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ABSTRACT:Geopolymer concrete is a new form of concrete made up of organic molecules that react chemically. The
by-product of coal-fired power plants, fly-ash, is widely available in the world. Since fly ash is high in silica, it forms
an alumina silicate gel when it interacts with an alkaline solution, which behaves in the same way as a silicate gel Fly-
ash is being used to replace 50% of the fly-ash in the beams and cubes. GGBS is being used to replace 50% of the
GGBS. The opposite of an acidic solution is an alkaline solution. In the casting process, sodium hydroxide and sodium
silicate solutions are used. Fly-ash and GGBS have completely replaced cement in this factory. Three key factors affect
Dowel action, shear reinforcement part and shear span to effective depth ratio contribute to shear strength.
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I. INTRODUCTION

Via process technology, the cement industry has made substantial progress in lowering CO2 emissions. And process
efficiency changes since CO2 output is inherent in the basic calcination of limestone. However, there isn't anything else
that can be done. Geopolymer concrete is free of cement, water, and curing. The main aim is to minimize the amount of
ordinary Portland cement used while increasing the number of waste materials (GGBS and FLY ASH). Geo-polymer
concrete is made of GGBS and fly ash. Cement is the second most commonly used substance on the planet, after water.
Because of its versatility and power, concrete is the most frequently used material in the modern world. OPC is a form
of cement widely used in concrete production.Binding aggregates have unique properties, but the use of cement in
polluting the atmosphere is not. Factors like availability, cost, type of application, and end-user demand influence the
source materials used to produce geopolymers. Alkaline liquids are made up of alkali metals soluble in water, such as
sodium or potassium. A mixture of sodium hydroxide (NaOH) or potassium hydroxide (KOH) and sodium silicate or
potassium silicate is the most common alkaline liquid used in geopolymerization. Cement production has long been
linked to environmental concerns. Carbon dioxide emissions from limestone calcination and fossil fuel combustion
during cement production are based on one ton per tons of cement produced. As a result, seeking an alternative to
Portland cement, which is currently the most expensive and resource-intensive, is essential. OPC is commonly used in
India due to its low cost and widespread availability. In light of a growing awareness of the adverse effects of over-
exploitation of natural resources, eco-friendly strategies for effective resource management are introduced. In terms of
global use, concrete is only second to water. Cement has historically been used as the primary binder in concrete.On the
other hand, it affects the environment and has a variety of negative consequences. Among these efforts is the use of
Additional cementing materials such as fly ash, silica fume, granulated blast furnace slag, rice husk ash, and met kaolin
and the hunt for alternative binders to Portland cement. Geopolymer technology holds a lot of promise in the concrete
industry as a binder alternative to Portland cement. In terms of reducing CO2 emissions from the cement and
aggregates industries, geopolymer technology can reduce CO2 emissions by about 80%. Excellent compressive
strength, minimal drying shrinkage and creep, high sulphate resistance, and good acid resistance are all properties of
low-calcium fly ash-based geopolymer concrete that has been heat-cured. It can be used for a wide range of
infrastructure purposes.
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II. LITERATURE REVIEW

Antony 2014 et al.

The author of this research paper spoke about geopolymer concrete and how it flexes. During the production of
Ordinary Portland Cement, CO2 is released into the atmosphere (OPC). Fly ash, a coal industry by-product, is used to
replace OPC in concrete. To make solid concrete, it contains a lot of silicate gel and is mixed with an alkaline solution.
Fly ash's compressive strength increases as fineness increases and porosity decreases. This paper compares the M 40
Geopolymer Concrete (GPC) beams flexural conduct to control cement concrete beams. GGBS is applied to the fly ash
used in GPC at a rate of 25% to achieve the necessary compressive strength.

Kumaravel 2013 et al.

The author of this Research Paper addresses geopolymer concrete and the flexure behaviour of beams. CO2 emissions
Pollution of the atmosphere results from the manufacture of Ordinary Portland Cement (OPC). As a result, a new
material to replace OPC in concrete has been created. Deficiency in calcium Fly ash is a coal industry by-product that
is commonly available around the world. Since fly ash is high in silicate and alumina, it interacts with an alkaline
solution to form an alumina silicate gel that binds the aggregate and results in good concrete. The porosity of fly ash
decreases as the fineness of the ash increases, resulting in increased compressive strength. Geopolymer concrete (GPC)
and control cement concrete (CCC) beams are compared and contrasted in flexural behaviour. Geopolymer concrete
beams and control beams have their load-displacement responses calculated and compared to theoretical predictions.
According to the results, the geopolymer concrete beams have a higher flexural strength. At different stages, such as
duty load and peak load, GPC beams have higher deflections.

