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Stress distribution and support optimization of the surrounding rock

of deep rectangular roadways
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Engineering, China University of Mining and Technology(Beijing) . Beijing 100083, China)

Abstract: The rectangular cross-sectional structure of roadways is prone to stress concentration, and it is therefore
necessary to analyze the roadway stability and propose targeted support optimization. A stress analysis model of the
surrounding rock in rectangular roadway,in the 5302 working face in Zhaolou Coal Mine,was established in this
study based on the complex function theory. The stress distribution of the surrounding rock with different buried
depth, width height ratio,and rock mechanical parameters was quantified. The optimization scheme of reinforcing
roof by bolt and reinforcing roadway walls by grouting was proposed, and FLAC™ numerical simulation verification
and field tests were carried out. The results showed that the optimized scheme could effectively improve the
mechanical properties of the broken surrounding rock and increase the self-supporting capacity of the roadway
surrounding rock. Compared with the original scheme,the control effect of the proposed optimization scheme was

more significant with the average deformation of the roadway walls reducing by 32.9%.
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Fig. 3 Simplified mechanical model of surrounding rock stress

in rectangular roadway
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Fig.5 Stress change chart of surrounding rock of rectangular

roadway under different depth of burial
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surface under different surrounding rock parameters
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Table 2 Mechanical parameters of surrounding rock in stratum of rectangular roadway in 5302 working face
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