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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) (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. the utilization of fly-ash and blast furnace 
slag in concrete as partial alternative of cement and first-class mixture (sand) is gaining gigantic significance in  today’s 
concrete works, mainly on account of the development in long term sturdiness alongside ecological benefits. Three 
grades of Ordinary Portland Cement (OPC) particularly: 33, 43 and fifty three 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 in53 grade of cement. 
 
KEYWORDS: Granulated Blast Furnace Slag (GBFS) (GBFS), Fly-Ash, Ordinary Portland cement (OPC) and Bureau 
of Indian Standard (BIS). 

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 
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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 30p.cfly 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 cloth. the pozzolanic substances which might be utilized in 
our challenge are 
 
                  1. Fly ash 
                  2.  Granulated Blast Furnace Slag (GBFS)  
 
fly ash: fly ash also called flue-ash is one of the residues generated in combustion coal and incorporates the high-
quality particles that upward push with the flue gases. ash which does not upward push is termed backside ash. in an 
commercial Context, fly ash usually refers to ash produced in the course of combustion of coal. fly ash is normally 
captured with the aid of electrostatic precipitators or other particle filtration gadget before the flue gases reach the 
chimneys of coal-fired energy plants, and together with bottom ash removed from the lowest of the furnace is in this 
situation together referred to as coal ash. depending upon the supply and makeup of the coal being burned, the additives 
of fly ash vary appreciably, however all fly ash consists of Good sized quantities of silicon dioxide (sio2) and calcium 
oxide (cao). 
 
          Inside the past, fly ash turned into usually launched into the environment, however pollution manipulate system 
mandated in latest a long time now calls for that it be captured prior to launch. within the us, fly ash is typically saved 
at coal strength flora or placed in landfills. about 43% is recycled, frequently used to increase portland cement because 
fly ash is an low-price replacement for portland cement used in concrete, while it sincerely Improves electricity, 
separation, and ease of pumping of the concrete. fly ash is likewise used as an aspect in brick, block, paving, and 
structural fills. this waste is inflicting issues to human health and environmental pollutants. 
 
       The undertaking for the civil engineering populace inside the close to future could be to realize projects in concord 
with the idea of sustainable development, and this entails using high-overall performance substances and merchandise 
synthetic at realistic value with the bottom Feasible ecological effect. concrete is the maximum widely used creation 
cloth international. but, the manufacturing of portland cement, an critical constituent of concrete, releases large 
amounts of co2 which is a main contributor to the greenhouse impact and the global warming of the planet and the 
advanced countries are thinking about very extreme guidelines and boundaries on co2 emissions. on this scenario, the 
usage of supplementary cementing materials (scms), such fly ash, slag and silica Fume, as a alternative for portland 
cement in concrete provides one feasible solution with multiple advantages for the sustainable development of the 
concrete enterprise. the maximum normally available scm international is fly ash, a derivative from the combustion of 
pulverized coal in thermal energy stations. fly ash, if not applied must be disposed off in landfills, ponds or rejected in 
river systems, which might also present severe environmental issues due to the fact it's miles produced in large volumes.  
            A long way to be Taken into consideration as a “misuse” product, studies and development has shown that fly 
ash honestly represents a fantastically precious concrete fabric. to be able to appreciably boom the utilization of fly ash 
as alternative for cement, such concrete must meet engineering overall performance requirements that are similar to the 
ones for conventional portland cement concrete, and be cost powerful. that is a principally vital trouble for india, which 
currently produces over 100 million lots of portland cement And 100 million lots of fly ash annually. disposal of fly ash 
is a growing problem in india, most effective approximately fifteen percentage of this quantity is currently used; the 
remainder goes to landfill. the world financial institution has mentioned that through 2015, disposal of fly ash would 
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require 1,000 square kilometers, or 1 rectangular meter of land in line with person. the Indian authorities has started to 
take fantastic steps inside the utilization of fly ash in creation, including mandating the usage of fly ash in avenue and 
constructing creation Initiatives within a one hundred km radius of a coal fired energy plant. 
 
      Presently in india, maximum ready-blended concrete for personal industry has fly ash between 20 to 30% of the  

II.RELATED WORK 
 

                 Granulated Blast Furnace Slag (GBFS) is a by-product of the metal enterprise. Granulated Blast Furnace 
Slag (GBFS) is described as “the non-metal product consisting basically of calcium silicates and other bases that is 
advanced in a molten situation Concurrently with iron in a blast furnace.”  within the manufacturing of iron, blast 
furnaces are loaded with iron ore, fluxing dealers, and coke. whilst the iron ore, which is made from iron oxides, silica, 
and alumina, comes collectively with the fluxing dealers, molten slag and iron are produced. the molten slag then goes 
through a specific procedure depending on what form of slag it becomes. air-cooled slag has a hard end and large floor 
location while compared to aggregates of that quantity which Allows it to bind well with portland cements as well as 
asphalt mixtures. gbfs is produced while molten slag is quenched unexpectedly using water jets, which produces a 
granular glassy mixture. this glassy mixture with little fines used as sand replacement within the present investigation.    
 
