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Basalt Aggregate as Coarse Aggregate in High Strength Concrete Mixes
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Abstract: Concrete innovation has been changing quickly and continually since its revelation. The way toward selecting
appropriate elements of concrete and deciding their relative sums with the goal of delivering a concreteOf the required, quality,
sturdiness, and workability as monetarily as could reasonably be expected, is termed the solid blend outline. The extent of this
work is constrained to the improvement of an appropriate blend configuration to fulfill the necessities of workability and quality
of the solid blend utilizing basalt aggregates as a coarse aggregate. To assess the workability of concrete blends utilizing basalt
total as coarse total. To assess the quality of solidified cement utilizing basalt total as coarse total The consequences of the
compressive quality tests will be directed on the trial blends containing 0%,25%, 50%,75% and 100% basalt, separately. The
compressive quality will be tried as the rate of basalt substance in the blend is expanded. Five blends were readied; in particular
0% basalt (as a control blend), 25% basalt, half basalt, 75% basalt and 100% basalt for every arrangement of outline blend. The
arrangement of every blend was 60% coarse total of 20 mm size and 40%coarse total of 10mm size. Fine total limits to zone-1.
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1. INTRODUCTION

Concrete is the most ordinarily utilized material as a part
of different sorts of development, from the ground surface
of a cottage to a multi storied skyscraper structure from
pathway to an airplane terminal runway, from an
underground passage and remote ocean stage to
skyscraper smokestacks and TV Towers. In the most
recent thousand years concrete has requesting
prerequisites both as far as specialized execution and
economy while incredibly differing from structural perfect
works of art to the least complex of utilities. It is hard to
call attention to another material of development which is
as flexible as concrete.

concrete is one of the flexible heterogeneous materials,
structural building has ever known. With the appearance
of cement structural designing has touched most
astounding crest of innovation. Cement is a material with
which any shape can be thrown and with any quality. It is
the material of decision where quality, execution, strength,
impermeability, imperviousness to fire and scraped spot
resistance are required. It is very much perceived that
coarse total assumes an essential part in concrete.

Coarse aggregates normally possesses more than 33% of
the volume of cement, and research demonstrates that
progressions in coarse total can change the quality and

crack properties of cement. To foresee the conduct of

cement under general stacking requires a comprehension
of the impacts of total sort, total size, and total substance.
This comprehension must be increased through broad
testing and perception.

2.MATERIALS
2.1 CEMENT

Ordinary Portland cement (53 grade) whose Fineness -
340 m2/kg ,Specific gravity- 3.1 Initial setting time - 90
min, Final setting time - 190 min. was used.

2.2 FINE AGGREGATES

In this study used sand of Zone-II, known from the strainer
examination using differing sifter sizes (10mm, 4.75mm,
2.36mm, 1.18mm, 600y, 300y, 150p) grasping IS
383:1963. Whose Specific Gravity is 2.65, Water
assimilation 0.6% and Fineness Modulus 2.47 was used.

2.3 COARSE AGRREGATE

The coarse aggregate utilized here with having most
extreme size is 12.5mm. We utilized the IS 383:1970 to
discover the extent of blend of coarse aggregate. Whose
Specific Gravity is 2.65, Water absorption 0.4% what's
more, Fineness Modulus 4.01 was utilized.
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2.4 WATER Magnesium oxide 5.95
Portable water free from any harmful amounts of oils, Sodium oxide 4.05
alkalis, sugars, salts and organic materials was used for
mixing and curing of concrete. Potassium oxide 2.29
2.5BASALT AGGREGATE — :
EXTRACTION OF BASALTIC AGGREGATES Titanium oxide 2.29
Basaltic totals might be quarried as an ordinary bedrock :
quarry (normally homogeneous rock type)or burrowed as Other oxides 174
rock from pits (typically heterogeneous material of an

assortment of rock sorts). Its arrangement can fluctuate
both inside a quarry, a pit and between pits. This
influences the general nature of the total delivered. The
variety is an impression of the structure and organization
of the first shake furthermore of its modification history.

