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Abstract— Concrete is a highly versatile construction 

material well suited for many agricultural applications. 

Cement is the 2nd most used material in the world; it is a 

mixture of Portland cement, water aggregate and sometimes 

adds mixtures. Ordinary Portland cement production is one of 

the major generators of carbon dioxide which is very 

hazardous for the atmosphere. Geopolymer cement utilizes 

industrial waste materials such as fly ash from thermal power 

stations to provide a practical solution to waste management 

as well as environmental protection methods. Geopolymer is 

an eco-friendly construction material produced by the 

reaction of inorganic molecules. The waste material like fly 

ash and ground granulated furnace slag (GGBS) can widely 

utilize to produce geopolymer concrete. An appropriate 

technology must be used for the conversion into geopolymer 

concrete. This production is also helps in waste 

decomposition which is a worldwide problem. There are two 

types of geopolymer (a) alkali activate geopolymer (b) fly ash 

based geopolymer .it is the best alternative to the cement 

concrete . GPC can also be produced without any OPC .In the 

report we will know more about GPC.    
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I. INTRODUCTION 

Concrete is the one of the most consumable material in the 

world. It is very frequently used after water across the globe. 

Consumption of concrete is increasing to fulfill the demands 

of construction and development of infrastructure. The binder 

used in concrete is ordinary Portland cement. It is well cleared 

that demand will increase day by day. Production of OPC 

result in release of huge amount of carbon dioxide in the 

atmosphere. The global warming is the serious threat to the 

ecosystem and then contribution to global warming is mainly 

due to concrete production. The cement industry emissions to 

2.2 billion tons of greenhouse gases. In this amount 1 ton of 

co2 is emited only due to Portland cement we should find the 

substitute of portland cement to lower the amount of co2 

released in the atmosphere. If we will be able to remove the 

Portland cement from the construction It will be huge 

contribution to save the environment. 

Fly ash can be used as an alternative of Portland 

cement in concrete it will produce more environmentally 

friendly concrete. The development of inorganic alumina 

silicate polymer can also be a good alternative to make the 

environmental friendly concrete.  

Low calcium fly ash form kolaghat has been used as 

a base material course aggregates of different sizes like 12, 

16, 20 etc. The aggregates used in experiment are in dry 

condition. Geopolymer concrete is manufactured from 

material having silica and alumina as constituents. It can also 

be called as green concrete. The fly ash can totally replace 

OPC in concrete which reduce the emission of co2. 

French Professor Joseph Davidovits gave the name 

geopolymer in 1978. Davidovits told that geopolymerisation 

is the geosynthesis of material containing silicon and 

aluminium. Silicon and aluminium atoms combine to form 

the building blocks that can be compaired to natural rocks.  

The major constituents of conventional concrete by volume 

are coursed and fine aggregate typically natural stone and 

sand. Aluminosilicate materials with potential use in no. of 

areas essentially as a replacement of OPC. The geopolymer 

constitutes the source material and alkaline liquids. The 

sopurce material must be rich in silicon and aluminium 

materials whereas natural minerals such as kaolinit and clay 

is used on the other hand the by products such as silica flume, 

rice husk ash, red mud are also source materials. They are 

various types of source materials available to us but the 

choice is ours to decide the availability of materials on factors 

such as cost, demand and application of the user . The sodium 

or potassium based soulable alkali metals are used as alkaline 

liquid. The combination of sodium hydroxide and sodium 

silicate and potassium hydroxide and potassium silicate is the 

mostly used alkaline liquid in geopolymerization. The drying 

shrinkage of is much less compared to cement concrete. This 

makes it well suited for thick and heavily restrained concrete 

structural members. 

 It has low heat of hydration in comparison with cement 

concrete. 

 The fire resistance is considerably better than OPC based 

concrete. -Reference – Paper by – James Aldred and John 

Day.This concrete jas chloride permeability rating of 

‘low’ to ‘very low’ as per ASTM 1202C. It offers better 

protection to reinforcement steel from corrosion as 

compared to traditional cement concrete. 

 This concrete are found to possess very high acid 

resistance when tested under exposure to 2% and 10% 

sulphuric acids. 

Commercial geopolmyer severe pipes are used 

today. Current research today at Curtain University 

examining the durability of precast box culverts inactured 

from geopolymer concrete when expose to a highly 

aggressive environment with wet dry cycling in sulphate with 

soil. 

A. Aims and Objective: 

 To study the effect of change in molarities of NaOH on 

strength of cement concrete. 

 To study the effect of curing temperature & curing period 

on geoploymer concrete.  

 To determine strength & workability by adding partial 

conventional cement along with it.  

 To determine strength & workability by adding 

Admixtures in it. 

 TO develope an optimum mixed design for flyash based 

geopolymer concrete. 

 To perform non distructive test on conrete specimens. 

 Considering the high percentage replacement of cement 

with class C flyash to the possible extent.  
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 Study of the workability characteristics through slump 

cone test of the six mix proportions without plasticizer 

and another six with plastisizers. 

 It controls the concrete of M25 grade and compares 

properties of geopolymer concrete. 

II. EXPERIMENTAL PROGRAMME 

A. Material Properties: 

We are using ordinary Portland cement of 53 grade of cement 

for experiment proposed according to the IS 1489:1991. 

In geopolymer concrete we are using 10mm and 

20mm of Coursed aggregate which gives us good 

workability. According to the IS 383-1970. 

