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Fig. 2 Plastic zone nephogram of four mining schemes
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Fig. 8 Displacement statistics of the side wall under different properties of the right side wall in the same

excavation position
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Fig. 9 Schematic diagram of displacement and stress change during excavation of horizontal two—row stope
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Study on Stress Isolation Effect of Mining Sequence in Broken Orebody
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Abstract: In the context of extracting a broken orebody, the implementation of artificially constructed stress
isolation measures is a critical approach to maintaining the stability of the mining site and ensuring operational
safety. The effectiveness of stress isolation is often influenced by the sequence in which the orebody is mined.
Utilizing the mining of a broken orebody in an underground mine as the engineering, context, this study aims to
investigate the evolution of stress isolation effects and to determine the optimal stoping sequence for Transverse
Longhole Open Stoping. A numerical model with dimensions of 15 m(length) x8 m(width) x24 m(height)was
developed using FLAC?® numerical simulation software to facilitate this investigation. Four mining schemes
were designed for analysis, namely (a)continuous mining from both sides towards the center, (b)spaced mining
from both sides towards the center, (c)continuous mining from the center towards both sides, and (d)spaced
mining from the center towards both sides. Numerical simulations for these four distinct mining schemes were
conducted using FLAC®® software. The results indicated that Scheme (¢) demonstrated the most advantageous
performance in production mining. Specifically, it achieved the smallest cumulative plastic zone volume
(51 782.8 m?), the least roof displacement(with a maximum displacement of 5.91 cm), and the most uniform
stress distribution, thereby signifying optimal operational conditions. Consequently, Scheme (c) is
recommended as the optimal mining sequence for Transverse Longhole Open Stoping of a broken orebody in a
particular mine, which entails continuous mining from the center towards both sides. To investigate the stress
isolation effect produced during orebody mining according to this sequence, particularly concerning the
isolation effect of horizontal and vertical stresses, separate simulations of the mining processes at vertical and
horizontal two-row mining sites were conducted. The displacement and stress distribution patterns during these
processes were thoroughly analyzed. The findings indicated that in the vertical two row mining site,
configuration, the vertical stress exerted on the roof of the lower stope during extraction was substantially lower
than the in-situ stress at that location, when compared to the upper stope mining scenario. This configuration
exhibited weaker stress concentration at the stope roof corners(3 MPa to 6 MPa) and resulted in smaller roof
displacements. The average vertical displacement of the backfill roof was 0.86 cm less than that of the ore roof.
In the horizontally aligned double-row stope layout, stopes with backfill sidewalls, as opposed to those with
original rock sidewalls, consistently remained within stress-reduction zones throughout the mining process.
After excavation, these stopes demonstrated reduced stress concentration at roof corners, with maximum
horizontal displacement and tensile stress in backfill sidewalls decreased by 5.14 cm and 0.66 MPa,
respectively, compared to ore sidewalls, culminating in a final sidewall displacement of only 2.2 cm. The study
concluded that implementing a continuous mining sequence from the center toward both sides during
fragmented ore body extraction could establish a stress isolation effect following stope backfilling, effectively
enhancing stope stability and ensuring safe mining operations. These findings provide valuable references for
similar mining operations. The research results can provide reference for similar mines.

Key words: stress isolation effect; mining sequence; FLAC’”; numerical simulation; broken orebody; mining
with backfilling
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