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Stability characteristics of surrounding rock and zoned support for upward
mining roadway in extremely close coal seams
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SUN Pengxiang”, WANG Minghui', ZHANG Jinpeng”
(1. Shandong Energy Group Luxi Mining Co., Ltd., Heze 274704, China;
2. College of Resources, Shandong University of Science and Technology, Tai’an 271019, China)

Abstract: To address the poor stability of surrounding rock and difficulties in roadway construction in upward
mining tunnels in extremely close coal seams, this study investigated the stability characteristics of the
surrounding rock of upward mining roadway in extremely close seams by taking the 113,,01 track roadway at
Guotun Coal Mine as its research context and employing theoretical analysis and field measurement methods. It
proposed a method for calculating collapse zone height based on drilling data and divided the roadway into three
zones for zoned support design according to the exposure of fracture zones. The effectiveness of the method was
verified through engineering practice. With collapsed and compacted lower coal roof and low development degrees
of surrounding rock fissures of the upper coal roadway, the surrounding rock structure exposed on site was
relatively complete and the overlying rock structure was in a stable state. A collapse zone height formula which

can predict the height of collapse zones was derived from the drilling data and its rationality was verified by the
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characteristics of the surrounding rock exposed in the actual excavation. The zoned support scheme was designed
according to the exposure of the collapsed and fractured zones in different areas of the roadway. The results of
roof separation monitoring and surrounding rock deformation monitoring showed that the roof separation tended
to become stable 30 days after roadway excavation and the surrounding rock deformation tended to become stable
about 60 days after roadway excavation, with the maximum roof deformation value of 27 mm, the maximum
surrounding rock deformation value of 126 mm., and the surrounding rock deformation rate of less than 1 mm/d.
The small secondary deformation degree of the surrounding rock caused by the mining influence of the subsequent
working face verified the rationality of the zoned support scheme.

Key words: extremely close coal seams; upward mining; surrounding rock; collapse zone height; zoned support
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Fig. 7 Profile map of the expected exposure of the cracks in the track roadway
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Fig. 9 Arrangement and grouting scheme of anchor rods and anchor cables for track roadway
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Fig. 10 Histogram of roof deviation value
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Fig. 11 Deformation curve of surrounding rock in the 113,,01 track roadway
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Fig. 12 Deformation of surrounding rock in the 113,,01 track roadway after mining impact
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