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EXPERIMENTAL STUDY ON INFLUENCE OF PLANT ROOTS ON SLOPE
STABILITY UNDER RAINFALL CONDITIONS

QIAO Jiyan LU Xiaobing WANG Shuyun ZHANG Xuhui

(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract The distribution of plant roots is an important factor affecting slope stability under rainfall conditions by
more and more studies. In order to study the influence of different types of roots on slope stability indoor simulated
rainfall experiments were accomplished, to analyze the influence modes of different types of plant roots and explore
the influence mechanism of root characteristic size and distribution. Results show that in the process of soil
deformation the small discontinuous pores in the slope is easy to close and block automatically and not easy to form
new local failure. Furthermore, woody plants with coarse roots have adverse effects on slope stability and the local
failure is likely to occur at the location of plant roots contacting with soil, but roots of herbaceous plants have a
significant strengthening effect on soil and ils effects are confined to a certain range. It reveals that there is
geometric scale and spatial distribution features for the effects of plant roots on slope, while the root system has the
most significant effect on preventing slope instability when it is distributed near the initial point of potential sliding
surface. The research results provide a reference for the influence mechanism of plant roots under rainfall
conditions.
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Fig. 1 Schematic map of indoor rainfall simulation experiment
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Fig. 2 Pictures of various types of experiment
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Fig. 5 Cracks at the base of a single branch
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Fig. 6 Local fracture of the woody branches with finer roots
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Fig. 7 Displacement of woody branches with thicker roots
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Fig. 8 Changes around the soil with herbaceous roots
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Fig. 9 Roots arranged near the potential danger point
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