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Abstract

Presently, diverse forms of industrial waste are being utilized as sustainable mineral materials to substitute a portion
of cement in the production of concrete, employing an economically viable approach. This study aims to compare and
assess the impact of incorporating two types of slag, sourced from Isfahan Steel Plant and Esfarayen Steel Plant, as
substitutes for varying percentages of cement in ordinary concrete. The investigation unfolds in three phases. In the
initial phase, concrete samples were created with a specified mixing design, incorporating varying percentages of the
two types of slag, and employing water-cement ratios of 0.54 and 0.43. These samples were subjected to compressive
strength testing at 28, 56, and 90 days after immersion in a water pool. The second phase involved the production of
concrete samples with optimal slag percentages for further analysis. In the third phase, reinforced concrete beams,
measuring 1000 x 150 x 150 mm and designed with three distinct mixing configurations, were manufactured to as-
sess the structural performance of concretes containing optimal slag percentages. A four-point bending beam test was
conducted to determine the ultimate capacity. Test results revealed that, although the strength of concrete samples con-
taining varying slag percentages at 28 days was lower than that of normal concrete, the strength of samples containing
30% Isfahan slag and 20% Esfarayen slag at 56 and 90 days approached that of normal concrete, achieving the desired
level of strength and resistance. Durability tests in the second phase indicated that samples containing slag exhibited
greater durability in a sulfate environment compared to normal concrete. Additionally, the ultimate bending capacity
of reinforced concrete beams containing 30% Isfahan slag and 30% Esfarayen slag demonstrated a 10% increase and
a 3% decrease, respectively, compared to beams without slag.
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