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ABSTRACT

Due to increasing environmental issues of the cement trade different cement technologies became a district of
interest. One such factor is “GEOPOLYMER CONCRETE”. This Project of ours is a comprehensive study
conducted on geopolymer concrete victimization admixtures to strengthen the concrete and alternative properties of
concrete. The geopolymer comprises ash that is complete replace for the cement. This ash reacts with NaOH and
soluble glass (Na2Sio3) to create a gel and helps in binding the fine and coarse aggregates. The try of our project is
to seek out the optimum results of the various admixtures that we've got employed in our geopolymer concrete. The
various admixtures were Super softener, softener, accelerator, retarder, water reducing agents, etc. The concrete
cubes of 150*150*%150 were casted of M30 grade of geopolymer concrete victimization admixtures of varied
proportion and take a look at were conducted at seven and twenty eight days with and while not kitchen appliance
hardening. The admixtures that were used square measure ne'er used before by anyone within the geopolymer
concrete. Most of the results that were found to be spectacular associated with the strength of the concrete. It’s a
superb different construction material to the prevailing plain cement concrete. On comparison the project with the
standard concrete it's a lot of advantageous, economical and ecofriendly. Altogether there's abundant to be gained
by victimization geopolymer concrete. The take a look at results given during this paper show the consequences of
varied parameters on the propertiesof geopolymer concrete.

Introduction:

The term ‘‘geopolymer’” was 1st introduced to the globe by Davidovits of France leading to a
brand new field of analysis and technology. Geopolymer concrete is discovered as mineral polymers
ensuing from chemistry or geosynthesis. But geopolymer suggests that any aluminosilicate based mostly
binder. Geopolymer concrete represents the assorted awareness concerning its use. Within the world right
away biggest issue is of the world warming. By victimization the geopolymer concrete we are able to
scale back the discharge of seven to eight of CO, in atmosphere and scale back the matter of world
warming up to some extent. That’s why geopolymer concrete is additionally referred to as Eco friendly
concrete. In geopolymer concrete aluminosilicate sources square measure used like scum powder, fly ash,
blast Furness, slag power. Currently in numerous fields individuals use geopolymer concrete as a
replacement of standard Portland cement. The vital a part of Geopolymer concrete is that it gains high
compressive strength at early-age. Thus solely because of the dearth of information of chemical nature of
geopolymer concrete it’s seldom used. The utilization of inexperienced concrete by the partial or full
replacement of cement is increasing. The utilization of geopolymer concrete as an alternate material over
Portland cement concrete is to scale back the adverse effects on the atmosphere. It conjointly critically
studies the economic and environmental edges of geopolymer concrete and addresses the money and
environmental problems related to the assembly and use of Portland cement. Geopolymer cement use
industrial waste materials ash from thermal power stations to supply actual answer to waste management
in addition for environmental protection ways. The results obtained square measure compared analytically
and diagrammatically.
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In today’s construction industry, cost effectiveness of admixture is under high observation due to
high volume of concrete is involved. It can only be the, maximum benefits of using admixtures can only
be realized, by using it in combination with correct concrete technology. Correct concrete technology can
only be developed in relation with people of extensive expertise in concrete materials and mixed design,
and various admixtures technology providing companies. MC offers value addition tools such as mixed
design analysis grading curves analysis to maximize benefits for concrete and increase durability. For the
last nearly ten years, a number of international firms, manufacturing construction chemicals, have
transferred their technologies to India. In collaboration with companies like MC-Gaucherie of West
Germany, Fosroc Chemicals of U.K., Sika Qualcrete of Switzerland, and Feb. Ltd. of U.K., Indian
companies have started manufacturing a wide range of construction chemicals. In addition to the above,
there are number of Indian companies manufacturing a wide range of admixtures and construction
chemicals. All the same these companies have made valuable contribution to Indian construction
industries.

The use of admixtures in concrete, of late, has assumed greater importance in the field of concrete
technology. There are quite a few new materials in the market. They are used in cement as an additive, in
mortar and concrete as admixtures. Such additives and admixtures are sometimes collectively called
construction chemicals. About ten years ago although such materials were in use in other countries, they
were not freely available in our country. Sometimes, they were imported at great cost for specific use but
such admixtures were not widely used. Therefore not only the state and central government department
specifications, but also engineering practices by private bodies did not give much importance to the use of
these construction chemicals. On the other hand, in other advanced or advancing countries, concrete is
very rarely made without the use of one or other admixtures. Modern concrete admixtures and
construction chemicals that are manufactured in India in collaboration with some of the international
companies named earlier are dealt with. These companies have been working in a number of countries in

different climatic conditions for more than two to three decades.

3. Methodology:-

3.1 Materials used

Following materials were used for laboratory.
« Fly ash
+ Fine aggregate
% Coarse aggregate
« Admixtures

Fly ash

Fly ash is outlined in cement and concrete word because the finely divided residue ensuing from
the combustion of ground or pulverized coal, that is transported from the furnace through the boiler by
flue gases. ”Fly ash could be a by-product of coal-fired electrical generating plants. Ashes are often
employed in hydraulic cement concrete to boost the performance of the concrete. ash is one among the
residues generated in combustion, and includes the fine particles that rise with the flue gases. The ash
employed in the project is that the processed ash from Ahmednagar. It value concerning one hundred ten
Rs per bag of 30kg. it absolutely was contemporary ready processed ash that we tend to get from the
plant.

