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ABSTRACT
Given the growing demand within the road construction and pavement industry for sustainable, durable,

and eco-friendly materials, the use of geopolymer concrete as a viable alternative to cement-based
concrete has garnered significant research interest. This study investigates the combined effect of a
latex-aluminum sulfate system and alkali-resistant glass fibers on the mechanical properties of Class
F fly ash-based geopolymer concrete. An alkaline activator solution with a 14-molar concentration was
prepared, and specimens were fabricated incorporating varying proportions of acrylic latex (5%, 10%,
and 15%) and glass fibers (0.4%, 0.6%, and 0.8%). Aluminum sulfate powder was also included in the
mix designs to enhance mechanical performance and mitigate shrinkage. Mechanical testing results
indicated that compressive strength increased up to an optimal dosage of 10% latex and 0.6% glass
fibers, reaching a peak value of 68.80 MPa. Conversely, the highest tensile strength (7.70 MPa) and
flexural strength (9.57 MPa) were observed in specimens containing 15% latex and 0.8% glass fibers.
Analysis of the results suggests that the latex-aluminum sulfate modification system improves the
geopolymer matrix by forming polymer films and enhancing matrix cohesion, while the glass fibers
contribute to improved mechanical performance by controlling crack propagation and increasing
stress-transfer capacity. Furthermore, it was determined that the optimal mix design for compressive
strength differs from that for tensile and flexural strength; therefore, the selection of a mix design should
be based on the expected performance criteria. Given its favorable mechanical strength and high
capacity for crack control, the modified geopolymer concrete developed in this study represents a
suitable option for applications in concrete pavements, airport runways, and other transportation
infrastructure.

Keywords: Geopolymer Concrete, Fly Ash, Acrylic Latex, Sulpha Aluminate, Alkali-Resistant Glass
Fibers
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