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ABSTRACT

This study investigates the resistance of two different types of
concrete: Reactive Powder Concrete (RPC) and High-Strength Concrete
(HSC), to sulfuric acid exposure, and examines the effect of Supplementary
Cementitious Materials (SCMs) on enhancing the resistance of RPC and

HSC to aggressive acid attacks.

In this study three different RPC mixes and three different HSC
mixes, including control mixtures; mixtures containing 25% replacement of
cement weight with fly ash class-F and mixtures containing 25% replacement
of cement weight with Ground Granulated Blast Furnace Slag (GGBFS) were
cured in water under two different curing ages for 3 days or 28 days. All
mixtures were exposed to a 3% sulfuric acid solution for either 28 days or 56
days. The deterioration of the concrete was evaluated based on compressive
strength, splitting tensile strength, and weight loss along with visual

observations.

The results determined that the control mixture of RPC showed
the highest weight loss after 56 days of acid exposure, with 22% and 15% for
the specimens cured for 3 and 28 days, respectively. While the control
mixture of HSC exhibited the highest strength loss, with 49% of compressive
strength loss and 41% of splitting tensile strength loss after 56 days of

exposure for specimens cured for 28 days.

GGBFS reduced compressive strength loss by 33% for both RPC
and HSC after 56 days of acid exposure for 3 day-cured specimens. GGBFS
also reduced weight loss by 37% and 46% for RPC and HSC, respectively.
Fly ash reduced compressive strength loss by 39% for both RPC and HSC
after 56 days of acid exposure for 28 day-cured specimens. Fly ash also

reduced weight loss by 50% and 54% for RPC and HSC, respectively.
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