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[Session: Laboratory Stress Strength Testing of Geomaterials, session-2 , 21 September]

AP ezt Microscopic investigation of progressive changes of pore water distribution in shear band of
unsaturated sand under triaxial compression
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From unknown
Q: Gray value distributions of air and water seem to be close each other so that it looks difficult to separate air
and water. How can you distinguish two phases and how can you determine suitable threshold to segment air
and water?
A: For the CT images scanning partially saturated sand, there are three kinds of partial volume effect. Especially,

the voxels including soil particle phase and pore air phase is misidentified as water phase, which leads to



overestimate the degree of saturation. That’s why we need to consider that effect, and we think this method
is more reasonable method compared with simple threshold. That’s why we assume that gray value
distribution for pure air, water and soil is normal distribution, and then we investigate the mean value and
standard deviation for them by extracting each phase, which makes it possible to distinguish each other. And
we consider that the gray values for three kinds of partial volume effect are assumed to be uniform distribution,
and then superposition of weighted distribution for six phases including pure three-phases is obtained based
on most likelihood estimation method to be much similar to original histogram. After that, we chose the

intersection of gray values for pure air phase and pure water phase as threshold.

From unknown

Q: As seen in segmented image, meniscus water and also bulk water exist at pores. You calculated the number of
meniscus water, but how do you recognize pore water is meniscus or bulk water?

A: we cannot detect the position where pore water forms meniscus water or bulk water but just counted the
number of pore water clusters. In this study, how we judged pore water as meniscus is based on continuity
defined in this study. Continuity is just calculated by a ratio of maximum volume of pore water cluster to total
volume, which is used to check the water condition, but we don’t think this parameter is the best. We need to
consider morphology of pore water such as shape, volume and so on. It makes us clear to understand better

on pore water distribution.
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