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Bridge stuctures

* Bridge types
— Simple beam
— Truss
— Arc
— Suspension
— Cable supported
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Bridge structures

* Dynamic load types
— Vehicle
— Pedestrian
— Earthquake
— Wind




Aeroelasticity

 Tacoma flutter




Aeroelasticity

» 3D airplane instability




Background

» Structural dynamics (CSD)
» Fluid dynamics (CFD)
» Fluid-structure interaction (FSI)

* Instabilities
— Flutter
— Divergence
— Galopping
— Vortex shedding




Railway bridge

 FEM model of the bridge
» Load model

» Dynamic simulation

* Dynamic displacements



Railway bridge

* Bridge structure
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Railway bridge




Railway bridge
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Railway bridge

* 1St mode shape
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Railway bridge
* Rolling train




Railway bridge

* Displacements
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Oscillating flat plate

» Theodorsen flat plate theory

 Time dependent forces and moments
* Reduced velocities (Ured; U, o0mega, B)
* Flutter derivatives (Hi-4, Ai1-4)

* CFD model

» Validation of the CFD simulation



Oscillating flat plate

« CFD mesh




Oscillating flat plate

« Comparison
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Bridge deck

 Bridge over the Tisza river
* Wind tunnel tests

 Forced vibration method

« CFD simulation

« Comparison



Bridge deck

« CFD mesh




Bridge deck

* Velocity contour
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Bridge deck

« Comparison
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3D aeroelastic bridge model

* Full aeroelastic wind tunnel model

* FEM approximation for the mechanics
* Rough mesh for the fluid flow

» Simple turbulence model

» Coupling of the fields

« Comparison




3D aeroelastic bridge model

 FEM approximation




3D aeroelastic bridge model

* Dynamic mode shapes of the bridge
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« CFD mesh




3D aeroelastic bridge model
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3D aeroelastic bridge model




3D aeroelastic bridge model
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Objectives

 Full aeroelastic wind tunnel model

* Measurements

» Critical wind speed

« More detailed CFD and CSD models
* Validation



Thank you for your attention!




