International Journal for Innovative
€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ijiemr.org

ELSEVIER
SSRN

201 9IJIEMR.Personal use of this material is permitted. Permission from JIEMR must

be obtained for all other uses, in any current or future media, including
reprinting/republishing this material for advertising or promotional purposes, creating new
collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted
component of this work in other works. No Reprint should be done to this paper, all copy
right is authenticated to Paper Authors

IJIEMR Transactions, online available on 9" Dec 2019. Link

:http://www.ijiemr.org/downloads.php?vol=Volume-08&issue=ISSUE-12

Title ASTUDY OF STRENGTH ASSEMENT OF CONCRETE BY PARTIAL
REPLACEMENT CEMENT WITH METAKOLIN AND FLYASH

Volume 08, Issue 12, Pages: 12-16.

Paper Authors

RAMA KRISHNA MUKESH.GUNDABATTULA, AMISIGADDA SAI NAGA

MANIKANTA
KAKINADA INSTITUTE OF TECHNOLOGICAL SCIENCES, RAMACHANDRAPURAM,
ANDHRAPRADESH, INDIA, 533287

USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic
Bar Code

Vol 08 Issuel2, Dec 2019 ISSN 2456 - 5083 www.ijiemr.org



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

www.ijiemr.org

A STUDY OF STRENGTH ASSEMENT OF CONCRETE BY PARTIAL

REPLACEMENT CEMENT WITH METAKOLIN AND FLYASH

'RAMA KRISHNA MUKESH.GUNDABATTULA, >AMISIGADDA SAI NAGA MANIKANTA
'M-TECH, DEPT OF CIVIL, KAKINADA INSTITUTE OF TECHNOLOGICAL SCIENCES, RAMACHANDRAPURAM,
ANDHRAPRADESH, INDIA, 533287
ASSOCIATE PROFESSOR, KAKINADA INSTITUTE OF TECHNOLOGICAL SCIENCES, RAMACHANDRAPURAM,
ANDHRAPRADESH, INDIA, 533287

ABSTRACT:

Today record takes care of the impacts of mineral admixtures, by partial substitute of concrete, in
regards to enhanced efficiency on compressive and also flexural toughness. Speculative job was
executed to explore the impact of Meta kaolin as well as Fly ash by partial changing concrete
and also maintaining very same water concrete proportion to average concrete and also
metakaolin as well as fly ash. In this program we are mosting likely to build 48 dice examples of
dimension 150mmx150mmx150mm for various portions of Meta kaolin and also Fly ash with
partial substitute of concrete will certainly casted and also evaluated. The concrete blends had
0%, 5%, 10%,15% of Fly ash and also Meta Kaolin, changing concrete partly, so regarding
identify the very best percentage, which would certainly offer optimal compressive stamina. It
exposes that with 10%Meta kaolin and also Fly ash each partial substitute of concrete were
discovered to be most good mixes for spreading of concrete flexural participants. Utilizing the
maximum mix percentage providing the very best lead to compressive stamina of dice screening,
beam of light samplings will certainly casted as well as checked for their flexural stamina. The
measurements of each beam of light will certainly 750mm x150mm x 150mm. The light beams
Will evaluated on global screening maker to confirm their flexural toughness after 7days, 28
days of healing with solitary factor tons. The outcomes will certainly compare to the light beams
of differing flexural stamina of Plane Cement Concrete, Plane Cement Concrete with Meta
kaolin and also Fly ash.

Keywords: SCC, Fibers, carbon fibers, Compacting, Crack, strength, M30 grade.

1. INTRODUCTION:

This current record intended towards power
language within the concrete and also
concrete  organization  has  partially,
concentrated on using much less power
extensive products like ash, scoria as well as
oxide Fume. Lately some focus has-been
provided to the usage of Natural Pozzolans

