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Abstract— This project report summarizes the strength 

behaviour of partial replacement of cement by silica fume in 

concrete and partial replacement of fine aggregate by granite 

powder in concrete. Granite is an igneous rock which is 

widely used as construction materials in different forms. 

Granite industries produce lot of dust and waste material. The 

silica fume is partially replaced with cement in the ratio of 

(10%, 15%, 20%). And also the granite powder is partially 

replaced with fine aggregate in the ratio of (20%, 25% 30%) 

and various tests such as compressive strength, spilt tensile 

strength and flexural strength are investigated and these 

values compared with the conventional concrete. The cube, 

cylinder, prism  will be cast, cured and tested for 7 days, 14 

days and 28 days respectively. The Analysis of all the result 

compared mathematically and graphically. 
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I. INTRODUCTION 

In the present world concrete is a important construction 

material, which is a mixture of sand, cement, coarse 

aggregate and water in order to construct bridges, dams, 

retaining walls, high rise buildings and chimneys. Concrete 

has been important material. Fine aggregate is an essential 

component of concrete. The most commonly used fine 

aggregate is river sand. But the demand for fine aggregate is 

too high. So we tried to reduce the use of river sand by mixing 

granite powder in the concrete.   

 The non-availability of sufficient amount of river 

sand. And the other hand granite waste generated by the 

industry has accumulated over years. The reduction in waste 

generation by manufacturing value-added products from the 

granite stone waste will boost up the economy of the granite 

stone industry. Use the chemical admixture sika. That usually 

reduce the water content, thereby reducing the porosity within 

the hydrated cement paste. Silica fume is used by replacement 

of cement. These are Pozzolanic in character and develop 

cementing properties as same as normal Portland   cement 

when they come in contact with free lime. Use of these 

materials individually or in combination with cement and 

proper dosage of sika improves the strength and durability of 

products. Concrete is acknowledged to be a relatively brittle 

material when subjected to normal stress and impact loads, 

where tensile strength is only approximately one tenth of its 

compressive strength. 

 A result for these characteristics, concrete member 

could not support such loads and stresses that usually take 

place majorly in   concrete beams and slabs. Historically, 

concrete member reinforced with continuous reinforcing bars 

to withstand tensile stresses and compensate for the lack of 

ductility and strength. Steel reinforcement adopted to tensile 

stress overcome high tensile stresses and critical location in 

concrete member. The turn of this waste material into a 

valuable resource. That adding benefit of preserving 

environment. 

II. METHODOLOGY 

1) Collection of materials 

2) Finding material properties 

3) Casting 

4) Curing 

5) Compressive and split tensile strength tests 

6) Results and discussion 

7) Conclusion 

III. MATERIALS USED 

A. Cement  

Cement is a good bonding material which having both the 

cohesive and adhesive properties. Cement used in experiment 

is ordinary Portland cement (OPC) of grade 53 conforming 

IS 10262:2009. Various lab test were conducted on cement to 

determine specific gravity and fineness of cement. 

B. Water  

Mostly portable water should be used which is free from the 

impurities.  

C. Coarse Aggregate  

The size of coarse aggregate is 20 mm. It should pass through 

20mm sieve and retained on 12.5mm sieve. 

D. Fine Aggregate 

M- Sand was used as a fine aggregate. It should pass through 

4.7mm sieve and retained on 150micron 

IV. SILICA FUME  

Silica fume is very fine and non-crystalline powder produced 

in an electric arc furnace and it is a by-product of the 

manufacture of silicon metal and Ferro-silicon alloys. It was 

initially viewed as a cement replacement material in order to 

control air pollution, but currently the most important reasons 

for its use is the production of high strength concrete with 

enhanced compressive strength with very high level of 

durability.   

V. GRANITE POWDER 

Granite is a common type of igneous rock. Industry granite 

powder will be collect. 4.75mm passing of materials was 

separated to use as a partial replacement to the fine aggregate. 

Granite powder was partially replaced in place of fine 

aggregate by the percentages of 20%, 25%&30%. Its colour 

depends upon than of feldspar. Water absorption is less than 
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1.6% and finely grained takes affine polish specific gravity is 

2.58 and moisture content is 1.5 %. 

