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Abstract: There was a severe scarcity of river sand, which was ideal for a new study area. The depletion of river sand and the
necessity for scientific management and use of the available resource have been studied. Foundry sand can be used as a partial or
complete substitute for fine aggregates, as well as a supplemental addition to achieving various concrete qualities. By weight,
Micro Silica was used in place of cement, and waste foundry sand was used in lieu of fine aggregate. At the ages of 28, 56, and 90
days, compressive and split tensile strength tests were performed. At 15% foundry sand replenishment, the maximum strength
was obtained. When compared to ordinary cement concrete, blended concrete with micro silica has been shown to be more
effective. Non destructive test was carried out to evaluate the strength property.
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1. INTRODUCTION

The scarcity of landfill space and the rising expense of disposal, repurposing trash and byproducts has become a viable option.
WEFS (waste foundry sand) is an example of an industrial byproduct. Several million tones of byproducts are produced by the
ferrous and non-ferrous metal casting industries worldwide. WFS is by product of the metal casting industry. However, due to the
rapid rise in disposal prices, the use of waste foundry sand for land filling is becomingan issue.

2. OBJECTIVES

a. The purpose of this study was to use the discarded foundry sand as a partial replacement for fine aggregate of M40
concrete.

b. To optimize the micro silica and waste foundry sand content.

¢. To evaluate the mechanical properties of optimized micro silica and waste foundry sand.

3. MATERIALS

3.1 Cement: Cement from locally available 53 grade utilized.
3.2 Fine Aggregate: The fine aggregate in this study was made from locally accessible river sand.
3.3 Coarse aggregate: As coarse material, a local source of machine crushed angular granite metal with a nominal size of
20mm was utilised.
3.4 Foundry Waste Sand: Mak's Casting Uppal, Hyderabad, provided the waste foundry sand (WFS). WFS was utilised to
replace fine aggregate in some cases (natural river sand). Table 1 lists the physical characteristics of WFS.
Tablel Physical properties of waste foundry sand

Property Test results
Fineness modulus 1.66
Specific gravity 2.35
Bulk density(kg/m?®)
Loose 1230
Dense 1350

3.5 Micro Silica
Amorphous Micro Silica of Grade 920-D used for the casting of concrete.
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4. RESULTS AND DISCUSSION

The compressive strength and split tensile strength are determined for the cast specimens and furnished in table 2 to 7.
Table 2 Compressive strength of concrete with waste foundry sand

Mix Compressive strength, N/mm?

ID 28 days 56 days 90 days

WFO0 52.14 56.72 60.60

WF5 56.08 60.91 65.30

WF10 58.26 63.32 67.74

WF15 60.74 66.14 71.05

WF20 58.76 63.57 68.56

WF25 55.86 60.38 65.18

Table 3 Split tensile strength of concrete with waste foundry sand

Mix Split tensile strength, N/mm?

ID 28 days 56 days 90 days
WFO 5.05 5.47 5.87
WF5 5.42 5.88 6.30
WF10 5.54 6.01 6.48
WF15 5.82 6.32 6..80
WF20 5.52 5.99 6.40
WF25 5.22 5.68 6.08

Table 4 Compressive strength of concrete with micro silica

Mix Compressive strength, N/mm?
ID 28 days 56 days 90 days
MSO0 52.14 56.72 60.60
MS5 60.27 65.68 70.13
MS7.5 61.83 67.26 71.95
MS10 64.53 69.92 75.06
MS15 57.19 62.31 66.55
Table 5 Split tensile strength of concrete with micro silica
Mix Split tensile strength, N/mm?
ID 28 days 56 days 90 days
MSO0 5.05 5.47 5.87
MS5 5.84 6.36 6.79
MS7.5 6.02 6.52 7.01
MS10 6.35 6.87 7.42
MS15 5.58 6.06 6.52
Table 6. Optimized compressive strength 10% micro silica with different % of waste foundry sand
Mix ID Compressive strength, N/mm?
28 days 56 days 90 days
MS10WFO0 52.14 56.35 60.68
MS10WF5 66.51 72.14 77.80
MS10WF10 67.60 73.25 78.41
MS10WF15 68.84 74.72 79.81
MS10WF20 71.57 77.37 83.08
MS10WF25 66.37 72.23 77.60
Table 7. Optimized split tensile strength 10% micro silica with different % of waste foundry sand
Mix ID Split tensile strength, N/mm?
28 days 56 days 90 days
MS10WFO0 5.16 5.60 5.99
MS10WF5 6.56 7.11 7.63
MS10WF10 6.65 7.24 7.77
MS10WF15 6.81 7.38 7.96
MS10WF20 6.94 7.54 8.10
MS10WF25 6.37 6.90 7.41
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5. CONCLUSIONS

Waste foundry sand and micro silica were found economical and eco friendly.

1. The maximum compressive strength of concrete with 15% of waste foundry sand for 28, 56 and 90 days is 60.74,
66.14 and 71.05 N/mm?,

2. The maximum split tensile strength of concrete with 15% of waste foundry sand for 28, 56 and 90 days is 5.82, 6.32
and 6.80 N/mm?,

3. The maximum compressive strength of concrete with 10%of micro silica for 28, 56 and 90 days is 64.53, 69.92
and 75.06 N/mm?2,

4. The maximum split tensile strength of concrete with10%of micro silica for 28, 56 and 90 days is 6.35, 6.87 and
7.42 N/mm?,

5. The maximum compressive strength of concrete with combined 10% micro silica and 20% waste foundry sand for
28, 56 and 90 days is 71.57, 77.37 and 83.08 N/mm?,

6. The maximum split tensile strength of concrete with combined1 0% micro silica and 20% waste foundry sand for 28,
56 and 90 days is 6.94, 7.54 and 8.10 N/mm?.
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