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Mechanical Analysis of Instability of Coal
Pillar and Roof System in Goaf
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Engineering, Fujian University of Technology, Fuzhou 350014, Fujian, China; 3. Beijing
Institute of the Second Nuclear Industry, Beijing 100840, China)

Abstract : Based on the Winkler’s hypothesis, the stiff roof was assumed as an elastic beam. It was
totally different with the conventional idea that the stiff roof was assumed as an elastic plate, and
the coal pillars were equal to continuously and uniformly distributed support springs. Then, the
coal pillar and roof interaction system was formed. It was also assumed that the coal pillar was a
strain-softening medium, and the damage constitutive model could be described by the
approximate Weibull’s distribution. Authors presented the instability mechanism of coal pillar
and roof interaction system by using the plate mechanics and the nonlinear dynamics theory,
then, the catastrophe mechanism of the system instability was gotten and the mathematical
criterion and mechanical condition were given. Finally, taking Majiliang coal mine as an
engineering example, the results show that a good agreement exists between the theoretical
analysis vaule and engineering real test data which provides an important reference for the further
research of the coal pillar and roof interaction system and constitution of relevant codes.
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