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ABSTRACT 

 Concrete is the most commonly used building material for its strength, durability. Since the 

concrete is open to the atmosphere, the water used in the concrete get vaporized and water available in the 

concrete will not be sufficient for effective hydration, It is necessary to add more water to replenish the water 

loss due to absorption and evaporation.  Some measures must be taken to prevent water loss from the surface 

of the concrete. Therefore, hardening can be considered as creating a favorable environment for the initial 

period for uninterrupted hydration. This study involves the use of reducing additives such as polyethylene 

glycol retraction (PEG 400) as an internal Curing compound. This additives compound helps to self curing 

and helps for better hydration and therefore good compression strength. Trap the moisture inside the 

structure and prevent evaporation, which normally occurs due to hydration process. 

 In the present study, the effect of the polymerization compound on workability, compression 

strength, Split tensile strength is studied. In this study, the percentage of PEG was fixed by the weight of 

cement from 0% to 1.5 % of the internal curing dosage compound. The test results were studied for M25. It 

has been found through this experiment that the PEG 400 helps in self-hardening by giving equal force to 

the conventional method of treatment and also improving workability 
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1. INTRODUCTION 

 Curing is the name given to procedure used to promote hydration of cement and consists of a 

movement of temperature and humidity control in concrete. Hardening allows the continuous hydration of cement 

and consequently increases in strength once the curing strength of the concrete stops. Suitable moisture conditions 

are critical because hydration of cement ceases practically when the relative humidity inside the capillary falls 

below 80%. Proper curing of concrete structures is important to meet performance and durability requirements. In 

conventional curing is achieved by external curing applied after mixing, placing and finishing. 

             Internal hardening is a technique that can be used to provide more moisture for more efficiently hydration 

of cement. When the concrete is exposed to water evaporation and the loss of environmental moisture will reduce 

the initial water cement ratio which will result in incomplete hydration of the cement thereby reduce the quality of 

the concrete. To study various factors such as wind speed, relative humidity, air temperature, water-cement 

mixture, and the type of cement used in the blend. Evaporation in the initial phase leads to the formation of 

cracks. 

             Curing temperature is one of the main factors influencing the rate of strength development. At high 

temperatures in ordinary concrete resistance loss due to crack formation between two thermally incompatible 

ingredients, cement paste and aggregates. 

2. OBJECTIVES 

To study the mechanical properties of concrete such as workability compression strength, Split tensile strength, 

and modulus of rupture by varying the PEG percentage from 0% to 1.5% by weight of cement for concrete M25 

• To get the optimum percentage of PEG. 

• Studying the mechanical properties of the concrete by varying the percentage of chemical mixture. 

• study the effect of different polymerization compounds (PEG400) on the strength properties of the concrete. 

 

3. NEED AND SCOPE OF STUDY 

Continuous evaporation of humidity occurs from a surface exposed due to the difference in chemical potential 

between the steam and the liquid phase. Polymers mainly added to form hydrogen bonds with water molecules 

and reduce the chemical potential of the molecules, which reduces the vapor pressure, thereby reducing the 

surface evaporation rate. When mineral mixtures react completely to a mixed cement concrete, demand for curing 

water (external or internal). When water is not readily available, significant autogenic deformation and cracking 



International Journal of Interdisciplinary Innovative Research & Development (IJIIRD) 

ISSN: 2456-236X 

Vol. 02 Issue 01 | 2017 

020106 www.ijiird.com 33 

(early-age) can occur. Due to the chemical shrinkage that occurs during the hydration of cement, empty pores are 

created inside the cement paste, leading to a reduction in the relative internal moisture and the shrinkage that can 

cause the early age cracking. 

4. MECHANISM AND SIGNIFICANCE OF SELF CURING CONCRETE 

Continuous evaporation of humidity occurs from a surface exposed due to the difference in chemical potential 
(free energy) between the voids and the liquid phase. Polymers mainly added to form hydrogen bonds with water 
molecules and reduce the chemical potential of the molecules, which reduces the vapor pressure, thereby reducing 
the surface evaporation rate. When mineral mixtures react completely to a mixed cement concrete, it demand for 
curing water (external or internal). When water is not readily available, significant autogenic deformation and 
cracking (early-age) can occur. Due to the chemical shrinkage that occurs during the hydration of cement, empty 
pores are created inside the cement paste, leading to a reduction in the relative internal moisture and the shrinkage 
that can cause the early age cracking. 

 4.1 Poly-Ethylene Glycol (PEG400) 

 Polyethylene glycol-400 (PEG-400) used as internal polymerization compound. Polyethylene glycol is a 

condensation polymer of ethylene oxide and water having the general formula H (OCH2CH2) nOH where n is 

the average number of repetitive polyethylene groups typically 4 to about 180. A common feature of PEG seems 

to be the polymer Soluble in water. Polyethylene glycol is not toxic, odorless, neutral, lubricating, non-volatile 

and non-irritating and used in a variety of pharmaceuticals. Therefore, it is a reducing shrinkage, deformation and 

cracking (early-age)  

 

 
 

