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EXPERIMENTAL STUDY OF EFFECTS OF CYCLIC LOADING AND
UNLOADING PORE WATER PRESSURES ON DEFORMATION
CHARACTERISTIC OF SANDSTONE

XU Jiang, YANG Hongwei, LI Shuchun, JIANG Yongdong
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Education, Chongging University, Chongging 400044, China)

Abstract: Triaxial compression experiments have been carried out to study the effects of the cyclic loading and
unloading pore water pressures on the deformation characteristic of saturated sandstone when the axial stress and
confining pressure are invariant using the MTS815 rock mechanics testing system. The experimental results have
shown that there are anomalistic Z-shaped nonlinear wave in the stress-strain hysteresis curve at the stage of
compaction under loading and unloading; and initial residual deformation is relatively large, therefore, the
hysteresis loop is not so obvious. In addition, it has been observed that at the elastic coupled stage, the stress-strain
curve which rises with concave Z-shaped wave appears inflection point before coming to a head; at this point,

strain is the maximum at loading. While at unloading, it is inflexion at the stress-strain curve which drops with
convex Z-shaped wave before touching bottom; at the same time, the strain fetches the minimum. Meanwhile the
stress-strain hysteresis loop, showing the stage from sparse to dense, is stable which indicates evolution from
elastic deformation to plastic deformation. The dissipation energy of different upper limits and different amplitude
areas forms into asymmetrical X-shaped at the pore water pressure. The dissipation energy decreases gradually at
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loading with the increase of pore water pressure. Otherwise, at unloading, it decreases gradually with reducing of
pore water pressure. The position and angle of the X-shaped crossing are related to the different upper limits and
amplitude areas. The relationship between the residual strain and cyclic numbers accords with the power of
negative index under the cyclic loading and unloading pore water pressures.

Key words: rock mechanics; cyclic loading and unloading; pore water pressure; hysteresis loop; dissipation

energy; residual strain
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