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Bottom pumping roadway based on discrete-continuous coupling method
FAN Chaojun'’, ZHANG Jiaji'"?, LUO Mingkun*’, LAN Tianwei', LI Sheng’, JIANG Xiaofeng"’, YANG Lei'’
(1. Ordos Research Institute, Liaoning Technical University, Ordos 017004, China;2. College of Mining,
Liaoning Technical University, Fuxin 123000, China;3. Ventilation Department of Energy Division, Shanxi
Lu'an Environmental Protection Energy Development Company Limited, Changzhi 046002, China)
Abstract:To reveal the evolution patterns of surrounding rock failure in the bottom pumping roadway during coal
seam mining, this study investigates the 2901 working face bottom drainage tunnel in a coal mine. A continuous-
discrete coupled multiscale numerical simulation method was employed, supplemented by field borehole
observations for validation. The results indicate that the number of rock particle force chains evolves through
three distinct phases with mining advancement: initial stable stage, rapid decay stage, and dynamic stabilization
stage. Fracture evolution follows a multi-scale “point-line-surface” pattern, with failure predominantly
concentrated on the left rib and roof, exhibiting significant asymmetry. Based on the results of borehole peeping,
the roof is divided into three zones: fully developed joint zone, micro-joint initiation zone, and stable coal-rock
interface zone. The research conclusions provide a theoretical basis for the stability analysis of roadway

surrounding rock under similar conditions.

Keywords: bottom pumping roadway; coal seam mining; surrounding rock damage; force chain; cracks
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Tab.1 model finite element macro parameters

HZ JEEEm  wmE/(kgm™)  ABUREL/GPa FYIR A /GPa 2R J1/MPa P EEHE £ /() BUHLss B/ MPa
W mles 6.58 2550 4.50 4.00 3.50 31.00 1.20
YA 9.90 2684 5.50 5.20 4.66 3431 1.84

Ve 3.75 2450 2.86 2.17 2.90 30.00 1.70

Wb 1.29 2780 7.00 6.50 6.00 35.00 2.50

beaes 7.50 2450 2.86 2.17 2.90 30.00 1.70
Elip R 3.67 2 684 5.50 5.20 4.66 34.31 1.84
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RS 2 1.00 2684 5.50 5.20 4.66 3431 1.84
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Tab.2 microparameters of discrete element model of mudstone layer
2k i /GPa W (kgmT)  HRNIEELL EEEREL FATEELS A L/ GPa AT RESE WIE L RS S01(°)
7.2 2500 1.5 0.7 10.08 1.0 30
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Fig.6 cloud map of force chain evolution in bottom pumping roadway at different mining stages
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Fig.9 discrete element particle displacement contour map and measured diagram of surrounding rock in the bottom pumping roadway
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