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TANAPOL SRIAPAI : TRUE TRIAXIAL COMPRESSIVE STRENGTHS
OF MAHA SARAKHAM ROCK SALT. THESIS ADVISOR : ASSOC.

PROF. KITTITEP FUENKAJORN, Ph.D., P.E., 100 PP.

TRUE TRIAXIAL/POLYAXIAL/ROCK SALT/FAILURE/INTERMEDIATE

PRINCIPAL STRESS

The objectives of this research are to determine the true triaxial compressive
strengths of rock salt and to assess the predictive capability of various multi-axial
strength criteria for the rock. The salt specimens are from the Middle unit of the Maha
Sarakham formation in the northeast of Thailand. The salt cores has been cut and
ground to obtain rectangular blocks with a nominal dimension of 5x5x10 cm?®.
A polyaxial load frame equipped with two pairs of cantilever beams used to apply
constant lateral stresses (o2 and o3) to the salt specimen while the axial stress (o1) has
been applied by a hydraulic load cell. Here the constant o is varied from 0 to 80 MPa,
and o3 from 0 to 28 MPa while the axial stress is increased until failure. The
deformations induced along the three loading directions are monitored and used
to calculate the elastic modulus and Poisson’s ratio of the salt. The results indicate that
the elastic modulus and Poisson’s ratio of the Maha Sarakham salt are averaged as
22.2 + 2.7 GPa and 0.37 + 0.05. For the Coulomb criterion, the internal friction angle
determined from the triaxial loading condition (o, = o3) is 50°, and the cohesion is
5 MPa. The effect of o, on the salt strengths can be best described by the modified
Wiebols and Cook criterion. The empirical (power law) Mogi criterion tends

to underestimate the salt strengths particularly under high o3 values. The modified



Lade criterion is the overestimates at all levels of 3. The Coulomb and Hoek and
Brown criteria can not describe the salt strengths beyond the condition where o, = o3,
as they can not incorporate the effects of o,. Both circumscribed and inscribed
Drucker-Prager criteria severely underestimate o at failure for all stress conditions.

A finite element analysis was performed to demonstrate the impact of the
intermediated principal stress on the salt behavior around a compressed-air storage
cavern subject to the designed minimum storage pressures during retrieval period.
Under this condition the minimum cavern pressure (Pnin) is reduced to as low as 10%
and 20% of the in-situ stress at the casing shoe (above the cavern top), and hence the
stress states in the surrounding salt are highly deviatoric. For the minimum cavern
pressure of 10% o failure occurs at cavern boundary as predicted by modified
Wiebols and Cook criterion which is more appropriated when compared with the
Coulomb criterion. This is because the modified Wiebols and Cook criterion on is
developed from true triaxial test results, and hence, they can predict the stability

condition more conservative than the Coulomb criterion.
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