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THIRADA KENSAKOO : RELATIONSHIP BETWEEN MINERALOGY
AND ENGINEERING PROPERTIES OF ROCK SALT. THESIS ADVISOR :

ASSOC. PROF. KITTITEP FUENKAJORN, Ph.D., P.E. 173 PP.

ELASTICITY / VISICO-PLASTICITY / COMPRESSIVE STRENGTH / TENSILE

STRENGTH / MINERALOGY / SALT

The objective of this research is to seek the relationship between the uniaxial
compressive and Brazilian tensile strengths, elastic modulus and visco-plasticity
coefficient of rock salt specimens and their mineralogical compositions and
petrographic features. The salt specimens are from the Middle Salt and Lower Salt
units of the Maha Sarakham Formation. They are prepared from 54 mm diameter
cores drilled vertically into the Khorat and Sakon Nakhon basins. Series of laboratory
testing have been carried out, including uniaxial compression tests, Brazilian tension
tests, and uniaxial creep tests. The sample preparation and test procedure follow the
ASTM standard practices as much as practical. Visual examination, X-ray diffraction
and dissolution methods are performed to determine types and amounts of the
inclusions. Finite element analyses are also performed to understand the effects of

anhydrite inclusions.

The main inclusions for the salt specimens tested here are anhydrite and clay
minerals. The anhydrite inclusions appear as thin seams or beds perpendicular to the
core axis with thickness varying from few millimeters to several centimeters. The
clay minerals (about 1-5% by weight) scatter between the salt crystals of some

specimens. The compressive strength of the salt specimens linearly increases from 27



MPa to about 40 MPa as the anhydrite inclusion increases in the range from 0% to
nearly 100%. This is primarily because the anhydrite inclusion makes the salt portion
shorter, creates the end effect, and hence increasing the specimen strength. The
combined effect between the salt and anhydrite properties also causes the increase of
the specimen elasticity from 22 GPa to as high as 36 GPa. Tensile strengths of the
salt specimens will also increase with the anhydrite inclusion if the inclusion is
beyond 50% by weight. Below this limit the anhydrite has insignificant impact on the
specimen tensile strength. For pure salt specimens the tensile strength is mainly
governed by the failure characteristics. If the tensile fracture is induced along the
inter-crystalline boundaries, the specimen tensile strength will be lowered. This is
because the inter-crystalline bonding of rock salt is much weaker than the strength of
salt crystals. The crystal tensile strength can be as high as 2 MPa. The tensile
strength of the inter-crystalline boundaries is estimated as 1 MPa. The visco-plasticity
coefficient of salt specimens is found to be increased exponentially with the crystal
size. This is because the dislocation glide mechanism governs the creep deformation
for the specimens containing large salt crystals. On the other hand, pure salt
specimens with fine crystals are deformed mostly by the dislocation climb
mechanism, resulting in a lower visco-plasticity. Due to the insufficient diversity of
the amount of anhydrite among specimens, the effect of the anhydrite inclusion on the
visco-plasticity can not be determined. The clay content of less than 4% has no
significant impact on the salt tensile strength. The effect of clay content beyond 5% in
the salt specimens remains unclear because the range of the clay contents among

different specimens are relatively low and narrow (0- 5%).
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