5530 B 5 W :[:H_j; Jﬂi jj % % j;ﬁ Vol. 30 No. 5
2024 4F 10 A JOURNAL OF GEOMECHANICS Oct. 2024

SIAME: sktb gk, SIBTm, FEUML, S, 2024, U4 A LDk A DX R M B AR A B T kA T Ak AL BRIE O kR (D). M BT ) AR,
30 (5) : 795-810.DOI: 10.12090/j.issn.1006-6616.2024031
Citation: ZHANG S S, HU X L, ZHANG G C, et al., 2024. Formation and catastrophic evolution of giant landslides in the alpine canyon area of western

China[J]. Journal of Geomechanics, 30 (5) : 795-810. DOI: 10.12090/j.issn.1006-6616.2024031

VS e L1 ke A5 DX B Ay 3l A AL S AL T A AL BRI 5 0

W', #EW, EJSOK, FLW, xRF:, RKRR, BAEZ, BAF
ZHANG Shishu', HU Xinli?, ZHANG Guangcheng®, LI Yabo?, LIU Xinyu?, XU Qingyao®, RAN Congyan',
ZHAO Xiaoping'

1. o ] v sl A A A B D e T AT T B A BR 2 W), I KR 6100725

2. hEEERSE (R0 TRSE, Wb R 430074

1. PowerChina Chengdu Engineering Corporation Limited, Chengdu 610072, Sichuan, China,

2. Faculty of Engineering, China University of Geosciences (Wuhan), Wuhan 430074, Hubei, China

Formation and catastrophic evolution of giant landslides in the alpine canyon area of western China

Abstract: [Objective] Most hydroelectric projects in western China are located in alpine canyons. The intricate
geological engineering conditions in this area have contributed to the widespread distribution of landslide disasters across
the reservoir banks of hydroelectric projects. [Methods] Based on the engineering geological characteristics of western
alpine canyons, correlations between topography, geological structure, landslide material, slope structure, hydrogeological
conditions, and the formation and progression of landslides were analyzed. We also delineated the types and features of
landslide development in the western region, as well as the mechanisms governing the evolution of typical landslide
disasters. [Results] Results indicate that the landslides were characterized by slopes ranging from 30° to 50°, elevations
exceeding 1000 m, and volumes surpassing one million cubic meters. Triassic, Ordovician, and Silurian strata were
identified as the principal slippery strata in this area. Rainfall and reservoir impoundment significantly influenced landslide
stability, leading to erosion, datum uplift, and range expansion. Water level fluctuations resulted in diminished rock and
soil properties along the leading edge of advancing landslides. [Conclusion] The most frequent landslides in the western
alpine region included accumulated landslides dominated by traction, thrust, and composite mechanisms and rock
landslides dominated by bedding, buckling, anti-dip, and seating mechanisms. [Significance] This study elucidates
landslide disaster mechanisms under varying evolutionary and mechanical failure processes, providing significant guidance
for the identification, monitoring, early warning, and prevention of landslide disasters in the western region.

Keywords: the alpine canyon area of western China; reservoir landslide; formation law; landslide types; evolution
mechanism; failure mechanism
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Fig. 1 Elevation distribution of the western Sichuan, China
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Table 2 Basin statistics of landslide development
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Table 3 Elevation statistics of landslide development
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Table 4 Volume statistics of landslide development
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Table 5 Bank statistics of landslide development
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Table 6 Slope gradient statistics of landslide development
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Table 9 Bank slope structure statistics of landslide development
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