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Résumé

In the previous paper (reference (3)) the author reported the results of experiments
in which snow samples in the form of a pillar or of a large block were compressed at
constant speeds » of different magnitudes ranging from 1 mm/min to 40 mm/min. In
the case of snow blocks the compression plate was pushed into them. The snow was
found to deform in two different manners—plastic and destructive—according to whether
v lay below or above a critical speed »*. The former type of deformation was called
“plastic contraction” and the latter “destructive contraction.” The resistance R exhibited
by snow against compression increased quite continuously in the case of plastic contrac-
tion while it oscillated like a saw-toothed wave between a maximum R* and a minimum
R, in the case of destructive one.

In the present paper is described the continuation of the e)}periments reported in
the previous paper. It was found that there is another type of destructive contraction
which the author names ‘‘destructive contraction of the second kind”. This type of
contraction occurs when the speed of compression exceeds another critical speed v*#
larger than o* In this case the curve of resistance R loses the saw-toothed feature
characteristic to the destructive contraction and comes to be continuous showing only
small fluctuations. In addition .to such a change in R, the ice fragments which were
ejected in pieces from the destroyed part of snow pillar in the case of destructive con-
traction unite themselves into a thin sheet of ice in the case of destructive contraction
of the second kind.

The critical speeds v* and v** dividing the above stated three types of contraction
depend upon the temperature T°C of snow. The three types are represented for the
snow of density 0.37~0.40 by different marks {(cross: plastic; light circle: destructive;
solid circle: destructive of the second kind) on the T—wv plane of Fig. 3 in the text.
The three regions divided by the thick broken line and dotted line on the plane contain
each only the. marks of one type of contraction. Then those dividing lines show the
relationships between T° and »*, v»** They can respectively be represented by

v* = 1140.4 T mm/min and v** = 17 x 10~°%7 mm/min.
The critical speeds v*, v** depend also upon the density ¢ of snow. In like manner

as above the three types of contraction are plotted by different marks on the v—p plane
of Fig. 4 for the restricted range of temperature 0°C~ —5°C. The plane is divided into
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three parts and the dividing lines show the depedency of v»*, »** upon ¢. v* can be
formulated by
v* = 30 ¢ mm/min.

The division between the regions of destructive contraction and of destructive contrac-
tion of the second kind is not very clear. The author can do nothing more than to
represent v** in a rather vague way as

55 mm/min > »** > 35 mm/min,
independently of .

In Fig. 5 the types of contraction are represented on the p—¢ plane where p is the
resistance K taken for a unit area, that is, p is R divided by the area A of compres-
sion. The marks indicate the value of p at 5% contraction for the plastic contraction
and p*=R*/A for the destructive contraction. For the destructive contraction of the
second kind the mean value of p is adopted. Then the lines dividing the plane into
regions of different types of contraction indicate the values of p corresponding to the
critical speeds v* and v** in relation to density ¢. Let these values of p be represented
by p, and p,. Then the relations between p,, p, and ¢ are respectively given by

po= 2140 kg/cm?,  p, = 126 kgjem®.

In Fig. 6 are plotted the values of p and » observed on the snow pillars of densities
0.37~0.40 having different temperatures. The difference in temperature is indicated by
the different shapes of marks. One will see from Fig. 6 that the change of p with » can
schematically be represented by the curve ap, p, b of Fig. 7. p tends to increase slowly
with increase of » in the region of plastic contraction to reach p, at v=v* Beyond this
point, in the region of destructive contraction, p decreases with increasing v and still
continues to decrease at somewhat reduced rate after having crossed the second critical
point p, at v=v**. One will, by the aid of Figs. 4, 5 and 7 combined together, be able
to get a general idea of how the resistance p of snow depends upon the compression
speed v and the density ¢ of snow. :

The plastic contraction gives no damage to snow but makes it stronger. When
snow pillars once subjected to a plastic contraction are compressed destructively p* is
found to have been increased by that plastic contraction, the critical speed »* also having
been shifted towards a larger value at the same time.

All the results of experiment described above were obtained by compressing snow
samples parallel to their stratification so as to keep the nature of the snow unchangeable
in the direction of compression. ‘The destruction of snow pillars undergoing destructive
contraction occurred only at their end planes. But, when the destructive contraction is
made to occur perpendicularly to the stratification, the plane of destruction ceases to be
confined to the end planes of the snow pillars; many planes within the body of snow
pillar become by turns planes of destruction. The series of photographs in Fig. 8 show
the destructive contraction of a snow pillar cut out from the snow cover perpendicularly
to its stratification. The arrows indicate the position of destruction generated within the
body of the pillar.



