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Abstract

This study investigates the mechanical behavior of concrete modified with polypropylene fibers and lightweight
aggregates through a series of experimental tests. To this end, cubic and cylindrical specimens were prepared with
varying fiber contents (0, 0.05, 0.1 and 0.2% by volume) and different replacement levels of lightweight aggregates
(0,2.5,7.5,12, and 15%). The specimens were tested for compressive and tensile strengths at curing ages of 7, 28, and
56 days. The results indicated that incorporating polypropylene fibers at an optimal dosage of 0.05% improved both
compressive and tensile strengths in most mix designs, while a 7.5% replacement of lightweight aggregates yielded
the highest strength in the majority of cases. Although increasing the fiber content to 0.1% generally led to a reduc-
tion in strength, when combined with 15% lightweight aggregate, both compressive and tensile strengths showed im-
provement. Furthermore, prolonged curing durations had a significant positive effect on the mechanical performance
of the specimens. The findings of this research provide valuable insights for designing lightweight, fiber-reinforced
concretes with enhanced mechanical performance and reduced self-weight for structural applications.
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! Lightweight concrete ¢ Expanded shale

2 Pumice 7 Clay

3 Diatomite 8 Slate

4 volcanic cinders ? fiber reinforced lightweight concrete (FRLWC)
S perlite 10 polypropylene
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