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The outer bath remains at the complex of Hierapolis (Pamukkale, Turkey) are particularly in danger due to the damage they have accumulated in the past Centuries because of several seismic events [1]. In order to assess the present condition and to properly formulate hypotheses for the interventions, a combined laser surveying and finite element modelling procedure has been set up. In the present paper, the results of the laser survey are firstly described. The procedure is based on the use of Focus3D Faro® three-dimensional laser scanner for the acquisition, and Scene® software for the data management. The obtained point clouds have been analysed with the software 3DReshaper® to extrapolate the main features of the geometry. As a result of this first stage of the analysis, detailed plans and sections of the structure have been obtained, from which the geometry of almost each masonry block could be explicitly accounted for. In the second stage of the analysis, the geometry was converted to be used as the input of a finite element program. The finite element code iDiana® by TNO (The Netherlands) was used for the structural analysis thanks to its ability in representing the behaviour of the blocks interfaces. Different constitutive laws can be assigned to both the continuum blocks and the interfaces. In the present study, for the sake of simplicity, the blocks are considered linear elastic, while the interface have a combined constitutive law accounting for cracking-shear-crushing behaviour [2]. A detailed two-dimensional model of one of the main front has been built up, and several analyses performed starting from simple linear static analysis under the effect of dead loads, up to non-linear analyses accounting also for seismic effects. In particular, the in plane behaviour of the front subjected to equivalent seis- mic acceleration was analysed with a pushover analysis. Different possible interventions have been modelled, providing useful suggestion for the eventual adoption of any of them.



Combined Laser Surveying and Finite Element Modeling for The Structural Assessment of Masonry Structures at the Hierapolis Outer Bath Complex / Invernizzi, Stefano; Spano', Antonia Teresa; Alferi, Cinzia. - ELETTRONICO. - (2014), pp. 1-12. (Intervento presentato al  convegno 9th International Conference on Structural Analysis of Historical Construction SAHC2014 tenutosi a Mexico City nel 15-17 Ottobre 2014).
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				Abstract

				The outer bath remains at the complex of Hierapolis (Pamukkale, Turkey) are particularly in danger due to the damage they have accumulated in the past Centuries because of several seismic events [1]. In order to assess the present condition and to properly formulate hypotheses for the interventions, a combined laser surveying and finite element modelling procedure has been set up. In the present paper, the results of the laser survey are firstly described. The procedure is based on the use of Focus3D Faro® three-dimensional laser scanner for the acquisition, and Scene® software for the data management. The obtained point clouds have been analysed with the software 3DReshaper® to extrapolate the main features of the geometry. As a result of this first stage of the analysis, detailed plans and sections of the structure have been obtained, from which the geometry of almost each masonry block could be explicitly accounted for. In the second stage of the analysis, the geometry was converted to be used as the input of a finite element program. The finite element code iDiana® by TNO (The Netherlands) was used for the structural analysis thanks to its ability in representing the behaviour of the blocks interfaces. Different constitutive laws can be assigned to both the continuum blocks and the interfaces. In the present study, for the sake of simplicity, the blocks are considered linear elastic, while the interface have a combined constitutive law accounting for cracking-shear-crushing behaviour [2]. A detailed two-dimensional model of one of the main front has been built up, and several analyses performed starting from simple linear static analysis under the effect of dead loads, up to non-linear analyses accounting also for seismic effects. In particular, the in plane behaviour of the front subjected to equivalent seis- mic acceleration was analysed with a pushover analysis. Different possible interventions have been modelled, providing useful suggestion for the eventual adoption of any of them.
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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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