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ABSTRACT

In this study, two dimensional (2-D) finite element numerical simulations were carried out on
the pull-out resistance and the shear strength of soil/root system of Indiacharcial trema. Based on the
field investigations of Indiacharcial trema root morphology, one can establish a 2-D numerical model
of soil/root system to simulate the pull-out test at field site. It was indicated the simulated pull-out
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resistance versus pull-out displacement curve (or P~Lp curve) and the ultimate pull-out resistance Pu
are in good agreement with those from measurement. Subsequently, a 2-D numerical model of
soil/root system identical with the pull-out test was repeatedly used for the simulation of direct shear
test to estimate the shear strength increment ASr resulted from root system.Eventually, using the
numerical results of Pu and ASr values, a mechanical relationship between Pu and ASr (orASr=f(Pu)
function) for soil/root system are proposed. The relationship offers the stability analysis of vegetated
slope a convenient mechanical conversion model which enables a direct transformation of pull-out
resistance into shear strength increment of root system and an immediate application to 2-D slope
stability analysis. As a result, to establish an individual ASr=f(Pu) function for various plant roots
using the large quantity of existing data bank from in-situ pull-out test in near future, it is suggested
to regard the proposed working procedures as a practical and useful reference example.

(Key words: soil/root system, test of pull-out resistance, numerical model, shear strength increment,

mechanical conversion model)
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Table 4. Numerical results of pull-out resistance and

direct shear test of soil/root system
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Figure 16. Shear strength envelope of numerical

simulation of direct shear test with and without root

system

Figure 17. Relationship of ultimate pull-out

resistance and shear strength increment
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