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In recent years pavement engineering has considerably evolved from many perspectives, with a general improvement of field performance. This improvement should attributed to the development of new materials and technologies and to a more careful management of resources in every stage of infrastructure life, from design to maintenance, through construction.
The laying and compaction of hot-mix asphalt (HMA) is one of the most important issues to be taken into account since it is a stage that can negatively influence the whole life of a pavement.
It is advisible to pay attention to the workability properties of HMA because only with the control of these and with a careful study of the factors that affect compaction it is possible to prevent unexpected performance problems during service life.
This research work is set in this general framework, trying to give a further contribution to the actual knowledge of HMA workability.
The aim of the research is to analyse critically the factors that affect compaction of HMA by means of laboratory investigations carried out with a SUPERPAVE Gyratory Shear Compactor.
The study has been structured in different levels through which the influence of individual parameters on HMA compaction has been evaluated. This has been done by considering different mixture structures (i.e. different composition of the mixtures) and by taking into account the effects caused by variations of temperature and binder type.
Part of the research has focused on the development of a rheological model for the simulation of the laboratory compaction process of HMA. This has lead to the detailed analysis of the effects caused by the various parameters on compaction.
When considering final results. It can be pointed out that the workability factor k was observed to be independent from temperature and binder type. On the contrary, it proved to be sensitive to variations of the bitumen content and of the percentages of the fine aggregate fractions. In particular, workability was directly influenced by variations of filler content and of the quantities of aggregate material associated to sieves with an opening of 0.400, 0.180 and 0.075 mm. By increasing the filler content, workability increases; by increasing the quantities of fine material associated to the abovementioned sieves, workability is reduced.. This is due to the fact that more dense structures are obtained with the consequence of encountering a greater difficulty in reorganising and redistributing aggregates in the bulk of the mixture.
Variations of the autocompaction parameter C1 were also analysed. It was thus observed that such a parameter depends only upon the coarser aggregate fractions, and more specifically upon the maximum aggregate size. Only minor effects caused by variation of the binder content were noted.
In the rheological modelling of the compaction process it was observed that the employed parameters are dependent upon a series of factors which are linked to the composition of the mixtures, to test conditions (especially to temperature) and to the level of compaction (number of gyrations and compaction pressure).
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				Abstract

				In recent years pavement engineering has considerably evolved from many perspectives, with a general improvement of field performance. This improvement should attributed to the development of new materials and technologies and to a more careful management of resources in every stage of infrastructure life, from design to maintenance, through construction.
The laying and compaction of hot-mix asphalt (HMA) is one of the most important issues to be taken into account since it is a stage that can negatively influence the whole life of a pavement.
It is advisible to pay attention to the workability properties of HMA because only with the control of these and with a careful study of the factors that affect compaction it is possible to prevent unexpected performance problems during service life.
This research work is set in this general framework, trying to give a further contribution to the actual knowledge of HMA workability.
The aim of the research is to analyse critically the factors that affect compaction of HMA by means of laboratory investigations carried out with a SUPERPAVE Gyratory Shear Compactor.
The study has been structured in different levels through which the influence of individual parameters on HMA compaction has been evaluated. This has been done by considering different mixture structures (i.e. different composition of the mixtures) and by taking into account the effects caused by variations of temperature and binder type.
Part of the research has focused on the development of a rheological model for the simulation of the laboratory compaction process of HMA. This has lead to the detailed analysis of the effects caused by the various parameters on compaction.
When considering final results. It can be pointed out that the workability factor k was observed to be independent from temperature and binder type. On the contrary, it proved to be sensitive to variations of the bitumen content and of the percentages of the fine aggregate fractions. In particular, workability was directly influenced by variations of filler content and of the quantities of aggregate material associated to sieves with an opening of 0.400, 0.180 and 0.075 mm. By increasing the filler content, workability increases; by increasing the quantities of fine material associated to the abovementioned sieves, workability is reduced.. This is due to the fact that more dense structures are obtained with the consequence of encountering a greater difficulty in reorganising and redistributing aggregates in the bulk of the mixture.
Variations of the autocompaction parameter C1 were also analysed. It was thus observed that such a parameter depends only upon the coarser aggregate fractions, and more specifically upon the maximum aggregate size. Only minor effects caused by variation of the binder content were noted.
In the rheological modelling of the compaction process it was observed that the employed parameters are dependent upon a series of factors which are linked to the composition of the mixtures, to test conditions (especially to temperature) and to the level of compaction (number of gyrations and compaction pressure).
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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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