                GBFS has a fine effect on both the flexural and compressive strength of concrete after 28 days. inside the first 
7 days the compressive energy is generally barely higher than pure a hundred% portland cement Combos. in the 7 to 14 
day range, the compressive power is set identical to the electricity of concrete without slag. the real benefit in power is 
noticed after the 28 days. 
 
      So to lessen the environmental pollution we used fly ash waste as a cement alternative and slag as a sand alternative 
in exclusive percentages and we have decided the compressive energy of concrete. 
 
 EFFECTS OF DISPOSAL OF FLY ASH WASTE 

 
Due to the fact coal carries trace tiers of arsenic, barium, beryllium, boron, cadmium, chromium, thallium, 

selenium, molybdenum and mercury, its ash will preserve to  contain those lines and consequently can not be dumped 
or saved wherein rainwater can leach the metals and flow them to aquifers.  

 
Fly ash carries hint concentrations of heavy metals and other substances which might be acknowledged to be 

destructive to health in enough portions. probably poisonous hint factors in coal encompass arsenic, beryllium, 
cadmium, barium, chromium, copper, lead, mercury, molybdenum, nickel, radium, selenium, thorium, uranium, 
vanadium, and zinc. 
 
 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 

 
 To study normal consistency, initial and final setting times, soundness and fineness of cement. 
 To study specific gravity, water absorption of coarse aggregate. 
 To study specific gravity, water absorption of fine aggregate of river sand and slag. 
 To study the compressive strength of normal concrete and partially replacement of cement by fly ash and sand 

http://www.ijirset.com


 
 

  
                        ISSN(Online): 2319-8753 
           ISSN (Print):  2347-6710 

   

International Journal of Innovative Research in Science, 
Engineering and Technology 

(A High Impact Factor, Monthly, Peer Reviewed Journal) 

Visit: www.ijirset.com  

Vol. 7, Issue 2, February 2018 
 

Copyright to IJIRSET                                                                DOI:10.15680/IJIRSET.2018.0702100                                          1600 

      

by GBFS. 
 To study split tensile strength of normal concrete and partially replacement of cement by fly ash and sand by 

. 
III. MATERIALS AND METHODS 

 
          The Burning of harder, older anthracite and bituminous coal typically produces      elegance f fly ash. 

this fly ash is pozzolanic in nature, and carries much less than 20%   lime (cao). owning pozzolanic residences, the 
glassy silica and alumina of sophistication f fly ash requires a cementing agent, along with portland cement, quicklime, 
or hydrated lime, with the presence of water with a purpose to react and convey cementitious compounds. instead, the 
additions of a chemical activator consisting of sodium silicate(water glass) to a category f ash can result in the 
formation of a geopolymer.  
 
Properties:  
• maximum correctly assessments warmness gain during concrete curing and is consequently considered an ideal 
cementitious fabric in mass concrete and high electricity mixes. for the equal motive, class f is the answer to a 
extensive range of summer concreting troubles.  
• affords sulphide and sulphate resistance same or advanced to type v cement. magnificence f fly ash is often 
encouraged for use wherein concrete can be uncovered toSulphate ions in soil and ground water.                
 

 
                      

Figure- Example of fly ash 
 
Class C Fly powder:  
Class C fly slag is delivered regularly from lignite and sub-bituminous coals and for the most part contains critical 
measure of Calcium Hydroxide (Cao) or lime (Cockrell et. al., 1970). This class of fly powder, notwithstanding having 
pozzolanic properties, additionally has some cementitious properties (ASTM C 618-99).  
 
Properties:  
• most helpful in "execution" blends, pre-focused on applications, and different circumstances where higher early 
qualities are critical.  
• particularly helpful in soil adjustment since Class C may not require the expansion of lime.  
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Transportation of fly ash: Fly fiery debris can be provided in four structures:  
Dry fly ash:  

This is the most ordinarily utilized technique for providing fly cinder. Dry fly slag is dealt with in an 
indistinguishable way from Portland bond is taken care of. It is put away in fixed storehouses with the related filtration 
and drying up hardware or in sacks.  
Conditioned fly ash:  

In this strategy, water is added to the fly cinder to upgrade compaction and simple taking care of. The measure 
of water included is dictated by the end utilization of the fly fiery debris. It is broadly utilized as a part of circulated air 
through solid pieces, grouts and expert fill applications.  
Stockpiled fly ash:  

Conditioned fly slag isn't sold quickly. It is accumulated and utilized at a later date. The dampness substance 
of amassed powder is regularly 10 to 15 %. This is utilized predominantly in mass grouting and expansive fill 
applications.  
Lagoon fly ash:  

Some power stations direct fly cinder as slurry to vast Lagoons. These are then depleted and when the 
dampness substance of that stored fly fiery debris has come to a protected level then it might be recouped. Tidal pond 
fly fiery remains can be utilized as a part of comparative applications as accumulated and adapted fly powder. 

