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Experimental research on influence of loading rate and confining pressure on
energy evolution of coal
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Abstract: A serial of uniaxial and triaxial compression tests on coal samples under different loading rates and confining
pressures are conducted by using the TAW-2000 electro-hydraulic servo system. The characteristics of energy dissipation of
coal under different loading rates and confining pressures are studied, and the dissipation strain energy conversion rate is also
discussed. The results show that the elastic strain energy increases at first and then decreases at stage I of the uniaxial
compression tests, and the dissipation strain energy conversion rate, which has a negative correlation with the loading rate, is
relatively low. At stage II, the dissipation strain energy increases at first and then decreases with the increasing loading rate.
The maximum strain energy dissipation conversion rate occurrs at the peak point or axial stress suddenly falling point after the
peak point of stress-strain curve. The dissipation strain energy conversion rate is very sensitive to the confining pressure. That is,
the larger the confining pressure, the greater the dissipation strain energy conversion rate, and the faster the damage of the coal.
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Fig. 1 TAW-2000 electro-hydraulic servo rock mechanical
‘experimental system
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Table 1 Results of uniaxial and triaxial compression tests

FE  WFERSH/mm In#E R R/ E/

/MPa D H /(10*mms') MPa  MPa
0 49.24 101.28 5.0 16.010 8407
0 49.20 99.54 8.3 25.530 6104
0 49.13  102.68 11.6 17.870 5473
0 49.20 98.70 15.0 15.010 3939
0 49.15 101.06 18.3 8.750 3113
3 49.49  100.02 11.6 33.480 2902
3 49.35 98.63 11.6 32.348 3297
5 49.37  100.15 11.6 52.464 4338
5 49.33  100.10 11.6 55.501 4575
7 4941 100.11 11.6 77.883 4284
7 49.33 99.58 11.6 79.100 4174
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Fig. 2 Stress-strain curves under different loading rate
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Fig. 3 Stress-strain curves under different confining pressure
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Fig. 4 Curves of strain energy under different loading rates
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Fig. 5 Variation of strain energy under different loading rates
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Fig. 8 Change of strain energy with confining pressure
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