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ROCK SALT/STRESS PATH/TRIAXIAL/CREEP/VISCO-PLASTICITY/

FINITE ELEMENT/CAVERN

Stress path or sequence and duration of loading are one of the factors affecting
the mechanical behavior of rocks. The stress path dependency is even more
pronounced in soft rocks that exhibit plastic behavior when subjecting to load. The
stress conditions in the rock mass may be subject to different stress paths through the
processes of construction and operation. For most rock mechanics analyses, stress
path independence is often assumed. If the stress path dependency is significant, the
laboratory test method should be designed to detect or measure such factors, and
hence to obtain test results that are more representative to the actual in-situ conditions.
The objective of this research is to assess the effect of stress path on the mechanical
behavior of rock salt by means of mechanical laboratory testing and numerical
analysis. The creep property parameters calibrated from the results of conventional
triaxial creep test (CTC) and radially unloaded triaxial creep test (RUTC) are
compared to reveal the effect of stress path. The significance of the stress path
dependency is evaluated by performing numerical modeling of salt behavior around

storage caverns. The compressive and tensile strengths of the Maha Sarakham salt are

III



relatively high as compared with those from various sources. The triaxial strength
results show that the average Poisson’s ratio is 0.37. Based on the Coulomb criterion,
the cohesion is 6 MPa and the internal friction angle is 50 degrees. Comparison the
creep results from the two triaxial tests shows that the specimens subjected to CTC
test show higher deformation than that of the RUTC test under the same octahedral
shear stress. The viscoelastic and viscoplastic parameters calibrated from the RUTC
test are slightly greater than that from the CTC test. The cavern simulation shows that
the surface subsidence obtained from the RUTC properties are 31.6% (for spherical)
and 30.1% (for cylindrical) less than those from the CTC properties. The vertical and
horizontal closures simulated from the RUTC properties are 25.7% (for spherical) and
23.3% (for cylindrical) less than those from the CTC properties. It is concluded that
the salt specimen behavior depends upon the stress paths. The RUTC test results may
be more representative to the actual in-situ conditions. The CTC test method,

however, yields the creep results and calibrated properties that are more conservative

that does the RUTC test method.
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