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Application of geomechanical analytic approach of the principal stress orientation

SUN Xiang, YANG Zi-rong, ZHAO Zhong-ying
(Resource and Environment Engineering College, Liaoning Technical University, Fuxin 123000, China)

Abstract: Because there was dissension in the maximum principal stress orientation obtained by in-situ stress measurements by
different results measurements, the principal stress axis was determined by conjugate joints, fault occurrence, rake angle and
shift symbol of fault slip. Plumose fracture and orientation of dislocation was applied to find out whether sharp angle zone or
obtuse angle zone between two groups of conjugate joints was compressive zone. The method was applied in Dahuofang
reservoir conveying-water engineering and the results indicated that the orientation of the maximum principal stress was nearly
EW and identical with the measured data except the measuring points 6,7,8 and 12. The present method could be used to verify
whether the measured data was exact or not.
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Fig. 2 Stereographic chart of conjugate joints
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Fig. 1 Determination of principal stress axes with conjugate joints ® °
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Table 1 Application of conjugate jointsin stress analysis
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Table 2 Measured result of in-situ stress'™
/m Su/MPa SW/MPa SW/MPa FIMPa
1 86 5.46 4.24 227 2.322 N85° E
2 105 12.85 7.83 2.79 2.835 N61° E
3 149 14.06 8.86 3.94 4.023 N64° W
4 161 8.18 6.18 4.26 4.347 N65° W
5 166 14.82 8.82 4.37 4.482 N89° W
6 172 15.02 9.14 4.52 4.644 N43° E
7 176 14.66 8.22 491 4,752 N39° W
8 183 14.32 9.14 454 4941 N33° E
9 192 8.82 6.22 491 5.184 N69° W
10 202 14.38 8.98 5.35 5.454 N80° E
11 211 14.18 9.08 6.41 5.697 N89° E
12 221 14.85 7.95 5.97 5.967 N33° E
13 243 14.18 8.98 6.43 6.561 N89° E
14 273 23.30 13.06 7.37 7.371 N77° W
F=g* h, g=2.7X 10* kN » m™=,
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