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Abstract: -
According to the WHO, concrete is the third most

consumed material by humans after food and water.
Concrete consists of cement, coarse aggregate, fine
aggregate and water. In the production of cement, carbon
dioxide is released into the environment, which becomes a
big problem for environmental protection. Therefore, there
is a need to modify the cement with some natural materials
with pozzolanic properties. The aggregates, which are
extracted from natural rocks and riverbeds, are used mined,
it is important to look at alternatives to aggregates in the
future. Compressive strength tests, split tensile strength tests
after 3, 7 and 28 days were carried out and the flexural
strength of the prism was determined, as well as the
optimum content of bentonite, with different proportions of
bentonite and 60% iron and steel slag replacing the weight
of cement and coarse aggregate for a mix of M30 class
concrete. It has the problem of disposal as waste and is of
ecological interest. Steel slag is an industrial by-product of
the steel industry. It is a non-metallic ceramic material
formed by the reaction of fluxes such as calcium oxide with
the non-metallic inorganic components present in steel
scrap. The use of steel slag reduces the need for natural rock
as a building material and thus protects our natural rock
resources as much as possible. The recovery and recycling
of recovered by-products and waste materials have
economic and environmental reasons led to a rapid
development of slag recycling. This way of using a waste
material can solve problems of aggregate shortage at
various construction sites reduce environmental
problems associated with aggregate mining. and steel slag,
and it was found that there is more room for future research
on bentonite dust and steel slag in the future. For our
experiment, we need to study the strength of concrete by
partially replacing cement with bentonite powder and C.
with steel slag. We will try to substitute 0%, 10%, 20% and
30% dentonite powder and 60% steel slag. Tests such as

and

compressive strength, splitting tensile strength and flexural
strength are examined, although these are higher values
compared to conventional concrete.

Key Words: Induction furnace slag; Super plasticizer;
Compressive strength; Cleavage strength Flexible power,
Billing test.

INTRODUCTION: -

Concrete is one of the most frequently used building
materials in the world. Thermal conductivity and low
flammability, but has very low tensile strength, limited
ductility and low crack resistance. In the context of
increased awareness of the harmful effects of global
warming, green technologies need to be developed for
effective resource management. Economics in construction
can only be achieved if the building material is thought of
down to the smallest detail and there is also a demand for
natural aggregates, so the alternative materials must replace
concrete as a building material in order to meet future
problems. This project attempted to overcome this problem
through the limited use of bentonite powder instead of
cement and steel slag as a partial substitute for coarse
aggregate.

The result of Targan (2002) showed that the setting time of
cements was generally accelerated when bentonite replaced
part of the cement. of a primary mineral called
montmorillonite, which gives it its properties. Metakaolin
clay appears to have the greatest overall potential as an
alternative pozzolanic material for concrete due to its
availability in large quantities and relatively inexpensive
price. This way of using a waste material can solve
aggregate shortage problems at various construction sites
and reduce environmental problems associated with
aggregate extraction and waste disposal. Steel slag is an
industrial by-product of steel production. Consequently, this
project work investigates that M30 grade concrete was
poured, varying the percentage replacement of coarse
aggregate and cement by steel slag and bentonite powder,
respectively.
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In that gift paintings, a strive has been made to apply Physical properties of Bentonite powder
bentonite powder as a supplementary binding cloth for

cement. The fundamental goal of this paintings is to - _ N
examine clean and hardened residences of M-30 grade Sr. No. Tests Value
concrete and urban made with bentonite powder as a partial 1 Specific Gravity 241
alternative of cement and metallic slag partial alternative of :
coarse aggregate. 2 Fineness 34
3 Size passing 90-micron sieve
Objectives: - L L 4 | Water Absorption 1%
Consequently, the main objectives of this investigations are
to,
e Determining the degree of strength improvement in
concrete obtained after addition of Steel slag and MIX DESIGN DATA FOR M30 GRADE OF
Bentonite powder. CONCRETE (AS PER IS 10262-2009)
e Compare the properties of conventional concrete Characteristics compressive strength : 30Mpa
mix M30 with the properties of concrete with steel Maximum size of aggregate : 12mm down
slag and Bentonite partially replacing Coarse Degree of workability 1 High
aggregate and Cement respectively. Degree of quality control j Very good
e Find the optimum percentage of bentonite powder Type oEExpotuse (Assaard) : i
that can be replaced for cement. Type of aggregate : Sub-angular aggregate

