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Résumé

Internal stress within a snow cover lying on a slope must be in a close relationship
with the problem whether the snow cover afterwards would or would not start to slide
down the slope as an avalanche. Haefeli made measurements on creeping velocities of a
snow cover on a uniformly sloping surface. Those velocities were found to decrease with
depth and be directed almost parallel to one another at differnt depths. Under the assump-
tion that the creeping velocity increased in proportion to the height above the ground
keeping its direction strictly parallel, he calculated thé principal stresses of the snow in
the vertical plane standing in the steepest direction of the slope (Ref. 2), The present
author finds the stresses without making any assumption such as Haefeli's leaving the
creeping velocities of snow as they are actually observed.

Fig. 1 in the text represents the profile of an infinitely wide ground with sloping angle
a upon which lies a snow cover of uniform thickness A. Let coordinates x and = be
taken as shown in the figure; coordinate y extends perpendicular to the plane of the
paper. Arrow PP’ is the creeping velocity of any point P within the snow cover, # and
7w being respectively the z- and z-components of the velocity. The symmetry of circum-
stances with respect to any vertical plane perpendicular to y-axis requires that v, y-com-
ponent of creeping velocity, as well as 7,, and o, tangential components of stress in y-
direction, vanish. The remaining components 9., 9, 9. and 7., of stress depend only on
z, because the snow cover shows no change in its nature either in z- or in y-directions.

Then the equilibrium and boundary conditions for stress are found to be satisfied with
7, = —m(z) g cos «, Tew = m(z) g sin a,

and any functions of 2 for ¢, and o,. Here m(z) is given by
' I3
m(z) = S 0(z) dz,

if the density of snow is denoted by #(z).

The condition by which ¢, and ¢, should be determined is the relationship connecting
the stress with the rate of change in strain. The components of the rate of change in
strain are ' '
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and their deviations are given by

with g= %(éz+éy+éz). Stress deviations

- are

Sy = ax——a, e, v,

where ¢ is equal to%(dz—i—%—%—%). Then the above mentioned relation between the stress
and the rate of change in strain is given by

(1)

Sz Sy Sz Tyz Tex Tay

in its general form. When applied to the present case of the snow cover lying on a
uniform slope, equations (1) are written as

_ldw 1 dw 2 dw L du
3 dx 3 d= 3 d= 2 dx (2)
6,—6 0,—0 ~ —mgcosa—9 _ mgcosa
which yield
G, =0, = ——m(z)g[cos a—2 sin a<% %)] (3)

The arrows in Fig 2.(a) show the displacements which occurred at points of different
depths within a snow cover lying on a wide sloping ground of 27° inclination in Hokkaido
(Ref. 1). The values of dw/dz and du/dz determined from those displacements give, when
substituted in equation (3), 9, and 9, as graphed in Fig. 2(c). Within snow layers B and
C located near the ground ¢, and ¢, are positive, that is, they represent tension, while
they mean pressure in all other layers lying above. The graph marked S in Fig. 2(b) is
that for the intensity of shear stress
1

s=[ & {-ortmarroar) e, |

and the principal stresses ¢, and o, are shown by arrows in Fig. 2(d). The third member
7, of the principal stresses coincides with o, both in magnitude and direction. (Different
quantities appearing in Fig. 2 are to be counted in reference to the following units: z and

displacement in cm; m in grfem?®; S, 9, 9., 9,, 9, in gr-wt/em®)



