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Abstract— Concrete bring the most important and widely used material is called upon to possess very high strength and sufficient workability
properties. Today the construction industry is in need of finding cost efficient material for increasing the strength of concrete structure. Great quantities
of steel waste are generated from industries related to lathe. Steel waste is replacement level of 0%, 3%, 6% and 9% the concrete specimen (cube,
cylinder and beam) produced were cured in water for 7, 28 days. Material study and the Mix proportions are calculated for M25 grade of concrete. The
water cement ratio is 0.40.From the experimental studies it has observed that the optimum percentage of lathe waste for high strength concrete.In the
present experimental investigation an attempt from the lathe machine is used as a lathe waste in cement concrete for various construction works and to
optimize fiber content. The outcome of this project shall be useful for various industries and workshop generating steel scrap from lathe machine

Index Terms— Lathe waste — Tension Zone — M-Sand - Compressive strength — Split tensile strength — Flexural strength.

1 INTRODUCTION

C

oncrete is the most commonly used building material in the

world. It is estimated that this consumption of concrete within

the world is of the order of 10 billion tones per annum. Hu-
mans consume no material except water in such tremendous quanti-
ties.
It is a composite material. Concrete is artificial stone made of Port-
land cement, coarse aggregates and fine aggregates and water. Ag-
gregates are 65% -80% of the volume of the concrete. Sand, gravel
and crushed stone are the first aggregates used. All aggregates must
be essentially free of silt or organic matter. The cement and water
form a paste that hardens and bonds the aggregates together. Some-
time admixtures are added to enhance the properties of the concrete.
Concrete may be a versatile material which will easily be mixed to
satisfy a spread of special needs and formed to virtually any shape.
Concrete can be cast easily and economically. It is a durable, fire
resistant and energy efficient material. Concrete finds applications in
foundations and slabs-on-ground, walls, beams, columns, floors,
roofs, bridges, dams, swimming pools, homes, streets, patios, base-
ments, balustrades, plain cement tiles, mosaic tiles, pavement blocks,
lamp-posts, drain covers, benches pavements and other infrastruc-
ture. A larger amount of rainwater ends up falling on impervious
surfaces like parking lots, driveways, sidewalks, and streets rather
than soaking into the soil. This creates an imbalance in the natural
ecosystem and leads to a host of problems including erosion, floods,
ground water level depletion and pollution of rivers, lakes and coasel

water.

Generally concrete consists of cement, fine aggregate, coarse aggre-
gate, water and Lathe waste. Their proportion within the concrete is
predicated on grade of concrete and it determines the strength also.
Nowadays use of resources in the construction industry is high. This
project is to replace the material in concrete for better improvement
of concrete properties .The main aim of for this project is to increase
the strength of the concrete. The characteristics of concrete with par-
tial replacement of sand by steel lathe waste to standard M25 grade
concrete are investigated in this study. Various other experimental

studies conducted on lathe waste concrete showed that there is con-
siderable increase in the compressive strength when compared to
conventional cement concrete and also when tested for flexural
strength, the lathe waste concrete shows an increase in flexural
strength to great extent. In this study, fine aggregate is being replaced
with lathe waste at various percentages like 0%, 3%, 6% and 9% and
characteristics of concrete like compressive strength, split-tensile
strength are to be studied.

1.2 Lathe waste Concrete

Generally concrete consists of cement, fine aggregate, coarse aggre-
gate, water and Lathe waste. Their proportion in the concrete is pred-
icated on grade of concrete and it determines the strength also. Now-
adays use of resources in the construction industry is high. This pro-
ject is to replace the material in concrete for better improvement of
concrete properties .The main aim of for this project is to increase
the strength of the concrete. The characteristics of concrete with par-
tial replacement of sand by steel lathe waste to standard M25 grade
concrete are investigated in this study. Various other experimental
studies conducted on lathe waste concrete showed that there is con-
siderable increase in the compressive strength when compared to
conventional cement concrete and also when tested for flexural
strength, the lathe waste concrete shows an increase in flexural
strength to great extent. In this study, fine aggregate is being
replaced with lathe waste at various percentages like 3%, 6% and 9%
and characteristics of concrete like compressive strength, split-tensile
strength are to be studied.

