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Fig.2 Fault block structure of basic roof in the goaf

during mining in the upper wall working face of fault
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Table 1 Pressure transfer coefficient K under
different coal pillar widths of fault™'s
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Fig.4 Relationship between load above the coal pillar on the

fault side of the mining area and the size of the coal pillar
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Table 2 Mechanical parameters of coal rock
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e (kg/m) BiE/ Bie/ At smEE/ i/ igﬁa/
GPa GPa MPa MPa (°)
WA 1 2310 8.30 8.00 0.09 2.00 3.50 38
RA1 2420 417 2.86 0.22 1.40 1.00 30
2% it 1381 2.38 2.06 0.29 0.40 0.50 23
TeE 2 2420 2.77 2.86 0.09 0.33 1.00 30
e s 2 2310 4.16 2.10 0.09 2.00 3.50 38
e s 3 2310 2.13 1.60 0.09 2.00 3.50 38
WA 1 2530 3.37 1.76  0.14 0.60 1.20 34
AR A 2640 3.22  2.51 0.09 2.10 2.40 29
W R A 4 2530 2.13 1.76  0.09 1.90 3.50 38
b 2 2530 3.37 3.81 0.14 2.40 4.70 24
H+ 1910 7.68 0.80 0.31 34.00 1.28 18
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Fig.6 Cloud map of vertical displacement distribution of roof under different coal pillar widths
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Optimization of Coal Pillar Width in the Mining of the Foot Wall of Faults Under the Mined Out of Upper Wall
WU Yongping"?, CAO Jianli®, SUN Mingming®, ZHANG Hao'* , HUANGFU Jingyu®, DU Yugian®, HU Tao*
(1.Key Laboratory of Western Mine Exploitation and Hazard Prevention Ministry of Education,
Xi’an University of Science and Technology, Xi’an, Shaanxi 710054, China;
2.College of Energy Science and Engineering, Xi’an University of Science and Technology, Xi’an, Shaanxi 710054, China;
3.China Coal Energy Research Institute Co., Ltd., Xi’an, Shaanxi 710054, China)

Abstract;: Under the influence of faults and mining, the coal pillars width on the fault side of the foot wall working face restricts
the safe and stable production of the working face. Based on the engineering background of the 203 foot wall working face in the
second panel of Huangling Coal Mine, a combination of theoretical analysis, numerical simulation, and similarity simulation
was used to study the relationship between the load above the fault side coal pillar and the size of the coal pillar after the upper
working face was mined out. The displacement, stress evolution, and plastic zone distribution characteristics under the coal
pillar widths of 30, 26, 22, 20, 13, and 6 meters were revealed, and the overburden structure characteristics with coal pillar
width of 30 meters were analyzed. Through comprehensive analysis, the reasonable coal pillars width in the working face was
optimized. The results show that when the upper working face is mined out, under the influence of fault and mining, with the
decrease of coal pillar width, the load above the coal pillar on the fault side of the foot wall working face is divided into load
reduction zone, load transition zone and load stability zone. When the coal pillar width is 30 m, the high rock layer on the fault
side of the foot wall working face separates, and the stress concentration degree above the coal pillar is greater than that on the
other side, with strong bearing capacity and high stability. When the coal pillar width is reduced to 22 m, the maximum
subsidence and stress concentration of the roof near the fault side increase significantly, and the plastic failure of the coal pillar
begins to occur, and the bearing capacity gradually weakens. When the the coal pillar width is reduced to 13 m, the plastic zone
on the fault side develops towards both ends and above the working face to connect the coal pillar, resulting in poor stability of
the coal pillar. When the coal pillar width is reduced to 6 m, the maximum subsidence and stress concentration of the roof on
the fault side continue to increase, and the plastic zone continues to develop. Through similar simulation test, it is found that
when the coal pillar width is 30 m, the roof collapses and fills the goaf, and there is no obvious change above the coal pillar on
the fault side of the foot wall working face. Through comprehensive analysis, it is determined that the reasonable coal pillar
width on the fault side of the foot wall working face is 18 —22 m, which can improve the recovery rate of the working face and
ensure safe production of the working face.

Key words: Mined out of upper wall, Mining of foot wall, Coal pillar on the fault side, Coal pillar width



