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Identification of steel strands tension stress based on ARX system

identification model
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Abstract Steel strands are the most crucial component in pre-stressed structures and long-span bridges,
and its retained stress is the determinant of structure’s carrying capacity and durability. The propagation of
ultrasonic guide wave is taken as an independent system in steel strands, meanwhile, the extrinsic motivation
and data acquisition is taken as the input and output of the system. Then parameters of system model
are analyzed by ARX system identification methods which are relevant to strands tension force, and the
identification index is proposed which is based on the eigenvector of model parameter. The experimental results
illustrate that the identification index possesses a favorable monotone linear regularity and the determination
coefficient comes up to 0.964. Sensors arranged at the end face and side face of the strands have similar feature,
and the sensibility and regularity embody better in end face sensor correspondingly. The linear fitting slope of
identification index is stability in reloading process and influenced by loading paths diminutively.
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Fig. 1 Layout of experiment
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Table 2 Identification model parameters in different tension force
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