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Experimental Study on Determining “Key Strata of Energy” of Rock Burst

QIN Zhongcheng, CHEN Guangbo, LI Tan, SUN Wei, FU Biao
(College of Mining and Safety Engineering, Shandong University of Science and Technology,
Qingdao, Shandong 266590, China)

Abstract: Based on the uniaxial compression experiments on rock specimens of coal, gritstone and fine sandstone,
the combined specimens of independent construction were subjected to uniaxial compression experiment. Then, the
situation of energy accumulation before the failure of specimen was explored. the law of energy accumulation was
discovered, and the “key strata of energy” was determined. According to the results, before the failure of binary
composites of FCF, CFC, GCG and CGC, the accumulated energy of coal amounted to 88.5%, 79.0% ., 71. 4% and
79. 6% of the total energy accumulated in the specimens respectively. Before the failure of binary composites of FGF
and GFG, the accumulated energy of gritstone took up 61.2% and 76.5% of the total energy accumulated in the
specimens respectively. In the ternary composites of FGCF, GCFG and CFGC, the accumulated energy of coal occu-
pied 79. 8%, 74. 0% and 76. 3% of the total energy accumulated in the specimens respectively while the the accumu-
lated energy of gritstone was 12. 1%, 22. 0% and 18. 8% respectively and the accumulated energy of fine sandstone
was 8.1%, 4.0% and 4. 9%. The greater the difference in the component’s hardness was, the more energy in the

soft rock dissipated. Thus, the soft rock, as the main carrier of energy leading to rock burst, is the “key strata of
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energy” of rock burst prevention and control and the impact of rock burst increases with the increase of the differen-
cein the component’s hardness. Accordingly, the ideas of direct and indirect release of energy were proposed to pre-
vent and control rockburst.

Key words: rock burst; composite specimen; energy accumulation; key strata of energy; uniaxial compression
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Fig. 1 A picture of some prepared rock specimens
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Fig. 3 Some representative stress-strain curves of different types of specimens
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Fig. 4 The failure forms of different types of coal-rock specimens
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Tab.1 The mean data of the parameters of the coal-rock specimens

il R./MPa E/MPa E,/k] E./k] Kg

C 12.45 968. 03 0.102 0.013 7.615
F 125.97 3522.45 18. 282 7. 800 2.344
G 55. 46 2 384.58 2.598 0.919 2.827
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Fig. 6 Pictures of certain composite specimens
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Fig. 7 The stress-strain curves of combined specimens
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Fig. 8 The failure forms of certain composite specimens
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Tab. 2 The average data of combined specimens

gl R./MPa E./k] E,/k] Ke

CFC 128.15 86.773 10. 197 8.510
FCF 11. 36 0. 104 0.017 6.020
GFG 123.07 68.325 24.419 2.798
FGF 53.57 3. 146 1.431 2.199
GCG 11.11 0.126 0.024 5.208
CGC 54,47 12. 877 2.998 4.295
CFGC 54.95 13. 947 2.058 6. 788
GCFG 11.27 0.127 0.018 7.039
FGCF 10. 83 0.099 0.015 6.503
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