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ABSTRACT
The abstract is the précis of the complete work presented in the Dissertation. It should be concise but at
the same time should provide information about the work done and the methodologies used. The same
should begin with a “one tab space”. The abstract may be written in the 1.5 line spacing paragraph
format. The present work investigated the influence of waste foundry sand as partial replacement of fine
aggregate (sand) on the properties of two grades (M20 &amp; M30) of concrete. On the basis of the
results from the present study, following conclusions are drawn.5.2 STRENGTH PROPERTIES5.2.1
Compressive Strength Compressive strength of both grades of concrete mixes (M20 and M30) increased
due to replacement of fine aggregate with waste foundry sand. However, compressive strength observed
for both grades of concrete mixes were appropriate for structural uses. M20 grade concrete mix obtained
increase in 28-day compressive strength from 25.0MPa to 30.20MPa on 15% replacement of fine
aggregate with WFS, whereas it increase was from 36.6MPa to 42.8MPa for M30 grade of concrete mix.
Maximum strength was achieved with 15% replacement of fine aggregate with WFS. Beyond 15%
replacement it goes to decrease for both grades of concrete, but was still higher than control concretes At
15% replacement of fine sand with WFS, M20 Grade of concrete showed better percentage increase than
M30 Grade of concrete by 9% at 28 days, 19.5% at 90 days Effect of inclusion of WFS was better effect
on M20 grade of concrete mixes rather than M30 grade of concrete mixes. The rate of gain of strength for
M20 grade of concrete mixes observed to be more than M30 grade of concrete mixes at all percentage
replacement.

