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Analysis on Surrounding Rock Stability of Soft Rock Roadway
Supported by Steel Tube Confined Concrete Supports During Mine
Dynamic Pressure

LI Xuebin, GAO Yanfa, HUANG Wanpeng, WANG Zhengze, HE Xiaosheng, TIAN Tian, ZHANG Xizhong
China University of Mining and Technology (Beijing), Beijing 100083, China

Abstract The distance hetween —225 roadway and 18 coal working face floor in Nanshan Mine is less than 5.8m, which is affected by
the dynamic pressure of 18 coal face’s recovery with a significant mine strata pressure behavior. High strength steel tube confined
concrete supports (STCCS) are adopted with the main steel tube of high—strength STCCS and ¢159mm x 8mm steel seamless pipe, with
the internal filled core concrete of C40 strength standard, and with the ultimate bearing capacity of STCCS of 1894.3kN , according to a
theoretical calculation. With the FLAC® numerical simulation and the in—situ monitoring, the influence of 18 coal face’s recovery on the
surface displacement and the stress state of =225 roadway sounding rock is analyzed. The results show that the mine strata pressure
behavior is significant in the scope of 30m to the working face during the mine dynamic pressure of the 18 coal face’s recovery, the
maximum vertical stress is 27.4 to 42.9MPa, and the stress concentration factor is 2.27 to 3.57. The surface displacement of -225
roadway sounding rock is less than 20mm when it is supported by STCCS, which meets the stability requirements of the roadway
surrounding rock.

Keywords mine dynamic pressure; STCCS; FLAC™; in—situ monitoring
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Fig. 2 Roadway failure state after 18 coal face’s recovery
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Fig. 7 Displacement curve of —225 roadway surrounding
rock during the 18 coal face’s recovery
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Fig. 8 Surrounding rock’s vertical stress before (a) and after
(b) the 18 coal face’s recovery
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Fig. 10 Relationship between the advance distance of the

working face and the displacement of the roadway surface
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