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Numerical Study on the Mitigation of Torsional Vibration
of the Hangers of Suspension Bridges by Using Dampers

LI Shou-ying", WANG Shi-feng, CHEN Zheng-qing
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Abstract: The relative oscillation between the strands of the suspension bridge hangers could be effec-
tively mitigated by means of rigid spacers, but the hanger-spacer system may experience overall transla-
tional or torsional vibrations. In this paper, based on a four-strand hanger of the Xihoumen Bridge, the
ANSYS software was utilized to establish three kinds of computational models for the hanger-spacer-damp-
er system, and a series of free vibration analyses were carried out to study the characteristics of the univer-
sal curve for the torsional modes considering the effects of support stiffness and damper stiffness. The re-
sults show that the universal curves are affected by the torsional modes, and a unified universal curve can-
not be used for the design of the dampers for different torsional modes. The realizable maximum damping
ratio for torsional mode and its corresponding damper coefficient reduce with the decrease of the support

stiffness. However, the realizable maximum ratio for torsional mode decreases with the increase of the
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damper stiffness, but its corresponding damper coefficient increases.

Key words: suspension bridges; hangers; dampers; mitigation of vibration; torsional mode
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Fig. 1 Sketch map of computational models
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Fig. 2 Universal curve of the first two torsional modes
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