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Abstract

Assessing the effect of Alnus roots in hillslopes stability in order to use in soil
bioengineering

Soghra maleki

Plant roots reinforced the soils with increasing soil shear strength, and increases slope
stability. The amount of reinforcement depends on root biotechnical characteristics (root area
ratio and tensile strength).The purpose of this study was to evaluate the effect of alder (Alnus
subcordata) roots in hillslope stability. The profile trenching method was used to obtain root
characteristics, and all roots and diameters in each depth were measured. A standard insrton
was used for determining tensile strength of roots and direct shear test with undisturbed
samples was used for determining soil strength parameters. The results indicated that the root
density and number of root were decreased with increasing depth. Most of roots were at the
first 10 cm and average root area ratio was 0.071% + 0.01. Tensile strength decreased with
increasing diameter of roots following power function with an average of 16.29 + 3.10 MPa.
Using the results of biotechnical characteristics and Wu model, the reinforcement effect was
calculated and minimum and maximum of reinforcement were 0.55 KPa and 110.76 KPa
respectively, and the lowest value was in the last depth and highest value was in the first
layer. Using the reinforcement value and soil strength parameters and Slip4Ex software factor
of safty with and without vegetation were calculated. The results indicated that vegetation
increases factor of safty about 19.08%. The results presented in this paper can be used for
hillslope stability with bioengineering method.

Keywords: Root Area Ratio, Root tensile strength, Soil shear strength, Soil reinforcement,
Factor of safty, Soil bioengineering, Alnus subcordata, Tanian forest.
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(Genet et al., 2010)

5- Factor of safety