Coarse aggregate
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Coarse aggregate is a broad class particulate inert material employed in construction. Exhausting
stones are crushed to the desired size and are used as coarse combination. the fabric that's preserved on as
IS sieve of size four.75 is named coarse combination. International Journal of Engineering Trends and
Technology combination of primarily constant nominal most size and grading can manufacture concrete
of satisfactory workability. These combinations are certain along by the cement and fine combination
within the presence of water to create concrete. Coarse combinations of sizes 12mm and 20mm and fine
aggregate taken from {a local an area neighborhood} provider are employed in this study and also the
properties.

Fine aggregate

Fine combination Fine combination ought to include natural sand or crushed stone sand. It ought
to be exhausting, sturdy and clean and be free from organic matter etc. fine combination shouldn't contain
any considerable quantity of clay balls and harmful impurities like alkalis, salts, coal, decayed vegetation
etc. The silt contents shouldn't exceed.

3.2 Types of admixtures to be used:-

» Plasticizers- Emceplast BV

»  Super plasticizers — Zentrament F BV , Conplast SP 430 SRV
» Accelerators - MC Schnell OC, MYK Scrotchbung, CaClz

» Retarder- Deckplast RP

TRIAL MIXES FOR CUBES:-

Weight of 3 Cubes (Filled With Concrete)
=9kgx3 (9Kkg is wt. of one cube)
=27kg = 30 kg

1) Fly ashrequired for 3 Cubes :-
= 30
(1035 F1624 F310)F0.16
=4.800 kg

2) Solution to fly ash ratio = 0.35
3) Water Content = 0.16 litre.

NaOH + Na,SiO; = 4.8 x0.35=168ky = 1.7kg
3.5NaOH =17

NaOH = 1.7/ 3.5 = 0.48 = 0.500 kg

Na,SiO; = 0.48 x 2.5 = 1.250 kg

4) Sand Required -
=1.62 x 4.8 =7.800 kg
5) Coarse Aggregate :-
=3.10 x 4.8 =14.88 kg
A) Coarse Aggregate (16 mm ) = 14.88 x 70/100 = 10.400 kg
B) Coarse Aggregate (12 mm ) = 14.88 x 30/100 = 4.500 kg
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3.5 Effect of admixtures on geopolymer.

» High compressive strength gain.

JGood abrasion resistance.

OO Rapid controllable setting and hardening.

[J[JFire resistance and no emission of toxic fumes when heated.

OO High level of resistance to a range of different acids and salt solutions
O ONot subject to deleterious alkali-aggregate reactions

[JJLow shrinkage and low thermal conductivity

OO Adhesion to fresh and old concrete substrate, steel, glass, ceramics
[J[JHigh surface definition that replicates moulds pattern.

3.6 Experimental procedure and approach

This experimental study was supported traditional strength concrete with characteristic strength
of thirty five N/mm2 at twenty eight days. As a binder material standard hydraulic cement (OPC) was
used and granite coarse combination of 20mm sieve size well as Sylhet sand conjointly used. Sikament®
R2002 used as super softener as a result of it's a high vary water reducing admixture additionally as non-
hazardous and non-toxic below relevant safety and health issue. Sikament® R2002 may be a extremely
resistive super softener with a group retarding effect for manufacturing free flowing concrete in hot
climates. It’s conjointly considerable water reluctant for promoting high early and supreme strengths. It
complies with ASTM C- 494 kind G and B .S. 5075 half three. Sikament® R2002 is largely changed
artificial Dispersion and having Brown Liquid look. It may be additional singly to the freshly mixed
concrete or on to the blending  water before its addition to  the
aggregates. Sikament® -R2002 is compatible with all sorts of hydraulic cement, as well as SRC (Sulfate
Resisting Cement). With none admixture, one management specimen (S) was ready for examination. For
work the results of super softener on concrete properties, 5 extra mixes was ready victimization admixture
dose of four hundred, 600, 800, 1000, and 1200 ml/ a hundred weight unit of cement and named as S1,
S2, S3, S4 and Sb. To assess the workability of the concrete mixes Slump check were conducted. to work
out the compressive strength concrete cube used that was cured for twenty eight days. As per SB 1881.:
half 111: 1983 code, for hardened concrete check water hardening temperature was twenty seven + 2°C
for all samples. Overall all the specimens (concrete cube) with the dimension of a hundred and fifty
metric linear units x a hundred and fifty metric linear units x a hundred and fifty metric linear units were
fictitious at laboratory.

Results

2548 WwWWw.ijariie.com 3269



Vol-2 Issue-3 2016 IJARIIE-ISSN(O)-2395-4396

60

51.19

B Compressive
Strength

@ Days

B Compressive
Strength

@ Days

Figurel ZentramentF BV Figure2 ConplastSP430 SRV

70 536 60 5238

60
50
40

B Compressiv
e Strength

B Compressive
Strength

30 19.99 2145
20 " Days " Days
10
0
AD3 1% AD3 2% AD3 3% AD4 AD41 AD4
0.5% % 1.5%
Figure3 MC SchnellOC Figure 4 Emceplast BV

2548 WwWWw.ijariie.com 3270



Vol-2 Issue-3 2016 IJARIIE-ISSN(O)-2395-4396

35 32.32
29.
30 12208
25 1 B Compressive
20 1 strength
15 ~ :
10 - = Days
5 .
0 -
AD5 AD5 ADS
05% 08% 1.2%
25 22.68
20 _17.
15 - B Compressive
10 - Strength
57 M Days
0 .
N N N
& F
®© " o
‘o 3¢ ©”
N Q Q
¥ v v
Figure5 DeckplastRP Figure1l Scrotchbun
50
40.45
40
30 B Compressive
Strength
20 1  Days
10 -
O -
AD7 30 MLAD7 60 MLAD7 90 ML

Figure2 CaCl2
Conclusion:

We observed that the compressive strength after 7 days and 28 days curing is not significant
compared to oven curing for 18 hours specimens gives the higher compressive strength.
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