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Abstract:  Now–a-days, increasing in quantities of waste materials and industrial by-products might be a primary concern inside the 

planet. Disposal of these by-products turning into major disadvantage and together increasing worth for disposal. The inflated seek 

property and eco-friendly materials within the construction industry has led to analysis on partial replacement of elect waste in 

concrete. The try is formed on replacement waste foundry sand as a partial replacement for fine mixture in concrete. during 

this project work, 20%,40%,60%,80%,100% of fine mixture is replaced by the manufactory sand in M20, M30 mix concrete. the 

compressive strength and split strength of concrete mix at 28thday of natural action amount is decided. check results indicate a 

rise in compressive strength of plain concrete by replacement of WFS rather than fine mixture. the most compressive strength, 

split strength and Flexural strength was obtained at 40 % of replacement. after that it losses strength in compressive strength, 

split strength and Flexural strength. 

 

Index Terms - Waste foundry sand, Design mix, compressive strength, flexural strength, split tensile strength. 

 

I. INTRODUCTION 

Now-a-days the development sector is exploring chop-chop on an oversized scale and additionally involves new techniques 

for speedy and luxury works on the sphere. The concrete as a artefact plays a vital role during this sector. The consumption of 

natural resources as constituents of concrete, prices high additionally it's on the verge of extent. These issues alarm North American 

country to recover the natural resources or to seek out an alternate choice to overcome this drawback. Presently, the 

massive production of waste manufactory sand as a by-product of metal casting industries causes varied environmental hazards. 

Usage of this waste manufactory in artefact would facilitate in reduction of stress on setting. Metal industries 

use manufactory sand that is uniformly sized, prime quality silicon oxide sand that's guaranteed to kind a mould for the casting 

of metal additionally as non-ferrous metal. Finer sand than traditional sand is employed in metal casting method. The burnt 

sand once the casting method of metal is utilized for several times however once it cannot be longer used it's aloof 

from manufactory as a waste for disposal referred to as “Waste manufactory sand”. In India, associate degree calculable a pair 

of million a lot of waste manufactory sand is created each year. Use of waste manufactory sand as a partial or total replacement for 

fine combination in concrete leads in production of economic, lightweight weight and high strength concrete. Concrete could be 

a material that consists of coarse combination, fine combination, cement, admixtures and water every material in concrete 

contributes its strength. So, by partial or proportion substitution of fabric affects totally different properties of concrete. 

By victimization such waste matter that harms the setting will be used for the event of low price and eco-friendly building 

materials. during this study associate degree experimental investigation is distributed by varied proportion of 

fine combination with used manufactory sand to provide low price and eco-friendly concrete. 
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II. METHODS AND MATERIAL 

 

2.1. LITERATURE REVIEW  

D.Lawrence and M. Mavroulidou [11] (2009) recognized the properties of concrete containing waste mill sand. Following 

conclusions were drawn from the analysis. From the results it absolutely was shown that mixes with with 

chemicals certain mill sand had properties, workability, strengths and moduli of snap appreciate those of traditional concrete. 

supported these findings they all over that these styles of mill sand are often used as a substitute for normal sand for concrete 

with no apparent adverse effects on the concrete. 

 

Rafat Siddique, Geert DE Schutter ANd prince consort Noumowec [1] (2008) conferred the results of an experimental 

investigation dispensed to gauge the mechanical properties of concrete mixtures within which fine combination (regular sand) 

was partly replaced with waste mill sand. Fine combination was replaced with 3 percentages (10%, 20%, and 30%) of WFS by 

weight. Tests were performed for the properties of contemporary concrete. Compressive strength, splitting- lastingness, flexural 

strength, and modulus of snap were determined at 28, 56, 91, and one year. take a look at results indicated a marginal 

increase within the strength properties of plain concrete by the inclusion of WFS as partial replacement of 

fine combination (sand) which are often effectively utilized in creating sensible quality concrete and construction materials. 

