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Measurement and numerical simulation analysis of in-situ
stresses in Daanshan Coal Mine

PAN Yi-shan, TANG Zhi, YAN Hai-peng, LI Guo-zhen, LI Zhong-hua, GENG Lin
(School of Mechanics and Engineering , Liaoning Technical University , Fuxin 123000, China)

Abstract :In order to reveal the state and distribution of stresses in the Daanshan Coal Mine,the in-situ stresses was
measured by the hollow inclusion stress-relief method. Some conclusions are drawn as fallows : the in-situ stress of this
mine is dominated by horizontal stress. The orientation of maximum principal stress is approximately coincided with the
orientation of the principal stress of North China on the east of the Taihang Mountains. The direction of two principal
stresses at every survey point is close to horizontal. And another is close to vertical. The vertical principal stress is basi-
cally equal to the stress caused by self gravity. The deference of two principal stresses close to horizontal plane is lar-
ger. And the ratio of them at four survey points is 3.1,1.7,2.4,2.5 respectively. The maximum horizontal principal
stress increases quickly with depth. And the depth has comparatively small impact on the minor principal stress. There
are no abrupt changes of the size and orientation of in-situ stress in the same plane, which demonstrates that the in-situ
stress of this mine is relatively uniform. In addition,the numerical results of maximum principal stress obtained by the
ANSYS finite element software are identical with the measured ones.
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Table 1 Technical characteristics of in-situ stress measurement points
) 55 (A SRR /m BFLIRE/m LTI/ (°)  ERNFLBESA/ (o) REAEAESAREE/(°)
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2 +550 m KETE 1] 73 S4aLkAb 510. 417 7.6 255 5 180
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Table 2 Final strain data for calculation of in-situ stress

& A90 A0 A45 Al135 B90 BO B45 BI35 C90 CO C45 C135

1 190 218 138 249 51 190 85

2 112 165 150 30 96 114 132 154 180 190 158 154
3 230 28 88 97 127 230 91 82 41 191 140 142
4 218 163 163 65 56 318 143 88 183 153 98 88

73 175 214 130 133
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Table 3 Elastic modulus and Poisson’ s ratio of core

IS AR E/GPa MEL/N
1 128 0.24
2 127 0.23
3 125 0.27
4 125 0.26




W T — 1155 I LA 3t 17 0 R AL S0 A Sl

R4 WEAKNESE

Table 4 Values and direction of in-situ stress

D i KA/MPa Jrfi/(°) f3sf/(°)
o8 26.3 244 14.5
1 T, 13.5 -59 -64
T3 8.6 159 -20
o, 20.5 252 -7
2 T, 12.2 -16 -5
oy 9.3 109 -80
[ 19.1 232 12
3 o, 12. 4 -2 70
o, 8.1 139 15
[ 22.6 213 1
4 o, 12.6 -58 -80
Ty 9.2 122 -9
x5 HMNANE
Table 5 Components of in-situ stress MPa
M o, o, . Ty Ty Ta
1 22.7 12.0 13.8 6.2 -2.9 -2.2
2 19.6 12.9 9.5 2.4 0.2 1.4
3 14.8 12.5 12. 4 5.1 0.2 -1.7
4 13.2 18.7 12.5 6.0 -0.3 0.4
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Fig. 1  The finite element model
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Fig. 3 The curves of maximum principal stress
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