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Table 1 Calculated steps of mining and filling
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Table 2 Test results of mechanical properties of

filling body with different cement-sand ratios

KWt o./MPa o,/MPa E/MPa ” ¢/MPa o/

1:6 2.9 0.21 850 0.26 0.39 27.9
1:8 2.5 0.19 700 0.25 0.27 27.2
1:10 1.9 0.15 550 0.24 0.18 26.5
1:12 1.5 0.10 450 0.25 0.13 26.0
1:15 1.0 0.05 400 0.25 0.08 25.4
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Table 3 Rock mechanics parameters
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uRs! (kg/m?) GPa * MPa () MPa
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Fig.3 Vertical displacement cloud diagram of different mining steps (Unit: mm)
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Fig.4 Lateral displacement cloud diagram of different mining steps (Unit: mm)



IR F WG ARRBERSNE FXAREMRI[T]F LAFRE K ,2024,44(6). 29

(3) FEIR PRI 2 — A SR AR 37 0 )
FIAA =R G SGRE N 7.1 mm, = AR5 8L
N 10.5 mm,

32 BUERERAOSH

AT 20 R, V58 B — 25 ISR R SR 4L, [m]
K27 67 AN RELRME e, BB
5 70 LA 1 B8 4 DX R ) 43

IR IX 2 UL 5,37 B s 1 18 1) 0 7 5
H=EIWLE 6,

None
_Ishear—-n shear-p
shear-p

o shear—p tension—p
tension—n tension-p
tension—p

BS —S$BRREA_SORFLEEXZE
Fig.5 One-step filling body two-step

post-mining plastic zone cloud map
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Fig.6  Vertical stress and tensile stress contour of

filling in No.3 mine after two-step mining (Unit: Pa)
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Fig.9 The plastic zone cloud and the tensile stress

zone cloud of the strip filling body (B1 scheme) (Unit: Pa)
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belt filling structure (B1 scheme)
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Stability Analysis on Subsequent Filling Body in Open Field and Design of Belt Filling Structure
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Abstract: The stability of the subsequent filling body in the mid-segment mining of the rooms lacks systematic research, and the
strength design of the filling body mainly relies on experience and engineering analogy. In response to this issue, in order to
improve the strength design level of the subsequent filling body, the mechanical parameters of the filling body with different
filling ratios were measured based on the actual filling mining of a certain iron mine, and a large-scale subsequent filling analysis
model for evaluating consecutive backfill operations across seven mine rooms was established. Through numerical simulation
research, the plastic zone, stress, and deformation distribution of the first-step filling body after each mining step were
obtained, and the position and evolution law of the potential sliding surface of the filling body were calculated. The results show
that the instability and failure of the filling body in the first step occurs in the lower sections, around the midsection, and near
the ceiling. In this regard, a belt filling structure design was proposed, which means that subsequent filling does not require the
use of homogeneous filling strength, and should focus on strengthening the upper, middle, and lower weak areas, while other
filling areas can be filled with a lower strength. Analysis shows that this belt filling structure has a good overall stability and can
significantly reduce filling costs.

Key words: Strength of the filling body, Mid-segment mining, Subsequent filling, Belt filling structure, Numerical simulation





