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Abstract: A study is conduct to determine the engineeringpertiesviz. Compressive Strength, tensile
strength and water absorption capacity of the gdfrtieplacement of river sand and ordinary Podlaament .

In recent days the demand for river sand is inangadue to its lesser availability. Hence the praciof
partially replacing river sand with M-Sand and oty Portland cement with lime stone powder isngla
tremendous growth. It is also inferred from therkiture that partially replacement of normal sartt #-Sand
and ordinary Portland cement with lime stone powgleduces no appreciable increase in compressige an
tensile strength due to the variation in mix rafibe lime stone powder obtained from limestone Gesr The
concrete are made using varying contents of M-Saliche stone powder as fine aggregate and ordinary
Portland cement. The Samples of concrete (eg.camesylinders) are made in three different gradamely:
M15, M20 and M25. It was found that 0.50 water/cetrratio produced higher compressive strengthsileen
strength and better workability for M25 mix, propon. Specifically compressive, tensile strength daxural
strength ranged from 18.14-36.72 N/fmd0.76-18.5N/mrand 12.21- 40.08 N/nfrfor the mixes considered.
These results compare favourably with those of entienal concrete. The concrete was found to beldei

for use as structural members for buildings anateel structures.
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I. INTRODUCTION

This paper is part of a study investigating thectrral characteristics of concrete using varicuslzinations

of M — Sand as partially replacement for converdioriver sand fine aggregate, and Limestone powder
partially replacement for ordinary Portland cemeriine stone powders are sedimentary rocks primanly
calcium carbonate. Limestone’s are generally obthiftom the calcareous remains of marine or freatemw
organisms embedded in calcareous mud. They chaogetlie soft chalks to hard crystalline rocks. Tke of
limestone as a concrete aggregate has sometimasshepect on account of the unsuitability of therpo
grade rocks, and also because of a widespreadyfdltat limestone concrete is less resistant toatton of

fire than concrete made from other aggregates.uggested that the use of limestones might not beflmial

in concrete products, which are to be cured in{pigissure steamFor many years has been increasingly used
in concrete as coarse aggregate, lime stone poadas a main cement constituent. It is applied ighh
performance concrete as well as in normal or lovigpeance concrete. Compared to plain concrete thith
same w/c ratio and cement type, concrete with Higlestone powder content with suitable particleesiz
distribution possesses generally improved strewg#racteristicsConcrete made with limestone powder as
partial replacement of ordinary Portland cementancrete can attain lime stone powder up to 10%owit
adversely effecting concrete strengfloncrete made with limestone filler as partiglaeement of cement in
concrete can attain lime stone filler up to 20%hwaitt adversely effecting concrete strefg@oncrete using
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various combinations of lateritic sand and limenstdiller as complete replacement for conventionedr sand
fine aggregate. It was found that 0.55 water/cematio produced higher compressive strengths, leensi
strength and better workability for M20 mix, profion. Specifically compressive and tensile stregggh
ranged from 21.06 -35.2 N/nfnand 10.06 -15.5 N/mhfor the mixes considerédLimestone filler is
regularly used as mineral addition in self-compagitoncrete. In this overview, some interestingiltesare
summarized concerning hydration, microstructureetisyment, transport properties, and durafilitfhe
additions of limestone filler or fly ash — takerpagately or altogether, determine a decrease dofdttng time
for the blended cements in comparison with Portlegichent, the effect being stronger in the casespfents
with greater addition of fly ash (20-30%Yhe self compacting concretes with the limestalter §how higher
water permeability and lower freeze — thaw resistan the presence of de-icers than the concrdthgive fly
ash additive. These parameters can be improvedhdyhigher fineness of limestone flour. The shortafje
freeze — thaw resistance and the resistance tatthek of de-icers in case of the limestone comtgiself
compacting concretes is the consequence of theostiocture of cement matfixin India, the conventional
concrete is produced using natural sand from rfbegts as fine aggregate.Decreasing natural resoposes
the environmental problem and hence governmenticksh on sand quarrying resulted in scarcity and
significant increase in its cost The cheapest hadasiest way of getting substitute for naturatisa obtained
from limestone quarries , lateritic sand and cmighiatural stone quarries is known as manufactsaed The
ordinary Portland cement is partially replaced wittno-silica by 0.75% and natural sand is fullylaegd with
manufactured sand, the better compressive streffigtkyral strength and better durability and coioos
resistanceThis laterite stone scrap creates problenguarries and needs removal for further excavation.
order to add value to this waste material, it ik feecessary to manufacture the blocks using differ
constituents that arsuitable for the construction. In this In this oxiew determine the Compressive strength,
toughness index and water absorption capacity @fldterite stone scrap bloéksaterite of relatively good
quality for building purpose (high compressive stfa and low water absorptidn)The concrete are made
using varying contents of M-Sand , lime stone pawae fine aggregate and ordinary Portland cement in
concrete can attain more or less same compredsamgth, tensile strength, permeability, modulusugfture
and lower degree of shrinkage as the control ceeciithere are three different grades are used, Ipaivia5,
M20 and M25. It is found that 0.50 water/cementorgiroduced higher compressive strengths and better
workability for M25 mix, proportion. Since we areplacing the proportion of 50% M- Sand to 10% listene
powder produced higher values of compressive dtineangd tensile strength.

