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Experimental investigation on engineering behaviors
of red clay under effect of wetting-drying cycles

MU Kun, KONG Ling-wei, ZHANG Xian-wei, YIN Song

(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: To investigate the influence of wetting-drying cycles in seasonal variation on the long-term performance of red clay, the
traditional sample preparation method is improved, and the moisture content variation of compacted soil during wetting-drying cycles
is controlled in the regime of saturation from the optimum water content w,, to full saturation. Considering the dripping
humidification, the a,, + 2% and «,, + 4% water content samples experienced by the wetting-drying cycles were prepared. The
consolidated drained triaxial shear test and compression test were conducted to analyze the effects of wetting-drying cycles and
moisture change amplitude on the engineering properties of compacted red clay. The results show that cohesion ¢ and internal friction
angle ¢ decrease with increasing cycle number N, and the decrease is significant in the first wetting-drying cycle and then becomes
stable. However, the rate of decrease of ¢ islessthan that of ¢, and the decrease of shear strength under low confining pressure is
more drastic than that under high confining pressure during the cyclic wetting-drying process. Compression modulus E;, aso
decreased with increasing N and the decrease rate is less than that of ¢ but larger than that of ¢ . Similarly, ¢ and E,_, decrease
dlightly with increasing moisture change amplitude of the cyclic wetting-drying compacted red clay samples. At the moisture content
in range of @,, + 4%, the compacted red clay shows relatively stable mechanical behavior. It is suggested that the red clay should
not be directly used as the backfill material, but can be used as the backfill material of the embankment core, if the drainage and slope
protection measures are taken effectively.
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Table2 Particlesize distributionsand mineral compositions of Guangxi red clay
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Table3 Test program for mechanical effect of wetting-drying cycles on red clay
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Fig.3 Typical relationships between axial strain and deviatoric stressof red clay under variouswetting-drying cycles
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Fig.4 Typical strength envelope curvesof red clay under variouswetting-drying cycles
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Fig.5 Influences of wetting-drying cycles number
on strength index of red clay
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