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Constitutive equations of coal containing methane based on mixture theory
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Abstract; Based on Truesdell’ s postulate of mixture theory, developed a new set of constitutive equations for satu-
rated mixtures of coal containing methane which was composed of solid coal, adsorbed gas and free gas. The pro-
posed constitutive equations show that mechanical properties of coal containing methane are determined by proper-
ties of coal constituents, coal pore distribution and adsorption/desorption characteristics of methane. Presented nu-
merical results of stress-deformation diagrams with various pore pressures obtained from the proposed constitutive e-
quations. The diagrams dedicate that adsorbed gas will cause coal to swell and result in elastic ratio to decrease,
and that confining pressure also has important effect on elastic ratio and deformation of coal containing methane.
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Fig. 1  Stress-deformation diagrams of various model Fig. 2 Relation of elastic ratio and pore pressure
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