Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 8 Issue 03, March-2019

Evaluation of Strength Characteristics of Steel
Slag Concrete

1
L Hardeep Singh
PG Scholar, Dept of Civil Engineering,
Ramgarhia Institute Engineering & Technology,
Punjab, India.

Abstract—: In the present study tests are allotted in 2 phases.
within the initial section of tests, the amount improvement of raw
materials like ash and hydraulic lime is created therefore on get a
best binding material that resembles the standard binder, the
cement. the standard procedure followed to characterize the
standard cement is adopted during this section of tests and best
material composition was received. The lime content within the
lime-fly ash combine was varied as 20, 35, 50,65, 80 and 100
percent. Mortar cubes were created with lime- ash mix (as
mentioned above) and Ground granulated blast furnace slag as
fine mixture within the proportions of 1:2 and 1:3. The
compressive strengths of those cubes were determined once
3days, 7days 28 days and 60days of curing period. From the on
top of series of tests the optimum combine was noticed. within the
second section of tests, concrete specimens were ready with
taking steel slag as coarse mixture, ground granulated blast
furnace slag as fine aggregate and binder that's found to best
performance from the take a look at of section one. two
compositions of on top of raw materials were taken that's 1:1.5:3
and 1:2:4 and therefore the compressive strength, flexural
strength and strength were determined adopting typical testing
procedure. to search out out the result of curing period on the
compressive strength, flexural tensile strength and split tensile
strength the samples were cured for seven days and twenty eight
days and tested. From the current study following
conclusion were drawn: Initial setting time, final setting
time and consistency of fly ash and lime powder (binder)
are found to be more than the standard Portland cement.
The compressive strength of mortar ready from lime, ash
and GGBFS was low throughout early stages of activity,
however it achieved virtually a similar strength as of
traditional cement mortar when fifty six days.
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I INTRODUCTION

Concrete is that the most well-liked and also the single largest
building material used by the construction industry. Concrete
is essentially made from aggregates, each fine and coarse,
pasted by a cement paste that is formed of cement and water.
all of those constituents of concrete features a negative
environmental impact and provides rise to completely
different property problems. This concrete construction apply
is unsustainable as a result of, not only it consumes huge
quantities of stones, sand, and drink, however additionally
one billion tons a year of cement, that isn't an setting friendly
material. For production of cement large quantity of energy is
required and regarding 8% of CO2 is free to atmosphere

throughout cement production. In fact, several by- product
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and solid wastes is utilized in concrete mixes as aggregates or
cement replacement, reckoning on their chemical and
physical characterization, if adequately treated. The industry
slag having fascinating qualities and might be used as coarse
aggregates in concrete construction. Graf and Grube have
reportable that the bottom coarse blast furnace slag cured
properly has lower permeableness .

The incorporation of ash and blast furnace slag in concrete
results in several technical advantages. once two mineral
admixtures are used along, higher results will continually
attain. the utilization of such industrial by-product or waste
matter having fascinating qualities may result in saving of
energy and standard materials. With increase in population,
the demand for construction of residential and public
buildings is additionally increasing. The iron and industry
produces very massive amounts of slag as by-product of the
iron creating and steelmaking processes. As helpful recycled
materials, iron and steel creating slag ar mainly utilized in
fields associated with civil engineering, as an example, in
cement, bed material, and concrete combination. Their
exercise quantitative relation is about to 100%, creating a
very important contribution to the creation of a recycling-
oriented society. However, structure comes, that's powerfully
associated with recycled fields, tend to be reduced recently
and, moreover, alternative recycled materials, like reused bed
materials and ash, become competition of slag in the fields.
Thus, the event of latest application technologies has become
an urgent matter.

