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Abstract 

 

Unimaginable is the creative imagination in a world without solid. The spirit of frameworks is concrete. For 

constructions to become strong, concrete is crucial. To achieve strength, traditional cement, which is made of 

concrete, fine aggregate, coarse aggregate, and water, has to be relieved. So, it is anticipated to need a base 

period of 28 days to achieve goal strength and optimum hydration. Lack of proper relieving might negatively 

affect a person's strength and toughness. One type of modern cement that now fixes itself by retaining water 

(dampness content) is self-curing concrete. Conventional concrete uses polyethylene glycol as an additive to 

provide greater hydration, which increases the concrete's strength. Focusing on the compressive strength, tensile 

strength, and flexural strength of concrete by varying the measurements of 1%, 1.5%, 2%, and 2.5% of PEG - 

4000 by weight of concrete for M50 grade of cement is the goal of this project evaluation. This essay discusses 

an investigation into the effects of using copper slag in place of sand on the characteristics of self-curing 

concrete (SCUC). Compressive, tensile, and flexural strengths of concrete mixtures were evaluated. The goal of 

the current review is to determine the PEG-4000 inclusion level that is most appropriate for self-curing concrete. 

M-50 grade concrete must be used for testing. 
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1. Introduction 

 

The most widely used and least priced material in the 

construction industry is probably concrete. The search 

for high-performing concrete with better practicality 

was sparked by a desire for the significant in modern 

development. To ensure the continuous hydration of 

the concrete, the relieving of cement is primarily 

anticipated to match the moisture content.(Maharishi 

et al., 2021) As a result, the constant hydration 

process starts to slow down as the internal relative 

moisture content decreases and effectively ends when 

it falls below 80%. 

Self-Curing concrete is a type of substance that only 

cures when there is moisture present. Internal curing 

is a restoration technique that involves adding or 

supplying more water. Because to the increased usage 

of concrete with higher performance, concrete 

consolidating self-Curing has become a current trend 

in significant development in the new 

millennium.(Kumar et al., 2021) Many techniques 

might potentially be used to fuse the inner 

replenishing water in concrete.(Sabaoon & Singh, 

2019) 

A few scientists have suggested that wet light weight 

aggregates be used to restore concrete's interior. 

Nonetheless, other analyses included poly-glycol 

components in large mixes as a self-curing agent. 

Self-curing concrete has becoming more popular in 

areas with a lack of water.(Raposeiras et al., 2021) 

Nowadays, there are two important approaches that 

may be used to restore cement internally. LWA, or 

lightweight overall, is one. Another method of 

replacing the water lost to compound shrinkage 

during concrete hydration is to use polyethylene 

glycol, which slows down the dissipation cycle from 

solid surfaces and aids in water retention.(Singh, 

2021) 

Due to the inaccessibility of suitable natural water 

and several other reasonable obstacles, excellent 

cement restoration is often not feasible. Significant 

innovation has experienced rapid improvements 

during the last 20 years. It is possible to create a 

good, quick-track considerable combination using 

admixtures with common fixes. Self Curing Agents 

can be used into recovered cement to achieve this. 

Polyethers that dissolve in water are typically used as 

self-curing agents. Inner curing's goal is to supply 

water in the right amount and with the right spatial 

distribution to keep the whole three-layered 

microstructure of hydrating cementitious glue 

submerged and at peace.(Nainwal et al., 2021) 

An essential component of cement is fine total. 

Regular stream sand is the main fine total that is 

frequently utilised. Due to infrastructure 

development, regular waterway sand has an 

extraordinarily high level of attention in developed 

nations.(Ameri et al., 2020) The expansion of the 

construction sector is being hampered in several 

regions of the nation by the lack of appropriate 

quantities of traditional stream sand for building 

concrete cement.(Rizzuto et al., 2020) 

Sterlite's operations produce copper slag as trash. In 

the current climate, attention has been drawn to the 

grave inequalities in biological systems as well as the 

ecological risks posed by the waste products of fossil 

fuels and sand mining. Several studies have been 

conducted to lessen the severe impact on the 

environment, using side effects such copper slag as 

midway replacements for fine totals.(Kamal et al., 

2018) There is a lot of experience with using copper 

slag as a substitute for fine totals. 

