
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 02, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1764 

Performance Study of Self-Compacting Concrete using Glenium Sky as 

Super Plasticizer 

Keerthi Kumar B1 Kanagaraj K2 Karuppasamy V3 Arun Kumar S4 Madhan Kumar L5 

1Assistant Professor 2,3,4,5BE Student 
1,2,3,4,5Department of Civil Engineering 

1,2,3,4,5SNS College of Engineering, Coimbatore, India

Abstract— Self-compacting concrete (SCC) possesses 

enhanced qualities and improves productivity and working 

conditions due to elimination of compaction. SCC is suitable 

for placing in structures with congested reinforcement 

without vibration and it helps in achieving higher quality of 

surface finishes. Development of SCC required a balance 

between the flow ability and the stability of the concrete mix. 

While, achieving good consolidation in the absence of 

vibration and satisfying the requirement of concrete is 

affected by the characteristics of materials and the mix 

proportions. Due to this limitation we are trying to make self-

compacting concrete with the use of mineral admixture 

(Glenium Sky) as a super plasticizers. The primary objective 

of this study is to make use of Glenium Sky as chemical 

admixture and understand its effects on the fresh properties, 

compressive strength weathering. The study also intended to 

increase a workability of concrete. 
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I. INTRODUCTION 

Self-compacting concrete (SCC) is an pioneering concrete 

that does not involve shuddering for insertion and 

compaction. It is able to gush under its own load, completely 

filling form work and achieve the full compaction, even in the 

occurrence of congested support. The hardened concrete is 

dense, uniform and has the same property and durability as 

standard vibrated concrete. Making concrete structure 

without compaction has been done in the past. Like 

placement of concrete underwater by the use of termie 

without compaction. Inaccessible areas were concreted using 

such techniques. The production of such mixes often used 

expensive admixtures and very large quantity of cement. But 

such concrete was generally of lower strength and difficult to 

obtain. This lead to the development of Self Compacting 

Concrete (SCC) whose concept was first initiated by Japan in 

the mid of 1980s. SCC is a high performance concrete that 

consolidates under its self-weight, and adequately fills all the 

voids without segregation, excessive bleeding or any other 

separation of materials, without the need of mechanical 

consolidation. The key properties of SCC are- filling ability, 

passing ability and resistance to segregation. Filling ability 

helps SCC to flow through the formwork and completely fill 

all the spaces within it. Passing ability is the property by 

which it flows without any blocking. The benefit of resistance 

to segregation imparts the advantage to the concrete in 

maintaining a uniform composition hence the paste and the 

aggregate bind together. The application of SCC aims at 

obtaining a concrete of high performance, better and more 

reliable, improved durability, high strength and faster 

construction. For SCC it is generally important to use 

superplasticizers in order to obtain high mobility. Some 

volume of powdered materials such as silica fume, fly ash, 

glass filler, stone powder, etc. is also involved. Self-

compacting concrete has been successfully used in Japan, 

Denmark, France, U.K., etc. It is widely been accepted 

because of its enhanced properties also it reduces noise 

pollution, saves time, labour and energy. 

A. Benefits of Glenium sky 

 Elimination of vibration and reduced labor cost of 

placing. 

 Marked increase in early and ultimate strength. 

 Improved adhesion to reinforcing and stressing steel. 

 Better resistance to carbonation and other aggressive 

atmospheric condition. 

 Lower permeability – increased durability. 

 Reduced shrinkage and creep. 

B. Limitations 

 Quick setting 

C. Scope of this project 

 To reduce labour work. 

 To climate compaction work. 

 To increase workability of concrete. 

II. MATERIALS AND PROPERTIES THE MATERIALS USED IN 

RESEARCH ARE 

 Ordinary Portland Cement (43 grade) 

 Fine aggregate (4.75mm down) 

 Coarse aggregate (12mm down and below 6mm) 

 Glenium sky 

 Flyash 

 Water 

A. Cement 

Cement is made by grinding calcined limestone and clay into 

a very fine, grey powder. Cement is one of the binding agent 

in this project. The cement and water forms a paste and binds 

the other materials together. The Ordinary Portland Cement 

(43 grade) conforming to IS: 8112-1989 is being used. Many 

tests were conducted on cement.  

 
Fig. 1: OPC 43 grade 

S. No Property of  53 grade cement Result 

1. Specific gravity 3.15 

2. Consistency 33% 
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3. Initial setting time 30 min 

4. Final setting time 600 min 

Table 1: Properties of cement 

B. Fine Aggregate 

Fine aggregate used throughout the work comprised of clean 

river sand with maximum size of 4.75mm conforming to 

Zone I as per IS 383-1970. Sand is naturally occurring 

granular material composed of finely divided rock and 

mineral particles. The physical properties of fine aggregate 

like specific gravity, fineness modulus and water absorption 

are tested in accordance with IS: 238. 

 
Fig. 2: Sand 

S. No Property Results 

1 Specific gravity 2.6 

2 Fineness modulus 4.67% 

3 Water absorption 1.0% 

4 gradation Zone 1 

Table 2: Properties of sand 

C. Coarse Aggregate 

Coarse aggregate consists of crushed granite or basalt rock, 

conforming to IS: 383. Coarse aggregate are used in the size 

of 20mm.The physical properties of coarse aggregate like 

specific gravity, fineness modulus and water absorption are 

tested in accordance with IS:2386 

 
Fig. 3: Coarse aggregate  

S. No Property Result 

1. specific gravity 2.8 

2. Fineness modulus 13.7% 

3. Water absorption 0.5% 

Table 3: Physical Properties of coarse aggregate 

D. Fly Ash 

Fly ash, also known as “pulverized fuel ash” in the United 

Kingdom, is one of the coal combustion products, composed 

of the fine Particles that are driven out of the boiler with fuel 

gases. Ash that fall of the boiler is called bottom ash. Owing 

to its pozzolonic properties, fly ash is used as a replacement 

for Portland cement in concrete. Fly ash can significantly 

improve the workability of concrete. Recently, techniques 

have been developed to replace partial cement with high 

volume of fly ash (50% cement replacement). 

