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------------------------------------------------------ ***-------------------------------------------------- 

Abstract:- Concrete is especially labeled into 3 sorts based totally at the density. Concrete containing herbal sand and 

gravel or beaten- rock aggregate and water, when positioned within the skeleton of form and allowed to treatment, 

becomes difficult like stone. Generally weighing approximately 2400kg/m3 is known as “regular-weight concrete” and 

it's far the most commonly used concrete for structural purposes. For packages wherein a higher strength-to-weight 

ratio is desired, it is viable to lessen the unit weight of concrete via the use of natural mixture with decrease bulk density. 

The time period light-weight concrete is used for concrete that weightless than 1800 kg/m3. Heavy weight concrete used 

for radiation shielding, is a concrete produced from high density aggregate and usually weigh more than 3200kg/m3. 

Our goal it is to study the residences of concrete by using in part changing cement by means of fly ash and fine aggregate 

(sand) by using Granulated Blast Furnace Slag (GBFS). On this look at, cement was partially replaced by way of fly ash 

and best mixtures were in part changed by means of GBFS in concrete. A combination layout became executed for M20 

grade of concrete by using is technique. Three grades of Ordinary Portland Cement (OPC) particularly: 33, 43 and 53 as 

labeled by means of Bureau of Indian Standard (BIS) are commonly utilized in production industry. Now in this mission 

most effective 53 grade of cement is used. This paper reports comparative have a look at on consequences of concrete 

residences by using in part alternative of OPC of 53 grades with fly ash and sand had been partially changed by way of 

blast furnace slag. The principle variable investigated in the take a look at of version of fly ash dosage of 10% and slag 

dosage of 10%, 20%, 30% fly ash dosage of 20% and slag dosage of 10%, 20, 30% fly ash dosage of 30% and slag dosage 

of 10%, 20% and 30%. The compressive power and split tensile strength & acid assault of concrete were specially 

studied. Test outcomes indicate that, inclusion of fly ash and GBFS commonly improves the concrete houses up-to 

positive percentage of substitute in 53 grade of cement.    

------------------------------------------------------ ***-------------------------------------------------- 

I INTRODUCTION 

Concrete is a widely used construction fabric for various 

sorts of systems due to its structural stability and strength. 

The everyday Portland cement (OPC) is one of the main 

components used for the manufacturing of concrete and has 

no alternative in the civil creation industry. Sadly, 

manufacturing of cement entails emission of big quantities 

of carbon dioxide gasoline into the ecosystem, a main 

contributor for inexperienced residence impact and the 

worldwide warming. Hence it's far inevitable either to 

search for another fabric or in part placed again it by means 

of some different fabric. The search for one of these cloth, 

which can be used as an opportunity or as a supplementary 

for cement ought to lead to worldwide sustainable 

improvement and lowest viable environmental impact.  

           In this thesis, the extraordinary admixtures had been 

used to examine their sole and combined effects at the 

resistance of concrete further to their consequences on 

mechanical and balance properties by way of the 

replacement of cement via 10% fly ash and sand 

replacement 10%, 20%, 30% of slag, cement by using 20% 

fly ash and sand substitute 10%, 20, 30% of slag, cement 

substitute of 30% fly ash and sand substitute 10%, 20%, 

30% of slag. 

 The secondary materials utilized in our undertaking 

are pozzolanic substances. The time period pozzolana is a 

siliceous or a siliceous and aluminous material which itself 

possesses no cementitious price but in presence of water, 

chemically react with calcium hydroxide to shape 

compounds possessing cementitious residences. The fabric 

which having the pozzolanic belongings called pozzolanic 
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cloth. The pozzolanic substances which might be utilized in 

our challenge are 

                  1. Fly ash 

                  2. Granulated Blast Furnace Slag (GBFS) 

Scope and objectives 

This research mainly focusing on studying the effect of 

fly ash and slag on the properties of concrete mixtures as a 

partially replacement of cement and sand. The scope of this 

study, the main goal is to improve compressive and split tensile 

strength of concrete at different percentage of replacement of fly 

ash and slag. Fly ash and slag is the cheapest materials of all 

concrete constituents and is much less expensive than natural 

aggregate and sand as possible to save money. The main aim of 

the research is to study the effect of partially replacement of fly 

ash and slag in to the concrete. The main objectives are study in 

this theory is 

1. To study normal consistency, initial and final setting 

times, soundness and fineness of cement. 

2. To study specific gravity, water absorption of coarse 

aggregate. 

3. To study specific gravity, water absorption of fine 

aggregate of river sand and slag. 

4. To study the compressive strength of normal concrete 

and partially replacement of cement by fly ash and 

sand by GBFS. 

