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Abstract

Traditional slope support and anchorage quality detection technologies suffer from problems such
as empirical and static design, untimely operation and maintenance feedback, and poor adaptability
to complex geological conditions. To address these issues, this paper focuses on the intelligent anchor
bolt, systematically analyzes its working mechanism and core technical characteristics. On the basis
of comparative analysis with traditional monitoring technologies, this paper discusses the engineer-
ing application bottlenecks and internal constraints of intelligent anchor bolts, and prospects their
future development paths and improvement directions.
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Figure 1. Total station monitoring mechanism
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Figure 2. Existing smart monitoring
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Figure 3. Smart anchor bolt implanted into the roil soil
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Table 1. Comparison of traditional testing and smart monitoring
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Table 2. Slope warning levels based on anchor bolt monitoring
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