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Abstract The uniaxial compression and Brazilian splitting tests on the argillaceous anhydrite from the interlayers
of the mine at Yunying were conducted with the different time lengths of immersion in order to reveal the
mechanical characteristics (such as the softening) of the insoluble interlayer upon brine immersion and to provide
the theoretical guide for the prediction and control of the interlayer destruction during the process of the cavity
building inside the rock salt. It was found that the mechanical strengths of interlayer deteriorated significantly with
the increasing of the time length of brine immersion. The relationships of the uniaxial compressive strength the
elastic modulus and Poisson's ratio with the time lengths of brine immersion were fit well with DoseResp function.
While the relationship between the tensile strength and the time length of brine immersion was fit with Slogisticl
function. The failure modes of the specimens in the uniaxial compression and Brazilian split tests were gradually
changed from the tension failure to the shear failure as the time length of immersion was increased. It was found
from the results of the test that the softening effect of brine was closely related with the soluble content of
interlayer the heterogeneity of hydraulic swelling of the interlayer ingredients the lubrication of brine and the
softening effect on the crystal bonding of minerals. An equation of the damage evolution with the time of
immersion for interlayers was derived according to the experimental data and a model for softened depth of
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interlayer in the axial and radial directions was established. The model was applied to determine the softened range
of the insoluble interlayer during the process of cavity building in rock salt. In addition a criterion of maximum
tensile stress was presented for the determination and prediction of the local softening damage of interlayers based
on the relationship between the tensile strengths and the time lengths of brine immersion.
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Table 1 Chemical composition analysis results of argillaceous
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Table 3 Quality changes of interlayer specimens before and

after soaking
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8 163.49 162.66 0.83
12 158.43 157.41 1.02
16 162.79 161.58 1.21
20 164.40 162.64 1.76
20r
w 1.8¢
E 1.6
% 14}
o
‘;ﬁ 1.2+
ﬁ 1.0F
Bl
0.8}
0.6 1 1 ! .
Q 5 10 15 20
B E)/d
3

Fig.3 Mass reduction-immersion time curve of interlayer
specimens
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Fig.4 ““Small hole””caused by soluble content dissolved
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Table 4 Soften situation of interlayer specimen mechanical
parameters
/ /
/d /MPa GPa MPa
A 0 33.16 18.237 0.232 5.68
B 4 23.80 12.220 0.306 4.03
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E 16 5.92 1.617 0.453 0.62
F 20 5.63 1.585 0.455 0.21
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Fig.5 Uniaxial compressive strength-immersion time curve of

interlayer
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Fig.8 Tensile strength-immersion time curve of interlayer
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Table 5 Correlation coefficients and significance test results
of curve fitting
R F P

fo v 0.987 8 137.877 0.007 21

AE 9 0.988 9 117.458 0.008 45

YD) 0.984 6 681.645 0.001 47

fla v 0.971 8 104.847 0.001 68
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Fig.9 Failure modes of argillaceous anhydrite interlayer with
different soaking times
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Fig.10 Damage and damage rate-brine immersion time curves
of argillaceous anhydrite specimens
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