5. To study split tensile strength of normal concrete and 

partially replacement of cement by fly ash and sand 

by GBFS. 

II LITERATURE STUDIES 

Raghuprasad [7] investigates the compressive strengths for the 

conventional solid concrete blocks by replacing coarse 

aggregates with Cinder (12mm) at the age of 3, 7 and 21 days. It 

is concluded that, solid concrete block with 15% replacement of 

coarse aggregate by cinder records more strength than the 

conventional one.  

Owens, P.L. (1993) [8]  Had affirmed that GBFS have been 

utilizing for structural purposes since the 20th century and is a 

material with low unit weight and often made with spherical 

aggregates. The density of structural Light weight aggregate 

concrete typically ranges from 1400 to 2000 kg/m³ compared 

with that of about 2400 kg/m³ for conventional concrete.  

atekins (1987) [9] Accomplished the usage of the finite 

elemental analysis technique simulating in-plane shear mode, 

Mode II, to analyse fracture performance in a short shear beam 

specimen in plain concrete and fracture toughness, KIIc.  

III MATERIALS USED 

Fly ash 

The fly fiery remains are gathered from neighborhood 

squander scrubbers. Fly fiery debris is a pozzolana 

substance containing aluminous and siliceous material that 

structures bond within the sight of water. Concrete is 

currently mostly supplanted by its weight by fly slag at 

different rates, for example, 10%, 20% and 30%. The 

particular gravity of fly fiery remains is taken as 2.0. 

Ordinary Portland Cement (53 grade) 

Ordinary Portland Cement (OPC) is one of a few sorts of 

concrete being made all through the world, are a portion of 

the all the more normally utilized. OPC is the universally 

useful bond utilized as a part of solid developments. OPC is 

a compound of lime (Cao), silica (SiO2), alumina (Al2O3), 

press (Fe2O3) and sulfur trioxide (SO3), Magnesium (MgO) 

is available in little amounts as a contamination related with 

limestone. SO3 is added at the crushing stage to hinder the 

setting time of the completed bond. 

 At the point when concrete crude materials containing the 

best possible extents of the fundamental oxides are ground 

to a reasonable fineness and afterward consumed to early 

combination in a furnace, substance mix happens, generally 

in the strong state bringing about an item apropos named 

clinker. This clinker, when ground to a reasonable fineness, 

together with a little amount of gypsum (SO3) is Portland 

concrete. 

Fine aggregates (Sand) 

Naturally accessible sand is utilized as fine total in the present 

work. The most widely recognized constituent of sand is silica, 

for the most part as quartz, which is compound inactive and 

hard.  

Slag 

Because of shortage of reasonable stream sand for use as fine 

total in development applications and late development blast has 

prompted an extreme increment in cost. Additionally different 

government offices have put a few confinements on sand 

quarrying to moderate this decreasing regular asset. This has 

incited many specialists to search for other option material that 

are less expensive while having comparative attributes. One 

such option is "Granulated impact heater slag" which is a result 

of steel. Slag squander is utilized as fine total in RCC 
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development. The utilization of slag squander in influencing 

cement or mortar by halfway/to full substitution of waterway 

sand gives economy in cost of development as well as takes care 

of the issue of transfer of slag squander.  

Coarse aggregates 

The coarse total is free from clayey issue, residue and natural 

contaminations and so forth. The particular gravity of Sand is 

taken as 2.65. Coarse total is tried for particular gravity, as per 

IS: 2386-1963. The greatest size of 20 mm is utilized as a coarse 

total in concrete. For the greater part of building developments, 

the coarse total comprises of rock or smashed stone up to 20mm 

size. Nonetheless, in monstrous structures, for example, dams, 

the coarse total may incorporate normal stones or shake. 

Water 

Water is a critical element of solid, which not just effectively 

takes an interest in the hydration of bond yet additionally adds 

to the workability of new concrete. Bond is a blend of complex 

exacerbates, the response of concrete with water prompts its 

setting and solidifying. All mixes exhibit in the concrete are 

anhydrous yet when carried into contact with the water they get 

hydrolyzed, framing hydrated mixes. 

IV EXPERIMENTAL INVESTIGATION 

Casting of concrete cubes and Cylinders 

Cement concrete of grade M25 integrated with the 

alternative of mineral admixtures via five% to twenty% with the 

aid of weight of cement become used for practice of concrete 

specimens. Cubes with size of 150mm × 150mm × 150mm 

changed into used for compression check. A lot of these 

specimens have been casted in solid iron moulds confirming to 

applicable codes of Indian standards. Previous to casting of 

specimen, moulds have been cleaned, lubricated with oil and all 

the bolts are fixed tightly in order that there is no leakage in the 

mould. 

