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Summary

A preliminary observation on the avalanche of the Shiai-Dani valley, Kurobe Canyon,
North Japan Alps, Honshia (Figs. 1 and 2), was carried out during the winter of 1971~
1972. High-speed snow avalanches have broken out frequently in the Shiai-Dani valley.
In 1938, a violent avalanche assaulted a 4 storied workmen’s living building built on the
right bank side of the valley: the 1st and 2nd stories were ferroconcrete structure, and
the 3rd and 4th stories sturdy wooden-structure. The wooden quarters were blow away
by the avalanche with 73 workmen inside, and flew across the valley, a mountain ridge
(almost on a level with the original position of the building) and the Kurobe river, then
crashed at a rock cliff of Mt. Okukane after a flight over 600m in the air; all the
workmen inside were killed. A part of the ferroconcrete building was also destroyed
by the avalanche, and 9 workmen were killed inside. The remains of the ferroconcrete
building with 2 stories are still there in a fairly good shape, and the inside was perfectly
protected from the avalanche. It has been selected as the observation site of the ava-
lanche of the Shiai-Dani valley.

The principal subject of the prelimiminary observation was to figure out the mag-
nitude of the avalanche of the Shiai-Dani valley. Ten sets of penetrometer (Figs. 3 and
4) were installed around the building (Fig. 6): 6 sets on the concrete wall and 4 sets
on 2 frameworks of iron beams with the H shape in the cross section (Fig. 5). The
results of the observation were as follows :

(1) Monthly routine observations of snow accumulation at Hitomi-Daira and Sakuré-
Dani, 45 km and 6 km up the Kurobe river respectively from the observation site
gave the maximum depth of snow accumulation amounting to 26 m and 34m in
late February, 1972. It was presumed that the amount of snow accumulation in

the Kurobe Canyon was less than a half of the average through the winter of
1971~1972.

(2) During the period from February 20 to March 15, 1972, an avalanche assautled the
observation site of the Shiai-Dani valley. As the result, upper beams of the iron
frameworks were bent to the down-hill side of the valley (Figs. 7 and 8): the direc-
tions of both the bent beams were almost parallel each other and coincided with
that of the wooden building which was blown away in 1938. Thus it was presumed
that the avalanche assaulted the observation site along the arrow symbols of Fig. 6.

(3) A plywood pressure plate of penetrometer at point A of Fig. 6, 24 mm thick and
with 3 penetrometers on it, was broken into 2 part. One part remained near the
original position by an anchor wire (Fig. 10), while the other part was found on
the ground almost directly beneath the original position. Two specimens of the
broken pressure plate were lost, although all the other specimens were collected.

The degree of penetration into an alminium specimen of the penetrometer was
not equal between the 2 steel cones, a right side cone and a left side one, and the
readings of loading of 3 penetrometers installed on a circular pressure plate (Fig. 3)
showed different values as shown in Table 1. The main reason for the result was
considered that the avalanche had hit the pressure plate at a slanted angle. Dis-

regarding this effect, the intensity of avalanche loading in t/m? calculated simply
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from the record of the penetrometers is given in Table 1, by pressure plate point
A, B--F, P-R, :--and Q-S.

i) Fig. 6 gives distribution of intensity of avalanche loading in t/m? around the
observation site. The values in the right half area of the site appeared larger
than those in the left half area in Fig. 6 by twice or more. It could be presumed
that the main body of the avalanche ran through the right half of the site or
a little more toward the valley side of it. The largest value of intensity of ava-
lanche loading (66.9 t/m?) was recorded at point Q-S, while the smallest value
(0.7 t/m? at point B, which was only several meters distant laterally to the ava-
lanche from point Q-S. Moreover, distribution of intensity of avalanche loading
over the observation site showed some complicated features. This might have
been caused by the strong effect of the minute surface topography of this area.

ii) Intensity of avalanche loading at point S appeared larger than that at point R,
of both P and Q. A supporting effect by the supporting legs of the framework
could be reflected on this result; if so, the value at point S would be closer to
the real value than that at point R.

(4) Tt was considered that the upper beam, a kind of the cantilever with the support
at S in Fig. 5, was bent at point S under the condition of,

2M, 205 W;
7 blzs =—UZ7-X~ (6) and (7)

g = 0q, (5)

where
w: intensity of avalancle loading in t/m?
Ms: bending moment at the support S in t-m,
b: width of the beam in m,
!: length of the beam in m,
os: normal stress across the cross section of the beam at the support S in t/m?,
6q: yield stress of material iron of the beam in t/m?

Wy : section modulus of the beam in mS3.

As it was observed that the avalanche hit the beam along Y’ axis of Fig. 11,
b=0176m, [=1m and Wx, =700X16"%m?® were applied to eq. (7), with og=0,=
36x10*t/m? and

w > 28.6 t/m?

was obtained. This value is reasonable to understand the yielding of the upper
beam by an avalanche load with an intensity of more than 47t/m? which was
obtained by penetrometer records of the upper beam.

(6) The Shiai-Dani valley is a very steep and deep valley with the mean inclination
of 30°; it has a total length of 2km, and a depth of about 40 m in the vicinity fo
the observation site even in the snow season. At the point of about 100 m in the
upper stream of the valley from the observation site, the valley curves sharply to
the right making an angle of about 70°. According to such topographic condi-
tions, it was presumed that the avalanche falling down along the Shiai-Dani valley
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collided against the steep face of the right bank side of the valley at the Curve
(X symbol in Figs. 1 and 9), then directly assaulted the observation site without
running in the valley thereafter.



