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Abstract— Concrete is the key material used in various types 

of constructions, from the flooring of a hut to a multi-storied 

high rise structures. Concrete is one of the versatile 

heterogeneous materials. With the advent of concrete civil 

engineering has touched highest peak of technology. It is the 

material of choice where strength, durability, impermeability, 

fire resistance and abrasion resistance are required. The main 

aim of the present study is to determine the compressive 

strength, tensile strength and stress-strain behavior of 

concrete mix of M30 grade, with partial replacement of 

cement with SILICA FUME and FLYASH. In this paper our 

study is mainly confined to evaluation of changes in both 

compressive strength and weight reduction in six different 

mixes of M30 grade namely conventional aggregate concrete 

(CAC), concrete is made by replacing of 15% of cement by 

Fly Ash and 5% of cement by Silica Fume (FSAC1), 

concrete is made by replacing of 5% of cement by Fly Ash 

and 15% of Silica Fume (FSAC2 ), concrete is made by 10% 

of cement by Fly Ash and 10% Silica fume (FSAC3). Our 

study includes the concept of triple blending of cement with 

Silica Fume and Fly Ash, this triple blend cement exploits 

the beneficial characteristics of both pozzolanic materials in 

producing a better concrete. 
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I. INTRODUCTION 

Concrete is the most widely used man-made construction 

material in the world. It is obtained by mixing of fine 

aggregates, coarse aggregates and cement with water and 

sometimes admixtures in required proportions. Fresh 

concrete or plastic concrete is freshly mixed material which 

can be molded into any shape hardens into a rock-like mass 

known as concrete. The hardening is because of chemical 

reaction between water and cement, which continues for 

long period leading to stronger with age. The utility and 

elegance as well as the durability of concrete structures, 

built during the first half of the last century with ordinary 

Portland cement (OPC) and plain round bars of mild steel, 

the easy availability of the constituent materials (whatever 

may be their qualities) of concrete and the knowledge that 

virtually any combination of the constituents leads to a mass 

of concrete have bred contempt. Strength was emphasized 

without a thought on the durability of structures. As a 

consequence of the liberties taken, the durability of concrete 

and concrete structures is on a southward journey; a journey 

that seems to have gained momentum on its path to self– 

destruction. This is particularly true of concrete structures 

which were constructed since 1970 or thereabout by which 

time the following developments are came subsequently. 

 The use of high strength rebar’s with surface 

deformations (HSD) started becoming Common. 

 Significant changes in the constituents and properties 

of cement were initiated.  

 Engineers are started using supplementary 

cementitious materials (SCM) and admixtures in 

concrete, often without adequate consideration. 

By doing  experimental studies we found some 

materials like  Fly ash, Ground Granulated Blast furnace 

Slag (GGBS), Rice husk ash, High Reactive Met kaolin, and 

Silica fume are some of the pozzolanic materials which 

having the similar properties of cement can be used in 

concrete as partial replacement of cement. A number of 

studies are going on in India as well as abroad to study the 

impact of use of these pozzolanic materials as cement 

replacements and the results are encouraging. The strength, 

durability, workability and other characteristic of concrete 

depends on the properties of its ingredients, proportion of 

mix, method of compaction and other controls during 

placing and curing. 

A. Scope of study 

In this project we have used triple blending cement concrete, 

which contains different percentage of fly ash (FA) with 

different percentage of silica fume along with ordinary 

Portland cement (OPC). In which fly ash (FA) starts from 

5%, 10%, 15% and silica fume from 5%, 10%, 15%. 

II. LITERATURE REVIEW 

Yogendran et al. (1987) made an attempt to modify the 

properties of concrete with   respect to its strength and other 

properties by using silica fume and chemical admixtures. 

Silica fume in high–strength  concrete  at a  constant water 

binder  ratio(w/c)  of  0.34  and  replacement  percentages of 

0 to 25, with varying dosages of HRWRA the maximum 28 

day compressive  strength was obtained at 15% replacement 

level. 

Nicholas j.Carolina and, R clinofton (1991) in their 

paper “HPC Research needs to Enhance its Use” in concrete 

International, list out the exploitable attributes of HPC, 

which can be grouped into three general categories, 

Properties and enhanced durability properties, They are 

Adhesion to Hardened concrete, Abrasion Resistance, 

Corrosion Protection, Chemical Resistance, Durability 

Energy Absorption, early Strength, high Elastic module, 

high compressive Strength , high modulus of rupture, high 

tensile strength and high Strength/Density ratio, high 

workability and Cohesiveness, low permeability, resistance 

to wash out, Volume Stability. 

