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Abstract: [ Objective] The aim of this study is to explore the vetiver root distribution characteristics and the
shear mechanical properties of rtoot-soil composite under different soil conditions. [ Method | The widely-
distributed landslide deposit silty clay, residual slope silty clay and residual slope secondary red clay in Lancang

County, Pu’er, Yunnan Province were selected as the substrate planting soils. 45 sets of test were carried out on
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root system measurement and in-situ large-scale direct shear for undisturbed root-soil composite. The root length,
root area, tillering number, as well as the relations of shear force and its increment with displacement under
different soil conditions, maintenance time and depths were analyzed. The results were compared with those by
using laboratory direct shear tests. [ Result] The vetical taproot are predominant at early stage, whereas the
increment of lateral roots and coarsening of vetical taproot play a major part at latter stage. The root cross-sectional
area maintaining for 8 months is 6—10 times that maintaining for 4 months; the root system in 50-cm-depth range is
most well-developed ; and the landslide deposit silty clay is most suitable for vetiver growth. The increase of roots
not only improves the shear strength of soil, but also shifts the feature of shear force-displacement curve towards
strain-softening from strain-hardening. The peak shear force increment decreases linearly with increasing of depth,
the value of which increases to be 8—10 times as the maintenance time increases from 4 months to 8 months.
There is a significant difference for shear force-displacement curves obtained from three root-soil systems when
their maintenance time is 4 months, whereas such discrepancy reduces when the maintenance time increases to
8 months. [ Conclusion ] Compared with the small-scale laboratory direct shear test, the root distribution is
more uniform with the in-situ large-scale direct shear test. All roots are cut off after test, indicating that the

results obtained with large-scale direct shear test are more reliable. The relevant study result can provide

542 %

theoretical support for the application of vetiver protection slope in similar regions.
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