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Abstract: These days, high-quality, naturally occurring river 

sand must be transported over great distances. Additionally, 

these resources are quickly running out. Therefore, the need to 

discover a substitute for natural river sand exists. Natural\ 

river sand takes millions of years for its production and is not 

renewable. Artificial (Manufactured) sand is utilised as a 

complete replacement for natural sand. 

This work examines the impact of using foundry sand as fine 

aggregate in concrete as an alternative to artificial sand, taking 

into account the research gap. The experimental work is 

primarily focused on the investigation of the mechanical 

properties of concrete, such as compressive strength, split 

tensile strength, and flexural strength, by partial replacement 

of artificial materials. 
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1.INTRODUCTION 

 
Sand has been utilised for centuries as a moulding material in 

the ferrous and nonferrous metal casting industry due to its 

special engineering features. Foundry sand is a byproduct of 

this business. Approximately 100 million tonnes of sand are 

reportedly utilised in production each year, according to 

industry estimates. Four to seven million tonnes of that are 

dumped each year and can be recycled into other goods and 

businesses. The amount of solid waste produced by 

manufacturing businesses is regularly and alarmingly rising. 

Used Foundry Sand is one of these industrial solid wastes 

(UFS). Waste sand is a significant issue for small and 

medium-sized foundries in India. Sand is frequently used in 

foundries as a basic direct material, so regenerating this sand 

can be thought of as to achieve sustainable development, as 

the primary element in environmental performance. Today, 

sand regeneration, recycling, re-use, and disposal are crucial 

for the sustainable development of the foundry industries. 

An estimated 2 million tonnes of waste foundry sand are 

created annually in India. Waste foundry sand can be used in 

place of fine aggregate in concrete to produce more 

affordable, light-weight, and high-strength concrete, either 

partially or completely. Concrete is a substance made up of 

water, cement, admixtures, fine and coarse aggregates, each of 

which contributes to the material's strength. Therefore, 

different properties of concrete are affected by partial or 

percentage material replacement. It is possible to create 

inexpensive, environmentally friendly building materials by 

employing such harmful waste products. 

Aim: To experimentally test compressive strength using 

foundry sand in concrete with varied foundry sand proportions 

for concrete of M 20 grade. 

Objectives: 

• To look into its additional potential applications. 

• To provide a fresh technique for sand reclamation 

and cleaning. 

• To increase its usefulness and strength. 

• To keep hazardous waste away from landfills. 
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• Literature review: 

This paper highlights how the current situation, in 

which the demand for concrete is rising daily, has led 

to a shortage of natural fine aggregate due to its high 

consumption.  

Environmental degradation consequently becomes a 

major issue. In order to create concrete with the 

appropriate qualities, it has been attempted to 

investigate the viability of using foundry sand as a 

partial replacement for natural fine aggregate. By 

adding foundry sand to the mixes at percentages of 

10, 20, 30, and 40% of the total mass of fine 

aggregate, the physical and mechanical 

characteristics of the concrete that was created were 

examined. In this study, it was determined that 

foundry sand replaced natural fine particles in 

concrete mixtures by 30% in order to achieve the 

needed strength. 

 
• MATERIALS OF CONCRETE:  

 

• Cement: There are two types of cement used 

primarily in the global construction industry. PPC 

(pozzolanic Portland cement) has a grade of about 33 

Mpa and has a blend of pozzolanic elements in it. 

OPC (ordinary Portland cement) is available in 

grades of 43 Mpa and 53 Mpa. The element in 

cement that is used the most frequently is Portland 

cement. These days, silicon, aluminium, iron, and 

oxygen make up Portland cement. Additionally, it 

offers good workability and strength. 

• Aggregates: The volume of aggregates in a concrete 

mix ranges from 60 to 75 percent. Aggregates of 

normal density are primarily divided into the 

following two sizes. 

• granular aggregate: Sizes more than 4.75 mm are 

considered coarse aggregate. For having edges that 

are well defined and created at the intersection of 

roughly planar faces, it should be angular in shape. 

Utilized is locally accessible coarse aggregate with a 

maximum size of 20 mm. It has undergone IS: 383-

1970 testing. 

