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An experimental study of strain and damage recovery of salt
rock under confining pressures

CHEN Jie*?, LIU Jan-xing', JANG Dewyi®, FAN Jin-yang', REN Song*
(1. State Key Laboratory for the Coal Mine Disaster Dynamics and Controls, Chongging University, Chongging 400044, Ching; 2. State Key L aboratory of
Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubel 430071, China)

Abstract: The aim of this study isto investigate the damage recovery effect of salt rock under confining pressure conditions. Thusthe
damage recovery experiments have been performed on the salt rock specimens with different initial damage degrees under different
confining pressures and holding time. Based the controlling theory of strain, the effects of the above three factors on the strain and
damage recovery are analyzed under compression. The results indicate that the self-recovery ability of salt rock can be changed by
confining pressure. The strain recovery process can be divided into three phases: fast recovery, retard recovery and slow recovery
which are depending on the confining pressure, degree of growing cracks and holding time . Firstly, it is shown that the strain
recovery process can be approximately fitted by a negative exponential function. Secondly, the increases of both holding time and
confining pressure are beneficial to the effects of strain and damage recovery to a certain degree. Especially, the increase of confining
pressure within the holding time can not only raises the whole recovery rate, but also prolongs the retard recovery stage. Finally, the
ranking of damage magnitudes of salt rock specimens remains unchanged, even though the specimen with a higher damage degree
has a high recovery rate in the pressure holding time. The high confining pressure can promote the strain and damage recovery of salt
rock, but a higher confining pressure may cause the phenomenon of false recovery.
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Table1l Experiment schemes of salt rock recovery
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Table2 Satisticsof elastic modulusand itsrecovery values of salt rock specimen
IMPa /h /MPa £1% & 1% E'IMPa E,IMPa (1-K)lp
H1 10 2.563 2.251 131.97 92.72 0.1733
H2 15 2.465 2.165 126.58 90.26 01707
H3 20 2.652 2.338 130.54 91.65 0.1686
H1 2.563 2.251 131.97 92.72 01733
H4 2438 2117 130.65 101.90 0.1688
H5 12 2577 2.263 130.55 106.89 0.1488
H1 26 2.563 2.251 131.97 92.72 01733
H6 32 3.284 2.895 127.89 107.45 01410
H7 38 4.724 4281 124.89 102.52 0.1142
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