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Mechanicai Properties of High Water Content Snow
by
Yasuhide EzAKI, Masataka TaN, Kaoru IzUMI and Shun’ichi KOBAYASHI

(Abstract)

High water content snow (slush) exist at boundary on roof and snow, and on ground and
snow cover. The roof snow avalanches and whole depth snow avalanches were caused by those
high water content snow. Therefore it is a very important to understand the mechnical pro-
perties of the high water content snow for prevention of those disasters.

Compression tests by tapping and uni-axis compression tests were carried out to know some
mechanical properties of the high water content snow in a cold room of a constant tempera-
ture, 0°C. For tapping tests the volume reduction rates by compression were decresed with the
incresing the water content up to saturate by water, after saturating the reduction rates rea-
ched to a constant. On the other hand, from uni-axis compression tests the breaking strength
and the compressive viscosity were discussed. The breaking strength and compressive viscosity
were rapidly decresed with the incresing the water contents.

The snow showed a visco-elastic property up to water saturated and showed a plastic pro-

perty after water saturated.
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Phot. 1 Equipment of tapping. Fig. 1 Schematically diagram of equipment.
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Table 1 Snow samples used in tapping test.
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© | Ge/nd) | () %)
119 18 0, 50, 100, 150, 200, 220
AH E -10
119 38 | 0, 50, 100, 150, 180, 200
) 218 18 | 0, 30, 75, 100, 125, 150
B:L&EHE -10
218 38 | 0, 50, 75, 100, 125, 150
C:& o » 0 417 38 | 0, 25, 50, 75, 100
D: ] —10 429 38 | 0, 25, 40, 50, 60, 75
E:Lb&5 0! 383 38 | 0, 25, 40, 50, 62.5, 75
F:® 5 -10 392 38 | 0, 25, 50, 63, 70, 75
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Fig. 4 The relation of snow density to Fig. 5 The relation of oy to tapping number
tapping number (new snow). N (new snow).
(a):h=238mm, (bl:h=18mm {a):h=38mm, (b):h=18mm
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Table 2 Numerical constants a and b (new snow).

BkH % 0 50 100 150 180 200 220
ETESEm 18 38 18 38 18 38 18 38 38 18 38 18
V, coff | 428.5| 428.5 | 428.5 | 428.5 | 431.8 | 425.2 | 431.8 | 431.8 | 418.6 | 421.9 | 426.9 | 408.7
Voo cof | 273.6 | 224.1 | 230.7 | 171.4 | 240.6 | 158.2 | 201.1 | 161.5 | 168.1 | 194.5 | 187.9 | 220.8
a 036 048 | 046 | 060 044 | 063 | 0.53| 063 | 0.60| 0.54 0.55 | 0.46
0.032 | 0.059 | 0.047 | 0.063 | 0.060 | 0.096 | 0.064 | 0.114 | 0.081 | 0.083 | 0.085 | 0.102
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Fig. 6 The relation of snow density to Fig. 7 The relation of 1—;—’ to tapping number
tapping number (compacted snow). N (compacted snow).
(2):h=238mm, (b):h=18mm (a):h=238mm, (b):h=18mn
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Table 3 Numerical constants a and b (compacted snow).

aKkk% 0 50 75 100 125 150

ETHEm 18 38 18 38 18 38 18 38 18 38 18 38
V, o | 431.8| 431.8 | 431.8 | 431.8 | 435.1 | 435.1 | 431.8 | 431.8 | 425.2 | 421.9 | 431.8 | 431.8
Vo o | 352.7 | 303.3 | 303.3 | 283.5 | 300.0 | 240.6 | 316.4 | 234.0 | 286.8 | 267.0 | 286.8 | 300.0
a 0.18| 030 | 030 034 031 045) 027 | 046 | 033 | 0.37| 0.34 0.31

0.020 | 0.028 | 0.032 | 0.032 | 0.017 | 0.032 | 0.022 | 0.027 | 0.033 | 0.069 | 0.036 | 0.088
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Table 4 Numerical constants a and b (granular snow).
= A 0 25 50 75 100 0 25 ] 50 60 75
ATHSm | 18 38 38 a8 38 a8 a8 a8 38 a8 38 38
V, oo | 431.8 | 431.8 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5
Vo cof | 392.3 [ 356.0 | 346.1 | 313.1 | 352.7 | 408.7 | 398.8 | 346.1 | 336.2 | 309.8 | 332.9 | 339.5

a 009| 0.18| 019 | 027) 0.18| 0.05| 007 | 0.19| 022 .0.28| 0.22| 0.21
0.022 | 0.018 | 0.026 | 0.031 | 0.100 | 0.022 || 0.016 | 0.018 | 0.025 | 0.021 | 0.026 | 0.088
0°CRFE —10CR%E
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Table 5§ Numerical constants @ and b (depth hoar).

A% 0 25 40 50 62.5 75 0 25 50 63 70 75
ETH&Em | 38 38 38 38 38 38 38 38 38 38 38 38
Vo of | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5 || 428.5 | 428.5 | 428.5 | 428.5 | 428.5 | 428.5
V. cof | 349.4 | 309.8 | 319.7 | 280.1 | 313.1 | 329.6 || 349.4 | 309.8 | 319.7 | 290.1 | 313.1 | 329.6
a
b

026 027| 0.27( 031 028| 019 0.18| 0.28| 0.25| 032 | 0.27| 0.23
0.023 | 0.040 | 0.044 | 0.029 | 0.067 | 0.128 | 0.020 | 0.025 | 0.047 | 0.027 | 0.032 | 0.031
0 CR# —-10CR%E
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Fig. 8 The relation of force to time (new snow).
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Fig. 9 The relation of compressive strength

to snow density (O ;weight ratio of
water,/snow).
(a):new snow, (b:compacted snow
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