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Kaoru IZUMI and Eizi AKITAYA 1982 Hardness of Wet Snow. Low Temperature
Science, Ser. A, 41. (With English Summary p. 96)
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Summary

With a view to elucidating mechanical properties of wet snow, field observations were
made in the winter of 1981-1982 in Hokkaido and Niigata Prefecture. Using samples of wet
snow measurements were made of Kinosita’s hardness together with density and free water

content. The following results were obtained :
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1) The relationship between Kinosita’s hardness (R) and dry density (ps) which is the
density of wet snow without free water in Fig. 1 indicates that wet fine-grained compact snow
except the one flooded with water is harder than wet granular snow with the same density.

2) The relationship between hardness and free water content and dry density of wet

snow is given by the following multiple regression formula :
InR =a—bW+cpa

where R: Kinosita’s hardness in gw/cm?,
W: free water content in 23,
pa: dry density in g/cm?,
a, b,c: 210, 0.0512, 14.3 for new snow and fine-grained compact snow; 1.00, 0.0323,
12.3 for granular snow in Niigata Prefecture; 1.05, 0.0732, 12.4 for granular
snow in Hokkaido.

3) Figure 2 shows regression curves obtained from the above formular for constant free
water contents 0% and 20%. It is found in Fig. 2 that in case of wet snow the dry density
has a greater influence on hardness than on free water content.

The time dependency of Kinosita’s hardness of snow containing free water was examined
in a cold room at 1+1°C. Snow samples used in experiments were granular snow (pq=0.38
g/em®) and artificial snow {pq=0.6 g/cm®) prepared by crushing granular snow and re-depositing
it. After a snow sample was supplied with water at 0°C to the extent of infiltrating sufficiently,
measurements were made of hardness and free water content at regular intervals as surplus
water fell out from the snow sample. The following results were obtained :

1) When the free water content is maintained constantly after water supply, the hardness
of granular snow is almost constant independent of time after its rapid decrease at the beginn-
ing, as shown in Fig. 3.

2) In the case of crushed snow, hardness increases exponentially with time after its
rapid change at the beginning, as shown in Fig. 4. Initial hardness change is influenced by
the annealing time before water supply. The relationship between hardness and free water
content and lapse time after water supply is given by the following multiple regression formula :

InR = a+bT—cW (20 < T <200 min.)
where R: Kinosita’s hardness in gw/cm?
T: lapse time in min. after 0°C water supply,

W: free water content in %,

a, b,c: coefficients.

The hardness calculated from this formula is shown in Fig. 4 as R’