OBJECTIVE
The main objective of this project is to make economical
and cost effective.

IJSER © 2020
http://www_ijser.org



International Journal of Scientific & Engineering Research Volume 11, Issue 3, March-2020

ISSN 2229-5518

2. MATERIALS AND THEIR PROPERTIES
2.1 Cement

Cement isa binder, a substance used for construction that
sets, hardens, and adheres to other materials to bind them together.
Portland cement is usually used as the main binder for pervious
concrete. Cements utilized in construction are usually inorganic;
often lime or calcium silicate based, and may be characterized as
either hydraulic or non-hydraulic, depending

on the power of the cement to line within the presence of wa-ter.
Portland cement is hydraulic cement when mixed in the proper
proportions with water, where OPC and PPC common-ly used.

For this study Ordinary Portland cement of 53grade was
used for preparation of pervious concrete. The various properties of
cement are tabulated in table 1 given below:

Table 1: Properties of cement

S.NO DESCRIPTION RESULT
1 Fineness of Cement 8%
5 Standard Consisten- 3904
cy
3 Specific gravity 3.15
4 Initial setting time 30 mins
5 Final setting time 10 hrs

2.2 Fine aggregate (M-sand)

Sand is either round or angular grain and is ofter found
mixed in various grading of fineness zones. According to size the
fine aggregate could also be described as coarse sand, medium sand
and fine sand. IS specification classify the fine aggregate into four
types according to its grading as fine aggregate of grading zone-1
grading zone-4.

Depending upon the nature of rock from which it was
found and an erosive action to which it has been subjected, many
other minerals may be found as constituents mica feldspars, shale are
a few of them.

Table 2: Properties of coarse aggregate
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aggregate is used to reduce any cracks and to provide strength to the
structure. Aggregate accounts for 60% to 75% of the volume of
concrete.

Table 3: Properties of coarse aggregate

S.NO DESCRIPTION RESULT
1 Specific Gravity 2.62
2.4 Water

Water is one of the important materials for the pervious con-crete
Potable water with pH value 6.5-8.5 is used for mixing and curing
throughout the experiment.

2.5 Moulds

The size of the cube mould is 150 x 150 x 150 mm.
The size of the cylinder mould is 150 x 300 mm.

The size of the Rectangular Prism mould is 150 x 150 x 500 mm.

2.6 Lathe waste

The utilization of industrial waste produced by process has
been the main target of waste reduction research for economic, envi-
ronmental and technical reasons. Steel slag is a steel waste product
from lathe industry.

Table 4 : Physical Properties of lathe waste

S.NO. DESIGNATION PROPERTIES

1 Colour Light to dark brown
2 Shape Highly angular

3 Bulk density 1911.11 Kg/m®

4 pH (in water) 8

5 Combustibility Non-combustible

6 Surface Texture Rough

7 Specific Gravity 2.93

2  MIXPROPORTIONS

The mix proportions are designed as per IS 10262-2009,
tabulated in Table 5.

Table 5: Mix Proportion
S.NO DESCRIPTION RESULT i c
ine aggre- oarse aggre-
o ] Water(L) | C t(kg/m3
1 Specific Gravity 2.37 ater(L) | Cement(kg/m?) gate(kg/m3)) gate(kg/m3))
2.3 Coarse aggregate 197.5 394 625.68 966.24
Aggregates are coarse particulate rock like material
consisting of a collection of particles ranging in size from 12.5mm to 05 1 15 24
20mm. It includes gravel and crushed rock. The properties of
aggregates depend upon the parent rock which may be igneous,
sedimentary or metamorphic. In concrete,
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4 CASTING OF SPECIMEN

4.1 Cube

After 24hrs of casting the moulds were removed and the
specimens were cured in water for 28days. The size of the
cube mould is 150 x 150 x 150 mm.