Basalt is a hard, thick volcanic molten rock that can be
found in many nations over the globe. For a long time,
basalt has been utilized as a part of throwing procedures
to make tiles and sections for structural applications.
Moreover, cast basalt liners for steel tubing show high
scraped spot resistance in mechanical applications. In
smashed structure, basalt additionally discovers use as
total in cement. Squashed basalt totals are thick fine-
grained rocks that are of exceptionally dim shading green
or dark and are shaped when liquid magma from
somewhere down in the world's outside layer ascends and
hardens. Somewhat coarser old sheets of basalt, now
mostly adjusted yet at the same time dull in shading, are
broadly quarried, pounded and sold as "trap rock.
Chemical Composition of Basaltic aggregate

Compound Percentage
Silicon dioxide 48.0
Aluminum oxide 14.4
Iron oxide 15.1
Calcium oxide 6.18

3. TEST PROCEDURES

3.1Compressive Strength

Compression test is done as per IS 516-1959. All the
concrete specimens were tested in a 2000KN capacity
compression-testing machine. Concrete cubes of size
15mm x 15mm x15mm are tested for crushing strength;
crushing strength of concrete is determined by applying
load at the rate of 140kg/sq.cm/minute until the
specimens failed. The maximum load applied to the
specimens has been recorded and dividing the failure load
by the area of the specimen the compressive strength has
been calculated. Variations of the compressive strength
with various variables studied are examined. The 2000KN
capacity compression-testing machine with specimen.

Compressive strength = in N/mm

rea

3.2SPLIT TENSILE STRENGTH

This test is led in a 2000KN limit pressure testing machine
by setting the round and hollow example evenly bearing,
so that its pivot is flat between the plate's of the testing
machine. Slender portions of the pressing material i.e,
utilize wood is put between the plates and the barrel, to
get compressive anxiety. The heap is connected

consistently at a steady rate until disappointment by part

© 2016, IRJET | ImpactFactor value: 4.45 |

ISO 9001:2008 Certified Journal

| Page 2



’,/ International Research Journal of Engineering and Technology (IRJET)

JET  Volume: 03 Issue: 08 | Aug-2016

www.irjet.net

e-ISSN: 2395 -0056
p-ISSN: 2395-0072

along the vertical measurement happens. Load at which
the examples fizzled is recorded and the part pliable
anxiety is acquired utilizing the equation in light of IS

5816-1970. The part of barrel .

The accompanying connection is utilized to discover

the split rigidity of the solid.F.= in N/mm?

2p
DL
Where p = Compressive load on the cylinder

L = Length of the cylinder

D = Diameter of the cylinder

The results have been tabulated and graphical
variations have been studied.

50%,75% and 100%basalt, respectively. In general, the
compressive

Strength increased as the percentage of basalt content in
the mix is increased.

TABLE 1.Curing days for compressive strength test results
for M 50 grade concrete mix in N/mm?2

Compressive strength
Curin | (N/mm2)

SNo |g 0 % |25 % |50 % |75 % | 100

: Days of of of of % of
basal | basal | basal | basal | basal
t t t t t

1 3 29.81 | 33.39 | 36.10 | 39.88 | 42.18

2 7 40.86 | 41.58 | 42.35 | 43.09 | 45.3

3 28 60.75 | 63.46 | 64.94 | 65.56 | 66.33

4 56 62.01 | 64.72 | 66.2 66.82 | 69.79

FIG .1 Curing days for compressive strength test results

MIX DESIGNS
for M 50 grade concrete mix in N/mm?
M50 Mix Proportions 80
N
go 0% Basalt

Water(kg/m3) 171 a

Cement(kg/m3) 430 < 0 S =l=25%

Fine aggregate | 634 Do Basalt

(kg/m3) 2 0 50%

Basalt (kg/m3 1231 »

(kg/m3) 0 20 40 6gasalt

M60 Mix Proportions Curing Days

Water(kg/m3) 135

Cement(kg/m3) 450

SPLIT TENSILE STRENGTH (M 50)

Fine aggregate (kg/m3) 634

Sand(kg/m3) 660 TABLE.2.Curing days for Spilt Tensile strength test results

Basalt(kg/m3) 1245 for M 50 grade concrete mix in N/mm?

