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Abstract: In response to the practical demands of safety inspection and long-term operation and
maintenance of cable structures, the core principles and applicable scenarios of six types of cable force
identification technologies are systematic ally, with a particular focus on the three-point bending method
for cable force identification. The current technological development status and the design progress of the
assoclated instruments are analyzed. On this basis, the key factors influencing the accuracy of this
method from critical dimensions such as initial error, lateral displacement, stripping length, and physical
flexural rigidity are analyzed. The research results indicate that each type of cable force identification
technology has a clear applicable boundary, and currently, dedicated cable force testing technologies for
existing cable structures are still relatively scarce. Although the three-point bending method has a
technical bottleneck in the detection of large-diameter tension cables, it is widely applied in engineering
practice due to its unique advantages, especially for the cable force detection of existing cable structures.
Additionally, to enhance the accuracy and applicability of the three-point bending method in cable force
testing, it is necessary to not only reasonably control the on-site usage conditions but also further optimize
the instrument structure design and improve the theoretical correction methods, providing technical
support for the long-term safe operation and maintenance of cable structures.
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Fig.1 Tooling method
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Fig.2 Cable force dynamic testing instrument( JMM-268)
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Fig.3 Cable force identification by ultrasonic guided

wave method
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Fig.4 Principle of magnetic flux method
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Fig.5 Cable force identification device by

optical fiber sensing
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Fig. 6 Principle of three-point bending method
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Table 1 Comparison of cable force identification methods
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Fig.7 Measurement errors varing with changing the cable

tension at different lateral displacement differences
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Fig.8 Measurement errors varing with changing the

cable tension at different stripping lengths
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