4.2 Cylinder

After 24hrs of casting the moulds were removed and the
specimens were cured in water for 28days. The size of the
cylinder mould is 150 x 300 mm.

;{,

Fig 4.2 Cylinder

4.2 Rectangular Prism

After 24hrs of casting the moulds were removed and the spec-imens
were cured in water for 28days. The size of the Rectan-
gular Prism mould is 150 x 150 x 500 mm.

Fig 4.3 Rectangular Prism
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5 TESTING PROCEDURE
5.1 Compressive strength

In a compression test a cloth experiences opposing forces that push
inward upon the specimen from opposite sides or is oth-erwise
compressed, squashed, crushed, or flattened. The test sample is
usually placed in between two plates that distribute the applied load
across the whole area of two opposite faces of the test sample and
then the plates are pushed together by a universal testing machine
causing the sample to flatten. A compressed sample is typically
shortened with in the direction of the applied forces and expands
with in the direction per-pendicular to the force.The compressive
strength of specimen after 7 and 28 days was calculated and
tabulated in table 6 and table 7.

Table 6: Compressive strength of the concrete after 7 days

Compressive strength after 7

percent-_ days (N/mm3) Mean

age add (N/mm2)
ed s1 S2 S3 ?
0% 10.67 11.47 10.98 11.04
3% 13.78 14.53 14.27 14.19
6% 15.11 14.53 14.89 14.84
9% 15.47 15.55 15.55 15.52

Table 7: Compressive strength of the concrete after 28 days

Compressive strength after 28

ercent-

P _ days (N/mm3) Mean

age add (N/mm2)
ed st S2 s3 2
0% 25.24 25.42 24.62 25.09
3% 29.68 30.04 29.86 29.86
6% 30.01 30 30.31 30.11
9% 30.7 30.5 29.9 30.37

5.2 Split Tensile Strength Test

The sample tested in this method is generally cylinder speci-men.The
test sample is generally placed in between two plates that distribute
the applied load across the entire surface area of two opposite faces
of the test sample and then the plates are pushed together by a
universal testing machine which causes the sample to flatten. A
compressed sample is usually short-ened in the direction of the
applied forces and expands in the direction perpendicular to the
force.

Table8: Split Tensile strength of the concrete after 28 days
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gs;csg(tj__ Split tergjs;;ess(tl\rlm%gr;)after 28 Mean
ed s1 2 s3 | (W/mm2)
0% 2.77 2.72 2.80 2.76
3% 359 3.69 3.64 3.75
6% 3.70 3.74 3.76 3.73
9% 3.84 3.89 39 3.87

5.3 Flexural Strength Test

Flexural strength test is to check the power of unreinforced concrete
beam to faceup to failure in bending .The results of flexural test on
concrete expressed as a modulus of rupture which is denoted in MPa
or psi. It evaluates the tensile strength of concrete indirectly. The
flexural test on concrete are often conducted using either three point
load test (ASTM C78) or center point load test (ASTM C293).The
modulus of rupture value obtained by center point load test
arrangement is small-er than three point load test. It is observed that
low modulus of rupture is achieved when larger size concrete
specimen is taken into account. The specimen generally used for this
test is rectangular prism.

Table 9: Flexural strength of the concrete after 28 days

; Flexural strength after 28
percent_ days (N/mm2) Mean
age add (N/mm)
ed s1 s2 S3 i
0% 6.5 6.5 7 6.67
3% 12.5 10 12 115
6% 12 135 11 12.16
9% 13 14.5 12 13.16

6 RESULT AND DISCUSSION

6.1 Compressive Strength Test

From the Table 6.1 and 6.2, it is observed that the
compressive strength is in increasing order when admixtures are
used. It is also observed that the compressive strength of concrete
with lathe waste concrete is greater than that of con-vention
concrete. The variation in compressive strength is presented in
fig.6.1.

