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Efficient meshfree simulation of the damage and failure of geotechnical
materials under finite deformation

WANG Dongdong
(Department of Civil Engineering Xiamen University Xiamen 361005)

Abstract: An overview is given on the failure analysis of geotechnical materials under finite deformation by
using the efficient meshfree method based on the stabilized conforming nodal integration. The damage and
failure modeling of brittle geotechnical materials and the infiltration—coupled analysis are discussed. This
method employs a Lagrangian meshfree kernel function and the material failure is modeled by the coupled
incremental elastic—plastic damage constitutive relationship. The stabilized conforming nodal integration is
realized through strain averaging in the nodal representative domain and thus it exhibits a nondocal
characteristic. Consequently the method can effectively model the complicated damage initiation and
propagation phenomena and its robustness is demonstrated by several typical numerical examples.
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Fig.1 Ilustration of Lagrangian meshfree discretization (a)nodal distribution (b) nodal representative domain
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Fig.2 Computational models (a)square soil specimen in a rigid mould (b)soil slope model () concrete gravity dam model

Fig.3 Meshfree simulation of failure evolution for square soil specimen in a rigid mould
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Fig.4 Meshfree simulation of soil slope failure due to rainfall
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Fig.5 Meshfree simulation of sliding failure for concrete gravity dam (a)488 nodes (b)1013 nodes
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