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Research on stress distribution characteristics of coal pillar in fully mechanized caving face

LLIU Ming, CAO Minyuan, LI Bo
(Tunbao Coal Mine of Shenhua Xinjiang Energy Co., Ltd., Changji 831114, China)

Abstract: For fully mechanized caving face with high gas and fault occurrence, coal pillar with
reasonable reserved width can not only support overlying strata pressure, but also isolate gas in goaf and
reduce gas diffusion. However, there is a lack of research on distribution characteristics of surrounding
rock stress under the condition of reasonable reserved width of different coal pillars at present, and it is
difficult to accurately determine the basis for calculating reserved width of coal pillars because factors
affecting coal pillar width in different mines are different. For the above problems, taking My, coal seam
on fully mechanized caving face of Tunbao Coal Mine as engineering background, the minimum width of
coal pillar is obtained by theoretical calculation, and stress distribution characteristics around coal pillars
with different width are studied by numerical simulation. The results show that: reasonable coal pillar
width is 30-40 m; horizontal stress in coal pillar tends to goaf side with the increase of coal pillar width,
which verifies that the increase of coal pillar width can transfer influence of horizontal stress on roadway,
so as to improve roadway stability; vertical stress of coal pillar has characteristics of double wave peaks,
and the vertical stress peak and stress concentration coefficient at roadway side and goaf side decrease with

the increase of coal pillar width; location of stress peak at roadway side is 2.5 m away from the roadway,
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then as the distance from the roadway increases, the vertical stress first decreases rapidly and then

increases slowly, and then slowly decreases after the stress peak appears on the goaf side. In order to

verify rationality of 40 m coal pillar width, field monitoring of drilling stress and gas concentration is

carried out on the fully mechanized caving face. The result shows that the coal pillar width of 40 m can

meet actual requirements of roadway support strength and gas diffusion.

Key words: deep coal mining; fully mechanized caving face; roadway support; gas control; reserved

coal pillar; coal pillar width; small coal pillar; surround rock stress distribution
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Fig.1 Layout of working face of My, coal seam
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Table 1 Correction coefficient of plastic zone

width of rectangular roadway

A5 38 FE 0 L 0.75~1.5 <0.75 >1.5
8 1.4 1.6 1.6

2.2 My B EBE AT B H

1192 ZE i T/ i M R Ax & o + 1 274 ~
41 338 m, JFF 42 E A +903 m~ +968 m, IR N
306~435 m, VR K 370 m; 1193 450k TAETH
MERE N +1275~+1 358 m, FRIrEmH

+981~+1 029 m,HIE K 266~ 377 m, T
322 m,

My 1o S50 2 Bl 2 i 4 B Jo S 0 &5 2R L 3% 2.,
AR Al 20 25 2R B M S Z N R A 0 =36. 57,
KR H 00 =3. 92 MPa, 215415 =i /1 &5
e=3.936, EEIE L £=0.25, 1192 ZEh TAETH T
A 1193 LR TAE T b A5 35 0 58 45 18 , 438 55 )
Bo=4.7 m, R & B hy=3. 7 m, %I Y 35 18 &
Pfer =2.35 mo R 1 AT R IXBE B S OE R
=140 HEPT R K, — B 2~4, ;| FLZEK
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a4 RS — 2 AT B Py=0, & X H
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WA AR B 1192 ZEH T AR R = X
0] i A 3 ) 5 IX9E B 430 A 3. 572, 4. 337 m,
1193 2 T AR 11 SR 25 XA A0 8 38 0] 38 14 X 58 B
WA 3.009,3. 068 m,
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Table 2 Measured results of physical properties of surrounding rock samples of My, coal seam

o W B/ P AL NS LR P AR o R4k 7/ A 4
(kg * m™*) % JiF /MPa % JiF /MPa g /GPa MPa M/
M, 42 1328.39 13.41 11.45 0.81 3.43 0.23 3.0 36
My S 2 TR 2 516.77 1.07 25.91 2.07 9.85 0.13 6.4 37
Mo HE 2 1283.12 10. 91 14. 05 .04 2.08 0.24 2.8 37
Mo 2 JEE AR 2 449.19 1.17 35. 30 L1 23.09 0.12 6.5 37
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Table 3 Shear strength test results of surrounding rock of

M, 1, coal seam at different shear angles

45° 53° 61°

WER ER S/ WIS/ TR/ BRI/ TERI/ DS/

MPa MPa MPa MPa MPa MPa

My 2 10.32  10.32 5.27 7.00 2.82 5.09

M #JZ
24.75 24.75 12.65 16.79 5.84 10. 54
Tit Ak
Mo HE 2 10. 85 10. 85 5. 60 7.43 2.55 4. 60
Mo B2 _
23.59 23.59 14.95 19. 84 5.75 10. 37
JE AR

THETE

B2 A T DX B A A A

Fig. 2 Coal pillar model of working face section
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Fig. 3 Distribution characteristics of horizontal stress around
coal pillars with different widths
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Fig. 4 Distribution characteristics of vertical stress around
coal pillars with different widths
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Table 4 Stress peak and stress concentration coefficient

in coal pillar

BEREYE  RhwE RIME || BTSN i
E/m  fH/MPa  PRE JE/m  f§/MPa R
13 37.31 5.0 30 17.85 2.4
20 25.65 347 35 1564 2.11
25 20.99  2.84 40 14 1.89
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Fig.5 Monitoring results of borehole stress
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Fig. 6 Gas monitoring results in working face
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