1. METHODOLOGY
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GGBS

The GGBS is a waste product from the iron industry. The most popular components of blast furnace slag are Cao and
MgO. The compressive strength of slag increases as the CaO content rises. Up to 11 per cent and 15 per cent,
respectively, the MgO and Al203 materials follow the same trend, after which no further changes are necessary. Many
compositional ratios or so-called hydraulic indices are used; the latter is typically expressed as the binder compressive
force.

FLY-ASH

Fly-ash is a coal combustion by-product that is used in industry. The scale of fly ash particles ranges from 0.5 to 300
micrometres, and they are spherical. Because of the rapid cooling, only a few minerals crystallize, resulting in primarily
amorphous, quenched glass. In pulverized coal, however, some refractory phases do not melt (completely) and remain
crystalline. Fly ash is a heterogeneous material as a result of this. Si02, Al203, Fe203, and, on rare occasions, CaO are
the most significant chemical components contained in fly ashes. Fly ashes have a wide range of mineralogy. Glass,
quartz, mullite, and the iron oxides hematite and magnetite are the most commonly used expressions. The two types of
fly ash that are available are Class F and Class C. The most significant difference between these classes is the amount
of calcium, silica, alumina, and iron in the ash. The chemical composition of coal combustion influences the chemical
properties of fly ash.

SODIUM SILICATE

The goods come in two forms: aqueous solution and solid. Water glass or liquid glass are other names for sodium
silicate. Colourless glassy or crystalline solids, or white powders, are sodium silicate. They are water-soluble, except
for the silicon-rich ones, and produce alkaline solutions. In both neutral and alkaline solutions, sodium silicates are
stable.

SUPERPLASTICIZER

Superplasticizers, also known as high-range water reducers, are additives used in high-strength concrete manufacturing.
Plasticizers are chemical compounds that reduce the amount of water used in concrete production by around 15%.
Superplasticizers can minimize the amount of water in a product by up to 30%.

IV. APPLICATIONS & OBJECTIVES
APPLICATIONS

Geopolymer concrete has a wide range of uses in building projects, mainly in the former Soviet Union, China, and
other countries. There are some of the applications:
e Concrete structural elements

e Pavements Made of Concrete

e Block made of masonry.

e Refractory concrete
OBJECTIVES

e To determine the shear response of geopolymer concrete with longitudinal and shear reinforcement under
flexural loading.

Investigate the anatomy of the cracks. The following are the study's goals:

Determine the mechanical properties of geopolymer concrete

Reduce the use of ordinary Portland cement and increase factory-made cement (GGBS and FLY ASH).
Create a geopolymer concrete mix design.

To figure out how geopolymer concrete behaves in shear.
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V. TESTS AND RESULTS

SLUMP TEST

The slump test does not account for all factors that affect concrete's workability, but it is beneficial for detecting
differences in a mix's uniformity. The cone is slowly lifted after filling, and the unsupported concrete Hall slumps,
hence the term "slump test." When unsupported concrete is used for the first time, it can flow to the sides and drop in
height, a process known as a slump. Slump is a metric that indicates the workability of fresh cement concrete and the
water/cement ratio needed for various applications.

TRUE ZERO COLLAPSED

COMPRESSIVE STRENGTH TEST

Outdoor cured specimens of cubes were subjected to a 28-day compressive strength test. The cube specimens will be
tested in a 3000KN compression measuring unit. Until ting, the bearing surface of the cubing machine and the surface
of the cubes should be wiped clean. The loading faces should be parallel to the Aiding wall, and the cube specimen
should be 150mm x 150mm x 150mm, with the axis of speciation carefully aligned at the loading frame's middle. The
load applied will be gradually increased, and if the specimen or load applied fails, the failure should be registered.
Compressive strength = load/area N/mm?2 is the formula for calculating concrete's compressive strength.

Fig. Compresswe Strength Machme
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SPLIT TENSILE STRENGTH TEST

Aside from the flexure measure, the other methods for determining the tensile strength of concrete can be divided into
direct and indirect ways. The natural techniques face various challenges, including properly keeping the specimen in
the testing machine without adding stress concentration and applying a uni-axial tensile load to the sample free of
eccentricity. Bending and even a slight eccentricity of load induces axial force conditions and tensile power. Since
performing a direct tension test is complex, several indirect methods for determining tensile strength have been
established. A compressive force is applied to the concrete in these experiments. The specimen in such a way that
tensile stresses are caused in the sample, causing it to fail. The strength of concrete is the stress under which failure
occurs—the splitting tests, also known as the splitting tensile strength of concrete. According to a plastic analysis, a
concrete cylinder located horizontally between the platens is used to add compressive line loads to the opposite
generators. The specimen eventually fails due to this tensile stress by splitting along the loaded diameter, and the
tensile strength can be measured by knowing P at failure. At the end of a line, avoid hyphenation. Symbols should
denote vectors and matrices in bold form. Italics are usually used to express scalar variable names. SIunits can be used
to express weights and scales. When non-standard abbreviations or symbols are first listed, they must be specified, or a
glossary must be given.

