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	Large amplitude forced vibrations of suspended cables exhibit a rich variety of nonlinear phenomena, as highlighted by various theoretical models and analytical or numerical treatments [1]. Moreover, depending on problem parameters, experimental investigations show the occurrence of also involved bifurcation scenarios to complex response, un-modeled in theoretical analyses, and provide hints about possible occurrence of low-dimensional chaos [2].

	In this lecture, an experimental polymeric cable with attached distributed masses, hanging between two supports at the same level and having geometrical and mechanical properties in the neighborhood of first crossover in the spectrum of in-plane natural frequencies, is considered. It realizes a reliable model of bare sagged cable. The system is in conditions of multiple internal resonance involving either all first four in-plane and out-of-plane, symmetric and anti-symmetric, modes (2:2:1:2) or only three of them (2:2:1, first in-plane and out-of-plane anti-symmetric, first out-of-plane symmetric), and it undergoes in-phase or anti-phase vertical motions of the supports at either primary or order ½-subharmonic resonance of the higher frequency modes. 

	Upon giving an overview on the dynamical and mechanical features of some main experimentally observed transition scenarios to chaos, along with their robustness, attention is focused on the unfolding of the cable complex forced dynamics triggered by a divergence-Hopf codimension two bifurcation. 

	

	Classes of motion, bifurcation scenarios and complex phenomena are analyzed via proper reconstruction techniques of the dynamics from experimental measurements, paying proper attention to the characterization of system dimensionality in terms of both time and space complexity. The former is accomplished by calculating invariant measures of the dynamics in embedding pseudo-phase-spaces, and obtaining hints on the actual number of degrees-of-freedom taking meaningful part in the response. The latter is made by identifying the configurations most visited in the system temporal evolution via the proper orthogonal decomposition of spatially contemporaneous measures, which provides us with meaningful information on also the mechanical meaning (spatial shape) associated with the involved degrees-of-freedom. 

	

	The experimentally observed transition mechanisms are interpreted in the background of canonical bifurcation scenarios from dynamical systems theory. In particular, bifurcation features to complex dynamics are analyzed based on an overall feedback between experiments and theory which allows us 

	(i) to qualitatively trace the experimental results back to a theoretical scenario, 

	(ii) to exploit hints from the latter to improve and steer the experimental analyses,

	(iii) to pursue ahead the physical investigation by detailing the most robust features of system response and  clarifying to which extent they can be referred to canonical scenarios from dynamical systems theory, 

	(iv) to improve cable theoretical modeling, 

	(v) to identify proper relevant reduced order models to be used for (partially) reproducing the experimental scenarios.            

	

	Based on the effects of the setup ambient temperature – by the way of material damping – on experimental results, a phenomenological reduced order model aimed at describing the interaction between temperature and forcing parameters is built [3]. Unfolding of canonical bifurcation scenarios is used to produce an highly degenerated periodically perturbed bifurcation set in an enlarged parameter space where the effects of material damping and forcing symmetry are evidenced. Considering the temperature as a controllable parameter besides excitation amplitude and frequency, and systematically investigating a thermally conditioned setup, allows us to interpret the experimental scenario in the framework of the unfolding of the normal form of the divergence-Hopf codimension two bifurcation with square symmetry, which acts as the organizing centre of the overall dynamics [4]. 

	Depending on control parameters, features of low-dimensional homoclinic chaos are evidenced for the system in the wider neighborhood of the divergence-Hopf bifurcation, within a strong richness and variety of observed response classes.
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