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Effect of vetiver root withering on shear strength of root-soil composites
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Abstract: [Objective] This study aims to investigate the effect of root withering on the shear strength of root-
soil composites, providing a theoretical basis for the prevention and control of landslide disasters on vegetated
slopes. [ Methods] Using vetiver and weathered granite soil as the research objects, tests were conducted using a
strain-controlled direct shear apparatus. The relationships of cohesion and internal friction angle of living root-soil
composites and withered root-soil composites with factors such as root diameter and moisture content were
analyzed. [ Results] (1) Compared with that on day 0, the diameter of the withered roots on day 56 decreased by
10.4% to 15.8%. After 90 days of withering, significant differences in appearance and structure were observed
between the withered roots and the living roots. (2) The overall shear strength characteristics followed the order:
plain soil specimens << root-soil composite specimens. At a moisture content of 15%, the difference in shear
strength between the living root-soil composite specimens and the withered root-soil composite specimens was
small, being only 5.51 kPa. However, with increasing moisture content, the shear strength of the withered root-

soil composite specimens became significantly lower than that of the living root-soil composite specimens. (3) The
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living root-soil composites maintained high cohesion across four moisture content levels, while the cohesion of the
withered root-soil composites decreased significantly with increasing moisture content. At low moisture content,
the difference in root cohesion between the living root-soil and withered root-soil composites was small. However,
as the moisture content increased, the cohesion of the withered root-soil composite decreased significantly,
widening the gap between the two. [ Conclusion] When the soil moisture content is relatively low, root withering
has little effect on root reinforcement. However, the root reinforcement effect of withered roots gradually weakens
with increasing moisture content. As the root-soil composites approach saturation, the reinforcement effect of

withered roots becomes almost negligible. Therefore, special attention should be paid to the reduction in root

reinforcement caused by plant withering and its potential to trigger rainfall-induced landslide disasters.
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Table 1 Basic physical properties of soil samples
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Table 3 Statistical results of shear strength characteristics

of root-soil composite specimens
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