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Abstract
A study is conduct to determine the engineepraperties viz. Compressive Strength, tensile gtteand
water absorption capacity of the partially replaeetrof river sand and ordinary Portland cementretent days the
demand for river sand is increasing due to itseleasailability. Hence the practice of partiallypl&cing river sand
with M-Sand and ordinary Portland cement with listene powder is taking a tremendous growth. Itse aferred

from the literature that partially replacement ofmal sand with M-Sand and ordinary Portland cemtit lime
stone powder produces no appreciable increasenmprassive and tensile strength due to the variationix ratio.
The lime stone powder obtained from limestone desriThe concrete are made using varying contdris$and,
lime stone powder as fine aggregate and ordinanglé®o cement. The Samples of concrete (eg.cubes an
cylinders) are made in three different grades, manwl5, M20 and M25. It was found that 0.50 waterhent ratio
produced higher compressive strengths, tensilegtineand better workability for M25 mix proporticBpecifically
compressive, tensile strength and flexural stremgtiged from 18.14 — 36.72 N/mm2, 10.76 -18.5 N/nand

12.21- 40.08 N/mmz2

for the mixes considered. €hessults compare favorably with those of convertio

concrete. The concrete was found to be suitabladeras structural members for buildings and rélsteictures.

Keywords. compressive strength, flexural strength, limestgmowder, M-sand, tensile strength and water

absorption.

Introduction

This paper is part of a study investigating
the structural characteristics of concrete usimipua
combinations of M — Sand as patrtially replacement
for conventional river sand fine aggregate, and
Limestone powder partially replacement for ordinary
Portland cement. Lime stone powders are
sedimentary rocks primarily of calcium carbonate.
Limestone’s are generally obtained from the
calcareous remains of marine or fresh water
organisms embedded in calcareous mud. They
change from the soft chalks to hard crystallineksoc
The use of limestone as a concrete aggregate has
sometimes been suspect on account of the
unsuitability of the poorer grade rocks, and also
because of a widespread fallacy that limestone
concrete is less resistant to the action of firanth
concrete made from other aggregates. He suggested
that the use of limestones might not be beneficial
concrete products, which are to be cured in high-
pressure steam. For many years has been
increasingly used in concrete as coarse aggregate,
lime stone powder or as a main cement constituent.

is applied in high performance concrete as welhas
normal or low performance concrete. Compared to
plain concrete with the same w/c ratio and cement
type, concrete with high limestone powder content
with suitable particle size distribution possesses
generally improved strength characteristics. Cdecre
made with limestone powder as partial replacement
of ordinary Portland cement in concrete can attain
lime stone powder up to 10% without adversely
effecting concrete strength .Concrete made with
limestone filler as partial replacement of cemiant
concrete can attain lime stone filler up to 20%
without adversely effecting concrete strength [1].
Concrete using various combinations of lateritindsa
and lime stone filler as complete replacement for
conventional river sand fine aggregate. It was fbun
that 0.55 water/cement ratio produced higher
compressive strengths, tensile strength and better
workability for M20 mix, proportion. Specifically
compressive and tensile strength ranged from 21.06
35.2 N/mm2 and 10.06 -15.5 N/mm2 for the mixes
considered [2]. Limestone filler is regularly usas
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mineral addition in self-compacting concrete. Iisth
overview, some interesting results are summarized
concerning hydration, microstructure development,
transport properties, and durability [3]. The aidais

of limestone filler or fly ash — taken separately o
altogether, determine a decrease of the setting tim
for the blended cements in comparison with Portland
cement, the effect being stronger in the case of
cements with greater addition of fly ash (20-30%)
[4]. The self compacting concretes with the limesto
filler show higher water permeability and lower
freeze — thaw resistance in the presence of ds-icer
than the concretes with the fly ash additive. These
parameters can be improved by the higher finenkss o
limestone flour. The shortage of freeze — thaw
resistance and the resistance to the attack ofets-i

in case of the limestone containing self compacting
concretes is the consequence of the microstructure
cement matrix [5]. In India, the conventional caeter