Il.  LITERATURE REVIEW

Prevent the exhaustion of natural resources and enhancing the
usage of waste materials has become a main drawback of the
fashionable world. Million loads of waste materials get being
as results of among a year. A restricted variety of studies are
done regarding the protection of natural resources,
interference of environmental pollution and contribution to the
economy by exploitation this waste product. as luck would
have it we've got simply such a material - concrete, and most
of the essential analysis has been done to modify concrete to
fill this role. The use of Steel slag concrete as a replacement to
standard concretes us of recent origin. It uses largely the waste
product of industries additionally to it its production needs no
burning of fossils fuels therefore no emission of polluting
gasses like CO2 and SO2 etc. This chapter reviews the work
done by prior investigator concerning the manufacture of Steel
slag concrete and its properties.
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A.Steel Slag

Extraction of ‘iron’ from ores may be a complicated method
requiring variety of different materials that are added as flux
or catalysts. once creating steel these ingredients forming a
matrix are to be periodically clean up. Removed in bulk, it's
called steel —slag. It consists of silicates and oxides.
fashionable integrated steel plants turn out steel through basic
chemical element method. Some steel plants use electric
discharge chamber smelting to their size. within the case of
former exploitation oxygen method, lime (CaO) and dolomite
(Ca0.Mgo) are charged into the device or chamber as flux.
Lowering the launce, injection of upper pressurised oxygen is
accomplished.

B.GGBS

Blast furnace slag may be a by-product from the manufacture
of iron in a furnace. The liquid iron blast furnace is lighter in
weight than the most product that is iron during a melted
state. The furnace can naturally separate from the iron
wherever it's collected and cooled with great amount of cold
water. This extinguishing method leads to the transformation
of liquid into tiny sized particles having amorphous particles’
structure. Following associate economical drying method, the
particles ar ground to the required fineness and therefore the
material gain a building material property. the most chemical
composition of GGBFS is SiO2 AI203 and CaO. once
GGBFS is additional to concrete in powered type it
accelerates the pozzolanic reaction.

C.Fly Ash

In several disposal areas, fly ash is hauled from the plant and
disposed loose by tailgating over the edge of fly ash slope.
The resulting mound usually is unpleasant and expensive to
remain steep fly ash slopes and lack of adequate drain often
lead to slides, that intrude on ensuing properties, cause
erosions and silts up close streams. In wet disposal system, 10
ash and bottom ash are mixed with adequate and also the ash
suspension is sluiced into massive sized ponds known as ash
ponds. This ash is termed pond ash

or fly ash.

I1l. EXPERMENTAL STUDY

In this present study a sequence of experiments are done to
judge the characteristic strength of steel slag concrete. the
target of this study is to stop the exhaustion of natural
resources and enhancing the usage of waste materials, concern
concerning world environmental problems, and a modification
over from the mass-production, mass-consumption, mass-
waste society to a zero-emission society. The physical and
chemical properties of the raw materials are studied to
characterize the raw materials. Additionally to the current tests
are conducted in 2 phases. In 1st section of tests the optimum
proportion of lime is set by testing mortar cubes ready from
lime+ ash as binder and GGBFS as fine aggregate in
magnitude relation of 1:2 and 1:3 with 20, 35, 50, 65, and80
% lime within the binder. Within the second series of tests
concrete specimens were ready by mix lime +fly ash binder,
GGBFS and steel slag within the ratios of 1:1.5:3. The
compressive strength, flexural strength and split tensile

strength of those samples were determined when 7 and 28
days.

1,Fly ash: The ash utilized in this investigation was collected
from Guru Gobind singh super thermal plant ropar. The ash
had grey white color. The chemical, morphological,
mineralogical and physical knowledge for the higher than ash
is given as follows. The tests on ash were distributed as per
IS: 1727-1967. the specific gravity of ash is 2.25 and fineness
is 8 % (by dry sieving method).

2.Chemical analysis: Fly ash consists of silicon
dioxide, alumina, oxides of iron, Ca and magnesium
and poisonous serious metals like lead, arsenic, cobalt,
and copper. The chemical composition of ash is given
within the Table 2. The permissible worth as per IS:
3812-1981 and ASTM normal additionally shown here

Tablel. Chemical composition of fly ash

Type Fly ash ASTM 1S.
(Present study) requirement  fspecifications
(%) C618 Class F| (%)
(%)

