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Probability model of heterogeneous coal considering
correlation of mechanical parameters
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2. School of Mechanics and Engineering Science, Liaoning Technical University, Fuxin, Liaoning 123000, China)

Abstract: How to consider the relevance of mechanical parameters of heterogeneous coal is a key issue to simulate coal bed. The 102
sets of experimental data including elastic modulus, uniaxial compressive strength and tension strength are derived from Wulong
Mine of Fuxin city. Five dimensionless physical parameters including index of elastic modulus, index of uniaixal compressive
strength, index of tension strength, index ratio of tension vs. elastic modulus (IRTE) and index ratio uniaixal of compressive strength
vs. elastic modulus (IRUCE) are defined. Statistical analysis of the data shows that (1) Elastic modulus, uniaxial compressive strength
and tension strength all follow statistical distribution, and may be fitted by Weibull distribution. (2) Indices of elastic modulus,
uniaxial compressive strength and tension strength are correlative. (3) IRTE and IRUCE follow Weibull distribution. Then the
probability model of heterogeneous coal with the correlation of the mechanical parameters is presented. The corresponding virtual
generating system is developed. Two numerical cases are studied. In case 1 the virtual coal samples and the mechanical parameters
are generated with the correlation and without the correlation of mechanical parameters, respectively; and the verifications are
performed. The results show that the data from the former method are nearer to the experimental data. In case 2, the macroscopical
stress-strain curve and the failure process of the numerical coal sample from the both methods under the conditions of plane strain
and unaxial compression are studied. The simulating results from the former method are much better. Therefore the model proposed is
a better way to simulate the mechanical heterogeneity of coal.
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Table 1 Mechanical experimental data of the coal samples from 323 working face, Wulong Mine

iR mappp e DU Pl Hrk E71E ORI /WIS G 1 E AN 710 SN Hrk /KA EWiN
gz 5%%&% Wi gz R E W gz R dE W gz i W
/MPa  /MPa /MPa  /MPa /MPa /MPa /MPa /MPa /MPa /MPa /MPa
1 976 0.44 2.68 27 1108 0.48 3.12 53 730 0.59 3.03 79 787 0.35 1.53
2 887 0.46 2.84 28 1118 0.51 3.12 54 807 0.56 2.73 80 1436 0.78 222
3 928 0.60 2.68 29 1262 0.53 3.06 55 985 0.54 2.82 81 790 0.38 2.14
4 866 0.43 3.07 30 999 0.41 2.88 56 1114 0.53 3.33 82 1072 0.54 3.66
5 915 0.64 3.13 31 1229 0.41 3.23 57 811 0.47 2.66 83 1097 0.73 332
6 895 0.45 2.90 32 1117 0.50 2.94 58 964 0.38 2.94 84 732 0.15 2.16
7 1205 0.60 3.81 33 844 0.49 2.93 59 1061 0.42 3.06 85 947 0.49 3.34
8 1324 0.58 4.13 34 1393 0.50 2.94 60 1061 0.49 3.03 86 1083 0.46 2.94
9 1197 0.40 3.66 35 1285 0.65 3.63 61 1010 0.49 297 87 959 0.57 2.92
10 744 0.45 1.72 36 1135 0.49 2.78 62 1162 0.48 2.49 88 873 0.51 2.96
11 1525 0.50 3.33 37 1044 0.50 3.99 63 924 0.50 3.15 89 1139 0.55 3.18
12 993 0.59 3.46 38 1013 0.60 3.84 64 1238 0.43 3.12 90 1160 0.49 2.92
13 851 0.31 3.31 39 745 0.44 1.68 65 1003 0.45 3.36 91 717 0.50 2.93
14 804 0.22 2.58 40 1372 0.71 3.91 66 1113 0.49 3.19 92 1109 0.46 2.85
15 907 0.47 3.09 41 948 0.41 2.62 67 1001 0.48 2.87 93 1046 0.48 2.98
16 1134 0.28 3.29 42 1061 0.63 2.73 68 1013 0.60 3.84 94 1001 0.50 3.02
17 900 0.46 2.72 43 776 0.32 2.56 69 1209 0.53 2.82 95 893 0.42 3.15
18 1032 0.48 3.89 44 950 0.48 3.48 70 1389 0.35 5.43 96 969 0.58 2.81
19 892 0.30 3.23 45 1540 0.74 5.09 71 721 0.26 2.75 97 906 0.58 3.24
20 1056 0.57 1.66 46 1129 0.61 3.94 72 977 0.29 3.17 98 833 0.50 322
21 930 0.51 332 47 1084 0.46 3.72 73 754 0.34 1.88 99 1134 0.28 3.29
22 978 0.36 2.33 48 884 0.44 2.73 74 763 0.49 2.52 100 895 0.45 2.90
23 724 0.41 2.11 49 1273 0.72 3.58 75 895 0.43 1.56 101 745 0.44 1.68
24 779 0.42 2.84 50 708 0.36 2.15 76 813 0.37 2.66 102 895 0.44 1.50

25 1057 0.56 2.89 51 1030 0.38 3.12 77 1186 0.55 2.33

26 927 0.39 2.79 52 1074 0.51 3.85 78 844 0.36 1.57
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Table 2  Statistical parameters of experimental data
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Table 4 Statistical analysis of simulating data
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