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ABSTRACT
The following papers represent the current utilization of foundry sand in construction industry. In the last few years the
growth of construction industry increases very rapidly due to increases of population. Aluminium casting foundries use
large amounts of sand in the casting process. Waste foundry sand is major by product of casting industry and creates
land pollution. The problem of waste arises from continuous technology and industrial development. If some of the
materials are found suitable in concrete making, not only the cost of construction reduces, but also safe disposal of waste
materials can be achieved.

Foundries successfully recycled and reused the sand many times in a foundry. When the sand can no longer be reused in
the foundry, it is removed from the foundry and is termed “foundry sand”. Foundry sand production is nearly 6 to 10
million tons annually. Like many waste products, foundry sand has beneficial applications to construction industries.
Foundry sand can be used in concrete to improve its strength and other durability factors. Foundry Sand can be used as
a partial replacement of cement or as a partial replacement of fine aggregates to achieve different properties of
concrete.

In the present study, effect of foundry sand as fine aggregate replacement on the torsional strength and flexural strength
having mix proportions of M30 is to be investigated. The percentages of replacements will be0%, 10%, 20%, and 30% by
weight of fine aggregate. Tests will be performed for torsional strength and flexural strength tests for all replacement
levels of foundry sand at different curing period (7-days, 28 days & 56 days).
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1. INTRODUCTION
Foundries successfully recycled and reused the sand many times in a foundry. When the sand can no longer be
reused in the foundry, it is removed from the foundry and is termed “foundry sand”.

Figure 1.1 Foundry Sand
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Concrete is a composite material composed of gravels or crushed stones (coarse aggregate), sand (fine
aggregate) and hydrated cement (binder). It has been in use for over a century in all construction works. A
variety of new materials in the field of concrete technology have been developed during the recent past with
the ongoing demand of construction industries to meet the functional, strength, economical and durability
requirements.

The worldwide consumption of sand as fine aggregate in concrete production is very high and several
developing countries have encountered some strain in the supply of natural sand in order to meet the
increasing needs of infrastructural development in recent years. To overcome the stress and demand of river
sand, researchers and practitioners in the construction industries have identified some alternatives.

Metal casting industries produce several million tons of by-products in the world. WFS is major by-product of
metal casting industry and successfully used as a land filling material for many years. But use of waste
foundry sand for land filling is becoming a problem due to rapid increase in disposal cost. In an effort to use
the WFS in large volume, research has being carried out for its possible large scale utilization in making
concrete as partial replacement of fine aggregate.

Foundry industry produces a large amount of by-product material during casting process. Over 70% of the
total by-product material consists of sand because moulds consist usually of moulding sand, which is easily
available, inexpensive, resistance to heat damage and easily bonded with binder and other organic material in
mould. Foundry industry use high quality specific size silica sand for their moulding and casting process.
These WFS is black in colour and contain large amount of fines.

The typical physical and chemical property of WFS is dependent upon the type of metal being poured, casting
process, technology employed, type of furnaces (induction, electric arc and cupola) and type of finishing
process (grinding, blast cleaning and coating).

2. LITERATURE REVIEW
1. (A. Naveen Arasu,et al.2017)
EXPERIMENTAL ANALYSIS OF WASTE FOUNDRY SAND IN PARTIAL
REPLACEMENT OF FINE AGGREGATE IN CONCRETE-This experimental investigation was done
and found out that with the increase in the WFSratio. Natural sand was replaced with five percentage (0%,
5%, 10%, 15%, and 20%) of WFSby weight. The sum of five concrete mix proportions (M-1, M-2, M-3, M-4
and M-5) with and without WFS were casted and found out how to reduce the slump and to increase
workability of fresh concrete. Compression test has been done to find out the compressive strength of concrete
at the age of 7, 14, 21 and 28 days. Test result indicates in increasing compressive strength of plain concrete
by inclusion of WFS as a partial replacement of fine aggregate.

