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Fig.1 Experimental setup:
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Fig. 10 Comparison of normal-force and impulse time histories between three theoretical models for calculation and experimental measurement
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Experimental Study on the Impact of Wet Snow
Avalanche on Rigid Retaining Walls

GUO Kun'?, JIANG Yuanjun' |, ZHU Yuanjia'>, ZHAO Binbin’, WEI Yueyu®

(1. Key Laboratory of Mountain Hazards and Engineering Resilience, Institute of Mountain Hazards
and Environment, Chinese Academy of Sciences & Ministry of Water Resources, Chengdu 610213, China;
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3. State Grid Electric Power Engineering Research Institute Co. , Ltd. , State Grid Corporation of China, Beijing 100069, China;
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Abstract : Wet-snow avalanches occur frequently in southeastern Xizang, China and pose severe threats to regional
economic and social security. Previous studies primarily focused on the impact of dry-snow avalanches on
structures, with relatively limited research on wet snow avalanches.

In this study, it conducted a series of in-situ chute experiments in the vicinity of the Galongla Mountain,
southeastern Tibet Plateau of China to investigate the interaction between wet-snow avalanche and rigid wall. It
revealed an impact model of wet-snow avalanche characterized by three stages: stratified direct impact — over-top
projecting — super-top accumulation, which quite possibly was due to cohesive forces existed in wet-snow. Based
on the in-situ experiments, the study established discriminant conditions for the three impact stages, and a formula
for calculating accumulation height against time was proposed, which was verified that when the reduction
coefficient was set to 0.7, the calculated results closely matched the experimental data. Furthermore, a geophysical
impact model based on accumulation height was developed. By comparisons with Ashwood’s model and Tan’s
model, it demonstrated that the calculated results by the proposed model aligned more closely with experimental
data, while the two conventional models yielded significantly lower values, particularly for the super-top
accumulation stage. The evolution of each force component’s proportion in the total impact force was quantitatively
analyzed, elucidating the transition mechanism from dynamic pressure dominance to static pressure dominance.

The research findings provide an important reference for the design of disaster prevention and mitigation

measures for wet snow avalanches.
Key words: wet-snow avalanche; rigid wall; impact force; deposition height; in-situ experiment
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