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Abstract

This paper is part of a study investigating the structural characteristics of concrete using various combinations of lateritic sand
and lime stone filler as complete replacement for conventional river sand fine aggregate. The lime stone filler obtained from
limestone quarries. The concrete are made using varying contents of lateritic and lime stone filler as fine aggregate. The quantity
of laterite is varied from 0% to 100% against lime stone filler at intervals of 25%. Samples of concrete (eg.cubes and cylinders)
are made in three different grades, namely: M15, M20 and M25. It was found 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/mn? and 10.06 -15.5 N/mm? for the mixes considered. These results compare favourably with
those of conventional concrete. The concrete was found to be suitable for use as structural members for buildings and related

structures, where laterite content did not exceed 50%.

Index Terms: compressive strength, lateritic sand, lime stonefiller and tensile strength

* k%

1. INTRODUCTION

This paper is part of a study investigating theucgtrral
characteristics of concrete using various combamastiof
lateritic sand and lime stone filler as completplaeement
for conventional river sand fine aggregate. Limestare
sedimentary rocks primarily of calcium carbonate.
Limestones are generally obtained from the caleseo
remains of marine or fresh water organisms embedded
calcareous mud. They change from the soft chalksatd
crystalline rocks. The use of limestone as a cdacre
aggregate has sometimes been suspect on accouhé of
unsuitability of the poorer grade rocks, and aleoduse of a
widespread fallacy that limestone concrete is ftesistant to
the action of fire than concrete made from othejregates.
He suggested that the use of limestones might mot b
beneficial in concrete products, which are to beeduin
high-pressure steamFor many years has been increasingly
used in concrete as coarse aggregate, lime stiteveofi as a
main cement constituent. It is applied in high perfance
concrete as well as in normal or low performancecoete.
Compared to plain concrete with the same w/c ratid
cement type, concrete with high limestone fillentemt with
suitable particle size distribution possesses gdiger
improved strength characteristic€oncrete made with
limestone filler as partial replacement of natusahd in
concrete can attain lime stone filler up to 20% hweitt
adversely effecting concrete strendth. Limestone filler is

regularly used as mineral addition in self-compagti
concrete. In this overview, some interesting raswdte
summarized  concerning  hydration, microstructure
development, transport properties, and durabiij; Fly
ash can develop some mechanical strength, dueotdysl
pozzolanic reaction, strength which grows after gem
periods of time. The simultaneous presence ofithestone
filler and fly ash in cement cumulates the effatggermined

by every addition separately, prevailing the efeof the
addition present in a bigger proportion. The addsi of
limestone filler or fly ash — taken separately tiogether,
determine a decrease of the setting time for tlenddd
cements in comparison with Portland cement, theceff
being stronger in the case of cements with greadelition

of fly ash (20-30%]3]. The self compacting concretes with
the limestone filler show higher water permeabildapd
lower freeze — thaw resistance in the presenceedtets
than the concretes with the fly ash additive. These
parameters can be improved by the higher finendss o
limestone flour. The shortage of freeze — thawstasice
and the resistance to the attack of de-icers ie cdsthe
limestone containing self compacting concretes he t
consequence of the microstructure of cement mattixhe

use of limestone powder in cement and concreteigesv
economic and environmental advantages by reducing
Portland cement production and CO2 emission, a$ agel
improving the early and the later age compressirength
[5].In Konkan region of Maharashtra, the laterite stime
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commonly used for the construction purpose. Theee a
several laterite stone quarries in Konkan regiomrimy
excavationof laterite stone, around 25 — 30 per cent laterite
stone scrap is generated. It is estimated about 2.83 cum
of the laterite stone scrap is generated duringneadion of
about 11.33 cum of the laterite stone. This latesgtone
scrap creates problem iuarries and needs removal for
further excavation. In order to add value to thiaste
material, it is felt necessary to manufacture tloels using
different constituents that amsaiitable for the construction.
In this In this overview determine the Compresstrength,
toughness index and water absorption capacityeofaterite
stone scrap blocK$]. Laterite of relatively good quality for
building purpose (high compressive strength and \aater
absorption) [7].In India, the conventional concrete is
produced using natural sand from river beds as fine
aggregate. Decreasing natural resources poses the
environmental problem and hence government reisimicn
sand quarrying resulted in scarcity and significactease
in its cost. Normally particles are not presentiirer sand
up to required quantity. Digging sand, from rivezdbin
excess quantity is hazardous to environment. Tleg géts
dug in the river bed, affects the ground water lleveorder

to fulfill the requirement of fine aggregate, soaiernative
material must be found. The cheapest and the ¢aggsof
getting substitute for natural sand is obtainednftamestone
quarries, lateritic sand and crushing natural stpnaries is
known as manufactured sand. Laterite is a highlgtiered
material rich in secondary oxide of iron, aluminemboth.

