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Research on high-altitude and long-runout rockslides:
Review and prospects

YIN Yueping, GAO Shaohua
(China Institute of Geo-Environment Monitoring (Guide Center of Prevention Technology for Geo-Hazards, MNR),
Beijing 100081, China)

Abstract: Long-runout rockslides at high altitude have caused lots of severe casualties and huge economic losses in the world,
becoming a focus issue in researches on mitigation for large-scale geological disasters. This paper systematically reviews the
research process of high-altitude and long-runout rockslides and believes that conventional research on “high velocity and long
runout” is difficult to adapt to the requirements of complex geohazards prevention and mitigation in high and extra-high
mountains. The methodology on high-altitude and long-runout rockslides has been proposed that includes in the initiation at the
high-position, the dynamics of chain-style disasters with a long-runout traveling and the risk assessment and mitigation. Then,
the disaster-prone geostructure characteristics and early identification techniques of the high-altitude initiation zone, the long-
runout transferring mechanism and boundary layer effect of high-velocity debris avalanche, and risk assessment and mitigation
issues have been explored. Through the study in the high mountain and extra-high mountains of the Qinghai-Tibet Plateau

indicates that the potential flow transferring mechanism of debris avalanche in high-altitude rockslides, the boundary layer
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effect of turbulent fluid and the plowing bodies. It is proposed that energy dissipation and risk mitigation methods can be used

by modifying the boundary layer bottom slope of high potential debris avalanche, to increase the generation of turbulent kinetic

energy in the boundary layer, and the dead zone range in front of barrier piles. Three research directions have been discussed,

including the initiating mechanism of disaster-prone geostructure, the dynamic process of high-altitude and long-runout disaster

chains, and the theory and technology of risk prevention and mitigation.

Keywords: high-altitude and long-runout rockslides; rock avalanche; disaster-prone geostructure; transferring mechanism;

risk prevention and mitigation
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Fig. 1 Comparison between single landslide and high-altitude and long-runout rockslides
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Fig.3 A sketch of high-speed potential flow and boundary layer effect of landslide debris flow
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