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Construction and Application of Transparent Working Face Platform
Integrating Geology—Numerical Model

Zhang Yuting', Zhang Fangshu',Niu Heping', Du Wengang™**, Zuo Kaiyong™
(1.Inner Mongolia Mengtai Buliangou Coal Industry Co., Ltd., Ordos 014016, China;
2.Xi’an Coal Transparent Geology Technology Co., Ltd., Xi’an 712000, China;
3.State Key Laboratory of Intelligent Coal Mining and Strata Control, Xi’an 712000, China;
4.Xi’ an Research Institute, China Coal Technology & Engineering Group Corp., Xi’an 710077, China;

5.College of Energy and Mining Engineering, Xi’ an University of Science and Technology, Xi’an 710054, China)

Abstract: Aiming at the problems of complex geological conditions and high mining risk in the mining
process of fully mechanized caving face in extra-thick coal seam, taking the fully-mechanized caving face of
extra-thick coal seam in Buliangou Coal Mine as the engineering background, a high-precision three-dimen-
sional model covering surface, stratum, roadway, and geological structure was constructed using multi-source
heterogeneous data fusion, integrating static, and dynamic and real-time geological data, combined with dy-
namic simulation and visualization technology. The geometric framework and stratigraphic attributes of the
geological model are transformed into the boundary conditions and rock layer partitions of numerical simula-
tion, and a "geological-numerical" fusion model which can be dynamically updated with geological informa-
tion as constraints is established. A transparent working face visualization platform for fully mechanized cav-
ing mining in extra-thick coal seams is developed. The field test results show that through the linkage analysis
between the underground working face and the fusion model simulation working face, the real-time support
pressure is compared with the stress distribution predicted by the numerical model to warn the roof risk, and
the overlying rock caving form and rock displacement distribution of different advancing distances are interac-
tively viewed, which significantly improves the safety and efficiency of fully mechanized caving mining in ex-
tra-thick coal seams and reduces the risk of accidents. Under the the safety guarantee and guidance of the
three-dimensional geological visualization research platform, the mining efficiency of the fully mechanized
caving face is increased by 3%, and and a total of approximately 23,000 tons of coal has been recovered accu-
mulatively from the fully mechanized caving face. The roof management and intelligentization level of Bulian-
gou Coal Mine have been enhanced, creating a safe mining environment for the working face. Meanwhile, this
transparent working face visualization platform offers broad application prospects in mine safety management,
efficient resource utilization, and intelligent transformation..

Keywords: Extra-thick coal seam; Multi-source heterogeneous data; Three-dimensional simulation;
Transparent working face; Visualization platform

(TiEmiE 4 % T 15)

36



