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Abstract:

In light of the adverse ecological outcomes of cement production, researchers are exploring alternative materials that can replace
cement in construction while maintaining environmental compatibility. An alternative strategy is the use of soil base materials contain-
ing aluminum silicate with alkaline activators and industrial waste. This study aims to evaluate the strength and durability properties
of geopolymer mortar relative to cement and clay-based mortars. Eight mixing designs were employed, including two for cement and
clay-based mortars for comparison, and six for geopolymer mortars. The geopolymer mortars tested comprised 0%, 30%, and 40%
slag, with 0.1% polypropylene fibers used in three designs. A 12 M concentration of sodium hydroxide solution and a sodium silicate to
sodium hydroxide ratio of 2.5 were utilized in this study. The samples were subjected to compressive and tensile strength evaluations at
7,28, 54, and 90-day intervals. Additionally, water absorption, capillary water absorption, and impact resistance tests were performed
after 28 days. The compressive strength test conducted after 28 days revealed that geopolymer mortars that contained either 30% or
40% slag, along with polypropylene fibers, achieved 53% and 73% of the compressive strength of the cement sample, respectively.
This increase represented a 3.6 to 9-fold improvement over clay-based samples. The tensile strength of the geopolymer samples was
found to be 53% and 63% of the strength of the cement, but 5 and 9.5 times higher than the clay-based sample, respectively. The
results showed that the use of polypropylene fibers in geopolymer samples containing 30 and 40% slag reduced water absorption,
but compared to cement samples, they absorbed 95 and 72% more water after 72 hours. The coefficient of capillary absorption in all
geopolymer samples was high, but the use of fibers in the sample containing 40% slag resulted in a 1% reduction in this coefficient
compared to the non-fiber sample. Cracking resistance tests were conducted on the geopolymer samples, which showed that the sam-
ples containing 30 and 40% slag with fibers achieved 40 and 73% of the cracking resistance of the cement sample, respectively. The
destruction resistance of the sample containing 30% slag with fibers was approximately 46% of the cement resistance, while the model
containing 40% slag with fibers exhibited a 15% improvement relative to the cement sample.
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