• (G. Kaur, 2012)When 20% WFS was treated with a 

fungal culture of Aspergillus spp. at a ratio of 5% 

(w/v), it was used as a sand substitute and the 

concrete's 28-day compressive strength increased by 

15.6% as a result. Due to the clogging of holes in the 

concrete by the deposition of fungal spores or bio 

minerals in the pores of the cement sand matrix, the 

integration of fungal-treated WFS demonstrated an 

improvement in strength. The aspergillus spp. fungus 

culture improves the cement's capacity to interact 

with foundry sand effectively, which boosts the 

production of the C-S-H gel. In concrete containing 

20% fungal-treated WFS, study revealed some extra 

calcium alum inosilicate (gismondine) peaks, and the 

outcomes were identical. This demonstrates that a 

new silicate phase has formed within the matrix. 

• (R. Siddique and R. K. Sandhu, 2013)The result is 

that, in terms of improved strength, WFS concrete 

from ferrous foundries outperforms concrete with 

non-ferrous WFS. Two regions of sand are replaced 

with dense concrete and 20% less sand. Basar and 

Aksoy examined the five distinct alternative 

percentages (0%, 10%, 20%, 30%, and 40%) of WFS 

in order to examine the potential reuse of WFS in the 

creation of ready-mixed concrete. When compared to 

the control, concrete with 20% WFS showed nearly 

identical results, microstructure characteristics, and 

morphological characterization. WFS generates 

concrete that is lighter than conventional concrete 

because of its low density, but it still has a density in 

the range of 2000–2600 kg/m3, which is suitable for 

regular concrete grades. 

• (Chandrakanth and Hamane 2016) A trend that 

has been examined makes efficient use of waste 

foundry material as an engineering resource while 

lowering disposal and pollution issues with low-cost 

concrete production by replacing fine sand and 

foundry sand. This paper describes an experimental 

partial replacement of natural sand by (0%, 20%, 

40%, 60%) and recycle aggregate as partial 

replacement of natural coarse aggregate by (0%, 

20%, 40%, 60%), and evaluates the strength of 7 and 
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28 days. It also identifies a potential use of wastes 

from foundry sand industry and construction industry 

for utilisation in construction industry. Compressive 

strength has been found to rise with foundry sand 

percentage, peaking at 40% replacement before the 

strength starts to decline. Tensile strength also rises 

by up to 40% after reduce, Compressive strength 

improvements of 4.47, 10.615, and 4.237% when 

compared to traditional concrete. Average split 

tensile strength increased by 15.38, 34.1, and 17.554 

percent in comparison to standard concrete. Average 

split tensile strength increased by 21.99%, 35.67%, 

and 19.50% in comparison to traditional concrete. 

This garbage may be safely disposed of with less 

difficulty by using it in concrete. 

• (Matthew and Olusegun 2018) have carried out 

experimental analysis on the use of glass fibre for 

soil stabilisation at various ratios. 0.4% of glass fibre 

is present. by weight, 0.8%, 1.2%, 1.6%, 2.0%, 2.5%, 

and 3.0%. According to the results of the 

examination, adding glass fibre increased CBR and 

maximum dry density, with the greatest influence 

being between (1.2 and 1.6%)%. 

2. Materials and procedures: 
 All concrete mixtures contained Ultratech cement, 

ISI mark 43 grade. The cement that was used was 

lump-free and brand-new. Cement was tested in 

accordance with IS:8112-1989. The sand utilised for 

the experimental programme was purchased locally 

and adhered to IS: 383-1970's grading zone III. As 

coarse aggregate, crushed stone aggregate with a 

maximum particle size of 12.5 mm and 20 mm was 

purchased from a nearby quarry. The fine aggregate 

in all concrete mixtures was regular sand. Sand for 

ferrous foundries was purchased from foundries. 

 

2.1 Mixing and Testing Techniques 

 
 The batching, mixing, and casting processes all followed a 

meticulous method. First, the coarse and fine aggregates were 

accurately weighed to within 0.5 grams. A revolving drum 

concrete mixer was used to prepare the concrete mixture. The 

fine aggregate proportions were first fed into the drum and 

well mixed. After that, it was supplemented with coarse 

aggregates. The desired amount of water was added 

separately, in various containers, with the appropriate amount 

of superplasticizer. To ensure that no water was lost during 

mixing, water was then carefully added. For the split tensile 

test, cylindrical moulds with a 150 mm diameter and 300 mm 

length were cast, and cube-shaped moulds with dimensions of 

150mm*150mm*150mm were created for the compression 

strength testing. The moulds were properly cleaned and 

lubricated before pouring. 

The world has reached a point when we must pause, reflect, 

and alter our behaviours. Since we've been manufacturing 

goods for 100 years, the tipping point occurs when we begin 

to create more garbage than actual goods. In our developing 

world, all industries make every effort to maximise their 

potential, but at the same time, the garbage they produce 

damages the environment and causes new issues. Therefore, 

we need to come up with a sustainable solution for a zero-

waste industrial system. We label it as rubbish, so it is waste. 