is produced using natural sand from river bedsres f
aggregate. Decreasing natural resources poses the
environmental problem and hence government
restriction on sand quarrying resulted in scaraity
significant increase in its cost The cheapest ded t
easiest way of getting substitute for natural send
obtained from limestone quarries , lateritic sand a
crushing natural stone quarries is known as
manufactured sand The ordinary Portland cement is
partially replaced with nano-silica by 0.75% and
natural sand is fully replaced with manufactured
sand, the better compressive strength, flexural
strength and better durability and corrosion
resistance[6]. In Konkan region of Maharashtra, the
laterite stone is commonly used for the constructio
purpose. There are several laterite stone quairmies
Konkan region. During excavation of laterite stone,
around 25 — 30 per cent laterite stone scrap is
generated. It is estimated that about 2.83 cunhef t
laterite stone scrap is generated during excavation
about 11.33 cum of the laterite stone. This laterit
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are used, namely: M15, M20 and M25. It is found
that 0.50 water/cement ratio produced higher
compressive strengths and better workability for5sM2
mix, proportion. Since we are replacing the
proportion of 50% M- Sand to 10% lime stone
powder produced higher values of compressive
strength and tensile strength.

Experimental Investigation
Materials

Cement Portland pozzolanic cement 53
grade conforming to IS 8112 — 1989, and specific
gravity of cement is found to be 3.18. The Chemical
properties of cement given in Table.1

lime stone powder : lime stone powder
conforming to IS 8112 — 1989, and specific graaty
cement is found to be 2.95. The Chemical properties
of lime stone given in Table.1

Fine Aggregate: Locally available river
sand having bulk density 1782 kg¥ims used and the
specific gravity 2.68 and fineness modulus of river
sand is 3.11

Manufactured sand: M-Sand is replaced is
fully replacement of river sand .it is collectearfr
BAG Groups Coimbatore, India. The bulk density of
manufactured Sand 1560 kd/nand the specific
gravity 2.57 and fineness modulus of rive Sand is
2.78. The sieve analysis of river sand and M-Sand i
given in table 2

Course aggregate:  Considering all the
above aspects, blue granite crushed stone aggregate
of 12.5mm as maximum size and of typical particle
shape “average and cubic” are used as the course
aggregate for the present investigation. The
aggregates are tested as per the procedure given in
BIS: 2386- The bulk density of coarse aggregate
1630 kg/m2 and the specific gravity 2.79 and
fineness modulus of coarse aggregate 6.93

Table 1. Chemical properties of lime stone powder and
cement

stone scrap creates problem in quarries and needs
removal for further excavation. In order to addueal

to this waste material, it is felt necessary to

manufacture the blocks using different constituents

that are suitable for the construction. In thisttis

overview determine the Compressive strength,

toughness index and water absorption capacityef th

laterite stone scrap blocks [7]. Laterite of relaly

good quality for building purpose (high compressive

strength and low water absorption) [8]. The coreret

Chemical properties of cement and Lime stone
powder

Component Cement Lime stone powder
Sio, 21.8 1.81

Al1,0; 4.8 0.23

Fe0; 3.8 0.26

CaO 63.3 52.38

SO 2.04 1.68

MgO 0.91 0.26

Na,0 0.21 -

are made using varying contents of M-Sand, lime
stone powder as fine aggregate and ordinary Pdrtlan
cement in concrete can attain more or less same
compressive strength, tensile strength, permewpbilit
modulus of rupture and lower degree of shrinkage as
the control concrete. There are three differentigsa
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Table 2. Sieveanalyssof river sand & M-Sand

