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ABSTRACT

Since we identify water shortage is mounting day by day, so an vital research should be needed to do the constructions without
water. In early stages, water was mandatory for the curing purposes in construction. Curing of material do a chief job in rising
pore structure and microstructure to increase durability and performance with water-soluble polyethylene glycol as a self curing
agent and light weight aggregate as granite.

The aim of this thesis is to revise concerning the power and stability of concrete with water-soluble polyethylene glycol as self-
curing agent. This agent will lessen the water disappearance from concrete. The goal of this investigation is to look at the strength
and durability houses of concrete the usage of water-soluble Polyethylene Glycol as self-curing agent. The characteristic of self-
curing agent is to reduce the water evaporation from concrete, and therefore they growth the water retention capacity of concrete
as compared to the conventionally cured concrete. The use of self curing admixtures may be very crucial from the point of view
that saving of water is a necessity every day (every one cubic meter of concrete calls for 3m3 of water in a construction, most of
that's used for curing).In this examine, compressive energy and break up the tensile power of concrete containing self-curing
agent is investigated and in comparison with those of conventionally cured concrete. It is observed via this experimental take a
look at that concrete cast with Polyethylene Glycol as self-curing agent is stronger than that received via sprinkler curing in
addition to by using immersion curing.
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1. INTRODUCTION

Curing plays a chief function in the growth of concrete properties throughout construction. Curing is often used to provide the
method by which hydraulic cement concrete mature and increase hardened property more than time as a product of the constant
hydration of the cement in the occurrence of enough water (ACI, 2008). The function of curing is to lessen water disappearance
from concrete and keep acceptable moisture content, especially throughout early ages, for the continuance of the hydration method
that is essential for the growth of cement microstructure. This will lead to an improved class cement adhesive and concrete and will
help to attain the preferred properties. Though good curing is not realistic in lots of cases and a number of researchers have
questioned whether it is feasible to set up self-curing concrete. It was established that the improvement of use self-curing agent is
to lessen water fading from concrete, therefore rising its water preservation capability compare with that of conservative concrete
and that water-soluble polymers may have this potent.

2. NEED OF SELF CURING

When the mineral admixtures react completely in a combined cement gadget, their call for curing water (outside or inner) can be
much more than that in a conventional normal Portland cement concrete. When this water isn't quite simply to be had, due to
depercolation of the capillary porosity, as an instance, widespread autogenous deformation and (early-age) cracking can also result.

Due to the chemical shrinkage occurring all through cement hydration, empty pores are created within the cement paste, leading to
a discount in its internal relative humidity and additionally to shrinkage which may reason early-age cracking. This situation is
intensified in HPC (in comparison to traditional concrete) due to its normally better cement content material, decreased water/cement
(w/ c) ratio and the pozzolanic mineral admixtures (fly ash, silica fume). The empty pores created during self-desiccation induce
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shrinkage stresses and additionally have an impact on the kinetics of cement hydration system, proscribing the very last degree of
hydration. The electricity accomplished by way of IC may be extra than that viable under saturated curing situations. Often
specifically in HPC, it isn't always effortlessly feasible to offer to cure water of the top surface at the rate required to fulfill the
continuing chemical shrinkage, due to the extraordinarily low permeability’s regularly finished.

3. OBJECTIVES

The objective of this study is to experimentally inspect the mechanical homes of self-curing concrete with the addition of shrinkage
decreasing admixtures.

To reduce water quantity in curing periods.

To increase the compressive strength of concrete in self-curing approach.

The scope of the paper is to study the effect of Polyvinyl alcohol on electricity traits of Self-curing concrete.

The Compressive and tensile power of self-curing Concrete for 7 and 28 days is discovered out and as compared with
traditional concrete of similar mix design.

4. EXPERIMENTAL STUDIES
4.1 Polyethylene glycol-200

Polyethylene glycol is a condensation polymer of ethylene oxide and water with the general formulation H{OCH2CH2)nOH, where
in nis the average wide variety of repeating oxyethylene groups commonly from four to approximately 180. The abbreviation (PEG)
is named in combination with a numeric suffix which shows the common molecular weights. A one not unusual feature of PEG
appears to be the water-soluble nature. Polyethylene glycol is nontoxic, odorless, impartial, lubricating and non-volatile.

