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The suitability of crushed stone dust waste as fine aeeregate
Jorconerete has been assessed by comparing ils basic properties
witl thal of conventional conerele. Troo basic mives were chosen
Jor natural sand fo achicve M 20 and M 30 grade concrefe.
The equivalent mixes were obtaiied by replacing natural sl
by stone dust partially mid fully. Test vesulls indicale that
crushed stone dust wasle can be used cffectively to replace
natural smid in concrete. Concrete made with Uis replacement
caneatlain the same compressioe strength, comparable iensile
strength, modulus of ruptiere and lower degree of shrivkage
as the control conerete.

Conventionally concrete is a mix of coment, sand and
agpregate. Continuous research efforts have established
concrele as a versalile material; conerete required for
exlensive construction aclivity can always he made fvailable,
since all the inpredients of conerele are of peological oripin,
In the production of conerele, pranite/basall stonespnd river
sand are used as coarse and fine agpregate, respectively.,
Although these materials are usually available, at some places
itis economical to substitule these matevials by loeally
available ones. River sand which is most commonly used as
fine aggrepate in the production af concrete and mortar poses
the prablem of acule shortage in many arcas. Al the same
time increasing quantity of crushed stone dust is available
from crushers as wasle. The disposal of this dust is a serious
environmental problem. 10§t is possible to use this crushed

stone dust by making concrete and mortar by partial/full
replacement of natural river sand, then this will nol only
save Lhe costof construction but al the same time it will solve
the problemy of disposal of this dust,

For satisfactory itilisation of this alternative material, the
various phases of examination have Lo be:

*  lechnical feasibility
o durability of processed concrete
* cconomic feasibilily.

With the onpoing rescarch being done to develop
appropriate technolopy and field trials to monitor the
performance and assessment of economic feasibility, the use
of this alternative material will become maore viable.

There has been inadequate ulilisation of large quantities
ol crushed stone as alternative malerial Teft out alter crushing
of rock o oblain coarse apgprepate/ballast for concrele.
Crushed stone dust does not satisly the standard specification
af fine aggrepate in coment mortar and conerele. Elforls have
been made 1o replace river sand by rock dust. Nagaraj ef af
have studied the effect of rock dust and pehble as aggregate
in cement and concrete’. They found that crushed stane dust
could be used to replace the natural sand in conerete, Babu
studied the performance of quarry waslte as line apgregale
in concrete’. Shukla of al investipated the behaviour of
concrete made by partial /full replacement of viver sand by
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crushed stone dust as fine appreepate and reported that 40
percent sand can be replaced by erushed stone dost withouat
affecting the strenpth of conerete’, Pafale and Kulkarni
investipated the hehaviour of conerete mixes with natural
sand partially and fully replaced by crushed stone powder
(hasall) from agprepate crushing plant waste'. 1Cis reported
Ihat crushed stone powderis feasible and practicable in plastic
and cohesive mixes. Venugopal el al examined  the effect of
rock dust as fine aggregate in cement and conerete mixes’,
They have suppested a method to proportion the concrete
esing rock dust as line agprepate. Shukla and Sachan reportedd
resulls of an experimental investigation in which stone dust
is used to replace natural sand in concrete mixes”, 11 was
ohserved that 40 pereent dust can be used Lo replace natural
sand without affecting strenpth of conerele mixes. s

Research significance 3

The manufacture of coarse aggregale by crushing rock ballast
produces large amount of crushed stone dust as waste
material. This poses a serious disposal problem. Tn many
regions of India, acres of land have become barren due 1o
disposal of ernshed stone dust on il I'his study is mainly
divected towardsexploring the poscibility of making elfective
e o the dbscarded crmshed stone dhast T coneretes Hhe tel
resulls penerated through a well planned and caretully
execuled programme indicale good prospeets of utilising this
crushod stone dust as a partial replacement of river sand in
making quality concrele.

Experimental programme
Materials

The cement used for The investigation was 43 prade ordinary
portland cement (OPC). The initial and final setting limes
were A5 and 300 minutes respeclively; the 3-day and 7-day

compressive strenpths were 19.2 N/Zmm” and 26.04 N/mm’.

