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Vibration Control of Long-Span Suspension Bridges under Wind Load by Tuned Mass Dampers
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Abstract
Vibration control of long-span suspension bridges under wind
load by tuned mass dampers is presented. An advance and unique

finite-element-based areodynamic model that can be used to analyze

both flutter instability and buffeting response in time domain is also
proposed. The equation of motion in the time domain is expressed in
modal-coordinate state-space form. The turbulent wind is simulated
along the bridge span by ARMA model. The modal damping of a
structure-TMD system is analyzed by double mode-superposition
method. The numerical examples are performed on the three-
dimensional finite-element model of the Akashi Kaikyo Bridge with a
main span length of 1990 m. The results show that when wind velocity
is 20 m/s, the TMDs with 1% mass ratio in each direction can
significantly reduce the buffeting response in vertical, horizontal and
torsional directions by 14-24%. When the wind velocity increases, the
effectiveness of TMD in reducing the torsional response also increases
because the torsional aerodynamic damping reduces with the wind
velocity. However, its effectiveness in vertical and horizontal direction
reduces because the aerodynamic dampings in these directions increase
with the wind velocity and become more dominant than TMD. The

results also found that TMD results in no significant change in the

critical wind velocity for flutter instability.
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