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Abstract: The temperature is a very important factor affecting the physical and mechanical properties of rock. Uniaxial
compression tests on sandstone after high temperature with six temperature levels between 25°C to 800°C under different
loading rates are conducted to investigate the influence of temperature on loading rate effect. The results show that the physical
properties of sandstone after high temperature appear to have a certain degradation, and that the density and longitudinal wave
velocity respectively decrease by 5.89% and 73.72% with temperature rising from 25°C to 800°C. With the increase of the
temperature, the peak strength and elastic modulus decrease little by little, but the peak strain increases gradually, and the
evolutionary process of the peak strength along with the temperature is strongly influenced by the loading rate. The peak
strength and peak strain of sandstone after high temperature have an obvious loading rate effect, and they obey the positive
linear relationship. The correlation parameter 4 characterizes the impact degree by loading rate, and with the increase of
temperature, parameter 4 first decreases and then increases. The failure mode of sandstone transforms from mixing failure of
tensile and shear gradually into a single shear failure with the increase of the temperature and loading rate, the damage degree
becomes increasingly more serious, and the fractal dimension also increases gradually.
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Fig. 1 Sandstone samples after high temperature
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Fig. 4 Axial stress-axial strain curves of sandstone
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Fig. 5 Variation characteristics of peak strength, peak strain and

elastic modulus with temperature
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Table 1 Fitting parameters of peak strength

s A B R

25°C 29.53 71.38 0.906
200°C 22.60 70.46 0.988
400°C 21.55 68.64 0.808
500°C 16.74 64.31 0.899
600°C 8.65 62.14 0.937
800°C 19.56 30.42 0.956
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Table 2 Fitting parameters of peak strain

s A B R

25°C 0.27 1.07 0.968
200°C 0.12 1.19 0.883
400°C 0.16 1.14 0.973
500°C 0.16 1.29 0.880
600°C 0.28 1.42 0.956
800°C 0.62 1.93 0.959
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