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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. The main study of this work is to
re-use the used foundry sand (cast iron at foundry industries) as a partial replacement to fine aggregate in different
percentages that can be adopted in concrete along with normal river sand designed to meet the requirements of concrete
of grade M30, using foundry sand with OPC have been considered in the study. Though, the main investigation is to be
carried out is on the flexural & torsion behavior of foundry sand in reinforced concrete beams, to facilitate
proportioning of foundry sand concrete. The tests to be carried out on around singly reinforced beams of size 150 mm x
150 mm & overall length 700 mm. The beams will be provided with adequate shear reinforcement so that the failure of
the beams may due to pure flexure or torsion. The grade of concrete M30 generally with three foundry sand replacement
levels (FSL) in each grade that is, 10%, 20% & 30% FSL are considered.
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INTRODUCTION
1.1 GENERAL:-
The Waste generated from the industries cause environmental problems. Hence the reuse of this Waste
material can be emphasized. Foundry sand is high quality silica sand that is a by-product from the production
of both ferrous and nonferrous metal casting Industries. Foundry sand is used for the centuries as a moulding
casting material because it’s high thermal conductivity. The physical and chemical characteristics of foundry
sand will depend in great part on the type of casting process and the industry sector from which it originates.

In the casting process, moulding sands are recycled and reused multiple times. Eventually, however, the
recycled sand degrades to the point that it can no longer be reused in the casting process. At that point, the old
sand is displaced from the cycle as by-product, new sand is introduced and the cycle begins again. Two
general types of binder systems are used in metal casting depending upon which the foundry sands are
classified as: clay bonded systems (Green sand) and chemically- bonded systems. Both types of sands are
suitable for beneficial use but they have different physical and environmental characteristics. Over the last
decades, much research has been conducted on the mechanical, chemical and durability aspects of foundry
sand. But inadequate research focus is given to the study of the strength of foundry sand in RCC beam.

 FOUNDRY SAND:-

Foundry sand consists primarily of silica sand, coated with a thin film of burnt carbon, residual binder
(bentonite, sea coal, resins) and dust. Foundry sand is typically sub angular to round in shape. After being
used in the foundry process, a significant number of sand agglomerations form. When these are broken down,
the shape of individual sand grains is apparent. Green sands are typically black, or gray. The specific gravity
and water absorption of the foundry used has values 1.15 and 1.57% respectively.



1702 Bhosale A. S., Deshmukh M. R., Yachawad N. B., Shinde V. R., Koshti R. D.

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

Fig 1: Cast Iron Foundry Sand from Prajapati Foundry, Bhosari MIDC

Table 1.1 Physical properties of Foundry Sand produced from cast iron industry [6]:-

1.1.2 BACKGROUND:-

 WORLD SCENARIO:-

The growing environmental concern & globalization had led to a closure of some foundries. These countries
have been contemplating to shift their business to low labour cost centres that is developing countries coming
from East Asia like China & Japan & other countries where foundry sand is abundant like US & Germany.

 INDIAN SCENARIO:-

The foundry industry in India has been growing steadily over the past several years despite economic
slowdown dented its demand from the end user industry i.e. engineering and auto component sectors. The
Indian Metal Casting (Foundry Industry) is well established & producing estimated 9.99 Million MT of
various grades of castings as per International standards. There are an estimated 5,000 foundries in India
producing castings of grey iron, ductile iron, SG Iron, malleable steel, non-ferrous and steel totalling
approximately 9.9 million metric tons annually.

1.2 SCOPE OF WORK:-
At present, waste foundry sand obtain from foundry industries are used in structural fills such as filling
embankments, in road construction as filling material as sub-bases, etc. Latest innovations prove it can also be
used in normal concrete as a replacement for fine aggregate for certain level of replacement.

Property Value

Specific gravity

Water absorption

Bulk density

Voids ratio

Porosity

2.63

1.2%

1440kg/m3

0.62

38.27%
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High strength concrete was also set up using waste foundry sand. All these experiments were made either on
concrete, or its properties. But no such report has been presented so far distinguishing the significance of
using waste foundry sand in commercial products such as RCC beams with high grade concrete & different
proportions of foundry sand produced from cast iron industry.

