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Analysis and experimental study on the effect of effective stress on coal and gas
outburst in crosscutting
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(School of Mechanics and Engineering, Liaoning Technical University, Fuxin, Liaoning 123000, China)

Abstract: The coal and gas outburst in crosscutting is the most serious dynamic disaster in coal mine in China.
The relationship between the critical effective stress and the exposed area was deduced according to the fold
catastrophe model. The maximum exposed areas of Fuxin Sunjiawan coal mine were presented under the different
mining depth. The relationship between the exposed area and the critical effective stress was analyzed. The
outburst coal seam at —1 100 m in Sunjiawan mine of Fuxin was studied. The experiment of the exposed area
influencing the coal and gas outburst was performed using the triaxial outburst instrument designed and developed
in-house and the coal briquette was put in the outburst instrument. The triaxial pressures were applied to the coal
samples to simulate the stress environment of coal seam. The different exposed areas were simulated by changing
the area of weak surface(30.19, 34.21 and 38.48 cm®). The results show that the critical effective stress increases
with the increasing of the exposed area. The calculated results agree with the experimental data, which verified the
formula of the critical effective stress. The critical effective stress and exposed area are main factors of the

intensity of coal and gas outburst in crosscutting. The distribution of coal powder after outburst has the
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characteristics of fluctuation. The outburst energy and intensity near the exposed face both increase with the

increasing of exposed area and critical effective stress.

Key words: mining engineering; exposed area; coal and gas outburst; critical effective stress; intensity of outburst
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Fig.1 The model of crosscutting
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Fig.2 The mechanical model of fractured zone
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Table 1 The calculation parameters of exposed area in

Sunjiawan mine of Fuxin
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Table 2 The parameters and calculation results of coal seam
under different depths
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Fig.5 The equipment of coal and gas outburst
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Fig.12 The distribution of pulverized coal quality in different
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