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Exploration of non-linear and non-local strain gradient model

WANG Zhong ehang"’, LUAN Mao tian” "*, YANG Qing"’
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Abstract Considering deficiency of linear softening model which can not reproduce distortion
complexity of geo-material, a nondinear and non-ocal model of plastic-strain gradient is presented by
incorporating the non-inear and nonHocal theory with the theory of plastic strain gradient. The model
uses an exponential pattern of strain softening and weighted by Gaussian distribution function while
the effect of plastic strain gradient is taken into account. The mechanical characteristics of isotropic
bar under uniaxial tension are examined by the proposed model and analysis results of the proposed
model are compared with those of the linear—softening model. It is indicated that the plastic strain is
dependent on both the rate of stress drop and the failure strain. Although the variation patterns of
plastic strain in both linear and non-linear softening models are almost identical, the maximum plastic
strains of both models are different. Furthermore, in the non-inear softening model, the plastic

strain decays with the relative distance of the point under consideration with the center of the plastic

zone.
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