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Simulation of foundation settlement with a micropolar hypoplastic
constitutive model
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Abstract: In this paper, the plane strain test and foundation settlement deformation of sand were simulated based on the
finite element program of micropolar hypoplastic constitutive model in ABAQUS. Combined with the unique internal
scale parameter of micropolar theory, the influence of this parameter on the local deformation as well as the shear band
inclination and width, was analyzed. By extracting the micropolar rotation characteristics of the elements inside and
outside the shear band of the foundation model, the variation of foundation settlement and shear band was analyzed. The
results show that the hypoplastic constitutive model combined with micropolar theory can better capture the strain
localization phenomenon and study the width and dip angle of the shear band. Micropolar theory can be used to study the
rotation direction of the shear band by including the rotational degree of freedom of elements. The study of foundation
settlement deformation shows that the rotation direction of elements in the shear band changes alternately with the
increase of the shear band depth. Both the number and width of shear bands are affected by the internal length. In the
foundation model, the width of shear band increases and the number of shear bands decreases with the increase of internal
length. The plane strain test of sand shows that the width of shear band is linearly related to the internal length, and the
width of shear band is approximately 11.6 times the internal length.
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Table 1 Model parameters of weakening zone and
common zone
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