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Abstract

Concrete is a universal construction material. Several new varieties of concrete are now

available.Sheet Glass Powder (SGP) used in concrete making will lead to greener environment. In shops
nearbyChidambarammanysheetglasscuttingsgoestowastes,whichisnotrecycledatpresentisusuallydeliveredto
landfills for disposal. Using of SGP concrete is an interesting possibility for economy on waste
disposalsites and conservation of natural resources. Natural sand was replaced 100% SGP. Compressive
strength(cubes and cylinders) to 180 days of age were compared with those of concrete made with natural
fineaggregates.Finenessmodulus,specificgravity,moisturecontent,waterabsorption,Bulkdensity,%voids,
% porosity (loose and compact) state for sand (S), SGP studied. Sheet glass is a material with a
highPercentage of amorphous silica, favouringpozzolanic reactivity. The test results indicate that it is
possibleto manufacture low cost concrete containing sheet glass powder (SGP) with characteristics similar
to thoseof natural sand aggregate concrete provided that the percentage of SGP as fine aggregate. The
SEM andEDS presents thecompactstructureoftheconcretedueto whichthestrengthis increases.

INTRODUCTION The most widely used fine aggregate for

themaking of concrete is the natural sand mined

Concreteisoneofthewidelyusedcommonconstruction
material.Everyyear,concreteconsumes 12.6 billion
tons of natural raw materials.The huge rate of

consumption of the natural
rawmaterialscreatesseveralecologicalproblems.Duri
ng the last decades it has been recognized

withgrowing Sheet Glass waste are of large volume
andthat this is increasing year by year in the
Shops,constructionareasandfactory’s. Wastesheetgla
ssesfromtheseareascanberecycledandreusedtopreve
nt the environmental problems resulting
fromsolidwastedisposal.InChennaiaplacecalledChid
ambarammostofthecoloredsheetglassesfromwindow
s are packed as a waste and sent to
landfill. Theplainsheetglassescanberecycledbuttheco
lored glasses are costlier to remove the color
andrecycled again. Traditional landfill method is
not
anenvironmentfriendlysolutionandthedisposalproce
ss is also very difficult to meet.The need
forhousingareestimatedmorecostandsomeconstructi
onmaterialslikenaturalsandarebecomingrare. Thiswa
stestoragedisposalsarebecomingaseriousenvironmen
talproblemespecially for Chidambaram place
disposal sites
arelacking.Hencethereisaneedforrecyclingmoreand
morewastematerials.

fromtheriverbeds.However,theavailabilityofriversan
dfor the preparation of concrete is becoming
scarceduetotheexcessivenonscientificmethodsofmin
ingfrom the riverbeds, lowering of water table,
sinkingofthebridgepiers,etc.arebecomingcommontr
eats. Thepresentscenariodemandsidentificationofsub
stitute materials for the river sand for
makingconcrete. Thechoiceofsubstitutematerialsfors
andin concrete depends on several factors such as
theiravailability,physicalproperties,chemicalingredi
ents etc; SGP (Sheet glass powder) is one ofthe
Solid wastes not being used for any
applicationsotherthan dumping.

Theobjectiveofthispaperistopresenttheresultsofexpe
rimentalinvestigationsonPhysicalandMechanicalpro
pertiesofConventionalconcreteandSheetGlasspowde
rconcrete.NaturalfineaggregateissubstitutedSheetGl
assPowder.Compressive, Tension,andflexuralstrengt

hareevaluatedandcomparedupto180 daysofages.
Il. MATERIALSANDMETHODS

The raw materials, used for this study are
naturalcoarseaggregate,fineaggregate,SheetGlassPo
wder(SGP)aggregateand53gradesPortland
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cement. The Sheet glass used for this study 120

wascollected from the points in Chidambaram taluk T 100 | ommommone
atCuddaloreDistrict.SheetGlasscollectedfromshopsi 2 g \ ——5GP
s shown in Fig. 1. Sheet Glass crushed isshown 2 60 \\\ —o—SAND
inFig.2. Fine aggregate material of S 10 \

gradingcurvesand and SGP is shown in Fig 3. The g 2 \\‘

sandused 5 o AN
forthestudywaslocallyavailableriversandconforming .

. 1 @6‘ d‘é\ @'f‘" 6\6‘_ & & ko"\‘ &
togradingzonellloflS:383- S e
1970.Thecoarseaggregatewasanormalweightaggreg Is‘fl E\“;"E sf; . A
atewithamaximumsizeof20mmIS:456-2000.Table
1showsthephysicalpropertiesofSGP,Fineaggregate
and coarse aggregate. The control  mix Fig.3SieveAnalysisoftheMaterials
oftheconcretewasdesignedwithamixratioofcement
/water /Sand /Coarse of 1:0.48:1.66:3.61 by
weight. Thismixdesignyieldedanaverage28dayscom Parameter sand Coarse SGP
pressivestrength 41 Mpa. Finenessmodulus 991 i 216

Specificgravity 265 27 301
Waterabsorption % 83 045 0
Moisturecontent% 370 0 0
Bulk density (
dryloosestate)(kg/ 1468 1450 1310
m®)
%Voids 408 39 57
%Porosity 28.9 97 36
Fig.1Sheetglass Bulk
density(drycompact
state) (kg/m®) 1512 1640 1530
%Voids 35.39 34 50
%Porosity 259 25 33

Table.1PhysicalProperties of Sand andSGP

I11. EXPERIMENTALPROGRAM

TheSG(SheetGlass)wascollectedfromshopsfromChi
Fig.2Sheetglasspowder dambaramanditspropertiesweretested. Analysis  was
carried out in Concrete mixtures withconventional
concrete and sheet glass concrete.
Thespecimenswerecastandtestedtostudythepossibilit
y of using SGP as a substitute material forsand in
concrete .The control mix, Utilizing SGPreplaced
as the fine aggregate, was designed for
thecube,cylinderandbeam.Basedonthelaboratory
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trials, the mix proportion of the control mix
(Mzo)wasfinalizedandtheywereinvestigatedtodeterm
inetheeffectoncompressiveandtensilestrength in

cubes and cylinder. It is also used
toinvestigatetheeffectofSGPreplacementonFlexurals
trength.

