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Abstract

Engineering Properties of Self-compacting Concrete Containing Copper Slag
Ali Ahmadpour Amirkiasar

Concrete is one of the major construction materials being used worldwide. Using traditional
concrete, which needs vibration, in construction of structures with dense reinforcement and
complex shape, has been faced with many problems. On the other hand, inadequate homogeneity
of the cast concrete due to poor compaction or segregation may dramatically lower the
performance of mature concrete in insitu. To ensure adequate compaction and facilitate
placement of concrete in structures with congested reinforcement and in restricted areas, self-
compacting concrete (SCC) has been developed. One of the major problems of this century is the
rapid increasing in volume of industrial by-products and wastes. Copper slag is a by-product
obtained during metallurgical matte smelting and refining of copper. Despite increasing rate of
reusing copper slag, the huge amount of its annual production is disposed in dumps or stockpiles
to date. In Islamic Republic of Iran, the amount of copper slag produced is 360000 tons per year.
One of the greatest potential applications of reusing copper slag is in concrete production. In this
thesis experimental studies on self-compacting concretes with two W/C ratios (0.38 & 0.45)
containing different proportions of copper slag as a replacement of sand (10, 20, 30 & 40%)
have been carried out including : Slump, V-funnel, L-box, compressive strength, tensile strength
( splitting and modulus of rupture) and modulus of elasticity tests. The results show that as the
copper slag content increases, a slight decrease in self-compactibility and strength properties
occur. With 30% replacement of sand with copper slag, for w/c ratios of 0.38 and 0.45, the
compressive strength decreases 7.2% and 8.7% and the tensile strength decreases 9.75% and
11.43% respectively, so it is suggested that the determination of the copper slag replacement
level should be considered with the desired compressive strength of concrete.

Key words: Self-compacting concrete, Copper slag, Mechanical properties, Fresh concrete
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