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Analysis of Energy Characteristics of White Sandstone at
Different Stress Levels Based on GRA Method
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Abstract

The uniaxial compressive strength of sandstone is a crucial parameter that characterizes its mechanical properties. To investigate
the energy characteristics and mechanical property variations of white sandstone under different stress levels, a series of tests were
conducted using the GRA method. The test samples were incrementally loaded to 10%, 30%, 50%, 70%, and 100% of the uniaxial
failure strength (i.e., stress levels i=0.1,0.3,0.5,0.7,1). Subsequently, the static elastic modulus and energy changes in white sandstone
specimens were analyzed. The results indicate that as the stress level increases, normal fractured specimens exhibit minimal creep
characteristics, maximum elastic modulus, increased total energy required for uniaxial compression, gradual decrease in sandstone
absorption ratio, and irregular increase in dissipation energy. Among various factors, the total energy of uniaxial compression shows
the strongest correlation with elastic strain energy and the weakest correlation with elastic modulus.
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