Fig 6.1 Compressive strength of Concrete in 7 daysand 28 days
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6.2 Split Tensile Strength Test

From the Table 5, it is observed that the split tensile
strength is in increasing order when admixtures are used. It is also
observed that the split tensile strength of concrete with lathe waste
concrete is greater than that of convention con-crete.. The variation
in split tensile strength is presented in fig.6.2.

Fig 6.2 Split tensile strength of concrete in 28 days

split tensile strength
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6.3 Flexural Strength Test

From the Table 6, it is observed that the flexural strength is
in increasing order when admixtures are used. It is also observed that
the flexural strength of concrete with lathe waste concrete is greater
than that of convention concrete. The variation in flexural strength is
presented in fig.6.3.
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Fig 6.3 Flexural strength of concrete in 28 days
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7 CONCLUSION
From the test results, the subsequent conclusions were made

1

Compressive strength of the concrete attained at an age of 7
days is about 50-70% of the compressive strength of the
concrete attained at an age of 28 days.

The compressive strength of lathe waste concrete is
increased when compared to convention concrete concrete,
when the lathe waste is added to the con-crete at a
percentage of 3%, 6% and 9% of the weight of fine
aggregate.

And in rectangular prism the lathe waste is filled in the
tension zone. The flexural strength of prism is compared to
the convention concrete. The flexural strength is gradually
increased.

8 REFERENCE

1. Shafeeq Ahamed,BrijBhujan S,Maneeth.R.d”An
experimental investigation on steel fibre rein-forced
concrete with partial replacement of nat-ural sand by
M sand”, IRJET, Vol-04, Issue :07 July 2017 e ISSN
:2395-0056

2. Pramod kawde, abhijit warudkar’steel fiber re-
inforced concrete”, IRJET, kawdetal 6(1):jan

20171SSN:2777.9655, impact factor: 4.116

3. Avinash joshi, pradeep reddy, punith kumar, pramod
hatker,”Experimental work on steel fi-ber reinforced
concrete”IRSER vol:7 issue:10 oct
2016 ISSN 2229-5518

IJSER © 2020
http://www_ijser.org

10.

72

Radhu chandin” Use of steel slag in concrete as fine
aggregate “IJEIT ISSN 2277-3754 Vol-07 is-sue4
Oct 2017 1SO 9001:2008 certified

Gozde Inane Seze & Mert Gulderen”Usage of steel
slag in concrete as fine and coarse aggre-gate”
Received 27 Sep 2013 ;: accepted 13 feb

2015 Vol 22 june 2015 pp 339.344

S.T Borole ,R.V shinde,RB Mhaske ,SS Pagher K.S
Tribhuvan, NM Pawark, VD Tlwari,AK

Sanchi”’Replacement of fine aggregate by steel slag
IJIRSE Vol no-2 issue 03 March 2016

VasudevR Dr.BG Vishnuram “Studies on steel fibre
reinforced concrete a sustainable ap-proach”IJSER
Vol 4 Issue 5 May 2013 ISSN 2229-5518

AM Shende,AMPande,M.gulfan pathan “ Per-
formance of steel fibre reinforced concreteM40
Grade IRJES ISSN Online2319-1832 print 2319-
1821Vol1 issue sep 2012

Milind.v mohod “Performance of steel fibre re-
inforced concrete”IRES ISSN:2278-4721 VOL 1
ISSUE 12 Dec 2012,PP 01-04

Mr Sudhakar ,Ramakrishnan VR, Sarmad

Suganeshwaran..D,Boopathi.V, “An Experi-mental
study on flexutral behaviour concrete using lathe
scrap with steel fibre IRIOSER, Vol 6, issue 4, April
2018.





