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Dynamic Classification and Control Technology of Mining Roadways Based on
Cluster Analysis of Mixed Data

MA Jun-jie', FAN Gang-wei’, WANG Wen-xing', WANG Xu-yang’* , WANG Yan-lin'
(1. Xibei Mining Shaocai Coal Mine, Shandong Energy Group, Pingliang 744000, China;
2. School of Mines, China University of Mining and Technology, Xuzhou 221000, China)

[ Abstract] 1In response to the issues of parameter homogenization and insufficient rationality in the support design of the mining
roadway in the Lingtai mining area, it is highly significant to conduct classification research on the mining roadway and propose
differentiated support strategies. Firstly, based on a systematic analysis of the geological conditions of the surrounding rock and the
matching relationship with the support system in the mining roadway of the Lingtai mining area, six classification indicators were
determined. Secondly, a mining roadway classification method based on mixed data clustering was proposed, extracting the
informational characteristics of numerical and categorical indicators and introducing a penalty competition mechanism to dynamically
optimize the number of clusters during the classification process. Subsequently, the proposed method was applied to classify 37
segments of the Lingtai mining areas mining roadways into four categories, validating the feasibility of the method. Finally, a field test
was conducted in the D segment of the 2502 transport roadway in Shaozhai Coal Mine. The results indicate that the maximum
convergence of the roof and floor of the test roadway segment is 109 mm, and the maximum convergence of the two sides is 113 mm,
with a small range of surrounding rock damage. The dynamic classification and differentiated support method for mining roadways can
achieve stable control of the surrounding rock in the roadways.

[ Keywords| mining roadway classification; roadway surrounding rock control; cluster analysis; differential support
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Fig. 8 Roadway support design in test area
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