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Abstract

This article presents the results of a laboratory study aimed at developing a new generation of engineered cementi-
tious composites. Specifically, the effects of using synthetic polymer fibers and polyvinyl alcohol (PVA) fibers, both
individually and in combination, on the mechanical properties of high-performance engineered cementitious compos-
ites were investigated. The study focused on compressive strength and flexural behavior. Synthetic and PVA fibers
were used in varying amounts, along with natural zeolite at quantities of 65, 70, 80, and 90 kg per cubic meter and
silica fume at 90, 100, and 110 kg per cubic meter as pozzolanic materials in the engineered cementitious compos-
ites. The results demonstrated that the use of fibers, both individually and in combination, improved the compressive
performance and flexural behavior of the studied mixtures by 5-36% and 66-201%, respectively. Based on the find-
ings, the maximum 28-day compressive strength achieved was 109.31 MPa, while the highest flexural strength was
15.93 MPa. Analysis of the flexural performance curves revealed a triphasic behavior: an ascending branch up to the
maximum flexural strength, a descending branch indicating a reduction in flexural strength but with enhanced strain
capacity and ductility, and a final ascending branch representing strain hardening. These curves highlight fibers’ posi-
tive role in improving the examined mixtures’ flexural properties.
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