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Abstract: Determination of volumetric strain localization regions in shear bands is significant for studies on geological hazards
related to pore fluids. Possibly, compared with those of the maximum shear strain localization, the positions of the volumetric
strain localization are closer to sites for the source of hazards. Stress-longitudinal strain curves of three wet sand specimens
(water contents=12.7%~17.1%) under uniaxial displacement-controlled loading are measured. Using a developed digital image
correlation (DIC) method based on the particle swarm optimization algorithm, the distribution of local volumetric strain in sand
specimens is calculated before and slightly beyond microcracks are initiated. It is found that as deformation proceeds, the
uniform distribution of the local volumetric strain at the approximately linear stage is changed to the nonuniform one at the
strain-hardening stage until the local volumetric strain localization occurs. In the tangential direction of a shear band, compared
with the relatively uniform distribution of the maximum shear strain, the distribution of the local volumetric strain exhibits
several peaks, which is related to the periodic occurrence of microcracks. When microcracks will be initiated, the deformation
in the shear band is basically dilatational; the shear bands are more apparent; and the maximum shear strain and local
volumetric strain in the shear band are two and four times larger than those outside the band, respectively. However, at the

earlier stage, the dilatational and contractive regions are

coexistent in the shear band. Evolution of the global volumetric HEETE: FHEERFIATH (51374122)s £ Keti 1 5L
strain of the region surrounded by all points with the FHIFRE GRS BEW B H  (20132121110006)
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longitudinal strain is calculated. The proposed DIC method to calculate the global volumetric strain has the sub-pixel accuracy

and the influence of the second-order strains is considered.

Key words: wet sand specimen; dilatation; shear band; volumetric strain; digital image correlation method; geological hazard
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Fig. 2 Images at the initial loading stage and before the occurrence

of microcracks for sand specimens
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Table 1 Basic information for three sand specimens
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Fig. 9 Evolution of maximum shear strains and local volumetric strain during development of a shear band for sand specimen No. 8
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Fig. 11 Stress (o,) - strain (g,) curves of sand specimens and evolution of global volumetric strains (&,,) with strains
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