INTRODUCTION OF FOUNDRY SAND
The industrial by products which have been disposed earlier are now being considered for beneficial use.
Beneficial use can reduce our nation’s carbon production and consumption of virgin material and result in
economic gains. It is important component of nation’s solid waste management hierarchy that first promotes
source reduction and waste prevention followed by reuse, recycling, energy recovery and disposal. Researches
all over the world today are focusing on ways of utilizing either industrial or agricultural wastes as a source of
raw materials for the industry. These wastes utilization would not only be economical, but may also result to
foreign exchange earnings and environmental pollution control. The utilization of industrial and agricultural
waste produced by industrial process has been the focus of waste reduction research for economical,
environmental and technical reasons.
This is because over 300 million tons of industrial wastes are being produced per annual by agricultural and
industrial process in India. The problem arising from continuous technological and industrial development is the
disposal of waste material. If some of the waste materials are found suitable in concrete making not only cost of
construction can be cut down, but also safe disposal of waste material can be achieved. The cement of high
strength concrete is generally high which often leads to higher shrinkage and greater evaluation of neat of
hydration besides increase in cost. A partial substitution of cement by an industrial waste is not only economical
but also improves the properties of fresh and hardened concrete and enhance the durability characteristics
besides the safe disposal of waste material thereby protecting the environment form pollution This paper deals
with partial replacement of fine aggregate with the industrial waste from China Clay industries. The
compressive strength, split tensile strength and flexural strength of conventional concrete and fine aggregate
replaced concrete are compared and the results are tabulated.
The most critical problem we are facing now a day is the deficiency of artificial resources for the construction
purpose. The reason behind this is the ban of on extraction of sand ordered by government. To solve this
problem, we are using solid waste from industries as a replacement material for fine aggregate i.e. used foundry
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sand. The foundry industry is diverse and complex. Although there are differences in some specific operations,
the basic foundry processes vary only slightly from one foundry to another. The main foundry process produces
metal or alloy castings by pouring molten metal into moulds. The moulds may be made of moulding sand and
core sand or may be of a permanent type made of metal and a refractory lining. After hardening, the castings are
removed from the moulds, processed and finished. The raw materials (sands) used for making foundry moulds
are usually recycled. However, after multiple uses, they lose their characteristics, thereby becoming unsuitable
for further use in manufacturing processes, and all the raw materials are then discarded as waste.
LITERATURE REVIEW
GENARAL
Due to ever increasing quantities of waste materials and industrial by-products, solid waste management is the
prime concern in the world. Scarcity of land-filling space, because of its ever increasing cost, recycling and
utilization of industrial by-products and waste materials has become an attractive proposition to disposal. There
are several types of industrial by-products and waste materials. The utilization of such materials in concrete not
only makes it economical but also helps in reducing disposal concerns. Natural sand is getting depleted due to
large scale construction. So it is important to find out an alternative of natural sand, which can be used as partial
replacement of natural sand (fine aggregate). There are several types of waste material/byproducts, which have
been explored for possible use in concrete as a partial replacement of fine aggregate. Such types of materials are
coal bottom ash, recycled fine aggregate, sewage sludge ash, stone dust and glass cullet, and waste foundry
sand, etc.
Celik et al. (1996), Sahu et al. (2003), Tripathy and Barai (2006) and Shi-cong et al (2009) have reported the use
of stone dust (SD) as partial replacement of fine aggregate. Celik et al. (1996) reported that increasing the dust
content up to 10% improve the compressive strength and flexure strength of concrete. Sahu et al. (2003)
concluded that there is significant increase in compressive strength, modulus of rupture and split tensile strength
of concrete when sand was partially replaced by stone dust up to 40 percent. Tripathy and Barai (2006)
investigated the compressive strength of mortar made with crusher stone dust (CSD) under normal, hot water
curing and autoclaving curing. They concluded that up to 40% cement replacement by crusher stone dust and
autoclave curing of mortar mix, gave same or better compressive strength than the control mortar mix (without
CSD and normal curing). Shi-cong et al (2009) investigated the properties of concrete with crushed fine stone
(CFS), furnace bottom ash (FBA) and fine recycled aggregate (FRA) as a fine aggregate. The test results
showed that when furnace bottom ash and CSD was used as a fine aggregate to replace natural aggregates, the
concrete exhibited higher compressive strength, lower drying shrinkage and higher resistance to the chloride-ion
penetration. Cyr et al. (2007) used sewage sludge ash (SSA) in cement based materials. They observed that
compressive strength of mortars containing 25% and 50% of SSA was always lower than those of reference
mortars but it shown that SSA has a long term positive effect which might be related to a slight pozzolanic
activity.
Aggerwal et al. (2007), Kim et al. (2011) and Bilir (2012) reported the effect of coal bottom ash as replacement
of fine aggregate in concrete. Aggarwal et al. (2007) carried out experimental investigation to study the effect of
bottom coal ash. Compressive strength, flexural strength and splitting tensile strength tests were carried out with
0% to 50% replacement. They concluded that compressive strength of concrete containing 50% bottom ash is
acceptable for most structural application. Kim et al. (2011) investigated the mechanical properties of high
strength concrete. The compressive strength was unchanged and the flexural strength of concrete almost linearly
decreased as the replacement ratio of the fine bottom ash was increased. The modulus of rupture was decreased
to 19.5% and 24.0% in accordance with 100% replacement of normal aggregates with coarse bottom ash (CBA).
It was also found that compressive strength was not affected by the replacement of fine aggregate with CBA.
Bilir (2012) investigated the effect of non-ground coal bottom ash (NGCBA) and non-ground granulated blast
furnace slag (NGGBFS) on durability properties of concrete. He concluded that replacement of fine aggregate
up to 40% NGGBFS and up to 30% NGCBA, concrete has very low chloride permeability.
Khatib (2005), Rakshvir and Barai (2006), Evangelista et al. (2007), Rao et al. (2007) and Soutsos et al. (2011)
studied the properties of concrete incorporating recycled aggregate. Khatib (2005) used recycled fine aggregate
to study mechanical properties. The fine aggregate in concrete was replaced with 0, 25, 50 and 100% recycled
aggregate. Beyond 28 days of curing, the rate of strength development in concrete containing recycled aggregate
was higher than that of the control mix indicating cementing action in the presence of fine recycled aggregate.
Rakshvir and Barai (2006) studied on recycled aggregate based concrete. They studied various physical and
mechanical properties of recycled concrete. It was observed that compressive strength showed a decrease up to
10% with the increase in recycled aggregate content Evangelista et al. (2007) concluded that the use of fine
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recycled concrete aggregates does not jeopardize the mechanical properties of concrete, for replacement ratios
up to 30%. Rao et al. (2007) reported the use of aggregate from construction and demolition waste in concrete.
They reported that the use of these waste is suitable for making good qualityconcrete. Soutsos et al. (2011)
concluded that compressive and tensile splitting strength of paving blocks made with recycled demolition
aggregate determined levels of replacement which produced similar mechanical properties to paving blocks
made with newly quarried aggregates.
Objective:
1. To economize the cost of construction without compromising with quality.
2. To investigate the utilization of Used Foundry Sand as Fine aggregate and influence of UFS on the Strength
on concrete made with different replacement levels.
3. To check the effect of Used Foundry Sand in concrete on properties of fresh concrete & compressive
strength.
4. To check the suitability of Used Foundry Sand as an alternative construction material.
5. To effectively utilize the waste material from the Foundries.
6. To reduce the problem of disposal of Foundry Waste.
7. To prove that the Foundry waste from Foundries can be a replacement for fine aggregate.
8. To study the physical properties of Foundries waste and are the ingredients in concrete.
9. To replace the fine aggregate by Foundry waste in different ratio such as 10,30,50,& 100 % in M20 mix
concrete
10. To determine the compressive strength and compare it with the conventional concrete.
CASTING OF SPECIMENS
All the specimens were cast having mix proportions. For these mix proportions, required quantities of materials
were weighed. The mixing procedure adopted was as follows:
1.
2.
3.
4.




