
 

10 IV April 2022

https://doi.org/10.22214/ijraset.2022.41011



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 10 Issue IV Apr 2022- Available at www.ijraset.com 
     

56 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

Experimental Studies on Strength Properties of 
Concrete with Partial Replacement of Cement by 

GGBS 
Amaresh Kumar Singh1, Mithun Kumar Rana2, Pushpendra Kumar Kushwaha3    

1M. Tech. Research Scholar, Civil Department, RKDF College of Engineering, Bhopal (M. P.), India 
2Assistant Professor, Civil Department, RKDF College of Engineering, Bhopal (M. P.), India 
3Assistant Professor, Civil Department, RKDF College of Engineering, Bhopal (M. P.), India 

Abstract: Countries like India and China are facing problem of pollution due to large construction works in recent times. 
Ordinary Portland cement which is used in Concrete releases plethora of carbon dioxide (CO2) in atmosphere during 
manufacturing. This paper presents an experimental study of compressive and flexural strength of concrete prepared with 
Ordinary Portland Cement, partially replaced by ground granulated blast furnace slag in different proportions varying from 0% 
to 50% of GGBS Concrete for M25 and M40 grade of concrete at room temperature for 7 ,14 and 28 day respectively. From the 
experiment I was found that Compressive strength and Flexural strength of GGBS concrete increased at 40 % of GGBS and 
further addition of GGBS, concrete showed marginal decrease in compressive and flexural strength. 
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I. INTRODUCTION FLY GGBS 
A. Ground Granulated blast Furnace Slag  
Ground granulated blast furnace slag (GGBS) is a byproduct of iron industry. Iron ore, coke and limestone are fed into the furnace 
to produce iron, and the resulting flowing slag floats above the molten iron at a temperature of about 1500ºC to 1600ºC. The melted 
slag has content 30-40% silicon dioxide (SiO2) and approximately 40% calcium oxide (CaO), which is close to the chemical 
configuration of OPC. 

 

 
II. LITERATURE REVIEW 

A. Literature Review 
GGBS in five separate ratios to make geopolymer concrete mixes. Geopolymer concrete with a higher proportion of GGBS (slag) 
has a higher compressive strength. In just 14 days, 90 percent of compressive strength was reached. Ganapati Naidu et al., 2012. 
The effect of NaOH concentration on the strength of geopolymer concrete based on GGBS and BRHA was investigated 
(Gokulanathan V et al. Nov 2013). The tests were carried out with different molar concentrations of sodium hydroxide (NaOH) such 
as 5M, 8M, 11M, and black rice husk ash being substituted at 10%, 20%, and 30% of total binder content, respectively. 
Binding ingredients include ground granulated blast furnace slag (GGBS), palm oil fuel ash (POFA), and fly ash. The optimum 
amount of GGBS, low calcium fly-ash, and POFA with processed sand (M-sand) to achieve maximal compressive strength of 
geopolymer mortar was determined through an experimental investigation (Islam Azizul et al. Dec 2013). 
High strength alkali activated binder was produced by alkali activation of binary mix of ground granulated blast furnace slag 
(GGBS) and palm oil fuel ash (POFA) at ambient temperature (MoslihAmerSalih et al. June 2020). 
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III. OBJECTIVE 
A. The objectives of this study are: 
B. To make a concrete without using cement (i.e. Geopolymer concrete). 
C. To develop a mix proportioning process to manufacture GGBS based Geopolymer concrete. 
D. To identify and study the effect of some of the salient parameters such as Compressive strength and flexile strength of 

geopolymer concrete (GGBS) 
E. To find  the optimum percentage of GGBS to get maximum strength 

 
 

IV. MATERIALS AND METHODOLOGY 
A. Material  
1) Cement 
2) Fine aggregate 
3) Coarse aggregate 
4) Water 
5) Admixtures 
6) GGBS  

 
 

 

 

 

 

 
Collection of required materials such as,GGBS  Cement Fine aggregate, Coarse aggregate and Water 

 
 

Concrete Mix Proportions 
 
 

Preparation of Concrete Mix 
 
 

Casting of Samples for Testing 
 
 

Curing of Concrete Samples 
 
 

Testing of Specimens 
 
 

Analysis of Results 
 
 
 
 

FLOW CHART OF PROPOSED METHODOLOGY 
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V. EXPERIMENTAL RESULT 
A. Workability test Results 

 

B. Compressive Strength  Test Results 
To study the effect of variation of percentage of GGBS on compressive strength of geo polymer concrete, standard cube specimens 
of dimension 150×150×150 mmwere prepared and tested in accordance with IS specifications. The percentage of GGBS used in 
geopolymer was 0 to 50 %. All the specimens were cured in direct sun light then tested for compressive strength. 

Compressive Strength of concrete  for M40 after 7,14,28 day 

 
Figure Compressive Strength of concrete  for M40 after 7,14,28 day 

Compressive strength of GGBS based GPC increased with increase percentage of GGBS. The GGBS based GPC mixes developed 
compressive strength in the range of 16.58MPa to 24MPa in 7days, for GGS varying from 0to50% respectively. It achieved strength 
ranging from 21.9MPa to 32.12MPa at the age of 14 days; at the age of 28 days strength obtained is 25MPa to 36.42MPa for M25. 
.For M25 Maximum Compressive strength Value is 36.45MPa and 53.2 MPa for M40 
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VI. CONCLUSION 
Conclusions from experimental study carried out on GGBS based GPC are listed below- 
1) GGBS based GPC can be produced using technology and equipment’s used for the manufacturing of conventional concrete. 
2) GGBS based geo polymer concrete is very less workable. Workability of GPC mix decreased with increase of percentage of 

GGBS . 
3) Compressive strength of GGBS based GPC increased with increase percentage of GGBS. The GGBS based GPC mixes 

developed compressive strength in the range of 16.58MPa to 24MPa in 7days, for GGS varying from 0 to 50% respectively. It 
achieved strength ranging from 21.9MPa to 32.12MPa at the age of 14 days; at the age of 28 days strength obtained is 25MPa 
to 36.42MPa for M25. .For M25 Maximum Compressive strength Value is  36.45MPa and 53.2 MPa for M40 
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