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ABSTRACT
This paper provides a contemporary review of the usage of Ground Granulated Blast-furnace Slag (GGBS) and Silica Fume is in
Materialistic form over the deterministic aspects of conventional concrete. The main purpose of this literature learning is to enumerate
the effect of GGBS and Silica Fume is on strength of concrete. The GGBS and Silica Fume are a restored substitute as compared to orthodox
additives like CaCl2 and SiO2 because of their effectiveness with a lesser amount of consumption. It was found that the GGBS and Silica
Fume are having an optimistic effect on the unconfined compressive strength, flexural strength, split tensile strength of concrete.
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1.

INTRODUCTION

Concrete is the most widely used material for construction
purpose and the most common material cement was mostly
used in concrete. In the development of cement, into our
atmosphere to the causes of environmental pollution is
emitted bulk amount of CO2.The workable solution to this
problem is substituting cement with Ground Granulated
Blast Furnace Slag (GGBS) and Fly Ash (FA)[2].
Investigators everywhere in the world are in constant
exploration of novel constituents that can abundantly or
partly substitute cement. The use of accompanying
cementitious constituents namely fly ash, GGBS, met kaolin,
rice shell ash, and silica fume as cement replacement has
been in attendance from the previous decade. Nevertheless,
utilizing supplementary cementitious constituents has its
limitation as the responsiveness of extracts or pozzolans is
usually inferior in contrast to cement. Fresh studies
presented that fly ash has a twelve-monthly production of 1
billion tons and GGBS partaking a twelve-monthly
production of three hundred and sixty billion tons are the
universally used supplementary cementitious constituents
and a portion of it can accomplish growing demands. So, it
has become a global necessity to discover novel ingredients
that can be used in spare to cement. Consequently, lessons
pointing at the expansion and development of reinforced
concrete constructions are of paramount importance. They
can help in improving the excellence of materials used and
their mixtures for better quality, durability, and protracted
provision life.

2.

MATERIALS USED

Ground Granulated Blast Furnace Slag
Copyright © IJSPR, 2022

Ground Granulated Blast Slag (GGBS), a Cementitious
remarkable material whose principal usage is in concrete
and is a by-product as off, from the blast-furnaces used to
manufacture
iron.
Blast-furnaces
functions
with
temperatures of just about Fifteen hundred degree Celsius
and are nourished with a prudently meticulous assortment
of iron-ore, coke, and lime-stone. The iron-ore is compacted
to iron and the residual constituents produce a slag that
glides on the topmost surface. This slag is sporadically
tapped-off as a melted fluid and if it is to be rummage-sale
for the production of ground granulated blast slag it has to
be speedily slaked in huge volumes of water. This
progression heightens Cementitious assets and produces
particles like coarse sand [1–4].
The quenching enhances the cementitious possessions and
yields particles analogous to coarse sand. This granulated
slag is then dehydrated and pulverized to an acceptable
powder. GGBS is generally a left-out from the blast kiln
which is used to produce iron. It is also identified as Slag
cement since it has comparable properties as cement clinker
[2].
Silica Fume
Silica fume is a by-product from the manufacturing of silicon
metallic alloys or ferrosilicon alloys. One of the greatest
advantageous uses for silicon oxide and silicon dioxide is in
concrete. For the reason that its biochemical and bodily
properties, it is truly a volatile pozzolan. Concrete including
silica-fume can have in distinguished able high-strength.
Insertion, concluding, and curative silicon dioxide concrete
necessitate superior courtesy on the part of the concrete
servicer. Silicon metallic and alloy compounds are shaped in
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electrical kilns. The fresh materials required for its
production are quartz, coal, and wood chips. Conceivably
the furthermost significant usage of this substance is as an
inorganic replacement in concrete. Silica-fume comprises
chiefly of non-crystalline silicon dioxide. For the reason of
its acceptable particles, huge surface area, and higher Silicon
dioxide gratified silica-fume is an identical reactive
pozzolan when cast-off in concrete [5–9], see table 1.
Table 1: Chemical Composition OF GGBS and Silica Fume
Oxides (%)

3.

