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Genetic Mechanism of Cataclastic Loose Rock Mass in the Alpine
Mountain Regions and Deep Valley

YAO Qing, ZHENG Da, WANG Yu, LI Wenlong
(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology,
Chengdu 610059, China)

Abstract: The object of the study is the cataclastic loose rock mass in the dam site of a hydropower
station in Lancang River. Through site investigation of the rock slope, and by using ANSYS finite ele-
ment software to simulate the valley evolution and freeze-thaw cycles, the causes of cataclastic rock
mass is analyzed comprehensively. The results of the survey show that the formation of cataclastic
loose rock mass is related to the in-situ stress field, stratum lithology, valley evolution and plateau fro-
zen-thawed weathering. Numerical simulations reveal that the slope rock mass has experienced a de-
crease in principal stress and an increase in shear stress during the evolution of the valley. Stress releas-
es lead to structure plane rupture of the slope rock mass, forming a great amount of unloading tensile
cracks, showing the start of “loosening”. Under the effect of the severe temperature difference in
freeze-thaw cycles, the rock mass with fissured surface continues to expand and extend until the occur-
rence of fatigue damage cracking, and evolves into the cataclastic shapes apparently. Thus, the genet-
ic mechanism of cataclastic rock mass is summarized, which will provide the basis for the formation
mechanism of cataclastic rock mass in the Alpine mountain regions and deep valley.

Keywords: alpine mountain regions; cataclastic loose rock mass; genetic mechanism; valley evolu-

tion; freeze-thaw cycle
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Fig.2 Plane view of the fractured rock mass
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Fig.5 Schematic diagram of the freeze-thaw process
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Table 2 Comparison of the caculation stresses with the

measured ones
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Fig.10 Contour of shear stress under 100th freeze-thaw cycle
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