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Anlysis on the flutter mechanism and the charateristic of
the surface pressure for the flexible suspension rigid model

ZHOU Zhi-yong' , YANG Li-kun®,GE Yao-jun'

(1. State Key Laboratory for Disaster Reduction in Civil Engineering, Tongji University , Shanghai 200092, China;
2. Tianjin Municipal Engineering Design Academe, Tianjin 300000, China)

Abstract ; The flutter stability of bridges could be evaluated based on the wind tunnel test. However, the spatial
distribution of the surface pressures on the section is unclear. In this paper, the surface pressures of the flexible sus-
pension rigid model in the static and fluttering condition are both acquired with the same flow velocity. Based on ana-
lyzing the distribution of the surface pressures, the relationship between the pressures and flutter is gained by the prop-
er orthogonal decomposition (POD) method. The result shows that one of the eigen modes has a strong association to
the flutter with a dominant role to the torsion coeffience, so this mode is called ‘ dominant flutter mode’ . Meanwhile,
its normalized spatial distribution remains unchange during fluttering with the same frequency and divergence of the vi-
bration. The other modes are hardly relevance to the fluiter. We can also find that the pressure of the right part of the
section is lagged to the left part since the right part is the passive region with the impact of the characteristic turbu-
lence of the windward. Comparing with the result of the static condition, there is no any other similar modes expect
the dominant flutter mode? This paper will provide a new method to research the flutter mechanism.

Key words ; coupled bending and torsional flutter; pressure measure of the scale section; POD; dominant flutter

mode; flutter mechanism



