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Study on the Stability of Unilateral Exposed Filling Body in Subsequent Filling Stope of an Iron Mine
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Abstract: The stability of exposed one-step filling body on both sides is the key to safe mining in the two-step mining of subsequent
filling mine. By means of numerical simulation and field monitoring, the stress and displacement states of different positions under the
condition of one-step filling body unilateral exposure in 5371 stope of an iron mine were studied. The results show that the vertical
stress of the measuring point at the bottom of the exposed filling body changes the most, about 0.48 MPa. The horizontal displacement
of the measuring point at the top and closer to the exposed surface is larger, and the maximum horizontal displacement is about 32 mm.
The mining rate of the two-step pillar is logarithmically related to the maximum vertical stress and maximum horizontal displacement of
the exposed filling body. Different excavation times have little effect on the vertical stress at the bottom of the filling body, which is
about 1.92% , and have a great effect on the horizontal displacement of the top of the filling body, which is about 5.65%. The field
monitoring results show that during the two-step mining, the vertical stress in the middle of the unilateral exposed filling body changes
greatly, about 0.3 MPa, and the horizontal displacement of the top measuring point is the largest, about 30 mm, which is basically
consistent with the numerical simulation results. The research results can provide safety guarantee for the two-step mining work of the
iron mine,
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Fig.2 Measurement points layout
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Fig.3 Vertical stress variation curves of measuring

points at different heights
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Fig.4 Horizontal stress variation curves of measuring

points at different heights
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Fig.5 Vertical stress variation curves of measurement
points under different lengths in the

strike direction of the mining room
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Fig.6 Horizontal displacement variation curves of measuring

points at different heights
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Fig.7 Horizontal displacement variation curves of
measurement points at different depths

from the exposed surface
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at different mining rates
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Fig.13 Displacement monitoring results of

measuring points at different heights
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Fig.14 Displacement monitoring results of measuring

points at different depths from the exposed surface
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(7] 42 U HIONS 8 LA IS ¥ 3 10 g A S LA T oK
S A B B R R A3 50 R 1,92 % F1 5.65 % . Ak I ] R
RN 3 SR TO0H 7K 67 B8 1) 52 ) R T X6 78 LA RS
Rl

(3) XJ 5371 R 37 4 & 7o 45 1A To0 348 1 b 3 A
;3 R R I A5, JF AT IS W . WD A5 2R R,
BE A — 20 B mLR i 4 3 L 48 &% 5T R OAS [\ 5 8 19 3
TR R 2 B U B AE v R R I 48 R T ) R B
e RN SO ) AR A B, 29 Ry 0.3 MPa, TiUER I
KRR B KL 208 30 mm, 78 R B K RS
R, 5EBEE L 48 A & .

A SCIE I B AU B W B oY T
U sy g 70 LA PN I ) RIS, B R AR R i 1L M i 5T
TEUACHE B0 2 P R IER A 2 V20K, — IR AR IR
A FREIRAS . P, J5 S i F 5 51 2 A S
VA — D TR ST IR SR B R AR AT 1L AR 7 A
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