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Abstract
The main objective of this research is tb study the durability of fiber reinforced ceieZt %oZp%sges
(FRCCs) embedded in sodium sulfate solution. The Ziurability in terms of bending, compressive and
expansion properties of FRCCs is investigated in this study. Three different kinds of fibers
investigated are steel, polypropylene and sisal fibers. All specimens use mortar proportion with the
ratio of 1 (cement) : 1 (sand) by weight and use water-to-cement ratio equal to 0.35. Volume
fraction of fibers is replaced in the mortar at 0, 0.25, 0.50, 1 and 1.5%, except for bending-test
specimens that only use the fiber volume fraction of 1.5%. The tested specimens are separated in
two groups, the first group of specimens is embedded in water, while the second group of specimens
is embedded in sodium sulfate solution with concentration of 5% by weight. Bending and
compressive specimens are tested at 7, 28, 60, 90 and 180 days of concfete age after pouring. For

expansion specimens are continuously tested until 180 days of concrete age.

The experimental results showed that the use of fibers in cement composites can improve the
performance in bending. The use of steel fibers gave highest bending strength, while the use of sisal
and polypropylene fibers gave consecutively lower bending strength. For the performance in
compression, the compressive strength of FRCCs decreased with an increase in the volume fraction
of fibers use_d in this study. The use of sisal and polypropylene fibers showed significant decrease

in compressive strength compared with the use of steel fibers.
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The durability tests of FRCCs embedded in sodium sulfate solution revealed that bending and
compressive strength of cement composites reinforced with the 3 fibers used in this research
decreased after the age of specimens of 180 days, especially for the performance in bending. The
bending strength of FRCCs extremely decreased probably due to the effect of sodium sulfate

solution on cement matrix which results to a decrease in fiber-matrix bond.

The expansion tests of FRCCs embedded in water and sodium sulfate solution revealed that
expansion of cement composites reinforced with the 3 fibers are uncertain due to there are the other
factors affect to the expansion which make cement composites reinforced quality decreased. Study
more in the other factors are needed for finding relationship of the expansion of cement composites

reinforced with the 3 fibers.
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