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Study on direct shear properties of Chrysopogon zizanioides-red clay composite

You Guoyang', Li Wan®, Jiang Zhaojie’, Wang Yiwei', Fang Wei'
(1.School of Transportation, Changsha University of Science and Technology,
Changsha 410114, China; 2.Hunan Zhili Engineering Technology Co., Lid., Changsha 410000, China)

Abstract: [Objective] This study investigates the mechanical properties of the Chrysopogon zizanioides-red clay
composite under direct shear conditions and clarifies the improvement effect of C. zizanioides roots on the shear
resistance of red clay. [ Methods] The influence of root segment inclination angle and root morphology was
studied through single-root indoor direct shear tests and large-scale in situ shear tests on undisturbed root systems.
[Results] (1) Under the same conditions, as the root segment inclination angle o increased, the peak shear
strength of soil with roots decreased. The peak shear strength of the soil sample with roots reached the maximum
0f 50.80 kPa at a=30". (2) In the large-scale shear tests, compared with the plain soil sample, the shear strengths of
the five root-containing soil samples increased by 213%, 447%, 702%, 403%, and 916%, respectively. (3) The
correlation order of the four root morphology indicators was root length density (R*=0.98) > root surface area
density (R*=0.93) > root volume density (R*=0.81) => root cross-sectional area ratio (R*=0.77). Root length
density had a more significant effect on the soil reinforcement effect of plant roots. [ Conelusion] The root segment
inclination angle significantly affects the cohesion of the root-soil composite, and root length density can serve as a
key evaluation indicator for the soil reinforcement effect of roots. The relevant findings can provide a reference for
the design of grass-covered slope protection in red clay regions.
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Table 1 Basic physical property indicators of red clay samples
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Table 2 Different working conditions
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Fig.1 Schematic diagram of different root inclination angles
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Fig. 2 Shear stress-shear displacement curves of soil with and without roots
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Fig. 3 Comparison of peak shear strength under different

vertical loads for various working conditions
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Fig. 11 Correlation between shear strength increment (AS) and root morphology indicators
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