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Abstract

The use of internal curing in self-compacting concrete to address technical issues such as
shrinkage caused by a low water-to-cement ratio has been a focus of attention. This study, the
effect of different percentages of recycled lightweight aggregate from autoclaved aerated concrete
blocks (RAAC) and LECA (Light Expanded Clay Aggregate) as an internal curing agent in self-
compacting concrete was investigated and compared with the properties of self-compacting
concrete containing superabsorbent polymer (SAP). The tests include compressive strength,
flexural strength, free and constrained shrinkage due to drying, and pulse velocity of ultrasonic
waves. The use of internal curing materials has increased the compressive and flexural strengths,
as well as the pulse velocity of ultrasonic waves, of self-compacting concrete exposed to drying
conditions. The free shrinkage of self-compacting concrete containing 0.1% by weight of
superabsorbent polymer, self-compacting concrete containing 30% by volume of recycled
lightweight fine aggregate, and self-compacting concrete containing 30% by volume of LECA
decreased by 15%, 12%, and 9%, respectively, compared to the control concrete after 180 days of
drying at 50% relative humidity. The average width of the constrained shrinkage crack of self-
compacting concrete containing 0.1% by weight of superabsorbent polymer, self-compacting
concrete containing 30% by volume of recycled lightweight fine aggregate, and self-compacting
concrete containing 30% by volume of LECA decreased by 35%, 21%, and 15%, respectively,
compared to the control concrete at the age of 28 days. The results of this study show that the
effect of superabsorbent polymer on reducing shrinkage and crack width of self-compacting
concrete 1s greater than that of the lightweight fine aggregates under study.

Keywords: Self-compacting concrete, internal curing, superabsorbent polymer, recycled
lightweight fine aggregate, Leca.
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