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Abstract

It is vital to do research to reduce the amount of water used to create concrete because it is the
most extensively utilized material in the construction industry. This review examines the
substances employed as self-curing agents, the self-curing mechanism, and the characteristics
of various types of concrete when treated to the self-curing method. Self-curing technique
hydrates the cement internally in concrete, eliminating the requirement for an external source
of curing, such as water. Concrete typically has significant autogenous shrinkage, severe self-
desiccation, and other effects from incorrect curing. In order to create self-curing agents that
can survive large amounts of water, many researchers have employed a variety of materials
including pozzolanic, polymers, natural fibers, admixtures of chemicals, and porous
lightweight aggregates. Thus self-curing chemicals are substituted for aggregates and used as
filler. Researchers have evaluated the effectiveness of self-curing in concrete using physical,
mechanical, durability, and microstructure aspects. Results show that implementing a self-
curing technique in concrete improves the concrete's characteristics. In order to address the
shrinkage issue brought on by low water cement ratio, the majority of self-curing research was
conducted on high-performance concrete.

Keywords: Lightweight Aggregate(LWA), Internal Curing(IC), High Performance
Concrete(HPC), Metakaolin(MK), Rice Husk Ash(RHA), Super Absorbent Polymer(SAP)
Introduction

An innovative and sustainable building material that has attracted a lot of attention recently is
self-curing concrete. This particular type of concrete is designed to lessen or do away with the
need for outdoor curing methods, include water spraying or burlap covering, both of which are
often required to keep ordinary concrete at its ideal moisture level and avoid cracking.
Self-curing concrete is based on incorporating specialized components or technologies right
into the concrete mix. These components or processes allow for the release and storage of
moisture inside the concrete, preserving its proper hydration throughout the crucial initial
phases of curing. As a result, self-curing concrete has a number of benefits, including improved
strength development, decreased cracking, increased durability, and a more environmentally
friendly construction process.

Key components of self-curing concrete may include:
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A. Internal Water-Storage Components: Some self-curing concrete formulas contain light
particles, superabsorbent polymers, or other water-absorbing components that may
store and release moisture to the concrete over time.

B. Crystalline Waterproofing Admixtures: The mix of concrete may contain a few
crystalline admixtures. These compounds produce insoluble crystals in the tiny
openings of the concrete, reducing permeability and assisting in moisture retention.

C. Moisture-Retaining Coatings: In some circumstances, coatings or membranes are put
to the surface of the concrete to create a barrier that impedes the evaporation of
moisture.

Benefits of self-curing concrete include:

e Increased Strength and Durability: Concrete's strength and durability can be improved
with proper curing. Self-curing techniques guarantee that the concrete reaches its full
structural and durability potential.

e Lessened Cracking: Self-curing concrete considerably lowers the danger of surface
cracks, shrinkage cracks, and other forms of cracking by maintaining constant moisture
levels during the curing process.

e Time and Labor Savings: Self-curing concrete eliminates the need for time- and labor-
consuming external curing procedures, cutting down on construction costs and time.

e Sustainability: Because self-curing concrete uses less water than conventional methods
of curing, using it may be more ecologically beneficial.

e Enhanced Workability: Concrete's workability and finishability can be enhanced by
certain self-curing chemicals, making it simpler to position and shape during
construction.

Considering its many benefits, self-curing concrete needs the right mix design and materials to
be carefully chosen in order to be successful. Furthermore, it might not be appropriate for all
building applications because some projects and environmental factors can still call for
conventional curing techniques. Nevertheless, self-curing concrete represents a positive
development for the building sector, providing workable and environmentally friendly ways to
enhance the performance of concrete constructions.

Literature Review

Due to the low specific gravity of LWA, the internally curing concrete's low density, which is
based on past investigations, reduces the weight of the mixture, according to research by Doha
M. Al Saffara, Aymen J.K. Al Saad, and Bassam A. Tayeh.

IC has been connected to a decrease in the shrinking of HPC mixes., according to numerous
studies. As a result, the cement matrix's volumetric stability must be preserved. Using IC
directly contributed to both of these occurrences; the former was brought on by a high degree
of HPC hydration, while the latter was brought on by a slightly severe self-desiccation.
LWA-containing mixtures have a greater capacity to improve compressive strength than
mixtures lacking LWA. Ettringite manufacturing is advantageous for the development of
compressive strength. The degree of hydration is determined by how much water is easily
available in the moistened paste of cement, as was previously mentioned. This indicates that
restricted the material formation given a minimal amount of accessible water may be used to
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explain the poor strength in compression in the earliest ages, beyond every other scenario at a
later age. Multiple investigations have shown that the addition of LWA and SAP to the mixture
boosted the compressive property of HPC specimens; this effect is thought to be brought on by
an elevated degree of hydration. Therefore, whether LWA can make up for its low intrinsic
strength depends on the extent of improved hydration brought on by internal curing.

In comparison to combos without an internal water supply, IC concrete can produce more
moistened cement paste. The manufacturing of ettringite is a technique that may be utilized to
develop the moistened cement paste's microstructure.

Concerning HPCI and HPCIII, using reused products—like MK and RHA as a partial
replacement for cement or the use of reused products—like LWAAC—can demonstrate a
number of positive shows by showing financial, ecological, and technical benefits because it
gives waste materials another use while also producing less expensive mortar as well as
concrete content for inexpensive construction and lowering carbon emissions.

