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Numerical Simulation Analysis of Instability Failure of Coal Pillar in Mine Room Mining
JIANG Yujing, WANG Yahua, YAN Peng, ZHAO Zenghui

(State Key Laboratory of Mining Disaster Prevention and Control Co-founded by Shandong Province and the Ministry of

Science and Technology, Shandong University of Science and Technology. Qingdao, Shandong 266590, China)

Abstract; The stability of coal pillar in room mining is closely related to production safety. In order to predict and
prevent the instability failure of coal pillar in mine room mining, the finite difference method was used to analyze the
instability failure in this paper. The numerical simulation test of coal pillar uniaxial compression was carried out
based on FLAC® to analyze the characteristics of the stress-strain curve of the coal pillar and capture the symptom
information of instability failure. It was found that if the post-peak slope of the stress-strain curve was close to verti-
cal, the instability failure of the coal pillar would occur and that if the post-peak slope of the stress-strain curve was
not vertical, the total system strain would change slowly and the stability failure of the coal pillar would occur. Fi-
nally, the above criteria were applied to practical engineering problems by simulating the real environment of coal
pillar in coal mining area with FLAC®*", and the failure of coal pillar was analyzed in detail. The results show that
the post-peak stage of the stress-strain curve of the system is not vertical, that the strain of the system changes
slowly, and that the stability failure of the coal pillar occurs. Thus, by predicting the instability failure of the coal
pillar in projects in time, the proposed method can provide a guarantee for the life safety of miners.
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Fig. 6 Constraint condition of computational model Fig. 7 Global view of 3 D model of coal pillar
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Fig. 8 The plastic state of the horizontal plane of the center of the coal pillar after roadway excavation
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Fig. 9 The plastic state of the horizontal plane of the center of the coal pillar plane after maximum load
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Fig. 10 The vertical stress nephogram of the horizontal plane of the center of the coal pillar plane after roadway excavation
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Fig. 13 System stress-strain curve
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