like Meta porcelain clay as a prospective

partial substitute for concrete. Among the
diverse methods accustomed boost the
strength of concrete, and also to achieve
high efficiency concrete, the use of Meta
porcelain clay can be a relatively brand-new
technique. Meta porcelain clay, or heat-
treated clay, can additionally be made use of
a Supplementary Cementations Material in
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concrete to cut down concrete intake, to
prolong strength. Meta porcelain clay
minimizes the consistence of concrete.
Simple concrete has a truly reduced
lastingness, restricted ductility and also little
resistance to breaking. Concrete is one
amongst the leading typical products utilized
in the building and construction service. In
the previous couple of years, numerous
evaluation as well as alterations has actually
been done to provide concrete with wanted
attributes. Concrete is that one of the most
normally utilized and also functional artefact
having high compressive toughness, by
enhancements of some Pozzolanic products,
the diverse residential properties of concrete
specialist, workability, resilience, stamina,
resistance to fractures and also permeable
will certainly be boosted. The application of
Meta porcelain clay as a partial concrete
substitute’s product in mortar as well as
concretes has actually been researched in the
last few years, despite of varieties of
researches, use Meta porcelain clay remains
to be not stylishly in observe. The usage of
concrete replacement products essential in
creating reduced worth building and
construction products. Concrete is that one
of the most normally utilized as well as
flexible structure product that is primarily
accustomed withstand compressive
pressures. By enhancement of some
pozzolanic products, the various residential
or commercial properties of concrete viz.,
Compressive Strength, Flexural Strength
consistence will certainly be boost. The gave
evaluation is intended towards learning the
buildings like optimal share of Meta
porcelain clay and also Fly Ash with partial
substitute of concrete, to see the optimal
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concrete integrate. The maximum concrete
combines made use of to see the
compressive, flexural stamina. The research
study in addition targets at essential the
flexural toughness of the concrete beam of
lights sustained the cross sectional
measurements, period and also amount of
metakaolin as well as fllyash utilized as well
as compared to real stamina acquired
sustained speculative outcomes. The study
searchings for can help with designers to
understand the efficiency of concrete for
flexural toughness as well as compressive
toughness.

Fig.1.1. LIGHTER COLOUR
METAKOLIN

2. RELATED STUDY:
Considerable research has been done on
natural pozzolans, namely on thermally
activated ordinary clay and kaolinitic clay.
These unpurified materials have often been
called “Meta kaolin”. Such a product, white
or cream in color, purified, thermally
activated 1s called High Reactive Meta
kaolin(HRM).High reactive meta kaolin
shows high pozzolanic reactivity and
reduction in Ca(OH)2 even as early as one
day. It is also observed that the cement paste
undergoes  distinct densification. The
improvement offered by this densification
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includes an increase in strength and decrease
in permeability. The Meta kaolin using as a
cement replacement in concrete countertop
mixes, instead of other pozzolans such as
silica flume, fly ash to: Boost compressive
strength

e Make finishing easier

e Reduce efflorescence

e Maintain color, especially in Other
Portland Cement

Fly ash is also known as
flue-ash, it is one of the residues generated
in combustion, and comprises the fine
particles that rise with the flue gases. In an
industrial context, fly ash usually refers to
ash produced during combustion of coal. Fly
ash is the finely divided residue from the
combustion of ground or powdered coal
which is transported from the fire box by the
fuel gases and is subsequently removed from
the gas by electrostatic precipitators. During
combustion of coal in thermal power plants,
the volcanic matter and carbon are burnt off,
whereas mineral impurities in the coal such
as clay, quartz, feldspar etc., melt and are
transported to lower temperature zones,
where it is solidifies as spherical particles of
glass. Some of this mineral matter
agglomerates to form bottom ash, but most
of its flies out with the flue gases called fly
ash. In India, fly ash was used for the first
time in construction of Remand Irrigation
Project, Uttar Pradesh in 1962, replacing
cement up to about 15%. ASTM broadly
classified fly ash into two classes as Class F
fly ash: Fly ash normally produced by
burning anthracite or bituminous coal,
usually has been than 5% CaO. Class F fly
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ash has pozzolanic properties only. Class C
fly ash: Fly ash normally produced by
burning lignite or sub-bituminous coal.
Some fly ash may have CaO content in
excess of 10%. In addition to pozzolanic
properties, class C fly ash also possesses
cementations properties.

