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Abstract— This paper has to presents the industrial by 

product of silica fume can be utilized to enhance the 

strength and water permeability characteristics of High 

strength Concrete. The utilization of these industrial by 

product is becoming popular throughout the world because 

of the minimization of their potential hazardous effects on 

environment. This paper investigates the effect of silica 

fume as a replacement of m-sand on compressive strength, 

flexural strength, tensile strength of high strength of 

concrete .The replacement level of silica fume on concrete 

as 10%. Water-cement ratio was kept 0.42 for all cases. This 

project aims a fully replacement of sand with M-sand as an 

alternative material. However this cannot be brought in as 

such as M-sand does not have great physical properties. 

Thus the silica fume will be required to achieve this 

replacement in an effective manner. The project is going to 

be performed by total of 36 plain concrete specimens were 

casted which includes cubes, beams and cylinders of grades 

M30 and M40. The specimens are tested for compressive 

strength and flexural strength over a period of 7days and 

28days.Testing the fresh concrete for workability and 

harden concrete for strength. 
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I. INTRODUCTION 

High strength concrete has become more popular in recent 

years owing to the tremendous advantages it offers over the 

conventional concrete. Modern technology and a better 

understanding of the concrete have also helped much in the 

promotion and use of high strength concrete. This chapter 

describes the nature of foamed concrete, its composition and 

properties and how it use in civil engineering works. 

Because the properties of high strength concrete can vary 

widely, and it can be used in a wide variety of applications, 

it is important to define performance requirements for each 

case.  

II. OBJECTIVE OF STUDY 

The objective of this work is to develop concrete with good 

strength, less porous, less capillarity so that durability will 

be reached. For this purpose it requires the use of silica 

fume. So the experiment carried out;  

 To determine the mix proportion with silica fume to 

achieve the desire needs.  

 To determine the water/ binder ratio, so that design mix 

having proper workability and strength.  

 To investigate and compare different basic properties of 

concrete such as compressive strength, splitting tensile 

strength, flexural strength using silica fume with normal 

concrete of grade M30 and M40.    

 The aim of the present research were done by making 

cubes of size 150mm x 150mm x 150mm, beams of size 

500mm x 100mm x100mm  and cylinders of height 

300mm and diameter 150mm.  

III. SCOPE OF STUDY 

In this project, the mix proportion of M30 & M40 concrete 

using the M-sand as fine aggregate has been carried out and 

using silica fume. The purpose of this project is to study the 

physical property of high strength concrete by fully 

replacing sand with m-sand using silica fume and to find the 

compressive strength, split tensile and flexural strength. 

Associates progressively move towards environmentally 

conscious ones, many aspects which could poses a threat to 

the environment have become matter of serious 

consideration. In this aspect, the use of M-sand in concrete 

is more importance. Concrete, being the most widely used 

construction material is seen its consumption has given rise 

due to the growth in population and urbanization in many 

countries. 

IV. MATERIALS USED 

A. Cement 

Cement is a binding material that is generally used in all 

parts of the construction. In the soil cement blocks the 

cement is used as a stabilizing material that could provide 

the added advantage of binding the materials too. 

B. Silica Fume 

Silica fume is a by product of producing silicon metal or 

ferrosilicon alloys. One of the most beneficial uses for silica 

fume is in concrete. Because of its chemical and physical 

properties, it is a very reactive pozzolan. Concrete 

containing silica fume can have very high strength and can 

be very durable. 

C. Fine Aggregate 

Locally available river sand having bulk density 1762 kg 

/m3 is used and the specific gravity 2.73 and fineness 

modulus of river sand is 3.01 

D. Manufactured Sand 

M-Sand is replaced is fully replacement of river sand. The 

bulk density of manufactured Sand 1460 kg/m2 and the 

specific gravity 2.43 and fineness modulus of rive Sand is 

2.8 

E. Coarse Aggregate 

Locally available coarse aggregates having the maximum 

size of 10mm and 20mm were used in the present work. 

