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Mechanical properties and normalized stress-strain behaviour of Yanji swelling
rock under wetting-drying-freezing-thawing cycles

ZENG Zhi-xiong, KONG Ling-wei, LI Jing-jing, LI Ju-zhao
(State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics,
Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Consolidated drained triaxial shear tests were conducted on Yanji swelling rock to investigate the effects of wetting-drying,
freezing-thawing and wetting-drying-freezing-thawing cycles on the stress-strain behaviour, volumetric strain and shear strength. The
test results indicate that the stress-strain behaviour of samples before cyclic treatments appears to be strain-hardening, while the
samples after cyclic treatments show strain-softening behaviour and more evident shear dilation. Additionally, these behaviours are
more pronounced with the increasing number of cycles and the decreasing confining pressure. As the number of cycles increases, the
cohesion of samples decreases significantly but the internal friction angle increases slightly. It can also be seen that the samples
subjected to wetting-drying-freezing-thawing cycles suffer greater alterations in mechanical behaviours compared with those
subjected to separate wetting-drying and freezing-thawing cycles. Subsequently, a stress-strain formula considering the effect of
wetting-drying-freezing-thawing cycles and confining pressure was presented based on Konder hyperbolic function, which can
describe both strain-hardening and strain-softening behaviours. A comparison between the predicted and measured values verifies that
this model can well predict the stress-strain behaviours.
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Fig.1 Stress-strain curves
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Table 1 Basic physical properties and mineral compositions of the yellow-brown mudstone
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