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KITTISAK TENGPAKWAEN : ROCK SALT MECHANICAL BEHAVIOR
UNDER CYCLIC LOADING WITH CONSTANT MEAN STRESSES.

THESIS ADVISOR : PROF. KITTITEP FUENKAJORN, Ph.D.,P.E.,107 PP.

CREEP/STRAIN ENERGY/POTENTIALCREEP LAW/BURGERS MODEL/

EQUIVALENT EXTRACTION RATIO

Triaxial cyclic loading tests under constant mean stresses have been performed
to predic_:t the time-dependent deformation of rock salt for a compressed-air energy
storage application. Rectangular prisms of salt are subjected to confining pressures vary
from 20% to 90% of the in-situ stresses for depths ranging from 250 to 400 m with
equivalent extraction ratios from 30 to 60%. During cyclic loading, the steady-state
creep strains are calculated in terms of the octahedral shear strains as a function of time.
Both potential creep law and Burgers model fit reasonably well to the strain, time and
stress data. The cyclic loading induces a higher creep strain than that of the static
loading for all depths and extraction ratios, suggesting that long-term creep
deformations of salt pillars may be ‘greater under cyclic loading than under static
loading. The visco-plastic coefficients obtained under constant mean stress are about
20 GPa-day lower than those under constant confinning pressure. The distortional strain
energy at failure from relevant research is used to predict the time-dependent strengths
of the creeping salt specimens. Under storage operation, stability of salt decreases with

increasing octahedral shear stresses (equivalent extraction ratio and depth).
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