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Model test study of constraint to defor mation of expansive soil by anchor
reinfor ced vegetation system

XIAN Shao-hua'?, XU Ying-zi’, YAO Hai-lin', LU Zheng', LI Zhi-yong’, DONG Cheng’
(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei
430071, China; 2. College of Civil Engineering and Architecture, Guangxi University, Nanning, Guangxi 530004, China; 3. Hunan Communications Research
Institute, Changsha, Hunan 410015, China; 4. University of Chinese Academy of Sciences, Beijing 100049,China)

Abstract: It is a new attempt to use the anchor reinforced vegetation system (ARVS) to constrain the deformation of expansive soil.
To investigate the constraint effect of ARVS on the deformation of expansive soil, water immersion model tests with and without
protective methods are performed adopting medium expansive soil in Nanning, using the simplified indoor ARVS device. The
deformations of expansive soil under different constraints are analyzed; and then the transfer law of expansion force is verified by
finite element method according the force conditions of two different models. The results show that: with the constraint of ARVS, the
deformation of expansive soil can still be divided into three stages; the ARVS can reduce the amount of expansion of expansive soil
significantly; but the constraint effect of ARVS on the deformation of expansive soil before and after planting vegetation, and after
planning vegetation the deformation of expansive soil can quickly reach the stable stage; the expansive force acting on the high
performance turf reinforcement mats (HPTRM) firstly is transferred to the earth anchor by the anchor plate, and then the expansive
force is transferred to the soil layer by the earth anchor. Anchor reinforced vegetation system provides a new method for the
protection and treatment of expansive soil slope.
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Fig.5 Growth of vegetation of ARVS model
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Fig.7 Time-history curvesof deformation at different
locations of the model
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Table3 Deformation results of expansive soil

/d /mm 1% /mm

10 16.00 80.56 1.6

10 3.25 16.36 0.325

8 0.61 3.07 0.076

14 13.12 77.86 0.937
ARVS 8 2.93 17.39 0.366

8 0.80 4.75 0.1

8 11.05 73.86 1.38
ARVS 7 3.03 20.25 0.43

9 0.88 5.88 0.097

3 3
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