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Abstract This thesis investigates the effects of addition of polypropylene, glass, cellulose and steel
fibers on durability and mechanical properties of fiber reinforced concrete in hydraulic structures. In
this study, glass, polypropylene, cellulose and steel fiber were used in volume fractions of 0.125%,
0.125%, 0.125% and 0.5% respectively. The durability tests contain; determination oxygen
permeability, resistance of concrete against freeze and thaw, water depth penetration, resist chloride
ion penetration and free shrinkage. Moreover, mechanical properties of the FRCs such as compressive
strength, flexural strength and impact resistance strength were measured.

Based on test results, fibers haven’t affected the compressive strength. It is also concluded that all
fiber reinforced concrete have higher flexural than plain concrete. However, the best results were
observed in steel fibers. Steel and Polypropylene fiber have increased the flexural strength by around
28% compared to plain concrete. Fiber reinforcement is particularly effective in improving the
performance of concrete under dynamic loading such as impact, fatigue and earthquakes. This is
mainly due to the higher strain capacity and load bearing capacity in the post-cracking zone. The
addition of fibers significantly improves the impact resistance of concrete. For PFRC, the first crack
and failure strength increased by 50% and 55% compared to plain concrete, respectively. In the case
of SFRC, first crack and failure strength increased by 1.2 and 3 times compared to PFRC. The results
also indicate that the ability to absorb energy and delay the ultimate failure increased dramatically
with the addition of steel fibers. The failure of plain concrete occurred in a brittle manner, while for
the fiber reinforced specimens, the failure involves multiple cracking and crushing. It should be noted
that the mode of failure depended on the fiber properties such as ductility, shape, and aspect ratio.
Test results indicate that steel fibers increase both gas and water permeability and have the lowest
resist chloride ion penetration. In addition, steel fibers improved scaling resistance more than the
other fibers.