It is nearly devoid of base and primary silicateg may
contain large amount of quarts, and kaolinite. titdehas
been used for well construction around the worldisl
cheap, environmentally friendly and abundantly kdé
building material in the tropical region. Concretsing
various combinations of lateritic sand and quarugtdas
complete replacement for conventional river santte T
result is found better workability and high comigs
strength[8] Concrete is the most commonly used material
for construction and their design consumes almusttatal
cement production in the world. The use of largartgities

of cement produces increasing £@missions, and as a
consequence the green house effect. A method tweeithe
cement content in concrete mixes is the use dafasfines
The ordinary Portland cement is partially replacsith
silica fume and natural sand is replaced with mactufed
sand by four proportions. The results indicated thare is
an increase in the compressive and Flexural stnef@jt
The ordinary Portland cement is partially replaceith
nano-silica by 0.75% and natural sand is fully aept with
manufactured sand, the better compressive strefigxioral
strength and better durability and corrosion rasise[10].
Concrete made with lateritic sand and lime stoflerfas
complete replacement for conventional river sande fi
aggregate in concrete can attain more or less same
compressive strength, tensile strength, permegpbilit
modulus of rupture and lower degree of shrinkagehas
control concrete. There are three different graatesused,
namely: M15, M20 and M25. For both conventionaldsan
and lateritic sand and lime stone filler. It is fouthat 0.55
water/cement ratio produced higher compressivengths

and better workability for M20 mix, proportion. $m we
are replacing the proportion of 25% laterite to 7%fbe
stone filler produced higher values of compressivength.

2. AIM OF THE STUDY

Fully replacement of lateritic sand and lime stdiier by
natural sand .The study is mainly done to find the
compression strength, corrosion resistance, tessi@ngth
and economy in practice.

3 .EXPERIMENTAL INVESTIGATION
3.1 Materials

3.1.1 Cement: Portland pozzolanic cement 53 grade
conforming to IS 8112 — 1989, and specific grawitfy
cement is found to be 3.15.

3.1.2Lateritic sand: Lateritic sand is partially replacement
of river sand .it is collected from BAG Groupsi@batore,
India. The bulk density of lateritic sand 1460rkgand the
specific gravity 2.56 and fineness modulus of r8end is
2.76.The properties of lateritic sand given in Eabl

Table - 1.Properties of lateritic sand

Physical properties of Lateritic sand

Liquid limit 28.76%
Plastic limit 13.4

Plasticity index 14

Moisture content 13.22%

Sieve analysis 0.53 mm to 4.2mm

3.1.3Lime stone filler: crushed limestone filler retained on
the sieve N0.300 is used with the specific gragit§4.The
chemical compositions of lime stone filler giventable 2
and sieve analysis of limestone filler & laterisand given
in table 3

Table — 2. Chemical analysis of lime stone filler

Component Limestone powder

Sio, 1.81

Fe0; 0.23

Al,O5 0.26

CaO 52.38

MgO 1.68

SO, 0.26

Blaine specific 390

surface [m2/kg]
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Table — 3.Sieve analysis of limestone filler & lateritic san

Mix | Conventional 25% 50% 75%
ratio concrete LAT:75lime LAT LAT
stone filler | :50lime | :25lime
stone stone
filler filler
M15 16.64 20.14 15.34 13.64
M20 22.12 26.72 20.42 18.72
M25 22.43 25.43 21.63 17.43

IS sieve lateritic sand% (limestone filler %
designation Passing Passing

4.75 mm 95.43 94.1

2.36mm 92.84 90.23

1.18mm 68.27 47.35

600nm 49.27 34.6

300um 30 23

150um 9.27 5.3

3.1.4 Fine aggregate Locally available river sand having
bulk density 1762 kg /fnis used and the specific gravity
2.73 and fineness modulus of river sand is 3.01

3.1.5 Course aggregate Considering all the above aspects,
blue granite crushed stone aggregate of 12 mm asmam
size and of typical particle shape “average andctulre
used as the course aggregate for the present imeatsh.
The aggregates are tested as per the procedureigi@iS:
2386- The bulk density of coarse aggregate 169M&gind
the specific gravity 2.78 and fineness modulus o#rse
aggregate 6.43

4. EXPERIMENTAL PROCEDURE

The mix ratio is prepared for 1:2:4, 1:1.58d 1:1:2, for
both conventional and also lateritic and lime stbiter. The
fine aggregate portion of the mix is achieved bynbiming
lateritic and lime stone filler in ratio with 25%%%, 50%-
50% and 75%-25%. The materials are then mixed
thoroughly before adding the prescribed quantitywater
and then mixed further to produced fresh concrétater
cements ratios of 0.55 were adopted. The specirsen i
prepared for compressive strength for cube siz8 850 x
150 mm. The cylinder of height 30 cm and 15 cm digmn

is prepared for tensile strength totally 108 cubed 108
cylinders are made. The specimens are tested day3, 14
days and 28 days with each proportion of conveatiamd
lateritic and lime stone filler.

