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Abstract— In response to growing environmental and 

economic forces, the architects, engineers, developers and 

owners are seeking efficient, innovative building solutions 

that conserve non-renewable resources. Hence, for 

developing a pollution free environment this effort has been 

made. In this project, all the materials of the concrete has been 

replaced with the renewable resources. Fly Ash and Quarry 

Dust has been replaced instead of cement and fine aggregate 

at various proportions (10%,20% & 30%), Coarse Aggregate 

has been replaced with the Recycled Aggregates 

(10%,20%,30%). In addition, these concrete has been left to 

compact and cure on its own i.e., by Master Glenium Sky 

8233 as a Self-Compacting agent which governs both as 

water reducer as well as Viscosity Modifying Agent (VMA) 

with reference to the EFNARC specifications and using Poly-

Ethylene Glycol (PEG) as an Internal / Self- curing agent. 

Most of the engineers and construction experts are expecting 

the solution for internal / self-curing agent. Since many 

countries are trying for different type of curing agents, the 

codal procedure has not framed yet. As an attempt, the 

addition of self-compacting and internal curing agent has 

been fixed as 2% and 0.05% based on the weight of cement. 

The glass fibre was used in a volume fraction of 1.5% for all 

types of concrete mix. The concrete has been tested for 

properties viz., workability, mechanical property and 

microstructure at an age of 7 days and 14 days of curing. The 

results obtained were compared and the optimum percentage 

was found out from the sample attempt. As a result of this 

project, we would have been developed a concrete that is 

environmental friendly with the minimum liberation of 

carbon-di-oxide (CO2) into the atmosphere.  
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I. INTRODUCTION 

SCC was originally developed at University of Tokyo in 

Japan[7]during the year 1989.The development of this 

technology was driven by concerns regarding the 

homogeneity and consolidation of cast-in-place concrete in 

highly reinforced structures. Self-Compacting Concrete 

(SCC) has a higher powder content [1] and is not affected by 

skills of labours, the shape and amount of reinforcement or 

the arrangement of a structure and due to its high fluidity and 

resistance to segregation it can be pumped longer distances. 

Self-Compacting Concrete (SCC) is a type of concrete that 

gets compacted under its own self-weight. It is defined as 

concrete, which can be placed and compacted into every 

corner of the formwork, purely by means of its weight, 

thereby eliminating the need of either electrical vibrators or 

any other form of compacting work. This is not only the Self 

Compacting concrete as we have replaced the materials with 

that of the green materials such as Fly Ash, Quarry Dust and 

Recycled aggregates. The use of Fly ash improves the 

rheological properties limits the thermal cracking[2].As these 

naturally renewable materials are used the amount of Carbon-

di- oxide emission[6]from the concrete gets reduced. 

Self-Compacting Concrete flows like "honey" and 

has a very smooth surface level after placing. It consists of 

the same components as conventional concrete, are cement, 

aggregates and water along with the addition of chemical 

admixtures used such as high-range water reducers(Super 

Plasticizers)and VMA and Poly-ethylene glycol is used as an 

internal curing agent which change the rheological properties 

of concrete. The main advantages of SCC are, easily placed 

in thin wall structural elements, reduce the noise and 

vibration during the placement, faster placement and less 

finishing time and greater homogeneity of mix compared to 

conventional concrete. 

A. Objective of the Study 

The main objective is to investigate the performance of Self-

Compacting Green concrete in-built with Poly-Ethylene 

Glycol as an internal curing agent so as to improve the 

workability, mechanical property, durability and 

microstructure property. 

II. MATERIALS PROPERTIES 

The materials used for Self Compacting Concrete is same as 

that which is used for normal conventional concrete. For 

SCC, additional super plasticizers and Viscosity Modifying 

Agents are used. As this is a green concrete addition of Fly 

ash used as replacement for Cement, Quarry Dust as 

replacement for Sand and Recycled Aggregates used as 

partial replacement for coarse aggregates are used. 

A. Cement 

Ordinary Portland cement of grade 53 grade was used. The 

Standard consistency was obtained as 32.5%.Specific gravity 

is obtained as 3.2 and the final setting time is taken as 8 hrs. 

B. Fine Aggregate 

The Specific gravity of the fine aggregate was obtained as 

2.51. Fineness Modulus and Moisture content was about 8.21. 

and 1.11%. 

