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A Study on Design Snow Pressure for Avalanche Protection Fences in Hokkaido
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The design of avalanche protection fences in Japan 1s based on specifications established in Switzerland more than 50 years ago. In Honshu, a glide factor for
snow pressure design that 1s different from the one for Hokkaido 1s used, in accordance with the different snow quality there. In Hokkaido, there have been
concerns about changing snow conditions as a result of the higher winter temperatures in recent years. To address such concerns, the design method for avalanche
protection fences was re-examined based on snow pressure measurements.
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Background of the study
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The design of avalanche protection fences in Japan 1s based on
specifications established in Switzerland in 1961. However, the Swiss
design was unsuitable for the wet snow conditions of Honshu. The
Swiss glide factor was increased based on onsite measurements of
snow pressure. In Hokkaido, where the snow quality has been
changing, review of the design for avalanche protection fences has been
considered.
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Measurement method
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Conditions of the ground surface
(including vegetation) £y FEEERE &) EEERE
LREHE | g@ezp) | OTHE | amzan)
| -EAG(S30cmBLE)DRIE [ -Slope with cobblestones (=®30cm)
- KEDMNE *Rugged surface with large rocks 1.2 1.3 1.8 2.0
Il - NZF(P30cmELT)DFRIE 1 -Slope with gravel (=®30cm)
ST mBLE DA AAHS Shrub of 1m in height 1.6 1.8 2.4 2.7
-50cmBL_E DM it *Rugged ground with 50cm in height difference
[l - /NSO AAKRME I1I *Short shrubbery
-50cmUTOM Mt E *Rugged ground with less than 50cm in height difference 2.0 2.4 3.0 3.6
- B i *Grassland
IV-Eaaig IV +Smooth bedrock
‘EORVEIM *Grassland with long grass 2.6 3.2 3.9 4.8
R * Wetland

South-facing slope
(including East- and West-facing slopes)
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North-facing slope
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EFEOEREEE2305HUIEE  [EFEE27555HANTITWE UM,  Snow pressure was measured at Nakayama Pass on National Highway 230 and in the Shumarinai District on
RS E X Z BTV —ICE | ERGEAALELCEFEEEAL National Highway 275. These measurements were made by installing tensile load meters on wires
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supporting avalanche protection fences. By comparing previous measurements to the new measurements, we
aim at proposing a new design for avalanche protection fences that responds to the changes in snow quality.
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Creep: snow pressure during plastic
deformation of the snowpack caused
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Snow pressure measurement Snow pressure measurement location Measurement method used in a}llong the C?O;Eda?dbeTween the Sdnowﬁa"k and
. . the ground. T'he glide 1s generated at the
locations (Nakayama Pass) the snow pressure observation boundary between the snowpack on the slope
and the ground, and the snow pressure is
distributed equally to all parts of the snowpack.
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Observation results
#HREAEFICERETE 72 LLA & IF <K IR RICEWTIE RETFEZR The necessity for reviewing the current design method is thought to be low at present, because
B NEMZENEDEEZFT. R BAEFESTEE RIS LS the snow pressure stayed within the design snow pressure range during the observation period.
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However, during the snowmelt period, the observed snow pressure often exceeded the calculated
value corresponding to the snow depth. To observe the changes in the snow pressure-snow depth
relationship, the necessity of continuing to observe the snow pressure is thought to be high.
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Shumarinai Sapporo side of Nakayama Pass o ® Calculated snow pressure  Snow pressure observed from 2012 to 2014
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Safe, pleasant driving on Northern Roads
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