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Study on the formation mechanism of rock slope under reverse fault control
Qiang Zeng Peng Zhang
The First Geological Brigade of Sichuan

[Abstract] In fault activities, reverse faults typically form unique structural configurations where the lower fault
zone develops a thrust syncline while the upper zone forms a thrust anticline. Using a rockslide case study at the
western bench of an open—pit coal mine in Inner Mongolia as a case study, this paper combines field
investigations with tilt photography technology to identify the unique slope structure of the western bench
controlled by the Qipanjing Reverse Fault. The study reveals the deformation characteristics and evolutionary
mechanisms of the slope. The distinctive slope structure serves as the intrinsic control factor for the landslide,
while bench—cutting engineering provides favorable conditions for vertical deformation of steeply dipping and
inverted rock layers on the western flank of the thrust syncline, along with upper limestone strata experiencing
downward displacement. The landslide formation process involves five stages: rock mass unloading during
bench—cutting excavation, bending and tilting deformation of lower fault zone rock layers, subsidence
deformation in fault fracture zones, potential slip surface penetration, overall downward displacement of the
upper limestone "downward displacement mass," and comprehensive creep sliding failure. Field evidence
demonstrates that blindly adopting simple bench—cutting load reduction methods without identifying landslide
mechanisms proves ineffective, potentially triggering progressive tilting deformation in subsequent layered or
plate—like rock masses and exacerbating slope instability. This research provides a theoretical framework for
analyzing bench instability under reverse fault control, offering valuable references for similar mining operations
and final bench design.
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