Il. EXPERIMENTAL INVESTIGATION
2.1 Materials

2.1.1 Cement:Portland pozzolanic cement 53 grade conformingSt@112 — 1989, and specific gravity of
cement is found to be 3.18. The Chemical propedieement given in Table.1.

2.1.2 lime stone powderiime stone powdeconforming to IS 8112 — 1989, and specific graatycement is
found to be 2.95. The Chemical properties of litome given in Table.1.

2.1.3 Fine Aggregateiocally available river sand having bulk density827kg /ni is used and the specific
gravity 2.68 and fineness modulus of river san8.11

Table 1.Chemical properties of lime stone powder and cement

Chemical properties of cement and Lime stone powder
Component Cement Lime stone powder
Sio 21.8 1.81
A1,0; 4.8 0.23
Fe0; 3.8 0.26
CaO 63.3 52.38
SG; 2.04 1.68
MgO 0.91 0.26
Na0 0.21 -
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2.1.4 Manufactured sand M-Sand is replaced is fully replacement of rigand .it is collected from BAG
Groups Coimbatore, India. The bulk density of nfaotured Sand 1560 kgfnand the specific gravity 2.57
and fineness modulus of rive Sand is 2.78. Theesaalysis of river sand and M-Sand is given ifet2b

2.1.5 Course aggregateConsidering all the above aspects, blue gramitshed stone aggregate of 12.5mm as
maximum size and of typical particle shape “average cubic” are used as the course aggregatedqrédsent
investigation. The aggregates are tested as peortdoedure given in BIS: 2386- The bulk densitycofirse
aggregate 1630 kg/m2 and the specific gravity and®fineness modulus of coarse aggregate 6.93.

Table.2 Sieve Analysis of River Sand & M - Sand

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

[ll. EXPERIMENTAL PROCEDURE

The mix ratio is prepared for 1:2:4, 1:1.%8d 1:1:2, for both conventional and also M- Sanuk|stone
powder. The fine aggregate and ordinary Portlamaece portion of the mix is achieved by combining $&nd
and lime stone powder in ratio with 50 %-10 %, 58846 and 50%-30%. The materials are then mixed
thoroughly before adding the prescribed quantityvater and then mixed further to produced freshcoze.
Water cements ratios of 0.50 were adopted. Theirspeacis prepared for compressive strength for czibe
(150 x 150 x 150) mm. The cylinder of height 30 @and 15 cm diameter is prepared for tensile stretuyéily
108 cubes and 108 cylinders are made. The spedinerof (70x10x10) cm is used for flexural strentgsi.
For durability test mortar specimen is prepared imix ratio of 1:3, the cube size of (50 x50 x &@n is
prepared for water absorption test. The specimdasi®ed 28 days totally for 12 cubs. All the spexmimare
demoulded after 24 hours, and curing is done irewftr 7 days, 14 days and 28 days. The specimens a
tested for 7 days, 14 days and 28 days with eamgboption of lime stone powder and M-Sand mix.

