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Energy geo-structures such as piles, diaphragm walls, tunnel linings and anchors are rapidly spreading in Europe and all around the world. They differ from traditional geotechnical infrastructures because they are equipped with absorber pipes. The working fluid circulating in the pipes extracts or injects heat into the ground depending on the season in order to heat or cool, respectively, the surrounding buildings or de-ice infrastructures. Most current practical applications are related to energy piles and retaining walls, but some examples of energy tunnels can be found in recent literature. Tunnels are particularly suited for this kind of application thanks to the large volume of ground involved and the wide heat exchange surface. Today, a large number of urban tunnels are constructed using tunnel boring machine (TBM) and segmental linings. This is also the case for Turin Metro Line 1, which is currently being extended southward, from Lingotto to Piazza Bengasi (1.9 km of tunnel length and 2 stations). Previous studies demonstrate the presence of favorable underground water flow conditions for the application of low enthalpy geothermal technology. An experimental site consisting of two thermally activated rings was designed by the authors to be installed during construction of this new section of Turin metro. Pipes are placed in each segment in a meandering fashion, along the circumferential direction, perpendicularly to the tunnel axis. A number of sensors are integrated in the segmental lining before pre-casting, with the aim of measuring strains, stresses and temperatures. Moreover, temperature sensors are located inside the tunnel and in the ground at various distances from the tunnel, together with piezometers. After monitoring the background in-situ conditions, activating and verifying the correct operation of the installation, heating and cooling mode tests will be performed to investigate the efficiency of the thermal lining and validate or calibrate predictive numerical analyses against real in-situ data.



Energy Tunnel Experimental Site in Turin Metro / Barla, Marco; DI DONNA, Alice; Insana, Alessandra. - ELETTRONICO. - (2017), pp. 1-10. (Intervento presentato al  convegno 15th International Conference of the International Association for Computer Methods and Advances in Geomechanics (15th IACMAG) tenutosi a Wuhan (Cina) nel 19-23 Ottobre 2017).
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				Abstract

				Energy geo-structures such as piles, diaphragm walls, tunnel linings and anchors are rapidly spreading in Europe and all around the world. They differ from traditional geotechnical infrastructures because they are equipped with absorber pipes. The working fluid circulating in the pipes extracts or injects heat into the ground depending on the season in order to heat or cool, respectively, the surrounding buildings or de-ice infrastructures. Most current practical applications are related to energy piles and retaining walls, but some examples of energy tunnels can be found in recent literature. Tunnels are particularly suited for this kind of application thanks to the large volume of ground involved and the wide heat exchange surface. Today, a large number of urban tunnels are constructed using tunnel boring machine (TBM) and segmental linings. This is also the case for Turin Metro Line 1, which is currently being extended southward, from Lingotto to Piazza Bengasi (1.9 km of tunnel length and 2 stations). Previous studies demonstrate the presence of favorable underground water flow conditions for the application of low enthalpy geothermal technology. An experimental site consisting of two thermally activated rings was designed by the authors to be installed during construction of this new section of Turin metro. Pipes are placed in each segment in a meandering fashion, along the circumferential direction, perpendicularly to the tunnel axis. A number of sensors are integrated in the segmental lining before pre-casting, with the aim of measuring strains, stresses and temperatures. Moreover, temperature sensors are located inside the tunnel and in the ground at various distances from the tunnel, together with piezometers. After monitoring the background in-situ conditions, activating and verifying the correct operation of the installation, heating and cooling mode tests will be performed to investigate the efficiency of the thermal lining and validate or calibrate predictive numerical analyses against real in-situ data.
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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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