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Experimental research on mechanical characteristics of salt
rock under triaxial unloading test
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Abstract: With the project of Jintan underground gas storage, taking the cavity actual bearing conditions as the object of study,
carrying out unloading confining pressure test of salt rock under different conditions, the complete stress-strain curves, deformation
characteristics are obtained. The test results show that axial and radial strains increase slowly in the initial stage of unloading
confining pressure; and the relation between strain and confining pressure is linear. Along with the confining pressure continuous
decrease, axial and radial strain values increase sharply. Comparing the loading and unloading curves, under the conditions of the
same maximum principal stress, when the unloading confining pressure is the same as triaxial compression pressure value, the axial
and radial strains variations are larger than that of loading conditions. Under the same initial stress conditions, the changing
magnitude of stress required for rock failure is less than that of triaxial compressive process. It is shown that the plastic deformation
of salt rock is different from hard rock of brittle failure under unloading confining pressure. The conclusion can be useful in
underground gas storage engineering stability analysis and gas injection/extraction process.
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Table 1 Conditions of triaxial unloading tests

WG [l - /MPa RIGI % 77 2R 5 /M Pa
1* 2.5 1 Pl L 31.77
2" 5.0 1 Pl L 38.35
3* 10.0 1 Pl L 57.29
4" 15.0 1 Pl L 62.51
5" 20.0 1 Bl [ 59.04
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Table 2 The maximum principal stresses and the minor
principal stresses of triaxial compression tests
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Table 3 Triaxial unloading confining
pressure vs. strain test results
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Fig.6  Triaxial unloading and compression confining
pressure vs. strain curves
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Table 4 Comparison between triaxial unloading
and compression test results
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Fig.5 Triaxial unloading confining pressure vs. strain curves
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