IS Seve|River sand% |M - sand% Passing
designation Passing

4.75 mm 99.43 98.1

2.36mm 95.84 98.23

1.18mm 66.27 43.35

600nm 47.27 29.6

300um 30 23

150um 9.27 5.3

Experimental Procedure

The mix ratio is prepared for 1:2:4, 1:1.
and 1:1:2, for conventional and alsc- Sand lime
stone powder. The fine aggregate and ordil
Portland cement portion of the mix is achieved
combining M-Sand and lime stone powdel ratio
with 50 %-10 %, 50%20% and 50¢-30%. The
materials are then mixed thoroughly before adi
the prescribed quantity of water and then mi
further to produced fresh concrete. Water cem
ratios of 0.50 were adopted. The specimer
prepared for cmpressive strength for cube size (:
X 150 x 150) mm. The cylinder of height 30 cm i
15 cm diameter is prepared for tensile strengthll{o
108 cubes and 108 cylinders are made. The spec
size of (70x10x10) cm is used for flexural stren
test. Fordurability test mortar specimen is prepa
in a mix ratio of 1:3, the cube size of (50 x50
mm is prepared for water absorption test.
specimen is tested 28 days totally for 12 cubsthdl
specimens are demoulded after 24 hours, and ¢
is done in water for 7 days, 14 days and 28 days.
specimens are tested for 7 days, 14 days and 2£
with each proportion of lime stone powder an-
Sand mix.

Result and Discussion
A. The Compressive strength of concrete
presented in table below

Thetest is carried out conforming to IS 5
-1959 to obtain compressive strength of concre!
the 7days, 14 days and 28 days. The cubes ard
using 400 tonne capacity HELICO compress
testing machine (CTM) .The results are presente
Fig.1, 2,and 3

Table 3. 7 Days Compr essive strength of concrete
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The 7days compressive strength
conventional concrete, 5028% (M-Sand & LSP)
and 50% - 30% (MBand & LSP) concrete 19.84
,29.39% and54.98% of compressive strengtl
reduced when compared to the 5- 10% (M-Sand
& LSP) concrete which is found that 1:2:4 mistio.
The compressive strength of conventional conc
50%-20% (MSand & LSP) and 50¢- 30% (M-Sand
& LSP) more or less same having M20 ¢
M25grade of concrete. The Results of this test
show in table .3

7 Days compressive strength

t

Comprossive siremgih N/ oom 2
L E ?/
GiZ 5

Compinationof M- Sand and Lime Stone powier

Figure:1 7 days compressive strength of concrete

Table-4. 14 Days Compressive strength of concrete

Mix
ratio | Conventional
concrete
50 % M -{50% M -| 50 % M -
Sand-10% | Sand-20%| Sand-30%
LSP LSP LSP
M15
18.29 21.26 19.06 16.16
M 20
28.12 30.12 26.72 19.12
M 25
29.16 31.26 27.06 21.26

The 14 days compressive strength

Mix 50 % M -| 50 % M- | 50 % M -
rati Conventional | Sand- Sand Sand-
0 concrete 10% LSP | 20% LSF | 30% LSP
M15 | 17.64 21.14 16.34 13.64
M20 | 23.12 27.72 21.42 18.72
M25 | 22.43 28.43 22.63 19.43

conventional concrete, 5028% (M-Sand & LSP)
and 50% - 30% (MsBand & LSP) concrete 16.24
,11.54% and 31.58% of compressive strengt
reduced when compared to the 5- 10% (M-Sand
& LSP) concrete which is found that 1:2:4 matio.
The compressive strength of conventional conc
50%-20% (MSand & LSP) and 50¢ 30% (M-Sand
& LSP) more or less same having M20 «
M25grade of concrete. The Results of this test
show in table .4
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14 Drays compressive strength

Compressive strengibh 5 f mm2

Combination of M - Sand and L lme Sione Powder
Figure:2 14 days compressive strength of concrete

Table-5. 28 Days Compressive strength of concrete

ISSN: 2277-9655
Impact Factor: 1.852

The test is carried out conforming to IS £-1959 to
obtain tensile strength of concrete at the 7 dayk
days and 28 days. The cylinders are tested usifi(
tonne capacity HELIC@ompressive testing machi
(CTM) .The results are presented in Fig.4,5
Table-6. 7 Days Tensile strength of concrete