IV. RESULT AND DISCUSSION
4.1 Compressive strength of concrete

The test is carried out conforming to IS 516 -185®btain compressive strength of concrete at tayg, 14
days and 28 days. The cubes are tested using A66 tmpacity HELICO compressive testing machineMTT
.The results are presented in Fig.1, 2,and 3.

The 7days compressive strength of conventionalresec50%-20% (M-Sand & LSP) and 50% - 30% (M-Sand
& LSP) concrete 19.84% ,29.39% and54.98% of cosgive strength is reduced when compared to the-50%
10% (M-Sand & LSP) concrete which is found that4.:@ix ratio. The compressive strength of converglio
concrete, 50%-20% (M-Sand & LSP) and 50% - 30% @né& LSP) more or less same having M20 and
M25grade of concrete. The Results of this tesshosv in table .3.

The 14 days compressive strength of conventionatrete, 50%-20% (M-Sand & LSP) and 50% - 30% (M-
Sand & LSP) concrete 16.24% ,11.54% and 31.58%awhpressive strength is reduced when compareceto th
50% - 10% (M-Sand & LSP) concrete which is foundtti:2:4 mix ratio. The compressive strength of
conventional concrete, 50%-20% (M-Sand & LSP) abth5 30% (M-Sand & LSP) more or less same having
M20 and M25grade of concrete. The Results of g#gsdre show in table .4.

The 28 days compressive strength of conventionatrete, 50%-20% (M-Sand & LSP) and 50% - 30% (M-
Sand & LSP) concrete 18.14% , 29.91% and 36.72%awnfpressive strength is reduced when compardueto t

50% - 10% (M-Sand & LSP) concrete which is foundtti:2:4 mix ratio. The compressive strength of
conventional concrete, 50%-20% (M-Sand & LSP) a@d%h5 30% (M-Sand & LSP) more or less same having
M20 and M25grade of concrete. The Results of #gsdre show in table .5.
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Figure:3 28 days compressive strength of concrete

Table -3.7 Days Compressive strength of concrete

Mix Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio concrete 10% LSP 20% LSP 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

Table -4.14 Days Compressive strength of concrete

Mix | Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio | concrete 10% LSP 20% LSP 30% LSP
M15 18.29 21.26 19.06 16.16
M20 28.12 30.12 26.72 19.12
M25 29.16 31.26 27.06 21.26

Table -5.28 Days Compressive strength of concrete

Mix Conventional 50% M — 50% M — 50% M —
ratio concrete Sand-10% LSP  Sand-20% LSP Sand-30% LSP
M15 | 22.06 26.06 20.06 19.06
M20 | 30.12 32.12 29.12 23.12
M25 | 31.43 34.03 32.53 23.43

4.2. Tensile strength of concrete

The test is carried out conforming to IS 516 -185®btain tensile strength of concrete at the sdag days
and 28 days.The cylinders are tested using 400=teapacity HELICO compressive testing machine (CTM)
The results are presented in Fig.4,5 & 6.
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Figure:6 28 days tensile strength of concrete

The 7days tensile strength of conventional cor¢cr@®%-20% (M-Sand & LSP) and 50% - 30% (M-Sand &
LSP) concrete 20% ,10.39% and 16.08% of tengingth is reduced when compared to the 50% - 10% (M
Sand & LSP) concrete which is found that 1:2:4 naitto. The tensile strength of conventional coreré0%-
20% (M-Sand & LSP) and 50% - 30% (M-Sand & LSP) enor less same having M20 and M25grade of
concrete. The Results of this test are show iret&bl

The 14 days tensile strength of conventional cetec50%-20% (M-Sand & LSP) and 50% - 30% (M-Sand &
LSP) concrete 5 % ,18.89% and 18.89% of tengikngth is reduced when compared to the 50% - 10% (M
Sand & LSP) concrete which is found that 1:2:4 naitto. The tensile strength of conventional corer&0%-
20% (M-Sand & LSP) and 50% - 30% (M-Sand & LSP) enor less same having M20 and M25grade of
concrete. The Results of this test are show iretabl

Table -6. 7 Days Tensile strength of concrete

Mix Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio concrete 10% LSP 20% LSP 30% 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

