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Abstract— Concrete can bear up the severest environmental 

conditions; however, in several conditions it may show very 

low characteristics. Hence, engineers worldwide are 

constantly trying to improve its characteristics with the aid of 

modern admixtures and waste materials, usually called as 

alternate building materials (ABM). Currently, concrete 

mixtures include different alternate building materials which 

produce part of the cementitious constituent. The major 

advantage of ABM is its capacity to substitute basic 

ingredients partially or wholly in concrete and still presenting 

the cementitious property. The use of waste material as ABM 

helps to consume these waste materials and also improves the 

properties of concrete in fresh and hydrated states. Most 

significant ABMs which are used very frequently are fly ash 

and silica fume as they enhance both compressive strength 

and durability of concrete. In the present research a series of 

experiments had been performed to make comparative study 

of various mechanical properties of concrete mixes prepared 

by using Portland cement and Fly ash blended cement (in 1:1 

proportion). Concrete mixes are modified by replacing sand 

by silica fume in different percentages 5%, 10%, 15%, 20%, 

25% and 30%. The ingredients are mixed in 1:2:4 and 1:1:2 

proportions. The properties studied are 7 days, 14 days and 

28 days compressive strengths, workability and porosity. 
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I. INTRODUCTION 

Concrete is a mixture of binder, fine aggregate, coarse 

aggregate and water. It can be usually designed to resist harsh 

exposure conditions. Researchers were trying to enhance its 

properties with the help of new additives and several 

supplementary cementitious materials. 

 In the past ABM are considered to be natural and 

readily available such as volcanic ash or diatomaceous earth. 

Nowadays, most concrete mixture contains ABM which are 

mainly by-products or waste materials from other industrial 

processes. 

 The ABM can be categorized on the basis of 

reaction- Hydraulic and pozzolanic.  

 Hydraulic materials can react with water to make 

cementitious Compound like Ground granulated blast 

furnace Slag (GGBS).  

 Pozzolanic materials are not having any cementitious 

property, however, when used with cement or lime can 

form products possessing cementitious prosperities. 

 

II. METHODOLOGY 

The methodology used based on various properties of 

concrete, and test of concrete ingredients also according to IS 

Code mix design method. 

Laboratory experiments for evaluating compressive strength 

and workability of concrete blocks prepared by replacing 

sand with silica fume in Portland cement concrete and fly ash 

blended cement concrete have been performed. Several 

concrete cubes have been prepared by replacing 5%, 10%, 

15%, 20%, 25% and 30% sand by weight with the silica fume.  

Following test are conducted in this study -  

A. Compressive Strength Test:  

For each set six standard cubes were cast to determine 7-

days, 14-days and 28-days compressive strength after 

curing. Also, twenty four no. of cubes were casted to know 

the compressive strength of concrete by mixing silica fume. 

The size of the cube is 15cm x 15cm x 15cm.  

B. Compressive Strength Test by Rebound Hammer:  

The strength of concrete is generally governed by the strength 

of cement paste. If the strength of paste can be measured, then 

we can find reasonable indication for strength of concrete. 

This strength can be measured on site by rebound hammer 

method. The rebound hammer is an instrument which 

provides fast and simple non-destructive test for obtaining an 

immediate indication for concrete strength or hardness in 

every part of structure. 

C. Slump Cone Test:  

Workability of concrete mixes prepared using silica fume has 

been obtained through slump cone test. 

III. RESULT 

1) Early or 7 days strength and 14 days strength increases 

rapidly with increase in percentage of replacement by 

silica fume. 

2) Early gain of strength is moderate in case of fly ash 

cement with 1:1 blend and gain of strength at later stages 

is more in case of ordinary Portland cement. 

3) The major explanation for early gain of strength in fly 

ash and cement blend could be rapid reaction among fly 

ash and silica fume particles due to fine particles. 

4) As sand particles are coarser than silica fume particles, 

reaction rate is relatively sluggish, so, gain of early 

strength is relatively low in ordinary Portland cement 

concrete but at later stages gain of strength is added. 

5) For all mixes it has been observed that up to 20% 

replacement of sand with silica fume the compressive 

strength increases with increasing the content of silica 

Fume as partial replacement of cement. 
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6) Early strength for all the mixes increases with initial 5% 

replacement by silica fume. The same is observed in case 

of 10% replacement. 

7) However, amongst three types of mixes, gain in fly ash 

cement with 1:1 ratio is more. The early days strength 

increases by replacing any type of cement by silica fume 

up to 15%. This increase is more notable in fly ash 

cement. 

 
Fig. 1: Graphical presentation of Compressive Strength 

 
Fig. 2: compressive strength of OPC concrete with rebound 

test in horizontal direction 

 

Fig. 3: Slump values of concrete mixes 

IV. CONCLUSION 

Following are the conclusions of the present work – 

1) Inclusion of silica fume improves the strength of 

different types of binder mix by making them denser. 

2) Addition of silica fume improves the early strength gain 

of fly ash cement whereas it increases the later age 

strength of OP cement. 

3) The equal blend of fly ash and cement improves overall 

strength development at any stage. 

4) 7 and 14 days strength increases rapidly with increase in 

percentage of replacement of sand by silica fume. 

5) The major explanation for early gain of strength in fly 

ash and cement blend could be rapid reaction among fly 

ash and silica fume particles due to fine particles. 

6) As sand particles are coarser than silica fume particles, 

reaction rate is relatively sluggish, so, gain of early 

strength is relatively low in ordinary Portland cement 

concrete but at later stages gain of strength is added.  

7) However, amongst three types of mixes, gain in fly ash 

cement with 1:1 ratio is more. The early days strength 

increases remarkably by replacing any type of cement by 

silica fume up to 20%. This increase is more notable in 

fly ash cement. 

8) For all mixes it has been observed that up to 20% 

replacement of sand with silica fume the compressive 

strength increases with increasing the content of silica 

Fume as partial replacement of cement.  

V. FUTURE SCOPE OF THE WORK  

Few more properties for comparing the performance of 

concrete composed by blending fly ash and other materials in 

different proportions had been needed to be tested. Materials 

other than silica fume are required to be considered. 

Monitoring the effect of several waste materials over the 

different physical and chemical properties of concrete is 

needed to get investigated.  
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