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Abstract— The expansion of reused coarse total (RCA) recovered from development and demolition(C&D) squanders 

showed promising capacity in development industry as an option in contrast to regular totals. It rations huge amounts of 

characteristic assets and lessens the space needed for the landfill removal of C&D squanders. The solid containing virgin 

total and customary Portland concrete was thinking about as control concrete and the aftereffects of geo polymer reused 

total solid (GP-RAC) were contrasted and this. The new and mechanical properties of all the over four cement blends have 

been examined. Results demonstrated that functionality of geopolymer solid reductions than control cement and it required 

over 24 hours to set. Geo polymer based reused total solid displays preferred strength and toughness execution over 

standard reused total cement. 

 

To make a more practical world, architects and researchers should form and place into utilization a green structure 

material. Geopolymer concrete is additionally significantly more strong that normal cement because of its protection from 

erosion. It is additionally a lot more grounded than common cement. Geopolymer concrete is a progressive reasonable 

structure material that will make ready for green structure. In this paper an endeavor is made to contemplate strength 

properties of geopolymer solid utilizing low calcium fly debris supplanting with slag in 5 unique rates [3] 

 

Keywords— Geopolymer, fly ash, recycled coarse aggregate, recycled aggregate concrete, workability, strength and 

durability performance 

 

I. INTRODUCTION 

 

Concrete is perhaps the most broadly utilized development 

material. Portland concrete creation is a significant 

supporter of carbon-di-oxide discharges. An Earth-wide 

temperature boost is brought about by the outflow of ozone 

harming substances, for example, carbon-di-oxide, to the 

climate by human exercises. Among the ozone depleting 

substances, carbon-di-oxide contributes about 65% of a 

dangerous atmospheric deviation. Numerous endeavors are 

being made to lessen the utilization of Portland concrete. in 

concrete. These endeavors incorporate the usage of 

valuable establishing materials like fly debris, silica rage, 

granulated impact heater slag, rice-husk debris and met 

kaolin, and finding elective fasteners to Portland concrete. 

Regarding lessening a worldwide temperature alteration, 

the geopolymer innovation could decrease the carbon-di-

oxide outflow to the climate brought about by Cement 

about 80%. In this venture, the exertion was made to 

consider the strength boundaries of geo-polymer concrete. 

[6] 

 

II. GEO POLYMER 

 

Origin Of Term 'Geopolymer' The term ''Geopolymer'' was 

first acquainted with the world by Davidovits of France 

bringing about another field of examination and innovation. 

Geopolymer otherwise called 'inorganic polymer', has 

arisen as a 'green' cover with wide possibilities for 

assembling reasonable materials for ecological, stubborn 

and development applications. Geopolymer concrete (gpc): 

Ingredients needed for production of geopolymer folios are: 

- Geopolymer source materials like fly debris, ggbs, met 

kaolin, rice husk debris, and so forth - Aggregate 

framework comprising of fine and coarse total - Alkaline 

Activator Solution. 

 

Geo-polymer is a term covering a class of engineered 

alumina-silicate materials with possible use in various 

territories, basically as a swap for Portland concrete and for 

cutting edge innovative composites, ceramic applications or 

as a type of cast stone. The name Geo-polymer was first 

applied to these materials by Joseph Davidovits during the 

1970s, albeit comparable materials had been created in the 

previous Soviet Union since the 1950s, initially under the 

name "soil concretes". Nonetheless, this name never 

discovered far reaching utilization in the English language, 

as it is more regularly applied to the depiction of soils 

which are merged with a limited quantity of Portland 

concrete to upgrade strength and solidness. Geo-polymer 

concretes are an illustration of the more extensive class of 

salt enacted folios, which additionally incorporates soluble 

base initiated metallurgical slags and other related materials 

[5] 
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III. PROPERTIES OF GEO POLYMER 

 

Properties of Geo-Polymer Concrete Geopolymer are 

inorganic covers, which are recognized by the 

accompanying fundamental properties, Compressive 

strength relies upon restoring time and relieving 

temperature. As the relieving time and temperature builds, 

the compressive strength increments. Protection from 

erosion, since no limestone is utilized as a material, 

Geopolymer concrete includes phenomenal properties 

inside both corrosive and salt conditions. It is particularly 

reasonable for extreme natural conditions. Geopolymer 

examples are having better toughness and warm strength 

attributes.[6] 

 

IV. SALIENT FEATURES OF GEO-

POLYMERCONCRETE 
 

 Geopolymer concrete diminished CO2 emanations of 

geopolymer concretes make them a decent option in 

contrast to standard Portland concrete.