 

Gurpreet Singh ANd Rafat Siddique [3] (2011) dispensed an experimental investigation to gauge the strength and 

sturdiness properties of concrete mixtures, within which natural sand was partial replaced with (WFS). Natural sand was replaced 

with 5 proportion (0%, 5%, 10%, 15%, and 20%) of WFS by weight. Compression takes a look 

at and cacophonous lastingness take a look at were dispensed to gauge the strength properties of concrete at the age of 

seven, 28 and ninety one days. take a look at results indicate a marginal increase in strength properties of plain concrete by 

inclusion of WFS as a partial replacement of fine combination. lastingness, modulus of snap and abrasion resistance expressed. 

 

Gurpreet Singh and Rafat Siddique [6] (2011) investigated the abrasion resistance and strength properties of concrete 

containing waste mill sand (WFS). Sand (fine aggregate) was replaced with 1/3, 5%, 10%, V-day and 2 hundredth of WFS by 

mass. The water-tocement magnitude relation and therefore the workability of mixtures was maintained constant at zero.40 

and eighty-five ± five metric linear unit, severally. Properties examined were compressive strength, cacophonous d as depth of 

wear and tear. take a look at results indicated that replacement of sand with WFS increased the 28-day compressive strength 

by eight.3–17% and cacophonous lastingness by three.6–10.4% relying upon the WFS content, and showed continuous 

improvement in mechanical properties up to the ages of one year. 

 

Rafat Siddique and El-Hadj Kadri [7] (2011) proscribed the impact of mill sand (FS) and metakaolin (MK) on the close 

to surface characteristics of concrete. a bearing concrete having cement content 450 kg/m3 and w/c of zero.45 was designed. 

Cement was replaced with 3 percentages (5%, 10%, and 15%) of metakaolin weight, and fine aggregates were replaced with 2 

hundredth mill sand. Tests were conducted for initial surface absorption, sorptivity, water absorption and compressive strength 

at the ages of thirty-five, 56, and eighty-four days. 

 

Jayesh Kumar and Jayadev bhai (2013) this analysis work thinks about with experimental investigation on strength of concrete 

and optimum proportion of the partial replacement by exchange fine combination within the vary of 1/3 ,10%, half-

hour & fifty of used mill sand by weight for M twenty grade concrete. These tests were dispensed to gauge the mechanical 

properties for seven, fourteen and twenty eight days Keeping all this read, the aim of investigation is that the behaviour of 

concrete whereas adding of waste with completely different proportions of used foundry sand in concrete by victimization tests 

like compression strength and water absorption. 

The following observations square measure created concerning the resistance of partly replaced foundry sand. 

• The water absorption shrunken up to five hundredth replacement of fine combination by used mill sand.  

• Compressive strength increases once replacement of used mill sand proportion will increase once compare to ancient concrete.  

• Use of mill sand in concrete will save the metallic element and non-ferrous metal industries disposal, price and turn out a 

„greener‟ concrete for construction. 

• atmosphere effects from wastes and disposal issues of waste are often reduced through this analysis. a 

stronger live by AN innovation Construction Material is created through this analysis. 

 

2.2. MATERIALS  

 

A. Cement-Cement could be a binder, a substance that sets and hardens and might bind different materials along. It plays a 

vital role in construction sector. during this study the normal Portland cement (OPC) of fifty-three grades (jaypee Cement) is 

employed. 

B.  
C. Aggregate-Aggregate could be a natural deposit of sand and gravel and conjointly provide structure to the concrete. It 

occupies nearly seventy fifth to eightieth of volume in concrete and therefore shows influence on numerous 

properties like workability, strength, sturdiness and economy of concrete. to extend the density of concrete aggregate is 

usually use in numerous sizes. combination acts as reinforcement and introduce strength to the general material. aggregate is 

additionally used as base material for roads, railroads and beneath foundation thanks to its smart strength. 