C. Recycled Aggregate 

The Specific gravity of the fine aggregate was obtained as 

2.61. Fineness Modulus and Moisture content was about 8.41. 

and 1.09%. 

D. Fly Ash 

The specific gravity obtained was 2.41. Class C fly ash was 

used and the colour of the fly ash was found to be whitish 

grey with slight black in colour. 



Performance Investigation of Self-Compacting Green Concrete in-Built with Poly-Ethylene Glycol as an Internal Curing Agent 

 (IJSRD/Vol. 6/Issue 03/2018/083) 

 

 All rights reserved by www.ijsrd.com 338 

E. Quarry Dust 

Specific gravity of the Quarry dust was obtained as 2.63. The 

Fineness modulus and absorption capacity obtained was 4.20 

and 0.60. 

III. MIX DESIGN 

MI

X 

CEME

NT 

Kg/m3 

FLYAS

H 

Kg/m3 

FA 

Kg/

m3 

QD 

Kg/

m3 

CA 

Kg/

m3 

RA 

Kg/

m3 

Tri

al 1 
304.5 130.5 504 216 532 228 

Tri

al 2 
356 89 592 148 648 162 

Tri

al 3 
373 47 657 73 684 76 

IV. FRESH AND HARDENED PROPERTIES 

A. Fresh Properties of SCC 

The slump test for both the trial and replacement mixes has 

been done. The results obtained were shown in Table.1 

Test 

methods 

SCC-

Normal 

SCC-

MIX 1 

SCC-

MIX 2 

SCC-

MIX-3 

Slump 

Flow 

mm 

683 662 676 690 

T50 slump 

flow 

sec 

3 4 5 4 

V-Funnel 

test 

sec 

2 2 3 3 

U-Box test 

mm 
20 30 30 30 

L-Box test 

(H2/H1) 
0.7 0.8 0.8 0.8 

Table 4.1: Slump Test for trial and replacement mixes 

B. Hardened Properties of SCC 

1) Compressive Strength: 

The Compressive Strength for both the trial mixes and the 

replacement mixes has been done. Cubes of sizes 150mm x 

150mm x 150mm was used for casting. 

 
Fig. 4.1: Compressive Strength for Trial mixes at 7 Days 

and 14 Days curing 

 
Fig. 4.2: Compressive Strength for Replacement mixes at 7 

Days and 14 Days curing 

2) Split Tensile Strength: 

Split tensile strength can be obtained by casting of cylinders 

of size 300mm x 150mm.The split tensile strength has been 

obtained for both the replacement mixes and for the trial 

mixes using the compression testing machine. 

 
Fig. 4.3: Split Tensile Strength for Trial mixes at 7 Days and 

14 Days curing 

 
Fig. 4.4: Split Tensile Strength for Replacement mixes at 7 

Days and 14 Days curing 

3) Flexural Strength: 

Flexural Strength was performed by cast prisms of size 

500mm x 100mm x 100mm.The Flexural Strength for both 

the replacement mixes and trial mixes have been done using 

Flexural Strength testing machine. 

 
Fig. 4.5: Flexural Strength for Trial mixes at 7 Days and 14 

Days curing 
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Fig. 4.6: Flexural Strength for Replacement mixes at 7 Days 

and 14 Days curing 

C. Micro Structure 

Fig.7 shows the presence of gel formation uniformly over the 

concrete surface with the addition of Poly-Ethylene Glycol 

(PEG) in addition to SCC chemical. It clearly indicates that 

the core structure of the matrix was strong which last over the 

very long duration. The gel which framed in the fig.7 has 

more tendency to fill the micropores and it will perfectly act 

as a protective layer and thus it will not allow any harmful 

agents present in the atmosphere to get through the matrix. 

 
Fig. 4.7: Micro Structure 

V. CONCLUSION 

1) The workability, mechanical property and 

microstructure of SCC with green materials have been 

studied. 

2) from the experiments done, we conclude that the mix 

(20% of replacements) gives better property than the 

other mixes. 

3) The results obtained were compared and the optimum 

percentage was found out from the sample attempt. 

4) As a result of this project, we would have been developed 

a concrete that is environmental friendly with the 

minimum liberation of carbon-di-oxide (CO2) into the 

atmosphere. 
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