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interpretation of macroscopic response of partially saturated soil by clarifying
microscopic characteristics of pore fluids
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The effect of the three-phase microstructure on the macroscopic response of
an unsaturated soil consisting of soil particles, water and air was investigated using X-ray CT and
image analysis.

The results showed that the number of liquid bridges between soil particles decreased during shear
deformation of partially saturated soil. In the undrained condition for water where the suction
decreases during deformation, the number of liquid bridges decreases more than in the drained
condition for water, where the suction remains constant, resulting in a decrease in the axial
differential stress.

The results also suggest that the behavior is more brittle in the undrained condition for air
compared to the case where the air pressure is kept at atmospheric pressure. On the other hand, the
validity of the behavior under undrained condition for air remains to be examined.
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Continuous pore water
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Triaxial specimen

Micro

Discontinuous pore water

[Continuous water retention state]
« Suction contributes to isotropic effective stress through bulk water
« Number of capillary bridges is small

>Shear stiffness and shear strength of soil are similar between CS test and CW test
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, Constant suction test (CS test)
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Constant water content test (CW test)

Deviator stress (kPa)

(1) Variation in water retention state
Axial strain (%)

[Discontinuous water retention state]
J ibut o shear stiffness and shea ength of soil through capi
« Level of suction decreases and becomes lower in CW test than in CS test

* Number of capillary bridges is smaller in CW test than in CS test
>
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Micro

[Discontinuous water retention state]
+ Suction contributes to shear stiffness and shear strength of soil through capillary bridges
+ Level of suction decreases and becomes lower in CW test than in CS test
+ Number of capillary bridges is smaller in CW test than in CS test
>Shear stiffness and shear strength of soil are lower in CW test than in CS test

Discontinuous pore water
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Triaxial specimen

v

=~ | Peak deviator stress (CS>CW) |

Kt , Constant suction test (CS test)

| Residual stress (CS >CW) |

Constant water content test (CW test)

Deviator stress (kPa)

(@) Variation in water retention state
Axial strain (%)

Micro

Discontinuous pore water

[Discontinuous water retention state]

« Level of suction decreases and becomes lower in CW test than in CS test
+ Number of capillary bridges is smaller in CW test than in CS test
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