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Fig.1 Mechanical model of the vehicle-bridge system
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Fig.7 Effect of speed of the vehicle on the mid-span deflection of the beam before and after TMD is installed
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VIBRATION ANALYSIS AND CONTROL ON VEHICLE-BRIDGE SYSTEM

Peng Xian Yin Xinfeng Mao Qiuhua
College of Mechanics and Aerospace  Hunan University ~Changsha 410082  China

Abstract The dimensionless differential equations of motion of system which consists of the bridge with rugged sur-
face and the vehicle with variable speeds were derived after a tuned mass damper TMD was installed. The system of
the simple-supported bridge with simple harmonic surface and the vehicle with uniformly variable speeds was re-
searched. The variable regularities of the mid-span dimensionless maximal deflection of the bridge were obtained with
acceleration deceleration initial speed mass ratio and roughness of bridge deck and the resonance vibration was
controlled by using TMD. Numerical results show that the effects of the acceleration deceleration initial speed and
mass ratio on the bridge are very large and the roughness of bridge deck can’ t be ignored because it produces the pos-

sibility of resonance vibration. The maximal amplitude of resonance vibration was reduced by TMD.
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