There is a significant amount of waste produced by several 

industrial sectors. In order to turn this trash into useful 

materials. The best and most affordable. 

 Recycling industrial waste for use in the building sector is 

one strategy to address this issue. The idea is to make the city 

industrially self-sufficient, which will inevitably raise the 

other variables that are necessary for the city's improvement.  

The following are the factors that will be advantageous if you 

are focused and diligent: 

1. Effective reuse and recycling of foundry sand can improve 

the specimen property by 15%. For example, it can be used to 

replace clay in ceramic tile manufacturing. 

2. Foundry sand can help increase compressive strength by 

substituting for some of the fine aggregate in the concrete 

mix. Waste foundry sand can increase the compressive 

strength of concrete by replacing 10% of the aggregate, and at 

20% replacement, the strength can be compared to that of 

reference concrete. Finally, this aids in the production of 

inexpensive concrete, and hence inexpensive building 

materials. 

http://www.ijsrem.com/
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3. The reuse of foundry sand (WFS) as a component in 

geopolymer construction materials. It can be used to make 

walls and can be regarded as a lightweight building material. 

 

4. The sustainable and economic expansion of the foundry 

business can be significantly aided by the use of renewable 

energy and the suitable selection of types of machinery and 

equipment with proper and right operations in a foundry. 

5. Decreasing energy consumption will assist to lower the 

numbers of energy used, which will simultaneously play a 

significant and important part in lowering carbon emission. 

Proper and right maintenance with the right operation of the 

equipment. 

3.0 A distinct level of the foundry industry's 

scenario: 

The global casting rate has increased by 2.6% compared to the 

year 2018 with total castings of more than. Foundry industries 

have seen significant growth worldwide 112 million tonnes in 

metric. India is in second place and has over 5000 foundries, 

90% of which are Ministry of Micro, Small & Medium 

Enterprises. There are also many foundries that are not 

registered. According to these growth rates, one tonne of sand 

is typically needed to cast one tonne of iron or steel castings. 

This in and of itself demonstrates the causes of environmental 

concerns. These foundry businesses continuously consume the 

sand during the casting processes until they are utterly 

unusable in the foundry. However, the residue that is then left 

behind is not adequately disposed of. Additionally, this 

disposal problem is widespread around the globe. And the 

situation in the Kolhapur foundry business is the same. 

3.1 Impact on the environment and nature:  

As previously noted in the context of the foundry industry as a 

whole, the residue that is left behind even after utilizing it 

repeatedly throughout the casting process eventually renders 

the sand obsolete and unusable in foundries. because heating 

at a high temperature causes the sand to lose its ability to 

bond. Therefore, the major and most important issue is with 

the leftover material, also known as waste foundry sand. The 

environment is negatively impacted by this sand. 

Additionally, there are other issues with the utilization of 

abundant raw materials and energy conservation. The 

following are the foundry industry's primary environmental 

effects: 

1. Causes water pollution as a result of inappropriate foundry 

sand disposal  

2. Sand waste is produced in great quantities, harming the 

environment, and is the result of sand casting.  

3. Pollutant emissions contribute to air pollution and may 

disperse dangerous particles in the atmosphere.  

4. Waste for foundries can be in any form, including liquid, 

solid (such as sand and slag waste), and gaseous.  

5. Due to the usage of coke, which pollutes the air nearby, the 

cupola furnace produces more pollution than induction 

furnaces. 

 

CONCLUSION: 

1) Recycled foundry sand can be a sustainable alternative to 

fine aggregate in the production of high-quality concrete. 

2) Compared to standard mixed, the use of spent foundry sand 

increases compressive strength in both ferrous and nonferrous 

mixtures by a little amount. 

3) Split Tensile Strength and Flexural Strength are up slightly 

in comparison to traditional. 

4) Since used foundry sand contains very small particles, 

using it in new concrete results in low slump flow or 

workability. As a result, foundry sand must be used with a lot 

of superplasticizer in order to achieve a decent slump flow or 

workability. 

5) A significant portion of foundry sand is disposed of in 

landfills, which requires sufficient land and transportation 

resources and produces the worst environmental problem is 

solved by using them in construction or concrete to create 

eco-friendly environments. 

6) Adding used foundry sand to concrete enhances the USPV 

values and reduces the penetration of chloride ions, proving 

that concrete is more durable. 

7) By substituting old foundry sand for fine aggregate in 

concrete, it helps to protect the environment. 
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