A. Material Properties 

SL.NO MATERIALS DESCRIPTION 

1 Cement 
Type-OPC 53 grade 

Specific gravity- 3.12 

2 M sand Specific gravity 2.65 

3 Coarse aggregate Specific gravity 2.76 

4 Granite powder Specific gravity 2.58 

5 Silica fume Specific gravity  2.2 

Table 1: 

 
Fig. 1: Granite powder 

 
Fig. 2: Silica fume 

VI. MIX DESIGN  

The Mix design procedure should have considered Indian 

standard guidelines for M30 grade. The casting Specimen 

mould will be removing the after 24 hours and then cured 

under water for the period of 28 days. M30 grade mixing ratio 

is 1:2:2.8. 

M

IX 

CEM

ENT 

SILI

CA 

FU

ME 

FINE 

AGGRE

GATE 

GRA

NITE 

POW

DER 

SI

K

A 

COARS

E 

AGGRE

GATE 

M

1 
90% 10% 80% 20% 

0.2

% 
100% 

M

2 
85% 15% 75% 25% 

0.4

% 
100% 

M

3 
80% 20% 70% 30% 

0.6

% 
100% 

Table 2: 

VII. MIXING 

Cement, fine aggregate, coarse aggregate, silica fume, sika 

and granite powder mixed according to the mix proportion 

obtain from the above M30 design. The mixing procedure 

was done using mixing in the laboratory. 

A. Curing  

After proper hand mixing, the fresh concrete was placed 

accordingly in the steel molds. Initially compaction was done 

using iron rods and then compacted in vibrating table to avoid 

voids which leads to strength decrement. After proper 

compaction, the concrete specimens along with the molds 

were kept for drying over a period of 24 hours. 

VIII. TESTS AND RESULTS 

A. Compressive Strength Tests: 

The compression test is used to determine the hardness of 

cubical specimens of concrete. The strength of concrete 

specimen depends on cement, aggregate, w/c ratio, curing 

temperature, age and size of specimen. Cubes size 

150x150x150mm are casted. The specimen should be given 

sufficient time for hardening approximately 24 hours and 

then it should be cured for 28 days.  After 28 days the 

specimen should be loaded in the compression testing 

machine up to its failure load. Compressive strength is 

calculated by the following formula, 

Compressive strength = load/cross-sectional area of the cube 

 
Fig no 2: Compressive test 

MIX 7 DAYS 14 DAYS 28 DAYS 

M1 27.33 37.84 41.4 

M2 28.67 39.7 43.22 

M3 24.39 33.78 37.16 

NORMAL 25.99 35.99 39.58 

Table 3: Compressive strength test results 
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Chart 1: Comparison of Compressive strength test 

B. Spilt Tensile Strength: 

This is an indirect test to determine the tensile strength of the 

cylindrical specimens. Spilt tensile strength tests were carried 

out on cylindrical specimens of size 150 mm diameter and 

300mm height at the age of 28 days curing using compression 

testing machine. The load was applied gradually till the 

specimens spilt and the readings were noted. The spilt tensile 

strength can be calculated using the formula Ft=2p/πDL 

 
Fig. 3: Split tensile strength test 

MIX 7 DAYS 14 DAYS 28 DAYS 

M1 3.01 4.16 4.55 

M2 3.15 4.33 4.75 

M3 2.68 3.71 4.08 

NORMAL 2.85 3.95 4.35 

Table 4: Split tensile strength Results 

 
Chart 2: comparison of split tensile strength 

IX. CONCLUSION 

The compressive strength of concrete with 10%, 15%, 20%  

replacement of cement with silica fume and 20%, 25% ,30% 

replacement of fine aggregate with granite powder in 

different environment for 7,14,28 days indicate that at 15% 

silica fume and granite waste 25% replacement have strength 

equal to the normal  concrete strength. Spit tensile strength is 

increased strength is second ratio in the concrete cement can 

be replaced with 15% of silica fume, 25% of granite powder 

maximum increase in strength. 
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