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Summary

Kinosita (reference (1), (2) and (3)) studied how cylindrical columns of snow were
deformed when compressed at constant speeds v ranging from 1 mm/min to 40 mm/min.
He found that the columns were subjected to destructive contraction when v was above
a certain critical speed v*, while they underwent plastic contraction for v less than
v*. The critical speed v* was 7~12mm/min in the case of hard snow (P=035~0.43
g/cm®). Kinosita was of the opinion that what separated the two kinds of contraction
was the critical velocity v* itself. But the present author thought that the manner of
contraction should depend upon the rate of change in strain é=v/h (h: height of the
columns), and he made the compressive experiments on columns of various height &
with the compressive speeds v maintained nearly at a difinite value. If Kinosita were
correct, the destructive contraction would not shift to the plastic one however tall the
column is made. But, as will be described below, the destructive contraction changed
into the plastic contraction when % exceeded a certain value.
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The height 2 of columns was changed from 2cm to 25c¢m and the.speed v of
compression was 29 mm/min, 31 mm/min and 37 mm/min. It was found that the columns
of snow lower than 20~25cm were subjected to the destructive contraction and those
taller than 20~25cm to the plastic contraction. So the boundary strain rate ¢ at which
the destructive deformation passes over to the plastic one is 2~4Xx107%/sec.

The destructive contractions could be classified into the following five types. The
first type A was the commonest in the sense that it occurred in the initial stage of
contraction of any other types.

1. Type A. The contraction of this type occurred in such a way that the column
was broken down intermittently on either of its top and bottom planes. The body of
column which remained unbroken suffered a little contraction only near the breaking
end. A part of the broken snow was squeezed out from the breaking end plane while
the other part was compacted in a region protruding from the breaking end plane into
the body of column. The photograph 1 in Pl I shows the vertical section of the column
sprayed with coloured water. The region of compacted snow is distinguished by the
deep colour. When the contraction of type A keeps without changing into other type,
the curve of resisting force P versus time ¢ takes the form of saw-teeth as shown in
Pl 1I-1.

2. Type B. The column is separated into a few pieces by vertical cracks as shown
in Pl. I-3, after it has for a short time been subjected to intermittent break down similar
to the type A at the end plane. No region of packed snow is seen on the sprayed
section. The curve of resisting force is shown in Pl I1-3.

3. Type C. The shoulder of the column is cut off as shown in Pl. I-4.

4, Type D. The intermittent break down of type A occurring at the end of column
stops suddenly and the same type of break down begins on a horisontal plane in the
dody of column as shown in Pl. [-5. Of the curve in Pl. II-4, the portions from A to
X and from X to B correspond respectively to the intermittent break down occurring
at the end plane and in the middle part.

5. Type E. Irregularly curved segments such as marked A in Pl. I-7 were found
on some of the sprayed sections of the columns. The segments show that some kind of
break down occurred where they are located. But such break downs cannot be noticed
from the outside, because the segments do not reach the side surface of columns. So
the author names it internal fractures.

What type of contraction occurs depends upon the height 4 and the density ¢ of
the snow columns. In the A—0 plane of Fig. 1, occurrence of different types is indicated
by different marks: type A—solid circle, type B—I shape, type C—inverse V, type D—
—~, plastic deformation—dot in circle. The plane is divided, by the full curve drawn
obliquely downwards from middle point of the top edge, into the regions of destructive
and plastic contraction. The marks of type A are scattered evenly almost on the whole
region of destructive contraction. But the low columns of large density (of small 2 and
large 0) are likely to be subjected to the type B while high column of small density (of
large A and small 0) to the types C and D.

Difference in 2 brought some changes also in the curve of resisting force. If the
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force corresponding to the highest point of the curve of resisting force is denoted by
P,., and the cross section of column by A, the ratio 9,,=P, /A gives the maximum stress
to which the column was subjected. As seen from Fig. 4 where g is plotted against g,
g,, becomes smaller as ¢ is increased. The time interval r between two successive break
downs in the contraction of type A, that is, the breadth of one saw-tooth of the curve
of resisting force, becomes smaller as ¢ is increased, as shown in Fig. 5. In other
words, both @, and 7 rise with increasing 2.
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