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Abstract

As a core technique for ensuring the safety and stability of geotechnical engineering, bolt support
technology faces numerous challenges, including freeze-thaw cycles, chemical corrosion, and high
stress, in the context of deep-seated resource development and complex geological engineering.
This paper provides a comprehensive overview of the current state of research on bolt support tech-
nology both domestically and internationally up to 2025, and proposes a life-cycle intelligent con-
trol system based on digital twins, which utilizes a closed-loop system of multi-source perception,
dynamic decision-making, and active control to address the shortcomings in long-term performance
prediction and cross-scene adaptability, thus driving the advancement of bolt support technology
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towards intelligence and greenness, which is of great significance for the study of bolt support tech-
nology.
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Table 1. The influence mechanism of environmental factors on anchor bolt performance
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