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Summary

The present paper is a supplement to the previous Paper VII’. Some of the staffs of
the Institute of Low Temperature Science measured two-dimensional strain rate in the interior
of a snow cover, which flew down a wide and long sloping ground. They calculated from
the measured strain rates internal stresses and those stresses obtained by them in 1974 were
shown in Fig. 1 of Paper VIL. It was found that half of the stresses shown there turned
out to be ‘single vertical principal stress’, a stress represented almost solely by a principal
stress which stands nearly vertical. Another example of the stresses is shown in Fig. 1 of
the present paper; they were obtained in 1975 and, as will be seen from the figure, single

vertical principal stresses marked by starred letters amount in number to more than half of
the total.
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In the previous Paper VII, appearance of the single vertical principal stress was theoreti-
cally explained by putting &, equal to zero, ¢, being strain rate of snow parallel to the surface
of the sloping ground. The theory of the present paper differs from that of Paper VII only
in that the restriction of ¢,=0 is removed. If not equal to zero, the value of & must lie in
a limited range for a stress to be a single vertical principal stress, and the limits of that
range are determined by the present theory of this paper. Let term ‘ordinary stress’ mean
a stress which is not a single vertical principal stress. The present theory can build some
of the ordinary stresses by assingning appropriate values to ¢, ; the remainders that the present
theory fails to build shall be called ‘stress N’. Stresses marked b and ¢ in Fig. 1(D) of the
text give examples of stress N.

A two-dimensional stress is determined at point P, if the directions of its two principal
axes are known at point P and if its components are given on small plane dS, which intersects
at point P the plane of the principal axes perpendicularly. The normal of dS can have any
direction in the plane of the principal axes provided that it does not coincide with either of
them. On calculating the stress in the snow cover, the above mentioned staffs of the Institute
determined the principal axes of the strain rates, which they obtained through actual measure-
ments, and they regarded these axes as the principal axes of stress, because the snow cover
is composed of a number of snow layers which are isotropic and homogeneous in nature.
They took as dS a small plane lying parallel to the surface of the sloping ground and con-
sidered the stress components on it given by Egs. (1) of the text. Thus they could calculate
the stresses with no reference to the gquantitative relationship between stress and strain rate
of snow, which can hardly be expressed in a correct and concrete form.

A state of snow named ‘state A’ was defined in the English summary of the previous
Papers VIL. The theories developed in Papers VII and VIII are applicable only to such
stresses as arising at those points in the snow cover that are in state A. It results from
this that a point in the snow cover is not in state A if the stress at the point happens to
be a stress N. The method of calculation used by the staffs of the Institute can also correctly
be applied only when points of its application in the snow cover are in state A, because it
is shown that every point in the snow cover is in state A if Egs. (1) are valid at every point
in the snow cover and that the inverse of this statement is also true. Therefore the stresses
N such as marked b and ¢ in Fig. 1{D) obtained by the staffs turn out to be inaccurate
because the points of their appearance are not in state A as mentioned above.

The next Paper IX will propose a method of calculating stresses from the measured strain
rates, which is availabe regardless of whether points of its application are in state A or not.