The cement and foundry sand were dry mixed in a tray for about 5 minutes. A uniform color was
obtained without any clusters of cement, foundry sand.
Weighed quantities of coarse aggregates and sand were then mixed in dry state.
The mix of cement and foundry sand was added to the mix of coarse aggregates and sand and these
were mixed thoroughly until a homogeneous mix was obtained.
Water was then added in three stages as given below:
50% of total water to the dry mix of concrete in first stage.
40% of water and super plasticizer to the wet mix.
Remaining 10% of water was sprinkled on the above mix and it was thoroughly mixed in the mixer.

All the moulds were properly oiled before casting the specimens. The casting immediately followed mixing,
after carrying out the tests for fresh properties. The top surface of the specimens was scraped to remove excess
material and achieve smooth finish. The specimens were removed from moulds after 24 hours and cured in
water till testing or as per requirement of the test.
CONCLUSIONS
The present work investigated the influence of waste foundry sand as partial replacement of fine aggregate
(sand) on the properties of two grades (M20 & M30) of concrete. On the basis of the results from the present
study, following conclusions are drawn.
Compressive Strength
1.

2.

3.

Compressive strength of both grades of concrete mixes (M20 and M30) increased due to replacement
of fine aggregate with waste foundry sand. However, compressive strength observed for both grades of
concrete mixes were appropriate for structural uses.
M20 grade concrete mix obtained increase in 28-day compressive strength from 25.0MPa to
30.20MPa on 15% replacement of fine aggregate with WFS, whereas it increase was from 36.6MPa to
42.8MPa for M30 grade of concrete mix. Maximum strength was achieved with 15% replacement of
fine aggregate with WFS. Beyond 15% replacement it goes to decrease for both grades of concrete, but
was still higher than control concretes
At 15% replacement of fine sand with WFS, M20 Grade of concrete showed better percentage increase
than M30 Grade of concrete by 9% at 28 days, 19.5% at 90 days
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4.

5.

Effect of inclusion of WFS was better effect on M20 grade of concrete mixes rather than M30 grade of
concrete mixes. The rate of gain of strength for M20 grade of concrete mixes observed to be more than
M30 grade of concrete mixes at all percentage replacement.
Compressive strength also increased with increase in age for both grades of concrete. The rate of
compressive development of waste foundry sand concrete mixes were higher compared to no waste
foundry sand concrete mixes.

Splitting Tensile Strength:
1.

2.
3.

4.

5.

Concrete mixes obtained linear increase in 28-day splitting tensile strength from 2.62MPa to 2.96MPa
for M20 grade of concrete mix (M-1) and 3.95MPa to 4.36MPa for M30 grade of concrete mix (M-6)
on replacement of 15% of fine aggregate with waste foundry sand.
Splitting tensile strength of all concrete mixes for both grades of concrete (M20 and M30) was found to
increase with increase in with varying percentage of waste foundry sand.
At the age of 28 days, splitting tensile strength of M20 grade of concrete mix (M-1) increased by
12.8% whereas increase was 10.4% for M30 grade of concrete mix (M-6) at same age. Development of
splitting tensile strength was more in M20 grade mixes than M30 grade mixes.
At 15% replacement, M20 Grade of concrete mix (M-4) achieved higher percentage increase. It means
that, particle size distribution of M20 Grade of concrete mixes with 15% WFS has more adherence than
M30 Grade concrete mixes
Maximum increase in splitting tensile strength was observed at 15% replacement of fine aggregate with
waste foundry sand at all age for both grades of concrete mixes (M20 and M30).
STUDIES FOR UPCOMING TIMES






Further study can be made by use of different type of waste materials like silica fume, fly ash, furnace
slag etc.
Different types of fibres like synthetic fibre, carbon fibres, or glass fibres may also be used for future
investigation.
Durability aspects such as permeability, sulphate resistance, freezing and thawing and shrinkage of
concrete can be investigated
Further study can be done on concrete mixes of different grades containing waste materials subjected to
elevated temperatures.
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