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Abstract. Landslides of the earthflow type are widespread in the tectonized 

clay shales that largely outcrop in the Apennines chain, in Italy. These land-

slides display alternating stages of reactivation, which are characterised by high 

excess pore pressures and displacement rates up to a few metres per hour, and 

stages of rest, in which the pore pressure regime depends only on the hydraulic 

boundary conditions and the mass moves very slowly with velocities of centi-

metres per year.   

In depth investigations on the macro-fabric of these landslides show that the 

mass is highly remoulded and softened, and is bounded by a generally thick (up 

to one meter or more) basal shear zone, which has completely lost the original 

structure and presents quite a high water content, corresponding to a more or 

less “normally consolidated state”. The shear zone is anisotropic due to align-

ment of clay particles and of minor and principal shears in the slope direction. 

As a result, it is more compressible and less permeable, at least in the direction 

normal to movement, than the earthflow body.  

The interpretation of piezometer readings through a mechanical model account-

ing for the “layered macro-fabric” and the different properties of the two layers, 

provides a reliable scenario of the groundwater flow pattern within the landslide 

body in time intervals that are far from reactivation. In particular, in the wet 

season the mass is subject to water influx from the ground surface, which is di-

rected towards the shear zone. However, the presence of the hydraulic barrier 

due to the shear zone favours groundwater level rising while the local water 

flow gradually turns in the slope direction.  

The same hydraulic model used to simulate the flow pattern within the earth-

flow body allows to draw a reliable scenario for the shear zone. Due to the high 

compressibility and low permeability of the soil, the shear zone is subjected to 

continuous swelling induced by pore pressure increase thus by a more persistent 

internal subvertical flow, which affects the effective stress field. This has im-

portant consequences on the mechanical slope behaviour. In particular, the mo-

bilised friction angle along the slip surface present in the shear zone is much 

less than it would be expected through classic analyses, which assume a flow 

pattern parallel to the slope direction and lead to values of the mobilised friction 

angle systematically higher than the measured residual angle.   
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