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A Study on the Effect of Different Damage Locations on the Mechanical
Properties of Expansive Soils by a CT-Triaxial Test

ZHANG Ya-gian, WANG Shi-ji, HAN Yi,
CHENG Ming-shu, JIANG Sheng-hua

School of Engineering and Technology , Southwest University » Chongqging 400716 . China

Abstract: To research the real-time evolution of the internal structure of expansive soils during a triaxial
test, three groups of remolded expansive soil samples with different locations of cylindrical pore damage
were tested by an X-ray CT-triaxial apparatus, where the soils were taken from the site of the Central Line
Project of South-to-North Water Diversion. Then experiments were carried out under controlled suction of
50 kPa, and net confined pressure of 100 kPa. The results indicated that different locations of damage with
cylindrical pores had a by-stage and different-degree effect not only on the deformation characteristics but
also on the mechanical properties of the soils. That is, when the axial strain was less than 11%, the curve
variation tendency relationship between deviatoric stress and axial strain had minor differences with the
same damage area but different locations; when the axial strain was over 11%, 6 mm central pore-dam-
aged sample showed a strain softening property, which differed obviously from the other two. Moreover,
the curve of volumetric strain and axial strain presented a similar effect only within the scope of a strain
less than 6%. In the late stage of the test, 6 mm central pore sample’s volumetric strain rate increased
drastically. Furthermore, different initial damage positions had an influence on the evolution of the
samples’ internal structure, that is, when the damage position was closer to the samples’ centre, the mean
value (ME) and standard deviation (SD) were greater.

Key words: expansive soil; mechanical property; CT-triaxial test; damage location
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