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Abstract 
Metal foundries comprise of huge measure of sand as a piece of metal throwing procedure. It is vital to create gainful building 

materials from foundry sand. The natural sand has been replaced by foundry sand appropriately in the scope of 0%, 15%, and 
25% by weight for M-4o evaluation concrete. Concrete blends were delivered, tested and analyzed in properties for 7, 14, & 28 

days. Subsequently, compressive strength expanded up to 25% expansion of foundry sand and at 35% substitution level the 

compressive quality diminished progressively. Hence the beams were casted with 25% foundry sand. The flexural strength has 

been determined at the end of 28 days. Keeping this view, the point of examination is the flexural conduct of R.C beams by 

partially replacing common natural sand with foundry sand. 
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1. INTRODUCTION 

Most metal throwing sand comprises of good silica sand 

with uniform physical qualities. Foundry sand is the side 

effect of ferrous and non-ferrous metal throwing industry. In 

present day foundry practice, sand is commonly reused and 

reused through numerous generation cycles. Foundry sand 

can be utilized as a part of cement to enhance its quality and 

strength components. Foundry sand can be utilized as a 

halfway or aggregate substitution of fine totals. 

 

In foundry industry, the most well-known metal throwing 

procedure utilized is sand cast framework. All sand cast 
molds for ferrous castings are of green sand sort. Green sand 

comprises of superb silica sand, around 10% of bentonite 

mud, 2-5% of water and around 5% of ocean coal. 

Notwithstanding green sand molds, synthetically fortified 

sand cast frameworks are additionally utilized. 

 

There are pretty nearly 4500 units of foundry in India; out of 

which 80% are little scale units and 10% are medium and 

vast scale units. Foundry industry gauges that more or less 

100 million tons of sand is utilized as a part of generation 

yearly and 6-10 million tons tossed every year. 

 
Some foundry industries blaze their sludge in incinerators, 

adding to genuine air contamination issues. To diminish 

transfer and contamination issues from these mechanical 

squanders, it is key to create beneficial building materials. 

 

 
 

2. EXPERIMENTAL INVESTIGATION 

2.1 Materials 

The materials utilized as a part of the blend outline were 
Ordinary Portland Cement (OPC), natural sand, foundry 

sand and consumable water. Shaft examples were made with 

M-40 evaluation concrete. Water/Cement proportion of 0.42 

and 0.6% of ConplastSP430 super plasticizer was utilized 

for better workability. Fe 500 evaluation steel was utilized 

for longitudinal support and stirrups. 

 

2.2 Preliminary Investigation 

Cube examples were cast with and without foundry sand on 

the mold of size 150*150*150 mm for each 1:1.63:2.32 

Solid Blend. After around 24 hrs the 3D cube examples 

were de-formed and water curing was done till the separate 

examples were tried following 7, 14, and 28 days for 
compressive quality. Compressive strength of blends at 

distinctive curing time of 7 days, 14 days and 28 days 

quality of blends with 0%, 15%, 25% and 35% were tried. 

At 15% and 25% the compressive quality of cement with 
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foundry sand was more than the standard solid examples 

when tried at 28 days. However, for 35% replacement with 

foundry sand there was steady diminishing in the 

compressive quality of cement. Subsequently beam 

examples were cast with 25% foundry sand. 

 

2.3 Reinforcement Details 

Eight numbers of beams were casted with and without 

foundry sand. The span of the beam was 2000mm and of 

size 150 mm x 250mm. Out of 8 beams 4 were cast without 

foundry sand and four were cast with 25% foundry sand as 

replacement for natural sand. All specimens were tested at 

28th day from the date of casting. Reinforcement details of 

beam specimens are shown in Table-1. 

 

Table-1: Reinforcement Details 

Sl.

No 
Beams 

Testing 

date 

(Days) 

Reinforcement in beams 

Longitudinal Stirrups(mm) 

Top Bottom Dia. spacing 

1 NCC1 

28 

Days 

2#8 2#12 8 165 

2 NCC2 2#8 2#12 8 165 

3 NCC3 2#8 2#16 8 165 

4 NCC4 2#8 2#16 8 165 

5 FSR1 2#8 2#12 8 165 

6 FSR2 2#8 2#12 8 165 

7 FSR3 2#8 2#16 8 165 

8 FSR4 2#8 2#16 8 165 

 

NCC=Normal Conventional Concrete, FSR=Foundry Sand 

Replacement(25%) 

 

2.4 Test Set-Up 

The beam examples were tested by utilizing stacking casing 

(Loading Frame) of 100T limit under two point loading 

system. All the beam examples were white washed to 

encourage checking of breaks. The heap was connected 

statically orderly to the shaft. The pillars were instrumented 

with linear voltage displacement transducers (LVDTs). All 
the deflection readings were recorded naturally utilizing data 

logger amid the test. 

 

 
Fig-1: Two point loading system 

 
Fig-2: Test set-up of the Beam 

 

 
Fig-3: Failure of the Beam 

 

3. EXPERIMENTAL RESULTS 

Table-2: Results 

Sl.No 
Beam 

Designation 

Cracking 

Load in 

kN 

Average 

Cracking 

Load in 

kN 

Ultimate 

Failure 

Load in 

kN 

1 NCC1 60 
62.25 

95 

2 NCC2 64.5 103 

3 NCC3 85 
82.5 

152.5 

4 NCC4 80 149.5 

5 FSR1 102.5 
103.25 

107 

6 FSR2 104 110 

7 FSR3 107 
108.5 

161.7 

8 FSR4 110 170 
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4. COMPARISION OF RESULTS 
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 Chart -1: Comparision of NCC 1 & 2 and FSR 1 and 2 
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 Chart -2: Comparision of NCC 3 & 4 and FSR 3 and 4 

 

5. CONCLUSION 

Based on the above experimental results, we can conclude 

that 
1. The beam specimens with foundry sand (FSR) has higher 

Flexural strength than the Normal Conventional Concrete 

(NCC) beam specimens. 

2. 25% of Flexural strength was increased as compared to 

Conventional Concrete. 
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