Test Data for Materials:

Specific gravity of cement 3.15
METHODOLOGY: - P >
The individual ingredients required for the casing of desired Specfﬁc goavity of coatse aggregats : 258
mix were collected and testes were carried for determining Specific gravity of Fine aggregate 263
their physical properties. The mix proportion for this Moisture content of coarse aggregate : Nil
obtained by using different percentage of Bentonite powder Grading of the Aggrezate . Zone IT
1 0, 1) 0 0,
is 0%, 10%, 20%, and 30/.0 and the percentage of steel slag Stiidiid Devistios ; s
is 60%. The standard mix proportion for a M30 grade 2 ) 35 of vol £
conventional concrete mix was obtained as per IS 10262- RSP ) ’ R a CEARECE RS
2009. The mixing in their fresh and hardened states are Water-cement ratio : 0.40
evaluate. 1. Target Mean strength
A . f k. — f x+IXS
Physical properties of Steel Slag " X
e =304 185X5
~ fa" =3825 N/ .
Sr. No Tests Values R A
- - 2. Selection of W/C Ratio
1 Specific gravity 2.97 w/c ratio — 0.40 (From graph )
2 Fineness modulus 5.32 WiiE vatiy P (Nar pis skpans)
- - Final w/c ratio = 020 (Lesser of the two mentionsd above)
3 Water absorption 0.64% 3. Determination of Cement content
4 Crushing value 29.00% c :%
5 Impact value 18.50%% =200
. ) U040
6 Abrasion value 28.00%% -~ € =500 kg/n?
4. Determination of Fine Agsregate and Coarse agsregate
Chemical Composition of steel sla r=lwe 1 B} 1
P g z_[u,s:,P.S!:,m
Constituent composition (7
Alumininm oxide 1-3 = T =
- - ~ F, = 64353 kg/m* ,say 644 kg/m*
Calcium oxide 10-52 :
(= =(1-P]><F x Sem
Iron oxide 10-14 > 4 * S
Magnesium oxide 5-10 L. = (:l ;20"’0\ » 643.53 ig
| .\_I{mg;‘ulc\:' oxide | 5-S~ ~ C. = 984.57 kg/m? , zay 985S kg/m®
Silica 30-35
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TEST & RESULT: -

e Percentage of Compressive u.roogth in “':":::“
R veplacement Nimnm® stren;lll: in N/mm?
Slump cone test on fresh concrete T
. . 3> - i Convenntous] Concrete 36.03 3588
Percentage of Replacement | W/C Ratio | Stump Value | Nature of Collapse FTRES
| . = 3807
Conventional conerete 040 (i True » 10% Beusonite 3808 4736
- 607 Steel slag .‘6 %
10% Bentomte 60%Steel Slag | 0.40 88 True 388
i - 3 29 Duioisite 1202 10.83
: .] r A : 28 ()4 -!. “eSteel slag T
10% Beatonste 60%Steel Slag | 0.40 ) True e T
T > - ; 3446
10% Beatonste 60%Stee Slag |  0.40 6 True ‘ DO Bciowie 2948 3144
e MiStee] slag
3038
st slumnp value in mm
fo
, 70 G T days =28 days
g e © 45 k
E 60 20
£ s F 3
R £
z =¢‘ 30 ———p
F £ - T
T x 20
0 - v v . E 15
0% 5% 10% 15% 0% Jo%s 350, =10
Bentonite powder replacement in %o g 5
0 v - - - - - \
/ 0% 5% 10% 15% 20% 25% 300 35%
Beutonite powder replacement ln ®a

Slump of concrete in mm

Compressive strength of concrete for Different percentage
of Bentonite powder and 60% of Steel slag constant for
curing days

Sr. Percentage of Compressive strength in Average compressive
Ne, replacement N/mm? strength in Nimm®
2398
1 Conventional Concrete 2892 2611
2544
3131
10% Beatouite
2 g 2026 2044
60MSteel siag
2774
2729
2%
3, |30% Bentons 3401 3048
60%Steel slag
10.14
2395
g |30 Bentonite 3394 23,47
60%Steel slag
21.53

