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The Influence of Prestressed Anchor Cables on the Evolution Law of Seepage
Paths in Fractured Rock Masses with Stress Redistribution
LiLei
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Abstract : As underground engineering projects gradually extend deeper, the coupling effects between in-
situ stress and seepage become more pronounced, making conventional passive support measures
increasingly ineffective in mitigating risks of water inrush and leakage. In this context, prestressed
anchor cables have emerged as a critical solution due to their ability to actively reshape the stress
field of surrounding rock masses. This paper systematically explores this issue through theoretical
modeling, numerical simulation, and engineering case studies. The results indicate that anchor cable
prestressing reshapes hydraulic pathways by altering fracture aperture and connectivity, exhibiting a
composite effect of weakening primary channels while activating secondary ones. Meanwhile, seepage
paths gradually demonstrate branching and discretization characteristics under the dominant influence
of the mechanical field, significantly delaying the onset of critical seepage conditions. Further analysis
reveals the coupled boundaries of prestress magnitude, arrangement pattern, and fracture geometric
characteristics, which are validated through typical engineering applications.
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