzioka and others measured strain rates
of snow in the same snow layer; and calculated the directions and the magnitudes of &, &
and then ¢, g;. Figure 8 shows P,. The manitudes of 6, g5 and values of 7, the coefficient
of snow viscosity, were derived from egs. (1), (2) and (3) of the present report, with assuming
v=0.15 (Table 1).

The magnitudes of ¢, and o5 obtained by Huzioka and others agreed with those the present
authors obtained in the first half of the winter when the snow was dry and was settling or
settled fine-grain snow. But when the snow changed into fine-grain particles of flat facets,
the magnitudes of principal stresses were fairly different between both the methods.