D.  
C. Fine Aggregate-Fine aggregate is to create the concrete dense, by filling voids of coarse combination and cut back the 

Shrinkage of cement and makes a cheap combine. Natural sand or crushed stone dirt is employed as a fine combination in 

concrete combine. The domestically offered watercourse sand was used as fine combination within the gift 

investigation.  combination that meets up with a four.75mm IS sieve. 
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D. Coarse aggregate-The aggregate having size over four.75 millimetre is termed as coarse combination. during this project we 

tend to used twenty-millimetre size combination. and it's free from dirt and organic material. 

 

E. Waste foundry Sand-in construction uniform size and high oxide sand is employed thus waste metalworks sand is 

additionally best helpful for construction. once casting method foundries recycle and employ the foundries called waste foundry 

sand. Waste metalworks sand is clean, uniformly sized and it contains high-quality of oxide and it obtained from metal and non-

metal metals. 

III. RESULTS AND DISCUSSION 

3.1 GENERAL 
Results obtained from experimental investigation to review the strength properties of plain concrete mixes within which fine 

combination is replaced by waste foundry sand at numerous percentages area unit conferred here for discussion. The study was 

conducted to search out out the influence of waste metalworks sand on strength properties of plain concrete. 

 

3.2. COMPRESSIVE STRENGTH 

Take a look at Cube specimens were tested for compression and also the final compressive strength resolves from failure load, 

measured mistreatment compression testing machine. the typical values of compressive strength of three specimens for 

every class at the age of 28 days area unit tabulated within the Table .1. The relative compressive strength of varied concrete 

mixes (0%, 20%, 40%, 60%, eightieth and 100%) for various grades (M20 and M30) of concrete is shown in Figure.1. 

 

Table-1: Compressive Strength of Various Concrete Mixes with Replacement of Fine Aggregate With Waste Foundry Sand for 

Different Grades of Concrete 

Sl. No. Mix ID Compressive Strength (MPa) 

M 20 Grade M 30 Grade 

1 WFS0 27.22 37.28 

2 WFS20 30.21 41.60 

3 WFS40 34.33 44.27 

4 WFS60 25.33 35.77 

5 WFS80 21.47 32.29 

6 WFS100 19.11 29.01 

 

 
Fig-1: Compressive Strength of concrete with various % of Waste Foundry Sand. 

 

Compressive strength of 27.22 MPa for (M20 grade),37.28 MPa for (M30 grade) was achieved at 28 days that is above the target 

strength of 26.90 MPa for (M20 grade). From table 1 shows that a substantia improvement within the compressive strength of 

concrete with inclusion and increase within the proportion of waste mill sand up to 40% i.e., 34.33 MPa for (M20 grade) 

and 44.27 MPa for (M30 grade) that was above the management concrete 27.22 MPa for (M20 grade) and 37.28 MPa for (M30 

grade). Hence, forty eighth of the mixture lies between 600µ and 150µ size whereas eightieth of mill sand lies between 600µ and 

150µ size. thus mill sand is finer than mixture so increasing the strength of concrete up to 40% replacement. Fig 1 shows that 

most compressive strength was achieved with 40% of waste mill sand. However, on replacement of waste mill sand on the far 

side 40% mixture (fine aggregate) the concrete started losing its workability and thus the compressive strength shrivelled. At 

60%, 60% and 100% replacement of fine mixture compressive strength at 28 days that is a smaller amount than the management 

concrete and target strength. It was ascertained that the moat compressive strength was achieved with 40% replacement of fine 

mixture with waste mill sand for various Grades of concrete. 
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3.3. SPLIT TENSILE STRENGTH  

Test Cylinder specimens were tested for split durability and strength make up my mind from failure load, measured victimization 

compression testing machine. the common values of split durability of three specimens for every class at the age 

of 28 days square measure tabulated within the Table four.2 and Figure four.2 show the graphical illustration of variation of 

split durability of plain concrete of assorted concrete mixes (0%, 20%, 40%, 60%, 80% and 100%) for various grades (M20 and 

M30) of concrete. 

