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Abstract 

 

Shore defences located in beds formed in weakly cohesive rocks are affected by the phenomenon of hydrodynamic 

erosion in a differentiated way. Research carried out over a period of about 20 years on a section of the Moldova River 

highlighted the behaviour of "heavy - concrete slabs" and "light – geo-bags" bank defences. The climate changes of the 

last period of time, which influenced the hydrological regime of the river, determined a rapid degradation of the shore 

protection made of concrete slabs. The replacement of the shore defence made of concrete slabs with a structure made 

of geo-bags filled with ballast influenced the behaviour of the shore to hydrodynamic erosion. At the same time, the 

shore protection made with geo-bags filled with ballast stabilized with cement allowed a better cooperation with the 

foundation ground consisting of weakly cohesive rocks. The defence made of geo-bags has a larger area and perimeter 

at the same cross-section of the river. This situation causes the reduction of the velocities and the frictional effort at the 

wall, respectively the reduction of the erosion effort. 
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 The riparian zone of the watercourses is 

intensively populated or occupied with social and 

economic objectives. The protection of the 

population and the objectives of interest from the 

destructive actions of water is achieved by 

regularizing the riverbeds and protecting the banks. 

These works modify the river bed in transverse and 

longitudinal profile, but disturb the aquatic and 

riparian ecosystems. A factor for changing the 

riverbed morphology is represented by 

hydrodynamic erosion (Luca M. et al, 2012). This 

phenomenon acts extremely aggressively on 

coastal defences. The choice of defence solutions 

must respect the technical and economic 

requirements, as well as the ecological ones. 

 A detailed analysis of morphological 

changes in riverbeds is presented by Ichim I. et al 

(1989) on various fields of research, namely 

hydrological, hydraulic, geotechnical, etc. A 

documentary study carried out by Avram M. 

(2020) highlighted the presence of an important 

number of articles published in the last 10 - 20 

years and which deal with riverbed erosion under 

morphological aspects, the differential 

determination of roughness on the perimeter of the 

bed, the type of bed degradation and its 

rehabilitation methods, the characteristics 

regarding the transport of alluvium, the behaviour 

of coastal defence constructions and others. 

 The use of adequate bibliographic material 

allowed the authors to obtain a representative 

volume of data on the phenomenon of river bed 

erosion both in cross section and in longitudinal 

profile (Dapporto S. et al, 2003, Neuhold C. et al, 

2009, Rinaldi M., 2003, Thorne C., 1982, Wang 

W. et al, 2014). 

 The phenomenon of erosion of the bed and 

implicitly the degradation of hydrotechnical and 

civil constructions located in it is a complex 

problem of international study, and the treatment 

also reaches the governmental level (US Army, 

1993, Government of India, 2012). 

 Recent climate changes have modified a 

number of natural and anthropogenic risk factors 

that intervene in the functioning of coastal 

defences (Luca M. et al, 2012). This situation has 

also determined a change in the concepts of 

creating bank defences on rivers in contact with 

human communities or economic objectives 

(Avram, 2020, Luca M and Luca Al. L., 2012). 

The study of the phenomenon of 

hydrodynamic erosion of shore defences is carried 

out by direct methods (topographical 

measurements in the field) and by simulating the 

phenomena of erosion - sedimentation using 

physical and numerical models. Among the 

frequently used hydraulic-mathematical models 

can be listed: Maik 21, Hec-Ras, Mohid and others 


