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Summary

It is important to clarify mechanical properties of wet snow in connection with snow
removal, the generation of total layer avalanches and densification processes in the accumula-
tion areas of glaciers.

For this purpose two uniaxial compression tests were made, i.e. unconfined creep test
and constant-speed compression test. Taking natural conditions into consideration, samples

of wet snow were prepared in the cold room (0°~0.2°C).

(1) Unconfined Creep Test

Creep curves of wet snow were obtained from reading the displacement of a darkened
mark on the surface of a sample (Fig. 1). The steady state creep rate was obtained from
the part of a steady state creep in a creep curve. The creep rate markedly increased with
an increase in free water content, as shown in Fig. 2.

In order to show the dependence of the creep rate on the applied stress and free water
content, the logarithm of the creep rate obtained in each test was plotted against the logarithm
of the applied stress. The resulting plot was shown in Fig. 3. The straight lines were ob-
tained for the three groups of free water contents. The straight lines drawn correspond to
a power law between stress o and creep rate ¢ of the form

& = ko™
where n and k are constants. The values of n obtained from slopes of three lines for free
water contents of 5%, 10% and 15% are 1.3, 1.0 and 0.5 respectively.

The following results were obtained :

i) The value of n is approximately 1 for free water contents less than 10%, which

means that wet snow behaves as a Newtonian body when the free water content is



24 KT - H PRI AB

less than 10%.
ii) The value of »n decreases to 0.5 as the free water content increases to about 15%.
In other words, in this condition, wet snow does not behave as a Newtonian body.

It is a future problem to be looked into whether these results can be applied to other
conditions.

(2) Constant-Speed Compression Test
Constant-speed compression tests were made to obtain the compressive strength of wet
Snow.
Fracture did not occur when the compression speed (v) was less than 1 mm/min; so,
wet snow deformed plastically. At 5 mm/min, sometimes fracture occurred and occasionally
it did not occur. Fracture always occurred when v was more than 10 min/min.
The compression speed chosen was, therefore, 10, 30, and 50 mm/min (1.11 x 1073, 3.33 X
1073, and 5.56 x 10*sec™!, in strain rate).
The following results were obtained :
i) The compressive strength of wet snow increases with increasing initial density when
the free water content of snow is almost the same (Fig. 7).

ii) The strength decreases as the compression speed increases on wet snow with the
same density and the same free water content (Fig. 8).

iii) The compressive strength decreases exponentially with increasing free water content
(Figs. 7 and 8).

It can be summarized from these results mentioned in (1) and (2) that the mechanical
properties of wet snow were weakened with increasing free water content (leading to compres-
sive strength and a remarkable increase in creep rate). This may result from the thinning
of necks or grain-bonds which connect snow grains.

Therefore, the radius of a grain-bond of wet snow samples was measured under the
microscope.

As a result it was found that the radius of the grain-bond decreased as the free water
content increased, as shown in Fig. 9, where r, and ry are the radiuses of a grain-bond when
the free water content was a% and 0% (dry snow), respectively. It was found that the
decreasing of the compressive strength, and the increasing of the creep rate were caused by
the decreasing of the radius of the grain-bond as the free water content increased.



