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in Ultra-deep Roadways
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Abstract: As for a mine in Yunnan, the failure modes of surrounding rock in roadways buried at a depth of 1 500 m was
analyzed by adopting a combination of theoretical analysis, in-situ monitoring and numerical simulation for exploring the
variation law of surrounding rock stress. The results indicate that the surrounding rock in the main transportation roadway
and the drift transportation roadway near the ore body at a depth of 1500 m predominantly belongs to Class I and Class II
rock masses. The influence of stratum stability on the broken zone is greater than that of the roadway cross-sectional
dimensions. Under the disturbances of surrounding rock stress, mining-induced stress and blasting loads, the stress in
the arch corner of the roadway is higher than that in the side walls. Based on the failure modes of the surrounding rock,
a support method combining rock bolts, steel mesh and shotcrete was proposed. The 3DEC numerical simulation results
show that after support, the depths of the plastic zones in the side walls, roof and floor of the roadway are reduced by
0.5 m, 0.8 m and 0.6 m, respectively.
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Table 1 Mechanical parameters of surrounding rock mass in

-1 500 m roadway
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Fig.1 Stable destruction mode in roadway
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Fig.2 Progressive destruction mode in roadway
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Fig.3 Mutant destruction mode in roadway
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Fig.4 Displacement change of surrounding rock in roadway
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Fig.5 Monitoring result of broken rock zone
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Table 2  Classification of surrounding rock in broken zone
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Fig.7 Monitoring results of disturbed stress of surmunding rock
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Fig. 12 Distribution of plastic zone in supported roadway
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Table 3  Comparison of plastic zone depth before and after support

of deep roadway
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