 The mechanical conduct of Geo-polymer concrete is 

higher than ostensible solid blend.

 Durability property of Geo-polymer concrete is higher 

than the ostensible solid blend.

 Geo-polymer Concrete is Eco-Friendly.

 Water retention property is lesser than the ostensible 

cement.



V. NEED FOR THE STUDY



 To track down an option for the normal Portland 

concrete.

 To lessen CO2 discharge and produce eco-

accommodating cement.

 To build up an expense effective item.

 To give high strength concrete than conventional 

Portland concrete.

 

VI. OBJECTIVES: 

 

 To make a solid without utilizing concrete (for example 

Geopolymer concrete).

 To consider the diverse strength properties of 

geopolymer concrete with rate substitution of GGBS. 

 To assess the ideal blend extent of Geopolymer concrete 

with fly debris supplanted in different rate by GGBS. 

 To look at the expense variety of geo-polymer concrete 

with ordinary cement. 

 

VII. CONSTITUENTS OF GEO-POLYMER 

CONCRETE 

 

There are two fundamental constituents of geo-polymers, 

specifically the source materials and the basic fluids. The 

source materials for geo-polymers dependent on alumina-

silicate ought to be wealthy in silicon (Si) and aluminum 

(Al). These could be common minerals like kaolinite, dirts, 

and so on On the other hand, result materials like fly debris, 

silica rage, slag, ricehusk debris, red mud, and so on could 

be utilized as source materials. The decision of the source 

materials for making geo-polymers relies upon components 

like accessibility, cost, kind of utilization, and explicit 

interest of the end clients. [3]. 

 

VIII. FLY ASH 

 

According to the American Concrete Institute (ACI) 

Committee 116R, As indicated by the American Concrete 

Institute (ACI) Committee 116R, fly debris is characterized 

as „the finely separated buildup that outcomes from the 

ignition of ground or powdered coal and that is shipped by 

pipe gasses from the burning zone to the molecule 

expulsion system‟ (ACI Committee 232 2004). Fly debris 

is taken out from the ignition gases by the residue 

assortment framework, either precisely or by utilizing 

electrostatic precipitators, before they are released to the 

air. Fly debris particles are commonly round, better than 

Portland concrete and lime, going in distance across from 

under 1 µm to close to 150 µm. 

 

 
FIG 1.0 UNGRADED FLY ASH. 

 

 
FIG 1.1 GRADED FLY ASH. 

 

Fly debris is a side-effect created by consuming pummeled 

coal in electric force producing plants and causes air 

contamination. During ignition, the defiled minerals in the 

coal like earth, feldspar, quartz, and so on combine in 

suspension and buoy out of the burning chamber with the 

exhaust gases. As the melded material ascents, it cools and 

hardens into circular smooth particles called Fly Ash. It is 

gathered from the exhaust gases by electrostatic 

precipitators or channels. 
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All fly remains display cementitious properties to 

fluctuating degrees relying upon the compound and actual 

properties of both the fly debris and the concrete 

 

TYPES OF FLY ASH USED IN CONCRETE: 

Two types of fly ashes are commonly used in concrete and 

are as follows: 

 

1. Class C: They are high-calcium fly remains having 

under 2% carbon substance and are delivered from 

consuming sub-bituminous or lignite coals. When 

presented to water, they respond and turn out to be 

hard very much like concrete. 

2. Class F: They are by and large low-calcium fly 

cinders having under 5% carbon substance however 

may have carbon substance as high as 10% and are 

created from consuming bituminous or anthracite 

coals. A large portion of them will possibly respond 

with the side-effects shaped when concrete responds 

with water. 

 

IX. REVIEW OF LITERATURE 

 

General In this exploration work we found that 

investigation of geo-polymer concrete and the utilization of 

are examined utilizing following examination articles are 

introduced. 

