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Research on Key Technologies for Cognitive Reconstruction and Fine Control of Active
Support System in Coal Mine Roadways

CHEN Kailuan
Zhangshuanglou Coal Mine of Jiangsu Xukuang Energy Co., Ltd., Xuzhou, Jiangsu, 221600, China

Abstract: In the process of deep coal mine roadway mining, the stress state of the surrounding rock is complex and varied. The
existing support scheme is difficult to accurately adapt to the actual working conditions on site. In addition, the on-site control method
is relatively extensive and the management accuracy is insufficient, resulting in frequent problems such as roadway support failure,
deformation and damage. The traditional passive support method and extensive on-site control mode are no longer suitable for the
development needs of intelligent mining in deep coal mines. Based on the coupling mechanism of rock stress evolution support, the
core connotation of active support, the mechanism of rock control, and the overall technical system architecture have been clearly
defined. Focusing on the refined control requirements of the entire process of roadway support construction, targeted research and
development have been carried out on core key technologies such as real-time perception of surrounding rock dynamics, adaptive
optimization of support parameters, intelligent monitoring of support status, and closed-loop control of the entire process, which have
improved the stability of roadway surrounding rock and the safety and reliability of the overall support system for reference.
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