Weight loss over time demonstrates that self-curing agent-infused concrete mixtures have more
water retention than typical concrete mixes, according to research by Rathod Ravinder, Vivek
Kumar C., Akula Prakash, A. Vittalaiah, and P.V.V.S.S.R. Krishna. SAP internal curing works
best when concrete is mixed with 1 kg/m3 of SAP and 45 kg/m3 of water. In the investigation.
For curing, cubes were formed and maintained at a temperature between 25° and 30°c. The
practical practicality of fibrous self-cured members must be assessed in hot areas.

Concrete that was self-cured with SAP was more economical than concrete that had been
conventionally treated. The proportions of the mix, notably the amount of cement and the w/c
ratio, will affect how well the self-curing agent performs. The recommended dose is 0.3%.
Mechanical strength (compressive and splitting tensile) greatly rises when SAP is introduced.
At a dosage of 0.3%, In terms of compressible strength, fibrous self-cured concrete fared better
than self-cured concrete. For doses of 0.3%, fibrous self-curing concrete displayed split tensile
strengths that were higher than self-cured concrete.

As the amount of self-curing chemical increased, Vishnu T. and Beena B. R.'s experiments
revealed that more moisture was available, making concrete more workable.

Utilizing polyethylene glycol and light weight fine aggregate has been found to boost
compressive strength. The results show that mix 3 (20% light weight aggregate) has a 6.3%
greater 28-day strength than mix 6, which includes 2% polyethylene glycol and 20% (light
weight aggregate). Comparing self-cured concrete to conventional concrete, the compressive
strength improved by about 2%.

When polyethylene glycol (PEG) and light weight fine aggregate are added to it, split tensile
strength and flexural strength both exhibit a little rise. The split tensile strength of regular
concrete was raised by about 2.2% by substituting polyethylene glycol for fine aggregate.

In terms of 28-day strength, concrete with 20% lightweight expanded clay aggregate only
marginally outperformed conventional concrete by about 3%, whereas in terms of flexural
strength, concrete with polyethylene glycol and 20% lightweight expanded clay aggregate
outperformed conventional concrete by roughly 7%.

For producing concrete with high mechanical performance, self-curing concrete using
lightweight aggregate and polyethylene glycol appears to be a practical option.

Utilizing a chemical additive will allow researchers to examine the typical behavior and
durability of self-curing concrete, G. L. Abishek experimented with self-curing concrete.
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Several tests were conducted as part of this study effort. PEG can boost self-curing concrete's
compressive strength by up to 10%. Since it produces the maximum strength, it is thought that
10% PEG by weight in cement is the best level. The amount of water used in construction can
be decreased by using this self-curing agent in concrete.

In their high strength concrete experiments, Vaisakh G, Dr. M S Ravi Kumar, and P Siva Bala
discovered that 1.5% of PEG is the ideal dose for concrete of grade M50 in terms of
compressive strength, split tensile strength, and elastic modulus.

It is discovered that the M50 concrete's compressive strength and tensile strength have the
following relationship be fi=0.670664(fx)">. The formula E=4796.78(fu)’" is found to relate
the compressive strength and elastic modulus of the M50 concrete.It was discovered that M50
concrete containing 1.5% PEG had lessened water, chloride, and sportly permeability.

It was discovered that M50 concrete containing 1.5% PEG had higher resistivity.
Microstructure studies revealed that using 1.5% PEG increased hydration and cure at the
microstructural level.

PEG is a better method than conventional methods because it enhances curing at the
microstructural level, producing stronger and more resilient products than immersion curing.
L. Kalaivani is from Pudukkottai, Kalamavur. I. Santhiyaraj, A. Robin, S. Lochana Suganthi,
and T. Siva Santhi examined and investigated and found that 1.5% of PEG400 was the optimal
dosage for achieving maximal strengths (compressive, tensile, and rupture modulus). Slump
and compaction factor both rise as PEG400% is raised. Self-curing concrete has a
comparatively high strength compared to normal concrete. Self-cured concrete is a realistic
solution to numerous issues that result from incorrect curing.

According to Prakash Mandiwal and Sagar Jamle's research on PEG400, its maximum strength
for Mix-25 and Mix-20 grades is 1.6% and 2.4%, respectively. For M25 and M20 mixes, the
increase in concrete strength caused by PEG400 is equivalent.

Conclusion

If LWA has a low density, self-cured concrete's overall weight will be reduced. As LWA's
content percentage rises further, so does the strength.

Self-cured concrete utilizing SAP turned out to be more economical than concrete that had
been conventionally cured. The advised dosage is 0.3%. Mechanical strength (compressive and
splitting tensile) greatly rises when SAP is introduced.

Split tensile strength and flexural strength both rise by 2.2% when polyethylene glycol and
light weight fine aggregate are added to it.

In terms of 28-day strength, concrete with 20% lightweight expanded clay aggregate only
marginally outperformed conventional concrete by about 3%, whereas in terms of flexural
strength, concrete with polyethylene glycol and 20% lightweight expanded clay aggregate
outperformed conventional concrete by roughly 7%.

Self-cured concrete's compressive strength can be improved by up to 10% by adding PEG.
Since it produces the maximum strength, it is thought that 10% PEG by weight in cement is
the best amount. However, the proportion of PEG 400 shouldn't be increased above 4.5%
because investigations have shown that doing so reduces the strength of concrete.

A noteworthy improvement in building materials is self-curing concrete. It resolves issues with
conventional curing, enhances the qualities of concrete, and provides advantages for
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sustainability. Self-curing concrete is positioned to play a significant part in the construction
industry's continued quest of stronger, more resilient, and environmentally friendly structures
as research and technology advance.
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