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Method and Instrument for Measuring Cable Force of Cable-stayed

Bridges Based on Pulsed Magnetoelastic Multi-parameter

Wang Yujue'?, Yan Shuangsheng?, Liu Xiucheng!?, Wu Bin!?
(1.Faculty of Information Technology, Beijing University of Technology, Beijing 100124, China; 2. Faculty of
Materials and Manufacturing, Beijing University of Technology, Beijing 100124, China)
Abstract: As an important key load-bearing structure of cable-stayed bridges, the stress state of
cables is vital to the safety and reliability of bridge operation, and cable force is one of the key
indicators to evaluate the health status of cable-stayed bridges. The pulse magnetoelastic (ME)
method is an important method for detecting cable force. Still, there are some fundamental issues
to be resolved including: the existing cable force ME testing system is usually based on general
instruments, and they mainly collect the single induced voltage signal; the comprehensive
evaluation indicators of cable force characterization parameters are rarely reported, resulting in the

difficulty in comparison of cable force characterization parameters proposed by different teams,



and limiting the extraction of optimal parameters for cable force ME testing; temperature is the
main influence factor for ME cable force detection, which has been rarely experimentally studied.
To solve those problems, a ME instrument including pulse excitation circuit, signal acquisition
circuit, and wireless transceiver circuit has been independently designed. It can simultaneously
collect pulse excitation voltage, excitation current, induction signal, and tangential magnetic field
signals. The cable force characterization capabilities of those four multi-dimensional characteristic
parameters of pulsed magnetization response signals are analyzed, and a comprehensive
evaluation method for cable force characterization capabilities is proposed. Furthermore, through
the force-temperature coupling experiment of steel strands, two new temperature-insensitive
characteristic parameters are proposed.

Keywords: Cable stayed bridge; Magnetoelastic method; Cable force detection; Multifunctional

instrument
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