Table -7. 14 Days Tensile strength of concrete

Mix | Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio | concrete 10% LSP 20% LSP 30% LSP
M15 2.46 2.52 2.12 2.12
M20 2.92 3.24 2.89 2.75
M25 3.02 3.34 2.68 2.6
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The 28 days tensile strength of conventional aeteci50%-20% (M-Sand & LSP) and 50% - 30% (M-Sand &
LSP) concrete 10.714 % ,13.89% and 18.82% of leessiength is reduced when compared to the 50086 1
(M-Sand & LSP) concrete which is found that 1:2:& matio. The tensile strength of conventional aente,
50%-20% (M-Sand & LSP) and 50% - 30% (M-Sand & L&®ye or less same having M20 and M25grade of
concrete. The Results of this test are show iretabl

Table -8.28 DaysTensile strength of concrete

Mix Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio concrete 10% LSP 20% LSP 30% LSP
M15 2.52 2.79 2.45 2.36
M20 3.09 3.32 3.21 2.92
M25 3.16 3.44 3.39 2.83

4.3. Flexural strength of concrete

The test is carried out conforming to IS 516 -19&®btain flexural strength of concrete at thed2§s are
tested using loading frame 750 kN. The results paesented irFig.7. The 28 days Flexural strength of
conventional concrete, 50%-20% (M-Sand & LSP) a5 30% (M-Sand & LSP) concrete 12.21 % ,22.79%
and 40.08% of flexural strength is reduced whengared to the 50% - 10% (M-Sand & LSP) concretectwvhi
is found that 1:2:4 mix ratio. The flexural stremgtf conventional concrete, 50%-20% (M-Sand & L&Rj
50% - 30% (M-Sand & LSP) more or less same havi2@ ind M25grade of concrete. The Results of tisis te
are show in table .9.
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Figure:7 28 days flexural strength of concrete

Table -9. 28 days Flexural strength of concrete

Mix Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio concrete 10% LSP 20% LSP 30% LSP

M15 7.12 7.99 6.51 5.36
M20 9.14 10.32 8.21 6.92
M25 10.27 9.88 8.39 6.83

4.4. Water absorption test

This test is done as per procedure given in ASTM4@-97 by oven-drying method. For this test 50mm x
50mm x 50mm cubes are cast. After 24 hours of rdimg] the specimens are kept immersed in watethét
end of 28 days, the specimens are taken from thegctank and air-dried to remove the surface riogsthen
taken the initial weight (W1) is taken. The finagight (W2) is taken to the specimens are driechioen at a
temperature of 100+1@ for 48 hrs, and allowed to cool at room tempe®atResults of this test are show in
table.10.Conventional concrete specimen resulted to decrefadee water absorption and permeability of the
concrete when compare to 50%-10% (M-Sand & LSP) 5@0% and 50%-30% (M-Sand & LSP) mix.
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Table -10. Water absorption test
Mix Conventional 50 % M -Sand- | 50 % M -Sand-| 50 % M -Sand-
ratio concrete 10% LSP 20% LSP 30% 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

V. CONCLUSION

It can be seen from the results of this study thatcombination of M- Sand and lime stone poweégtaces
the conventional river sand and ordinary Portlaethent in the production of concrete for construrctio
industry.

The compressive strength, tensile strength andifééstrength of concrete and water absorption tegsing
M- Sand and lime stone powder are measured inaberdtory. Compressive strength, tensile strength a

flexural

strength is found to increase with agef@snormal concrete. The 28 — day compressive,ileens

strength and flexural strength is found 18.14 736\/mnf, 10.76 -18.5 N/mfand 12.21- 40.08 N/mfnfor
different mixes. The above strength propertiespitugortion of 50%-10% (M-Sand & LSP) produced highe
values of compressive, tensile and flexural stiengor the same proportion of 50%-10% (M-Sand & ) &P
1:1:2 mixes and 0.50 water cement ratio. The walsiorption is Conventional concrete specimen resth
decrease of the water absorption and permeabiflityeoconcrete when compare to 50%-10% (M-Sand )LS
Further work is required to get data for otherdtrital properties of the experimental concrete.
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