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Quantitative Evaluation on the Stability of Vegetated
Slope Using the Equivalent Single Taproot Model

Der-Guey Lin®!  Bor-Shun Huang®  Shin-Hwei Lin®!

ABSTRACT This study performs a simulation on the interactive behaviors
between the soil-root system in pull-out test employing two-dimensional Finite
Difference Method (FDM). Through the comparisons of the ultimate pull-out resistance
of soil-root system from in-situ tests with those from numerical results, the validity of
the proposed FDM numerical model and calculation scheme can be verified. The
analyses also indicate the pull-out resistance of soil-root system can be greatly
mobilized to a certain extent with small values of root diameter and root length at the
initial pull-out stage. Eventually, the proposed computation techniques were
incorporated into the quantitative analyses of a full-scale slope vegetated with thorny
bamboo. It can be found that the stability of vegetated slope is significantly promoted as
the root lengths increase. Meanwhile, the relative safety factor displays that the effect
of the reinforcement of root system on slope stability is tending evident as the slope
angle increases. For a specific root diameter d, root length L and ultimate pull-out
strength Tpeak(or pull-out resistance Pact)it is possible to calculate the corresponding
area ratio(Ar/ As)and the number of single root nrin equivalent root system.
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