 

Geo-Polymers In 1978, Davidovits et al suggested that an 

antacid fluid could be utilized to respond with the silicon 

(Si) and the aluminum (Al) in a source material of 

topographical beginning or in side-effect materials like fly 

debris and GGBS to deliver fasteners. 

 

Ganapati Naidu. P, A.S.S.N Prasad detailed in this paper 

that an endeavor is made to examine strength properties of 

geopolymer solid utilizing low calcium fly debris 

supplanting with slag in 5 distinct rates. Higher 

convergences of G.G.B.S (Slag) bring about higher 

compressive strength of geopolymer concrete.90% of 

compressive strength was accomplished in 14 days. 

 

Supraja .V, M. Kanta Rao introduced an investigation of 

geopolymer concrete, the Portland concrete is completely 

supplanted with GGBS and antacid fluids (sodium 

hydroxide and sodium silicate) are utilized for the limiting 

of materials. Various molarities of sodium hydroxide 

arrangements for example 3M, 5M, 7M and 9M are thought 

of. The strength of geopolymer increments with increment 

of molarity of sodium hydroxide. 

 

SundarKumar, S.Vasugi summed up the advancement of 

low fixation salt activator geopolymer concrete blends and 

the consequences of tests directed to decide the mechanical 

properties such has compressive 

 

Parthiban.K, K.Saravanarajamohan introduced the 

impact of the different extents of GGBS (0-100%) on Fly 

Ash based GPC; the impact of the measure of Alkaline 

Activated Solution (AAS) in the combination of GPC on 

their compressive strength is concentrated under 

encompassing temperature conditions. 

 

Gokulram.H, R.Anuradha introduced the consequences 

of a test examination and think about on the mechanical 

properties of various folio piece (100% substitution of 

concrete by ASTM class F Fly debris (FA) and ground 

granulated impact heater slag (GGBS)) of Geopolymer 

Concrete Composites (GPCC). The examination 

investigations of polypropylene fiber on the mechanical 

properties of solidified GPCC. 

 

Palaniappan. A,S.Vasantha talked about the aftereffects 

of a trial examination and look at on the mechanical 

properties of various cover creation (17 TO 20 % 

substitution of concrete by ground granulated impact heater 

slag (GGBS)) of Geopolymer Concrete Composites 

(GPCC). The test outcomes show that GGBS concrete 

shown expansion in compressive strength of 13.82% as 

contrasted and customary cement. 

 

Prof . Pratap, Krishnan closed the test examination FLY 

ASH and BLAST FURNACE SLAG are utilized in 

equivalent extent (half each).The geopolymer solid 

increases around 60-70% of the complete compressive 

strength inside 7days.X. 

 

XI. USAGE OF GEO POLYMER AGGREGATES 

 

1- Geo-polymer aggregates are used in the 

construction industry and are environment friendly. 

2- They do not require cement for application in 

concrete as their mortar acts as the binding agent. 

3- These aggregates will also help in reducing carbon 

emission and water consumption. 

 

PROBLEMS ASSOCIATED WITH FLY ASH 
1- Toxic heavy metal pollution 

2- Water Pollution 

3- Radiation Pollution 

4- Destruction in mangroves 

5- Reduction in crop yields and so on. 

 

TESTING OF SPECIMEN 

There are the following tests are conducted on fresh 

and harden concrete, the specimens were tested as per 

IS 516:1959 and strength was calculated for 3, 7, 28 

days: 

 

Compressive Strength = Average 

Load/Area of Cross Section 

 

 Compressive Strength Test

 Split Tensile Strength Test

 Flexural Strength Test 
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Compressive Strength:

 
Compressi 

 Average value in 
 

Activat  N/mm 
2 for ratio  

ve Strength 
  

 

or Ratio 
 

1 
  

1:2 1:  

for 3 days    
 

 

:2 
  

.5 3 
 

     
 

          

1:2 16, 15,       
 

 15.5        
 

1:2.5 17, 17.5,  6   7.4 8. 
 

 16  .9   8 52 
 

1:3 19, 18,       
 

 20.5        
 

         
  

Compressive Strength Value for 3 days. 
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 Average value in 
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2
 for ratio 
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1  1:    1:   
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:2 

  
2.5 

   
3 

 
 

             
 

1:2  16.5, 15.5,           
 

 16               
 

1:2.5  16,  17,  7  7.    8.  
 

