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Intelligent Control Technology for Tie-Rod Tension in Tied—Arch

Bridges Considering Natural Vibration Frequency
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Abstract ; Due to the difficulty in accurately characterizing the intrinsic relationship between tie—rod vibration and tensile force in
the externally statically determinate yet internally statically indeterminate structure of tied—arch bridges, the relative error in tie—
rod tension control tends to be significant. To address this issue, an intelligent control technology for tie—rod tension in tied—arch
bridges, incorporating natural vibration frequency, is studied. The Hilbert transform is applied to identify the natural vibration
frequency of the tie—rods. The intrinsic relationship between tie—rod vibration and tensile force is quantified using string vibration
theory to obtain the theoretical tensile force value. Hydraulic servo control technology is employed to monitor the actual tensile
force in real time, intelligently identify the deviation between the current tensile force and the theoretical value, and control the
tensioning equipment to ensure the tensile force remains within the preset range. Experimental results show that with the proposed
method, the tensile force output by each hydraulic cylinder can be stably maintained around the preset value of 7 200 N even
under sudden load changes, achieving precise and stable control of the tie-rod tension.
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