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Study on the mechanical properties of sandstone under the influence of coal fire metamorphism

Jiahong Liu, Haijian Li*, Caiwen Zhou
School of Geology and Mining Engineering, Xinjiang University, Urumqi, Xinjiang

[ Abstract] To address slope failures and subsidence during the remediation of coalfield fire zones, this study
used coal-bearing sandstone from the Zhunan mining area in Uriimgqi, Xinjiang. High-temperature experiments
ranging from 25 to 1200 °C were conducted, and methods such as X-ray diffraction (XRD) and uniaxial
compression tests were employed to analyze the influence of temperature on the mineral composition and
mechanical properties of sandstone in coalfield fire zones. The results shows that temperature significant influences
the mineral composition of sandstone, thereby altering its mechanical properties. As the calcination temperature
increases, the peak stress, peak strain, and elastic modulus of the sandstone change synchronously, exhibiting three
distinct stages: rapid increase, gradual increase, and abrupt decrease. The strength of the sandstone reaches its peak
at 600°C. The findings demonstrate that the mechanical parameters of sandstone show clear stage-wise
characteristics with temperature variation, with 600 °C serving as the critical threshold at which strength transitions
from enhancement to deterioration.

[ Keywords] Coalfield fire area; Sandstone; Thermal damage; Mineral composition; Mechanical properties
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