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Abstract 

 

The use of alternative aggregate like silica sand is a natural step in solving part of depletion of natural aggregates. The 

investigation on alternative material for concrete making started before half a century. Concrete made from silica sand waste as 

fine aggregate was studied for workability, compressive strength, Split tensile strength and Flexural strength. Further, study of its 

durability will ensure greater dependability in its usage. So here in this project, Silica sand had been used as replacement of fine 

aggregate by different percentage for making concrete of M-20, with w/c ratio 0.50 & 0.45. The percentage replacement will be 

0%, 10%, 20%, 30%, 40%, 50%, 60% and 70% with natural fine aggregates. For making concrete OPC-53 grade cement is used. 

Cubes, beams and cylinders will be casted and tested compressive strength, Split tensile strength, and flexural strength as well as 

for durability properties. Optimum replacement of silica sand can be used in structural concrete. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Each year thousands of tones of waste materials are disposed on the valuable land which results in the occupation and 

degradation of valuable land. Decreasing of natural resources is a common phenomenon in developing countries like India due to 

rapid urbanization & industrialization involving construction of infrastructures. 

Silica sand is obtained from the raw material (locally available in mamuara village in Kutch district). After washing the raw 

material the silica sand is separated by sieve size 1.18 of raw material. Raw material is washed for taking out the clay material 

which is useful in making the tiles. In the raw material about 10% is clay which is supplied to the ceramic factories.  

From the raw material different size of silica sand are separated by different size of sieve. Sand size of 30 mesh to 80 mesh 

(500 micron) is used in the glass industries. Sand size 1.18mm to 600 micron can be used in making concrete mix as the partial 

replacement of fine aggregate. Nearly about 200 tones of silica sand is obtained daily after washing the raw material. Sometimes 

it is used in the glass factories otherwise they dump them back into the mines.  

II. DESCRIPTION OF MATERIALS 

 Fine Aggregate (IS 2386 (Part-1), (Part-3)) A.

 Sieve analysis of Fine aggregate 1)

The locally available river sand used as fine aggregate. The properties of sand were determined by conducting tests as per IS 

2386 (Part- I). The sieve analysis is conducted to determine the particle size distribution of fine aggregate. The different sieves 

sizes used for sieve analysis of fine aggregate was 4.75 mm, 2.36 mm, 1.18 mm, 600 μm, 300 μm, 150 μm and 75μm. Sieve 

analysis result is given in table.  
Table - 2.1  

Sieve analysis of fine aggregate 

Sieve size 

(mm) 

Weight retain 

(gms) 

Cumulative weight retain 

(gms) 

Cumulative percentage weight 

retain (%) 

Cumulative percentage weight 

passing 

10 0 0 0 100 

4.75 118 118 5.9 94.10 

2.36 68 186 9.3 90.7 

1.18 296 364 24.10 75.9 

600 micron 332 694 40.70 59.3 

300 micron 874 1568 84.40 15.6 

150 micron 146 1714 91.70 8.3 
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 Physical properties of fine aggregate 2)

The water absorption of fine aggregate was measured by increase in weight of oven dry fine aggregate when the fine aggregate 

was immersed in water for 24 hours.. Specific gravity of fine aggregate can be find out by Pycnometer bottle is show in the table 

as below 
Table - 2.2 

Physical properties of fine aggregate 

Gradation Fall in  Zone II 

Moisture content 1.4% 

Fine modulus 2.56 

Silt content 0.78% 

Table - 2.3 

Specific Gravity of fine aggregate 

Sr no Description Value 

1 Weight of pycnometer (W1) gms 675 

2 Weight of pycnometer + soil (W2) gms 875 

3 Weight of water + pycnometer + soil (W3) gms 1572 

4 Weight of pycnometer + water (W4) gms 1450 

5 Apparent Specific Gravity  = 
   –   

               
 2.55 

 Silica sand (IS 2386 (Part-1), (Part-3)) B.

 Sieve analysis of Silica sand 1)

The locally available silica sand used as partial replacement of fine aggregate. The properties of silica sand were determined by 

conducting tests as per IS 2386 (Part- I). The sieve analysis is conducted to determine the particle size distribution of silica sand. 

