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ABSTRACT: The region of Trièves (French Alps) is allocated in the south of the Isère 
department. This 300km2 area is covered by a thick Quaternary clay layer deposited in a 
glacially dammed lake during the Würm period. Afher the glacier melting, rivers have cut deeply 
into the geological formations, triggering numerous lanslides. 
The large Avignonet landslide (40·106 m3), allocated in the north of Trièves area, has been 
object of numerous studies in order to measure and control its movement. This slide is moving 
slowly at a rate varying from 1 cm/year near the upper scarp to over 13 cm/year at the toe. 
Recently, a preliminary geophysical campaign was performed in order to test the sensitivity of 
geophysical parameters to the gravitational deformation. In the saturated clays, where the 
landslide occurs, the electrical resistivity and P-wave velocity are little affected by the slide. On 
the contrary, S-wave velocity (VS) values in the first ten meters were found to be inversely 
correlated with the measured displacement rates along the slope. 
To quantify these field results we have been done laboratory tests in intact samples and into 
samples afected by the slide to charecterize the Trièves clays in the Mas d'Avignonnet area and 
measure the sensitivity of the VS parameter to the stress and strain state of the material. 
A previous visual analysis has confirmed that the intact clays, sometimes refered as laminated 
clays, are characterised by a marked anysotropy with silty beds alternating with clayey beds. 
This structure is lost by the efect of the inducted deformations.  
The charecterization tests has reveal that the intact clays are normally consolidated while it is 
detected underconsolidation in the clays coming from the slide body. This underconsolidation 
can come from the effect of the strains produced by the movement of the body slide. 
The S-wave velocities have been measured in the laboratory with bender elements in isotropical 
consolidation tests. Generally, the obtained velocities in the laboratory are quite lower that the 
measured in the field studies. 
The VS values in function of the confinement preasure and in function of the void ratio shows 
that the S-wave velocity is increases with confinement pressure and with the strains. 
Furthermore we have find that VS is strongly dependent of the stress state of the sample in the 
moment of the measures and not too much of its stress history. Furthermore, everything 
indicates that are independent of the deformation because we can measure the same velocity 
for two different void ratio. 
These results suggest that the detected differences in the previous geophyisical studies could 
be caused by a different stress state between the landslide body and the ground not affected by 
the slide. In the field studies, the measured velocities in the slide body are lower that the 
measured in the boundaries and according to the edometric tests the consolidation preasure is 
lower than in the boundaries for a similar depth of extraction, that could means that lower VS 
measures at the slide body is caused by lower stresses in this zone. 
Finally, the measure of the S-wave velocity can be useful in the delimitation of the landslide 
movements. However, we have to remember that it is based in the differential stresses caused 
by the deformation and not by the deformation of itself. This could mean that cannot be useful 
for the detection of old movements. 
 
 


