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Abstract: In order to investigate the influence of immersion time to rock mechanics behavior and acoustic
emission (AE) characteristics of rocks that contain mud minerals, uniaxial compression strength ( UCS) tests
and AE tests are conducted on montmorillonite bearing sandstones under different conditions, i.e. dry, saturated,
and unequal immersion time. The influence of sandstones” immersion states to the time domain parameters of AE,
such as counting rate and energy rate, in the different work stages is the key analytical point. The results are as
follows. The immersion time has a significant impact over the strength of rocks that contain mud minerals and AE
parameters. The UCS is 53.52 MPa for dry specimens, while this value declines to 49.51 MPa for saturated ones.
Water-rock coupling appears inapparent when the immersion time is over 30 d. The rapid development of cracks
and active AE signals coexist before fracture. As the immersion time gets longer, the strain becomes smaller in
the signals actively increment stage. But after 90 d of immersion, the energy rate growth period is not obvious,

and the energy is released suddenly when the rock sample is unstable. The cumulative number and energy of AE
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of saturated rock samples are 20.8% and 30.9% of that of dry rock samples respectively. With the immersion time
increment, the total number of AE signals keeps decreasing during the rock failure process. After 120 d of
immersion, the cumulative number, and energy of AE are 0.24% and 0.39% of dry rock samples, respectively.
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