The different sieves sizes used for sieve analysis of silica sand was 4.75 mm, 2.36 mm, 1.18 mm, 600 μm, 300 μm, 150 μm and 

75μm. Sieve analysis result is given in table. 
Table - 2.4 

Sieve analysis of silica sand 

Sieve size 

(mm) 

Weight retain 

(gms) 

Cumulative weight retain 

(gms) 

Cumulative percentage weight 

retain (%) 

Cumulative percentage weight 

passing 

10 0 0 0 100 

4.75 2 2 0.1 99.9 

2.36 14 16 0.8 99.2 

1.18 146 160 8.1 91.9 

600 micron 846 1002 50.4 49.6 

300 micron 948 1950 97.4 2.2 

150 micron 28 1978 99.2 0.8 

 Physical properties of silica sand 2)

Another properties of silica sand we need to know are the specific gravity, moisture content, fineness modulus. Specific gravity 

can be find out by pycnometer bottle method by taking 200gm of silica sand. 
Table - 2.5 

Physical properties of silica sand 
Gradation Fall in  Zone I 

Moisture content 1.4% 

Fine modulus 2.56 

Silt content 0.78% 

Table - 2.6 

Specific Gravity of silica sand 

Sr no Description Value 

1 Weight of pcynometer (W1) gms 675 

2 Weight of Water + soil (W2) gms 875 

3 Weight of water + pcynometer + soil (W3) gms 1568 

4 Weight of pcynometer + water (W4) gms 1445 

5 Apparent Specific Gravity  = 
   –   

               
 2.60 

III. RESULTS 

The mix proportion for M 20 with W/C ratio of 0.50 as mix – 1 & M 20 with W/C ratio of 0.45 as mix – 2 was casted. Slump test 

was tested when the concrete in fresh concrete. The cubes, beams and cylinders were tested for compressive strength ,split tensile 

strength and flexural strength. These tested were carried out at age of 7 days, 14 days and 28 days. 
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 Workability test results A.

 Slump test 1)

 
Graph 3.1:- Slump test results for mix-1 

 
Graph 3.2:- Slump test results for mix-2 

 Hardened Properties of Concrete B.

 Compressive strength test results 1)

 
Graph 3.3:- Compressive strength results for mix-1 

 
Graph 3.4:- Compressive strength results for mix-2 
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 Flexural Strength test results 2)

 
Graph 3.5:- Flexural strength results for mix-1 

 
Graph 3.6:- Flexural strength results for mix-2 

 Split - Tensile Strength test results 3)

 
Graph 3.7:- Split - Tensile strength results for mix-1 
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Graph 3.8:- Split - Tensile strength results for mix-2 

 Durability test results C.

 Acid attack 1)

 
Graph 3.9: Acid attack results 

 Sulphate attack D.

 
Graph 3.10:- Sulphate attack results 
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IV. CONCLUSION  

 As the percentage of replacement of silica sand was increases 0% to 70% slump is increases from 4.84 % to 25.81% for 

mix – 1. 

 By the replacement of silica sand in concrete, the compressive strength was decreases up to 30% replacement and then 

increases up to 50% replacement after starts decreasing up to 70% replacement, compressive strength was increases 

0.22% at 50% replacement compares to normal concrete for mix – 1. 

 Flexural strength decreases from 2.54% to 16.57% as the replacement percentage of silica sand increases for mix – 1. 

 Split tensile strength decreases from 5.39% to 19.78% as the replacement percentage of silica sand increases for mix – 1. 

 As the percentage of replacement of silica sand was increases 0% to 70% slump is increases from 3.64 % to 23.63% for 

mix – 2. 

 By the replacement of silica sand in concrete, the compressive strength was decreases up to 30% replacement and then 

increases up to 50% replacement after starts decreasing up to 70% replacement, compressive strength was increases 

1.21% at 50% replacement compares to normal concrete for mix – 2 

 Flexural strength decreases from 3.29% to 19.78 % as the replacement percentage of silica sand increases for mix – 2. 
 Split tensile strength decreases from 1.98% to 15.84% as the replacement percentage of silica sand increases for mix – 2. 

 Replacement of silica sand in concrete increases from 10% to 70%, the acid cured cube strength was decreases from 

4.54% to 20% for mix – 1.  For mix -2 the acid cured cube strength was decreases from 6.03% to 16.66% 

 Replacement of silica sand in concrete increases from 10% to 70%, the sulphte cured cube strength was decreases from 

3.62% to 28.03% for mix – 1.  For mix -2 the sulphate cured cube strength was decreases from 2.08% to 14.57% 

 From the result we are prefer 50% replacement of silica sand concrete gives best result amongst other replacement of 

silica sand. 
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