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Reésumé

The basic mechanical properties such as elasticity and viscosity have been studied
on snow samples taken out from snow cover by subjecting to them to simple stresses.
On the other hand the actual snow cover is usually laid on sloping grou‘dd of irregular
form and is deformed in a complicated way being subjected to a complicated system of
stresses. Then it will be desirable to find the relationships between the basic mechanical
properties of snow and the complicated deformations occurring in the actual snow cover.
In order to advance a step in that direction the author made a cave within the snow
cover laid on flat ground and studied the deformation of the cave. "The stresses pro-
duced around the cave were surely not simple; but they were not so complicated as to
render it impossibie for one to study them.

The snow cover was 2m deep. The cave was made in its lower half in the hori-
zontal direction, the floor of the cave being the ground surface. The cave was 1 m high,
1 m wide and about 5m long. The céiling of the cave gradually bulged downward, the
walls being contracted vertically at the same time. For the sake of convenience, points
and parts of the sections across the cave should be named as shown in Fig. 4 of the
text.

The descent of the centre of ceiling (point Y) was measured several times in a day.
The contraction of the walls was determined by observing the downward displacement
of points A, B and C. Points B and C are respectively located 30 cm and 55 ¢cm inwards
from the wall surface. The descending velocities vy, v., vs, ve of these points changed
with time as shown by the curves of Fig. 5. Attempts were made to find out connec-
tions between these velocities and the longitudinal viscosities already known on the
snow samples.

1. Fig. 5 shows a rapid drop of point Y at the beginning of the period of observa-
tion. The author ascribed this rapid drop to the retarded elasticity of the snow layer
forming the roof of the cave. Then, assuming the elasticity of snow to be in the range
of the magnitude 107 x 10° dyﬁe,’cmz, he obtained as the value of longitudinal viscosity 7
1.5x10°~10% g-day/cm®. This value of ? was in accord with that obtained by observing
the natural contraction of the snow layers composing the upper half of the snow cover.
(Now and hereafter “natural contraction” will be used in the sense of contraction occur-
ring in the snow layers composing snow cover at a great destance from the cave.)

2. From the descending velocity of points A, B, C, D which were originally at the
same height as the ceiling of the cave, the horizontal distribution of normal stress at
this height was calculated (Fig. 6). The mean value of 7 of the snow layers forming
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the wall of the cave was found to be 1.27x10*g-day/cm?® in agreement with the value
determined from natural contraction of the layers.

3. The velocity of descent of pints Y, A, B, C decreased gradually as time went
on. From that the increasing rate of viscosity »/7 was calculated:

»/M = 0.082 day (Point Y)
= 0.078/day (Point A)
= (0.067/day (Point B)
= 0.067/day (Point C).

These are less than twice the values obtained for the natural contraction of snow layers.

4. 'The descent of the ceiling of the cave was treated as a problem in two-dimen-
sional theory of viscosity. Part R. (AEE'A’ in Fig. 4), the roof of the cave, was con-
sidered to be a plate of unit thickness, 2L wide and 2C high (Fig. 4).

The problem was solved under the following boundary conditions. The total shear
stress along the two sides of the beam (AE, A’E’) should be the same as the total weight
of the beam. The resultant of stresses on each side of the beam should have no bending
couple and no horizontal component. The upper and lower edges of the beam are free
from any force. It was also assumed that part R, was isotropic and homogeneous, that
is, R, had the same viscosity 7 and the same density ¢ throughout. In the case of plane
strain, the descending velocity of Y relative to A was found to be given by

SoweCa—) K, Aoz, s )
24 7 I 5 1\ 5 1+u>

UY_UA ==
2 s . - ccan’? .
1= 3 C v: Poisson’s ratio. (1)

The observed value 1.19 cm/day of vy—wa satisfies this equation if 7 is taken as 1.35 X
10* g-day/cm?, which value is near to 1.48x10°g-day/cm, the mean value of 7 deter-
mined on the snow layers composing R. from their natural contraction.

In reality # was not the same throught the beam it changed with height as shown
in Fig. 7(a). The solution of the above problem was improved by taking into considera-
tion this change in 7. It was effected by supposing that the beam having unit thickness
at its bottom changed in thickness with height in proportion to ». With #=5x10°g-day/
cm? being the real value at the bottom of the beam, the calculated descending velocity
vy—uvs was found to be 1.22 cm/day, close to the observed value 1.19 cm day.

5. The vertical elongation and contraction were measured at central vertical line

of R. on each of the snow layers composing R.. The curve of Fig. 7(b) shows the
observed elongation or contraction in relation to the initial position of the layers. Fig.
7 (c) shows the theoretical results calculated on the basis of the above described theory.
Both the curves, observed and theoretical, show the same form but they are very dif-
ferent in magnitude; the theoretical magnitude turned out to be only one-tenth of the

observed.



