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Abstract— Foundry waste is a standout amongst the most 

dynamic examination ranges that envelop various orders 

including structural building and development materials. 

They can stand near the idea of green Concrete which is in 

perfect with the earth. Foundry sand from throwing 

commercial ventures is a waste material which is dumped 

widely and in this study an endeavor has been made to assess 

the use of this waste material in cement. The steady 

exhaustion of sand beds at all significant wellsprings of 

accessibility is a noteworthy concern and in this manner 

endeavors are taken keeping in mind the end goal to supplant 

sand in development exercises. In this study, impact of 

foundry sand as fine total substitution on the compressive 

strength of concrete with a M20 mix extent explored at 

various restricted curing periods (3 days, 7 day sand 28 days). 

The rate of foundry sand utilized for substitution were 10%, 

20%, 30%, 40%, 50%, 60%, 70%, 80%, 90% and 100% by 

weight of fine total. Test indicated great results, 

demonstrating ability of foundry sand for being a segment in 

cement for granting strength. Making concrete from reused 

materials spares vitality and preserves assets which lead to a 

safe maintainable environment. 
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I. INTRODUCTION 

The waste created from the commercial ventures cause 

ecological issues. Subsequently the reuse of this waste 

material can be accentuated. Foundry sand is top notch silica 

sand that is a repercussion from the generation of both ferrous 

and nonferrous metal throwing Commercial enterprises. 

From hundreds of years foundry sand has been utilized as a 

trim throwing material since its high warm conductivity. The 

physical and compound attributes of foundry sand will 

depend in extraordinary part on the sort of throwing 

procedure and the business area from which it starts. In the 

throwing procedure, shaping sands are reused and reused 

numerous times. In the end, notwithstanding, the reused sand 

corrupts to the point that it can never again be reused in the 

throwing procedure. By then, the old sand is dislodged from  

the cycle as side effect, new sand is presented, and the cycle 

starts once more. Two general sorts of cover frameworks are 

utilized as a part of metal providing reason to feel ambiguous 

about depending which the foundry sands are delegated: mud 

reinforced frameworks (Green sand) and synthetically 

fortified frameworks. Both sorts of sands are reasonable for 

helpful utilize however they have distinctive physical and 

ecological qualities. Throughout the most recent decades, 

much research has been led on the mechanical, concoction 

and strength parts of foundry sand.  

II. OBJECTIVE 

The principle goal of this paper is to think about the conduct 

of cement in which fine total in typical cement is supplanted 

with foundry sand at room temperature. The primary 

parameters examined are compressive strength of concrete. 

III. METHODOLOGY 

Strength is one among the most critical properties of cement, 

following the primary thought in basic outline is that the basic 

individuals must be equipped for conveying the forced 

burdens. The blend of cement utilized as a part of this study 

is M20. Concrete blend with 0% waste material is the control 

blend and water bond proportion received is 0.6 as per the 

Indian Standard particular IS 10262 - 2009. A design mix 

proportions of 1:2.64:3.81:0.6 was investigated for the 

research. The percentages of replacements are 10%, 20%, 

30%, 40%, 50%, 60%, 70%, 80%, 90% and 100% by weight 

of fine aggregate. Tests were performed for compressive 

strength of concrete for all replacement levels of fine 

aggregate at different curing period (3 days, 7 days and 28 

days). Also, the physical and chemical properties of the 

foundry sand are also studied. 

IV. EXPERIMENTAL MATERIALS 

A. Cement (OPC): 

The Ordinary Portland Cement of 53 grades conforming to 

IS: 8112 is used. The cement used is fresh and without any 

lumps. Physical property of cement is as per table I. 

Characteristic Value 

Specific Gravity 3.12 

Consistency 32% 

Initial Setting Time 30 min 

Final Setting Time 600 

Table 1: Physical Properties of Cement 

B. Aggregate: 

Aggregate give body to the concrete, reduce shrinkage and 

effect economy. One of the most important factors for 

producing workable concrete is a good gradation of 

aggregates. Minimum paste means less quantity of cement 

and less water, which are further mean increased economy, 

higher strength, lower shrinkage and greater durability. 

1) Coarse Aggregate: 

The fractions from 20 mm to 4.75 mm are used as coarse 

aggregate. The Coarse Aggregates from crushed Basalt rock, 

conforming to IS: 383 is being use. The Flakiness and 

Elongation Index were maintained well below 15%. 

Characteristic Value 

Specific Gravity 2..76 

Total Water Absorption 0.38 

Fineness Modulus 6 

Table 2: Physical Properties of Course Aggregate 

2) Fine Aggregate: 

Those fractions from 4.75 mm to 150 microns are termed as 

fine aggregate. The river sand is used in combination as fine 

aggregate conforming to the requirements of IS: 383. 
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Type Medium 

Specific gravity 2.38 

Bulk density 1631 

Fineness modulus 2.7 

Table 3: Physical Properties Of Fine Aggregate 

C. Foundry Sand: 

The physical and chemical properties of foundry sand used in 

this project are listed in Table IV and Table V respectively. 