Table 1: General properties of Poly-ethylene Glycol PEG400 

Physical state Liquid 

Color Clear 

Odour Odorless mild 

Flash Point-Closed Cup 227˚C 

Auto ignition Temperature Not Applicable 

Vapour Pressure < 0.01 mmHg @ 20 °C 

Boiling Point (760mmHg) > 250 °C 

Vapour Density (Air=1) >1 

Specific Gravity (H2O=1) 1.127 20 °C/20 °C 

Freezing Point 4-10 °C 

Solubility in Water (by weight) 100 % @ 20 °C 

pH 5.5-7.5 

Molecular Mass 375-450 g/mol 

Kinematic Viscosity 76-86 cSt @ 20 °C 

 

 

 

 



International Journal of Interdisciplinary Innovative Research & Development (IJIIRD) 

ISSN: 2456-236X 

Vol. 02 Issue 01 | 2017 

020106 www.ijiird.com 34 

4.2 Workability Test  

The Slump Cone Test is the most commonly used method for measuring the consistency of the 

concrete, which can be used both in the laboratory and in the workplace. It is not a very suitable wet or very dry 

concrete method. However, it is conveniently used as a control test to provide an indication of the uniformity of 

the concrete. It exhibits concrete deformation characteristics with respect to the tendency to segregation. 

Sometimes the mold is equipped with adequate vertical lifting on guides. Tamping cement, a tamper steel bar of 

16 mm in diameter, 0.6 meters long with bullet end is used. The inner surface of the mold is completely clean 

and free of excess moisture and the adhesion of any old concrete before the start of the test. The mold is placed 

on a flat, horizontal, rigid, non-absorbent surface, and the mold is then filled in four layers, each about 1/4 of the 

mold height. Each layer presses it 25 times from the stem of the stem, taking care to distribute evenly over the 

cross section of shock. The mold is removed from the concrete immediately slowly and carefully lifting 

vertically. This collapse is called concrete SLUMP. the value of the depression is measured as the difference in 

height between the mold height and the average collapse value.The slump test equipment consists essentially of 

a metal mold in the form of a tapered trunk having inner dimensions as below: 

Lower diameter: 20 cm 

Upper diameter: 10 cm 

Height: 30 cm 

 

4.3 Compacting Factor Test 

 The compaction factor test is designed primarily for laboratory use, but can also be used in the field. 

It is more precise and sensitive to the slump test .The compaction factor test was developed on the U.K. 

Research Laboratory Route. And has claimed to be one of the most effective ways to measure the workability of 

concrete tests. This test works according to the principle of determining the degree of compaction achieved by a 

standard working quantity to allow the concrete to fall through a standard height. The degree of compaction, 

called compaction factor, measured by the density ratio, between the density actually produced in the test and 

the density of the compacted concrete completely. 

 
Table 2: Workability & Compaction Factor for Different % of PEG 400 (N/mm²) 

Workability & Compaction Factor for Different % of PEG 

400 (N/mm²) 

% of PEG 400 Workability Compaction Factor 

0% 62 0.83 

0.5% 78 0.86 

1% 94 0.90 

 

 

4.4 Compressive Strength 

Compression test is the most common test in hardened concrete because most of the desirable properties of 

concrete properties are qualitatively related to its compressive strength. 

The compression test is performed on cubic or cylindrical forms. Sometimes, the concrete compression strength 

is determined using parts of a flexed beam. The cube sample size is 15 x 15 x 15 cm.  

 
Table 3: Characteristics Compressive Strength (N/mm²) 

Characteristics Compressive Strength 

(N/mm²) 

% of PEG 400 3 Days 7 Days 28 Days 

0% 15.17   23.77   37.49   

0.5% 14.63   20.75   31.39   

1% 17.44   22.09   32.78   

1.5% 16.57   13.25   27.84  

 

4.5 Split Tensile Strength 

It's the indirect test to measure the Concrete strength. In this test, a compression force is applied to a 

concrete cylinder for Measuring Concrete Resistance.  

              Cylinder samples were tested in the 3000KN compression capacity test machine. The surface of the 

machine was cleaned and the other sand or other material removed from the surface of the sample was lost. The 

applied load continuously increases at a constant speed until the sample strength at the rising burden is broken 

and cannot be sustained. The maximum load applied to the sample was recorded. 
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Table 4: Split Tensile strength (N/mm²) 

Split Tensile strength (N/mm²) 

% of PEG 400 3 Days 7 Days 28 Days 

0% 0.98 1.65 1.98 

0.5% 1.20 1.70 2.11 

1% 1.5 1.85 2.56 

1.5% 1.65 2.05 2.98 

 

5. CONCLUSION 

Based on the results of the experimental tests and observations make the following conclusions: 

1. According to the results shown in Tables 3, compression strength for various M25 concrete mixtures can 

conclude that the compressive strength of the self-cured compounds (PEG-400) is equal to conventional 

cemented cement. 

2. It was found that the optimal dose for maximum PEG400 resistance was 1% for M25. 

3. As the % of PEG 400 is increased the slump and compaction factor is found to increase. 

4. From the workability results, it was found that the self-curing agent improved mobility 

5. Water retention for concrete mixes incorporate a self-curing agent is superior to conventional mixing 

mixtures 

6.  According to the results shown in Tables 4,  

Split Tensile strength for various M25 concrete mixtures can conclude that the Split Tensile strength of the self-

cured compounds (PEG-400) is more than conventional cemented cement 

7. It has been observed during normal test cubicles Mix + PEG-4000 shows less cracking and does not break 

even after releasing almost 1m height which is not in the case of a single conventional Mix. 

8. Good adhesion is observed in normal + PEG-4000 not in the case of a conventional single blend. 
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