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Abstract-since the cement is most widely wused for
infrastructure development so the paper focus on various
experiments carried out for the development in properties of
replacing the cement. The study is made for the cements
replacement by different proportions and combination. The
purpose of this paper is to review on the specifications,
production method and the degree of effectiveness of some
industrial byproducts such as GGBS, Silica Fume and fly ash
as the cement replacement in achieving high performance and
sustainable concrete whichcan lead to not only improving the
performance of the concrete but also reduction of CO2 by
reducing theamount of PC, and that how they can affect in
economic, environmental and social aspects positively. It also
intends to recommend some remedial program to increase the
willingness of using these types of industrial byproducts.
These properties are then compared to the plain cement
concrete. A relationship between percentage of steel and
glass fibers vs. Compressive strength, percentage of steel and
glass fibers vs. flexural strength, percentage of steel and glass
fibers vs. Split tensile strength, load vs. deflection and stress
strain curve represented graphically.Result data clearly shows
percentage increase in 28 days ,90 days Compressive
strength, Split Tensile strength Flexural strength for M-25,M-
35 Grade of Concrete.
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I. INTRODUCTION

Concrete has phenomenal rapid development in the
few years in India. Revision of IS 456:2000 with emphasis on
durability, thrust on infrastructure development, appreciation
of the quality assurance in general, setting up of a large
number of RMC plants in metros etc. reinforced concrete with
fiber constituents used for the fabrication of precast products
like roof panels, beams, pipes, boats, steps etc. Latest
plasticizers in the countryfor easy availability and benefits like
due to its lifespan and structures of durable concrete is used to
make in combination with pozzolanic materials and Portland
cementand ordinary or other. Widely GGBS has been used
increasingly in the United States, in Asia (particularly in Japan
and Singapore). Mostly used in two are: the production of
improved quality slag cement, like (PBFC) Portland Blast
furnace cement and also (HSBFC) high-slag blast-furnace
cement from 30 to 80% of GGBS content typically ranging;
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and for the production of mixed readily or durable concrete
at site-batched.

As a development material generally Cement is the
most utilized as a part of structural designing industry as a
result of its high basic quality and security. For supplementary
cementations material with the goal of decreasing the strong
waste transfer issue the test business is continually searching.
Ground granulated blast furnace slag material is Rice husk
powder, quarry sand, all among the strong squanders produced
by industry. Considerable vitality and cost reserve funds can
come about when modern by-items are utilized as fractional
swaps for the vitality concentrated Portland cement.

GGBS OPC
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Figure-Material and Steel fiber of length 60mm and diameter
0.75mm

1. LITERATURE REVIEW

Nikhil A. Gadge, Prof. S. S. Vidhale (1),

The focus made on the different proportion of slag
and steel for obtaining a blend form it will be a partial
replacement of OPC, 20 to 50% by weight slag and the 0.5 to
2% by weight of fibre like steel used as blending mixture,
20% compressive strength is obtained for a M20 grade
material. A step is taken to improve initially the cement by
using the blend.

M. Adams Joel, A. Maria Rajesh (2),

M40 grade is investigated for the characteristics of
high performance cement by adding the 1% fibre steel, an
examination for improving the strength, number of mixes are
studied with a plasticizer conplast and water ratio of 0.35,
steel fibre ratio corrugated was 100:1 used, also the split
tensile strength is obtained in 28 days. The improvement was
by the use of superplasticizer and steel fibre.
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Yogendra O. Patil, Prof.P.N.Patil (3),

This paper introduces an exploratory investigation of
compressive and flexural quality of cement arranged with
Ordinary Portland Cement, halfway supplanted by ground
granulated blast furnace slag in various extents differing from
0% to 40.0%. It was seen from the examination that the
quality of cement is contrarily relative to the % of supplanting
of concrete with ground granulate blast furnace slag. It
presumed that 20% substitution in concrete is conceivable
without bargaining the quality with 90 days curing.

S. Arivalagan (4),

This exploration assesses the quality and quality
productivity variables of solidified concrete, by in part
supplanting cement by different rates of GGBS for M35
evaluation of cement at various ages. Its quality at early ages
is low, yet it keeps on picking up quality over a long stretch.

M. Adams Joe, A. Maria Rajesh (5),

The shapes, chambers and crystals were tried for both
Compressive, Split elastic, Flexural and Pull out qualities
GGBS can improve the strength parts of HPC contrasted with
control blend. Among the blends the blend with substitution
level as 0%, 10%, 20%,30%,40% and half of GGBS and 1%
steel fiber is better concerning quality and strength.

S.E. Chidiac, D.K. Panesar (6),

The variables considered incorporate rate of GGBS
as cement substitution (0-60%), water - folio proportion (0.31,
0.38) and curing period. The weakening impact was seen at
day 3, and soon thereafter, expanding the measure of GGBFS
cement yeilded lower compressive qualities. at the point when
utilized around half bond substitution. Compressive quality of
concrete containing GGBFS is found to increment by and
large by 10% from 28 days to 120 days.

