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Abstract- High-overall performance concrete is described as 

concrete that meets special combos of overall performance 

and uniformity necessities that can’t continually be carried 

out automatically the usage of conventional elements and 

normal blending, placing, and curing practices. Ever since the 

time period excessive-performance concrete become 

introduced into the enterprise, it had broadly used in large- 

scale concrete construction that needs high strength, high 

flowability, and excessive durability. A high-energy concrete 

is usually a excessive-overall performance concrete, but a 

high-overall performance concrete isn't usually a high-

strength concrete. durable concrete Specifying a high-power 

concrete does not make sure that a long lasting concrete might 

be performed. 

 

I. INTRODUCTION 

 

 The ordinary Portland Cement (OPC) is one of the 

main ingredients used for the production of concrete and has 

no opportunity in the civil construction industry. sadly, 

production of cement involves emission of massive quantities 

of carbon-dioxide fuel into the environment, a main 

contributor for inexperienced house impact and the global 

warming, subsequently it's far inevitable either to search for 

every other fabric or partly update it by a few different fabric. 

The search for one of these material, which may be used as an 

opportunity or as a supplementary for cement should result in 

global sustainable development and lowest viable 

environmental effect. 

 

II. MATERIAL 

 

GROUND GRANULATED BLAST FURNACESLAG: 

 

Ground Granulated Blastfurnace slag (GGBS) is a 

manufacture of pig iron and obtained via speedy cooling by 

way of water or quenching molten slag. here the molten slag is 

produced that's instantaneously tapped and quenched by using 

water. This fast quenching of molten slag helps formation of 

“Granulated slag”. floor Granulated Blast furnace Slag 

(GGBS) is processed from Granulated slag. If slag is nicely 

processed then it develops hydraulic belongings and it may 

correctly be used as a pozzolanic material. however, if slag is 

slowly air cooled then it is hydraulically inert and such 

crystallized slag can not be used as pozzolanic cloth. though 

the usage of GGBS inside the form of Portland slag cement 

isn't unusual in India, enjoy of using GGBS as partial 

alternative of cement in concrete in India is scanty. GGBS 

basically consists of silicates and alumino silicates of calcium 

and other bases that is developed in a molten condition 

simultaneously with iron in a blast furnace. The chemical 

composition of oxides in GGBS is similar to that of Portland 

cement but the proportions varies. 

 

Chemical composition (%) of GGBS: 

 

 
 

Cement: 

 

For the experiment following two types cements were used, 

 

 Portland SlagCement 

 Ordinary Portland cement (53grade) 

 

The chemical composition and different properties are shown 

below. Fineness – 340m2/kg 

Specific gravity-2.96 

 

Initial setting time -120 min Final setting time – 240 min 

 

Properties of Portland slag cement: 
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Properties of Ordinary Portland cement: 

 
 

As pozzolanic activity greatly depends on fineness, 

so GGBS passing through 75 micron whose fineness of order 

of 275-550 m2/kg was used. Specific gravity test was 

conducted using Le-Chatelier apparatus and found to be 2.77. 

 

III. EFFECT OF GGBS PROPERTIES OFCEMENT 

 

To know the properties of GGBS and RHA on mortar we 

performed different tests 

 

1. Consistency test 

2. Compressive strength 

 

The quantity of water required to supply a 

fashionable cement paste to resist a specified strain is called 

ordinary or trendy consistency. In other word it is the limit of 

water required at which the cement paste withstand the 

penetration of trendy plunger (1 mm diameter) beneath a well 

known loading as much as a distance of five-7 mm from the 

base of Vicat equipment. The consistency of cement depends 

on its kind and fineness. more water is required in cement with 

better fineness value. The water quantity changed into 

calculated by means of [(P/4) + 3] % of 800 gm. Consistency 

take a look at become performed with GGBS of various 

percentage content material. this is GGBS with 0, 10, 20, 30, 

40 %. Then mortars of fashionable length were casted with 

special percent of GGBS (zero%, 10%, 20%, 30%, 40%) with 

the replacement of cement. Portland slag cement and sand of 

sector- II turned into used on this experiment. Then 

compression take a look at turned into conducted of mortars in 

Compression checking out machine. 

 

Effect of GGBS in normal consistency of cement: 

 

 

 
 

Variation of Consistency of cement containing different % 

of GGBS 

 

Effect of GGBS on Compressive strength of cement: 

 

 

 

 

 

Variation of Compressive strength of mortar with 

different GGBS % 

 

IV. DISCUSSION 

 

It is found right here that the consistency percent is 

increasing as the percentage of GGBS will increase as a 

cement substitute, however the change is not so abrupt.The 

version of compressive energy of mortar blend with distinctive 

share of GGBS partial alternative of cement is shown in fig. It 

become found that 3 days and 7 days compressive strength 

reduces about thirteen% and 35% this is from 11.176 MPa to 

nine.sixty six MPa and 24.31 to fifteen.63 respectively, as 

GGBS percent will increase from zero to 10%. If percent of 

GGBS turned into in addition expanded the compressive 

electricity reduces significantly. in the end while the GGBS 

percentage extended to 40% the electricity reduces by means 

of approximately 60% and 70% in three days and seven days 

respectively of its preliminary values. So it changed into 

concluded that using GGBS in particular in Portland slag 

cement leading to unfavourable effect on energy of mortar.  



IJSART - Volume 8 Issue 2 – FEBRUARY 2022                                                                              ISSN  [ONLINE]: 2395-1052 
 

Page | 86                                                                                                                                                                     www.ijsart.com 

 

V. CONCLUSION 

 

On this gift have a look at with the stipulated time 

and laboratory set up an find the money for has been taken to 

enlighten the usage of so referred to as pozzolanic material 

like floor granulated blast furnace slag. Use of GGBS as 

cement substitute will increase consistency. although fineness 

substantially motivated on right pozzolanic reaction still 

GGBS passing 75 micron sieve now not giving excellent 

power of mortar. using GGBS more than 10% in Portland slag 

cement the energy decreasing hastily. 
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