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Abstract— In the present research a series of experiments had 

been performed to make comparative study of various 

mechanical properties of concrete mixes prepared by Portland 

cement, Fly ash cement and their blend (in 1:0.5 and 1:1 

proportion). Concrete mixes are modified by 5%, 10%, 15% 

and 20% of silica fume in replacement. The ingredients are 

mixed in 1: 1.5: 3 proportions. The properties studied are 

3days, 14days and 28 days compressive strengths, 

workability and porosity.  
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I. INTRODUCTION 

As there is vast increase in the commercial and residential 

wastes and industry byproducts such as fly ash, silica fume, 

ground granulated blast furnace slag etc. The use of these 

materials in concrete constructions is recommended not only 

to curtail the contamination, and also to get better properties 

of concrete. The SCM 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.  

Yun-feng et al. [1] carried out experimental work on 

comparison of properties of steel slag and crushed limestone 

aggregate concretes, finally concluded that durability 

characteristics of steel slag cement concrete were better than 

those of crushed limestones aggregate concrete. Velosa and 

Cachim [2] demonstrated that super plasticizer in 

combination with silica fume plays a more effective role in 

mortar mixes than in paste mixes. This can be attributed to a 

more efficient utilization of super plasticizer in the mortar 

mixes due to the better dispersion of the silica fume. Turkmen 

[3] concluded that Slag has found a considerable use in the 

road and building industries, in the production of cementing 

materials. Abdullah [4] concluded that use of natural 

Pozzolana in combination with silica fume in the production 

of high strength concrete, and for providing technical and 

economical advantages in specific local uses in the concrete 

industry. Tasdemir [16] concluded that Steam curing was 

found to enhance the properties of silica fume whereas air 

curing exhibited adverse effects as compared to moist curing.  

II. OBJECTIVES OF THE RESEARCH 

To compare and determine various mechanical properties of 

concrete mixes prepared by blending Portland cement and Fly 

ash cement in equal proportions.  

To determine the effect on properties of concrete 

mixes which are modified by adding 5%, 10%, 15% and 20% 

of silica fume as partial replacement of binder material 

formed by blending.  

To study the variation in properties if ingredients are 

mixed in 1:1.5:3 proportions. The properties of concrete 

considered for this study are compressive strength developed 

after 3 days, 14days and 28 days of curing, workability and 

porosity. 

III. CONSISTENCY OF PREPARED MORTAR 

Normal consistency of different binder mixes has been 

determined using the following procedure referring to IS 

4031: part 4 (1988), two types of blended mix with cement 

and fly ash ration 1:0.5 (CF1) and 1:1 (CF2) has been 

prepared. In these two types of concrete mix, silica fume (SF) 

in different proportions has been mixed  

1) 300 gm of sample coarser than 150 micron sieve has been 

considered. 

2) Optimum quantity of water has been mixed to the sample 

and blended comprehensively for 2-3 minutes. 

3) Cement paste has been placed in the Vicat’s apparatus 

and tested under the needles of Vicat’s apparatus. 

4) Reading has been noted when it was between 5 to 7 mm. 

5) The percentage of water which satisfies the above 

condition is normal consistency. 

Normal consistency of different binder mixes had been 

tabulated below in table1 - 

Mix 
Descripti

on 

Cement + fly 

ash (grams) 

Silica 

fume 

(grams) 

Consisten

cy (%) 

M1 CF1 300 0 31.5 

M2 
CF1 with 

5% SF 
285 15 35 

M3 
CF1 with 

10% SF 
270 30 37.5 

M4 
CF1 with 

15% SF 
255 45 40 

M5 
CF1 with 

20% SF 
240 60 41.5 

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxx 

M6 CF2 300 0 34 

M7 
CF2 with 

5% SF 
240 60 36.5 

M8 
CF2 with 

10% SF 
240 60 39.5 

M9 
CF2 with 

15% SF 
240 60 42.5 

M1

0 

CF2 with 

20% SF 
240 60 45.5 

Table 1: consistency of prepared paste 

From the above table 1, it has been revealed that 

water requirement increases with enhance in quantity of 

replacement of fly ash blended cement by silica fume and fly 

ash cement consumes more water due to its fineness. Water 

requirement or normal consistency of a binder mix increases 

with increment in percentage of silica fume replacement. 
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IV. COMPRESSIVE STRENGTH OF CONCRETE 

Compressive Strength of different concrete cubes after 3, 14 

and 28 days are tabulated in table 2. 

Type of cement 
% of SF 

replaced 

3 

days 

14 

days 

28 

days 

Ordinary 

Portland 

concrete 

0 9.54 15.91 19.43 

5 10.82 17.2 20.84 

10 11.65 17.97 21.09 

15 12.35 18.54 22.85 

20 13.05 19.13 23.12 

Fly ash cement  

blend (1:0.5) 

0 8.87 14.82 18.57 

5 9.58 15.71 19.5 

10 10.35 16.65 20.47 

15 11.17 17.65 21.5 

20 12.07 18.71 22.57 

Fly ash cement 

blend (1:1) 

0 8.22 13.73 17.87 

5 9.21 15.1 19.3 

10 10.31 16.61 20.84 

15 11.55 18.27 22.51 

20 12.93 20.1 24.31 

Table 2: Results of compressive strength test 

V. DISCUSSIONS AND CONCLUSIONS 

The main conclusions drawn are insertion of silica fume in 

concrete in different proportions influences the various 

properties such as – this can enhances the water requirement 

of formed binder mixes to prepare paste of standard 

consistency.  

Water requirement increases with increasing dose of 

silica fume. Water requirement is higher in fly ash cement 

when compared to slag cement.  

Early gain of strength is more 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. From the present 

study the following conclusions are drawn- 

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. 
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