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Fig. 2 Sandstone and PFC’ numerical specimens
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Fig. 3 Comparison of stress-strain curves between sandstone specimen test and numerical simulation
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Table 2 Comparison of peak strength of sandstone specimens between experiment and PFC™ simulation
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Fig. 4 Experimental triaxial failure modes of

sandstone specimens at elevated temperature
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Peak strengths of thermal sandstone specimens at elevated temperature under different confining pressures
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specimen at elevated temperature
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Study on the Strength and Failure Behaviors of Sandstone
Specimens at Elevated Temperature under Triaxial Compression

HUANG Yanhua'?, YANG Shengqi'"** , TIAN Wenling'*

(1. School of Mechanics and Civil Engineering,China University of Mining and Technology,
Xuzhou 221116,China;2. State Key Laboratory for Geomechanics and Deep Underground
Engineering, China University of Mining and Technology,Xuzhou 221116, China)

Abstract ;: Deep rocks are in high geostress and high temperature environment, which makes the exploitation
of deep resources face great challenges,so it is of great significance to study the triaxial mechanical behav-
iour of rocks under high temperature. This paper comprehensively adopts indoor test and numerical simula-
tion methods to analyze the influence of real-time temperature and peripheral pressure on the strength and
damage characteristics of sandstone,and reveals the law of rock thermal crack evolution. Firstly, triaxial
compression tests on sandstone with different real-time temperatures were conducted and the influences of
temperature and confining pressure on the mechanical properties of sandstone were obtained. Secondly, a
three-dimensional numerical model of sandstone was constructed using PFC™ ,and a set of microscopic pa-
rameters reflecting the mechanical behavior of sandstone were calibrated by comparing with triaxial com-
pression results at room temperature,on the basis of which a numerical simulation on sandstone under real-
time high temperature triaxial compression was carried out,and the numerical results were consistent with
the laboratory experimental results. The numerical results show that no microcracks are generated in the
specimen and the peak strength changes were not obvious when the temperature does not exceed 150°C ;
when the temperature exceeds 150°C , microcracks begin to sprout in the sandstone specimen. Under low
confining pressure conditions, the peak strength of sandstone decreases with increasing temperature. The
closure effect of high confining pressure on microcracks reduces the weakening effect of temperature on
peak strength of sandstone. The fracture pattern of thermal sandstone is influenced by both temperature
and peripheral pressure. The thermal sandstone exhibits axial splitting failure under low confining pres-
sure,and shear failure under high confining pressure.
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