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Measurement of in-situ stress and relationship between the stress and geologic
structure in Datong mining area, China
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ABSTRACT In order to study the reasons and preventive measures of dynamic disasters such as shock bump and the destroy of rock
mass in mining engineering resulted from the outbhurst of mash gas and coal during mining, stressrelieving measurement and tempera-
ture and confining pressure calibration were made with improved CSIRO cells at 4 measurement points in Datong mining area- Based
on the measured results the invsitu stress tensor of each point was computed by a special computer optimization program > and the rela-
tionship between invsitu stress and geological structure was analyzed with the geological structure factors of the mining area- The rules
of invsitu stress distribution and the relationships between in-situ stress and geologic structure in Datong mining area were obtained-
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Fig-1 Schematic diagram of the structure of a modified CSIRO cell
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Table 1  Final steady strain values at the measuring points 107"

bl Ao Ass A Aiss Bo Bis Byo Biss Co Cis Coo Ciss
SK—XEXF 131 119 450 441 141 294 301 155 147 323 339 145
S5K—DSHF 135 507 740 371 118 217 391 315 128 347 618 402
1K 14 305 698 — 24 243 386 169 21 271 451 201
3K 172 207 254 199 161 224 275 196 185 239 285 221
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Table 2 Temperature strain ratio at the measuring points 10%C ™!

= Ao A A9 Ass By Bis Byo Biss Co Cis Coo Ci3s
SK—XEXF —8.95 —7.89 —1.56 —12.63 —2.63 —7.37 —5.79 —10.00 0.00 —5.79 —3.68 —7.37
5K—DSHF —3.89 —12.22 —16.67 —7.22 —11.67 —4.44 —6.11 —2.22 —6.67 —7.22 —11.67 —9.44
1K —4.55 —5.00 —29.55 — —0.45 —0.91 —1.36 —0.45 —0.91 —1.36  —0.91 0.00
3K —5.77  —4.23 —0.38 —6.92 —9.62 —5.00 —5.38 —15.38 0.00 0.00 —2.31 —5.38
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Table 3 Temperature strain at the measuring points 107°

5 Ao A Ago Az Bo Bis By Biss Co Cs Coo Ciss

SKXEXF 17 —15 —3 —24 —5 —14 —11 —19 0 —11 —7 —14

SKDSHF 7 —22 —30 —13 —21 -8 —11 —4 —12 —13 —21 —17
1K —10 —11 —65 - -1 —2 -3 -1 —2 -3 —2 0

3K —15 —11 —1 —18 —25 —13 —14 —40 0 0 —6 —14
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Table 4 Final strain at the measuring points for computing 10°°

NPy Ao Ay A A1ss Bo Bus Bao Biss Co Cis Coo C13s
SK—XEXF 148 134 453 565 146 308 312 174 147 334 346 159
SK—DSHF 142 529 770 384 139 225 402 319 140 360 639 419
1K 24 316 763 — 25 247 389 170 23 274 453 201
3K 187 218 255 217 186 237 289 236 185 239 291 235
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-o-B:;z Table 5 Computed stress of the measuring points
. ™ Cyys
IEjf&jJ/MPa %Eﬁ/MPa
& /MPa T
Oy 6} o, Tay Tyz Tex
B3 HE PR RE N L O B R i SK—XEXF 11.56  8.54  7.29 —2.48 —0.04 0.03
Fig-3 Confining pressure calibration curves of the rock core at mea~ SK—DSHF 12.64 11.47 8.79  —0.88 0.32  0.02
. . 97 i g
suring point near Wukuang west=21 incline shaft 1K 9.78 7.81 7.78  —9.79 0.54 —0.97
2.3 ﬂﬁﬁ;ﬂ“%i—l—%%% 3K 10.37 8.34 6.93 —2.81 —0.18 0.24
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Table 6 Computed principal stress of the measuring points
" BRENT] o1 R ER ) o2 /PNERTT o3
BUE/MPa Jri/() /() BdE/MPa i/ /() MME/MPa it/ () A/ O)
SK—XEXF 12.95 330.7 0.5 7.29 56.7 —83.0 7.14 60.7 7.3
S5K—DSHF 13.11 331.7 —1.8 11.04 241.4 —7.5 8.74 255.0 82.3
1K 12.05 325.0 —14.5 7.50 310.0 75.0 5.83 54.0 3.7
3K 12.36 324.9 3.2 6.91 164.8 86.6 6.37 55.0 1.1
FT AR A RECH R EE I — 14. 5%, SAE I K T TR R

Table 7 Computed result of the biggest shearing stress and side pres-

sure coefficient of the measuring points

WA 5 KBTI J1/ MPa MR 2550 A
SK—XEXF 2.905 1.635
SK—DSHF 2.185 1.500

1K 3.110 1.607

3K 2.995 1.789
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