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Abstract: To address the challenges of large deformation, difficult control, and high maintenance in large cross-
section roadways under thin coal seam mining in a mine of Sichuan Province, a comprehensive study is
conducted. The study involves triaxial unloading and uniaxial reloading tests on roof rock, combined with
laboratory experiments, theoretical analysis, numerical simulation, and on-site monitoring. The damage
mechanism of coal-rock-coal roadways is analyzed, and an optimized support scheme is proposed and verified
through numerical simulation and field application. Results show that higher triaxial unloading degrees in
sandstone cause more severe damage and increased crack development. During uniaxial reloading, specimens

primarily exhibit shear rupture, tensile rupture, or a mix of both. The JRC-JCS model is used to analyze coal and
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rock damage under different JRC and JCS conditions. In coal-rock-coal roadways with a hard roof, damage is
mainly caused by coal body sliding. The radius of the roadway crushing zone is calculated. The optimized support
scheme is validated through numerical simulation. Field results indicate that surrounding rock deformation
stabilizes after 60 days. The average displacement of the roof and floor is 24.6 mm and 21.7 mm, respectively.
The support scheme effectively meet the safe production requirements.

Keywords: roof control; unloading damage; JRC-JCS model; numerical simulation
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