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ABSTRACT

This research investigates the influence of synthetic fiber incorporation on the mechanical
properties and durability of engineered cementitious composites (ECC) through
the examination of four distinct mixtures: a control mixture (fiber-free) and three mixtures
containing 10, 20, and 30 kg of synthetic fibers per cubic meter of ECC. The experimental
findings reveadled that including synthetic fibers significantly enhances tensile cracking
strength, toughness, and residual strength. The mixture with 30 kg of synthetic fibers
demonstrated the highest tensile cracking strength (10.73 MPa) and toughness (174 N-mm).
However, exceeding a fiber content of 10 kg resulted in a decline in compressive strength and
modulus of elasticity. Regarding durability, the addition of synthetic fibers exhibited mixed
effects: the mixture containing 30 kg of synthetic fibers displayed the lowest water absorption,
attributable to reduced surface cracking. Conversely, as the fiber content increased, the depth
of water penetration and chloride ion ingress also rose, likely due to the formation of
micro-pores around the fibers and an increase in interna permeability. The results indicate that
synthetic fibers create anetwork of strandswithin the ECC matrix, which effectively distributes
tensile stresses and prevents crack propagation through a bridging mechanism. Leads to
increased fracture energy and enhanced mechanical performance of the ECC, although it may
come with some trade-offs in specific durability characteristics. In conclusion, this study
identifies the mixture containing 10 kg of synthetic fibers as the optimal formulation regarding
compressive strength and modulus of elasticity. In comparison, the mixture with 30 kg of
synthetic fibersis deemed most effective for improving tensile strength and toughness.

Keywords: Engineered Cementitious Composites (ECC), Synthetic Fibers, Compressive
Strength, Toughness, Permeability, Mechanical Behavior
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