2. (PendhariAnkush R., et al.2017)
PARTIAL REPLACEMENT OF SAND BY WASTE FOUNDRY SAND- This paper also gives the potential of
this area by providing the careful study of some number of research papers of this topic. The review integrates
all the important results. The review paper summarizes the conclusion on the basis of test conducted for
various properties of concrete like strength , durability etc. the paper review shows the positive as well as
negative changes in the properties of concrete on the partial replacement of fine sand by waste foundry sand.
from the past researches and the conclusion made by us shows the positive change in the utilization of waste
foundry sand in construction field. As these results gives the great potential towards the development on
environment friendly concrete.

3. (P. Yazhiniet al.2016)
EXPERIMENTAL INVESTIGATION ON SELF COMPACTING CONCRETE WITH FOUNDRY
SAND AND TILE POWDER-This paper explores the strength and durability studies of self-compacting
concrete using Foundry sand and tile powder. The parameters like protection of natural resources,
environmental consciousness are the present construction field requirements. Environmental pollution a major
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problem faced by mankind, mainly in the construction industry the production of Portland cement causes the
emission of pollutants that causes serious threat to the environment. The pollution effects on environment due
to cement production can be reduced by increasing the usage of waste products in our construction industry.
Usage of Foundry sand and tile powder is such a remedial measure and in the present study, sand is being
replaced with Foundry sand and Tile powder is chosen as powder in binder (cement + powder). The
percentage replacement of foundry sand with sand includes 10%, 15%, 20%, 25%, 30%. The binder is 70% of
cement and 30% of tile powder. The Mix design for SCC was arrived as per the guidelines of EFNARC
(European Federation of National Associations Representing for Concrete). As per the results from the
strength tests carried out the strength was found to be achieved with 30% replacement of foundry sand. The
Flexural strength of beam (structural member) is investigated using the optimal value (30% replacement of
foundry sand). The flexure strength of the beam was carried out using two point loading. The experimental
results were compared with the results from ANSYS (Finite element analysis software).

4. (Mr.R.D.Koshtiet al.2016)
MODIFICATION OF PLAIN CONCRETE BY REPLACEMENT OF FINE AGGREGATE WITH
FOUNDRY SAND -The study is carried out to use maximum foundry sand with retaining the properties of
the concrete, and to produce a low-cost and eco-friendly concrete. In the present work, experimental
investigations were performed to calculate comparative study of properties of fresh concrete using
replacement of fine aggregate with foundry sand. Foundry sand is replaced by 10%, 20%, 22%, 24%, 26%,
28%, 30% & 40% by weight of fine aggregates.M20 grade of concrete is designed & test are taken for
compressive strength, Flexural strength & Split tensile strength for 7 & 28 days curing period

5. (Mr. R.D.Koshtiet al.2016)
RATE OF HYDRATION OF CONCRETE WITH FINE AGGREGATEREPLACED BY FOUNDRY
SAND-In the present work, experimental investigations were performed to calculate comparative study of
strength gain of the concrete at early stage of seven days, of concrete using replacement of fine aggregate with
foundry sand. Foundry

sand is replaced by 10,20,22,24,26,28,30,40% by weight of fine aggregates.M20 grade of concrete is designed
&test are taken for compressive strength, Flexural strength & Split tensile strength for 7 and 28 days curing
period..

6.(Adheena Thomas et al.2016)
AN EXPERIMENTAL STUDY ON COMBINED FLEXURAL AND TORSIONAL BEHAVIOUR OF
RC BEAMS -When the load was acting away from the resultant force from the shear centre axis, combined
action of bending and torsions occurs . The present investigation aims to study the combined action of flexure
and torsion for which two beams are casted. The test set up is specially fabricated for applying combined
torsion and bending. For the study, Crack pattern, load- deflection characteristics, torque-twist response have
been taken of those specimens.

7. (B.V.Bahoria et al.2013 )
COMPREHENSIVE LITERATURE REVIEW ON USE OFWASTE PRODUCT IN CONCRETE- This
is the situation for the construction industry today and most will agree that it will not change dramatically in
the foreseeable future. Crushed aggregate, bottom ash, foundry sand and various by-products are replacing
natural sand and gravel in most countries. This paper emphasizes on the use of material to be replaced by
natural sand which will give new dimension in concrete mix design and if applied on large scale would
revolutionize the construction industry, by economizing the construction cost and enable us to conserve
natural resources.

