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ABSTRACT

In the application of ecological engineering method, the optimum dimension and configuration
of gabion revetment can be determined by the conventional mechanical calculation and stability

analysis. However, the commonly used conventional method is difficult to analyze the corresponding
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deformation characteristics of loaded gabion structure. To approach the deformation behavior of
gabion structure realistically, a series of numerical analyses based on the finite element method were
conducted to investigate the interaction behavior between soil and gabion structure. Eventually, two
sets of displacement distribution equations were established to predict the horizontal and vertical
displacement of gabion structure at revetment surface subjected to earth pressure. It is also indicated
that the large deformation and deformation mode of loaded gabion structure due to high flexibility
can be effectively captured in numerical modeling using beam element with relatively low axial
stiffness and zero flexural stiffness. In addition, it should be noted that the overall apparent shear
modulus, which considered the shear deformation characteristics of wire mesh and filled stone
composite material need to be adopted in analysis instead of shear modulus of filled stone itself.
(Keywords : gabion structure, finite element method, numerical modeling, displacement distribution
equations)
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Table 1. Applications of gabion structure.
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Figure 1. Unit cell of gabion structure (4 cells) (a)expansion (b)installation (c)mesh size and frame

tie.
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Table 2. Dimensions of gabion structure.
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Table 3. Unit welght of stone materials.
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Figure 3. Stress~ Strain relationship of uniaxial compression test of gabion structure (a)lateral
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Figure 4. Shear stress~ Shear displacement relationship of simple shear test for gabion structure.
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Figure 6. Vegetations of gabion structure (a)living cut (b) fertile-sill vegetation planting.
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Table 11. Input parameters of linear elastic model.
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Figure 11. Finite element mesh and displacement field of full scale gabion structure subjected
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