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Abstract:

The rheological properties of self-compacting concrete (SCC) play a key role in saving both time and cost during
construction. This research aimed to examine the impact of incorporating iron slag with two different specific surface
areas on the rheological and strength characteristics of SCC. The first type of iron slag had a specific surface area
of 3800 square centimeters per gram (Blaine) (standard iron slag), while the second type had a finer surface of 6000
Blaine. Ten concrete mixes were developed, including a control mix and nine mixes with three iron slag compositions,
replacing 20, 30, and 40% of the cement by weight. The first composition consisted of 100% standard slag, the second
of 75% standard and 25% fine slag, and the third of 50% standard and 50% fine slag. Fresh concrete was evaluated
using the J-ring and V-funnel tests. The J-ring test measured flow diameter, T50 time to reach a 500 mm flow diameter,
and the height difference (Ah) between the center and perimeter of the concrete. The V-funnel test measured flow time.
The strength properties of the hardened concrete were assessed through compressive and tensile splitting strength
tests. The J-ring test results showed a reduction in flow diameter for all slag-containing mixes. Mixes with the third
composition containing 30% and 40% slag showed a reduction of 2.5 and 3.1%, respectively. T50 times improved for
the mixes containing the first composition, with 20% and 30% slag yielding a reduction of 53 and 47%, respectively,
compared to the control mix. The Ah results indicated an increase in height for all slag compositions, with the third
composition at 30 and 40% slag yielding increases of 76% and 69%, respectively. In the V-funnel test, 20 and 40%
slag in the first composition reduced flow time by 12 and 11%, respectively. The two slag types affected flow diameter,
T50, Ah, and V-funnel time differently. At 28 days, compressive strength increased by 12 and 15% with the addition of
30 and 40% of the third slag composition, respectively. The 28-day tensile split strength test showed an 8% increase
with the addition of 30% of the third composition. The second and third compositions, containing 25 and 50% fine slag
with a specific surface area of 6000 Blaine, led to an increased rate of hydration, which enhanced both compressive
and tensile strength compared to the first composition.
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