5. RESULT AND DISCUSSION

The Compressive and tensile strength of concrete ar
presented in table below

The test is carried out conforming to IS 516 -1859btain
compressive strength of concrete at the 7days,a¥$ dnd
28 days. The cubes are tested using 400 tonne itapac
HELICO compressive testing machine (CTM) .The ressul
are presented in Fig.1, 2, 3, and 4

Table -4.7 DaysCompressive of strength of concrete

The 7days compressive strength of conventional revec
50%-50% (Lat & LSF)and 75% - 25%(Lat & LSF) coneret
21.03% ,31.29% and47.6% of compressive strength is
reduced when compared to the 25% - 75%( Lat & LSF)
concrete which is found that 1:2:4 mix ratio. The
compressive strength of conventional concrete, 50%-
(Lat & LSF) and 75% - 25 % (Lat & LSF) more or less
same having M20 and M25grade of concrete. TheilRes

of this test are show in table .4

Compressive strength(N/mm2)

[
Gouno

owo

7 Days compressive strength

Lime stone filler combination

Figure:1 7 days compressive strength of concrete

Table -5.14 Days compressive strength of concrete

Mix | Conventional 25% 50% 75%
ratio concrete LAT:75lime LAT LAT
stone filler | :50lime | :25lime
stone stone
filler filler
M15 19.19 21.26 19.06 15.16
M20 27.12 30.12 26.72 20.12
M25 27.26 28.26 27.06 21.26

The 14 days compressive strength of conventionatrede,
50%-50% (Lat & LSF) and 75% - 25% (Lat & LSF)
concrete 10.96 % ,11.54 % and40.23% of
strength is reduced when compared to the 25% - 1586&
LSF) concrete which is found that 1:2:4 mix ratibhe
compressive strength of conventional concrete, 50%-
(Lat & LSF) and 75% - 25% (Lat & LSF) more or lessme
having M20 and M25 grade of cocrete. The Resultthisf
test are show in table .5

compressive
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14 Days compressive Strength
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Conventional  25%Lat-75% 50%Lat-50% 75%Lat-25%
concrete Limestone  limestone  Limestone
filler filler filler

COMPRESSIVE STRENGTH (N/mm2)
~
1S}

lat & lime stone filler combinati

Figure:2 14 days compressive strength of concrete

Table -6. 28 Days compressive strength of concrete

oo W o
S v o ;o

;

15 + A
1(; =47 days
0 == 14 days
[} (W] [}
z F4 4 28 days

Compressive strength (N/ mm2)

25%Lat-75%LSF
50% Lat-50%LS~
75% Let-25%LSF
25%Lat-75%LSF
C% Let-50% LS+~
75% Let-25%LSF
25%Lat-75%LSF

50% Lat-50%LS~
75% Let-25%LSF

5

Mix Ratio

Figure:4. Compressive strength of concrete various mix
ratio

Mix | Conventional 250 50% 75% The test is carried out conforming to IS 516 -196@btain
ratio concrete LAT:75lime LAT LAT tensile strength of concrete at the 7 days, 14 @mgB.ZS
. . . days. The cylinders are tested using 400 tonne cigtpa
stone filler | :50lime | :25lime HELICO compressive testing machine (CTM) .The ressul
stone | stone are presented in Fig.5,6 & 7. Tensile strengthofccete are
filler filler presented in table below
M15 21.06 26.06 20.06 19.06 Table -7. 7 Days tensile strength of concrete
M20 33.12 36.12 35.12 23.12
M25 34.43 35.03 34.53 23.43 Mix | Conventional 25% 50% 75%
ratio concrete LAT:75lime LAT LAT
The 28 days compressive strength of conventionatrete, stone filler | :50lime | :25lime
50%-50% (Lat & LSF) and 75% - 25% (Lat & LSF) stone stone
concrete 23.30 % ,22.74 % and 36.64 % of compessi filler filler
strength is reduced when compared to the 25% - 15&6&
LSF) concrete which is found that 1:2:4 mix ratibhe
compressive strength of conventional concrete, 50%- m;g gig ggg ;gg ;g;
(Lat & LSF) and 75% - 25% (Lat & LSF) more or lessme : : — =
having M20 and M25 grade of concrete. The Restilthie M25 3.14 3.26 2.8 2.69

test are show in table .6

28 Days compressive strength
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Compressive strngth {N /mm2)

M25

o«
i

Conventional 25%Lat-75% 50% Lat-50% 75% Lat-25%
concrete  Limestone Limestone Limestone
filler filler filler

