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ABSTRACT 

Soil bioengineering methods has attracted the interest of practitioners and researchers in 
recent years. The ecological measures of slope stabilisation can be effectively used alone or 
in combination with geosynthetics or classical slope protection systems, depending on the 
scale of the problem.  
 
This work aims to show how the presence of vegetation on a slope can influence its stability. 
The developed numerical model combines two important aspects, which should be taken into 
consideration when vegetated slopes are modelled. The first factor is the mechanical 
reinforcement of the soil mass with plant roots and the second is the root water uptake 
phenomenon (evapotranspiration). The root reinforcement is modelled by making use of a 
Cam-clay model extended for unsaturated conditions. The original formulation is widened 
by introducing an additional constitutive parameter, responsible for an increase in the 
strength of the soil-root composite. The second factor, root water uptake, is formulated as a 
sink term in the groundwater flow continuity equation. Water depletion from the root zone 
and its vicinity contributes additionally to the increase of the strength of the composite, via 
the development of an apparent cohesion. The presented numerical model takes into account 
of the multiphase nature of the soil-water-plant-atmosphere relationship. Exploiting this 
advantage, stability of some vegetated slopes is investigated. 
 
In order to assess the positive influence of vegetation on slope stability, the numerical 
analyses of the vegetated and non-vegetated slopes subjected to rainfall are conducted. Our 
results show that the use of soil bioengineering methods for slope stabilisation presents an 
attractive alternative to the conventional geotechnical engineering measures and can 
significantly delay the occurrence of rainfall induced landslides.  
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