Due to environmental dangers and the actual out-of-

kilter character of the biological structure, today's 

condition makes it difficult to perform car 

transmissions and sand extraction. A study has been 

conducted to bind the certified impact on the planet, 

using products like copper slag as a partial 

replacement for perfect amounts. There are several 

examples of using copper slag to boost current 

amounts. It results from the cleaning and refining of 

copper.(Singh, 2021) In the case that copper slag is 

substituted for ordinary sand, we will succeed in 

providing an environmentally responsible and sparing 

alternative to ordinary sand for concrete.  

This paper serves as a model. We require authors to 

adhere to a few straightforward rules. Basically, we 

want your paper to appear just like this one. The 

simplest method to accomplish this is to just 

download the template and enter your own content 

where the existing stuff is. In square brackets, 

successively number the references items (e.g. [1]). 

Nonetheless, in the running text, both the author's 

name and the reference number may be utilised. The 

list of references at the conclusion of the article 

should be cited in the same order as the running 

text.(Sridharan & Madhavi, 2021) 

 

2. Spiritual Concrete 

In order to achieve greater hydration of concrete in 

concrete, a self-curing concrete is provided. It 

resolves the problem that the amount of concrete 

hydration is reduced as a result of improper or unwise 

relieving and other undesirable cement qualities. 

Oneself restorative professional may store moisture 

from the environment and then release it to 

concrete.(Babu & Ravitheja, 2019) One self-curing 

substance means that no curing, or even outside 

provision for water, is anticipated after setting for 

cement. The qualities of this self-curing concrete are 

surprisingly better than those of cement that has 

undergone traditional curing, and are practically 

similar to those of cement with conventional curing.  

By using a restoration professional, the internal water 

is maintained. This reduces the amount of water that 

escapes the solid, hence raising the cement's water 
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maintenance limit. In contrast to identically restored 

controls, the influence of self-curing concrete has 

further evolved attributes over the course of several 

years. It was discovered that air relieved self-cure 

concrete performed comparable to air restored control 

in terms of underlying surface retention, chloride 

entrance, carbonation, consumption potential, and 

freeze and defrost obstruction characteristics. 

 

3. Mechanism of internal curing 

The contrast in synthetic possibilities (free energy) 

between the fumes and fluid stages causes constant 

dampness dissipation from a given surface. The speed 

at which particles are dissipating off the surface is 

slowed down by the polymers since they primarily 

combine hydrogen bonds with water particles and 

reduce the atoms' capacity to synthesize new ones. 

 

4. Significance of self-curing 

When the mineral admixtures completely react in a 

mixed concrete structure, their interest in replenishing 

water (inside or outside) may be significantly more 

than it is in a conventional standard Portland concrete 

cement. If this water is not immediately released, 

serious autogenous disfigurement and (early-age) 

breaking may occur. Due to the artificial shrinkage 

that occurs when the concrete hydrates, void pores are 

created inside the concrete glue, which leads to a 

reduction in its internal relative stickiness as well as 

to shrinkage that might lead to early-age cracking. 

 

5. Research Objective 

By increasing the amount of PEG-4000 in M50 grade 

concrete from 1% to 2.5% by weight, the focus will 

be on the mechanical properties of cement. to 

determine the best quantity of copper slag that may be 

used as a trade-in or replacement for fine total. 

Significant instances were used to track down the 

compressive strength, split stiffness, and flexural 

strength of copper slag. 

 

6. Research Significance 

According to Magda I. Mousa et al., all self-curing 

concrete had indirect stiffness in the range of 6.4% to 

8.5%, and all self-curing concrete had flexural 

strength in the range of 10–14% of compressive 

strength. 

According to Ahmad Mustafa Sabaoon and 

Navinderdeep Singh, the use of self-curing cement 

might increase concrete's strength compared to 

regular concrete. 

According to Ankit Nainwal et al., concrete density 

advances with an increased amount of copper slag. 

 

With 30% substitution, the modulus of elasticity is 

9.52, and up to 90% substitution, it continues to 

expand more than normal concrete, according to 

Mahesh V. Patil and Yogesh D. Patil. The results of 

the permeability test indicate that it reduced by up to 

30% before expanding by 40 to 100 percent. 

Madhura Sridharan and T. Ch. Madhavi have 

determined that the best substance of copper slag that 

may be used as an alternate for river sand in concrete 

for improved mechanical behaviour is 40%. 

