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Geotechnical modeling of large rock slope 
movements – the Cerentino landslide (Ticino, 
Switzerland)
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The rockslide of Cerentino, locat-
ed in Ticino (Southern Switzerland), 
has a volume of about 60 million m3, 
covers an area of 0.85 km2 and has 
a maximum thickness of about 150 
m. It shows exemplary structures of 
depletion and accumulation and a 
displacement of several hundred m at 
its main scarp. Its structural set-up is 
of a generally down-slope schistosity 
of isoclinally folded basement schists 
with rare interlayers of carbonates. A 
deep borehole exposed the internal 
structure of a deep seated rockslide, 
with repeated sequences of kakiritic 
and intact rock, the latter interlayered 
by cataclastic silty horizons of up to 
1 m thickness (Fig. 1). A series of 
investigations, carried out in the last 3 
decades, such as seismic campaigns, 
boreholes, inclinometer measure-
ments, geodetic surveys, precipitation 
monitoring, have resulted a very high 
density of information on the land-
slide, including a rough estimate of 
precipitations necessary to trigger the 
landslide.

Although being a rather well stud-
ied landslide, it lacks the description 
of its structural and kinematic evolu-
tion in order to address central ques-
tions like “How stable is the landslide 
and how will it evolve?” These crucial 
questions were addressed by geotech-
nical modeling, using the commercial 
computer code FLAC-2D. The model, 
based on a geological-geotechnical 
characterization of the landslide, is 
cross-checked with available struc-
tural and geodetic monitoring data. 
The modeling results 

show good agreement with ob-
served data. The model is capable 
to reproduce the evolution of the 
landslide instability in a four-step 
sequence: 1. Glacial retreat causes 

decompression and elastic rebound, 
leaving landslide mass in plastic 
state. 2. Slope failure initiates at the 
toe of the slope and progrades uphill. 

3. Completion of rupture surface. 
4. Landslide enters kinematic phase 
of potentially unstable equilibrium, 
moving slowly downhill (Fig. 2).
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Fig. 1: The Cerentino landslide. Map view (top) and cross-
section (bottom).

Figure 1 The Cerentino landslide. Map view (top) and cross-section (bottom).
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Fig. 2: Evolution of landslide instability.
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Figure 2 Evolution of landslide instability


