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Masonry arch structures, and, more in general, vaulted structures, are traditionally assessed using a well-established approach, such as linear elasticity or limit analysis, whereby system behaviour at the intermediate stage −that occurs when the material’s tensile strength has been exceeded but the collapse mechanism has not yet formed− is disregarded. With an evolutionary fracturing process analysis for the stability assessment of a masonry arch it is possible to capture the damaging process that takes place when the conditions evaluated by means of linear elastic analysis no longer apply, and before the conditions assessed through limit analysis set in. Furthermore, the way the thrust line is affected by the opening of cracks and the redistribution of internal stresses can be checked numerically.
The evolutionary calculation method presented in this paper takes into account the intermediate cracking stage and uses a constitutive law providing a closer approximation to the actual behaviour of the structural material. By applying this numerical model the monumental arches of the Vittorio Emanuele I Bridge over the Po River, and the Mosca Arch Bridge over the Dora River both in Turin (Italy) are described. The different behaviors under increasing load of the two structural schemes –the Mosca Bridge is a very thin shallow masonry arch, while the Vittorio Emanuele I Bridge presents three-centered rounded arches– are deeply investigated by means of the evolutionary analysis.



Stability assessment of masonry arches by evolutionary fracturing process analysis / Accornero, Federico; Lacidogna, Giuseppe; Invernizzi, Stefano; Carpinteri, Alberto. - (2013), p. 112. (Intervento presentato al  convegno XXI Convegno dell'Associazione Italiana di Meccanica Teorica ed Applicata tenutosi a Torino nel 17-20 Settembre 2013).
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				Abstract

				Masonry arch structures, and, more in general, vaulted structures, are traditionally assessed using a well-established approach, such as linear elasticity or limit analysis, whereby system behaviour at the intermediate stage −that occurs when the material’s tensile strength has been exceeded but the collapse mechanism has not yet formed− is disregarded. With an evolutionary fracturing process analysis for the stability assessment of a masonry arch it is possible to capture the damaging process that takes place when the conditions evaluated by means of linear elastic analysis no longer apply, and before the conditions assessed through limit analysis set in. Furthermore, the way the thrust line is affected by the opening of cracks and the redistribution of internal stresses can be checked numerically.
The evolutionary calculation method presented in this paper takes into account the intermediate cracking stage and uses a constitutive law providing a closer approximation to the actual behaviour of the structural material. By applying this numerical model the monumental arches of the Vittorio Emanuele I Bridge over the Po River, and the Mosca Arch Bridge over the Dora River both in Turin (Italy) are described. The different behaviors under increasing load of the two structural schemes –the Mosca Bridge is a very thin shallow masonry arch, while the Vittorio Emanuele I Bridge presents three-centered rounded arches– are deeply investigated by means of the evolutionary analysis.
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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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