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Abstract: Accurately characterizing the spatial heterogeneity of rock mass stress environments
and evaluating the tectonic-geomechanical coupling complexity of coal mine stress fields there-
fore exert critical significance for both coal resource exploitation optimization and disaster-resil-

ient underground infrastructure design. Ningzheng-Binchang mining area was taken as the
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study area, explores the current tectonic stress pattern and the characteristics of the in-situ
stress field through the regional tectonic evolution analysis, focal mechanism interpretation,
and in-situ stress test. Based on the decomposition of principal stresses and considering the
three-dimensional stress state of rock masses, a stress state index used to characterize the
differences in the in-situ stress environment of rock masses was proposed. By selecting four in-
dicators, namely the mining depth of the coal seam, the maximum horizontal principal stress,
the strength-stress ratio of the surrounding rock, and the in-situ stress difference parameter,
an evaluation model for the complexity of the in-situ stress field of coal mine was constructed.
The results show that the focal mechanisms types of study area are diverse and the macroscopic
stress field is under the action of tectonic stress with torsion-compression and compression,
with the property of slipping around the intermediate principal stress. Moreover, the fitting
curves of the horizontal maximum principal stress with the change of depth significantly ex-
ceeds the national average level of coal mines in China, and is mainly in the near northeast-
southwest direction. The stress state index at some measurement points in Hujiahe coal mine,
Gaojiapu coal mine, and Tingnan coal mine exceeds 2. 7, indicating significant differences in
surrounding rock stress in these regions. The complexity index of the in-situ stress field in the
central and northern parts of the study area is relatively high, with local values above 0. 8. The
overall area near the southern and Yadian coal mines is below 0. 3, and the evaluation results
are basically consistent with the actual situation of rock burst in the study area.

Key words: Ningzheng-Binchang mining area;in-situ stress field; seismic source mechanism a-

nalysis;state representation;degree of complexity
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Fig. 2 Current tectonic evolution and stress distribution in the Ningzheng Binchang area
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Table 2 Calculation of each constants in the Ningzheng-Binchang mining area

F5 7 K, o/MPa v/ % ¢ 7 I K, 8/MPa v/ % ¢
BC-3 HESTESYE 3.48  35.80 216. 58 4,65 BC-9 = R AR 1.12  23.25 38. 45 2.42
BC-6 AFEMME 3,05 25.51 77.79 4. 45 BC-19 =R 1.08  10.58 29.56 2. 40
BC-2 [EROPCYN 3.29  35.25 231.57 4,44 BC-14 R 1.05  21.29 30. 52 2.37
BC-1 WHERMET 2,96 28.50  191.41 4.13 BC-40 e 0.58  10.34 55.45 2.35
BC-48 kg s 2,10 23,37 2.22 3.76 BC-4 RIS 1,05 9.26 45. 06 2.33
BC-50 kg 1,93 19.95 —4.78 3.62 BC-8 EMREET 1,04 21.38 45.99 2.31
BC-11 R 2.40  31.56 142.53 3. 60 BC-23 NS 0.65 11.83 45. 24 2.20
BC-12 EEREBT 2,02 29.58  150.51 3.19 BC-25 N FE B 0. 69 8. 66 43.70 2.17
BC-7 R AR 1.65 23.79 35.29 3. 04 BC-35 CERYEY 0,62 9.50 37.16 2.12
BC-42 kIR R 0.97 11,17 —47.13 2.85 BC-37 CRWEHY 0.79 11.45 16. 68 2.11
BC-26 R B 0.94 7.48  —41.48 2.72 BC-24 NE o 0.76 12.77 39.15 2.09
BC-18 Y 1.40  11.37 51.45 2.70 BC-33 K= 0.51 8.09 29.03 2.06
BC-17 R 1.40 9.62 62.11 2.67 BC-32 KOEIET 0.75 9.61 19.01 2.06
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BC-16 == AT 1.30 9.94 55.79 2.58 BC-22 B 0.57  11.06 23.19 1.97
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BC-41 BB 0.92  13.82  —22.27 2.49 BC-38 e 0. 46 4.63  —0.23 1.78
BC-20 o B 0.61 14.28 66. 96 2.47 BC-39 e 0.28 3.40  —9.90 1.69
BC-27 FHRMBT 0,80 7.33  —35.56 2. 46 BC-51 kIR 0,06 1.38 —33.15 1.51
BC-13 ERMEEY 1,11 22.26 28.92 2.45
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x3 FIEFERE A, ~B;(i=1,2)
Table 3  Judgment matrix A, ~B; (i=1,2)

Ay B, B, FE WA, /B),)
B, 1 5/4 0. 44
B, 4/5 1 0.56

x4 FIWTEERE B, ~C;(i=1,2)
Table 4 Judgment matrix B, ~C;(;=1,2)

B, C, c, WE WB,/C)
C, 1 2 0.33
c, 1/2 1 0.67

x5 HIWER B,~C (i=3,4)
Table 5 Judgment matrix B, ~C;(i=3,4)

B, c, c, WE WB,/C,)
c, 1 3/2 0.4
c, 2/3 1 0.6
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Table 6 Indicator weight of stress field complexity
for Rockburst
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