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Fig.1 The form of shearing
bands after localization
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Fig.2  Shear stress-shear strain
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Fig.3 The deformation of 4
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Fig.4 The relation of plastic

shear strain and volumetric strain
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Fig.5 The regularities of the shear strain and

the ratio of shear strain in the shearing bands
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Fig.6 The regularity of the displacement of the shearing bands and the internal length
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Fig.7 The regularities of the volumetric strain the ratio of

volumetric strain and the ratio of hole in the shearing bands
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A THEORETICAL STUDY ON DUCTILE SHEARING BANDS
BASED UPON STRAIN GRADIENT PLASTICITY THEORY
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Abstract Many usual phenomena in the realm of geology can be seen as strain localization. Ductile
shearing bands are shearing strain localization bands. In the first time a theoretical study on ductile
shearing bands based upon strain gradient plasticity theory is conducted in this paper. The regularities of
the shear strain and the ratio of shear strain in the shearing bands are got. The theoretical formulas about
the displacement of the shearing bands in the two perpendicular directions are obtained. Besides the reg-
ularities of the volumetric strain and the ratio of volumetric strain in the shearing bands are also got. The
strain localization causes volumetric strain localization and the localization of porosity factor. If the strain
softening intensifies the shear strain and the volumetric strain localization intensify. Along with the in-
crease of absolute ratio of shear stress the intensive extent of ratio of shear strain and volumetric strain
intensifies.
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