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Abstract

Mineral additives are one of the used methods to prevent the decrease in strength of concrete
against sulfate and chloride attack. In this paper, after identifying the characteristics and properties
of Qotursui spa construction site, the effects of mineral additives (fly ash and micro-silica) on
mechanical and durability parameters of the concrete specimens have been investigated via
conventional and immersion in the Qotursuyi spa pool and its effects on the mechanical and
durability paameters. Results showed that, in the improved samples with single component
additives (e.g. micro-silica only) and two components, in the short-term cement type Il and in the
medium and long-term cement type V has been resulted greater compressive strength and
durability. Fly ash has more positive effect on compressive strength in the long-term. The
compressive strength of concrete samples containing type V cement with microsilica showed a
greater increase than that of type Il cement. Optimum amount of microsilica for concretes made
of type Il and type V cements are 10-15 percent and 10 percent replaced with cement, respectively.
Similarly, optimum amount of flyash for concretes made of type Il and type V cements are 15 for
both, percent replaced with cement. The highest compressive strength in the two component
additives is the F10S10 compound. It is also recommended to increase the silica content to
improve the durability parameters. In the samples containing two-component additives, in severe
sulfate environment such as the present study site, the use of higher replacement rates (above
10%) for micro-silica and lower replacement rates (about 5%) for fly ash serve better results.
Short-term weight loss rates in the pilot samples (for both types of cement) were lower than in the
improved samples and the intensity of long-term weight loss in the control samples was much
higher than in the improved samples. In both the pilot and similar refined samples, concrete made
of type V cement at 1 and 3 months immersion time showed less compressive strength than
concrete type Il concrete. In the long run, this trend reverses.

Keywords: Concrete Improvement, Sulfate Attack, Chloride ion penetration, Concrete
Durability, Qotursuyi Spa.
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