Geophysical Research Abstracts
Vol. 16, EGU2014-13091, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

A new approach to assess the skier additional stress within a multi-layered
snowpack
Fabiano Monti (1,2), Johan Gaume (1), Alec van Herwijnen (1), and Jürg Schweizer (1)
(1) WSL Institute for Snow and Avalanche Research SLF, Davos, Switzerland (johan.gaume@gmail.com), (2) ALPsolut,
Livigno, Italy

The physical and mechanical processes of dry-snow slab avalanche formation can be distinguished into two subsequent phases: failure initiation and crack propagation. Several approaches tried to quantify slab avalanche release
probability in terms of failure initiation, based on a simple strength-of-material approach (strength vs. stress). Even
if it is known that both weak layer and slab properties play a major role in avalanche release, apart from weak layer
characteristics, often only the slab thickness and its average density were considered. For calculating the amount
of additional stress (e.g. due to a skier) at the depth of the weak layer, the snow cover was often assumed to be
a semi-infinite elastic half space in order to apply Boussinesq’s theory. However, finite element (FE) calculations
have shown that slab layering strongly influences the stress at depth. To avoid FE calculations, we suggest a new
approach based on a simplification of multi-layered elasticity theory. It allows computing the additional stress due
to a skier at the depth of the weak layer, taking into account the layering of the snow slab and the substratum.
The proposed approach was first tested on simplified snow profiles and compared reasonably well with FE calculations. We then implemented the method to refine the classical skier stability index. Using manually observed
snow profiles, classified in different stability classes using stability tests, we obtained a satisfactory discrimination
power. Lastly, the refined skier stability index was implemented into the 1-D snow cover model SNOWPACK and
presented on two case studies. In the future, it will be interesting to implement the proposed method for describing
skier-induced stress within a multi-layered snowpack into more complex models which take into account not only
failure initiation but also crack propagation.

