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Experimental study on impact mechanical properties and energy dissipation of

pre—drilled hole coal samples under impact load
HE Jie"***, WU Yongzheng'***, SUN Zhuoyue'***, LI Junchen'***
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Abstract: In order to study the mechanical properties and energy dissipation law of pre—drilled coal samples under impact loads, the cyl-
indrical coal samples with a diameter of 50 mm and a height of 50 mm containing axial holes were prepared. a split Hopkinson pressure
bar (SHPB) was used to conduct loading experiments with 8 hole sizes and 3 impact pressure levels. Using plane field strain measurement
technology (VIC-2D) and high-speed cameras, the dynamic stress, dynamic strain, crack evolution, failure modes and energy dissipation
characteristics of the specimens were analyzed. The results indicate that the dynamic stress-strain curve of intact and porous coal samples
under impact load exhibit micro crack compaction stage, elastic stage, plastic stage, and failure stage. Under the same impact pressure, as
the hole size increases, the dynamic compressive strength and dynamic peak strain both decrease. When the diameter of the hole increases
from 0 to 8 mm, the dynamic compressive strength and peak strain of the coal sample show a fast—slow zoning characteristic. Unlike in-
tact coal samples which mainly exhibit tensile failure, porous coal samples mainly exhibit tensile-shear composite failure, and as the hole

size increases, the internal crack propagation ability of the specimen weakens. In addition, this article reveals the energy dissipation law of
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coal samples with hole under impact loads. The transmitted energy and dissipated energy of coal samples with hole are negatively correl-

ated with hole size, while the reflected energy is positively correlated with hole size. This is mainly caused by the changes in the wave im-

pedance of the specimen caused by the hole. As the hole size increases, the wave impedance of the coal sample decreases, and its dissip-

ated and transmitted energy also decrease, which is consistent with the conclusion that the fragmentation degree of coal samples under im-

pact load is negatively correlated with the hole size. The research results are beneficial for clarifying the mechanism of drilling pressure re-

lief in rock burst roadways and providing theoretical support for the prevention and control of rock burst.

Key words: rock dynamics; split hopkinson pressure bar; bore hole; mechanical properties; energy dissipation
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Table 1 Basic physical and mechanical parameters
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Table 2 Impact loading test results

G5 L/mm D/mm mlg P/MPa vi(m-s™) &ls™! o/MPa 3
HO0-DO0.1 49.88 49.07 141.595 0.1 7.458 123 66.37 0.008 79
HO0-DO0.2 49.97 49.20 150.430 0.2 10.757 191 69.01 0.009 59
H0-DO0.3 49.28 49.95 148.220 0.3 12.980 241 71.22 0.010 95
H2-DO0.1 50.05 49.08 146.645 0.1 7.040 118 60.61 0.008 21
H2-D0.2 50.58 49.14 145.967 0.2 10.479 186 62.53 0.009 13
H2-D0.3 49.13 50.30 142.738 0.3 12.768 238 65.95 0.009 77
H4-DO0.1 50.00 49.07 139.421 0.1 7.543 121 57.88 0.007 57
H4-DO0.2 50.03 49.10 136.000 0.2 10.827 194 61.14 0.008 61
H4-DO0.3 49.15 50.26 140.034 0.3 12.987 238 63.67 0.009 21
H6-DO0.1 49.92 49.06 140.825 0.1 7.662 125 53.89 0.007 16
H6-D0.2 50.06 49.21 144.027 0.2 10.831 184 56.86 0.007 97
H6-DO0.3 49.10 50.07 141.348 0.3 13.123 234 59.25 0.008 46
H8-DO0.1 49.16 49.36 131.521 0.1 7.459 124 52.08 0.006 82
H8-DO0.2 49.21 50.12 130.141 0.2 10.841 186 55.60 0.007 22
H8-DO0.3 49.10 50.18 125.859 0.3 13.376 236 58.56 0.007 59
H10-DO0.1 49.95 49.10 143.876 0.1 7.167 124 45.81 0.006 67
H10-D0.2 50.04 49.12 133.123 0.2 10.796 184 50.26 0.006 89
H10-DO0.3 49.18 50.37 139914 0.3 13.203 238 53.52 0.007 14
H12-DO0.1 49.89 49.11 135.533 0.1 7.566 127 40.00 0.006 40
H12-D0.2 50.04 49.17 134.318 0.2 10.979 189 42.47 0.006 69
H12-D0.3 49.11 50.18 127.250 0.3 13.126 243 47.71 0.006 86
H14-DO0.1 49.98 49.07 127.682 0.1 7.439 124 32.96 0.005 43
H14-D0.2 49.93 49.06 130.580 0.2 10.792 197 36.49 0.006 12
H14-D0.3 49.26 49.97 124.046 0.3 13.085 244 37.50 0.006 64
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Table 4 Final failure modes of test pieces
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