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ABSTRACT: Concrete is the most widely used building material in the world due to its versatility, low cost and
durability. Currently high strength concrete is increasingly used in modern concrete technology, particularly in the
construction of high rise buildings. This study has been conducted to investigate the possibility of using stone powder
with partial replacement for cement and foundry sand for partial replacement with fine aggregate in concrete. The stone
powder can be used as a mineral admixture. The utilization of stone powder obtained from quarry waste reduces the
environmental problems. Metal foundries use a large amount of sand as part of the metal casting process. The waste
generated from industries cause environmental and health problems. This report contained the main topic that gives
brief information regarding the generation deposition and utilization of stone powder and foundry sand. To solve such
major problems the waste make from quarry and industries can be used for partial replacement of cement and sand in
high strength concrete.
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I.LINTRODUCTION

As the demand for concrete is increasing day by day.Now a days the cost of cement is increasing regularly.
Concrete is a composite material made with aggregate, cement and water. Due to this the cost of concrete is increasing
so it has to control the cost of concrete by using stone powder which is obtained from waste material of quarry having
similar properties of cement. The stone powder is partially replaced with cement. Thus at the same time the need of
river sand is also increasing when we use the artificial sand in concrete it should not give proper strength and it is basic
need, to find the alternative for sand. The waste foundry sand from metal industries can be used for partial replacement
of fine aggregate. The eco-friendly high strength concrete with low cost can be prepared by using these materials.
From the previous available literature it was found that replacement of sand by foundry sand and cement with stone
powder by certain percentage gives a hardened property of normal strength concrete.

1.1 STONE POWDER

Stone powder obtained from stone waste can be used in concrete to improve its strength and other durability
factors. It is estimated that 175 million tons of quarrying waste are produced each year. The Stone cutting plants are
dumping the powder in any nearby pit or vacant spaces, near their unit although notified are as have been marked for
dumping. This leads to serious environmental and dust pollution and occupation of a vast area of land, especially after
the powder dries up. So it is necessary to dispose the stone waste quickly and use in the construction industry. To solve
the problem stone powder can be used as a partial replacement of cement or as a partial replacement of fine aggregates
and as a supplementary addition to achieve different properties of concrete
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Figure: 1. Stone powder

TABLE-1
PROPERTIES OF STONE POWDER
Constituent Value (%)

Sio, 36.96
Al;O3 0.49
Fe;03 3.40
CaO 28.60
MgO 6.08
SO3 0.15
LOI 22.16
TOTAL 97.78

1.2 FOUNDRY SAND

The main constituents of foundry sand are high quality silica of uniformly sized or the lake sand obtained by
mould of ferrous and nonferrous metal casting. According to the census in 2011, India ranks 3rd in terms of total
foundry production (9.99 million tons) which is quite alarming. The waste foundry sand is usually disposed off by the
factories in the nearby barren lands or river banks, which causes degradation of the land. Thus, due to the degradation
of land, this land becomes of no use in future. This sand has properties similar to that of the properties of natural sand
used in the construction processes therefore, It can be made use of by substituting it in place of natural sand in
construction works. Up till now the innovative use of used foundry sand in concrete formulations as a fine aggregate
replacement material was tested as an alternative to traditional concrete.
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Figure: 2. Foundry sand

TABLE-2
PROPERTIES OF FOUNDRY SAND
Constituents Value (%)
Sio, 83.93
Al20s 0.021
Fe.0s 0.95
Cao 1.03
Mgo 1.77
SO3 0.057
LOI 2.99

Il. EXPERIMENTAL PROGRAM

The details of various materials used in the experimental investigation are,

1) Fine Aggregate- Fine Aggregate which passes through  4.75mm IS sieve, Specific gravity was found to be 2.6,
water absorption of 2.15%.

2) Coarse Aggregate- Coarse Aggregate sand passing through to 20mm IS sieve, Specific gravity 2.78, Water
absorption 0.38%.

3) Cement- OPC, Grade 43 having specific gravity 3.15, Initial and Final Setting time 70 minutes and 245 minutes
respectively.

4) Water- Clean Portable water free from the suspended particles and chemicals were used for mixing and curing.

5) Stone powder should be passing through IS: 90 micron sieve, Specific Gravity 2.55.

6) Foundry Sand used was passing through 4.75mm IS sieve, Specific gravity 2.29.

7) Super plasticizer- High range water reducer, Conplast SP430 was used as super plasticizer, its color was brown
and has specific gravity of 1.220 to 1.225.

3. DESIGN MIX
A mix M60 grade was designed as per Indian Standard method (IS 10262-1982) and the same was used to
prepare the test samples. The design mix ratio is given in Table 3.
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TABLE-3
DESIGN MIX RATIO FOR (M60 MIX)
W= Water, C= cement, F.A. = Fine Aggregate,
C.A. = Coarse Aggregate

UNIT FOR MIX | W C F.A C.A
RATIO (lit) (Kg/m®) | (Kg/m®) | (Kg/m®)
By Volume, m? 180 1 0.7 2.21

3.1. Percentage of Partially Replacement of Stone Powder to Cement And Foundry Sand to Fine Aggregate

MATERIAL | A0 (NC) | Al A2 A4
Stone 0% 5% 15% 25%
powder

Foundry sand | 0% 5% 15% 25%

IV. EXPERIMENTAL METHODOLOGY

The evaluation of used foundry sand and stone powder for use as a replacement of fine aggregate and cement

material begins with the concrete testing. Concrete contains cement, water, fine aggregate, coarse aggregate and grit.
With the control concrete, i.e. 5%, 15%, and 25% of the fine aggregate is replaced with used foundry sand and 5%,
15%, and 25% of the stone powder is replaced with Cement.
The data from the used foundry sand and stone powder is compared with data from a standard concrete without using
replacement materials. The cube and cylinder samples were cast for each concrete mix with partial replacement of fine
aggregate and cement. After about 24 h the specimens were de-moulded and water curing was continued till the
respective specimens were tested after 7,14 and 28 days for compressive strength and split tensile strength tests.

V. RESULTS
5.1 Compressive strength Test

The compressive strength was obtained by testing 150x150x150mm cubes. The curing is maintained for 7, 14
and 28days. It has been found that 15% replacement of fine aggregate and cement showed a furtherance results.

Fig No: 3 Testing of cube
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CHART-1: Compressive strength chart for different replacement levels.

5.2 Split tensile strength Test

It is carried out for different cylindrical specimens confirming IS 5816:1959 for curing period of 7days,
14days and 28days strength of mixes with 0%, 5%, 15% and 25% replacement show in below chart2. It has been found
that 15% replacement of fine aggregate and cement showed a refinement in tensile strength.

Fig No: 4 Testing of cylinder
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CHART-2: Split tensile strength chart for Different replacement levels.
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VI.CONCLUSION

1) The Compressive Strength of concrete can be increase up to  15% of partial replacement of Stone powder with
Cement and 15% of partial replacement of Foundry Sand with Fine aggregate.

2) Due to using the stone powder with replacement of cement 10% cost of cement reduced.

3) Reduces environmental Hazards by use of industrial waste product.

4) Waste utilization making it more environmentally friends.

5) Utilization of Stone waste and its application are used for the development of the construction industry, Material
sciences.

6) Therefore the 15% partial replacement of cement by stone powder and sand by foundry sand provides the
effective results in increase of strength, cost reduction and reduces disposal problems.
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