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RESEARCH ON COUPL ING LAWSBETWEEN EME AND STRESSFIELDS
DURING DEFORMATION AND FRACTURE OF MINE TUNNEL
EXCAVATIONBY FLAC® SSMULATION
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(1. College of Energy and Safety Engineering Hunan University of Science and Technology Xiangtan 411201 China
2. School of Energy and Safety Engineering  China University of Mining and Technology Xuzhou 221008 China)

Abstract First the distribution laws of stress fields in the course of mine tunnel excavation are simulated by
means of FLAC® software and the stress value in each unit is obtained. Then according to the stress values and
the coupling laws between electromagnetic emission(EME) strength and stress fields during the deformation and
fracture of coal or rock the changing laws of EME strength during mine tunnel excavation are studied. The results
show that the changing rules of simulated stress are in accordance with that of the theoretical analysis and the
practical stratastress  which shows that the FLAC® method can appropriately simulate the changing law of stress
field in the course of mine tunnel excavation. The simulated values by taking a large area as EME resources are
only 3 8 percent larger than that by taking the stress concentration zone as EME resources which show that
EME signal received on the stress concentration zone reflects the deformation and fracture degree of coal or rock.
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The EME signa in head-on area along the direction of tunnel excavation increases constantly to the summit value
and then falls down along with the computation time step. The EME strength in the same monitoring point
increases firstly  and then increases dightly with the increase of the computation time step. The changing of EME
strength reflects the changing of internal stress after excavation. The practical measured results of EME strength
have the same changing tendency as the simulated results  which also testify the feasibility of the coupling method
between EME strength and stress.

Key words mining engineering fast Lagrangian analysis of continua(FLAC) tunnel excavation deformation and
fracture of coa or rock coupling between EME and stress electromagnetic emission(EME) stress fields
numerical simulation
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