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Field tests on expansive soil during wetting-drying cycles using large
shear apparatus

WU Jun-hua', YUAN Jun-ping*’
(1. College of Civil Engineering and Architecture, Nanchang Hangkong University, Nanchang 330063, China; 2. Key Laboratory of
Ministry of Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210098, China; 3. Geotechnical
Research Institute, Hohai University, Nanjing 210098, China)

Abstract: In order to obtain the characteristics of strength of field expansive soil including cracks caused by wetting-drying
cycles, the specimens both with and without undergoing wetting-drying cycles are tested by means of the field large shear
apparatus. When the expansive soil does not undergo wetting-drying cycles, the shear stress reaches the peak value quickly and
then reduces gradually; the stress-strain relations show the obvious softening. When the expansive soil undergoes
wetting-drying cycles, the peak shear stress is much less than the values of expansive soil and the characteristics of softening
are less obvious compared with those of the expansive soil which does not undergo wetting-drying cycles. The shear strength of
expansive soil undergone wetting-drying cycles decreases to some degree compared to that of undisturbed expansive soil, and
the decreased degree of cohesion is much greater than that of friction angle. It is shown that crack propagation due to
wetting-drying cycles result in the reduction of shear strength, and it is the major factor to lead to instability and damage of
projects in expansive soil areas.
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Table 1 Parameters of field expansive soil
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Table 2 Soil parameters at shearing surface
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W5 A 1.57 25.16 0.73 62.2
EX-0
Y=t 1.56 25.27 0.71 62.1
W5 A 1.58 25.46 0.75 62.4
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Y=t 1.57 25.31 0.72 62.2
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Fig. 1 Particle-size distributions curve of expansive soil
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Fig. 2 Field shearing equipments
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Fig. 3 Shearing samples
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Fig. 4 Schematic diagram of field shearing tests
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Fig. 5 Cracks at soil surface before shearing
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Fig. 6 Relationship between shear stress and strain
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Fig. 7 Shear strength of field expansive soil
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