Fig. Tensile Strength Machine

TYPES OF FAILURES

Various types of failures Diagonal Tension Failure: This form of loss occurs when shear reinforcement is insufficient.
At 45 degrees, a diagonal shear crack forms in the member and spreads quickly, causing failure. Shear Compression
Failure: Diagonal compression failure occurs when the a/d ratio is between 1 and 2.5. The beam carries a ten-tons load.
Concrete is crushed at the tip of the inclined crack in the compression field. This is due to a lack of concrete ability.
Failure Due to Shear Tension A diagonal crack propagates horizontally and longitudinal tensile reinforcement, causing
this failure. This happens as a result of insufficient reinforcement anchorage. The experimental and analytically
predicted deflection values were in good agreement, suggesting the applicability of OPC analytical methods to GPC.
The geopolymer concrete was found to be adequate as structural components and could be seen as a possible
replacement material for OPCC. Geopolymer concrete is both environmentally and economically friendly, and it can
replace traditional cement concrete in a variety of applications, including precast units.
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The beam is being loaded with a 90-tonne load on its two points, with simple bending occurring in the middle region of
the beam. However, the malfunction occurred when the load was applied in large amounts. Shear compression failure is
the cause of the failure. Both a/d ratios of 1.5 and 2 GPC beams had crack patterns identical to the OPCCs beams. The
failure patterns of all the beam specimens were discovered to be the same. During the early load stages, flexural cracks
developed in the central portion of the structure and gradually spread to the supports. In the compression mode, all of
the beams failed in the flexural mode due to reinforcement yielding and concrete crushing.

VL. CONCLUSION

The findings reached as a result of the current study's experimental investigation are as follows.

In comparison to traditional concrete, the strength of GPC is exceptionally high.

Early age strength of geopolymer concrete is very high.

Is the geopolymer concrete made with water and cement or without them?

NaOH Concentration affects the consistency of the superplasticizer.

The shear period is an essential factor to remember. It was discovered that the effective death ratio (ad)
every beam A diagonal crack ran from the support to the nearest loading point, causing the structure to fail.
As the ad ratio fell, the shared strength of beams increased.

REFERENCES

[1]. Antony 2014 et al. Flexural Behavior of Geopolymer Concrete Beams with GGBS

[2]. Kumaravel 2013 et al. FLEXURAL BEHAVIOUR OF GEOPOLYMER CONCRETE BEAMS

[3]. Gomasa Ramesh, Dharna Ramya, Mandala Sheshu Kumar; "Health Monitoring of Structures by Using Non-
Destructive Testing Methods", International Journal of Advances in Engineering and Management (IJAEM)
Volume 2, Issue 2, pp: 652-654, DOI: 10.35629/5252-45122323, ISSN:2395-5252, ISO 9001: 2008 Certified
Journal.

[4]. Gomasa Ramesh, Doddipati Srinath, Mandala Sheshu Kumar; "Earthquake Resistant of RCC Structures"
Published in International Journal of Trend in Scientific Research and Development (ijtsrd), ISSN: 2456-6470,
Volume-4, Issue-5, August 2020, pp.808-811.

[5]. Gomasa Ramesh, Doddipati Srinath, Mandala Sheshu Kumar, "Importance of Dynamic Analysis for RCC
Structures”, International Journal for Modern Trends in Science and Technology, 6(8): 271-276, 2020, DOL
10.46501/IIMTST060844.

[6]. Gomasa Ramesh, Mandala Sheshu Kumar and Palakurthi Manoj Kumar, "Introduction to Finite Element Methods
in Engineering", International Journal for Modern Trends in Science and Technology, 6(9): 167-174, 2020, DOL
10.46501/IIMTST060926.

[7]. Gomasa Ramesh, Dr. Annamalai Rangasamy Prakash, "Repair, Rehabilitation and Retrofitting of Reinforced
Concrete Structures", Special Issue 2021, International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181 Published by, www.ijert.org NCACE - 2020 Conference Proceedings.

[8]. Dharna Ramya, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, "Shear Behavior of Hybrid Fiber
Reinforced Concrete", International Journal for Modern Trends in Science and Technology, Vol. 07, Issue 02,
February 2021, pp.-79-82, DOI: 10.46501/IJIMTST0702013.

[9]. Doddipati Srinath, Gomasa Ramesh and Dr. Syed Vigar Malik, "Mechanical Properties of Sustainable Concrete
by using RHA and Hydrated Lime", International Journal for Modern Trends in Science and Technology, Vol.
07, Issue 02, February 2021, pp.-83-86, DOI:10.46501/IIMTST0702014.

