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Modern lightweight and long-span structures are becoming increasingly slender and flexible thanks to continuous improvements in structural analysis techniques, construction methods, and the use of lighter and stronger materials. Modern airplanes, large roofs, and long-span bridges are just some examples of structures for which a design based on vibration and stability is of primary importance. 
	The thesis aims to investigate into the interplay between vibration and stability phenomena in elastic structures. On the one hand, the concept of stability is intrinsically a dynamic one, and is in general more appropriate to investigate this phenomenon from a dynamic point of view. On the other hand, compressive or compressive-like loads, even if they do not lead to instability, affect the dynamic behaviour of the structure since they influence its natural vibration frequencies.
	Three application areas constitute the objective of the present research: 

•	slender beams subjected to imposed displacements; 
•	space truss models subjected to dead loads; 
•	suspension bridges under aerodynamic loads.   

	Stability and influence of the applied loads on the natural frequencies are studied using analytical, numerical, and experimental tools. The experimental tests were conducted at the Politecnico di Torino in cooperation with the Fluid Dynamics Unit of the National Institute of Metrological Research (INRIM).
	The fundamental frequency evolution in slender beams subjected to imposed displacements is analyzed through an experimental study. Different values of geometric imperfections as well as different constraint conditions are investigated, and the natural frequencies are obtained using several methods. The experimental study conducted in the present research leads to recognize two different phases in the bending frequency vs. axial load curves in case of displacement controlled condition, therefore showing a different behaviour with respect to the force controlled case. After, we show how the experimental results can be interpreted and reproduced through numerical simulations. 
	The influence of dead loads on the natural frequencies of space truss models is investigated through a modal analysis with second-order effects. In particular, the effects of the direction and magnitude of the acting load are studied, leading to show an interesting aspect of the dynamic behaviour due to different effects of the geometric stiffness. In this case, numerical simulations are accompanied by some experiments. 
	Finally, the effects of steady aerodynamic loads on stability and natural vibration frequencies of suspension bridge decks are analyzed by means of a simplified analytical model. The single (central) span suspension bridge model  is considered, and the linearized integro-differential equations describing the flexural-torsional oscillations of the bridge deck are derived. In conclusion, some address on how this study might be integrated into the flutter analysis of long-span suspension bridges is provided.
	The quest for stronger, stiffer, and more lightweight structural systems is making the subject studied in this thesis increasingly important in practical applications in the areas of civil, mechanical, and aerospace engineering.
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				Abstract

				Modern lightweight and long-span structures are becoming increasingly slender and flexible thanks to continuous improvements in structural analysis techniques, construction methods, and the use of lighter and stronger materials. Modern airplanes, large roofs, and long-span bridges are just some examples of structures for which a design based on vibration and stability is of primary importance. 
	The thesis aims to investigate into the interplay between vibration and stability phenomena in elastic structures. On the one hand, the concept of stability is intrinsically a dynamic one, and is in general more appropriate to investigate this phenomenon from a dynamic point of view. On the other hand, compressive or compressive-like loads, even if they do not lead to instability, affect the dynamic behaviour of the structure since they influence its natural vibration frequencies.
	Three application areas constitute the objective of the present research: 

•	slender beams subjected to imposed displacements; 
•	space truss models subjected to dead loads; 
•	suspension bridges under aerodynamic loads.   

	Stability and influence of the applied loads on the natural frequencies are studied using analytical, numerical, and experimental tools. The experimental tests were conducted at the Politecnico di Torino in cooperation with the Fluid Dynamics Unit of the National Institute of Metrological Research (INRIM).
	The fundamental frequency evolution in slender beams subjected to imposed displacements is analyzed through an experimental study. Different values of geometric imperfections as well as different constraint conditions are investigated, and the natural frequencies are obtained using several methods. The experimental study conducted in the present research leads to recognize two different phases in the bending frequency vs. axial load curves in case of displacement controlled condition, therefore showing a different behaviour with respect to the force controlled case. After, we show how the experimental results can be interpreted and reproduced through numerical simulations. 
	The influence of dead loads on the natural frequencies of space truss models is investigated through a modal analysis with second-order effects. In particular, the effects of the direction and magnitude of the acting load are studied, leading to show an interesting aspect of the dynamic behaviour due to different effects of the geometric stiffness. In this case, numerical simulations are accompanied by some experiments. 
	Finally, the effects of steady aerodynamic loads on stability and natural vibration frequencies of suspension bridge decks are analyzed by means of a simplified analytical model. The single (central) span suspension bridge model  is considered, and the linearized integro-differential equations describing the flexural-torsional oscillations of the bridge deck are derived. In conclusion, some address on how this study might be integrated into the flutter analysis of long-span suspension bridges is provided.
	The quest for stronger, stiffer, and more lightweight structural systems is making the subject studied in this thesis increasingly important in practical applications in the areas of civil, mechanical, and aerospace engineering.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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