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Abstract: In order to study the wind-induced vibration characteristics and wind resistance performance of a
grand bridge under mountainous canyon terrain condition, and to take aerodynamic measures to ensure the
safety of the bridge during the whole construction and service periods accordingly, the wind environment of
the bridge is comprehensively detected and the design wind parameters are determined by using scaled terrain
model wind tunnel test according to the terrain characteristics of mountain canyon at bridge site. The flutter
performance and vortex vibration performance of the girder section in the range of large attack angle are
evaluated by spring suspension section model wind tunnel test, then the aerodynamic measures are added,
and the wind resistance effect of the aerodynamic measures is comprehensively tested. The relationship
between the wind speed measured by the test and the reference wind speed of the meteorological station near
the bridge site is established according to the equivalent principle of gradient wind speed, and a method for

determining the critical flutter wind speed according to different wind attack angles in this case is proposed.
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The result shows that (1) due to the influence of mountainous canyon topography, the wind attack angle of

this grand bridge is very large, and the wind speeds and the wind attack angles are distributed unevenly along

the bridge span; (2) the critical flutter wind speed of the bridge is smaller at larger negative attack angle,

and the wind speed redundancy of relative flutter test is very small; (3) for the design of the bridge flutter

performance control, the flutter performance of the main girder at negative attack angles can be improved by

setting the aerodynamic stabilization plate on the main girder steel truss bridge deck. After comprehensive

comparison and selection of different aerodynamic stability measures, the method of “3 longitudinal

permanent stabilizing plates under the main girder deck + 1 temporary stabilizing plate during the construction

period at the central separation zone on the bridge deck” is selected finally for this grand bridge to improve

the flutter performance of the main girder during construction and operation periods.

Key words: bridge engineering; flutter; wind tunnel test; steel truss girder suspension bridge
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Fig. 4 Terrain model in wind tunnel
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Tab. 3 Critical flutter wind speeds in segment model test
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