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Experimental Study on Mechanical Failure Behavior of
Sandstone with Various Joint Angles Under Reducing Confining Pressure
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2. School of Mechanics and Civil Engineering., China University of Mining and Technology, Xuzhou 221116, China)

Abstract; After a long geological structure, there are lots of joints in rock mass, and the under-
standing the unloading mechanical behavior of jointed rock mass is of great theoretical value to guarantee
the safety of underground excavation. Therefore, the jointed sandstone specimen was adopted to conduct
reducing confining pressure test. By studying the effect of joint inclination angle on strength, deforma-
tion parameters and Acoustic Emission (AE) characteristic, the following conclusions were obtained.
The results show that reducing confining pressure test has slight effect on the stress-strain characteristic
before the peak strength, but after the peak strength the residual strength disappears under reducing
confining pressure test. The peak strength of jointed sandstone specimen under reducing confining pres-
sure test is lower than that under conventional tri-axial compression, and they have the same variation
law with the joint angle. When the joint angle § equals to 40°, the abnormal appears due to that the
presence of joint causes the shear crack migrate towards to the joint. The AE events in the compaction
stage become lesser with the increase of joint angle, while the joint angle has a great influence on the AE
characteristic at the plastic stage. The AE events increases slowly after the peak strength, mainly due to
that reducing confining pressure depleted strain energy in the lateral specimen, and the intensity of elas-
tic strain release is reduce to some extent.
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