8. (Dushyant R. Bhimaniet al.2013)
A STUDY ON FOUNDRY SAND: OPPORTUNITIES FOR SUSTAINABLE AND ECONOMICAL
CONCRETE-This study presents the information about the opportunities for sustainable and economical
concrete. Applications of foundry sand, which is technically, sound, environmentally safe for sustainable
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development. Use of foundry sand in various engineering applications can solve the problem of disposal of
foundry sand and other purposes. Foundry sand consists primarily of silica sand, coated with a thin film of
burnt carbon, residual and dust. Foundry sand can be used in concrete to improve its strength and other
durability factors. Foundry Sand can be used as a partial replacement of cement or as a partial replacement of
fine aggregates or total replacement of fine aggregate and as supplementary addition to achieve different
properties of concrete.

9. (JayeshkumarPitrodaet al.2013)-
INNOVATIVE IDEAS FOR MANUFACTURING OF THE GREEN CONCRETE BY UTILIZING
THE USED FOUNDRY SAND AND POZZOCRETE
This paper presents the results obtained of the concrete having mix proportion 1:1.48:3.21 in which cement is
partially replaced by Pozzocrete P60 as 30% by weight of cement; and fine aggregate is partially replaced by
used foundry sand obtained from ferrous and non-ferrous metal casting industries as 10%, 30% and 50% by
weight of fine aggregate. For this study, five sets of mixture proportions were made. First (A0) were the
standard mix containing no Pozzocrete and no used foundry sand, with regional fine aggregate and coarse
aggregate. Second mix (C0) contained 30% Pozzocrete P60 as a replacement of cement. Other mixes (C1, C2
and C3) contained Pozzocrete P60 (30%) plus used foundry sand (10%, 30% and 50%) respectively. The
compressive strength of each sample is carried out at 7, 14 and 28 days. The water absorption test is also
carried out at 28 days. This research was performed to achieve technical, ecological and economic benefits by
utilizing the huge amounts of used foundry sand

10. (EknathP.Salokheet al.2007)
APPLICATION OF FOUNDRY WASTE SAND IN MANUFACTURE OF CONCRETE- In the present
work, experimental investigations were performed to evaluate the comparative study of the properties of fresh
& hardened concrete containing ferrous & non-ferrous foundry waste sand as fine aggregate replacement. Fine
aggregates were replaced with four percentages of foundry sand. The percentages of replacements were 0, 10,
20, & 30% by weight of fine aggregate & tests were performed for all replacement levels of foundry sand for
M20 grade concrete at different curing periods (7 & 28 days).

3.1 PROBLEM STATEMENT
To study of partial replacement of fine aggregate by foundry sand

3.2 OBJECTIVE
*To make permanent & efficient disposal of foundry sand

*To reduce the harm full effects of foundry sand on Environment & Living Beings

*To study the various changes occurs in properties of concrete by using foundry sand

* To study torsional & flexural strength of concrete

*To overcome the disposal problem of industrial waste

* To reduce the construction cost

*To analyze the different areas of civil engineering in which foundry sand can be
efficiently used

3.3 SCOPE OF THE PROJECT WORK
Currently, approximately 5 to 7 million tons of foundry sand is used annually in engineering applications. The
disposal of waste foundry sand becomes major issues and creates land pollution, to minimise this problem we
will use foundry sand in construction industry. By using the foundry sand in construction industry, it reduces
the cost of construction.

As we use the foundry sand in percentage variation up to 30% which reduces the use of river sand which
avoid the proper flow of river.
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Foundry sand is basically fine aggregate. It can be used in many of the same ways as natural sands. This
includes many civil engineering applications such as embankments, flowable fill, and portland cement
concrete (PCC). The largest volume of foundry sand is used in geotechnical applications.
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