The leachate from the foundry sand may contain trace 

element concentrations but the concentrations are not 

different from other construction materials such as native 

soils or fly ashes, hence they fall within the permissible limits 

for construction standards. 

Specific Gravity 2.50 

Bulk relative Density 2598 kg/m3 

Absorption 0.43% 

Moisture Content 0.1-9.7 

Clay Lumps and Friable Particles 1-43 

Coefficient of Permeability 10-3-10-6 cu/s 

Plastic Limit Nin Plastic 

Table 4: Physical Properties of Foundry Sand 

SiO2 67.21 

Al2O3 4.28 

Fe2O3 7.32 

CaO 0.15 

MgO 0.23 

SO3 0.89 

Na2O 0.4 

K2O 0.45 

P2O5 00 

Mn2O3 0.13 

SrO 0.21 

TiO2 0.47 

Loss on Ignition 16.27 

Total 8.06 

Table 5: Chemical Properties of Foundry Sand 

D. Water: 

Water is an important ingredient of concrete as it actually 

participates in the chemical reaction with cement. Since it 

helps to from the strength giving cement gel, the quantity and 

quality of water are required to be looked into very carefully. 

E. Moulds: 

Cubical moulds of size 150mm × 150mm × 150 mm were 

used to prepare the specimens for determining the 

compressive strength of foundry sand concrete. Care was 

taken during casting and vibrator was used for proper 

compaction. All the specimens were prepared in accordance 

with Indian Standard Specifications IS: 516 – 1959. All the 

moulds were cleaned and oiled properly. They were securely 

tightened to correct dimensions and prevent leakage of slurry. 

V. EXPERIMENTAL CONSIDERATION 

A. Design Mix: 

A mix M20 grade was designed as per Indian Standard 

method (IS 10262-2009) and the same was used to prepare 

the test samples. 

The design mix proportion is done in Table VI. 

 

WATER (Lit) 174.8 0.48 

CEMENT (Kg/m3) 364.3 1.00 

F.A. (Kg/m3) 696.9 1.80 

C.A.(Kg/m3) 20mm 749.6 2.07 

10mm 499.7 1.31 

Table 6: Design Mix Proportion for (M20 Mix) 

W= Water, 

C= cement, 

F.A. = Fine Aggregate, 

C.A. = Coarse Aggregate 

VI. EXPERIMENTAL RESULTS 

A. Compressive Strength: 

The compressive strength for different replacement levels of 

foundry sand contents (10%, 20%, 30%, 40%, 50%, 60%, 

70%, 80%, 90% and 100% ) at the end of 3 days, 7 days and 

28 days results are given in Table VII. The compressive 

strength increased with increase in the amount of foundry 

sand, up to 30% replacement in concrete, compared to the 

control mix. But as the amount of foundry sand exceeded the 

amount of fine aggregate in concrete, the compressive 

strength gradually decreased. The progressive 

strengthattainment rate of concrete with foundry sand 

replacement is more, in comparison with control 

mixconcrete, up to 30 % replacement results. The 

replacement of whole fine aggregate with foundrysand 

adversely affects the compressive strength of concrete by 

giving the lowest values show in fig.1. 

Foundry 

Sand 

Content 

(%) 

Compressive 

Strength at 

3 days 

(N/mm2) 

Compressive 

Strength at 

7 days 

(N/mm2) 

Compressive 

Strength at 

28 days 

(N/mm2) 

0 10.90 17.86 22.72 

10 11.23 18.26 21.25 

20 12.54 20.45 23.45 

30 13.85 21.78 24.69 

40 13.31 22.50 25.20 

50 13.39 21.65 23.90 

60 12.45 20.27 23.76 

70 12.05 19.60 20.18 

80 10.27 16.40 19.50 

90 8.12 12.90 18.52 

100 8.42 12.60 17.20 

Table 7: Compressive Strength at 3, 7 And 28 Days 

 
Fig. 1: Compressive Strength 
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VII. CONCLUSIONS 

Based on experimental investigation the following 

conclusions are made: 

1) Compressive strength of Concrete examples expanded, 

with expansion in fine total substitution by foundry sand, 

giving most extreme quality at 30 % substitution, and 

past that the quality parameters demonstrated a decrease 

in their particular qualities.  

2) The expansion in quality parameters might be because of 

fineness of the foundry sand. The foundry sand fineness 

is higher than fine total and decreases the permeable 

nature in cement consequently expanding thickness and 

quality. Be that as it may, diminishment in compressive 

strength of Concrete example with substitution rate past 

30 % is ascribed to fasteners present in foundry sand, 

made out of fine powder of dirt and carbon, which results 

in a feeble security between bond glue and total.  

3) The supplanting of normal sand with utilized foundry 

sand up to 30 % is alluring, as it is financially savvy, 

lessens the measure of virgin fine total, decreases land 

fill issues and jam nature.  

4) Making Concrete utilizing reused materials (foundry 

sand) spares vitality and save essential assets and it is 

inferred that the more material was reused, the less assets 

were expended which prompts a sheltered, reasonable 

environment. 
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