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Creep Behaviours of Red Sandstone Under Combined
Action of Load and Water Environment

YU Chaoyun, TANG Shibin, TANG Chunan
( State Key Laboratory of Coastal and Offshore Engineering , Dalian University of Technology , Dalian, Liaoning 116024, China)

Abstract: In rock engineering, rocks are often subjected to the load and water environment. In order to analyse the creep
mechanical properties of rock under the combined action of load and water, red sandstone specimens were immersed in
water and subjected to different stress levels for uniaxial compression creep test. The effects of load and water on the
creep characteristics of red sandstone were analysed by comparing the creep mechanical parameters of submerged speci-
mens to saturated and dry specimens. Results show that the long-term strength of submerged specimen is the smallest,
followed by saturated specimens, and that of dry specimens is the highest. Moreover, the steady-state strain rate of sub-
merged specimen is the highest, followed by that of saturated specimens, and that of dry specimens is the smallest. From
the point of view of damage mechanics and crack propagation, the reason that the creep characteristics of submerged spec-
imen are more significant is that the water in the environment is continuously transported into the new fractures caused by
creep deformation, which further intensifies the physical and mechanical effect of water on the rock. The presented exper-
imental results are beneficial for monitoring and estimating the long-term stability and safety of rock engineering. When
the stability analysis of rock mass engineering is carried out, it is suggested to choose rock mechanics parameters obtained
by the test under the combined action of load and water.
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