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Causes and Management Scheme of Slope Collapse at
Bench Merging Section in Open-Pit Mines
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Abstract: As for the slope collapse at bench merging section in an open-pit mine, engineering geological analysis,
analysis with stereographic projection and mechanical analysis were employed to comprehensively explore the main factors
inducing slope collapse. Based on the causes and instability characteristics of slope collapse, a management scheme was
proposed and thoroughly demonstrated. The results show that the collapse of bench slope occurs under the combined
effects of rainfall infiltration and excavation at bench merging section, and induced effects of rock mass properties and
weathering fracture surfaces. A management scheme of “gravity retaining wall foot pressure + gravel soil backfilling +
shoterete and rock bolt support” was proposed. The overall stability coefficient of the slope after management is 1.39,
meeting the safety standard requirements.
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Fig.1 Schematic diagram of open pit boundary and

slope collapse position
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Fig.2  Slope collapse at bench merging section
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Fig.3 Analysis of bench slope with stereographic projection
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Fig.4 Precipitation in mining area before slope instability
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Fig.5 Stress analysis of dangerous rock mass

of bench slope
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Fig.6 Cause analysis for slope collapse at

bench merging section
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Fig.7 Support scheme for bench slope
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Fig.8 Section of designed gravity retaining wall
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Table 1  Physical and mechanical properties

of rock and soil masses
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Table 2 Maximum allowable values of parameters

in checking gravity retaining wall
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Table 3 Checking results of gravity retaining wall
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Fig.9 Distribution curve of axial stress in bolt
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Fig.10  Simulation of overall stability of supported slope
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