5i0; 56.04 35 minimum)
AhO3 R3]
Fer03 350

§i07 + Al03 + Fez03 93.84 70.00 minimun 0.0 (minimum)
Ca0 073

Mg0 068 5.00 maximum | 3.0 maximum)
K20 12

Nay0 019 150 maximum | 1.5 maximum)
Ti0y 169
MnOz 031

S03 003 3.00 madmum | 3.0 maximum)

L.0.I(500°C) 140 6.00 maximum | 3.0 maximum)

o =3

-

Figl. Microstructure of fly ash.
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IV. RESULT AND DISCUSSION

A.  INTRODUCTION

In this period, the results obtain from the testing of mortar
ready from lime, ash and GGBFS and strengths of steel slag
concrete are given. the traditional procedure followed to
characterize the standard of cement is adopted within the 1st
part of tests and best material composition was received.
within the second phases, concrete specimens were ready with
taking steel slag as coarse mixture ground granulated blast
furnace slag as fine aggregate and binder that's found to best
performance from the check of part one. The composition of
higher than materials was varied to check the impact of raw
material compositions on compressive strength, flexural
strength and durability adopting typical testing procedure. The
impact of solidifying amount on strength was additionally
studied and reportable. Comparison is additionally created
between the Steel slag concrete and therefore the typical
concrete.

B.Setting time of fly ash+fly ash

Setting Time: The initial setting and final setting times of
varied mixes of lime-fly ash is given in Table 10 . in general
its determined that each the initial and final setting time of ash
lime mixes are compareably over the standard concrete.

Table 2 Setting time and consistency lime+fly ash

Lime | Water/ Consistency | Initial Seffing Final Setfing time
+ Lime + Time
Fly Flyash
ash
Samplel [Sample? Samplel Sample | Samplel | Sampled | Samplel | Sample2

1hr35min | 2hr20min | 23hr55min | 25hr40min
1he30min | 2hr16min | 23hrd5min | 25hr] Omin
10e50min | $hr54min | 26hr40min | 27hr2 3min
Shr43min | 8hr18min | 26hr3dmin | 27hr36min
ShriSmin | Shr24min | 24hr32min | 10hr54min
2hr30min | Shr32min | She32min | 11he]Omin

100+0| 069 | 0.69 | 0.61 | 0.6l
80+20| 0.67 | 067 | 059 | 0.59
65+35| 0.65 | 065 | 059 | 0.60
50+50| 0.62 | 062 | 056 | 0.54
35+65| 0.53 | 053 | 047 | 046
20+80| 0.50 | 050 | 045 | 042

Table3. Variation of Compressive strength of mortar Lime+
Fly ash: GGBS (1:3)

‘Water/ Lime, 3Days 7Days 28 Days 60days
Fly ash ratio

0.50 4.97 7.70 16.47 41.51
0.53 4.74 6.79 14.47 40.51
0.62 4.59 6.71 13.48 36.74
0.65 3.70 6.61 12.84 34.09
0.68 3.04 6.30 11.09 31.67
0.69 2.83 6.04 10.82 31.45

V. CONCLUSION

From the current studies following conclusions were drawn-
The compressive strength of mortar that's lime: fly ash:
GGBFS within the proportion of (35:65:300) was found to be
14.47 N/mmz2 at 28 days, 40.51N/mm2 at 56 days.

The mortar proportion (35:65:200) it absolutely was found to
be 14.47N/mm2 at twenty eight days,35.69 N/mm2 at fifty
six days.Initial setting time, final setting time and consistency
of ash and lime powder (binder) is about 30 minutes , twenty
fifth and forty sixth over the cement.

The compressive strength of mortar Steel slag concrete was
less throughout earlier stages of natural process, however it's
achieved nearly same strength as traditional cement mortar
when fifty six days.The twenty eight days compressive
strength of concrete of Steel slag concrete is found to be but
the traditional cement concrete.The compressive strength of
Steel slag concrete when twenty eight days of natural process
was found to vary from 9N/mm2 to 13N/mm2. However,
alternative researchers have found the compressive strength
of Steel slag concrete within the vary of 20 N/mm2 to 30
N/mm2 when twenty eight days of natural process.Flexural
strength when 28days of Steel slag concrete is not up to
normal concrete.
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