GBBS

Silica fume

CaO

29 – 43.7

0 – 0.8

SiO2

30 – 40

>85

AL2O3

06 – 19.3

0 – 1.1

Fe2O3

0.1 – 2.5

0–2

MgO

0.0 – 19

0 – 4.5

K2O

0.3 – 0.5

0 – 1.3

Na2O

0.0 – 1.2

0 – 1.3

SO3

1.0 – 4.0

0 – 1.3

LOI

0.1 – 1.7

0

– 2.8

LITERATURE VIEW

compressive strength in all water-cement ratios was
increased with 50% GGBS and 5% SF, as compared without
replacement of cement and for 0.4 w/c ratios, was better for
replacement in all proportions to resistance the chloride
ingress. The proportion of steel was used with GGBS. This
study concludes that the hardness and tensile strength of the
material gained by 35.8% and 63.6% for 3.5% GGBS as
compared with normal LM6 alloy. The proportion used in
GGBS and dolomite was 70% and 30%. In the conclusion of
this study, the compressive strength maximum was detected
when GGBS, dolomite, and steel fibers proportions were
70%, 30%, and 0.75%. After increased the percentage of steel
fiber the results of compressive strength were reduced due
to balling effects. GPC earned 90% compressive strength
after 7 days of curing period whereas OPC earned 50% of
compressive strength with the same curing. With the
addition of steel fibers 0.25-0.75%, the gain in compressive
strength was 5-19%. GGBS-dolomite GPC has greater
seismic resistance concerning normal OPC with ductile
detailing (Saranya, Nagarajan, & Shashikala,2020).
Researchers mainly investigated the compressive strength of
Granulated glass furnace slags-based GPC contained
NATURAL POZZOLANS (NP) and silica fume (SF) by GEP
analysis. The obtained results could promote the re-use of
GGBS for GPC development, which in turn will lead to
environmental and economic advantages (Shahmansouri,
Akbarzadeh Bengar, & Ghanbari, 2020).
3.2 Effect of Silica Fume on properties of Blend concrete:

3.1 Effect of GGBFS on properties of Blend concrete:
Researchers studied the properties of Granulated glass
furnace slags (GGBS) in the reinforced Geopolymer concrete
(RGPC) column [10]. The 56 days' strength in all samples
was increased by 20% as compared with 28 days' strength.
So RGPC columns with GGBS were used in construction
purposes The compressive strength test results were
obtained after 1,2,7, 28, and 91 days with 75% GGBS and 25%
clinkers in 16 different samples of the mortar. The
conclusion of that study, the three Rapid tests proved to be
greater sensitivity to differences in fineness. The proportion
of 10% MS and 20%, 30%, 40%, 50% GGBS were replaced
with cement in the samples of the S3 group. The proportion
of 15% MS and 20%, 30%, 40%,50% GGBS were replaced
with cement in the samples of the S4 group. The conclusion
of this study by the addition of GGBS, concrete reflected a
positive response on the workability of the samples as
compared with the addition of MS. There was a total of
fifteen samples were prepared to achieve this study results.
The proportion of GGBS 10%, 15%, 20% and 25%,
METAKAOLINE 10% were partially replaced with cement
and recycled coarse aggregates 0%, 25% and 50% replaced
with natural aggregates. The strength of the samples was
increased by 25% of RCA. The slump value and workability
were more in G21 and G31 mixes. The overall results of the
prepared samples were increased concerning conventional
concrete. The study concludes that the follow ability of the
fresh paste decreased with the increase of GGBS proportions
due to shape and more calcium proportions. The flexural
strength and compressive strength were increased with the
increase of GGBS proportions (Song et al., 2020). In this
study, the GGBS and SF were partially replaced with cement
by proportions of 0%, 30%, 50%, 70%, and 5%. The watercement ratio used for this study 0.3, 0.4 and 0.5. The
Copyright © IJSPR, 2022
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Researchers investigated the outcomes of silica fume (SF)
and lime on mechanical and chemical properties of fly ashbased Geo-polymer concrete (GPC). The proportions of lime
5%, 7.5%, 10% and silica fume 1%, 2%, 3% was replaced with
fly ash. This concludes that the workability and setting time
of the concrete samples was reduced with the addition of
lime, while it was increased with the presence of SF. The
compressive strength of the sample was maximum with
7.5% lime and 2% SF in it after that it reduces the strength
and showed poor bond strength it. Micro structural results
concluded that the combined effect of silica fume (SF) and
lime in GPC gives densified structure (Das et al., 2020). The
proportions of the SF 0%, 2.5%,5%, and 10% was replaced
with cement by weight percent After testing all the samples
at different curing age, it concludes that the compressive
strength was found maximum with 5% SF in CPB sample at
low curing temperature i.e. -1⁰C, this means that SF
decreased the negative effect at low curing temperature. The
overall results showed the SF has a good significant
consequence on the early age strength of cement paste
backfill samples and micro structural analysis showed the
amount of SF could refine the pore structure of CPB samples
(Xu, Zhang, & Liu, 2020). Researchers studied the
enhancement of the concrete and polymer cement mortar
(PCM) by using silica fume it was confirmed that the mixing
of silica fume into PCM strengthened the interface bonding
strength (Mizan, Ueda, & Matsumoto, 2020). The effect of
silica fume on the self-compacting concrete (SCC) was
studied. The Silica fume proportions 5%, 10%, and 15% were
partially replaced with cement. The conclusion comes out
that the inclusion of SF and M sand in SCC reduces the
demand for normal concrete and also gave satisfactory
strength to the structure. The overall result found a
maximum with 5% SF present in SCC (Mahalakshmi &
Khed, 2020) The SF proportions 0,5% 10% 15% 20% 25% was
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replaced with cement and w/c ration 0.26 and 0.32 was
used. This concludes that the 5% SF showed better results in
all samples and increased the strength, workability,
durability (Adil et al., 2020). The researcher investigated the
effect of silica fume in magnesium phosphate cement. The
proportions of silica 0, 10, 15 and 20% were replaced with
cement. After tested the samples, the following conclusions
were formed, the results of compressive and flexural
strength were increased with 15% SF added, but at 20% SF
these values go down (X. Xu et al., 2020). In this study, the
environmental impacts of silica fume and fly ash-based GPC
with the addition of sodium hydroxide and sodium silicon
dioxide as alkali activators This study concludes that the
compressive strength of the GPC sample was increased with
the addition of FA and SF as compared to normal concrete
The replacement of sodium silicate by silica fume has led to
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a further decrease in the environmental impacts of GPC
(Bajpai et al., 2020) In this research, the authors have
investigated the effect on foamed concrete with the addition
of silica fume. It the strengthened test was performed after
3, 7, 14, 28 days. Silica fume particles can stabilize foam to a
certain extent. The hardened foamed paste with the addition
of silica fume particles in the liquid foaming stage has higher
density, higher compressive strengths, and a larger
compressive strength/density ratio. Its compressive
strength /density ratios (Wang, Huang, Dai, Ma, & Jiang,
2020). The conclusion after analyzed all the tests, the
viscosity and yield stress results for these CPB samples were
better than the samples without NS. So, the addition of NS
in the cement paste have been improved the strength
properties and useful for the construction process, see table
2 and 3.

