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Damage Identification of Hanger Fracture in Steel Arch Bridge
Based on Modal Parameter Identification Method
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Abstract; Steel arch bridge hangers subjected to long-term alternating loads are prone to high-cycle fatigue damage
and subsequent fracture, thereby compromising the overall load-bearing capacity and stability of the bridge. To explore
the feasibility of using modal parameter identification method for damage identification of steel arch bridges, a steel
arch bridge was selected as the research object. Based on the finite element model, eigenvalue analysis was conducted
for three situations: intact suspenders, one suspender fractured at mid-span, and two symmetrical transverse suspend-
ers fractured at mid-span. The influence of structural damage on natural frequencies and mode shapes was discussed.
Based on the vibration data of the bridge generated by white noise excitation, the changes in the natural frequencies
and mode shapes of the bridge before and after the failure of hangers were compared and analyzed by using the ERA
method, and the accuracy of using the ERA method for damage identification of bridge components was discussed. Re-
sults indicated that: the optimal location of measurement points for the damage identification in real bridge can be de-
termined based on the vibration analysis results of the finite element model with assumed component damage. For the i-

dentification of mid-span hanger ruptured, the positions of L/2, L/4 and L/6 can be selected as the monitoring loca-
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tions for the dynamic performance of the structure. The continuity of modal amplitude can be used as the modal purity

parameter to quantify the consistency of the identified modes, and the optimal modal order is 30. The modal parameter

identification method (ERA) can reflect the changes in the dynamic characteristics of the structure after the hanger

breaks by measuring the velocity response at key nodes.

Keywords: steel arch bridge; hanger rupture; natural frequency; damage identification
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#Es5  TM2  4.005  0.025  0.619  3.945  0.027  0.691  -0.060 3.903  0.032  0.816  —0.102
T™3  4.212  0.030  0.721  4.191  0.025  0.590  -0.022  4.195  0.021  0.495  -0.018
#E9  TMI 2,986 0.017  0.556  2.966  0.018  0.590  -0.020 2.961  0.018  0.621  —0.025
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