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Summary

Figure 1 of the text shows a vertical section of a snow cover on a plane slope which is
both infinitely wide and infinitely long. Lines marked S and G are the surface of the snow
cover and that of the ground respectively. The snow cover flows very slowly down the slope
two dimensionally in the plane of the vertical section. The snow is assumed to be a homo-
geneous incompressible Newtonian fluid with density p and viscous coefficient 7.

Rows of snow fences are provided horizontally across the slope with an equal londitudinal
distance 4 and their sections are indicated in Fig. 1 by the points marked A and the origin
of the coordinate system (x, 2. As the height of the snow fence in the text is very low as
compared with the snow thickness 4, it is assumed to he zero. The snow is assumed to
stick to the ground G intermittently at points A and O on the slope.

As the inertia force can be neglected, the three components of stress oz, ¢, 7z and z-,
z-component of flow velocity of snow u and v, will satisfy equations [3] and [4]. The boundary
conditions are given by equations [5], [7] and [8)], where the last two are presented with the
velocity ug and the shear stress (r,5)s of snow from the mathematical point of view.

Using the stress functions @;(i=0, 1, 2, 3) listed in Table 1, the authors obtain equations
from [17] to [21] as the components of stress and flow velocity of the snow. The notations
of the constants and the functions in these equations are given in [11], [13], [22], [23] and [24].

Figure 2 shows the distribution of the components of stress and flow velocity of snow
when {,=0.5 (A=12.6 h) and the angle of the slope inclination « =30°. The distributions of
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gs/W and a./W are given in figure (a), where the bars with pointed ends symbolize the positive
(tensile) stresses and the bars with flat ends the negative (compressive) stresses. W=pgh in
which ¢ is the acceleration of gravity.

Figure (a) shows that ¢;/W is positive, that is o, is the tensile stress at /4 of z and the
area of the tensile stress is sandwiched by two broken lines B, on which 0:=0. o,/W at 1/4
of z on the snow surface and on the sloping ground are expressed in equations [27] and
plotted against ¢, in figures (a) and (b) of Fig. 3 as the lines marked S and G’ respectively.
Figure (a) is for the case of 30° of a and figure (b) for 45° and in both the figures at point
K, where £,=1.1997, S’ is equal to zero. When {, becomes smaller than that of K and
approaches to zero, S’ and G’ increase rapidly and will result in transversal crack formation
across the snow cover.

If ¢,/W at 34/4 of x on the snow surface and on the ground are expressed by .§” and
G” respectively, S”=—S8"and G”’=—G"—2cosa. Then, when ¢, becomes smaller than that
of point K and approaches to zero, .S and G” grow up rapidly in the negative sign and will
lead to the crash or buckling of the snow cover.

Narita® measured the tensile strength of snow under a wide range of the strain rate of
snow, with the following result. The minimum value of the strength was 2 x10¢ N/m? for
the snow with the density of 300 kg/m®. If A, the thickness of the snow cover, is 1 or 2m,
then o65/W=6.7 or 3.3 respectively. Then if {; is not close to zero, in other words, if the
distance between each row of fences is not too great, the snow is safe from being broken

even if the height of a fence is very low as compared with the thickness of snow.



