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Monitoring algorithm for deep hole displacement of fractured rock
mass slope in open-pit mining
Zhang Zhouai, Miu Weifeng, Tian Yu, Li Xinpeng, Du Yongzhi, Zhang Peiyi

( National Energy Baorixile Energy Co. , Ltd. , Hulunbuir 021000, Inner Mongolia, China )

Abstract: The stability monitoring of fractured rock mass slopes in open-pit mining is a key link in preventing geological disasters and
ensuring production safety. Aiming at the problem of difficulty in accurately capturing internal displacement of such slopes, a deep hole
displacement monitoring algorithm suitable for fractured rock mass slopes is studied. This algorithm combines fiber Bragg grating
inclinometer technology to collect displacement data, and by drawing the slope displacement change curve, reflects the slope sliding situation
at different depths and time dimensions. It calculates the sliding rate of the slope and classifies it into five warning levels: green, blue,
yellow, orange, and red, based on the magnitude of the rate, as a criterion for landslide warning levels; And using the Saito Takataka
model to predict the final failure time of the slope, based on three time points with equal deformation during the accelerated creep stage, the
final failure time of the slope is calculated to achieve accurate monitoring and early warning. The results indicate that the displacement of
monitoring area 1 is significantly greater than that of area 2, and the displacement risk is higher, indicating a higher possibility of landslide
occurrence. The proposed algorithm can real-time and accurately grasp slope deformation, timely detect potential landslide risks, effectively
avoid slope instability accidents, and provide strong guarantees for mine safety production.

Keywords : open-pit mining; fragmented rock mass; slope; fiber bragg grating inclinometer tube; deep hole displacement monitoring
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Fig. 1 Fiber bragg grating inclinometer tube structure
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Fig.2  Open-pit mine slope
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