LITERATURE REVIEW
[1] Umashankar A, Shashikumarv A, G Narayana, et al. (2016)
He studied this work is to re-use the used foundry sand (produced at foundry industries) as a partial
replacement to fine aggregate in different percentages (15 to 50%) that can be adopted in concrete along with
normal river sand designed to meet the requirements of concrete of grade M50, using foundry sand with OPC
have been considered in the study. Though, the main investigation is to be carried out is on the flexural
behavior of reinforced foundry sand concrete beams, to facilitate proportioning of foundry sand concrete,
compressive strength studies are also carried out. The tests to be carried out on around (18) singly reinforced
beams of size 150 mm x 250 mm & overall length 2000 mm, simply supported over effective span 1800 mm
under pure bending. The beams will be provided with adequate shear reinforcement so that the failure of the
beams may due to pure flexure. The grade of concrete M50 generally with three foundry sand replacement
levels (FSL) in each grade i,e, 15%, 25%, & 35% FSL are considered.

[2] Pendhari Ankush, Demse Dhananjay, Nikam Madhuri, Karpe Balraj, Khairnar Pramod &
Suryawanshi Priyanka, et al. (2017)
Based on the experimental study undertaken the following conclusion are drawn. Waste foundry sand can be
effectively used as fine aggregate in concrete. Replacement of fine aggregate with foundry sand gives
optimum strength at 30% replacement then there was a marginal decrease in the strength. At 30% replacement
of sand gives maximum strength at the age of 28 days, the flexural strength also gives the maximum result at
30% and at the age of 28 days. After which it shows decrease in the strength. Thus the foundry sand is the
good replacement of fine aggregate. It achieves economy, strength with the use of foundry sand. It gives the
environment friendly concrete. It helps in preparing green concrete.

[3] Adheena Thomas, Afia S Hameed et al. (2016)
They studied on the combined action of flexure and torsion for which two beams were casted. They concluded
that the combined action of flexure and torsion is observed at between the lever arm and the inclination of
these initial cracks was nearly 45 degree to the axis of the beam.

[4] Pranita Bhandari & Dr.K. M. Tajne, et al. (2016)
This research was carried out to produce a low-cost concrete. An experimental investigation was carried out
on a concrete containing waste foundry sand in the range of 0%, 10%, 20%, 30%, 40%, 60%, 80% and 100%
by weight for M-25 grade concrete. The concrete containing foundry sand was tested and compared with
conventional concrete in terms of workability, compressive strength and acid attack. Cubes were casted and
compression test was performed on 3rd, 7th and 28th day for mix of 1:1.01:2.5 at a w/c of 0.4. Through
experimental result we conclude that after 20% partial replacement of foundry sand the compressive strength
decreases with increase in partial replacement of waste foundry sand. The aim of this research is to know the
mechanical properties of concrete after adding optimum quantity of waste Foundry sand in different
proportion.

[5] Nithin Kumar A., Sreenivasa Reddy K. and Premchand K. et al. (2016)
He concluded, when percentage of waste foundry sand was increased beyond 40% the mixture started losing
its workability. Replacement of fine aggregate with waste foundry sand showed increase in the compressive
strength of plain concrete of grade M40 up to 40% and then there was a considerable decrease in the strength.
Maximum strength was achieved at 40%.Binary Blended Concrete mix containing 60% waste foundry sand
was still workable. For Binary Blended Concrete mix at 60% replacement of fine aggregate, strength of 52.14
MPa was achieved at 28 days which is more than the target strength. Binary Blended Concrete incorporating
micro silica showed better performance when compared to plain concrete.
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[6] Xerses N. Irani, Suresh G. Patil, Ramesh Patil, Yuvaraj, Vivekanand S.C. et al. (2015)
In this work, experimental investigations were performed such as compressive strength test, Split tensile
strength test, flexural strength test on the concrete containing (0%, 10% and 100% replacement of e foundry
waste sand in place of fine aggregate. The tests were conducted for the above replacements of foundry sand
for M20 and M25 Grade concrete at diffèrent curing periods of (7, 28 and 56 days). The results of
compressive strength of M20 and M25 grade concrete were in the range of 31.06N/mm2 to 33.92N/mm2 and
31.24 N/mm2 to35.41N/mm2 respectively. The Flexural Strength results of M20and M25 grade concrete were
in the range of 2.52 to 2.96N/mm2 and 2.94 to 3.43N/mm 2 respectively.The split tensile strength results for
M20 and M25 grade concrete were in range of 2.23 to 2.69N/mm2 and 2.81 to 3.18 N/mm2 respectively.