[10]. Gopu Anil, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, "An Experimental Study Investigation on
Self Compacting Concrete and Strength Properties by using Fiber Reinforcement”, International Journal for
Modern Trends in Science and Technology, Vol. 07, Issue 02, February 2021, pp.-93-96, DOL
1046501/DMTST0702016.

[11]. Sriramoju Sravani, Gomasa Ramesh and Dr. G. Dinesh Kumar, "Study on Percentage Replacement of Cement by
Glass powder for M20 Grade Concrete", International Journal for Modern Trends in Science and Technology,
Vol. 07, Issue 02, February 2021, pp: 129-132, DOIL:10.46501/IMTST0702022.

[12]. Bandi Pooja, Gomasa Ramesh and Dr. G. Dinesh Kumar, "Experimental Study on Mechanical Properties of
Geopolymer Concrete by using Fly Ash and RHA", International Journal for Modern Trends in Science and
Technology, Vol. 07, Issue 02, February 2021, pp.-50-55, DOI:10.46501/IIMTST0702008.

[13]. Vangala Saipriya, Gomasa Ramesh and Dr.G. Dinesh Kumar, "An Experimental Observe of Replacing
Conventional Coarse Aggregate with Electronic Waste for M45 Grade concrete Using Natural Sand",

IJIRSET © 2021 | AnISO 9001:2008 Certified Journal | 3823


http://www.ijirset.com/

International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET)

- | e-ISSN: 2319-8753, p-ISSN: 2320-6710| www.ijirset.com | Impact Factor: 7.512|
A B

IJIRSET

[14].

[15].
[16].
[17].
[18].

[19].
[20].

[21].

|| Volume 10, Issue 4, April 2021 ||

DOI:10.15680/1JIRSET.2021.1004142

International Journal for Modern Trends in Science and Technology, Vol. 07, Issue 03, March 2021, pp.: 115-
118, DOI:10.46501/IMTST0703020.

Palakurthi Manoj Kumar, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, "Evaluation of Different
Tests and their Comparisons by Combining Cement with Various Binders", International Journal for Modern
Trends in Science and Technology, Vol. 07, Issue 03, March 2021, pp.: 119-122, DOL
1046501/IIMTST0703021.

Bonagani Vamshi Krishna, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, "Effect of Geo-Activator
on Strength and Durability Properties of Geopolymer Concrete", International Journal for Modern Trends in
Science and Technology, Vol. 07, Issue 03, March 2021, pp.: 123-126, DOI: 10.46501/IIMTST0703022.

Maddela Jyothi Kiran, Gomasa Ramesh and Dr. Annamalai Rangasamy Prakash, "Soil-Structure Interaction
Study on Group pile over Monopile Foundation", International Journal for Modern Trends in Science and
Technology, Vol. 07, Issue 03, March 2021, pp.: 290-294, DOIL: 10.46501/UMTST0703044.

Gomasa Ramesh, "Study on Mechanical Properties of Polyurethane Foam Concrete", Indian Journal of Structure
Engineering (IJSE) Volume-1 Issue-1, May 2021, pp:1-3, DOI:10.35940/ijse. B8005.051121, Published By:
Lattice Science Publication.

Gomasa Ramesh, "Importance and Applications of GIS in Engineering", Indian Journal of Structure Engineering
(IJSE) Volume-1 Issue-1, May 2021, pp:4-8, DOI:10.35940/ijse. B8§005.051121, Published By: Lattice Science
Publication.

Gomasa Ramesh, "Transparent Concrete: A Review", Indian Journal of Structure Engineering (IJSE) Volume-1
Issue-1, May 2021, pp:4-8, DOI:10.35940/ijse. B8005.051121, Published By: Lattice Science Publication.

Gomasa Ramesh, "Pervious Concrete: A Review", Indian Journal of Structure Engineering (IJSE) Volume-1
Issue-1, May 2021, pp:4-8, DOI:10.35940/ijse. B8005.051121, Published By: Lattice Science Publication.

Gomasa Ramesh, Gopu Anil, Kandika Lalitha, Katam Sambasiva Rao and Jannu Prashanth, "Waste Water
Treatment by Using Moving Bed Bio Film Reactors", Journal of Science and Technology, Vol. 05, Issue 04,
July-August 2020, pp129-136, DOI:10.46243/jst.2020, ISSN: 2456-5660.

IJIRSET © 2021 | AnISO 9001:2008 Certified Journal | 3824


http://www.ijirset.com/

INTERNATIONAL

: . - STANDARD
v (@) seace B
SJIF Scientific Journal lmpact Factor ' \ NUMBER

INDMA

Impact Factor:
1.512

INTERNATIONAL JOURNAL
OF INNOVATIVE RESEARCH

IN SCIENCE | ENGINEERING | TECHNOLOGY

5) 9940 572 462 [© 6381 907 438 & ijirset@gmail.com f"*

www.ijirset.com



