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Abstract

This work is devoted to the effect of vortex shedding on the Arc Majeur, a curved steel
sculpture of 52.5 meters high and only 2.25 meters wide, with a square section. This very light
weight and low damped structure is subjected to the phenomenon and so is equipped with a
tuned mass damper (TMD).

The first approach is about the mathematical modelling of vortex-induced vibration (VIV) in
order to predict the vibration amplitude of the structure. Firstly, the two models of the Eurocode
norm are presented. Then, a harmonic forcing model and the Vickery and Clark spectral model
are applied to the Arc Majeur with and without TMD. Finally, the wake-oscillator model of
Tamura is implemented.

The second approach of this work is to perform wind tunnel tests of an aeroelastic model.
First, the design of the experimental aeroelastic model is exposed. Then, the curved aeroelastic
model is tested in uniform and low turbulent wind. The same tests are performed on a rectilinear
model to capture curvature effects. In addition, these tests examine the influence of wind direction
because of the curvature of the model. Furthermore, the effect of wind turbulence on the VIV
phenomenon is investigated. Finally, a miniature TMD is tested in the wind tunnel.

The last chapter compares the two previous approaches. It appears that all the mathematical
models, each in their range of validity, are safe against wind tunnel tests. Our experiments show
that there is no significant effect of the curvature of the Arc Majeur on the VIV response.
The influence of the turbulence appears to be a determining factor in the mitigation of the
phenomenon. In conclusion, it appears that the Arc Majeur is not able to maintain its structural
integrity without the TMD for a uniform flow with little turbulence. Nevertheless, this analysis
gives more flexibility regarding the safety of the Arc Majeur.



