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Résumé

When a massive body is dropped onto the surface of snow, the body experiences
an intricate series of resistance force from the snow before it is stopped after having
sunk some distance into the snow. By putting a block of snow on a metal plate provided
with a force recording device and dropping on the snow block a solid brass cylinder,
Yosido, Kuroiwa and the present author registered, in the previous experiments, the
resistance: force which was transmitted through the snow to the force recording device.
In the present experiment, thé author attached the force recording device to the falling -
cylinder itself, by which means the resistance force came to be registered more accurately
than before. . ~ '
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A hollow cylinder made of thin iron plate (diameter: 6.6 cm) with closed bottom was
fitted to the lower part of a solid lead cylinder (mass: 5kg) and between the two a ring-
formed steel spring was inserted as shown in Fig. 1 of the text. Very thin wires of an
alloy with high electric resistance were stretched along the surfaces of the spring. When -
the whole system was dropped onto the snow surface from a height 0~6 cm above its -
surface, the resistance force exerted by the snowson the bottom of the hollow cylinder
compressed the ring-formed spring. The thin wires on its outer and inner surfaces were
elongated and shortened due to the extension and contraction of each of the surfaces
of the spring, respectively, with the result that their electric resistance was changed in
proportion to the magnitude of the resistance force. This change in the electric resist-
ance of the wires was recorded by an electromagnetic oscillograph.

Although not all experiments made under the same conditions yielded the same
result, the mode of change in the resistance force during the time interval less than
0.2 sec needed for the falling body to be stopped in the snow after it had first touched
the snow surface, can be classified into the following five types:

A-type: The resistance force increases step by step, forming two or three stages

before it reaches the final value. Compact snow showed usually this type. (Figs. -

I, II, III). )

B-type: A large resistance force lasting about 0.01 sec appears at the very first

and then follows a long lasting constant resistance force. This type was found

generally on uniform soft compact snow. (Fig. IV). Even non-uniform compact snow
composed of several snow layers tended to belong to this type when the metal

cylinder was let fall parallel to the direction of layers. (Figs. V, VI).

C-type: Resistance force fluctuates with large amplitude and the oscillogram of

resistance force looks like a series of many steep peaks. Wet granular snow showed

_ this type. (Fig. VII.. Compact snow tended also to belong to this type when it was

composed of several snow layers of strikingly different nature. (Fig. VIII).

D-type: Resistance force increases .gradually from nothing to a maximum value

showing no steps unlike those in the case of A-type. - Soft flesh snow showed likely

this type. (Fig. IX). When the flat bottom of the falling cylinder was replaced by a

conical one with its apex downwards, resistance force belonging to this type was

found also on compact snow. (Fig.-X). Granular snow showed a type intermediate
between A and D. ~ . ‘

BC-type: A middle type between B and C. Firm compact snow and granular

snow often showed this type. (Figs. XI, XII). ‘

The energy absorbed by the snow when the metal cylinder is dropped oh it is equal
to w={Mg (h+ D)}/S kg-wt-cm/cm* per horizontal unit area, where My, S, 2 and D are
respectively the weight of the metal cylinder, the area of its bottom, the height above
the snow surface from which it is dropped and the subsidence depth at which it is.
stopped. This energy w is supposed to be in an intimate relation with the mass of
snow which is compressed by the falling metal cylinder, that is, ¢= Do gr/cm? where o
is the density of snow before it is compressed. Indeed it was found that w increased
in proportion to the increase in « in the case of compact snow, while the rate of increase
in @ was gradnally diminished with the increase in w in the case of granular snow.
(Fig. 9)." The ratio w/a could be used as a measure representing the hardness of snow.
The value of its inverse ¢/w was found to lie in the range from 0.5 to 1.5 in the case
of compact snow. ‘ a/w is shown in Figs. 10 and 11 of the text in relation to the density
of snow and to the time average value of the resistance force respectively.
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When a mass of compact snow was made wet by sprinkling it with water the value °
of a/w became larger, showing that the snow became soifter. The same result was
observed when the compact snow was crushed to pieces and gathered again. Break- -
down of the ice bridges which had connected the ice grains composing initial snow would
be the cause of increase of softnéss in this case. When the flat bottom of the falling
cylinder was replaced by a conical one, a/w usually tended to show a smaller value,
that is, the snow appeared as though it had been hardened. The cause of this decrease
in @/w seems to be the fact that the snow is compressed sideways by the conical bottom

unlike in the case of flat bottom where the snow is compressed only in the downward
direction.
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