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Abstract. Slow landslides  in structurally complex shales are widespread in the 
Mediterranean area and they are often urbanized. So, slowly over the years, 
their movements cause damage to structures and infrastructures. The case of the 
Costa della Gaveta landslide is emblematic. With a maximum depth of about 
40 m,  it slides with constant average yearly rates between a few cm/year in the 
head to a few mm/year in the accumulation, with small seasonal variations. 
Buildings, retaining structures, the highway and the railway, as well as infra-
structure pipelines, need continuous maintenance with high economic cost. 
Over the last 15 years, several geotechnical investigations were carried out, and 
the landslide has been monitored by means of  inclinometers, GPS stations, pie-
zometers. Several types of field and laboratory tests have also been carried out. 
The results, as a whole, show that the landslide is governed by complex chemo-
hydro-mechanical processes. This paper deals with the natural chemical proc-
esses influencing the soil deterioration and the chemical processes which can be 
exploited for the soil improvement. 
The experimental results show that the pore fluid of the Costa della Gaveta 
subsoil is a composite ion solution. Sodium is the prevailing cation; its concen-
tration is close to the original marine value in the undisturbed formation, below 
5-10 m depths, whereas it decreases in the uppermost soil cover and in the land-
slide body. Water adsorption due to exposure to rain, ion diffusion and other 
transport phenomena are the most probable processes responsible of such a de-
crease. With ion concentration decreasing, the shear strength of the Costa della 
Gaveta soil decreases dramatically. Consistently, the decrease in Na+ concentra-
tion makes the shear displacement rate increase during shear creep tests. The ef-
fect is similar to a tertiary creep which, under given stress conditions, brings the 
soil to failure. On the other side, the laboratory results  show that exposure of 
the soil to concentrated ion solutions makes the soil shear strength increase 
greatly. In the case of KCl solutions, the improvement reveals to be permanent 
and irreversible under natural environmental conditions. In order to evaluate the 
field effects of such exposure, eleven KCl wells were realized in the head zone 
of the landslide. Several instruments were installed (piezometers, tensiometers, 
cross-hole ERT, inclinometers, GPS stations) and several tests  were carried out 
to induce and monitor ion flow. In particular, the procedures facilitating  ion 
propagation on the slip surface were analyzed. As a matter of fact, the results of 
the study show that, even in natural conditions, ion propagation occurs mainly 
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by advection along the shear band. This latter is characterized by high values of 
hydraulic conductivity and by the presence of high natural hydraulic gradients. 
After two years from the realization of the KCl wells, the increase in K+ pore 
fluid concentration has been such as to cause a significant increase in the soil 
residual shear strength at a distance of about 3 m from them. An intervention 
based on KCl wells thus seems to be a promising remedial measure.  
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