[T /L /

[ =

Iranian Concrete Society

Cement design for making high-strength self-compacting
mass concrete (C50)

Saeed Rahmati', Emad Tavakoli’, Mansor Fakhri®*

1-Master of Science, Department of Civil Engineering, Iran University of Science and Technology, Iran
2-Master of Science, Department of Civil Engineering, K.N. toosi University of Technology, Tehran, Iran
3-Professor, Department of Civil Engineering, K.N. toosi University of Technology, Tehran, Iran
Email: fakhri@kntu.ac.ir
Received: 19 June 2023 Revised: 21 November 2023 Accepted: 09 December 2023

Research paper

ABSTRACT

Increase in temperature during cement hydration is still a major challenge in the construction of mass concrete
structures. In mass concrete, the internal temperature increases due to the cement hydration process, while the external
concrete may cool and shrink. Significant temperature variations across the structure can cause cracks in the concrete.
Additionally, high temperatures can delay the formation of ettringite and reduce the strength and durability of con-
crete. Using natural pozzolans as replacements is one of the most effective methods to reduce thermal stresses and
control cracking. This research aims to design cement for self-compacting mass concrete with high strength (C50).
Considering the country’s conditions and the availability of the best natural pozzolan, iron smelting furnace slag and
microsilica were selected as alternative pozzolans. Thus, three two-component cements with 35%, 40%, and 45%
slag replacement, and a three-component cement containing 45% slag and 6% microsilica, were investigated. After
conducting physical and chemical tests on cement and cement mortar, and with the consultation of concrete technol-
ogy experts, the obtained technical parameters were validated. The results showed that slag could play a crucial role in
improving the mechanical workability and thermal properties of concrete. Based on the results, the cement with 45%
slag exhibited the best performance.
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