S. Bhanja and B. Sengupta [18] (2004) carried out 

an experiment over water–binder ratios Ranging from 0.26 

to 0.42 and silica fume– binder ratios from 0.0 to 0.3. For all 

the mixes, compressive, flexural and split tensile strengths 

were determined at 28 days. The compressive, as well as the 

tensile, strengths increased with silica fume incorporation, 

and  the  results  indicate that  the optimum replacement 

percentage is not a constant  one but depends on  the  water 
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– cementitious  material l (w/cm)  ratio of  the mix. 

Compared with split tensile strengths, flexural strengths 

have exhibited greater improvements. Based on the test 

results relationships between the 28 - day flexural and split 

tensile strengths with the compressive strength of silica 

fume concrete have been developed using statistical 

methods. 

III. EXPERIMENTAL STUDY 

The experimental programme was designed for the 

mechanical properties i.e. compressive strength, split tensile 

strength and stress strain behavior of normal concrete. 

The program consists of costing and testing of 

standard size of cubes. The specimen of standard cubes (150 

x 150 x 150 mm), cylinders (150mm diameter 300 mm 

height), was casted. The specimens were casted with M30 

grade concrete with different replacement levels of cement. 

Samples was casted and put in normal water curing tank for 

7 and 28 days and compressive strength ,split tensile 

strength and stress strain behavior of concrete were 

determined and recorded down accordingly. 

IV. RESULTS AND DISCUSSION 

A. Compressive Strength of Concrete 

The maximum compressive strength of concrete in 

combination with fly ash and silica fume depend on two 

parameters namely the replacement levels and water cement 

ratio. And the compressive strength is varying with days 

also. The results and graphs as shown in below. 

Mix 
7 days strength 

(N/mm2) 

28 days strength 

(N/mm2) 

CAC 26.31 40.473 

FSAC1 23.689 36.44 

FSAC2 24.705 38 

FSAC3 25.869 39.79 

Table 1: Compressive Strength for normal water curing 

 CAC= Conventional aggregate concrete 

 FSAC1 = 15% FA & 5% SF 

 FSAC2 = 5% FA &15% SF 

 FSAC3 = 10% FA & 10% SF 

 
Fig. 1: Compressive Strength Results 

B. Split Tensile Strength of Concrete 

Mix 7 days strength (Mpa) 28 days strength (Mpa) 

CAC 2.88 4.44 

FSAC1 2.609 4.40 

FSAC2 2.47 3.79 

FSAC3 2.67 4.115 

Table 2: Split Tensile Strength for normal water curing 

 
Fig. 2: Split Tensile Strength Results 

C. Stress-Strain Behaviour of Concrete 

  
Fig. 3: Stress-Strain Behaviour of CAC for 7 days 

 
Fig. 4: Stress-Strain Behaviour of CAC for 28 days 

 
Fig. 5: Stress-Strain Behaviour of FSAC1 for 7 days 

 
Fig. 6: Stress-Strain Behaviour of FSAC1 for 28 days 
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Fig. 7: Stress-Strain Behaviour of FSAC2 for 7 days 

 
Fig. 8: Stress-Strain Behaviour of FSAC2 for 28 days 

 
Fig. 9: Stress-Strain Behaviour of FSAC3 for 7 days 

 
Fig. 10: Stress-Strain Behaviour of FSAC3 for 28days 

V. CONCLUSIONS 

Based on experimental studies   the following conclusion is 

drawn. 

1) Cement  replacement  by in combination of fly ash and 

adding silica  fume  leads  to increase  in  compressive 

strength, split tensile strength and stress-strain 

behavior of concrete up to  20 % replacement for M30 

grades of concrete. 

2) There is a decrease in workability as the replacement 

level increases, and   hence water consumption will be 

more for higher replacements 

3) The Compressive strength value is reached by 10%Fly 

Ash and 10%Silica fume mix as compression with 

CAC 

4) Split tensile strength value is reached by 15%Fly Ash 

and 5%Silica Fume mix is replaced by cement by 

compression with CAC. 

5) Stress-Strain curves were increased for 7days curing 

and 28 days curing of strength. 
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