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Abstract

The objective of this study is to experimentally assess the time-dependent
tensile strength and deformability of rock salt obtained from the Maha Sarakham formation.
The ring tension tests are performed on salt specimens with diameter of 100 mm and
thickness of 38 mm. The center hole has a nominal diameter of 31.5 mm. The tensile
strain induced at the crack initiation point is monitored until failure occurs. A diameter load is
applied under various rates which are equivalent to the tensile stresses at the crack initiation
point of 0.00003, 0.0003, 0.003, 0.03 and 0.3 MPa/s. The testing temperature is
maintained constant for each specimen. They are varied from 269 to 375 Kelvin for each
loading rate. The results indicate that the tensile strength increases with increasing loading
rate, and decreases with increasing temperatures, which can be best described by a power
equation.  The stress-strain curves suggest that the tensile strains consist of the
instantaneous (elastic) strain and the transient creep strain.  The exponential law can
describe the time-dependent tensile deformation of the salt. It is postulated that under low
confinement (as used in this study) the effect of the steady-state creep strain induced under
tension is small. This is supported by the post-test examination that the splitting tensile
cracks are largely induced along the boundaries of salt grains (crystals). The failure of the
salt grains on the crack surfaces is rarely observed. The mathematical relations developed
for the salt tensile strength and time-dependent deformation can be used to assess the
long-term stability of the salt roof for the mine openings or storage caverns under various

temperatures.
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15197 3.1 ATTHANUAZIUIALBIAIDEY Lﬂﬁ@ﬁusﬁumﬁwﬂmu WFIPNLLILASULIY

Sample Depth (m) Disk diameter | Hole diameter | Thickness p
No. (mm) (mm) (mm) (g/cc)
5-05 | 123.006-123.045 101.09 31.92 38.85 2.21
1-09 | 82.870-82.909 100.22 32.59 39.02 2.25
6-02 | 122.850-122.889 100.31 31.76 38.47 2.29
1-11 82.947-82.986 100.88 32.30 39.42 2.21
1-08 | 82.831-82.870 101.20 32.21 38.70 2.15
4-02 | 71.033-71.071 100.68 32.05 38.75 2.19
4-04 | 71.111-71.150 101.00 31.65 38.60 2.13
4-03 | 71.071-71.111 100.68 31.60 40.13 2.09
4-05 | 71.150-71.189 100.48 31.77 38.75 2.17
4-10 | 70.678-70.716 100.50 31.56 38.23 2.17
5-01 73.440-73.480 100.26 31.91 40.33 2.20
6-05 | 122.729-122.768 100.6 32.07 39.21 2.21
7-01 72.680-72.719 100.59 32.30 38.60 2.22
7-04 | 72.799-72.838 100.50 32.10 39.40 2.09
1-14 82.599-82.637 101.00 32.10 37.70 2.29
5-06 | 122.969-123.006 100.93 31.92 36.59 2.21
7-03 | 72.760-72.799 100.36 31.76 38.93 2.13
1-10 82.909-82.947 100.70 32.10 38.10 2.10
1-07 | 82.871-82.831 101.12 32.02 39.50 2.14
3-01 77.042-77.082 101.18 32.16 40.23 2.14
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