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Evolution Law of Surface Rock Movement and Systematic Analysis of
Shaft Stability for Mining of Super-Large Area in Deep Super-Large Mine
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Abstract; With a domestic super-large iron mine taken as research background, FLAC™ was adopted to calculate and
analyze the rock movement law by mining and backfilling operations of underground super-large area, and the
deformation degrees of the ground surface and shafts were also evaluated according to relevant standards. It is found that
the hanging wall and foot wall in the mining disturbed zone are concentrated within rock movement zones. The peak
displacements of subsidence and uplift are approximately 9 ¢cm and 6 cm respectively, which decrease gradually in an
arch-shaped pattern toward the ground surface or deep footwall strata. Meanwhile, deep mining activities tend to
aggravate the deformation of rock masses in middle sections. The maximum absolute values of surface inclination,
curvature and horizontal deformation are 0.22 mm/m, 0.002x107°/m and 0.12 mm/m, respectively, all less than the
maximum allowable deformation values specified in relevant standards. It indicates that deep mining is unlikely to induce
tilting deformation of surface buildings ( structures) , whereas the southern and northern service shafts are located within
the movement zones. Further shaft stability analysis reveals that the southern and northern service shafts are subjected to
mining disturbances, and the peak values of inclination, curvature and horizontal deformation of shaft wall are

0.52 mm/m, 0.09x107/m and 0.18 mm/m respectively, which are also within the permissible limits according to
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relevant standards. The maximum cumulative subsidence over time at each monitoring point of the main and auxiliary

shafts to the surface is less than 4.6 mm, which indicates that the underground mining of super-large area exerts slight

influences on the stability of the main and auxiliary shafts, as well as other buildings ( structures).

Key words: goaf; backfill mining; deep mining; super-large mine; surface rock movement; mine safety; shaft

stability ; subsidence monitoring
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Fig.2 Scope for surface stability analysis
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Table 1 Mechanical parameters of rock mass
AR 1 TR

ARFIE (g en™)  SURSRE/MPa LRI/ MPa w'm&%ﬁ;ﬁ% AL %%ﬁ/MPaﬁﬁﬁgﬁéﬁﬁ/(")

FtZE 1.90 3.75 0.10 5.55 0.35 3.90 22.00

PRI 2.50 16.32 1.30 2.10 0.33 2.32 37.00

R 2.69 13.49 0.30 4.49 0.27 3.54 34.69

KELE 2.70 14.12 0.28 10.12 0.24 4.06 30.21

Rk 3.26 43.37 1.86 31.62 0.20 8.20 35.37
O R TR A 1.77 3.33 0.33 0.84 0.31 0.30 37.00
ISR BE e LA 1.78 0.93 0.12 0.61 0.33 0.17 38.00
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Fig.6 Subsidence at profiles 1 and II after completion of

mining-filling in each middle section
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