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Abstract 1 8 6 7 9 3

Concrete is known for its superior compressive strength and poor tensile strength. In order
to improve its tensile strength, short fibers are occasionally incorporated into concrete (Fiber
Reinforced Concrete, FRC). However, several researches indicated that the existing of fibers
could decrease the permeability resistance of concrete dramatically under the no-load condition.
This is due to the high porosities at the interface between fiber and cement paste.

However, in the case where the structures are subjected load (which should be closed to the
real condition), the existing of fiber might somehow help increase in the permeability resistance
of concrete. This is due to the fact that fibers have ability to bridge across the crack and prevent
the large crack to grow. This may result in FRC having better permeability resistance than normal
concrete under the loading condition.

In this study, the permeability resistance of concrete and fiber reinforced concrete was
investigated. Two types of fibers were used: Steel and Polypropylene at the volume fraction of
0.5% and 1.0%. The specimens were tested under the no-load and loaded condition. Three levels
of loads were applied to the specimen prior to the permeability test: 25%, 50% and 75% of
compressive strength. As expected, under the no-load condition, results indicated that plain
concrete exhibited better permeability resistance than FRC in all cases. However, the case of
loaded condition, the permeability resistance was affected by fiber differently depending on fiber
type and content. For steel fibers, because of the high strength and stiffness, they were able to
keep the permeability resistance of SFRC at high level at all load percentages. In contrast, due to
the low strength and stiffness, the polypropylene fibers were not highly effective in term of
bridging across the crack, therefore they did not help improve the permeability resistance of
concrete at all load levels and became even worse in some cases. The efficiency of steel fiber to
improve the permeability resistance under loaded condition at the ratio of 0.5% is better than

1.0% by volume fraction.





