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A novel forced motion apparatus

mIntroduction
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A novel forced motion apparatus

ing accuracy
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Identification of flutter derivatives

BRunning accuracy

Table 3 Criteria, confidence interval and comparison objects of
flutter derivatives (unit: mm)
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Extended application

Fig. 9 Amplitude-dependent aerodynamics of a

long-span bridge under a stochastic wind field
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Fig. 11 Application to the study of the
aerodynamics of flying aircraft

Fig. 10 Application to the study of
aerodynamic forces on a bluff body

BN

Fig. 14 Vehicle-bridge-wind coupling
problem
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Extended application
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Conlusions

« An FMA has been developed based on the PID control algorithm to
simulate different forms of wind-induced vibrations.

* Various motion types are realized in individual DOFs and coupling three
DOFs, including stationary and nonstationary DOFs.

* Running accuracy is verified under different external obstructions by tests
for a variety of wind loads and different driven weights.

* The rationality of the application of the FMA in the wind engineering field
has been verified by identifying and comparing the flutter derivatives of a
box girder section.

* Simulation of various motion types paves the way for its application in
structural wind engineering, including nonstationary aerodynamic forces,
vehicle-bridge-wind coupling vibration, pile-soil interaction and line-tower
coupled vibrations.
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