Spilt Tensile strength test strength
4. RESULTS AND DISCUSSIONS Curing | (N/mm2)
S.No: | Days | 09%of [25 % [50 % |75 % | 100 % of

COMPRESSIVE STRENGTH TEST RESULTS (M 50)
This test ¢ d dine to the British basalt | of of of basalt

andard (B.5. 1881, part 3).Tables to table 8 and Figure 3 321 | 381 | 455 |58 | 664
1 show the results of the compressive strength tests
that were conducted on the trial mixes containing 2 7 421 481 556 683 736
0%,25%,
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3 28 4.77 5.56 6.55 7.83 8.36 90
80
4 56 5.77 6.56 7.55 8.36 9.20 70 ,%, , |
%160 =@=0% Basalt
50 == 259
FIG .2 Curing days for Spilt Tensile strength test results for §40 25% Basalt
M 50 grade concrete mix in N/mm? an v 50% Basalt
EQO 75% Basalt
10 L0 —#=100% Basalt
%I (20
g ° 0 20 40 60
< =0—0% Basalt .
= 6 Curing Days
= J == 25% Basalt
t 4
oo
g 50% Basalt
= 2
& =>=75% Basalt SPLITTENSILE STRENGTH RESULTS (M 60)
0 S 100% TABLE.4. Curing days Spilt Tensile strength test results for
0 50 100 M 60 grade concrete mix in N/mm2
Curing Days
Spilt Tensile strength test strength
COMPRESSIVE STRENGTH TEST RESULTS (M 60) Curin | (N/mm2)
SNo |g 0 % |25 % |50 % |75 % | 100
TABLE.3.Curing days for compressive strength test results : Days | of of of of % of
for M 60 grade concrete mix in N/mm? basal | basal | basal | basal | basal
Compressive strength t t t t t
Curin | (N/mm2) 1 3 3.43 3.88 4.55 6.00 6.64
SNo | g 0 % |25% |50 % |75 % | 100 2 7 4.38 5.00 5.72 6.83 7.58
: Days | of of of of % of 3 28 5.00 5.66 6.62 7.86 8.53
basal | basal | basal | basal | basal 4 56 5.77 6.62 7.68 8.49 9.16
t t t t t
1 3 34.63 | 36.50 | 37.44 | 39.88 | 43.84 FIG.4 Curing days Spilt Tensile strength test results for M
2 7 45.58 | 48.48 | 49.23 | 51.02 | 53.62 60 grade concrete mix in N/mm2
3 28 68.84 | 70.06 | 74.58 | 76.08 | 79.59 10
4 56 72.20 | 73.39 | 76.00 | 79.35 | 79.98 %‘ g )525 =& 0% Basalt
\ 6 -
< ,'//4 ‘ == 25% Basalt
=
th 4
FIG .3 Curi f i h 1 c
uring days for C(?m.presswe strength test results g 2 50% Basalt
for M 60 grade concrete mix in N/mm? g
0
0 50 100  ==%=75% Basalt
Curing Days
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CONCLUSIONS
Based on the present experimental investigation, the
following conclusions are drawn

High-Performance Concrete - From Material to
Structure,(Editor- Mailer),E&FN Spoon, 1994,
London, pp 85 -114.

While using the basalt in concrete the original water
cement ratio of concrete mix is to be corrected by
the amount of water available in basalt aggregate.

The laboratory test results in compressive strength,
seems to indicate that the increase in basalt
percentage enhances the mix strength. This is due to
the fact that basalt is denser and more durable and
less water absorbing than limestone. Also higher
workability is obtained for more basalt aggregate
content mix which reduces the cost of labor.

As basalt aggregate is a natural aggregate also
available in plenty at low cost, an economical and
relatively high strength concrete is obtained by using
basalt aggregate as coarse aggregate in concrete
mixes.

Coarse aggregate replacement with 25% basalt to
increase in Compressive Strength, Split Tensile
Strength

For M50 Grade with basalt 25%, 50% 75%, 100% the
percentage increase in Compressive Strength, Split
Tensile Strength are 25.21%,10.5%.

For M60 Grade with basalt aggregate25%, 50% 75%,
100%  the percentage increase in Compressive
Strength, Split Tensile Strength are 6.46%, 4.62 %
respectively.

There is an increase in Compressive Strength of
Cylinders for M50 & M60 with basalt100% is 27.12 %
and 24.91 % respectively higher than Conventional
Concrete
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