Tablel-Properties of PEG-200

S. No. DESCRIPTION PROPERTIES
1. MOLECULAR WEIGHT 200
2. APPEARANCE CLEAR FLUID
3. MOISTURE 0.2%max.
4. pH 5-7
5. SPECIFIC GRAVITY 1.12

4.2 Cement

Cement is a binder material used in concrete. Its main aim is to provide cohesiveness to give concrete a good strength. Generally, 3
grade of Portland cement is available in the market as OPC 33, 43, 53. In this study OPC, 43-grade cement for design mix as per IS
269-2015. The various properties of cement are found out i.e. compressive strength after 3, 7 and 28 days, specific gravity,
consistency and initial and final setting of the cement

Table2-Properties of OPC 43 grade Cement

S .no. Characteristics Value obtained Experimentally
1 Specific Gravity 3.15
2 Standard Consistency 30.5%
3 Initial Setting Time 150 minutes
4 Final Setting Time 255minutes
5 Compressive Strength
3 days 32.9 N/mm2
7 days 42.6 N/mm2
28 days 47.5N/ mm2
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Table3-Sieve Analysis of Coarse aggregates (20mm)

S.no. IS-Sieve Wt. retained %age % passing Cumulative
(gram) retained retained
1 80 0 0 100 0
2 40 0 0 100 0
3 20 53 1.77 98.23 1.77
4 10 2938.56 97.95 .28 99.72
5 4.75 55 .18 .10 99.9
6 Pan 3 10 0
Total=3000gm SUM=201.38
FM=(201.38+500)/100=7.01
Table4- Sieve Analysis of Coarse aggregate (10mm)
S.no. I1S-Sieve WH. retained %age retained | %opassing Cumulative retained
1 100 0 0 100 0
2 80 0 0 100 0
3 40 0 0 100 0
4 20 0 0 100 0
5 10 201.2 67.07 32.93 0
6 4.75 958 31.93 1 67.93
7 Pan 30 1 0 99
Total=3000gm Sum=166.07
FM=(166.07+500)/100=6.66
4.3 Tests

4.3.1Compressive Strength Test:-

The compression test is carried out on a specimen cubical or cylindrical in shape. For compressive strength, cubes of size 150mm x
150mm x 150mm were cast. Cubes for compressive strength are tested at 3 days, 7 days, and 28 days using compression testing
machine.

Fig.1 Cube Specimen under Compression Test
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Table 5 Average Compressive Strength of CM40

Mix ID Average compressive strength(N/mm?2)
CM40 3-day 7-day 28-day
27.8 38.88 49.22

Table 6 Average Compressive Strength Of CM30

Mix ID Average compressive strength(N/mm2)
CM30 3-day 7-day 28-day
20.04 26.30 39.80

Mixes are prepared with the aid of including PEG-200 in exceptional probabilities (0.5%,1%,1.5% via weight of cement) and 28-
day energy values are tabulated underneath.

Table 7 Compressive Strength Values of M30 and M40 Mixes at Different % PEG-200

% PEG-200 Compressive strength(N/mm2)

M30 M40
0 39.8 49.2
0.5 43.7 52.4
1 43.0 51.0
1.5 425 51.6

4.3.2 Flexural Strength

For flexural strength test, beams of size 200mm x 100mm x 500mm were cast and they were tested on 7 days and 28 days.

Fig 2 Flexural testing machine

Table 8 Average Flexural Strength for CM30

Mix ID Average flexural strength(N/mm2)
CM30 7-day 28-day
6 8.14
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Table 9 Average Flexural Strength for CM40

Mix ID Average flexural strength(N/mm2)
CM40 7-day 28-day
8.4 9.4

Mixes are prepared by adding PEG-200 in different percentages (0.5%,1%,1.5% by weight of cement) and 28-day strength values
are tabulated below.

Table 10 Flexural Strength Values of M30 and M40 Mixes At Different % PEG-200

% PEG-200 Average flexural strength(N/mm?2)

M30 M40
0 9.4 9.4
0.5 8.61 10.2
1 8.42 10
15 8.35 9.7

4.3.3 Splitting Tensile Strength:-
For Splitting Tensile strength test, cylinders of 150mm diameter and 300mm height were cast and they were tested on 7 days and
28 days.

Fig 3 Cylinder Specimen under split tensile strength

Tablell Average Splitting Tensile Strength of CM30

Mix ID Average splitting tensile strength(N/mmz2)
CM30 7-day 28-day
15 2.6
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Table 12 Average Splitting Tensile Strength of CM40

Mix ID Average splitting tensile strength(N/mm?2)
CM40 7-day 28-day
2.23 2.1

Mixes are prepared by adding PEG-200 in different percentages (0.5%,1%,1.5% by weight of cement) and 28-day strength values
are tabulated below.

