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Figure.1 Vertical cross section of CT images obtained in triaxial Figure.2 Results of Digital Image Correlation (DIC)
compression test of partially saturated silica sand and segmentation based on CT images
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Research theme — Investigation of failure mechanism of partially
saturated soil by microfocus X-ray CT

Research background and objective

Partially saturated soil is composed of soil particle, water and air. Strength and stiffness of it are enhanced
by suction which exists at the contact points of soil particles; however, it exhibits brittle mode of failure with
clear shear band due to loss of suction caused by water infiltration or shearing. It is important to clarify the
failure mechanism of partially saturated soil to investigate microstructures such as soil particle and pores.

Objective of this study is to clarify the failure mechanism of partially saturated soil microscopically.

Changes in density, degree of saturation and distribution of meniscus water during shearing are investigated.

Research method

Three-phase microstructure during triaxial compression test of partially saturated silica sand is observed
by microfocus X-ray CT equipment (KYOTOGEO-uXCT, TOSCANER-32250uHDK, THOSHIBA-IT),
which makes it possible to observe with highest spatial resolution of 5 um. Shear strain distribution, local

void ratio and degree of saturation also can be quantified by image processing.

Results & Discussion

Figure.1 shows CT images scanning whole specimen and shear band obtained in triaxial compression test.
Figure.2 shows results of image processing. It is found that density decreases in the middle of specimen and
in diagonal direction. DIC reveals that shear band occurs in loose region where is shown in Figure.1.

Segmentation makes it possible to discuss the changes in void ratio and degree of saturation due to shearing.
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Figure.1 Vertical cross section of CT images obtained in triaxial Figure.2 Results of Digital Image Correlation (DIC)
compression test of partially saturated silica sand and segmentation based on CT images



