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Abstract— The advanced construction techniques and
equipments have made the construction work much eg&s.
Although the strength and durability of the concree structure
largely depends on the properties of the concret&he properties
of the concrete can be improved by using various pes of fibres.
In today world there is an increase in population ad industrial
activities the quantity of waste fibre generated fom various
lathe metal industries will increase manifold in tle coming
years. These lathe metal waste fibres can be effealy used for
making high strength low cost concrete. In this sty an attempt
has been made analysis the characteristics of theaste steel
scrap material which is available from the lathe isused as a steel
fibre in concrete. Using of wastes and industrial y-products as
concrete aggregate to be used as structural and redion
shielded material has increased in the recent year€oncrete
was mixed with different amounts of lathe metal s@ap used as
partial replacement of sand in the studied composis. The
concrete composites obtained were characterized iterms of
density, compressive strength and attenuation of-rays. The
attenuation coefficient and the half value thicknes of the
different matrices were calculated and discussed. Eh
characteristic of compressive strength, flexural sength, split
tensile strength and Radiation shielding capacity favi25 cement
concrete with various proportion adding 0% ,25%,50%75%of
GGBS in concrete in replacement of cement and alshe 3% of
lathe metal scrap is added in all mix proportion of GGBS.
Finally test results are compared with conventionatoncrete.

Index Terms— Mix design of concrete, properties of lathe
metal scrap, Compressive strength, split tensile r&ngth,
flexural strength test of concrete made with lathenetal scrap
radiation shielding capacity of concrete.

I. INTRODUCTION

The high performance concrete usually containgldtwl
cement. The use of different types of sub-prodimts the

behavior and load-carrying capacity. Since theieelanetal
scrap are available locally, they can be easilglsédo the
concrete. Due to their coiled nature they may off@re
resistance to loads. In these project the additfé®dGBS into
concrete mass can whither it increase the stremgiberties
like compressive strength, tensile strength, arekuflal
strength and it is also tested in Radiation shigjaiapacity of
concrete.

II. OBJECTIVES

» The objective of these research are adding 0%
,25%,50%,75%0f GGBS in concrete in replacement of
cement and also the 3% of lathe metal scrap iscgddall
mix proportion of GGBS, then the following test acebe
conducted such as,

» Compressive strength

» Split tensile Strength

» Flexural strength of concrete

* Radiation shielding capacity of concrete(To
determine the attenuation coefficient of concrete)

 The test results are compared with conventional
concrete

. MATERIALS

A. LATHE METAL SCRAP & GGBS

The use of steel products from the lathe worksisop
enormous in day to day activities. Since 2009, dnbas
consumed in total around 100 million tones of ieow steel
scrap each year. The amount of lathe metal scraguped
from lathe workshops is very high. At present thesaps are
recycled through recycling process. But these sceap in
fibres shaper it can be directly used is concrdtbe
performance of lathe metal scrap is improving thaccete

cement based materials has become a common practicdoroperties. The direct use of lathe metal scrap aislps

concrete industry. However the partial introductadmmetal
waste from industries are help to improve theiergjth
properties. So the waste can be used economicddythe
concrete is advantageous. This project to studyctmerete
made with lathe metal scrap in normal concretbak been
observed that the composites reinforced with theelaetal

saving the recycling cost. The chemical compositafn
Ground Granulated Blast Furnace Slag(GGBFS)

scrap are more advantageous in terms of post-crgcki
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TABLE 1 CHEMICAL COMPOSITION OFGGBS

Composition of GGBS %
Sio, 35.34
AlLO; 11.59
F&0s 0.35
CaO 41.99
MgO 8.04

B. RADIATION SHIELDING MATERIALS

A variety of materials can be used for radiatioreksling. To
choose an appropriate type of shielding matetia,type of
radiation that is being shielded, the energy ofrdmiation,
and the level of dose reduction are in need tambsidered. In
choosing a shielding material, the first consideramust be
effectiveness. If dealing with external radiatiorotection,

reinforcing material in the concrete. To increasaarete
density, the lathe metal scrap was added to canciidte
rectangular concrete blocks made with differenb®tathe
metal scrap having cross section of 150150 mm, and
thicknesses varies from 30mm to 65 mm are used fo
radiation attenuation test. To do so, concreteispats were
irradiated by gamma beam of 60Co (Phoenix Theratrn
total of 24 specimens, 150mm size cubes, total of
24specimens of cylinder 150 mm diameter and 300 mm
height total of specimens,100mmx100mm x500mm beams
and a total of 24 specimens of cylinder 150 mm di@mand
60mm height were tested to study the above parasaeide
addition of 0%,25%,50%,75%o0f GGBS in to the ceteis
added , then the Compression strength, split &ssiength,
Flexural Strength, Radiation shielding capacitycohcrete
test are to be conducted

