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STUDY ON AN EVALUATION METHODOLOGY FOR THE SOUNDNESS OF AVALANCHE
PROTECTION STRUCTURES
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Abstract: In this study, we propose methods for evaluating the soundness and prioritizing countermeasures for avalanche
protection structures in residential areas at risk from snow avalanches. We collected and organized records of avalanche
protection structures from various prefectures and conducted a field survey during the nonsnow season based on these records.
The survey revealed minimal damage to the structures. However, as we did not consider all potential damages to the avalanche
protection structures, we investigated the types of damages expected based on the inspection results from other fields that used
similar materials and components. We also assessed the severity of damage. Based on these findings, we proposed a
methodology for evaluating the soundness of avalanche protection structures. Since we expected priority levels to be
determined based on snow accumulation during winter, we inspected avalanche protection structures using unmanned aerial
vehicles that can operate safely in winter. From a technical perspective, we investigated the relationship between the damage
locations and the structural function during snow accumulation. Although we did not find any correlation regarding damage
location, we confirmed a relationship between the designed force and snow accumulation. By comparing the snow depth around
the structure, which was calculated via continuous orthogonal photos, the creation of digital surface models, and the
differentiation of the digital surface model from the digital elevation model against the designed snow depth, we could assess
whether the avalanche protection structures withstood the designed forces. During the snow season, we found that damage
locations did not affect structural function; therefore, priority levels were discussed based on the inspection results obtained

during the nonsnow season.

Keywords: Avalanche protection structure, Soundness evaluation, Unmanned aerial vehicle, Snow

avalanche.



