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SAMERHKEA PROMMA: PREDICTION OF MECHANICAL PROPERTY
OF CARBONATE ROCKS FROM PHYSICAL, PETROGRAPHIC AND
CHEMICAL PROPERTIES.THESIS ADVISOR:ANISONG CHITNARIN,

Ph.D.,89 PP.

CARBONATE ROCKS/ MECHANICAL PROPERTY/PHYSICAL PROPERTY/

PETROGARPHY/MINERAL COMPOSITION

The objective of this study is to estimate the mechanical properties of
carbonate rocks by using their physical properties (density, porosity and wave
velocity) petrography and chemical composition. The mechanical tests of rocks are
performed to determine uniaxial compressive strength, Brazillian tensile strength,
slake durability index and Los Angeles abrasion and impaction. The limestone
classification is based on Folk’s scheme (Folk, 1962). Texture of the limestones is
studied under a polarized light microscope. The quantification of limestone
components such as allochem, mud matrix and calcite cement is based on comparison
charts and point counting method. The limestone samples can be classified to two
board types: Micritic limestone and Sparitic limestone. The sparite-to-micrite ratio of
each sample is also calculated. The chemical composition of the rock samples is
analyzed by X-ray diffraction technique. All specimens are composed of mainly
calcite (about 67.82-100%). Some specimens contain quartz (about 0.10 to 11.01%),
clay mineral (about 0.59 to 1.62%), dolomite (about 0.14 to 0.57%) and Fe-bearing
minerals are detected in less than 1%.The results indicate that density and P-

wavevelocity have some effects on the mechanical properties that is the



uniaxialcompressive strength, elastic modulus and Brazilian tensile strength tend to

depend on



density and P-wave velocity. The elastic modulus also shows inconclusive tend with
P-wave velocity. The slake durability index and Los Angeles abrasion and impaction
test of the tested carbonate rocks tend to be independent of their density and P-wave
velocity. The relationship between the mechanical properties and the sparite-to-
micrite ratio indicates that the uniaxial compressive strength, elastic modulus, and
tensile strength values decrease with increasing sparite-to-micrite ratio. However, this
relationship is statistically unclear. For the mineral composition, quartz content of
less than 1% has no significant effect on the mechanical properties of the tested rock
specimens. However, the higher amount of quartz (in a sample contenting11.01%)
results in the higher uniaxial compressive strength, elastic modulus and Brazilian
tensile strength. The increase of clay mineral content of limestone tends to increase
the uniaxial compressive strength, elastic modulus and Brazilian tensile strength. The
tested travertine which has high porosity and small amounts of quartz and clay
mineral content has the higher strength than the sparitic limestone. The marbles
which consist of mainly calcite crystals have moderate density and their mechanical

properties are in middle range of the tested carbonate rock specimens.
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