E. TEST PROCEDURE OF RADIATION SHIELDING
CAPACITY OF CONCRETE

The v ray standard sources (60Co) were put at the source

the most important consideration must be personnﬁbsition. They radiations emitted from these sources were

protection. An effective shield will cause a laeygergy loss
in a relatively small penetration distance withemtission of
more hazardous radiation. However, other factorg aiso
influence the choice of shielding materials sucttast of the
material, weight of the material, and how much spac
available for the material. The effectiveness @f shielding
material is determined by the interactions betweka
incident radiation and the atoms of the absorbiregliom.
The interactions which take place depend mainlynuiie
type of radiation, the energy of the radiation, #mel atomic
number of the absorbing medium. The typical radrati
shielding material are given in Figure

Typical radiation shielding materials

Paper Alurminium Lead

Fig 1 Typical radiation shielding material

C. MIXPROPORTIONS (M25)

Cement =413.33 kg/m3

Water =186 kg/m3

Fine aggregate = 648.85 kg/m3

Coarse aggregate = 1101 kg/m3
C:W:FA:CA 1:045:1.57:2.66

D. SPECIMEN DETAILS

Chettinad brand Ordinary Portland Cent®PC)
53 Grade confirming to IS: 4031-1988. Locally azble
river sand confirms to Zone Il of IS: 383-1970 asef
aggregate, Crushed granite aggregate of maximuen Zjz
mm confirming to IS: 383 as coarse aggregate arebio
water are used. Steel Scraps of length 25 mm tor80width
1.5 to 2 mm and thickness 0.3 to 0.4 mm which imioked
from the lathe machines as waste or by producuseel as
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passed through air without putting any blocks wisigtke the
detector and theiy rays energy spectrum was measured for
120 seconds. The intensity of the traveledys was detected
which considered equal to the incidgntay intensity peak,
lo.Then the concrete block was placed in its positt the
holder, and the radiations were allowed to pass through each
of the concrete blocks for 120 seconds, where nsrgy
spectra were recorded. The intensity of the trattedy ray
peak energies for each concrete block was detestdite net
area under the corresponding peak energy and retasithe
intensity of the attenuateg peak energy Ix. Applying the
measured values of 1o and Ix in the attenuatiorfficoent
equation; Ix =lo e-ux, the linear attenuation cioefht () of

cencret=the concrete block is determined. The half valuektiess

Alpha particle (HVT), which is the thickness at which lo reducests half

Beta particle value, of the different concrete cubes for eachiggnean be

L. calculated by the equation; HVT (X1/2) =0.693/ peThsults
are tabulated in table4.The basic test proced@stzomwn in

Gamima rays Figure

HNeubrons ‘

."4"1
L
vA¢ /4
4.» “ ] ||-
"* “‘:\.
'_,-'."4:
Source of Source Shielding  Attenuated Receptor
Radiation Intensity Material Intensity
Fig 2 Basic test procedure
Lambat’'s Law
I= 1o eN(1ux)
Where,
I — Transmitted intensity of radiation in(mSv/hr)

millisievert Per hour
lo- incident intensity of radiation in millisievigper hour
p-absorption coefficient per cm of material at aipalar
radiation energy.
X — Thickness of concrete made with lathe metascr
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TABLE 2 TESTRESULTS OFATTENUATION COEFFICIENT OFCONCRETE
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Fig 5 Split tensile strength of concrete at 28sday experimental investigation.

Flexural strength of concrete in Mpa

Flexural strength at 28 Days

m % of GGBS with 3% of
lathe metal scrap
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Fig 6 Flexural strength of concrete at 28 days

» The addition of GGBS in to concrete by 25% and
50% volume fraction results in increase of 13.5%,
25.56% in the compressive strength when compared
to the plain concrete after 28 days curing. But
addition of GGBS of 75% in to the concrete results
in decrease in compressive strength by 14% as
compared with the 25% addition of GGBS in to the
concrete.

e The addition of GGBS in to concrete by 25% and
50% volume fraction results in increase of 0367
, 34.55% in the Split tensile strength of concrete
when compared to the plain concrete after 28 days
curing. But addition of GGBS of 75% in to the
concrete results in decrease in split tensile gtren
by7.93% as compared with the 25% addition of
GGBS in to the concrete.

» The addition of GGBS in to concrete by 25% and
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50% volume fraction results in increase of 8.78 % ,
30.99% in the Flexural strength when compared to
the plain concrete after 28 days curing. But additi

of GGBS of 35% in to the concrete results in

decrease in Flexural strength by 15.84% as
compared with the 75% addition of GGBS in to the

concrete.

» The attenuation of coefficient in concrete madtwi
50% of GGBS as higher value compared with plain
concrete and also 57.89% reduction in intensity of
radiation as compared with plain cement concrete.
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