 17.5     .1   48    67  
 

1:3  18,  20,           
 

 20.5              
 

Compressive Strength Value for 7 days. 
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2
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for 28 days 
      

 

  

:2 
  

2.5 
   

3 
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 15.5, 16              
 

1:2.5  17,  17.5,  7  7.    8.  
 

 16      .0   48    44  
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 20.5              
 

Compressive Strength Value for 28 days 

   
 

SPLIT TENSILE STRENGTH:   
 

  
Tensile 

  Average value in  
 

Activat   N/mm
2
 for ratio   

 

or Ratio 
Strength 
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       1:3 

 
 

  2 
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1:3  18,              
 

 20.5, 20             
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2
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 2 
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FLEXURAL STRENGTH:  
 

 Flexur   Average value in 
 

Activat al   N/mm
2
 for ratio  

 

or Ratio Strength  1:  1:2  
1:3  

 
for 3 days 2 

  .5 
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 Flexur   Average value in 
 

Activat al   N/mm
2
 for ratio  
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for 7 days 2 

  .5 
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 17.5  1   8  7 
 

1:3 18.5,       
 

 20, 20.5       
 

Flexural Strength Value for 7 days. 
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 Flexur   Average value in 
 

Activat 
al   N/mm

2
 for ratio  

 

Strength 
      

 

or Ratio 
 1:  1:2 

  
 

for 28 
   1:3  

 2 
  .5 

 
 

 days 
     

 

        
 

1:2 16.5,       
 

 15, 16   7.  7.4  8.7 
 

1:2.5 17, 17, 0   8  4 
 

 16.5        
 

Flexural Strength Value for 28 days. 

 

 Trial Mix Design Procedure for Fly Ash Based

Geopolymer Concrete Mix -1.



 Quantity of Materials per cum of Geopolymer

Concrete Mix:



 Trial Mix Design Procedure for Fly Ash Based

Geopolymer Concrete Mix -2.



 Quantity of Materials per cum of Geopolymer

concrete Mix.

 

EXPERIMENTAL LAB WORK: 
 

 
 

 
 

 

 
fig 1.1 a) snap shot of experimental work at civil Lab work. 

 

X. CONCLUSION 

 

The ideal substitution level of fly debris by GGBS in 

GPC will be done. Water assimilation property is lesser 

than the ostensible cement. Accomplishing strength in a 

brief timeframe for example 70% of the compressive 

strength in initial 4 hours of setting. Decides the diverse 

strength properties of geo-polymer concrete with rate 

substitution of GGBS. IN this paper we are close writing 

audit and essential key high lights of geo polymer and fly 

debris alongside total properties. 

 

• Compressive strength, Split elasticity, Flexural strength 

of Fly Ash based Geopolymer Concrete examples 

expanded in Activator proportion i.e., 1:2, 1:2.5, and 1:3. 

• Strength of all Geopolymer solid examples improved with 

the increment 1 restoring time. 

• The rate expanded in compressive strength with the 

control example for proportions 1:2, 1:2.5, 1:3 is 8.4%, 

13.90%, for 3 days, 5.35%, 15.90% for 7 days and 6.85%, 

12.83% for 28 days. 

• The Flexural strength rate expanded ratio1:2, 1:2.5, 1:3 is 

5.35%, 15.90% for 3 days, 5.35%, 15.90% for 7 days and 

6.85%, 16.84% for 28 days. 

• The rate expanded in split-elasticity with the control 

example for proportions 1:2, 1:2.5, 1:3 is 5.35%, 15.90% 

for 3days, 11.14%, 15.16% for 7 days and 6.85%, 

15.90%, for 28 days. 

 

Future work: 
Fiber supported Geopolymer composites might be viewed 

as an answer for improve flexural strength and break 

durability. • Since there is interest for common sand, the 

fine total will be supplanted mostly by quarry dust. 

 

Different underlying components like Geopolymer 

Concrete Beam, Reinforced Geopolymer Concrete Beam, 

Reinforced Geopolymer Concrete Columns, Reinforced 

Beam Column joints will be projected for the previously 

mentioned convergences of Sodium Hydroxide 

arrangement and relieving conditions and tried. 
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