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Abstract: There is the special strata distribution in the slope of open-pit mine in permafrost re-
gions, and the slope surface is prone to local collapse or failure due to the influence of external
environment. This paper explores the damage failure evolution process, discusses the practicabili-
ty of the local stability analysis evaluation method based on the yield approach index, and resear-
ches various influence factors by the coupled thermo-hydro-mechanical (THM) simplified algo-
rithm and the ideal model. Results show that the new tension plastic zone may internally move as
back freezing on seasonal frozen layer, and the shallow layer of the slope has the possibility of
sliding along the bottom of the seasonal frozen layer. The internal of slope shoulder is the key to
the overall safety of the slope. The effective yield area combines the nature and the regional dis-
tribution of the tensile and shear failure. The influence of the freezing temperature, the height of
slope, the numbers of freeze-thaw cycles, the thermal expansion coefficient and porosity on local
effective yield area decreases in turn. Among them, the height of slope, the freezing temperature
and the numbers of freeze-thaw cycles result mainly in the inside damage accumulation of the
slope. The angle of slope is more likely to lead to the surface failure of the slope, while the ther-
mal expansion coefficient and porosity will increase the damage zone and failure zone.
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Fig. 1 Strata status of open-pit slope in permafrost regions
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Tab.1 Initial parameters of rock
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. (kg/m?) @/ (%) (MPa) K/(GPa)  G/(GPa)
A& 2650 50.0 1.5 13.3 8.0
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Tab. 2 Thermal-hydraulic parameters of rock and water

i WG/ SRENA BERE WKRK
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Tab. 3 Test scheme of slope stability under freeze-thaw cycle
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Fig. 4 Evolution process on freezing-thawing
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