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. Résumé

When a body is dropped on the surface of snow it is stopped after it has fallen into the
snow some distance from its surface. The resistive force R which the body receives from the
snow in this short period was measured by the following way. A block of snow was placed
on an electrical condensor which changed its capacity in proportion to the force applied on it.
A cylindrical block of brass was dropped on the surface of the snow and the variation of the
capacity of the electrical condensor was recorded on an electromagentic oscillograph. It is obvious
that its record gave the resistive force R applied on the falling brass block.

The record showed that the falling body was stopped about one tenth of a second after it
had touched the surface of the snow. 'The mode of variation of the resistive force R during
this time was very complicated but it could be roughly divided into the following three stages.

First stage: A large value of R appears during a short period after the falling body touched
the surface of the snow. Appearance of this stage is supposed to be due to production of failures
in the ice bridges connecting the ice particles with which the snow underneath the falling body
is composed. This stage will be called the stage -of “failure resxstance .

Second stage: In the last part of this stage the resistive “force R is nearly equall to the
wexght of the falling body. This fact suggests that the falling body receives in this stage a
resistive force which increases with the increase of its falling velocify and in consequence it
attains the terminal velocity in the last part of this stage. This stage will be called the stage
of “velocity resistance”. .

Third stage: The resistive force R increases gradually, attains a large value and then sud-
denly drops to zero. This. behavior of R suggests that the snow underneath the falling body is
packed to its extreme compactness in this stage. The R in this stage will be called “pécking
resistance”, k ‘ ' o

Experiments were ‘made on the snow of several types and dlfferent characteristics shown by
each snow type will be described below.

(A) Soft snow (Fig. 5, 6)

In this case failure resistance does not appear since .ice bridges have not yet grown. Velocity
resistance increases gradually from zero to a maximum value with increasing time. It is noted
that the resistive force is not applied directly on the falling body but on the column of com-
pressed -snow produced by the falling body underneath it. =~ The resistive force on this column
is composed of two parts. The one part is the frictional shearing stress which acts on its
boundary side surface and the other is the pressure resistance which acts on its base plane.
Assuming that the pressure resistance is small compared with the frictional one, the frictional
cocfficient of it is found to be about 1~5x 10° dyne per unit area per unit velocity difference.
The packing resistance appears when the base of the column of compressed snow touches the
plate on which the block of snow is placed.

(B) Homogencous compact snow (Fig. 8, 9) .

Resistive force grows rapidly from zero to an appreciable magnitude as soon as the falling
body touches the surface of the snow. ‘This is the failure resistance in the first stage. The
velocity resistance in the second stage is not continuous, but its curve has a zigzag feature with
many peaks and toughs. Its trend, however, shows that its mean value grows gradually starting
from the value attained by the failure resistance.

{C)  Aggregation of several compact snow layers {Fig. 10, 11, 12)
The main feature of this snow type is almost similar to that of (B). The zigzag feature of

’

velocity resistance is more conspicuous.
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(D) Wet snow (Fig. 13)

Since snow particles are covered by water films and the ice bridges connecting them are weak-
ened in this case, it needs smaller force to break down them. Therefore, the subsidence depth
of the falling body is larger than that in the cases of (B) and (C).

(E) Packed soft snow (Fig. 14)

Snow particles are adhered to- each other and the feature of this snow type is the same as
that of firm compact snow.

(F) Snow sample formed by packing snow particles which are produced by crushing a block of
firm compact snow. (Fig. 15)

Since snow particles are not connected by ice bridges but only contact with each other, there
is no resistive force to be expended for breaking down ice bridges. Therefore, the subsidence
depth of the falling body is large as in the case of (D). Failure resistance appears as an isolated
sharp impulse.

In the cases of (B), |(C), and (E) the average velocity of the falling body is 30~70 cm/sec,
whereas in the cases of (D) and (F) it is 50-80 cm/sec. (Fig. 16)

The total energy E given to the snow by the falling body is equal to mgL, where m is the
mass of the falling body, ¢ the acceleration of gravity and L the total distance fallen by the falling
body. Let the subsidence depth, that is, the distance from the snow surface to the base of the
falling body after it has been stopped, be / and the density of the snow in its original state -be
p- Then the ratio (F/4)lp (4 is the sectional area of the falling body) is found to be 1-2
kg-cm/gr in the cases of (B), (C) and (E) and 1.5-8kg-cm/gr in the cases of (D) and (F). (Fig.
17). ‘



