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Advanced composite materials are increasingly being used in engineering applications, particularly for civil
engineering structures, with entering a new era when the construction industry faces an additional challenge: how to
control concrete cracking to build concrete structures that are environmentally more sustainable and have a good
serviceability. A wide variety of fibers are available today for applications as advanced composite materials, which
have been emerged a one of the most exciting and promising technologies in strengthening and serviceability of
concrete structures.

Cracking behavior of concrete structures is of interest for evaluation of serviceability performance. The cracking
of concrete under restrained conditions and cyclic loading are considered a major serviceability problems of concrete
structures. Fibers are believed to be one of the most effective ways of controlling such cracking, due to sufficient
bridging forces to suppress crack opening and redistribute the stress to the nearby matrix. Moreover, the fiber
composite materials when uniformly distributed within concrete play an active role in improving spalling resistance
and explosion of composite concrete that exposure to high temperatures. Therefore, this new generation technology
utilizes fiber composite materials have a great impact on all concrete structures under different loading manners for
strengthening and serviceability development.

The main objective of this research work is to generally amplify our knowledge of the strengthening and
serviceability of concrete utilizing fiber composite materials. Emphasis is given to synthetic fibers (polyvinyl alcohol
(PVA) and polypropylene (PP) fibers) and steel fibers (SF). The effectiveness of fiber composite materials on
properties of concrete in the fresh and hardened states are determined in terms of slump, air content, compressive
strength, Young’s modulus, splitting tensile strength, flexural strength, drying shrinkage strain, and restrained
shrinkage cracking. As well as, the cracking behavior of thirty-six RC flexural members under static and cyclic loading
utilizing fiber composite materials are conducted to clear understand the strengthening and serviceability of concrete
structures. In addition, the mechanical properties of fiber composite concrete exposure to high temperatures in the
range of 125 — 1000 °C are investigated. The effect of some variables such as, maximum temperature levels, rate of
heating, and holding time at maximum temperature level on the surface cracking, loss of concrete strength, and loss of
Young’s modulus are determined individually.

Based on the experimental results, more information about the strengthening and serviceability of concrete
utilizing fiber composite materials is gained. The synthetic (polyvinyl alcohol (PVA) and polypropylene (PP) fibers)
and steel fibers (SF), for reinforcing the concrete, are introducing revolutionary changes in the structural application of
concrete structures. These concrete fiber composites are excellent candidates for strengthening and serviceability of
highways, bridges, airfields, tunnels, explosion resistant structures, and earthquake resistance construction. Moreover,
the results are clarified that the fibers offer promise as advanced composite materials for strengthening and
serviceability of concrete structures.
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