Lat & Lime stone filler combination

Figure:3 28days compressive strength of concrete

Concrete made with lateritic sand and lime stoflerfas
complete replacement for conventional river sande fi
aggregate in concrete can attain more comprestieagsh
25%LAT & 75% Lime stone filler at M20 grade of
concrete. The various combination of the compressiv
strength of concrete various mix ratios shown guie .4

The 7days tensile strength of conventional concre®8s-
50% (Lat & LSF) and 75% - 25% (Lat & LSF) concrete
4.47% ,8.94 % 17.88 % of tensile strength is redughen
compared to the 25% - 75%( Lat & LSF) concrete Whg
found that 1:2:4 mix ratio. The tensile strength of
conventional concrete, 50%-50% (Lat & LSF) and 75%
25% (Lat & LSF) more or less same having M20 and
M25grade of concrete. The Results of this testséwawv in
table .7

7 Days tensile strength of concrete

EMI15
- mNM20

M25

Conventional 25%Lat-75% 50% Lat-50% 75% Lat-25%
concrete  Limestone Limestone  Lime stone
filler filler filler

Tensile stremgth of concarete (N /mm2)

Lat & Lime stone filler commbination

Figure:5 7 days tensile strength of concrete
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Table -8. 14 Days tensile strength of concrete

Mix Conventional 25% 50% 75%
ratio concrete LAT:75lime LAT LAT
stone filler | :50lime | :25lime
stone stone
filler filler
M15 2.46 2.62 2.22 2.12
M20 3.1 3.74 2.89 2.75
M25 3.12 3.28 2.78 2.69

The 14 days tensile strength of conventional cdeci®0%-
50% (Lat & LSF)and 75% - 25%(Lat & LSF) concret&@.
% ,18.01 % and 23.54% of tensile strength is redwaeen
compared to the 25% - 75%( Lat & LSF) concrete Whg
found that 1:2:4 mix ratio. The tensile strength of
conventional concrete, 50%-50% (Lat & LSF) and 75%
25% (Lat & LSF) more or less same having M20 ancbM2
grade of concrete. The Results of this test arevshaable

.8

14 Days tensile strength

35

25

15 - mMI15

mM20
0.5

0 M25

Conventional 25%Lat-75% 50% Lat-50% 75%Lat-25%
concrete  Limestone  Limestone  Llimestone
filler filler filler

Tensile strength of concrete (N/MM2)

Lat & Lime stone filler combination

Figure:6 14 days tensile strength of concrete

Table -9. 28 Days tensile strength of concrete

Mix Conventional 25% 50% 75%
ratio concrete LAT:75lime LAT LAT
stone filler | :50lime | :25lime
stone stone
filler filler
M15 2.74 2.79 2.54 2.46
M20 3.46 3.52 3.41 2.92
M25 3.46 3.49 3.39 2.88

The 28 days tensile strength of conventional cdacead
25% - 75% ( Lat & LSF) concrete is more or less saiihe
tensile strength of , 50%-50% (Lat & LSF) and 75%56%
(Lat & LSF) concrete 9.84 % and 11.38 % of tensile
strength is reduced when compared to the 25% - 1586&
LSF) concrete which is found that 1:2:4 mix ratibhe
tensile strength of conventional concrete, 50%-50% &

LSF) and 75% - 25% (Lat & LSF) more or less samarita
M20 andM25 grade of concrete. The Results of this test are
show in table .9

28 Days tensile strength

mMIL5
BM20

M25

Conventional 25%Lat-/5% S0%Lat-50% /5%Lat-25%
concrete Limestone Limestone Limestone
filler filler filler

Tensile sangth of concrete in (N /mnm2)
= — ro o
o Lroe noro bnow bn

Lat & lime stone filler combination

Figure:7 28 days tensile strength of concrete
6. CONCLUSION

It can be seen from the results of this study that
combination of laterite and lime stone filler reqda
the conventional river sand in the production of
concrete for construction industry.

The compressive strength and tensile strength of
concrete using lateritic sand lime stone filler are
measured in the laboratory. Compressive strength an
tensile strength is found to increase with agecas f
normal concrete. The 28 — day compressive and
tensile strength is found 21.06 -35.2 N/fremnd 10.06
-15.5 N/mn? ™" different mixes. The above strength
properties the proportion of 25% laterite to 75%di
stone filler produced higher values of compressive
strength. For the same proportion of 25% lateite t
75% lime stone filler at 1:15:3 mix and 0.55 water
cement ratio, a logarithmic model has been develope
for predicting the compressive strength and terdl
concrete between 0 and 28 days.

Further work is required to get data for other
structural properties of the experimental concrete.
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