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Wide and plane valleys located in the basin of the Ebro river are often filled with unsaturated 
clayey silts of very low density (e = 0.8 – 1.1). These soils were deposited in the recent past 
when the weathered parent material of the surrounding valley slopes eroded and subsequently 
deposited. It’s a case of quaternary clayey silts in flat-bottom valleys deposits close to the future 
earth dam of Albagés (Garrigues, Lérida), in the Aranyó valley. With regard to clayey silts 
located in the route of Segarra-Garrigues canal (Lérida), these silts are located in less wide 
valleys, where silts present a higher density (e = 0.6 – 0.8). 
 
These silt deposits may reach thicknesses in excess of 10 m. Thus they can be an important 
problem for engineering civil works, due to its high collapse potential character when they are 
overloaded by the increase of water content. This is the case of the Segarra-Garrigues canal, 
whose line is affected by the deposits of these high colapse silts, making it necessary to built 
earth embankments to cross the different flat-bottom valleys. Historical records, as the case of 
the Terreu canal, show canals breaking due to settlements of these silts deposits. 
 
A natural soil of this type has been characterized on the basis of laboratory tests performed on 
undisturbed block samples. A complete mechanical (colapse, compressibility, consolidation and 
shear strength parameters) and hydraulic characterization (water retention curve, permeability 
and dispersability) of soil in natural condition was developed.  Specimens of natural material 
were compacted to Proctor Normal (PN) and Proctor Modified (PM) optima; furthermore, 
subsequent tests were carried out to characterize their mechanical and hydraulic properties, 
which have been previously discussed. Likewise, the equipments description and the 
methodology used in the development of the different tests were presented. The tests 
performed were divided in to mechanical tests, such as direct shear, triaxial and oedometer 
tests, and hydraulic tests, such as conventional oedometer and controlled suction oedometer, 
psychrometer and dispersability. 
 
An elastoplastic model elaborated by Alonso & Romero (2003 b) was applied to the soil of the 
Albagés dam, both under natural and compacted condition. This model is an alternative model 
to that presented by Balmaceda et al. (1992). In this model, the constitutive parameters were 
calculated to fit both the curve of plastic maximum volumetric deformation collapse and the 
paths performed in the different oedometer tests.   
 
The parameters given by the geotechnical characterization on silts were applied to a practical 
case, the Segarra-Garrigues canal. Firstly, the slope stability analysis of the canal embankment 
sections, which is affected by these clayey silt deposits located in the embankment foundation 
was studied. In this way, different cases are analysed where the foundation is formed by silts 
under natural conditions and compacted silts to PM. Secondly, the long-dated deformability 
(secondary contract) in the structures of canal embankment was studied and compared to the 
cases formed by the foundation of higher compressibility of silts under natural conditions and 
that of compacted silts to PM. In the light of the results, a systematic previous load to the 
embankments is propose in order to minimize the secondary settlements and avoid possible 
damage in the canal. 
 
 