According to Dr. U. B. Choubey and Gajendra 

Raghuvanshi, PEG-400 was thought to be an effective 

self-curing agent. It was discovered that each type of 

cement has a certain optimal dosage that will give it 

the most energy. According to this theory, the optimal 

PEG-400 dosage for M20 was 1%, M30 was 1%, and 

M40 was 0.5%. 

 

7. Procedure for experiments 

Concrete components were blended to completion 

using a level blender. To ensure the consistency of the 

mix, all of the dry ingredients were combined for two 

minutes. During blending, a sizable portion of the 

blending water was gradually introduced. In any case, 

self-curing agents like polyethylene-glycol and 40% 

copper slag were continually added during blending 

because of SCUC. Mixing of all ingredients went on 

for a length of 2 min. After the mixing, two sizes of 

samples were cast using chamber moulds (150 X 300) 

and (150 X 150 X 150 mm) cubic moulds. The outer 

layer of cement was evened out after the moulds had 

been filled and compacted with cement, and then the 

demolded samples were maintained in dry air (25 C) 

for the duration of the trial at a research facility. 

Compressive and tensile were done on cubes and 

cylinders specimens while flexural strength was 

accomplished on beam specimens (150 X 150 X 750 

mm) was loaded at the centre third with two 

comparable packed loads in flexural test. At 7 and 28 

days, compressive strength, tensile strength, and 

flexural strength were evaluated. 

 

8. Materials 

A. Cements 
Portland concrete cement is the progression substance 

that is used in fundamental planning activities the 

most extensively on Earth. Using 53-grade regular 

Portland cement, which is typically accessible in the 

nearby market, the evaluation was coordinated. 

Concrete has the following characteristics: 3.12 

specific gravity, 28 minute initial setting time, 532 

minute final setting time, 33% consistency, and 2.5 

fineness modulus. 

 

B. Perfect Aggregates Values 

Hardstones are crushed into tiny, sand-sized, 

irregularly shaped particles, which are then washed 

and authoritatively inspected to create M-sand, an 

improvement. In contrast, it is a better option than 

progress or river sand. The following are the 

characteristics of fine aggregate: Sand is graded as 

Zone II, with a specific gravity of 2.62, a fineness 
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modulus of 2.46, and a water absorption of 1.5 

percent. 

 

C. Rough Aggregate 

The most absurd absolute size, which is limited to 

20mm, is often 10mm. It is best to use a specially 

analyzed cubical or then altered aggregate. Absolute 

should be of trustworthy quality in terms of assessing 

and form. The specific gravity of coarse aggregate is 

2.70, its water absorption is 2%, and its fineness 

modulus is 6.2. 

 

D. Water  

WATER Using water for development is necessary. 

The Ph of water ought to be somewhat around 6. 

Compact water was utilised during the exam in 

accordance with IS 456-2000 guidelines. 

 

E. Polyethylene Glycol-4000 

Polyethylene glycol is a polymer made by combining 

ethylene oxide and water. Its chemical formula is 

(OCH2CH2) n OH, where n is the usual number of 

oxyethylene bunches that are recycled, which 

typically ranges from 4 to around 180. In addition to 

the condensing (PEG), a numerical postfix is used to 

show the usual sub-atomic weight. In this study, 

PEG-4000 is used. It is free of chlorides and creates 

an internal coating that protects and inhibits the 

dissipation of water from fresh cement too quickly. 

According to all accounts, the water-solvent 

component of PEG is one of its regular components. 

Stake is a substance that is used in several 

pharmaceutical processes since it is non-toxic, 

odourless, greaseless, impartial, non-unpredictable, 

and non-disturbing. 

 
Figure 1: PEG-4000 

 

F. Copper Slag 

Sterlite Businesses (India) ltd, Tuticorin, Tamil 

Nadu, India, supplied the copper slag used in this 

project. Pollutants remain in the top layer of the 

copper when it settles down in the smelter because 

it has a larger thickness, and after that, it is 

transferred to a bowl of cold water for hardening. 

