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Study on a Stability Assessment Method for Snow Eaves on Avalanche Protection Fences
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Many avalanche protection fences, including hanging fences, have been installed in mountainous areas, and they have proven to
be useful safety facilities for avalanche-prone road sections. However, when snow eaves form on such fences and collapse, the
collapsed snow may obstruct road traffic or induce avalanches.

In this study, we observed the shape and physical properties of snow eaves throughout one winter. We devised a method for assessing the stability of snow eaves
by constructing a simplified model of snow eaves and assigning the data obtained in our observation to the model.
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Snow eaves on avalanche-protection fences
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Field observations were done during the four winters from FY 2016 to 2019. We observed snow eave formation on avalanche protection fences installed along National Highway 275 on the Lake
Shumarinai coast of Horokanai Town (Fig. 1). The items observed were shape, size, density, hardness, snow grain type, and water content. The process of snow eave formation was observed by using
a time-lapse camera that recorded the observation target site during the daytime.

Figs. 2 and 3 show the cross-sectional shape and snow density distribution of snow eaves. Fig. 2 shows the snow eave observed on February 21, 2018. This observation was done during the time of
year with the most snowfall. The snow density in this figure is distributed in diagonal layers. Fig. 3 shows the results for the observation done on March 27, 2018 when the snow had melted. The snow
density 1s distributed nearly uniformly. A time-lapse camera recorded the collapse of this snow eave on the day after this observation.
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Stability assessment method for snow eaves
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We constructed a model by simplifying the shape of the snow eave, as Aspect ratio Aspect ratio Aspect ratio Shear stability Shear stability
shown in Fig. 4. By assigning the observation data to this model, the —fittitbc=1.0 it tbc=1.5 —#ttbc=2.0 — 5| REEESt —HFAMTEESs
stress (shear os and tensile ot) and strength of the snow eave at the 20 a
fracture surface (the broken line in Fig. 4) were obtained. We defined
the ratio of stress to strength as the degree of stability. At degrees of 15 3

stability of 1.0 or lower, the possibility of snow eave collapse 1s high.
Fig. 5 shows the calculation results for the shear stability of dry snow,
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and Fig. 6 shows the calculation results for the shear stability of wet Aspect ratio

snow. From these two figures, it 1s understood that the stability for ’ .

eaves of similar shape (similar in aspect ratio) i1s low for wet snow. Fig. L e b e 0

7 shows how the tension and shear stability change with changes in the 0.00 0.50 1.00 1.50 2.00 0 ’ a 6 8 10

water content for a wet snow eave (protruding length: 1.0m, height: EHEa(m) RS S K E0(%)

1.0m, density: 330kg/m3). When the water content of the snow eave Tensile stability Volume water content
Fig. 6 Relationship between the protruding length a Fig. 7 Relationship between volume water content
and the degree of shear stability Ss for wet snow and stability
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