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Abstract
In the process of mining, roadway driving along next goafis widely used due to its ability to improve
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mining efficiency and optimize ventilation systems. However, its surrounding rock stability is easily
affected by mining activities, posing significant safety risks. In response to the stability problem of
the surrounding rock of the 12411 working face in the Silian Second Mine, this paper comprehen-
sively uses theoretical calculation and numerical simulation methods to study the reasonable width
and stability of the reserved coal pillars, and conducts on-site industrial tests to detect the defor-
mation of the surrounding rock of the roadway during the mining period. The research results in-
dicate that: (1) Based on the limit equilibrium theory and combined with the actual geological con-
ditions of the mine, a reasonable width of 11 meters for retaining coal pillars is calculated. (2) Using
FLAC3D numerical simulation software, the stress distribution and plastic zone evolution charac-
teristics of the surrounding rock along the goaf after 60 meters of mining in the 12411 working face
are simulated and analyzed. The numerical simulation results show that under the influence of min-
ing, coal pillars can effectively bear the stress of surrounding rock and reduce the deformation of
the roadway. (3) During the mining period, the maximum displacement of the roadway roof was 171
mm, and the maximum displacement of the two sides was 140 mm. The deformation of the roadway
was relatively small, ensuring the safe mining of the coal mine.
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Figure 1. Bar chart of working face
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Figure 2. Layout of working face
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Figure 3. Numerical simulation model

3. BERIMRE

Table 1. Rock mechanics parameters
#1 BENFESH

FoRcd W (kg-m3) FRPERLE/GPa % J1IMPa B o £ /MPa
I 1346 0.8 15 0.5
WEes 2570 1.79 2.9 3.04
biliEa 2223 2.56 3.2 0.61
RIS A 2196 2.71 4.6 0.21

4.1. NADTHBRESH
FLAC3D 6.00
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Zone 7.7 Stress
Calculated by: Volumetric Averaging

4.4122E+05
-1.7500E+06
-4.0000E+06
-6.2500E+06
-8.5000E+06
-1.0750E+07
-1.3000E+07
-1.5250E+07
-1.7500E+07
-1.9750E+07
-2.2000E+07
-2.4250E+07
-2.6500E+07
-2.8750E+07
-3.1000E+07
-3.3250E+07
-3.5500E+07
-3.7750E+07
-4.0000E+07
-4.1893E+07

ABHT 5 m
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Zone Z.Z Stress
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Figure 4. Stress distribution map of surrounding rock in the 55 m ahead of schedule roadway
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Zone State By Average
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Figure 5. Distribution of plastic zone in surrounding rock of roadway within 55 m ahead of schedule
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Figure 6. Deformation of surrounding rock in roadway during mining period
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Figure 7. Application effect of underground roadway
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