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Point load strength test of fragile coal samples and predictive

analysis of uniaxial compressive strength
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Abstract It is difficult to obtain the standard coal samples for the fragile coal samples, and the uniaxial compressive strength cannot be
measured directly.The point load meter is used to test the laboratory point load strength of the broken coal in the form of cylinder and irreg-
ularity, and the 30 sets of test data are analyzed by mathematical statistics method. The distribution law of coal block point load strength
index and its relationship with equivalent diameter were obtained. At the same time, combined with the previous uniaxial compressive
strength and point load strength index formulas and its applicable scope, the uniaxial compression strength of fragile coal body in Xinyuan
Coal Mine was obtained. The results show that the coal load intensity index follows the Weibull Distribution, and there is no significant
difference in the shape distribution with the block size.For the point load test data clustering analysis, the point load intensity index is in-
versely proportional to the equivalent diameter. By establishing the relationship between uniaxial compressive strength and point load
strength index, it is concluded that the uniaxial compressive strength of the coal body in the broken area of Xinyuan Coal Mine is 0.7~4.9
MPa. It is of great significance to study the load strength test of fragile coal body and quantitatively estimate its uniaxial compressive
strength, which provides a basis for surrounding rock support of broken coal roadway.
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Fig.2 Placement of coal between loading platens for various shapes
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Table 1 Results of point load with different shape and size samples

5 L/mm D/mm W/ mm P/N D,/mm 1./MPa F 1.so/MPa
1 60.5 20.0 22.0 270.0 23.669 0.482 0.714 0.344
2 57.0 30.0 47.0 600.0 42.371 0.334 0.928 0.310
3 49.0 24.2 35.1 180.0 32.887 0.166 0.828 0.138
4 48.5 37.5 48.5 290.0 48.122 0.125 0.983 0.123
5 48.5 34.5 48.5 470.0 46.157 0.221 0.965 0.213
6 48.3 29.0 48.3 980.0 42.231 0.549 0.927 0.509
7 48.0 34.0 48.0 540.0 45.585 0.260 0.959 0.249
8 47.5 27.8 47.5 260.0 41.004 0.155 0.915 0.141
9 475 17.0 37.0 170.0 28.300 0.212 0.774 0.164
10 46.0 15.0 27.5 280.0 22918 0.533 0.704 0.375
1 45.7 26.0 42.0 340.0 37.288 0.245 0.876 0.214
12 45.0 18.5 21.0 210.0 22.241 0.425 0.695 0.295
13 445 17.0 22.0 170.0 21.822 0.357 0.689 0.246
14 43.0 19.0 19.5 140.0 21.720 0.297 0.687 0.204
15 43.0 18.6 21.0 140.0 22.301 0.281 0.695 0.196
16 42.0 17.0 39.0 250.0 29.055 0.296 0.783 0.232
17 42.0 18.0 20.0 280.0 21.410 0.611 0.683 0.417
18 41.0 21.0 31.0 120.0 28.791 0.145 0.780 0.113
19 38.6 20.5 25.8 120.0 25.951 0.178 0.744 0.133
20 38.5 18.0 28.5 340.0 25.558 0.521 0.739 0.385
21 37.5 20.0 27.0 120.0 26.222 0.175 0.748 0.131
22 37.0 24.3 30.0 200.0 30.467 0.215 0.800 0.172
23 36.0 18.0 27.3 380.0 25.014 0.607 0.732 0.445
24 36.0 20.0 31.5 250.0 28.323 0.312 0.774 0.241
25 33.5 15.0 26.0 260.0 22.284 0.524 0.695 0.364
26 325 17.5 23.5 130.0 22.883 0.248 0.703 0.175
27 32.2 21.0 23.0 200.0 24.799 0.325 0.729 0.237
28 29.4 18.2 27.6 100.0 25.290 0.156 0.736 0.115
29 29.4 18.6 23.0 170.0 23.339 0.312 0.710 0.222
30 28.0 17.0 20.5 270.0 21.065 0.608 0.678 0.412

HFS 1—11 RN 45.0~60.5 mm;JF5 12—18 SAEKE H 40~45 mm;JF5 19—24 Hfh K Hy 35~40 mm ;)55 25—30 Pk K 2y
28 ~35 mm,
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Table 2 Cluster analysis results of K—means
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Table 3 Formulae of uniaxial compressive strength and the corresponding point load
strength index over the years
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