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Summary

On a slope covered with dwarf bamboo bushes, the first winter snowfall causes a great
number of bamboo bushes to lie down on the ground, which prevents the ground and the
bottom of a snow cover from contacting with each other. Meanwhile, not having fallen
down, some of them have been contained within a snow cover by subsequent snowfalls. There-
fore, two resistive forces act on a gliding snow: the resistive force by unfallen bamboo stands
within a snow, 7i, and the resistive force by fallen bamboo stands on the ground, z,.

In order to test z;, such a simple experiment as is shown in Fig. 1 was made of the
motion of a bamboo stand slipping out of a snow mass under the constant load W. The
length, z, of a bamboo stand slipping out of a snow was measured with the lapse of time.
The results of the experiment shown in Figs. 2, 3 and 4 indicate that z smaller than 5~10 ¢m
are proportional to time, but z above 5~10 cm increase exponentially with time.

Assuming that a snow mass around a bamboo stand is a Newtonian fluid, 7; is given by

the following equation :

o= wfla) 2 S5 (1)

where 4 is the thickness of the shear boundary layer of a snow mass around the bamboo
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stand, g is the viscosity of the layer, and f(x) is a contact area between the bamboo stand
and the snow mass, being a decreasing function. Assuming that f(x) in eq. (1) is given by

either f(x)= ifo' or f(x) = i-lj?b_x)f the length, z, of a bamboo stand slipping out of a
snow mass under the constant load W is expressed by either
4
——% {ln (1+bx)-1In(1 +bxi)} =t—t; for fla)= _1_+ab_x > (2)
or
G tan-t b)) = £ 1, -._a
W (tan"!bx—tan~lbx) = t—1 for flz) = T2 (3)

where a and b are constants, z; is x at t=#, and p{=wm/d. The function f(z) can be ob-
tained by fitting either eq. (2) or eq. (3) to the curves shown by solid lines in Figs. 2 and 3.
In these figures dashed lines are the best-fit curves to the experimental results. The function
¢ f(x) and the coefficients, pja and b, are given in Table 1.

Measurements of the resistive force, 7,, were made by a glide test of a snow block with
a dimension of 25x25x5cm on a artificial slope in a cold room (Fig. 6). This slope was
covered with many dwarf bamboo stands arranged parrallel to the direction of the fall line.
A snow block on the slope was subjected to an additional locad of 22 kg to obtain a weight
of a natural snow cover; then the slope was inclined by a desired angle. The results shown
in Fig. 7 indicate that the snow block on the slope steeper than 15° (for wet snow) slides
down, although the snow block on the slope below 15° glides down slowly at constant speed.
Figure 8 shows how gliding velocity of the snow block, dx/dz, varies with z; =W sin 8/25 x 25.
Supporsing from this figure that r; is expressed approximately by z,=y4 dz/dt, the coefficient,
14, becomes 1.5 g+day+«cm™ for wet snow. Consequently, the equation of equilibrium for glide
of a snow block shown in Fig. 10 is given by

phsinf§ = {:’ /z{f(x)+#é} f,f , (4)
where p is the snow density, & is the snow depth, @ is the inclination of the slope, and n/s
is the number of unfallen bamboo stands within the unit block.

Figure 11 shows glide movements of a snow cover on a slope having a inclination of
30~35°. Snow depth on the slope ranged between 90 and 130 cm in a period shown in
this figure. Snow temperature at the ground surface and 60 cm above the ground were 0°C
and —2~ —3°C respectively. Therefore, using p{f(x) of Exp. 5 shown in Table 1, g4=1.5
g+day+cm™® {for wet snow), p=0.3 g/cm®, 1 =100 cm and 6 =30° in equation (4), we get rela-
tionships between x and ¢ for different value of n/s. Dashed lines A, B and C in Fig. 11
show calculated values for n/s=2, 3 and 4stands/m’ respectively, being in agreement with
the measured values. Therefore, it is concluded that the glide motion of a snow cover is

given by equation (4) because the values n/s=2~4 stands/m? are reasonable.



