Cover Letter
Dear Editor,
We are pleased to submit our manuscript entitled “Experimental research on damage evolution and stability control of surrounding rock in deep coal mines” for consideration for publication in Geomechanics and Geophysics for Geo-Energy and Geo-Resources.
The study addresses severe stress concentration, progressive damage, and support instability caused by excavation unloading and mining disturbances in deep coal mine roadways. We propose a hierarchical control strategy comprising primary support for crack prevention, reinforced anchoring and grouting for crack reduction, and localized borehole drilling for pressure relief. Comparative similar-material physical modelling, digital image correlation, and field monitoring are used to investigate damage evolution, stress redistribution, and support performance.
The physical model tests show that, without support, cracking extends from shallow to deeper rock, the shallow rock loses load-bearing capacity, and the peak stress migrates into the deeper surrounding rock. Under hierarchical control, deformation becomes more uniform and anchorage forces increase steadily, with no support failure observed at twice the initial in situ stress level. Field application in the 1302 working face haulage roadway at Shaanxi Zhaoxian Coal Mine further demonstrates restrained roadway deformation, effective grouting reinforcement, and an improved surrounding-rock stress state.
By linking the evolution of excavation-induced damage to coordinated support, grouting, and pressure relief, this work provides experimental and engineering evidence for stability control in deep coal mine roadways. We believe it will interest the journal’s readers working on geomechanics, deep coal resource development, and underground excavation stability.
On behalf of all authors, I confirm that this manuscript is original, has not been published previously, is not under consideration for publication elsewhere, and has been approved by all authors for submission.
Thank you for considering our manuscript. We look forward to your response.
Yours sincerely,
Longpei Ma
Corresponding author, on behalf of all authors
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