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Abstract— One of the most important constituent used in the
production of concrete is ordinary Portland cement (OPC).
With increase in demand of construction, the utilization of
concrete is also increasing day by day, while these leads to
withdrawal of materials such as lime, gypsum, sand and
crushed aggregates etc. as a result of these increase in
pollution in the environment rises day by day, hence its
needed to search for a material which can replace cement
with specified standard and easily available within
economy. In these thesis work, cement is been replaced
partly with Limestone (L.P) and Ground granulated blast
furnace slag (G.G.B.F.S.) in various % respectively, and
there corresponding strength properties are distinguished
with that of conventional concrete. Limestone Powder and
G.G.B.F.S. Here in this project the grade of concrete is
chosen as M25 with W/C ratio of 0.5 & M30 with W/C
Ratio of 0.45 and the replacement percentages of cement
same for both the grades of concrete. Specimens are tested
for compressive strength, flexural strength, splitting tensile
strength.
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I. INTRODUCTION

Concrete is prepared by mixing different constituents like
cement, fine aggregate, coarse aggregate and water etc.
which are easily available in market. These days G.G.B.F.S,
Fly ash, metakaolin, silica fume are the materials which are
successfully replaced as a cement replacement in concrete. .
Compressive strength is the prime factor which determines
the complete strength of Concrete. Other factors which
govern the strength of concrete in a specified period of time
on drying and also give its characteristic strength are Split
tensile strength & Flexural strength.

A concrete which attains the designed strength as
according to the standards is termed as a Good concrete.
Here in the dissertation work, cement has been replaced by
two materials which are ground granulated blast furnace
slag(G.G.B.S) and limestone powder (L.P) as the partial
replacement of cement with different mixes as M-1, M-2,
M-3, M-4 for M25 grade. And M-5, M-6, M-7 and M-8 for
M30 grade of concrete.

Il. MATERIAL USED

A. Cement:

Cement used in this project is ACC cement 53 Grade
ordinary Portland cement meeting the requirements of
1S12269. The specific gravity of Cement is 3.1. Cement
consists of four major compounds which are known as
Bouges compound. The strength of cement is due to the
Bouges compound. The clinkers were pulverized into small
sizes pieces less than 75 micron and gypsum is added to
form the Portland cement.

B. Fine Aggregate (FA):

The aggregates which passes through the 4.75 mm sieve and
retained in 75 micron are called as fine aggregate. River
sand which is free from all type of impurities should be used
in concrete. Locally available natural river sand was used.
Both rounded and crushed sand was used. Fine aggregate
content is very important for the rheology of Concrete.

C. Coarse Aggregate (CA):

The coarse aggregate should tough and durable good shape
size and uniform texture. And should not too much
elongated and flaky, it should in diamond shape size.
Aggregates which were retained on 4.75 mm sieve are
called as the coarse aggregate. The maximum size of
aggregate used here in this project is about 20mm which are
angular are in shape. The coarse aggregate should tough and
durable good shape size and uniform texture. And should
not too much elongated and flaky, it should in diamond
shape size.

D. Water:

Portable water should be used in the production of Concrete.
The water used should be free from all impurities. To
increase the workability property (filling ability) water is
added as the concrete is much prone to segregation.

E. Mineral Admixtures:

—  Limestone Powder (L.P)

— Ground granulated blast furnace slag (G.G.B.F.S)

1) Limestone Powder:

Limestone is a naturally occurring Calcareous sedimentary
rocks produced at the bottom of the seas and lakes due to the
accumulation of shells and is composed largely of minerals
such as calcite and aragonite. The specific gravity of
Cement is 2.7. The compressive strength of limestone is in
the range of about 60-170N/mm2 and the water absorption
of the limestone is less than 1%.

2) G.G.B.F.S:

Ground granulated blast furnace slag is one of the
pozollonic material and mineral admixture which can be
added as a replacement to cement in concrete. It has a
specific gravity in the range of 2.8 - 3.1, density of
2.91gr/cm3 and posses cementious properties as same as
Portland cement. The main components of G.G.B.S are Cao
(30-50%), S102 (28-38%), Al203 (8-24%) and Mgo (1-
18%).

