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ABSTRACT:

Compared with previous centuries Concrete is
the mostly used in construction. The concrete is a
made up of binding material (Cement and Lime etc.),
fine aggregate (River Sand) and coarse aggregate
(stone). Large amount of concrete is deploying by
construction industry all over the world. Generally
Conventional concrete is produced using natural sand
from river beds as fine aggregate. Now days
availability of sand is very less, because o

concrete mixture aggregates.

assets poses the ecological trouble and

vari
be there is f MC nearly 10%
and 20% the boost of

Addition of up to
kaolin by 5 % to 25 %
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100% of 25% variat
with variation of 5% re
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KEYWORDS: Moderate Concrete, Basalt Sand,
Metakaolin, Compressive Strength, Flexural Strength,
Optimum Percentage.

INTRODUCTION:

Concrete is perhaps the majority widely used
building material in the world. It is merely next to water
as heavily consumed matter and about six billion tones
being produced every year. This is because of the

ing natural
. Diminishing
crisis and

struction ncrete is used for buildings in

gressive envi ents, marine structures, nuclear

glructures, tunnel®, precast units, etc. Fine element under
600 microns should be at least 30 % to 50% for creating
oncrete will present superior results. The deep pits dug
ivergbed, affects the ground water level. Erosion of
v land is also due to excessive sand lifting. To
omplish the necessity of fine aggregate, various
ubstitute material have to be initiate. Concrete made with
crushed stone dust as replacement of natural sand in
concrete can attain the same compressive strength,
comparable tensile strength, modulus of rupture and
lower degree of shrinkage as the control concrete.
defined by its
physical
mineralogical context may be unreliable in some
circumstances. Basalt is usually grey to black in colour, but
rapidly weathers to brown or rust-red due to oxidation of
its mafic (iron-rich) minerals into hematite and other iron

Basalt is mineral content

and texture, and descriptions  without

oxides and hydroxides. Although usually characterized as
"dark", basaltic rocks exhibit a wide range of shading due
to regional geochemical processes. Due to weathering or
high concentrations of plagioclase, some basalts can be
quite light-coloured, superficially resembling andesite to
untrained eyes. Basalt has a fine-grained mineral texture
due to the molten rock cooling too quickly for large
mineral crystals to grow; it is often porphyritic, containing
larger crystals (phenocrysts) formed prior to the
extrusion that brought the magma to the surface,
embedded in a finer-grained matrix.
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RESEARCH SIGNIFICANCE:

The strength is one of the basic properties of the concrete
structures. The conventional methods of mining the sand
are not sufficient and hence the shortage of sand is there.
Hence the requirement of concrete with better strength is
there. Authors have carried out an extensive study to
produce the alternatives i.e. Metakaolin and M-sand
(Basalt Sand).

EXPERIMENTAL INVESTIGATIONS:

3.1 MATERIALS:

3.1.1 CEMENT: Cement is a binder, a substance that sets
and hardens and can bind other materials together.
Ordinary Portland cement (OPC) 53 grade conforming to
IS 12269-1987 was used.

S.NO Properties Values
1 Specific gravity 3.15
2 Initial setting time 47mins
3 Final setting time 521mins
4 Standard consistency 33%

3.1.2 FINE AGGREGATE:
Natural Sand Those particles almost entirely pa
through 4.75mm sieve, and predominantly ne

on the 75um sieve are called fine aggregate river
sand confirming to zone as per IS 383-19 d.
S.NO Properties Values
1 Specific gravity 2.70
2 Fineness modulus
M-Sand Crushed sand is u replacem@¥ to the fine
aggregate. Crushed s c fro akapalli
Quarry Near to Visakb@patnam.
S.NO operties alues
1 Speci
Fineness

gregate: Coarse egates are particles
coarse aggregates

confirming to [

S.NO Values
1 2.72
2 3.199

3.1.4 Metakaolin: Metakaolin is Hydroxylated form of the
clay mineral Kaolinite , having 50%-55% of Sio>

Test Value
Colour Grey
Shape Spherical

Specific gravity 1.19

3.1.5 Super plasticizer : In order to improve the
workability of high-performance concrete,
superplasticizer in the form of Sulphonated Napthalene
Polymers complies with IS 9103:1999 and ASTM C 494
type F as a high range water reducing admixture
(CONPLAST SP 430) was used. This had 40% active solids
in solution. The specific gravity is 1.22.It is a brown liquid
instantly dispensable in water.

