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Mechanical Analysis of Interaction Between Plant
Roots and Soil Mass in Slope Vegetation
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Abstract. With the help of plant roots, slope vegetation renders the slope soil mass a compos-
ite material of soil and roots, thereby conspicuously enhances the shear strength of slope soil
mass and the stability of slope. Therefore, slope vegetation is always an optimal choice for en-
gineers. Nevertheless, present correlative studies still remain at the stage of qualitative analy-
sis. Some explorations in quantitatively analyzing the interaction between roots and soil mass
were achieved. Through analyzing the interaction between herbaceous plant roots (including
lateral roots of woody plants) and rock and soil mass, a mechanical model of the interaction
between frictional roots and soil was established, and its correctness was verified. Meanwhile,
a mechanical model of the interaction between anchorage root, namely, woody plant taproot,
and soil was also established. The models provide a significant theoretical guidance for quanti-
tatively analyzing the interaction between plant roots and soil and are of certain application val-

ue.

Key words: slope vegetation; vegetation for slope protection; mechanical model; frictional

root; anchorage root