 
Figure-Method of fly ash transfer 
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Environmental advantages  

Fly ash usage has large environmental benefits:  
 

IV.EXPERIMENTAL INVESTIGATIONS 
 

 Concrete is the most generally utilized made material in the development business. It's the most critical property is 
solidness which relates the execution of the material to its administration life under different natural conditions. The 
capacity of cement to withstand and tastefully and for long stretches the impacts of load, time, and condition depends 
particularly on how the building properties of the material are constituted at first and how they are permitted to create 
with age.  

The utilization of cementitious and pozzolanic siliceous modern side-effects as mineral admixtures-in cement 
can get changes building properties of solid (quality, impermeability and general solidness). Ordinary pozzolan added 
substances because of their low surface region and reactivity are not by and large ready to enhance the early quality 
which is urgent to the quality and strength of auxiliary solid applications and sturdiness of cement. The issue, however, 
could be unraveled by utilizing a blend of ordinary, (for example, fly fiery debris and slag) and a profoundly responsive 
pozzolan, to deliver a tough solid which does not experience the ill effects of low early quality. Additionally the 
sturdiness of cement amid its administration life might be altogether influenced by the ecological conditions to which it 
is uncovered, and with a specific end goal to create a solid of high caliber, the setting of a proper blend must be trailed 
by an arranged curing framework in a reasonable domain amid the beginning times of solidifying.  

 Slump Cone Test:  

Slump test is the most ordinarily strategy for measuring the consistency of solid which can be utilized either in 
research facility or at site of work. The inner surface of the form is altogether cleaned and liberated from dampness and 
adherence of any old set cement before initiating the test. The shape is put on a smooth, flat, unbending and non-
permeable surface. The form is then filled in four layers, each roughly ¼ of the stature of the shape. Each layer is 
packed 25 times by the packing bar taking consideration to disseminate the strokes equally finished the cross segment. 
After the best layer has been rodded, the solid is hit off level with a trowel and packing bar. The shape is expelled from 
the solid instantly by raising it gradually and deliberately in a vertical bearing. This enables the solid to die down. This 
subsidence is alluded as 'droop' of cement. The distinction in level between the tallness of the form and that of the most 
noteworthy purpose of the died down cement is measured. The distinction in stature in 'mm' is taken as droop of cement. 

Test results 
       1. Slump in terms of millimeters to the nearest 5 mm = 49.5mm 
       2. Shape of the slump: SHEAR 
       3. Referring to the selection of data, we have a slump value within the  
           Range (60 – 180 mm).  
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Fig.4.1 Slump Cone Apparatus              Fig4.2. Measuring Slump Fall 

 
Table 13: Workability of concrete with replacement of fly ash and slag 
 
S.NO 

 
Details of Material 

 
Slump in mm 

1 90%cement +10%FA and 90%sand+10%slag 45 
2 90%cement +10%FA and 80%sand+20%slag 47 
3 90%cement +10%FA and 70%sand+30%slag 50 
4 80%cement +20%FA and 90%sand+10%slag 53 
5 80%cement +20%FA and 80%sand+20%slag 56 

6 80%cement +20%FA+70%sand30%slag 58 
7 70%cement +30%FA  and 90%sand+10%slag 54 
8 70%cement +30%FA and 80%sand+20%slag 57 

9 70%cement +30%FA and 70%sand+30%slag 59 
 

V. CONCLUSION 
 

    Based on limited experimental investigations concerning the compressive strength and tensile strength of 
concrete , the following conclusions are drawn:  
1 The 0% replacement of cement in M40 grade of concrete gives compressive strength of 46.83.83 N/mm2 and tensile 
strength of 4.68 N/mm2for 28 days. 
2. The 10% replacement of cement by hypo sludge in M40 grade of concrete gives compressive strength of 48.28     
N/mm2 and tensile strength of 4.82 N/mm2for 28 days.  
3. The 20% replacement of cement by hypo sludge in M20 grade of concrete gives compressive strength of 45.93 
N/mm2 and tensile strength of 4.59 N/mm2 28 days.  
4. The 30% replacement of cement by hypo sludge in M20 grade of concrete gives compressive strength of 39.22 
N/mm2 and tensile strength of 3.92 N/mm2 28 days.  
5. By above results we know that the use of FERROUS HYPO SLUDGE should be in between of 10-15 % will 
increase the strength of concrete.  
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