Table: 2 Outcomes from Literature Review For GGBS
Concrete Type

Material
GGBS
dolomite

Percentage
70%
30%

Steel fibers

0.25-0.75%

GGBS

1.5 2.5

with steel fibers

3.50%

GGBS
dolomite

70%
30%

Steel fibers

0.25-0.75%

GGBS

0% 30%
50% 70%

silica fume

5%

GGBS

0 to 50%

GGBS

10% ,15%,
20% 25%

METAKAOLINE

10%

The strength of the samples was increased by 25% of RCA. The
overall results of the prepared samples were increased
concerning conventional concrete.

GGBS

20% ,30%,
40% ,50%

The addition of minerals admixtures (GGBS and MS) in the
concrete was showed better

Geo-polymer
concrete

LM6 steel alloy

Geo-polymer
concrete

Normal concrete

Normal concrete

Normal concrete

Normal concrete

Conclusions
GGBS-dolomite GPC has greater seismic resistance concerning
normal OPC with ductile detailing.
The hardness and tensile strength of the material gained by 35.8%
and 63.6% for 3.5% GGBS as compared with normal LM6 alloy.
GGBS-dolomite GPC has high strength and reduces the cost and
construction time due to early age strength.
The compressive strength in all water-cement ratios was
increased with 50% GGBS and 5% SF and for 0.4 w/c ratios, was
better for replacement in all proportions to resistance the chloride
ingress.
Because of irregular shape and high calcium proportions, the
strength in flexure and compression grew with the increase of
GGBS proportions.

Table 3: Outcomes from Literature Review for Silica Fume
Concrete
Type

Material

Percentage

Fly ash in Geopolymer concrete

Silica fume

0%,2% ,4%
and 6%

Cement in cement
paste backfill

Silica fume

0%,2.5%,
5% and 10%

Copyright © IJSPR, 2022

Conclusions
Compressive strength of the sample was maximum with 7.5%
lime and 2% SF in it after that it reduces the strength and
showed poor bond strength in it. Micro structural results
exhibited that the integrated effect of silica fume (SF) and lime
in GPC gives densified structure.
The SF has a good significant effect on the early age strength of
cement paste backfill samples and micro structural analysis
showed the amount of SF could refine the pore structure of
CPB samples.
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Polymer cement &
Concrete

Silica fume

5%
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The shrinkage increases with the adding of NS in the cement.
The shrinkage in volume of concrete was increased by the
inclusion of NS. After 1, 7 and 60 days the shrinkage in volume
of concrete was increased by 82.1%, 66.7%and 16.7% this
indicated the NS achieved the strength in early 10 days.
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