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Abstract: The damage and energy evolution characteristics of rocks under real-time high temperature are hot and difficult issues
in deep geological engineering. MTS815 program-controlled servo rigid testing machine and PCI-II acoustic emission instrument
were used for triaxial compression tests of sandstone under real-time high temperatures in this study, and the mechanical and
energy characteristics of sandstone under high temperature were analyzed and discussed based on the test results and introducing
the law of energy consumption evolution. The results show that: (1) There is a temperature threshold between 120 ‘C and

150 °C, which leads to thermal damage inside sandstone, and its peak strength is greatly reduced, and the macroscopic failure
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form is transformed from shear failure to tensile failure. (2) When the temperature is between 20 ‘C and 120 ‘C, the accumulated

AE energy, stored energy and released energy of sandstone increase with the increase of temperature; and when the

temperature is 150 ‘C, thermal damage occurs inside sandstone. Ac cumulative AE energy, energy storage capacity and energy

release capacity were significantly reduced. (3) The brittleness index of rock BE decreases with the increase of temperature. At

the temperature of 120—150 “C, the sandstone BE value decreases greatly from about 0.5 to 0.26, showing obvious plastic

characteristics. The influence of temperature on the mechanical properties, failure mode, acoustic emission activity, strain

energy evolution process and brittle state of sandstone is systematically analyzed. It is found that there is an obvious

temperature threshold, which changes all kinds of behaviors of sandstone obviously before and after the threshold.

Key words: real-time high temperature; thermal damage; acoustic emission; strain energy; brittleness; geological engineering.
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Table 1 Test results of sandstone under different tempera-

tures
mpecey R i LR

(GPa) (MPa)
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Table 2 Results of brittleness index of sandstone under

different temperatures

L S S, S, S,
(C)  (MPa) (MPa) (MPa) (MPa)
25 1.13 1.01 0.27 0.38 0.47 0.70 0.59
60 1.45 1.02 0.31 0.45 0.42 0.66 0.54
90 1.67 1.03 0.36 0.43 0.39 0.63 0.51
120 1.94 1.04 0.55 0.41 0.37 0.55 0.46
150 0.43 0.22 0.89 0.01 0.33 0.19 0.26
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Fig.15 Relationship between brittleness index BE and tem-

perature
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