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KOMKRIT PHATTHAISONG : TRUE TRIAXIAL CYCLIC LOADING
TEST OF MAHA SARAKHAM ROCK SALT. THESIS ADVISOR :

ASSOC. PROF. KITTITEP FUENKAJORN, Ph.D., P.E., 52 PP.

ROCK SALT/CREEP/CYCLIC LOADING/POLYAXIAL LOADING

The objective of this study is to determine the effects of cyclic loading on the
time-dependent behavior of rock salt under true triaxial stresses. The results are
applied to determine the creep closure of natural gas storage caverns in rock salt
formation. The salt specimens are obtained from the Middle member of the Maha
Sarakham formation in the northeast of Thailand. The salt cores are cut and ground to
obtain cubical shaped specimens with” nominal dimensions of 5.4x5.4x5.4 cm®.
A polyaxial load frame is used to apply constant principal stresses to the salt
specimens. The applied stresses are varied from-the triaxial (c1#0,=063) condition to
the polyaxial (o1#02#03) conditions. The applied octahedral shear stresses vary from
2,5, 8, 11 to 14 MPa while the mean stress is maintained constant at 15 MPa for all
specimens. 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 modulus tends 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 triaxial static loading. Cavern closure

simulated using parameters calibrated from the cyclic loading test results are greater



than those from the static loading results. This suggests that application of the
property parameters obtained from the conventional static loading creep test to assess
the stability of the storage caverns with internal pressure fluctuation may not be

conservative.
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