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Stability Analysis of Talc-Bearing Soft Rock Slope and Study on Cement-Treated Soil Replacement Treatment Technology
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Abstract: To address the local instability problem of the tale-bearing soft rock slope on the east side of the M Pit in an open-pit
copper-cobalt mine, engineering geological investigation, three-dimensional numerical simulation (FLAC3D), and limit
equilibrium analysis (Slide 2D/3D) were comprehensively employed to investigate and analyze the stability of the talc-bearing
slope. The slope instability mechanism was revealed and a corresponding treatment scheme was proposed. The research results
indicate that the east slope of the M Pit is in a stable state as a whole, but the slope section with talc exposure at +1 335 m to
+1 380 m is in an unstable state. The talc layer has low strength and is prone to slaking upon contact with water, constituting
a dominant weak interlayer. The shear strength of its interface with the surrounding rock decreases significantly, forming a
potential sliding surface and leading to a deep shear-shallow tension failure mode of the talc-bearing slope. Accordingly, a
comprehensive treatment scheme of “7% cement-treated soil replacement + steel-plastic geogrid -+ blind ditch drainage at the
slope toe” was proposed and implemented. Nearly one year of on-site monitoring shows that the slope displacement curve is
generally stable and the treatment effect is remarkable. The established treatment technology framework of “instability
mechanism analysis — quantitative stability evaluation —treatment scheme design —treatment effect monitoring feedback” can
provide a theoretical basis and engineering reference for the treatment of slopes containing weak interlayers such as talc.

Key words: Talc-bearing soft rock slope, Slope stability, Limit equilibrium method, Cement-treated soil replacement, Slope

treatment, Numerical simulation
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Fig.1 Stratigraphic column of the Roan Group
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Fig.2 Failure condition of the talc-bearing

slope on the east side of the M Pit
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Fig.3 Three-dimensional numerical simulation model of

the talc-bearing slopeon the east side of the M Pit
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Fig.4 Contours of three-dimensional numerical calculation results for the talc-bearing slope on the east side of the M Pit
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Fig.5 Layout of computational profiles for the

talc-bearing slope on the east side of the M Pit
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the talc-bearing slope on the east side of the M Pit
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after treatment (2025)
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