For compressive and tensile

strengthtests150 x 150 mm cubes and150 x 300 mm
cylindersspecimens were used. A total of 60
specimens werecast and cured in water at room
temperature in thelaboratory for 28,45,60,90,180
days. At the end
ofeachcuringperiod,threespecimensforeachMixture
weretestedforCompressiveandTensiletheaveragewa
srecorded.

IV. RESULTSANDDISCUSSION

WorkabilityoftheconcreteincreasedinSGPre
placementbutlateritdecreasedas
thecuringdaysincreasesthisisbecauseofalkalisilicare
action.TheFlexural strength was
measured

using100x100x500mmbeamspecimenint
hecentreofthebeamloadapplied.Atotalof15beamswe
recastandcuredinwaterfor28,45,60,90,180days.Fore
achmixture,threebeamswereloadedtofailure,andthea
veragestrengthwasrecordedineachcase.
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Fig.3Compressivestrengthofconcrete cubes

densityoftheconcrete2531atconventionalconcrete
the density increased in SGP concrete
t02689kg/m*for cubeat28 days curing.

A. Compressivestrength

Thecompressivestrengthtestresultsfortheconcrete
s containing SGP fine aggregates of cubesand
cylinders according to their age are very
similartoeachotherThus,theresultsarepresentedin
Fig.4andFig.5ConcretescontainingSGPasfineaggreg
ates, with a mixing ratio 100% displayed anincrease
in compressive strength in the beginning
ofcuringdaysthanthatofplainconcretebutdecreasesas
thecuringdaysincreasesrespectively. Thistendency
towards a decrease in tensile strength
withanincreaseincuringdayswasrepeatedforconcrete
supto180 daysof age.
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Fig.5Compressivestrengthofconcrete cylinders

B. Tensilestrength

TheTensilestrengthtestresultsfortheconcretescon
tainingSGPfineaggregatesofcubesandcylinders
according to their age are very similar toeach other
Thus, the  results are  presented in
Fig.6andFig.7ConcretescontainingSGPasfineaggreg
ates, with a mixing ratio 100% displayed
anincreaseinTensilestrengthatthebeginningofcuring
days thanthatofplain concretebut
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decreasesasthecuringdaysincreasesrespective
ly.Thistendencytowardsadecrease in tensile
strength with an
increaseincuringdayswasrepeatedforconcrete
s180days of age.In any case, the SGP as
fineaggregateinconcretedidnothaveanynotabl
e effect on the Tensile strength of
theconcrete.
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Fig.7 Tensilestrengthofconcretecylinders

C. Flexuralstrength

The Flexural strength test results for
thecuringconcreteswithSGPofdifferentperce
ntageaccordingtotheiragearepresented in
Fig. 8. The results were verysimilar to each
other like compressive
andtensilestrengthtestresults. Theconcretecon
tainingSGPasfineaggregateatal00%

mixingratioshowedaincreaseintheflexuralstr
engthatthebeginningofcuringdayswhile that
of plain concrete but there wasdecrease in
strength as curing days increasesthanthatof
plainconcrete.
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Fig.8Flexuralstrength ofconcrete beams

Microstructureofconcretephasecontaining
100% SGP

TheconcretespecimenscontainingSGP,which
had28dayscuring,wereexaminedbyscanning
electron microscopy (SEM).
Theseconcretespecimenswouldalsorepresent
similar concrete of the same history. Fig.
9shows the the dense microstructure that
hadeveloped in concrete incorporating 100
%SGPthanthatofconventionalconcreteshown
in Fig. 10. The EDS of 100% SGPconcrete
shown in Fig 11 indicate high silicacontent
than that of conventional concreteEDS
shown in Fig.12
Thefinesheetglasspowderreactedasafillerpart
iclesandpozzolanicreactioninconcrete.For
comparison, the SEM and EDS view ofthe
concrete with and without SGP is
alsoshown.
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' V. CONCLUSION

The data presented in this paper show
thatthere is great potential for the utilization
ofSheetGlassPowderinconcreteasfineaggreg
ate. It is considered that latter
formwouldprovidemuchgreateropportunities
forvalue adding and cost recovery as it could
beused as a replacement for non available
likesand.TheuseofSGPinconcretewouldcaus
Fig.9SEM analysis 0f100%SGPconcrete e ASR expansi\/e_ Strength gain of
SGPconcreteissatisfactory.Ithasbeenconclud
edthat100%SGPcouldbeincorporatedasfinea
ggregate replacement could be replaced
inconcreteof47-

MPastrengthgradewithacceptablestrength.Mi
crostructuralexamination has also shown

ra g Spectrum 12

NJQ i that 100% SGPwould produce a dense
| \ matrix and
s i e s s improvesthedurabilityofconcreteincorporatin

0 2 4 ] 8 10 12 14 16 18 2
Full Scale 246 cts Cursor. 10.397 keV (0 cts) keV| g .

Fig.11EDS0f100%SGPconcrete
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