[7] Amitkumar D. Raval, Arti Pamnani, Alefiya I. Kachwala et al. (2015)
In this study, effect of foundry sand as fine aggregate replacement on the compressive strengthof concrete
with a M25mix proportioninvestigated at different limited curing periods (7 days, 14 daysand 28 days). The
percentage of foundry sand used for replacement were 10%, 20%, 30%, 40% and 50% by weight of fine
aggregate. Test showed impressive results, showing capability of foundry sand for being a component in
concrete for imparting strength. Making concrete from recycled materials saves energy and conserves
resources which lead to a safe sustainable environment.

Based on limited experimental investigation the following conclusions are made:

i) Compressive strength, split tensile strength and flexural strength of concrete specimens increased, with
increase in fine aggregate replacement by foundry sand, providing maximum strength at 30 % replacement,
and beyond that the strength parameters showed a decline in their respective values.

ii) The replacement of natural sand with used foundry sand up to 30 % is desirable, as it is cost effective,
reduces the amount of virgin fine aggregate, reduces land fill problems and preserves nature.

iii) Making concrete using recycled materials(foundry sand) saves energy and conserve primary resources and
it is concluded that the more material was reused, the fewer resources were consumed which leads to a safe,
sustainable environment.

[8] Shubham S. Amritkar, Sanket N. Chandak, Sagar S. Patil, Rahul A. Jadhav et al. (2015)
He studied the mechanical properties like compressive strength, split tensile strength as well as flexural
strength of concrete by partial replacement of artificial sand by foundry sand as fine aggregate. Tests were
carried out on cubes, cylinders and unreinforced beams to study the mechanical properties of concrete using
foundry sand and compared with concrete with artificial sand as fine aggregate. Artificial sand was replaced
with five percentage (0%, 5%, 10%, 15%, and 20%) of WFS by weight. A total of five concrete mix
proportions (CM, F-1, F-2, F-3 and F-4) with and without WFS were made. Compression test, splitting tensile
strength test and flexural strength tests were carried out to evaluate the strength properties of concrete at the
age of 7 and 28 days. Test result showed a nominal increase in strength and durability properties of concrete
by addition of WFS as a partial replacement of fine aggregate.

[9] Vema Reddy Chevuri, S.Sridhar et al. (2015)
He studied the mechanical properties like compressive strength, split tensile strength and as well as flexural
strength of concrete by partial replacement of artificial sand by foundry sad as fine aggregate. Tests over
carried out on cubes, cylinders to studies the mechanical properties o concrete using foundries and compare
with concrete with natural sand as fine aggregate. Artificial sand was replaced with five percentages (0%, 5%,
10%, 15% & 20%) of Waste Foundry Sand by weight. A total of five concrete mix proportions are made with
and without foundry sand. Compression test, splitting tensile strength test and flexural strength test were
carried out to evaluate the strength properties of concrete at the age of 7 &28 days. Test results showed a
nominal increasing strength and durability properties of concrete by the addition of waste foundry sand as a
partial replacement of natural sand.



1705 Bhosale A. S., Deshmukh M. R., Yachawad N. B., Shinde V. R., Koshti R. D.

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

CONCLUSION

 Literature papers conclude, compressive strength, split tensile strength and flexural strength of concrete
specimens increased with increase in fine aggregate replacement by foundry sand, providing maximum
strength at 30 % replacement and beyond that the strength parameters showed a decline in their respective
values.

 The flexural strength also gives the maximum result at 30% and at the age of 28 days. After which it
shows decrease in the strength.

 The combined action of flexure and torsion is observed at between the lever arm and the inclination of
these initial cracks was nearly 45 degree to the axis of the beam.

 Workability is decreases with the increase of foundry sand content because of very fine particles.
 Local availability material & technology serve a purpose for construction application.
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