 

Table-2: Split Tensile Strength of Various Concrete Mixes with Replacement of Fine Aggregate over Waste Foundry Sand for 

Different Grades of Concrete. 

Sl. No. Mix ID Compressive Strength (MPa) 

M 20 Grade M 30 Grade 

1 WFS0 3.10 4.11 

2 WFS20 3.34 4.36 

3 WFS40 4.02 5.10 

4 WFS60 2.97 3.60 

5 WFS80 2.34 3.19 

6 WFS100 1.99 2.75 

 

 
Fig -2: Compressive Strength of concrete with various % of Waste Foundry Sand. 

 

Fig 2 shows that Split lastingness of 3.10 MPa for (M20 grade) and 4.11 MPa for (M30 grade) for management combine was 

achieved at 28 days. Split lastingness of concrete mixes inflated up to four-hundredth replacement of fine combination with 

waste factory sand. 

Fig 2 shows that most split lastingness of 4.02 MPa for (M20 grade) and 5.10 MPa for (M30 grade) was achieved at four- 

hundredth replacement that was twenty fifth for (M20 grade) and twenty.3% for (M30 grade) on top 

of the management combine. With additional increase within the share of waste factory sand hour, eightieth and 100 percent the 

split lastingness of concrete combine started decreasing. 

 

3.4. FLEXURAL STRENGTH  

Test Beam specimens were tested for flexural strength victimization universal testing machine. The tests were dole 

out confirming to IS 516-1959; the specimens were tested beneath two-point loading. the typical price of three specimens for 

every class at the age of 28 days is tabulated within the Table 3. Figure 3 shows the graphical illustration of variation of flexural 

strength of plain concrete of varied concrete mixes (0%, 20%, 40%, 60%, eightieth and 100%) for various grades (M20 and M30) 

of concrete. 

 

Table-3: Flexural Strength of Various Concrete Mixes with Replacement of Fine Aggregate over Waste Foundry Sand for 

different Grades of Concrete. 

Sl. No. Mix ID Compressive Strength (MPa) 

M 20 Grade M 30 Grade 

1 WFS0 4.57 5.84 

2 WFS20 5.20 6.58 

3 WFS40 5.96 7.35 

4 WFS60 4.60 5.51 

5 WFS80 4.22 4.72 

6 WFS100 3.07  3.87 
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Fig -3: Compressive Strength of concrete with various % of Waste Foundry Sand. 

 

Fig 4.3 shows that Flexural strength of 4.57 MPa for (M20 grade) and 5.84 MPa for (M30 grade) for management combine was 

achieved at 28 days. Flexural strength of concrete mixes multiplied up to four- hundredth replacement of fine combination with 

waste factory sand. Fig 4.3 shows that most Flexural strength of 5.96 MPa for (M20 grade) and 7.35 MPa for (M30 grade) was 

achieved at four- hundredth replacement that was 21.3% for (M20 grade) and twenty.3% for (M 30 grade) 

over the   management combine. With more increase within the proportion of waste factory sand 60%,80%   and 100% the 

Flexural strength of concrete combine began to decrease 

  

IV. CONCLUSIONS 

Based on higher than study the subsequent observations are created relating to the properties and behavior of concrete on 

partial replacement of fine mixture by waste foundry sand: 

(1) Compressive strength will increase on increase in share of waste mill sand as compared to ancient concrete. 

(2) during this study, most compressive strength is obtained at 40% replacement of fine mixture by waste foundry sand. 

(3) Split strength decreases on increase in share of waste foundry sand. 

(4) The Flexural strength is found to be marginally increase with increase in WFS content. 

(5) the issues of disposal and maintenance value of land filling is reduced. 

(6) Application of this study ends up in development in construction sector and innovative artifact. 

(7) Use of waste mill sand in concrete reduces the assembly of waste through metal industries i.e., it’s associate degree eco-

friendly artifact. 
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