Compressive strength of concrete for Different percentage
of Bentonite powder and 60% of Steel slag constant for 28
days curing

Average Compressive strength in MPa

Split tensile strength of concrete for Different percentage of
Bentonite powder and 60% of Steel slag constant for 7 days

curing
) Percentage of U Average Tensdle
Sr. wa, replatement Tensile strengeh i Nimm sirength in N'mm®
.52
1 Counventional Concrete 106 143
170
280
‘ 10% Bentonte 62 179
~ 60%Steel slag - bs
298
320
20% Bentonwe
< i
’ §0%Steel slag 2 =
+10
|92
3% Bentonme o n
1 60%Steel slag 312 Lt
Lol

Split tensile strength of concrete for Different percentage of
Bentonite powder and 60% Steel slag of constant for 28
days curing

"R, Percentage of N : :A;rn‘c Tensile
Sr. No. replscement Yensile strength ln N strength in Nmm?
182
1 Conveantional Concrete | 7.‘1;!7 292
[ 308
| 130
3 10% Bentouite 30 320
&*aStee] dsg =
1853
in
0% Bemtouite 14
) 60%S1eel slag 339 333
431
10% Betonite ., - AR
. oriSteel slag | 356 320
| 182
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- v -8 d
£ 45
> RPN
= 35 ”-’_/\
- 3
E 135
& 3
3 2
= I3
£ 1
= o0s
= o4k v v v v T v 1
? 0% 5% 10% 15% W% 25% 30% 5%
HBentonite powder replacement In %

Average Split tensile strength in MPa

Flexural strength of concrete for Different percentage of
Bentonite powder and 60% of Steel slag constant for 7 days
curing.

Percentage of Flexaral strengih
replacement

Average Flexural
In Nimanl streagth in N'mm)

432

Se. oo,

1 Comventional Concrets 503 465

%5 Bentonite
aSteel slag

0*s Bantonite

474 £ <3
WAsSteel slag

104 Bentomre
WhaSteel slag

Flexural Strength of concrete for Different percentage of
Bentonite powder and 60% of Steel slag constant for 28
days curing

s Percestage of Flexural streagth Average Flexural
. 0o
i replacensent I N'mm? wrength in N osm2
g .7~~ T = =
Couvational Concrste £ £34
183
€ cs
10% Bentouse c=
o0 Steel slag
(=
2P Beutonis 510 1y
650P+Stesl dlag
L
464
: % Bentonuse 114 '
OiraSteel slag -
405

w—t=T dnys =l=28 dayy

[ a9, 104 154, 0% 25% Jote 350

Flesural stremgth in Mpa
S - R > 4 B

Bentomite powder replacensest n %o

Average Flexural strength in MPa

CONCLUSION: -

Based on the results and observation made in this
experimental research study. The following conclusions are
drawn.

1. The experimental study proved to be a better method to
provide a strong and durable concrete and also solve the
problem of steel slag removal.

2. After carrying out all the tests on the specimens, it was
observed that up to 20% substitution of cement for bentonite
achieves good compressive and splitting tensile strength,
while confirming the properties of concrete with the same
proportion of bentonite and conventional cement. be
inefficient.

3. From this we conclude that the cement can be partially
replaced with bentonite without affecting the strength
properties.

4. The compressive electricity, break up tensile electricity
and flexural electricity of the cubes, cylinders and beams
will increase whilst the 10% and 20% of cement is changed
through Bentonite and 60% of Coarse mixture is changed
through metallic slag. When the 30% changed through
Bentonite with 60% of Steel slag, discount in compressive
electricity, break wup tensile electricity and flexural
electricity is observed.

5. An increase in compressive strength of 14.23 and
13.85% is observed when replacing 20% cement with
bentonite and 60% coarse aggregate with steel slag after 7
and 28 days, respectively, compared to normal concrete.
And resistance decreases by 10.11% and 12.37% when the
cement is replaced by 30% bentonite and the coarse
aggregate is replaced by 60% steel slag when the
aggregate/cement ratio (A/C) is 3.25 and the water/cement
ratio (A/C) 0.40.
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