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Abstract ; The test results of mechanical properties of coal and rock are very discrete. Considering the correlation
of mechanical parameters, it is of great engineering significance to establish a prediction model of strength and
elastic modulus of coal and rock. The mass density and sound velocity of samples from a certain coal seam of
Longde coal mine were measured, and the standard deviation and variation coefficient of the mass density and
sound velocity were analyzed. Based on the uniaxial compression test of coal samples under different loading
rates, the influences of loading rate and sound velocity on the strength, compressibility and modulus of elasticity
of coal samples were analyzed by combining the scanning electron microscopy microstructure diagram of coal
samples. Based on the least square method, the multivariate regression models of strength limit, elastic modulus

with respect to density, sound velocity and loading rate of coal samples were established. The results indicates
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that for the coal samples from the same geological condition, their compressive strength and elastic modulus can
be well predicted by the obtained regression prediction models based on sound velocity value, coal sample density
measured before loading and the given loading rate, which can provide reference for the corresponding
mechanical analysis to coal sample or other follow—up studies.

Keywords : coal samples; uniaxial compressive strength; modulus of elasticity ; multiple regression model; least

square method ; sound velocity
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