Vinayak Awasare, Prof. M. V. Nagendra (7),

Use of GGBS as cement substitution will all the
while lessens expense of cement and diminish rate of concrete
utilization. This study report of quality examination of GGBS
solid will offer certification to energize individuals working in
the development business for the useful utilization of it. This
examination work concentrates on quality attributes
investigation of M20 evaluation concrete with supplanting of
bond by GGBS with 20%, 30%, 40% and half and contrast
and plain concrete cement. Presently days squash sand is
utilized to supplant characteristic sand, so think about zone
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reaches out to discover best rate of substitution by utilizing
both pulverize and normal sand.

Pazhani.K., Jeyaraj. Chennai, India (8).

In this paper advancements of supplementary
materials and composites have been created. Assuming the
haul long execution and security of structures, the study
proposes supplanting some rated of fine total with slag like
copper and some rate of bond using GGBS to grow elite
concrete. The paper introduces an exploratory examination to
survey the toughness parameters of elite concrete with the
modern squanders. Solidness parameters, for example,
ingestion in water also chloride infiltration is to be considered.
and

Pastes,Juan Lizarazo-Marriaga, Peter

Eshmaiel Ganjian (9),

Claisse,

The essential point of the present work was to
explore the impact of steel slag and portland concrete on the
advancement of the compressive quality and their
consequences for the hydration components of mixed blast
furnace slag glues. The properties measured in mixed OPC-
GGBS-BOS blends indicated urging results to be utilized
mechanically. No Aggregate is used as it was tested on the
pastes.

Mohd. Nadeem Qureshi and Somnath Ghosh (10),

This paper exhibits the impact of curing technique on
the quality advancement of soluble base actuated blast furnace
slag glue. In this study, antacid actuation was done utilizing a
blend of potassium hydroxide and sodium silicate. The test
parameters incorporate the curing techniques (water curing at
270C, heat curing at 500C and controlled curing with relative
mugginess half, 70% and 90 % at 270 C).

S.G. Millerd, M.N. Shoutsas, J.H. Bungay (11),

The quality improvement of mortars containing
(ggbs) and ordinary (portland) cement was researched.
Variables data are the level of ggbs in the fastener, water—
binding proportion and curing output temperature. All the
mortars pick up quality all the more quickly at higher
temperatures and have a lower computed extreme quality. The
early grown age quality is significantly touchier to
temperature for larger amounts of ground granulate blasted
slag. The computed extreme quality is influenced to
comparable level for all ggbs levels and water—binder
proportions, with just the curing (output) temperature shows a
high effect. The blend extents of these mortars were
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ascertained from the solid blend extents as per the necessities
of ASTM C1074.

llker Bekir Topcu, Ahmet Raif Boga (12),

In this concrete individuals are created with mineral
admixtures supplanting bond. (GGBFS) has supplanted bond
at the proportions of 0%, 25% and half. The tests have been
directed at the ages of 28 and 90, in the wake of uncovering
the solid individuals to two distinctive curing conditions.
Strength of concrete get increment with the controlled curing
concrete with ggbs 25%.

1. METHODOLOGY

Property of testing material

Literature review %
Seve analysis

Grades of concrete (M20,
M25, M30, M35, M40, M45,
M50)

100% OPC Proportion of mixes 30% GGBS, 70% OPC

Compressive strength test

IV. EXPERIMENTAL PROGRAMS

The cement concrete mix is prepared as per the
procedure given in the BIS 10262:2009. For optimal dosage
selection of GGBS in concrete mix, modified (percentage
ranging from 10% to 40%) are prepared and compared with
plain cement concrete cubes, cylinders and beams. The
replacements of OPC with GGBS are made on an equal
weight basis. The w/c ratio is taken 0.4% for all the mixes.
Also the steel fibre is used by 0.5%, 1% and 1.5% to increase
the tensile strength. The result of test of the concrete specimen
is shown in Table. Specimen specification is according to the
IS 516-1959 standard is preferred for the experiments and
methods of test. The frequency of percentage proportions gave
following data shown in the table.

Hardenod propoertics

Strength at 28 days N/ mm?

Compressive strength Toensile Flesciiral

strength | Strensth

3d T 28d

12.86 22.13 36.89 3.15 3.82

166.11 31.75 52 .67 4 .67 4. 95

V.CONCLUSION
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Study of variety of work on GGBS is to obtain the
suitability of GGBS as replacement of OPC in concrete. Steel
fibers on strength parameter mainly affects the flexural
strength as compared to compressive strength. The results of
compression test, split tensile strength and flexural test are
performed by taking different proportions that can be further
more enhanced by calculating and taking various other
percentages, however the results are to be in graphical form
that will reflect the enhancement and effectiveness. It may be
observed from the plots that the properties can be maintained
with GGBS as partial replacement of cement up to 40%, also
concluded the frequency range preferred is 10% etc. The
work has to be carried put with some intermediate percentage
values also for obtaining optimum strength.
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