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Abstract— There are many forms of industrial by-products 

and waste materials. The use of such materials in concrete not 

solely makes it economical, but also helps in reducing 

disposal considerations. One such industrial by-product is 

Waste manufacturing plant Sand (SFS). WFS are major 

byproduct of metal casting trade and with success used as a 

land filling material for several years. However use of waste 

manufacturing plant sand (WFS) for land filling is turning 

into a problem because of rapid increase in disposal cost. In a 

trial to use the WFS in construction materials, analysis has 

being applied for its potential utilization in creating concrete 

as partial replacement of fine combination. In India, 

someone`.71 million loads of waste manufacturing plant sand 

and in geographical area region, some zero.17 million loads 

of waste foundry is made yearly. 
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I. INTRODUCTION 

A. General 

Argillaceous materials have been used by mankind for 

construction from time immemorial. The every rising 

functional requirement of the structures and the capacity to 

resist aggressive elements has necessitated developing new 

materials and composites to meet the higher performance and 

durability criteria. The environmental factors and pressure of 

utilizing waste materials from trade have also been the most 

important causative factors in new developments within the 

field of concrete technology. Since concrete is that the most 

significant half in structural construction, it ought to be in an 

exceedingly style of smart strength for structural functions. 

B. Properties of Waste Foundry Sand 

1) Physical Properties 

Generally, waste foundry sand (WFS) is sub-angular to round 

in shape. Green sands are black or grey, whereas chemically 

bonded sands are of medium tan or off-white color. Grain size 

distribution of waste foundry sand is uniform with 85-95% of 

the material in between 0.6 mm to 0.15 mm and 

approximately 5 to 20% of foundry sand can be smaller than 

0.075 mm. Dayton et al. (2010) mentioned that sand (0.05 to 

2 mm) was the dominant size fraction in the 39 spent foundry 

sands ranging from 76.6% to 100% with a median of 

90.3%.The specific gravity of foundry sand varies between 

2.39 and 2.79. Waste foundry sand has low absorption 

capacity and is non-plastic. Carey and Sturtz (1995) have 

reported that physical properties of WFS such as Particle 

gradation, fine contents, density, and absorption and specific 

gravity help to recognize its workability and suitability in 

flow able fill. Deng and Tikalsky (2008) have reported that 

variation in the density (1052–1554 kg/m3), specific gravity 

(2.38–2.72) and absorption (0.38– 4.15%) measurements 

may be attributed to the variation in sand mineralogy, particle 

gradation, grain shapes and fine contents. Good gradation and 

round shape lead to a compact structure and high density. 

Correlation of absorption with fine content and grain size can 

be interpreted by the law that a finer particle leads to a higher 

specific surface area, which favors the absorption of water. 

2) Chemical Properties 

Chemical composition of the waste foundry sand depends on 

the type of metal, type of binder and combustible used. The 

chemical composition of the foundry sand may influence its 

performance. Waste foundry sand is rich in silica content. It 

is coated with a thin film of burnt carbon, residual binder 

(bentonite, sea coal, resins/chemicals) and dust. Silica sand is 

hydrophilic and consequently attracts water to its surface.  

3) Mechanical Properties 

Waste foundry sand has smart durability properties as 

measured by low Micro-Deval abrasion (Ontario Ministry of 

Transportation, Canada 1996). Javed and stargazer (1994) 

have unconcealed comparatively high soundness loss, which 

can flow from to the samples of certain sand loss and not a 

breakdown of individual sand particles. The angle of cutting 

resistance (also called friction angle) of waste manufactory 

sand varies between thirty three and forty degrees that is 

similar to that of typical sands. 

II. LITERATURE REVIEW 

Park et al. (2004), Shayan et al. (2005) and Idir et al. (2011) 

studied the use of waste glass as a partial replacement of fine 

aggregate in concrete. The concrete containing waste glass 

aggregates of 30% mixing ratio gave the highest strength 

properties. Shayan et al. (2005) concluded that strength gain 

was slower in glass powder bearing concrete up to 28 days, 

but at the age of 404 days all the mixtures exceeded the 40 

MPa. Due to this activity compressive strength of mortar is 

increased by 10%. 

Guney et al. (2010) studied the effect of waste 

foundry sand (WFS) on the slump of concrete. Fine 

aggregates were partially replaced with 0, 5, 10 and 15% 

WFS. It was observed that waste foundry sand decreased the 

fluidity and the slump value of the fresh concrete. This may 

be probably due to the presence of clayey type fine materials 

in the waste foundry sand, which are effective in decreasing 

the fluidity of the fresh concrete 

Guney et al. (2010) determined the water absorption 

and void ratio of concrete containing WFS as partial 

replacement of fine aggregates. Water absorption test for each 

mixture was conducted at the age of 28 and 56 days. It was 

observed that Greater than 5% replacement of waste foundry 

sand with fine sand, void ratio decreases for all ages. 

Khatib and Ellis (2001) studied the influence of 

three types of foundry sand as a partial replacement of fine 

aggregate on the compressive strength of concrete, up to the 

age of 90 days. Three types of sand used in foundries were; 

the white fine sand without the addition of clay and coal, the 

foundry sand before casting (blended) and the foundry sand 
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after casting (waste). The standard sand (Class M) was 

partially replaced by (0, 25, 50, 75 and 100%) these sands. 

They concluded that with the increase in the replacement 

level of standard sand with foundry sand, the strength of 

concrete decreased. 

A. Summary 

Literature on the utilization of waste foundry sand in concrete 

is not extensive. Only few studies have been reported on the 

strength and durability properties of concrete. Therefore, 

present study is important and its findings will be very useful 

in concrete technology area, wherein, fine aggregates are to 

be replaced with industrial by products in making structural 

grade concrete. 
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