We have used fine aggregate of Kanpur region 

which having properties Zone III as per IS 383-1970.From 

zone III we found out that the fine aggregate having medium 

coarse properties. 

According to the ASTM there are two types of fly 

ash is available in the market. Out of which we are using class 

F fly ash with pozzolonic properties. 

Superplasticizer is a one type of admixture which is 

used to reduce w/c ratio up to 0.25. From the used of Super 

plasticizer we can get good compressive strength up to 120 

MPa. It was a great advantage to add super plasticizer into the 

fresh concrete. Most of the government project as well as 

private contractor are using this admixture to reduce the w/c 

ratio to get good compressive strength. Itsis naphthalene 

based mixture. 

Alkaline Liquid is a mixture of NaOH and Sodium 

silicate and sodium silicate have properties of Na2O3, SiO2 

and water. 

III. METHODOLOGY 

The basis mixture proportions used for geo-polymer concrete 

are givens as fly-ash& GGBS, Fine aggregates and coarse 

aggregates as required for normal concrete. 

Alkaline activator solution for GPCC. Catalytic 

liquid system is used as alkaline activator solution. It is a 

combination of solution of alkali silicates and hydroxides 

besides distilled water. The role of alkaline activator solution 

is to activate the geo-polymeric source materials containing 

Si and Al such as flyash and GGBS. 

There are different types of resins are used 

 Thermosetting resins 

 Methacrylic resins 

 Tar modified  

 Polyester 

 Vinylester 

 Alkalal Solution 

Polymer concrete must be very precisely and very 

thoroughly. It cannot be mixed beforehand and simply kept 

turning to avoid curing the chemical reaction will happen no 

matter what also the chemical that this types of concrete uses 

can be very dangerous and everyone nearby must wear masks 

and skin protection. 

After preparation of geo-polymer concrete perform 

workability test for check the workability of concrete, and 

Hardened properties of the geo-polymer concrete that were 

assessed wear the compressive strength using 100mm 

diameter by 200mm high cylinders consistent with AS 

1012.9-1999, and indirect tensile strength using 150mm dia 

by 300mm cylinders for the Brazilian or splitting tensile test 

consistent with AS 1012.10-2000. 

IV. RESULT 

A. Compressive Strength Result for Ambient Cured Samples 

of OPC 

Sr.

No 

Mix 

type 

Compressive 

Strength N/mm2 

Avereage 

Compressive 

strength N/mm2 

7 

days 

14 

days 

28 

days 

7 

days 

14 

days 

28 

days 

1 
OP

C 

25.84 
29.2

8 

32.6

8 

26.0

1 

29.2

2 

34.1

0 
26.31 

28.6

2 

33.8

7 

25.88 
29.7

5 

35.7

5 

B. Split Tensile Strength Results for Ambient Cured Samples 

of OPC 

Sr.No 
Mix 

type 

Split Tensile 

Strength N/mm2 

Average Split 

Tensile strength 

N/mm2 

28 days 28 days 

1 OPC 

3.53 

3.17 3.26 

2.71 

C. Compressive Strength Result for Oven Exposure Sample 

of GPC 

Sr.No 
Mix 

type 

Over 

Curing 

Compressive Strength 

700 900 

7days 
28 

days 

7 

days 

28 

days 

1 8M 
24 

hours 

25.20 34.62 27.90 39.45 

24.78 33.22 26.87 40.81 

24.22 35.66 28.03 39.26 

24.73 34.50 27.60 39.84 

2 10M 
24 

hours 

28.42 38.66 30.95 45.71 

27.18 37.55 32.41 43.57 

26.84 39.59 32.04 42.24 

27.48 38.60 31.80 43.84 

D. Split Tensile Strength Result for oven exposure sample 

Sr.No 
Mix 

type 

Oven 

Curing 

Split Tensile 

strength 

N/mm2 

Average split 

tensile 

strength 

N/mm2 

28 days 28 days 

700 900 700 900 

1 8M 
24 

hours 

5.35 7.22 

5.63 7.24 6.04 6.97 

5.51 7.53 

2 10M 
24 

hours 

6.92 8.01 

6.94 8.21 6.78 8.33 

7.13 8.29 
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V. CONCLUSION 

 Geopolymer Concrete has better compressive strength 

and tensile strength then the ordinary Portland cement 

concrete. 

 Micro structure and pre-structural properties of low 

calcium flyash geopolymer concrete exhibited more 

mechanically stable concrete matrix than OPC concrete. 

 The average compressive strength of heat cured 

specimens was higher then that of ambient air curing. 

 Geopolymer concrete has excellent durability as 

construction material. 

 It’s a cheaper than the ordinary Portland cement. 

A. Cost Comparison of GPC and OPC 

Material 
GPC 8M 

(Rs/m3 ) 

GPC 10M 

(Rs/m3 ) 

OPC 

(Rs/m3 ) 

Cement ---- ---- 2451.20 

Fly ash 1300.00 1300.00 --- 

F.A 517.16 517.16 522.90 

C.A 

10mm 

20mm 

 

125.90 

453.60 

 

125.90 

453.60 

1099.80 

NaOH 407.40 480.06 --- 

Na2SiO3 291.00 342.90 --- 

Admixture 1200.00 1200.00 --- 

Total 4299.64 4424.20 4596.80 
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