Crushed granite aggregate having nominal size of 20 mm
was usced as coarse agpiepate, Sand collected from nearby
river was used without any refinement. Crushed stone dust
procured from a crusher in Goramachia (Jhansi) was used.
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Stone dust was nsed as procured from the ernsher. The fine
apprepates used were 100 percent river sand, a mix of 80
pereent river sand and 20 percent erushed stone dust and 60
percent river sand and 40 percent crushed stone dust. The
sieve analysis resulls on random samples for these fine
apgrepates are indicated in Table 1.

Twao hasic conerete mixes desipgnated as A (12 1.44 0 3.28;
w/e = 050 and B (1 1.23:2.93; w/e = 045) were chosen for
study, The mix proportions were obtained using 1S code
method of mix desipn lo achicve M 20 and M 30 prade of
concrele, with granile apgrepate and 100 percent river sand
asTine aggregate (referred to here as conventional conerele).
The superplasticiser dosapes used were 0.5, 1, 2 and 3 percent
by weight of cement,

Preparation of specimens

The exacl amounls of cement, sand, stone dust and coarse
agprepgale were weighed and then placed in a laboratory
concrete mixer. The waler was then added in required amount
and waorkability of fresh concrete was measured by
compacting Tactor method immediately after mixing. The
feat spechens were cast incsteelmoulds and compacted ona
vl tabdes They were demonldbed iy aller canlting,
The specimens were cured in waler until the test date.

Tesls

For each haleh of conerete, six 150-mm cubes were lesled lo
determine the compressive strength, three at the age of 7
days and the remaining three at the age of 28 days. Three 100
mm x 100 mim x 400 mm size prisms were tested in flexure
under three point loading to determine modulus of rupture,
and three 150 mm x 300 mm eylinders were lested for splitting
lensile strength both at 28 days.

Results and discussion

The effect of superplasticiser and partial replacement of stone
dust on workability, compressive strength, modulus of
rupture and Yplitting tensile strength are illustrated in Figs 1
to 4. It is clear from the figures that there is a significant
increase in workabilily, compressive strength, modulus of
Tupture and split tensile strength. Fig 1 shows the variation of
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compacting factor with dosages of superplasticiser. It was
noliced that addition of stone dust decreases the workability
of concrete mixes slpnificantly, This s due to the reason that,
slone dust is used as it s procured from the crusher and
conlains a larger portion of fine particles, which is evident
from the sieve analysis result also, The workability of mixes
made by using stone dust can be increased by addition of
superplasticiser. From Fig it can be observed that the
workability Tevel of 100 percent sand withoul superplasticiser
can be ohtained by using, 40 pereent stone dust and 2 pereent
superplasticiser, igs 2 (n), (D) and () show the variation ol
compressive strenglh with percentape of superplasticiser
after 7 days, 28 days and three months curing, for mix AL It
can be seen from the graphs that replacement of sand by
stone dust does not affect the strenpth. Addition of
superplasticiser increases the strength of concrete mixes.
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Flg 3 varlation of moudulus of rupture with
superplasticiser content for mix A and mix B
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Fig 2(b) also shows the variation of 28 day compressive
strength for mix B with the percentage of superplasticiser.
From the figure it is evident that the behaviour of mix B is
similar. Figs 3and 4 show the variation of modulus of rupture
and split tensile strength for mix A and mix B, with the
percentage of superplasticiser. Tt can be observed that
replacement of sand by stone dust increases the modulus of
rupture and split tensile strength of both the mixes.

Conclusions

The following conclusions can be drawn from the results of
this stucly.

(1) There is a significant increase in compressive
strength, modulus of rupture and split tensile
strenpth for both the conerete misen when sand ia
partially replaced by stone dust.

(i) The workabilily of the conerete mixes decreased
wilh an increase in percent of stone dust as partial
replacement of sand.

(i) The workability of concrete mixes increased with
an ingrepsedn perconliof superplasticiser

It can be ¢onchided that if 40 percent sand is replaced by
stone dust in concrete, it will not [HI’)’ reduce the cost of
concrete but at the same time will save large quantity of
natural sand and will also reduce the pollution ereated due to
the disposal of this stone dust on valuable fertile fand.
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