3. METHODOLOGY:
The crude used in the production of HRM is
centrifuged to appropriate particle size and
since the crude is selectively mined for
particle size distribution, the particle size
distribution of HRM is consistent from lot to
lot. The centrifuged product goes through
impurity removal steps such as magnetic
separation and chemical bleaching to
facilitate a consistently white color HRM
product. The HRM undergoes optimal
thermal treatment in a calciner such that the
product exhibits the same maximum
pozzolanic activity. Metakaolin is produced
by heat-treating kaolin, a natural, finely
divided, aluminosiliceous mineral, which is
found in abundance in North America in
Georgia, South Carolina, and Saskatchewan.
Heating to 1200 to 1650°F (650-900°C)
alters 1its structure, producing a highly
reactive supplementary cementations
material (SCM) that is widely available for
use in concrete Construction. ASTM C618
and AASHTO M 295 classify metakaolin as
a Class N (or natural) pozzolan. Because it is
produced under controlled conditions, its
composition (typically 50 to 55% SiO2 and
40 to 45% Al203), white appearance, and
performance are relatively consistent. Due to
its high surface area and high reactivity,
relatively  small  addition rates of
metakaolin—typically 10% or less by
weight of cement—produce relatively large
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increases in strength, impermeability, and
durability, while its light color gives it an

Fig.3.1. Self-consolidating concrete using
metakaolin.

4. EXPERIMENTAL RESULTS:
Common river sand is expensive due to
excessive cost of transportation from natural
sources. Also large-scale depletion of these
sources creates environmental problems. As
environmental transportation and other
constraints make the availability and use of
river sand less attractive, a substitute or
replacement product for concrete industry
needs to be found. River sand is most
commonly used fine aggregate in the
production of concrete poses the problem of
acute shortage in many areas. Whose
continued use has started posing serious
problems with respect to its availability, cost
and environmental impact. In such a
situation the Quarry rock dust can be an
economic alternative to the river sand.
Quarry Rock Dust can be defined as residue,
tailing or other non-voluble waste material
after the extraction and processing of rocks
to form fine particles less than 4.75mm.

The concrete mixes had 0%,5%,10% & 15%
of Meta kaolin & Fly Ash with partial
replacement of cement. After final setting of
cubes, the cube moulds were removed and
cubes were kept in water tank for curing up
to 7days & 28 days. All 48 beam specimen
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size 750mmx150mm x150mm were casted
with optimum compressive strength for the
specific mix in single lift and consolidated
using tamping rods. After setting, the beams
were kept for curing in water tank. Average
of three cubes is taken for compressive
strength and average of three beams were
taken for flexural strength.

Mix ICement Sand |Aggregate Wate ME+FA
Description

M20

0% 383 733 1103 192 -
% 363.85 735 1103 192 19.15
10% 34470 735 1103 192 3830
15% 32533 735 1103 192 5745
M25
0% 426.66 72146 1082.18 213 -
5% 40533 72146 1082.18 213 2133
10% 384 72146 1082.18 213 42.66
15% 362.66 72146 1082.18 213 64

Fig.4.1. Results analysis.

10 m0% m5%

0 10% m1s

7 Day 28 Day

Fig. (b) Compressive Strength for M20 Grade Concrete

Fig.4.2. Strength Results.

10— 0%

W 5%

= 15%

7Day 28 Day

Fig. (e) Flexural Strength for M25 Grade Concrete

Fig.4.3. Flexural strength results.

5. CONCLUSION:
Plain concrete may be a brittle material and
fails suddenly. Addition of Metakaoline &
fly ash to concrete changes its brittle mode
of failure into a additional ductile one and
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improves the concrete plasticity. The
compressive strength and flexural strength
of concrete will increase with Metakaoline
fly ash content. It’s adjusted to 15 August
1945 replacement if we tend to replace
cement by quite 15 August 1945 strength
starts reducing. Thus it invariably preferred
to USAe Metakaoline & fly ash with 100%
replacement of cement and it provides us
higher result. Cement replacement up to
13% with metakaolin leads to increase in
compressive strength for M-35 grade of
concrete. From 17% there is decrease in
compressive strength for 3, 7 and 28 days of
curing period. The optimum dose of
metakaolin for achieving higher
compressive strength is 13%. Metakaolin
increases the compressive strength of
concrete more than 10%. In mixes blended
with high percentage of metakaolin, the
water demand will be more because of
fineness of metakaolin. To maintain
workability of concrete at construction site,
use of super plasticizers becomes necessary.
By effective usage of Metakaolin in
optimum percentage in concrete may make
concrete economic and environmental
friendly.
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