V. PROPERTIES OF MATERIALS USED 

PROPERTIES OF CEMENT 

S. No. Particulars Values 

1 Specific gravity 3.01 



Experimental Investigation on Replacement of Conventional Sand by M-Sand with Silica Fume 

 (IJSRD/Vol. 4/Issue 11/2017/103) 

 

 All rights reserved by www.ijsrd.com 383 

2 Initial setting time 30 min. 

3 Final setting time 10 hrs. 15 min. 

Table 1: Properties of Cement 

PROPERTIES OF M-SAND 

S.NO Characteristics Valve 

1 Specific gravity 2.54-2.60 

2 Moisture content (%) Nil 

3 Water absorption(%) 1.20-1.50 

4 Bulk density(Kg/𝑚3) 1720-1810 

Table 2: Properties of M-Sand 

PROPERTIES OF COARSE AGGREGATE 

S.NO Characteristics Valve 

1 Specific gravity 2.7 

2 Fineness modulus 6.35 

3 Water absorption 1.14 

4 Bulk density 1650 

Table 3: Properties of Coarse Aggregate 

1) Properties of Silica Fume 

Silica fume is an ultra fine material with spherical particles 

less than 1µm in diameter, the average being about 

0.15µm.This makes it approximately 100 times smaller than 

the average cement particles. The bulk density of silica fume 

depends on the degree of densification in the silo and varies 

from 130(undensified) to 600Kg/m³. The specific gravity of 

silica fume is generally in the range of 2.2 to 2.3. 

VI. METHODOLOGY 

The process of manufacture of concrete involves the 

following steps:; 

a) Concrete mix design 

b) Concrete moulds 

c) Batching, Mixing, and Casting 

d) Curing of the concrete blocks 

A. Concrete Mix Design 

1) Mix Proportion for M30 Grade: 

Constituents Quantity(kg/m3) Mix Proportion 

Cement 380 
 

 

1 : 1.83 : 3.16 

Coarse Aggregate 1202 

Fine Aggregate 696 

Water 160 

Table 4: 

2) Mix Proportion for M40 Grade: 

Constituents Quantity(kg/m3) Mix Proportion 

Cement 380 
 

 

1 : 1.65 : 2.92 

Coarse Aggregate 1109 

Fine Aggregate 628 

Water 152 

Table 5: 

B. Concrete Moulds 

Cubical mould of size 150mm×150mm were used to prepare 

the concrete specimens for the determination of compressive 

strength of foundry sand concrete at various replacement 

levels. Care was taken during casting and vibrator was used 

for proper compaction. Cylindrical mould of size 150 

mm×300 mm were used to prepare the concrete specimens 

for the determinations of split tensile strength and modulus 

of elasticity of foundry sand concrete. All the specimens 

were prepared in accordance with Indian Standard 

Specifications IS: 516-1959.All the moulds were cleaned 

and oiled properly. These were securely tightened to correct 

dimensions before casting. Care was taken that there is no 

gaps left from where there is any possibility of leakage out 

of slurry. 

C. Batching, Mixing and Casting 

A careful procedure has been adopted in the batching, 

mixing and casting operation. The coarse aggregate and fine 

aggregate are weighted first with an accuracy of 0.5gm.the 

concrete mixture has been prepared by hand mixing on a 

water tight platform. Ordinary Portland cement having 53 

grades was used in casting. Fine aggregates are replaced 

with M-sand and thoroughly mixed. After that coarse 

aggregates are added to it. Then water was added carefully 

so that no water was lost during mixing.  Clean and oiled 

moulds for each category were then compacted well by hand 

compaction for every three layer of mould were stopped as 

soon as the cement slurry appeared on the surface of the 

mould. The specimens were allowed to remain in the steel 

mould for the first 24 hours at ambient condition. After that 

these were de-moulded with care so that no edges were 

broken and were placed in the curing tank at the ambient 

temperature for curing.  

 
Fig. 1: Mixing of Concrete 

 
Fig. 2: Casting of Moulds 

 
Fig. 3: Casting of Moulds 



Experimental Investigation on Replacement of Conventional Sand by M-Sand with Silica Fume 

 (IJSRD/Vol. 4/Issue 11/2017/103) 

 

 All rights reserved by www.ijsrd.com 384 

D. Curing of the Concrete Blocks 

Curing is a process of preventing freshly placed concrete 

from drying the first during the first day of its life to 

minimize any tendency to cracking and allow it to develop 

concrete strength. There are different methods of curing that 

affect the concrete properties as: water curing, sheet curing, 

membrane curing and air curing. 

