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DEFORMATION ANALYSIS OF BOX GABIONS USING GRANULAR MODEL
FOR FILLING MATERIALS

RTER FIA D, M HEED, B D
Kazuhisa ABE, Eisaku HOSOYA and Toru KOSEKI

DR AR TR R
DR

Nffun—%TF v (BK) BT - BFER

(T 950-2181 FHE T+ = DHT 8050)

(T 943-3114 FHiERPHULEIAREET L/ MR 361-4)

Filling materials used for box gabions are modeled by a granular assembly. Each grain is
represented by a polyhedron. In order to simplify and ensure the contact criterion, the
polyhedron is approximated by a number of voxels. The evaluation of contacting forces
is achieved based on spheres locating at voxels which contact with each other. The cage
fabricated by wire mesh panels is discretized by finite elements. The wire mesh is modeled by
an elasto-plastic membrane. The developed method is applied to a vertical loading problem.
The numerical result is compared with experiments and a finite element analysis in which
the filling material is modeled by an elasto-plastic continuum. Through the comparison the

applicability of the method is investigated.
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Fig.1 Polyhedron (polygon) and voxel (pixel) of level

0.
Fig. 2 Voxels and voxel spheres of level 1.
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Fig. 3 An example of polyhedron.

Fig. 4 Approximation of the polyhedron by voxel

spheres with level 4.
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Fig. 5 Voxel spheres and contact forces.
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Fig. 6 A wire mesh panel.
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Fig. 7 Unit cell of wire mesh.
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Fig. 8 Initial form of box gabion.
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Fig. 10 Deformation of box gabion at vertical dis-

placement of 3cm.
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Fig. 11 Displacement vectors of filling materials.

(b) z — y plane.
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