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Fig. 1 Microseismic event distribution
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Fig. 2 The seismic P-wave initial motion observed by seismometers in different stations
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Fig. 4 Schematic diagram of research segmentation area
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Fig. 6 Inversion results of zonal stress
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Fig. 7 Stress inversion results of the whole region
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Fig. 9 R-values of stress field inversion for each subregion
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xR A BEHBEMEER(ES DC,CLVD,ISO FE&tt)
Field data seismic catalog (including DC,CLVD,ISO component proportion)

Event ID Lon Lat Dep PDC PCLVD PISO MO/ (10 Nm) Mw
1 116. 893 3 35.423 8 0.615 0.09 0.70 0.21 1.950 1 0.76
2 116.893 5 35.423 4 0. 643 0.16 0.59 0.25 1.821 0 0.74
3 116. 893 1 35.423 6 0. 642 0.38 0.43 0.19 1.189 9 0.62
4 116. 893 3 35.423 5 0.637 0.12 0.59 0.29 1.563 6 0.70
5 116.892 9 35.423 6 0. 589 0.52 0.19 0.29 1.005 3 0.57
6 116. 893 4 35.423 6 0. 633 0.09 0. 50 0.41 1.689 6 0.72
7 116.892 9 35.423 7 0. 590 0.18 0.74 0.08 1.398 7 0.67
8 116.893 5 35.423 3 0. 626 0.48 0.26 0.26 1.347 1 0. 66
9 116. 893 4 35.423 4 0. 666 0.52 0.38 0.10 2.848 3 0.87
10 116.892 9 35.423 7 0.613 0.59 0.12 0.29 3.869 6 0. 96
11 116.892 9 35.423 4 0. 640 0.68 0.12 0. 20 4.704 2 1.01
12 116. 893 4 35.423 7 0.587 0.17 0.55 0.28 4.388 6 0.99
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Event 1D Lon Lat Dep PDC PCLVD PISO MO/ (10" Nm) Mw
13 116.893 2 35.423 9 0. 587 0. 44 0. 36 0.20 2.050 6 0.78
14 116.892 9 35.423 4 0. 607 0.42 0. 34 0.24 2.341 8 0. 81
15 116.893 1 35.423 4 0.670 0.59 0.28 0.13 4.709 6 1.01
16 116.893 3 35.423 0.635 0.53 0.21 0.26 2.706 4 0. 86
17 116. 8936 35.422 4 0.639 0. 45 0.42 0.13 2.1216 0.79
18 116. 8935 35.422 8 0. 655 0. 33 0.28 0.39 1.548 3 0.70
19 116.893 7 35.422 3 0.628 0.16 0.42 0.42 3.616 9 0.94
20 116. 893 4 35.422 4 0. 600 0. 85 0. 04 —0.11 1.342 6 0. 65
21 116.892 8 35.422 3 0.594 0.10 0.82 0.08 2.289 7 0.81
22 116.892 9 35.422 5 0.624 0.57 0. 20 0.23 1. 826 4 0.74
23 116. 894 2 35.422 4 0. 660 0.77 0. 05 0.18 2.144 9 0.79
24 116. 893 4 35.421 9 0.621 0.56 0.42 0.02 3.382 9 0.92
25 116.893 8 35.421 7 0. 654 0.10 0. 66 0.24 3.455 6 0.93
26 116.893 1 35.420 5 0. 644 0.10 0.78 0.12 2.033 6 0.77
27 116.893 6 35.419 9 0.675 0. 33 0.28 0.39 2.303 9 0. 81
28 116.893 9 35.420 9 0.667 0. 39 0. 54 0.07 2.842 8 0.87
29 116.894 3 35.420 4 0.643 0.49 —0. 40 —0.11 2.7255 0. 86
30 116.894 3 35.421 9 0. 604 0. 34 —0.45 —0.21 6.950 8 1.13
31 116.893 9 35.421 7 0. 605 0. 46 —0. 37 —0.17 3.589 4 0.94
32 116.894 3 35.421 6 0. 581 0. 20 —0.55 —0.25 2.262 5 0. 80
33 116.893 3 35.420 3 0. 604 0.75 —0.17 —0.08 2.543 7 0. 84
34 116.894 5 35.420 3 0.624 0. 66 —0.13 —0.21 3.225 2 0.91
35 116.893 9 35.422 2 0.674 0.73 —0. 20 —0.07 2.803 0 0.87
36 116.894 2 35.421 3 0.599 0.02 —0.54 —0. 44 2.941 2 0. 88
37 116.893 1 35.421 0.61 0. 24 —0. 36 —0.40 2.669 8 0. 85
38 116.893 6 35.420 5 0.642 0. 25 —0. 50 —0.25 1.885 1 0.75
39 116.894 7 35.423 6 0.613 0. 90 —0.06 0. 04 1.035 4 0.58
40 116.894 6 35.423 9 0.632 0. 26 —0. 40 —0. 34 1.690 5 0.72
41 116.894 8 35.423 9 0.597 0.07 —0.56 —0. 37 2.500 5 0.83
42 116. 895 35.423 7 0. 659 0.17 —0.41 —0.42 1.991 5 0.77
43 116.894 3 35.424 2 0.618 0. 83 —0.12 0. 05 2.4919 0.83
44 116. 894 2 35.424 0.596 0. 34 —0.43 —0.23 2.938 4 0. 88
45 116. 894 6 35.423 2 0.58 0.37 —0. 37 —0. 26 1.995 7 0.77
46 116.894 9 35.4238 0.627 0.47 —0.25 —0.28 1.041 6 0.58
47 116.893 3 35.4199 0.627 0.91 0.04 —0.05 1.924 0 0.76
48 116. 895 2 35.4237 0.593 0.47 —0. 34 —0.19 1.835 4 0.74
49 116.894 8 35.4243 0.618 0.41 —0.50 —0.09 2.260 2 0. 80
50 116. 895 2 35.4239 0. 585 0.55 —0.22 —0.23 1.343 1 0. 65
51 116.895 1 35.4241 0.65 0. 54 —0. 36 —0.10 2.227 6 0. 80
52 116. 895 35,4242 0.672 0. 39 —0.47 —0. 14 1.946 3 0.76
53 116.894 8 35.4242 0. 606 0.19 —0.42 —0. 39 2.405 6 0.82
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Application of MTfit and MSATSI to study the focal mechanisms and stress fields of