Mix
ratio | Conventional
concrete
50 % M -{50 % M-|50 % M -
Sand-10% | Sand-20%| Sand-30%
LSP LSP LSP
M15
2.05 2.46 2.24 2.12
M20
2.82 2.98 2.85 2.66
M25
2.94 3.06 2.8 2.69

Mix
ratio | Conventional 50 % M
concrete -Sand- | 50 % M- | 50 % M -
10% Sand Sand-
LSP 20% LSF | 30% LSP
M15
22.06 26.06 20.06 19.06
M 20
30.12 32.12 29.12 23.12
M25
31.43 34.03 32.53 23.43

The 28 days compressive strength
conventional concrete, 50%-20% {&and & LSP)
and 50% - 30% (Msand & LSP) concrete 18.149
29.91% and 36.72% of compressive strengtl
reduced when compared to the 50%0% (M-Sand
& LSP) concrete which is found that 1: mix ratio.
The compressive strength of conventional conc
50%-20% (M-Sand & LSP) and 50980% (M-Sand
& LSP) more or less same having M20
M25grade of concrete. The Results of this test
show in table .5

28 Days compressive strength

111

Campiressdve stireagth o ™ nml

Sand- ¥

1

Comblaation of M - Sand and Hme stone pev der

Figure:3 28 days compr essive strength of concrete
B. Tensile strength of concrete are presented in
table below

The 7days tensile strength of conventic
concrete, 50%-20% (Msand & LSP) and 50¢- 30%
(M-Sand & LSP) concrete 20% ,10.39% and 16.!
of tensile strength is reduced when compared e«
50% - 10% (M-Sand & LSRjoncrete which is foun
that 1:2:4 mix ratio. The tensile strength
conventional concrete, 5028% (M-Sand & LSP)
and 50% - 30% (Msand & LSP) more or less sal
having M20 and M25grade of concrete. The Res
of this test are show in table .6

7 Diays tensile strength of concrete

Tensile stvemngth b ™ 7 a2

Combination of M- Sand and lime sone powder

Figure:4 7 daystensile strength of concrete

Table-7. 14 Days Tensile strength of concrete

Mix
ratio | Conventional
concrete 50 % M

50 % M -| 50 % M -| -Sand-
Sand-10% | Sand-20%| 30%
LSP LSP LSP

M15 | 2.46
2.52 2.12 2.12

M20 | 2.92
3.24 2.89 2.75
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M25 | 3.02

3.34 2.6€ 2.6

The 14 days tensile strength of conventic
concrete, 50%-20% (Mband & LSP) and 50¢- 30%
(M-Sand & LSP) concrete 5 % ,18.89% and 18.¢
of tensile strength is reduced when compared e«
50% - 10% (MSand & LSP) concrete which is fou
that 1:2:4 mix ratio. The tensile strength
conventional concrete, 50%-20% {&and & LSP)
and 50% - 30% (Msand & LSP) more or less sal
having M20 and M25grade of concrete. The Res
of this test are show in table .7

14 Drays tensile strength

= —

—

e i—

Tensile stremgih of comorete ™ /mand |

combination of M - Sand - Linse stone posder

Figure:5 14 daystensile strength of concrete
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28 Dhays tensile strength

———
e — =5

——
R -—._\__\__*
—

T 2

Fensibe strmgils of concreie im ™
[ ]

L'emhl:r;.llliun wl .'l!‘-jhullam-l-.ll.l!un- stone po der

Figure:6 28 daystensile strength of concrete

C. Flexural strength of concret
The test is carried out conforming to IS &

-1959 to obtain flexural strength of concrete a
28 days are tested using loading frame 750 kN.
results are presented in FigThe 28 days Flexura
strength of conventional concrete, £-20% (M-
Sand & LSP) and 50% 30% (M-Sand & LSP)
concrete 12.21 % ,22.79% and 40.08% flexural
strength is reduced when compared to the - 10%
(M-Sand & LSP) concrete which is found that:4
mix ratio. The flexural strength of conventioni
concrete, 50%-20% (Msand & LSP) and 50¢- 30%
(M-Sand & LSP) more or less same having M20
M25grade of concrete. The Results of this test
show in table .9

