
Geophysical Research Abstracts, Vol. 7, 06538, 2005
SRef-ID: 1607-7962/gra/EGU05-A-06538
© European Geosciences Union 2005

The slab-on-slab model as a key model to hazard
assessment related to large slope instabilities
R. Cojean (1), N. Pollet (2)
(1) Centre de Géologie de l’Ingénieur, ENSMP-ENPC-UMLV, FRE 2455-CNRS,
Marne-la-Vallée, France (roger.cojean@ensmp.fr /Fax: +33.1.49.32.91.28)

(2) Centre de Développement des Géosciences Appliquées, Université de Bordeaux 1,
Bordeaux, France (n.pollet@cdga.u-bordeaux1.fr /Fax : +33.5.40.00.31.13)

Three large scale rock slope movements took place in the same alpine environment
at the end of the Würm glaciation (around 7 to 9,000 years B.P.). The La Madeleine
rock avalanche mobilized 0.1km3 of calcschist rocks in the Arc river valley (France).
The Flims rock slide deposits consist in 12km3 of limestone brecciated rocks in the
Anterior Rhine River valley (Switzerland). The Köfels rock slide mass is composed
of 3km3 of gneissic rocks in the Oetz valley (Austria).

These large rock slope movements collapse by sliding along schistosity surfaces (La
Madeleine), bedding planes (Flims) or foliation surfaces (Köfels). The La Madeleine
rock mass reveal flowing structures preserved in the fragmented granular deposits.
The Flims rock mass is supposed to have evolved into a multi-slabs sliding process
with a final top and lateral fragmented flow. The Köfels rock movement is typically a
complex rockslide with a basal layer and a top blocky level.

The La Madeleine, Flims and Köfels rock movements can be compared as three stages
of transformation of a rock mass, from a block to a granular material. Consequently,
as rock material evolved during transport, the sliding motion cannot be preserved and
progressively change into a rock avalanche. A disintegration model is associated to
transport processes. Shearing affects the rock mass sliding on specific surfaces; dila-
tancy induces general inflation of the rock material, at the origin of the grain flowing
motion.

Transformation of the rock mass, and so of transport processes, is particularly affected
by conditions of confining pressure, and by structural and mechanical properties of the



mobilized material. The Köfels rock slide is an example of hardness rocks; fragmen-
tation was not enough intense to produce flowing motion. On the opposite, sliding
collapse of the La Madeleine calcschist rocks is characterized by production of fine
grains at the origin of the fragmented flow. The Flims rock mass is the case of the inter-
mediate level of fragmentation, as a rock slide that stopped before complete evolution
into a rock avalanche.

The slab-on-slab model experience to mobility of large rock masses with favourably
inclined surfaces to sliding collapse and evolution into flowing motion depending on
rock material properties and geomorphologic characteristics. This model can help to
define more precisely deposits areas of potential scenarios of failure. Examples are
known in France with the Sechilienne and La Clapière slopes.


