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Against the engineering background that the main roadway in the No.4 panel of Dadijing Coal Mine,
Inner Mongolia Yitai Dadi Coal Co., Ltd., needs to cross the protective coal pillar zone of Dashuigou
surface water body, this study investigates the feasibility and safety of main roadway excavation
under the conditions of the restricted mining zone, in accordance with the requirements of the "Three—
Zone" management for mine water hazard prevention and control. Based on the mine geological,
hydrogeological and mining technical data, the elastoplastic theory of coal pillars was adopted to
establish a mechanical model of the plastic zone of protective coal pillars, calculating the plastic zone
expansion induced by roadway excavation and the width of the coal pillar core zone. The probability
integration method was applied to construct a prediction model for overlying strata and surface
movement and deformation, quantifying the impact of main roadway excavation on the stability of
surface water bodies and overlying strata. Furthermore, FLAC3D numerical simulation was used to
verify the evolution of stress field, displacement field and plastic zone after roadway excavation.
The results show that, under the premise of strictly implementing advanced water exploration and
drainage, zonal monitoring, reinforced bolt—-mesh—cable—shotcrete support and emergency response
systems, the excavation of the main roadway in the No.4 panel crossing the protective coal pillar zone
of Dashuigou is technically feasible in terms of mechanics and water hazard control. This research
can provide a reference for similar roadway engineering projects in restricted mining zones of surface
water bodies.

roadway excavation; probability integration method; numerical simulation; surface
subsidence; feasibility demonstration
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