S. No Property Result 

1. Specific gravity 2.1 

Table 4: Physical Properties of fly ash 

E. Water 

The water used for mixing and curing should be clean and 

free from injurious quantities of alkalis, acid, oils, salt, sugar, 

organic materials, vegetable growth and other substances that 

may be deleterious to bricks, stone, concrete or steel. Potable 

water is generally considered satisfactory for mixing. The pH 

value of water should be not less than 6. The water found 

satisfactory for mixing is also suitable for curing. However 

the water used for curing should not produce any 

objectionable stain or unsightly deposit on the surface. 

F. Glenium Sky 

Glenium sky is a free of chloride and low alkali. It’s 

compatible with all    types of cements. It’s an admixture of a 

new generation based on modified polycarboxlioc ether. The 

product has been primarily developed for application in high 

performance concrete where the highest durability and 

performance is required. 

 
Fig. 4: Glenium sky 

aspect Light brown liquid 

Relative density 1.08±0.01  at 25’c 

pH ≥6 

Chloride ion content >0.2 % 

Table 5: Performance Test Data 

1) Test Certification/Approval 

 ASTM C494 Type F 

 EN 934-2 T3.1/3.2 

 IS 9103:1999 

 IS 2645:2003 

III. DESIGN MIX METHODOLOGY 

The concrete mix design was proposed by using 

IS10262:2009.The grade of concrete used was M30 

with water to cement ratio 0.45. The mix design 

proportions for 1 m3 of concrete. 
Cement Coarse Aggregate Fine Aggregate 

425 kg/m3 1152 kg/m3 684 kg/m3 

1.43 3.8 2.30 

Table 6: Conventional concrete for 1 cube 

Cement Fly Ash FA CA 

420 kg/m3 180 kg/m3 813 kg/m3 690.6 kg/m3 

1 0.42 1.9 1.69 

Water Specific Gravity VMA 

222 kg/m3 7.8 kg/m3 1.2 kg/m3 

0.53 0.018 0.0028 

Table 7: Self-compacting concrete mix design 

F.A – fine aggregate 

C.A – coarse aggregate 
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IV. EXPERIMENTAL INVESTIGATION 

A. Test for Self-Compacting Concrete 

1) Slump Flow Test 

The slump flow test aims at investigating the filling ability of 

SCC. It measures two parameters: flow spread and flow time 

T50 (optional). The former indicates the free, unrestricted 

deformability and the latter indicates the rate of deformation 

within a defined flow distance. 

 
Fig. 5: Slump flow test for SCC 

The value of flow ability fresh concrete 82 cm 

2) Casting of Moulds 

To cast a cube (150x150x150), cylinder (300x150) and beam 

(0.75x.15x.25) as per proper methods are used to cast both 

cube, cylinder and cube in conventional and self-compacting 

concrete. The concrete specimens were cured under normal 

conditions as per IS 516-1979 and were tested at 7 days and 

28 days for determining compressive strength and splitting 

tensile strength 

 
Fig. 6: Compression strength test  

B. Compressive strength Test results for cube specimens of 

size 150mm×150mm×150mm  

In this test, the cubes are subjected to compressive force in a 

compression testing machine and the ultimate load at which 

the failure occurs is noted. Then the compressive stress is 

ultimate load by area exposed to load and stress value is 

obtained in N/mm2. 

Days 
7 days  

(N/mm2) 

28 days 

(N/mm2) 

Conventional concrete 20.02 30.04 

Self-compacting concrete 21.92 34.12 

Table 8: Compressive strength for cube 

 
Fig. 7: Compressive strength test comparison 

C. Split tensile strength test for cylinder 

This test is carried out in a cylindrical specimen of 150 mm 

diameter and 300 mm length. The cylindrical specimen is 

placed horizontally between the loading surface of a 

compression-testing machine and the load is applied until 

failure of cylinder occurs along the vertical diameter. The 

split tensile strength is given by the formula 2P/ (ΠDL) and 

the stress value is obtained in N/mm2. 

Days/ 

Unit 

7 days 

(N/mm2) 

28 days 

(N/mm2) 

Conventional concrete 1.88 2.4 

Self-compacting concrete 2.01 2.61 

Table 9: Split tensile strength for cylinder values are 

 
Fig. 8: Split Tensile Strength  

 
Fig. 9: Split tensile strength comparison 

D. Flexural strength test for beam 

To take a (0.75x0.25x.15) m specimen. Loading frame is used 

to apply load on the beam to get the flexural strength of the 

beam. 

Days/unit 28 days (KN) 

Conventional concrete 234 

Self-compacting concrete 245 

Table 10: Flexural strength test values are 
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Fig. 10: Flexural strength test for beam 

 
Fig. 11: Flexural strength test comparison 

V. CONCLUSION 

From this project, the following observation are made 

 The workability of the concrete is improved while using 

Glenium sky as super plasticizer instead of other 

compounds. 

 From the tests results, it is proven that the strength of 

self-compacting concrete is more than conventional 

concrete.  

 The Glenium sky is an economical material than the 

other kind of super plasticizers. 

 So, the Glenium sky is good super plasticizer for 

concrete work. 

 The initial setting time of self-compacting concrete is 

less than the conventional concrete. Hence future work 

should be done to take control of it. 
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