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ABSTRACT

In this research, the effect of using chopped glass fibers on the
mechanical properties of polymer concretes based on isophthalic and
orthophthalic unsaturated polyester resins was investigated and compared.
The main objective was to evaluate the improvement in compressive;
tensile, and flexural strengths resulting from the addition of specific
amounts of glass fibers. For this purpose, polymer concrete specimens with
different percentages of glass fibers were prepared and subjected. to
standard mechanical tests. The results indicated that the addition of glass
fibers led to a significant improvement in the tensile and flexural strengths
of both types of polymer concrete, such that increasing the fiber percentage
up to an optimal level enhances the mechanical properties. Furthermore,
to analyze the behavior of polymer concretes more-accurately and predict
various strengths, cubic polynomial interpolation along with the backward
elimination method was utilized. The coefficients obtained from these
models were statistically examined and evaluated. The analysis revealed
that the cubic model, by considering the interaction effects of the variables,
exhibits higher accuracy in predicting the mechanical behavior of the
concretes. In particular, the final model, with the statistical significance of
its coefficients (P-value < 0.05), demonstrated the best agreement with the
experimental data. The addition “of chopped:glass fibers increased the
compressive, tensile, and flexural strengths of the polymer concrete by
controlling crack propagation andimproving stress distribution. However,
an excessive increase in the amount or length of the fibers reduced the
uniformity of the mixture and, in‘'some cases, made specimen fabrication
impossible. Additionally,. the’ specimens containing isophthalic resin
exhibited better overall mechanical performance compared to those with
orthophthalic resin.
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