I1l. MIX DESIGN

Mix design is carried out by using Indian standard codes i.e.
IS 456-2000, & IS 10262-2009. In this dissertation work
M25 & M30 grade conventional concrete & the mix details
are as follows.
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M25 Cement ag@l]:rI:;ate a;:goraegsaete Water Compressive Strength for M25 Grade Concrete
Grade K Its
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Quantity 383.2 676.78 1146.9 191.5 § 0
Proportions | 1 177 2.99 05 225
ﬁ 0 W7 Days
Fine Coarse g0 28 Days
M30 Cement aggrlegate aggregate | Water § 10 - !
Grade K Its Es
K9 | "k kg | 5 °
Quantity 425.73 645.59 114152 | 191.58
MIXID
Proportions 1 1.52 2.68 0.45
Fig. 1:
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Mix Designations for M25 & M30 Grade Concrete oD Average strength in N/mm
T
Limeston for M25 | for M30 - : :
Ce{;f”t e Powder G.S;yl?;.F. Grade | Grade M-6 2140 39.93
% Concret | Concret M-7 25.62 37.86
e e M-8 19.40 32.19
100% 0% 0% M-1 M-5
85% 5% 10% M-2 M-6 Compressive Strength for M30 Grade Concrete
70% 10% 20% M-3 M-7 "
55% 15% 30% M-4 M-8 t w0
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IV. EXPERIMENTAL SETUP £ 30
= g 25
Specimen Specimen size Num_ber of %20 —_—
name specimens 2 15+
150 mm x 150 mm X £ 101 .
Cube 150 mm 48 § :
. 0
. 150 mm diameter and . :
Cylinders 300 mm height & By ie
. 100 mm x 100 mm x —
Prisms 500 mm 24 Fig. 2:
B. Cylinders:
V. RESULTS AND DISCUSSION The split tensile strength testing was done for 28 days in
. order to find the strength of cylinder, the results are shown
A. Cubes: below
The specimen of the concrete is tested for 7 days & 28 days 1) Split Tensile Strength Test Results:
in order to determine the initial strength for 7 days and final MIX 1D ] )
strength for 28 days. The cubes are tested in compressive M25 Grade | 28 Days Average strength in N/mm
testing machine, the results are shown below. M-1 3.09
1) Compressive Strength Test Results: M-2 3.45
MIX ID Average strength in N/mm? M-3 3.10
M25 Grade 7 days 28 days M-4 2.74
M-1 21.36 30.01 VI 1D
H 2
M-2 23.00 33.46 M30 Grade 28 Days Average strength in N/mm
M-3 21.65 32.01 M-5 3.64
M-4 17.04 27.54 M-6 3.98
M-7 3.71
M-8 3.14
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C. Prisms:

The Flexural strength testing was done for 28 days in order

to find the strength of Prisms, the results are shown below:

1) Flexural Strength Test Results:
MIX 1D 28 Days Average strength in N/mm?
M25 Grade
M-1 3.64
M-2 4.04
M-3 3.86
M-4 3.30
MI\IB/I()I)((;:aDde 28 Days Average strength in N/mm?
M-5 4.39
M-6 4.76
M-7 4.54
M-8 3.99
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VI.

The accumulation of limestone powder and G.G.B.F.S
as partial replacement of cement up to certain
percentage the strength values are noticed to increase
and later decrease with more addition.

The Initial strength increase with the accumulation of
limestone powder and G.G.B.F.S as partial replacement
of cement is noticed at 5 -10% of L.P and 10-20% of
G.G.B.F.S. respectively replacement and then the
strength decreases as the replacement of cement goes on
increasing.

M25 Grade concrete by partial replacement of cement
by L.P and G.G.B.F.S. Mix designation M-2 shows
higher strength values then conventional concrete M-1.

DISCuUsSION

1)

2)

3)

4)

5)

The

M30 Grade concrete by partial replacement of cement
by L.P and G.G.B.F.S. Mix designation M-6 shows
higher strength values then conventional concrete M-5.

VII. CONCLUSION

following conclusions were made based on

experimental study on conventional concrete of M25 and

M30 grade Concrete using mineral

admixtures like

Limestone Powder and Ground Granulated Blast Furnace
Slag.

(1]

(2]

(3]

[4]

(5]

[6]

[7]

(8]
[9]

Partial replacement by L.P and G.G.B.F.S. i.e., 5-10%
of cement has shown the maximum compressive
strength, split tensile strength and flexural strength for
M25 grade concrete.

Workability of concrete decreases as the partial
replacement of cement by limestone powder and
G.G.B.F.S. goes on increases for both i.e., M25 and
M30 grade concrete.

Partial replacement by L.P and G.G.B.F.S. i.e., 5—-10%
of cement has shown the maximum compressive
strength, split tensile strength and flexural strength for
M30 grade concrete.

From the results it is clear that maximum tensile
strength was achieved at 5-10% replacement of L.P and
G.G.B.F.S.

Results indicate that maximum Flexural strength was
achieved at 5-10% replacement of L.P and G.G.B.F.S.
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