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Résumeé

1. Visco-elastic property. A column of snow was compressed by a constant force and the
strain ¢ produced was continually observed for some time after application of the force. At the
instant the force was applied the strain e attained a finite value ¢  Then it increased at the
varying rate of defdt. The value of de/dt was comparatively large at first and was reduced to
a constant value (de/dt)y two or thee minutes after application of the force. It was found that
the relation between the strain ¢ and the time # could be expressed fmrly well by the following
mathematical formula :

f st
¢ = 1—exp (—t/l) 1 —_—
E B j Edy
where s is the stress and E;, Fs, 4;, A are constants. Each sample of snow had its own constants
and their values are shown in Fig.2 and Fig. 3 for two of the snow samples Such a visco-

elastic property of snow is explained rheologically by means of a mechanical modelas shown in
Fig. 1 ' k

II.  Break-down resistance of snow. A column of snoew was lined on its cylindrical
surface with a sheet of thin and tough paper and was set upright ou a force-recording device.
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A weight was let fall on this cylinder and the force appled on it was recorded while it was

compressed down by the falling weight. The sheet of paper kept the snow column from being

scattered away, so that it was compressed without losing its original cross-section. The record

showed a- varying force ﬂuctuating with large amplitudes superposed on an increasing trend of

force.  The author supposed that the fluctuating part of force was produced by the following
- mechanism.

The snow can be considered schematically as consisting of short ice bridges joined together
at their ends. With such a structure the snow resists the motion of the falling weight by
exerting a large impulsive force P on it but at the same time some of its ice bridges are broken
at the bottom of the weight. A broken bridges then brings about another bridge near itself to
be broken and this does the same on its neighbour in turn. In this manner the damage of the
bridge propagates from one bridge to the one near by just in the same way as a molecule moves
about in a gas by Brownian motion. Thus a domain containing some number of broken bridges
develops downwards from the bottom of the weight and its height % increases in proportion to
V1, where ¢ is the time measured from appearance of the impulsive force P. The weight
receives only a small resistance ¢ when it falls through this broken domain after it has experienced
the impulsive force P. But it can proceed under this small resistance p only for a while, because
it, falling with a nearly constant velocity, overtakes in a time interval v the front of the broken
domain which is proceeding with a decreasing velocity proportional to d+/ ¢/ds. At this instant
the weight encounters the no-broken domain again and experiences the impulsive force P. The
train of force groups (P followed by p continuing for a time interval 7) produced in this way
is to be considered as the cause of the fluctuating force superposed on the increasing trend of

force.



