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Abstract

Structures exposed to turbulent wind can be subjected to three interacting sources of excita-

tions. In fact the steady part of the wind causes self-excitation, whereas the unsteady wind

induces both parametric and external forces. In this context, a one d.o.f. system under the

concurrent presence of the self, parametric and external excitation, was studied in [1], where

the galloping of tall cantilever structures was analyzed. The Multiple Scales Method (MSM,

[2]) was used there in order to get the response to a mono-frequent unsteady wind flow, in case

of primary and secondary resonance. The analysis was then extended in [3, 4, 5, 6] for one

or two d.o.f. systems, and both periodic and quasi-periodic galloping were considered. In this

paper a 2 d.o.f. system, under the concurrent application of the self, parametric and external

excitation, is considered. The system, very similar to that already considered in [6], represents

two towers, weakly linked by a nonlinear purely viscous device, with geometrical and me-

chanical properties tuned to induce a 1:1 internal resonant condition. The possible occurrence

of a 1:1 resonant double Hopf bifurcation, obtained by varying the steady part of the wind, is

analyzed, as well as the modifications on the solutions due to the (multi-frequent) turbulent

part. A discussion of the transition from the internally resonant case to the non-resonant one

is also carried out, as the one presented in [7] relevant to the transition from double zero-Hopf

to zero-Hopf bifurcation.
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