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The analysis of instability of coal pillar & stiff roof system

HE Guang-ling' > HONG Fang® WANG Yan-ping*

1. School of Civil Engineering Tongji University Shanghai 200092 China 2. State Key Laboratory for Disaster

Reduction in Civil Engineering Tongji University Shanghai 200092 China 3. Fujian University of Technology

Fuzhou 350014 China 4. Beijing Institute of Nuclear Engineering Beijing 100840 China
Abstract Based on the winklers hypothesis the stiff roof is assumed as an elastic plate It is totally
different with the conventional idea that the stiff roof is assumed as an elastic beam and the coal pil-
lars are equal to continuously and uniformly distributed support springs then the coal pillar and stiff
roof interaction system is formed. It is also assumed that the coal pillar is a stain-softening medium
which can be described by the approximate Weibulls distribution. The paper presents the instability
mechanism of the stiff roof and the coal pillar interaction system by using the Plate Mechanics and the
Catastrophe Theory then the catastrophe mechanism of the system instability is gotten and the mathe-
matical and mechanical instability criterion is given. At last taking Majiliang coal mine as an exam-
ple a good agreement exists between the theoretical and experimental results. The paper will be use-
ful for the further research of the coal pillar and stiff roof interaction system and constitution of rele-

vant codes.
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Fig. 7 The stiff roof displacement surface in initial
period of coal pillar
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