Table 13 Splitting Tensile Strength Values Of M30 And M40 Mixes At Different % PEG-200

% PEG-200 Average splitting tensile strength(N/mm2)
M30 M40
0 2.6 2.23
0.5 3.1 3.52
1 3 3.35
15 2.9 3.1
5. RESULTS

5.1 Compressive Strength
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Fig 4: Variation of compressive strength of M30 and M40 mixes with different % of PEG-200
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The result suggests that for mixes with zero.5% PEG compressive strength increases at every age as compared with CM. The
obtained fee of compressive electricity for the zero.5P30 and zero.5P40 mixes are more than the theoretical cost. But by the boom
in % of PEG, there is a decrease in compressive energy. The most beneficial dosage of PEG-two hundred for maximum compressive
strengths turned into observed to be 0.Five% of the weight of cement for both M30 and M40 grades of concrete.

5.2 Flexural Strength
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Fig 5 Graph showing a variation of the flexural strength of M30 and M40 mixes at different % PEG-200

The result suggests that for mixes with zero.5% PEG flexural power will increase at every age as compared with CM. The obtained
price of flexural power for the 0.5P30 and zero.5P40 mixes are extra than the theoretical price. But by means of an increase in % of
PEG, there's decrease in flexural electricity. The surest dosage of PEG-2 hundred for optimum flexural electricity turned into
discovered to be 0.5% of the weight of cement for every M30 and M40 grades of concrete.

5.3 Splitting Tensile Strength
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Fig 6-: Variation of splitting tensile strength of M30 and M40 mixes with different % of PEG-200
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The result indicates that for mixes with zero.Five% PEG splitting tensile strength increases at every age as compared with CM. The
received value of splitting tensile strengths for the 0.5P30 and zero.5P40 mixes are more than the theoretical fee. But with the aid
of boom in % of PEG, there's decrease in splitting tensile strength. The foremost dosage of PEG-2 hundred for maximum splitting
tensile power become discovered to be 0.Five% of the weight of cement for both M30 and M40 grades of concrete.

6. CONCLUSION

e  The superior cost of PEG 2 hundred for M30 and M40 mixes are acquired as 0.5% by weight of cement.

e Theresult determined out for specimen incorporates PEG-200 suggests better energy than traditional mixes in compressive,
split tensile, and flexural strengths.

The compressive energy changed into accelerated up to 9.5% at zero.5% PEG for M30 mix and 6.57% for M40 mix.

The splitting tensile electricity became multiplied up to 14.28% at 0.5percentPEG for M30 mix and 10% for M40 mix.
The flexural strength changed into elevated up to 5.Thirteen% at 0.5% PEG for M30 mix and five.76% for M40 blend.
The usage of PEG 2 hundred helped to conquer the scarcity of water.

By the use of optimum stage of PEG 200, the power of concrete has expanded.

PEG two hundred affords the water to hydrate all of the cement, undertaking what the combination water on my own cannot
do and that’s why there may be a boom in electricity properties of self-curing concrete.

e Normally a large amount of water is needed for curing purpose. Here that may be stored via using PEG 2 hundred.

7. REFERENCES

[1] Parhizkar.T, Najimi.M and Pourkhorshidi.A.R, “Application of pumice aggregate in structural lightweight concrete”, Asian
Journal of Civil Engineering (2012), vol. 13, pp. 43-54.

[2] Vinayakvijapur, Mohammed noorulla“An experimental investigation on the behavior of self-curing concrete under acidic
attack”. Vol.1., Issue.3., 2013.

[3] Sathanandham.T, Gobinath.R, Naveen Prabhu.M “Preliminary Studies of Self Curing Concrete with the Addition Of
Polyethylene” Vol. 2 Issue 11, November — 2013.

[4] K.Vedhasakthi, M. Saravanan “Development of normal strength and high strength self-curing concrete using super-absorbing
polymers (sap) and comparison of strength characteristics”.

Vol.1., Issue.3., 2013.

[5] M. V. Jagannadha Kumar, M. Srikanth, Dr. K. Jagannadha Rao “Strength Characteristics Of Self- Curing Concrete” Ijret | Sep
2012.

[6] A.Aielstein Rozario, Dr.C.Freeda Christy, M.Hannah Angelin “Experimental Studies on Effects of Sulphate Resistance on Self-
Curing Concrete” International Journal of Engineering Research & Technology (IJERT) ISSN: 2278-0181 Vol. 2 Issue 4,

April —2013.

© 2018, www.l1JARIIT.com All Rights Reserved Page | 541



https://www.ijariit.com/

