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Effect of Tree Root Diameter on Cohesion and

Internal Friction Angle of Soil
M. H. Davoudi

From the environmental point of view, application of bioengineering techniques in civil projects such
as landslide stabilization is given priority in recent years. In this paper, the influence of the diameter of
tree roots on the increase of shear resistance of soil was investigated by means of series of in-situ
direct shear tests. Thirty tests were carried out on a natural deposit CL soil containing midow roots by
means of a set up designed in soil laboratory of SCWMRI. Since the existing roots in natural deposits
have different diameters, a no dimensional index referred to as Root Diameter Ratio (RDR) was
defined as the ratio of the mean root diameter to the maximum root diameter. The results showed, in
general, the increased shear resistance of the soil due to the presence of roots was inversely
proportional to the root diameters. In fact the apparent cohesion of soil increases considerably as the
root diameter increases, while at the same time the internal friction angle decreases smoothly.
However, the shear resistance growth stops at a given diameter, then stabilizes after a slight
declination. A similar behavior was observed for the soil cohesion, while the internal friction angle

showed a completely opposite behavior.

Key words: Cohesion, Direct Shear Test, Internal Friction Angle, Root Diameter, Shear Resistance
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