VII. RESULT AND DISCUSSION 

A. Test Specimens 

The test specimens were Square Prism and Cubes whose 

particulars are given in the table below. 
Type & grade of concrete Size No of specimens 

M30- Cube(solid) 150x150x150mm 6 

M40-Cube(solid) 150x150x150mm 6 

M30-Beam (rectangular) 100x100x500mm 6 

M40-Beam (rectangular) 100x100x500mm 6 

M30-Cylinder (solid) 150x300mm 6 

M30-Cylinder (solid) 150x300mm 6 

Total 36 nos 

Table 6: No of specimens casted for the project 

B. Compression Strength 

Compression strength test were performed on compression 

testing machine of 2000 KN capacity. Cube specimens 

casted were subjected to this test. The ultimate compressive 

strength was determined from failure load measured from 

the test.  

Compressive stress, fck = ultimate load, P / bearing area, A 

It has been observed that the concrete produced 

high strength with fully replacement of fine aggregate by M-

sand using silicafume.  
Grade Of 

Concrete 
Sample 

7 day result in 

N/mm2 

28 day result in 

N/mm2 

 

M30 

S1 23.3 36.5 

S2 24.1 36.2 

S3 23.8 37 

Average of above 23.7 36.6 

 

M40 

S1 27.1 43.1 

S2 27.9 44.2 

S3 29 46.9 

Average of above 28 44.7 

Table 7: Compression Strength 

 
Fig. 4: Compression strength of M30 grade concrete 

 
Fig. 5: Compression strength of M40 grade concrete 

C. Flexural Strength 

Beam specimens were tested for flexural strength. The 

specimens are tested under two-point loading. The 

maximum load applied to the specimen shall be recorded. 

The flexural strength of specimen expressed as modulus of 

rupture (ffl) 

ffl= 3Pa/bd2 

If crack falls inside the load point 

ffl= PL/bd2 

If crack falls outside the load point 
Grade Of 

Concrete 
Sample 

7 day result in 

N/mm2 

28 day result in 

N/mm2 

 

M30 

S1 6.7 11.2 

S2 6.3 11.2 

S3 6.9 11.5 

Average of above 6.6 11.3 

 

M40 

S1 7.4 12.3 

S2 7.9 12.6 

S3 7.7 12.7 

Average of above 7.7 12.5 

Table 8: flexural strength 

 
Fig. 6: Flexural strength of M30 grade concrete 

 
Fig. 7: Flexural strength of M40 grade concrete 
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D. Split Tensile Strength 

The tensile strength of concrete is approximately 10% of its 

compressive strength. Cylinder specimens were tested for 

splitting tensile strength. In this test compressive line loads 

were applied along the vertical symmetrical plane of the 

specimen. 

Tensile strength, fsp   = 2P/π LD 

Where P = ultimate load. 

L  =  length of specimen.  

D  =  diameter of specimen. 
Grade Of 

Concrete 
Sample 

7 day result in 

N/mm2 

28 day result in 

N/mm2 

 

M30 

S1 2.4 3.6 

S2 2.6 3.9 

S3 2.7 3.8 

Average of above 2.5 3.8 

 

M40 

S1 3.2 4.4 

S2 2.9 4.7 

S3 3.0 4.9 

Average of above 3.0 4.7 

Table 9: spilt tensile strength 

 
Fig. 8: spilt tensile strength of M30 grade concrete 

 
Fig. 9: Spilt tensile strength of M40 grade concrete 

VIII. CONCLUSION 

All the basic material, manufacturing processes, 

characteristics, applications of high strength concrete is 

thoroughly studied, characteristics of fine aggregate fully 

replaced with M-sand and nature of silica fume in concrete 

is studied in this project . Tests for cement, fine aggregate 

and coarse aggregate is done for the casting purpose and 

sample mix designs are done for the production of high 

strength concrete. The concrete specimens such as cubes, 

cylinders, beams are to be casted and tested for finding the 

strength of concrete for various mixing proportion, silica 

fume are used to fill the voids in concrete, attaining the great 

strength and these are to be done in project. 
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