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Diagram of a confined space in a gold mine underground

Fig. 1

in Guizhou Province
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Fig. 2 Diagram of inlcined installation of bolts
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Table 1 Main types of bolting support and their advantages and disadvantages
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Fig.3  Comparison of drilling construction in different spaces
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Fig. 4  Bolt anchorage zone located in weak rock strata
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Fig. 5 Integrated excavation—bolting machine
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Fig. 6 Diagram of forces on inclined bolts
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Fig. 7 Diagram of the improved technical path for bolt support in

confined spaces
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Application dilemmas and improved technical path of bolt support in

confined spaces in non-coal underground mines

Gao Lin"*?, Li Sheng', Wen Shiping’, Tang Rong', Zhai Haoran'
(1. Mining College of Guizhou University; 2. Coal Mine Roadway Support and Disaster Prevention Engineering Research
Center, China University of Mining and Technology (Beijing);
3. National & Local Joint Engineering Laboratory of Efficient Utilization of Advantageous Mineral Resources in Karst
Areas, Guizhou University; 4. Guizhou Xinhengji Mining Co., Ltd. )

Abstract: The application dilemmas and improved technical path of bolt support in confined spaces in non-coal
underground mines were thoroughly investigated. Non-coal underground mines often feature complex orebody occur-
rence conditions, and confined spaces are commonly encountered during thin orebody mining and up-hill cutting, lead-
ing to significantly reduced bolt installation efficiency and support effectiveness, which makes traditional bolt support
difficult to apply effectively. The characteristics of confined spaces in non-coal underground mines and their impact on
bolt support were analyzed, revealing that insufficient space height, poor equipment adaptability, mismatched plate
structure and stress, and difficulties in pre-tension control technology were the main factors restricting bolt support
effectiveness. Research progress in bolt support was systematically reviewed from both key technologies and engineering
application challenges. To address the application dilemmas of bolt support in confined spaces in non-coal underground
mines, an integrated improved technical path was proposed, including drill rig miniaturization, innovative special-shaped
plates, and precise pre-tension control technology. The future development direction of support technology in non-coal
underground mines was outlined, emphasizing that improved equipment adaptability, enhanced control precision, and
breakthroughs in material performance can provide comprehensive technical support for deep resource development
and continuously improve the safety and efficiency of non-coal underground mining.
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