3.1.6 Water Fresh portable water, which is free from
organic substance, was used ixing the concrete.

ix Details
ixed proportions - 1:1.9:2.71;

3.2 Mix proportions
Grade of Concrete

Mix i ortions with MK &MS
MK (%) 5 10 25
CEM (kg) 42437 |1399.35 |378.33 315.27
0. 21.01 |42.037 105.93
0) 25 50
N-sa 13 | 584.3 89.56 |194.78 | 0.00
M-Sand 0.00 194.78 9.56 | 584.3 [779.13
(kg) 101.13
PLIT TENSILE STRENGTH(N/mm2)
CENTAGE OF
D REPLACEMENT 7 DAYS 14 DAYS 28 DAYS
00 4.01 4.30 4.97
25 4.05 4.39 5.07
4.16 4.45 5.14
75 4.24 4.51 5.21
100 4.28 4.64 5.36

3.3 Experimental Procedure:

Prepare concrete cubes (150 x 150 x 150 mm), cylinders
(150mm dia. 300 mm long) and standard prisms (100 x
100 mm and 500mm) long size to determine compressive
strength split tensile and flexural strength of concrete.
Three specimens were tested for 7 days & 28 days with
each proportion of Metakolian and M-sand replacement.
The constitutes were weighed and mixed manually and
the specimens compacted by using vibrating machine. The
specimens were removed after 24 hours, cured in water
for 7days & 28 days and then tested for its compressive
strength, split tensile and flexural strength.

RESULTS AND DISCUSSIONS:

The strength characteristics of the concrete specimens are
listed below.

4.1 Strength characteristics of the Concrete specimens
while replacing M-Sand to Natural Sand
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4.1.1 The Compressive strength of the concrete cubes
with Sand Replacement:
Table 4.1 Compressive strength of the concrete cubes

PERCENTAGE OF COMPRESSIVE
STRENGTH(N/mmz2)
SAND REPLACEMET
7 DAYS 14 DAYS | 28 DAYS
0 40.44 46.665 62.22
25 4133 48.66 64.88
50 4355 49.995 66.66
75 4533 51.33 68.44
100 46.22 54.33 72.44
EFFECT OF BASALT SAND ON COMPRESSIVE
STRENGTH OF CONCRETE
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Graph 4.1: Compressive strength of concrg

4.1.2 The Split Tensile Strength of the concrete cH

with Sand Replacement:

Table 4.2 Tensile strength of
SPLIT TE

PERCENTAGE OF
SAND REPLACEMENT

EFFECT OF BASALT SAND ON SPLIT TENSILE
—m—7 OAVRENCTHOR CONGRETE 28 DAYS
—~ 5.50 -
N
£
g 5.00 ;
S
g 4.50 -
o
2 4.00
2
2
= 3.50 .
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Percentage of Sand Replacement %

Graph 2: The split tensile strength of the concrete
cylinders

4.1.3 The Flexural strength of the concrete cubes with

Sand Replacement:

Table 4.3 Flexural strength of the concrete prisms

PERCENTAGE OF SAND FLEXURAL STRENGTH(N/mm2)
REPLACEMENT 7 DAYS 14 DAYS 28 DAYS
0 4.77 5.12 5.92
25 4.82 5.23 6.04
50 4.95 5.30 6.12
75 5.05 5.37 6.20
100 5.53 6.38

AN

Flexural Strength (N/mm?2)

5.10 .

