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Abstract

The objectives of this study are to experimentally assess the mechanical
performance of the Maha Sarakham salt for natural gas storage caverns, to propose a
preliminary design for the cavern configurations, and to identify the area suitable for the
cavern development. The effort involves performing cyclic loading tests under triaxial and
polyaxial stress states on salt, performing computer simulations (using FLAC) to determine
the safe maximum and minimum storage pressures, and reviewing the structural geology of
the Khorat and Sakon Nakhon basins to determine the suitable sites for the storage caverns.
The triaxial and polyaxial cyclic loading tests use the mean stresses of 10, 15 and 20 MPa
while the octahedral shear stresses vary from 5, 8, 11 and 14 MPa. The specimen
deformations are monitored along the three principal axes for up to 1200 cycles. The Burgers
model is used to describe the elastic, visco-elastic (transient) and visco-plastic (steady-
state) behavior of the salt. Regression analyses on the octahedral shear strain - time curves
suggest that the salt elastic and visco-elastic parameters tend to be independent of the
cyclic loads. In the steady-state creep phase, the visco-plastic parameter calibrated from
the true triaxial cyclic loading test is about an order of magnitude lower than those under
true trioxial static loading.  The Burgers parameters calibrated from the two loading
configurations are used to predict the cavern closure using FLAC. The numerical results
suggest that simulation of the storage cavern under cyclic pressurizations using the
parameters from the conventional triaxial creep test may not give conservative results. The
storage caverns are designed to be upright cylindrical caverns with 50 meters in diameter
and 260 to 300 meters in height. They should have semi-spherical shape roof and floor.
The depth of the cavern top (casing shoe) should be at 500 m. Some areas in the Maha
Sarakham province are recommended where the depth and thickness of the Lower salt unit

are suitable to host the natural gas storage caverns.





