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Mechanism and control measures of asymmetric deformation
of the floor in gob-side roadways with narrow
coal pillars under multi-field coupling

YU Yuanxiang, WANG Haoyi, MA Tianyou

( College of Architecture and Civil Engineering, Xi” an University of Science and Technology, Xi’ an 710054, China)

Abstract: In response to the practical problem of difficult support for the asymmetric deformation of the
floor in narrow coal pillar gob-side roadways, considering the weakening-strengthening effects of work-
ing face mining disturbance, groundwater seepage and support resistance on the strength of the sur-
rounding rock of the roadway, a mechanical analysis model of the goaf roadway under the coupling

effect of in-situ stress, disturbance and seepage was established, the analytical formula of the surround-
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ing rock stress of the gob-side roadway under multi-field coupling was derived, and the width of the
limit equilibrium zone of the coal rib and the maximum asymmetric damage depth of the floor of the
goaf roadway were determined. The results show that the width of the limit equilibrium zone of the solid
coal side of the narrow coal pillar along-the-seam roadway under disturbed seepage conditions is closely
related to such factors as the cohesion and internal friction angle of the coal body, in-situ stress, and
permeability coefficient. The width of the ultimate equilibrium zone of the coal pillar side of the narrow
coal pillar along-the-seam roadway is closely related to such factors as the stress concentration coeffi-
cient, roadway burial depth, lateral pressure coefficient, and support resistance. Under the multi-field
coupling effect, the floor of the narrow coal pillar along-the-seam roadway undergoes asymmetric de-
formation, with the failure depth of the side floor of the coal pillar being larger than that of the solid
coal side, and the maximum floor heave position being closer to the solid coal side. The failure depth of
the side floor of the coal pillar decreases with the increase of the cohesion of the coal body and the re-
sistance of the anchor bolt support, and increases with the increase of the stress concentration coeffi-
cient, disturbance degree, and seepage waler pressure. The maximum failure depths of the floor on the
solid coal side and the narrow coal pillar side of the 112208 working face along-the-seam roadway in
Linglu Coal Mine under the coupling effect of stress, disturbance, and seepage are 10. 46 m and
11. 88 m, respectively. After grouting reinforcement of the floor and optimization of the roadway support
parameters, the maximum failure depth of the floor is reduced by 53.7% . The field borehole inspection
and floor deformation monitoring data verify the rationality of the theoretical analysis, ensuring the safe
and efficient production of the 112208 working face.

Key words: gob-side roadway; disturbance damage; seepage weakening; asymmetric floor deformation;

control measures
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