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The design of a river embankment is usually carried on in a steady framework with
reference to the river level of assigned return period. The seepage analysis results in a safety
evaluation of the water pressure which stresses the embankment increasing the risk of failure
both for static instability and piping effects.
Nevertheless the seepage steady state condition is rarely verified in most of river
embankments due to the limited duration of floods and the poor conductivity of soils usually
adopted in the building of river banks. The calculation in such conditions can lead to a noneconomic
design with very large and expensive river levees. Attempts to design in unsteady
regime, by means of mathematical models, were carried on in recent years but the selection of
the design hydrograph in the river is still an open problem. In the last year a new procedure
for the identification of an efficient synthetic design hydrograph (SDH) with assigned return
period was developed by Maione et al. (2000); it has been successfully applied in the design
of flood control reservoirs and in the evaluation of the flood routing in rivers with large flood
plain storage (Maione et al., 2001). The procedure presented by Maione et al. (2000) leads to
the outline of a SDH, with given return period, starting from a database of real floods
observed in a river station. The main parameters of the design floods can be determined by
means of regionalization procedures so that it can be possible, for a certain river, their outline
even without a database of real floods.
In the present paper the a.m. new SDH is applied in the seepage analysis of a river
embankment, as an attempt to design the river embankment in unsteady regime; the SDHs of
given return period are applied in a semi-analytical model to a simplified river bank so that
the main hydraulic quantities (maximum water level, time of maximum etc.) of the seepage in
the soil can be determined. Then all the real floods are inputted in the model and for each of
them the main hydraulic quantities are determined.
The reliability of the design flood methodology is tested with a comparison between the
outcomes from the SDHs and real floods application.



Semi-analytical transient analysis of river embankments with a synthetic design hydrograph / Butera, Ilaria; Tanda, M. G.. - ELETTRONICO. - 1:(2002), pp. 1-18. (Intervento presentato al  convegno 2nd International Conference New trends in water and environmental Engineering. tenutosi a Capri (Italia) nel 24-28 giugno, 2002).





		
	




	
	
		
			
			
			
			
			
			
				
					
					
				
			
				
					
					
				
			
				
					
					
				
			
				
			
				
			
				
			
			
			
			
			
			Semi-analytical transient analysis of river embankments with a synthetic design hydrograph.
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				Abstract

				The design of a river embankment is usually carried on in a steady framework with
reference to the river level of assigned return period. The seepage analysis results in a safety
evaluation of the water pressure which stresses the embankment increasing the risk of failure
both for static instability and piping effects.
Nevertheless the seepage steady state condition is rarely verified in most of river
embankments due to the limited duration of floods and the poor conductivity of soils usually
adopted in the building of river banks. The calculation in such conditions can lead to a noneconomic
design with very large and expensive river levees. Attempts to design in unsteady
regime, by means of mathematical models, were carried on in recent years but the selection of
the design hydrograph in the river is still an open problem. In the last year a new procedure
for the identification of an efficient synthetic design hydrograph (SDH) with assigned return
period was developed by Maione et al. (2000); it has been successfully applied in the design
of flood control reservoirs and in the evaluation of the flood routing in rivers with large flood
plain storage (Maione et al., 2001). The procedure presented by Maione et al. (2000) leads to
the outline of a SDH, with given return period, starting from a database of real floods
observed in a river station. The main parameters of the design floods can be determined by
means of regionalization procedures so that it can be possible, for a certain river, their outline
even without a database of real floods.
In the present paper the a.m. new SDH is applied in the seepage analysis of a river
embankment, as an attempt to design the river embankment in unsteady regime; the SDHs of
given return period are applied in a semi-analytical model to a simplified river bank so that
the main hydraulic quantities (maximum water level, time of maximum etc.) of the seepage in
the soil can be determined. Then all the real floods are inputted in the model and for each of
them the main hydraulic quantities are determined.
The reliability of the design flood methodology is tested with a comparison between the
outcomes from the SDHs and real floods application.
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					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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