
Geophysical Research Abstracts
Vol. 17, EGU2015-11172, 2015
EGU General Assembly 2015
© Author(s) 2015. CC Attribution 3.0 License.

Sensitivity of the “Root Bundle Model” to root mechanical properties and
root distribution: Implication for shallow landslide stability.
Massimiliano Schwarz (1,2), Filippo Giadrossich (3), and Denis Cohen (4)
(1) Bern University of Applied Sciences, Mountain Forests and Natural Hazards, Forestry, Zollikofen, Switzerland
(massimiliano.schwarz@bfh.ch), (2) ecorisQ, International Association for Natural Hazard Risk Management, Geneva,
Switzerland, (3) Department of Agriculture, University of Sassari, via Enrico de Nicola 1, 07100 Sassari, Italy, (4) Department
of Geological and Atmospheric Sciences, Iowa State University, Ames, USA

Root reinforcement is recognized as an important factor for shallow landslides stability. Due to the complexity of
root reinforcement mechanisms and the heterogeneity of the root-soil system, the estimation of parameters used in
root reinforcement models is difficult, time consuming, and often highly uncertain. For practical applications, it is
necessary to focus on the estimation of the most relevant parameters. The objective of the present contribution is
to review the state of the art in the development of root reinforcement models and to discuss the sensitivity of the
“Root Bundle Model” (RBM) when considering the variability of root mechanical properties and the heterogene-
ity of root distributions. The RBM is a strain-step loading fiber bundle model extended to include the mechanical
and geometrical properties of roots. The model allows the calculation of the force-displacement behavior of a root
bundle. In view of new results of field pullout tests performed on coarse roots of spruce (Picea abies) and consid-
ering a consistent dataset of root distribution of alpine tree species, we quantify the sensitivity of the RBM and the
uncertainty associated with the most important input parameters. Preliminary results show that the extrapolation of
force-diameter values from incomplete datasets (i.e. when only small roots are tested and values for coarse roots
are extrapolated) may result in considerable errors. In particular, in the case of distributions with root diameters
larger than 5 mm, root reinforcement tends to be dominated by coarse roots and their mechanical properties need to
be quantified. In addition to the results of the model sensitivity, we present a possible best-practice method for the
quantification of root reinforcement in view of its application to slope stability calculations and implementations
in numerical models.