microseismic events in a certain coal mines

XU Rui ', ZHAN Kai', KONG Chao*, WANG Cong”, WANG Chao’, LIANG Chuntao'
(1. Key Laboratory of Earth Exploration and Information Techniques of Ministry of Education
Chengdu University of Technology, Chengdu 610059, China;
2. Shandong Keyue Technology Company Limited. Jinan 250014, China;
3. Shangdong Energy Group Company Limited, Jinan 250014, China)

Abstract: Microseismic monitoring is crucial for mine safety as it offers early warning signals for coal mine security. For

the first time, MTfit and MSATSI techniques were employed to analyze microseismic events at 63

upper

06 working face in Dong-

tan Coal Mine, selecting 53 pivotal incidents to invert the source mechanisms and ascertain the orientation of the maximum hor-

izontal principal stress. This has revealed the relationship between mining activities, source mechanics, and rock strata frac-
tures. The findings indicate that the microseismic source mechanisms in the sixth mining area are predominantly characterized

by normal and reverse faulting, with a significant CLVD component, and that tensile and compressive fracturing dominates the

mines seismicity, Furthermore, stress field analysis allows the identification of the direction of maximum horizontal principal

compressive stress, clarifying the tectonic stress conditions of the surrounding rock and offering a fresh perspective for under-
standing rock mass fracture and stress reorganization triggered by face mining.

Keywords: MTfit; MSATSI; microseismic monitoring; focal mechanism; stress field inversion