Table-9. 28 days Flexural strength of concrete

(M-Sand & LSP) and 50% 30% (M-Sand & LSP)

more or less same having M20 and M25grads
concrete. The Results of this test are show iretet

Table -8. 28 Days Tensile strength of concrete Mix
) ratio | Convention
Mix . al concrete | 50 % M -| 50 % M -| 50 % M -
ratio Sg:éi?élonal 50 % M -150 % M-1|50% M - Sand-10% | Sand- Sand-
Sand-10% | Sand20% | Sand-30% LSP 20% LSP| 30% LSP
LSP LSP LSP M15 | 7.12
M15 | 2.52 7.99 6.51 5.36
2.79 2.45 2.36 M20 | 9.14
M20 | 3.09 3.3 391 292 T 10.32 8.21 6.92
M25 | 3.16 3.44 3.39 2.83 9.88 8.39 6.83
The 28days tensile strength of conventio
concrete, 50%-20% (Mband & LSP) and 50¢- 30% 34 Days Flexural strength
(M-Sand & LSP) concrete 10.714 % ,13.89% "
18.82% of tensile strength is reduced w E r‘/’J\
compared to the 50% - 10% (Band & LSP Z P
concrete which is found that 1:2:4 miatio. The ; N
tensile strength of conventional concrete, -20% E —"

I SDNM:  SO%M
Sand-10%  Sand-20

r'nnuull-mlal M- .‘um.i aml L imse stome pawiler

Figure:7 28 daysflexural strength of concrete
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D. Water absorption test

This test is done as per procedure given in ASTI
642-97 by overdrying method. For this test 50mmr
50mm x 50mm cubes are cast. After 24 hour:
remolding, the specimens are kept immersec
water. At the end of 28 days, thpecimens are take
from the curing tank and adried to remove th
surface moisture then taken the initial weight (&l
taken. The final weight (W2) is taken to tl
specimens are dried in an oven at a temperatu
100+10 C for 48 hrs, and allowed tcool at roon
temperature. Results of this test are show in tdlf

Table-10. Water absorption test

Mix
ratio | Conventional
concrete
50 % M -|50 % M- |50 % M -
Sand-10% | Sand20% | Sand-30%
LSP LSP LSP
M15 | 6.65
6.99 7.51 8.36
M20 | 4.41
7.32 8.21 9.92
M25 | 4.32
7.08 8.39 9.83

Conventional concrete specimen resulte
decrease of the water absorption and permeabifi
the concrete when compare to 50@% (M-Sand &
LSP) , 50% - 20% and 5080% (M-Sand & LSP)
mix.

18 Days %e of Water absorption

-~

P

g

Yo of WY ater absarption

Sand- X

Various Mix Ratia

Figure:8 28 days % of Water absorption test

Conclusion

It can be seen from the results of this st
that the combination of MSand and lime stor
powder replaces the conventional river sand
ordinary Portland cement in the production
concrete for construction industry.

The compressive strength, tensile strer
and flexural strength of concrete and we
absorption test using MSand and lime stor
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powder are measured in the laboratory. Compre:
strength, tensile strength and flexural strengtl
found to increasavith age as for normal concre
The 28 —day compressive, tensile strength
flexural strength is found 18.1— 36.72 N/mm,
10.76 -18.5 N/mr and 12.21 40.08 N/mm for
different mixes. The above strength properties
proportion of 50%-10% (Msand & LSP) produced
higher values of compressive, tensile and flex
strength. For the same proportion of £-10% (M-
Sand & LSP) at 1:1:2 mixes and 0.50 water cer
ratio. The water absorption is Conventional core
specimen resulted to decrease of the r absorption
and permeability of the concrete when compar
50%-10% (MSand & LSP) Further work
required to get data for other structural properté
the experimental concrete
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