 

Casting of concrete cubes 

Curing of the specimen 

The curing become done by using immersing concrete 

specimens in a tank containing water. This technique of curing 

is called as water curing by immersion. The concrete specimens 

have been cured for targeted quantity of days (3, 7, 28, 60 and 

90 days) in water at 34± 6
0
c and later specimens are taken out of 

water for testing. The mix design has been conducted for M20 

concrete making use of ISI method of mix design using normal 

constituents of concrete.  

 

Curing of specimens 

Compressive strength 

The measured compressive energy of specimen will be 

calculated by means of dividing the most load completed to 

the specimen at some point of the check flow sectional 

region, calculated from the suggest dimensions of the 

segment and shall be expressed to the closest kg/cm2. 

Average of three values taken due to the fact the consultant 

of the batch provided the individual version isn't greater 

than ± 15 percentage of common. Otherwise repeat take a 

look at might be made.  

The compressive power of dice = (P/A) N/mm2 

Where, 

  P is load at failure in N, 

              A is area in mm2. 

Split tensile strength 

The split tensile electricity is calculated as loading 

circumstance such that the weight is implemented on top 

and backside of the cylinder on its lateral floor, to the 

location same to the lateral surface region of the cylinder.  

The break up tensile power = (2P/πdl) N/mm2 

 Where, 

 P= common load in N,  

d=diameter of cylinder in mm,  

l=length of cylinder in mm. 
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V RESULTS AND ANALYSIS 

 

Compressive strength without replacement at 0.5 W/C Ratio 

 

Compressive strength graph at replacement 10% of fly ash 

and 10%, 20%, 30% of Slag 

 

Compressive strength at 20% replacement of fly ash and 

10%, 20%, 30% replacement of GBFS 

 

Compressive strength graph strength at 30% replacement of 

fly ash and 10%, 20%, 30% replacement of GBFS 

 

split tensile strength of normal concrete 

 

Split tensile strength at replacement of 10% fly ash and 

10%, 20%, 30% GBFS 

 

Split tensile strength at replacement of 20% fly ash 

 

Split tensile strength at replacement of 30% fly ash 
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VI CONCLUSIONS 

Fly Ash and GBFS is utilized as a part of generation of 

solid 3D shapes and chambers substitution concrete by fly 

fiery remains measurement of 10% at substitution sand by 

slag dose of 10%, 20%, 30%, substitution bond by fly 

powder dose of 20% at substitution of sang by slag dose of 

10%, 20, 30%, substitution of bond by fly cinder dose of 

30% at substitution of sand by slag dose of 10%, 

20%,30%.These 3D squares and barrels were cured and 

tried for compressive quality and split elasticity for 3days, 

7days, 14days, 28days, 56days, 90days and comes about 

were noted. In view of exploratory examination directed 

after conclusions are made.  

1. With expanding of fly powder and slag rates in solid then 

the workability ought to be expanded slowly when 

contrasted with ordinary cement.  

2. By utilizing of fly fiery debris and slag in concrete the 

water ingestion amount ought to be expanded step by step 

on account of slag consumed greater amount of water.  

3. The most intriguing finding was that fly ash impedes the 

underlying setting and quickens the last setting of solid 

mortar.  

4. The exploratory outcomes demonstrate that the 

pozzolanic movement of fly cinder and slag squander 

increments with increment of time.  

5. The physical properties of bond with the substitution of 

fly fiery debris and slag were observed to be increment with 

the expanding of the rates of admixtures.  

6. Although the soundness of bond was observed to be 

increment after substitution of admixtures. 

7. The compressive for 100% bond + 0% substitution 

mineral admixtures at 3 days, 7 days, 14 days, 28 days, 56 

days and 90 days were 15.82 N/mm
2
, 18.74 N/mm

2
, 23.54 

N/mm
2
, 29.25 N/mm

2
, 35.47 N/mm

2
 and 37.54 N/mm

2
,  

8. The Compressive quality of cement for 10% FA and 10% 

GBFS is more contrasted with that for 10% FA and 20% 

GBFS and 10% FA and 30% GBFS. 

9. The Compressive quality of cement for 20% FA and 10% 

GBFS is more contrasted with that for 20% FA and 20% 

GBFS and 20% FA and 30% GBFS. 

10. The Compressive quality of cement for 30% FA and 10% 

GBFS is more contrasted with that for 30% FA and 20% 

GBFS and 30% FA and 30% GBFS. 

11. The greatest quality had accomplished 39.59% expanded 

at 10 % FA and 10% GBFS substitution when contrasted 

with controlled cement. 

12. The split elasticity esteems were observed to be bit by bit 

diminished while the mix of rate substitution of admixtures 

is expanded. 
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