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Clarification of influence of liquid bridge distribution in unsaturated soil on
strength/deformation characteristics and establish of a constitutive model
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The entire unsaturated triaxial specimen (35 mm in diameter and 70 mm in
height in its initial state) was observed at high resolution, allowing the three phases of soil
particles, water, and air to be distinguished. The results show that there is significant volume
expansion and saturation reduction from the center to the top of the specimen, while the geometrical

changes in the lower part of the specimen are very small. An image analysis algorithm was developed
to classify liquid bridges and bulk water and to identify changes in morphological transition of
pore water with soil particle displacement, and was applied to CT images obtained in unsaturated
triaxial tests with low initial saturation. The results show that the percentage of change in
porewater morphology is higher in the order of la liquid bridge disappears, 2) liquid bridge
remains, and 3) liquid bridges transition to bulk water, and that a decrease in liquid bridges
corresponds to a decrease in deviator stress.
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