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Determination of Small Coal Pillar Width and Support Design for Fully Mechanized Mining
Faces at Hanju Coal Mine
Li Xianlei
Zhongmei Huajin Group Hanju Coal Industry Co., Ltd.
[Abstract] To reduce coal resource waste, improve coal recovery rates, and ensure the stability of the
surrounding rock in roadways, this study conducts an optimized design investigation on the width of coal pillars
for roadway support, using the 32205 fully mechanized caving face of Hanju Coal Industry Co., Ltd., China
Coal Huajin Group, as the engineering case. By integrating theoretical calculations with FLAC? D numerical
simulations, this study analyzes the distribution of plastic zones in the surrounding rock and the evolution of
stress under coal pillar widths of varying sizes. The results indicate that when the coal pillar width is 3 m, the
internal plastic zone becomes fully continuous, leading to a loss of load—bearing capacity; at a width of 5 m, the
elastic core zone measures approximately 1.5 m; when the width increases to 7 m and 10 m, the elastic core
zones expand to 4 m and 7 m, respectively. By comprehensively considering the anchoring requirements of bolts
(or cables) and the control performance of the surrounding rock, the optimal coal pillar width was determined to
be 6 m. Based on this finding, a combined support scheme utilizing bolts, mesh, and cables was proposed. Field

monitoring results demonstrate that the maximum approach displacement of the roadway roof and floor is 175.1
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mm, and the maximum approach displacement of both side walls is 203.5 mm, indicating that the deformation

of the surrounding rock has been effectively controlled. This research provides a valuable reference for the

design of coal pillar layouts in along—wayway mining operations under similar geological conditions.

[Key words] fully mechanized caving face; small coal pillar width; along—wayway mining; numerical

simulation; combined support
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