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BURIN THONGKLIANG: EFFECTS OF SALINE WATER ON MECHANICAL PROPERTIES
OF CONCRETE. THESIS ADVISOR: ASST.PROF. DECHO PHUEAKPHUM, PH.D., 102 PP.
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The aim of this study is to assess the long-term properties of concrete immersing
in saline water. Cylindrical concrete specimens (diameter = 15 cm and length = 30 cm) and
cubic mortar specimens (5 x 5 x 5 cm) were prepared for laboratory tests. The specimens
were immersed in saline water of varied salinity (0, 25, 50, 75, and 100%) for 0, 1, 2, 3, 6,
and 12 months. Direct and indirect compression tests are conducted on samples that have
been immersed in salt water to evaluate the deterioration of concrete by examining
changes in mechanical properties. Post-tested samples were then subsequently analyzed
using X-ray diffraction. Mortar samples were subjected to measurement of saltwater
absorption and ultrasonic wave velocity. Test results reveal that the compressive strength
of cured concrete notably increased rapidly within the initial 7 days, then gradually
increased, and reached its peak at the end of 28 days. Concrete's compressive strength
and elasticity decreased with increasing saline concentration and immersion time. This
reduction in strength and elasticity is due to the infiltration of chloride ions into the sample
and causes chemical reactions between chloride ions and CS, GS, GA, and CAF,
contributing to concrete deterioration. C3S and G,S content decreases as salinity increases,
while GA and GAF increase. Saline absorption tends to decrease, while density tends to
increase with increasing immersion time and salinity. With prolonged immersion time and
higher salinity levels, there is a tendency for saline absorption to decrease, accompanied
by an increase in density due to crystallization within voids. P- and S-wave velocities
exhibited an exponential increase with increasing immersion time and salinity.
Simultaneously, there was a concurrent rise in the dynamic Poisson's ratio while the
dynamic elastic modulus decreased. The empirical equations correlating compressive
strength with immersion time under various saline concentrations provide practical insights

into predicting the concrete’s lifespan.
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