7.00 ~
6.50 -
6.00 -
5.50 -
5.00
4.50 -
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4.2.1 Compressive Strength of Concrete:
he test was carried out conforming to IS 516-1959 to

COMPRESSIVE STRENGTH(N/mm2)

REPLACEMENT 7 DAYS 14 DAYS 28 DAYS
0 40.44 46.665 62.22
5 42.54 48.3 70.24
10 43.05 50.42 74.82
15 45.83 54.2 80.57
20 48.68 58.22 86.62
25 38.84 42.75 66.22
EFFECT OF METAKAOLIN ON
COMPRESSIVE STRENGTH OF
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4.2.2 Split Tensile Strength of Concrete: QUANTITIES:
PERCENTAGE OF SPLIT TENSILE 5.1 For cube size of 150mm X 150 mm X 150 mm is
CEMENT STRENGTH(N/mm2) Volume of cube 0.15 X 0.15 X 0.15 = 0.003375
REPLACEMENT | 7DAYS | 14 DAYS | 28 DAYS Cement = 350 X 0.15° = 1.181 Kg = 1.82 Kg.
0 01 430 497 F.A= 698X 0.15% = 2.356 Kg = 2. 36Kg.
> i 438 >28 CA=1218.0X0.153=4.111Kg=4.12K
10 4.13 4.47 5.45 _ ) : ; N g=" &
15 426 164 565 Water =140 X 0.153=0.47 1t
20 4.40 4.81 5.86
25 3.93 412 513 5.2 For cylinder size of 150mm X 300 mm is
Volume of cylinder nRZH
EFFECT OF METAKAOLIN ON SPLIT TENSILE Cement = 350 X m (0.15 = 1.855 Kg = 1.86
STRENGTH OF CONCRETE Kg.
—8—7DAYS —— 14 DAYS 28 DAYS
—6.50 F.A =698 X (0.15 =3.704 Kg = 3.71 Kg.
< 6.
E 6.00 CA=1218.0X 4 =6.457 Kg = 6.46 Kg.
2 Water = 140 X n¥@. 0.75 kg.
= 5.50
c
£ 5.00 0 mm
[%2)
2 4.50
5
2 0 375 Kg = 3.94 Kg.
& 3.50 F.A = 7.86Kg.
3.00 - . . Kg=13.71Kg.
0 5 10 15 =1.561t
Percentage of Cement Replacement %

4.2.3 Flexural Strength of Concrete:
The test was carried out conforming to IS 516-19
obtain Flexural strength of concrete atthe age of 7 and
days. The specimens are testegd

Machine (UTM) of Capacity 108 tion of Metakolien for cement and M-sand for fine

PERCENTAGE OF ‘ egate.
CEMENT
REPLACEMENT

following are drawn from this

investigation:

It is seen that the compressive strength and flexure
of concrete can be enhanced by partial

It is proven that, M-Sand can be utilized as limited
substitution for the natural sand, the optimum percentage
of replacement of natural sand by M-sand is 100%

e The most favorable percentage of Metakolien
substitution cement is 20% for receiving highest

compressive strength and the maximum Compressive
Strength obtained is 86.62 N/mm?2.

e The Split Tensile Strength increases with the increase
in percentage of Metakolien as well as with the increase in

EFFECT OF METAKAOLIN ON FLEXURAL STRENGTH

—m— 7 DAYS _QF CONGRETE 28 DAYS percentage of M-sand and the maximum Tensile Strength
7.50 ~ obtained is 5.86 N/mm?2.

__7.00 e The Flexural Strength also increases with the increase
% 6.50 - in percentage of Metakolien as well as with the increase in
> percentage of M-sand and the maximum Flexural Strength
% 6.00 ; obtained is 6.98 N/mm?.
 5.50 e The maximum increase in Compressive Strength, Split
2 5.00 Tensile Strength, and Flexural Strength is higher than
3450 - compared to that of the conventional mix at the age of 28
m 4.00 . . days.

Pergentage o Fement ﬁe%laceme 15, 20 25 o The percentage of boost in the compressive strength is

24.36% and the flexure strength is 11.5% at the age of 28
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days by replacing 100% of natural sand with M- Sand and 7)

13.6% of cement by Metakolien.

e The dwindling sources of natural sand and its high cost

could encourage the adoption of M-sand by 50% 8)

replacement of natural sand.
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