The final product is a robust, hard substance that is 

sent to the smasher for extra treatment. Although 

copper slag is often disposed of in landfills, it may 

be safely used in concrete as a fastener or entire 

stage. One of the key characteristics of copper slag 

is its bright, smooth surface, which can enhance the 

performance of fresh mortar or concrete

.  
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Figure 2: Copper Slag 

 

9. Brand new concrete features 

To determine if concrete is workable, a slump cone test is conducted. The test has the frustum of a cone with a 

level of 30 cm, a base of 20 cm, and a top width of 10 cm. The 60 cm long, 16 mm wide, and tilted to one side 

packing pole is made of steel. 

 

Table 1: Results of the slump cone test 

Replacement of PEG 

4000(%) 

Trial 

No 

Slump value 

(mm) 

Average slump value 

(mm) 
Type of Slump 

1 
1 105 

100 

True or High 

Slump 

2 95 

1.5 
1 110 

105 
2 100 

2 
1 105 

110 
2 115 

2.5 
1 110 

115 
2 120 
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Figure 3: Concrete Slump Cone Test 

 

10. Qualities of hardened concrete 

Examined were the concrete's compressive 

strength, tensile strength, and flexural strength. 

10.1 Strength in compression 

The examples are manufactured by filling the 

material to the optimum form state of (15cm x 

15cm x 15cm) with the proper compaction. 

Concrete is prepared to the necessary extents. The 

example's element was measured to the closest 

0.2m. The testing device's bearing surface is 

cleaned. The example is positioned within the 

apparatus in such a way that the heap will be 

applied to various angles of the solid shape created. 

On the machine's base plate, the example is set 

midway. The flexible component is then delicately 

rotated in a hard way such that it comes into touch 

with the most notable surface of the sample. There 

is a clear weight if the significant experiences 

disappointment. 

 

Table -2: Compressive strength at 7 and 28 days 

Replacement of PEG 4000 

(%) by cement 

Copper slag (%) by 

fine aggregate 

Compressive strength at 7 

days N/mm2 

Compressive strength at 

28 days N/mm2 

0 40 33.21 50.39 

1 40 37.87 51.23 

1.5 40 39.6 53.58 

2 40 38.53 51.14 

2.5 40 37.12 50.95 
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Figure 4: Compressive strength on average at days 7 and 28 

 

 

 
Figure 5: Concrete compression strength test 

 

10.2 Tensile power 

The example is created by filling the material into 

the ideal form state of a 15 cm by 30 cm chamber 

with the proper compaction. Concrete is prepared 

to the necessary extents. The pressure testing 

apparatus is configured with an example for the 

prescribed fluctuation. The sample is displayed 

while the compressed wood strips are preserved on 

the lower plate. The lines drawn apart on the 

finishes in the example are now vertical and placed 

across a very small plate. The sample is covered 

with another piece of pressed wood. In order to 

make touch with the pressed wood strip, the top 

plate is lowered. It is stated the breaking load (P). 

Table -3: Tensile strength after seven and eighty 

days 
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Figure 6: Average tensile strength at 7 and 28 days 
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Figure 7: Average tensile strength at 7 and 28 days 

 

 
Figure 8: Average flexural strength at 7 and 28 days 
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Figure 9: Concrete's flexural strength test 

 

10.3 Flexural strength 

It examines a cement footer's or chunk's ability to 

withstand disappointment in bowing. Flexural test 

results on concrete were transmitted as a burst 

modulus, which is expressed as (MR) in MPa or 

psi. Either the three-point load test (ASTM C78) or 

the focal point load test can be used to guide the 

flexural test on cement (ASTM C293). 

 

10. Conclusion 

 

The best results in self-curing concrete are 

achieved at 1.5% PEG 4000 with 40% copper slag 

as a fractional trade for fine aggregate. When 

compared to conventional concrete, the strength of 

self-curing concrete with partial substitution of 

copper slag as fine aggregate is relatively high. 

Self-curing concrete has a higher maximum 

compressive strength at 28 days (53.58N/mm2) 

with 1.5% PEG than regular concrete. Self-curing 

concrete has a higher maximum tensile strength at 

28 days (4.98N/mm2) at 1.5% PEG than regular 

concrete. Self-curing concrete's maximum flexural 

strength at 28 days (5.99N/mm2) at 1.5% PEG is 

higher than that of regular concrete. Concrete that 

cures on its own is a practical solution to many 

problems that arise from improper curing. 
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