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ABSTRACT

In recent decades, the use of mass concrete in various infrastructure projects has
significantly increased. Due to the larger dimensions of these sections and the
higher volume of Portland cement, a decrease in the strength and durability of the
core is often observed in these concrete sections. Industrial by-products such as
blast furnace slag have increasingly been used as additives to produce mass self-
compacting concrete. The aim of this research is to control and reduce the peak
temperature of mass concrete by replacing blast furnace slag with cement.
Considering the relevant regulations, the study investigates the reduction or
prevention of delayed ettringite formation and the reduction of concrete heat.
Additionally, the enhancement of the durability, strength, and performance of
self-consolidating concrete for large sections is evaluated. In this manner, four
concrete mix designs with replacement percentages of 35%, 45%, and 55% blast
furnace slag with cement, and one control mix design (with zero percent blast
furnace slag replacement) were employed. To achieve a more detailed analysis of
the impact of adding this material to mass self-consolidating concrete, various
tests were conducted on fresh and hardened concrete as well as cement. The
results indicate that with an increase in blast furnace slag replacement up to
55%, the cement heat has decreased by 28.79%. The workability of self-
consolidating concrete using this cement has increased by 7.9% and 5.5% in
slump flow and L-box tests, respectively, and good improvements in other
performance tests have been observed. In mechanical tests, the concrete strength
decreased at early ages with an increase in blast furnace slag but increased at
later ages. In durability tests, the concrete's durability increased with up to 55%
blast furnace slag replacement, and the increase in electrical resistivity was 14%.
Consequently, the addition of blast furnace slag to concrete can lead to a
reduction in heat and a significant increase in resistance, performance, and
durability of the concrete.
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