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Abstract— This paper presents results of concrete containing 

Portland Pozzolona cement (PPC) with silica fume (SF) steel 

fibers and E-Waste. Many tests are conducted on concrete 

with silica fume, steel fiber and E-waste. Silica fume replace 

with cement content 10% and 15% and steel fiber and E-

waste 0%, 0.2%, 0.4%, 0.6%, 0.8% and 1.0% are used in 

concrete. In this research M-25 grade of concrete use. And 

strength will be found at 7 days and 28 days. And find out the 

optimum percentage of steel fiber and E-waste. 
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I. INTRODUCTION 

Infrastructural development plays an important role in the 

growth and enhancement of any country or society. This 

facility is accompanied by construction, remolding, 

maintenance and demolition of buildings, roads, subways and 

other structural establishments. The buildings which are over 

their serviceability state are demolished for safety reasons. 

Silica fume otherwise called miniaturized scale silica is a by-

item Ad of the decrease of high- virtue quartz with coal in 

electric heaters in the generation of silicon and ferrosilicon 

combinations. Be-reason for its amazing fineness and high 

silica content, Silica Fume is an exceedingly powerful 

pozzolanic material. Silica Fume is utilized as a part of 

cement to enhance its properties like compressive quality, 

bond quality, and scraped area resistance; lessens 

penetrability; and in this manner aides in shielding 

strengthening steel from erosion. 

II. SILICA FUME 

Usually after micro silica is added to the concrete mix, the 

matrix of micro silica concrete becomes very dense. This 

denseness effect has been attributed to the extreme fineness 

of micro silica, due to the fact that 50,000 to 100,000 

microspheres exist for every cement grain, allowing micro 

silicon oxide association products to infill the water areas 

typically left among the cement hydrates. The physical and 

chemical properties of silica fume as per Indian standards are 

given in Table1 &2 

Characteristic Requirement 

Specific Surface (m2/g) [Minimum] 15 

Oversize percent retained on 45 micron 

IS sieve [Maximum] 
10 

Oversize percent retained on 45 micron 

IS sieve, variation from average percent 

[Maximum] 

5 

Compressive  strength  at  7  days  as  

percent  of  control  sample [Minimum] 
85 

Table 1: Physical requirements of Silica fume 

Characteristic Requirements 

SiO2, Percent by mass, [Minimum] 85 

Moisture Content, Percent by mass, 

[Maximum] 
3 

Loss on Ignition, Percent by mass, 

[Maximum] 
4 

Alkalis as NaO2, percent, [Maximum] 1.5 

Table 2: Chemical requirements of Silica fume  

III. STEEL FIBERS 

Steel fibers are filaments of wire, deformed and cut to 

lengths, for reinforcement of concrete, mortar and other 

composite materials. It is a cold drawn wire fiber with 

corrugated and flatted shape. Steel fiber is generally available 

in two types 

A. Corrugated Steel Fiber 

The cold-rolled strip steel products are made from cutting. 

Stainless steel fiber has high tensile strength and it may be 

simply spread, and may be simply integrated with the 

concrete. 

B. Hooked end Steel Fiber 

Steel fiber with hooked ends is created exploitation high-

quality low- steel wire. A kind of high-performance steel 

fiber, with the characteristics of the high tensile strength and 

good toughness. 

When the fiber reinforcement is within the sort of 

short separate fibers, they act effectively as rigid inclusions 

within the concrete matrix. Physically, they have so a similar 

order of magnitude as combination inclusions; steel fiber 

reinforcement cannot so be thought to be an on the spot 

replacement aggregates. However, due to the inherent 

material properties of fiber concrete, the presence of fibers 

within the body of the concrete are often expected to boost 

the resistance of standard structural members to cracking, 

deflection and other serviceability conditions. 

IV. ELECTRONICS WASTE 

"Electronic waste" or "E-Waste" may be defined as discarded 

computers, office electronic equipment, entertainment device 

electronics, mobile phones, television sets, and refrigerators. 

This includes used electronics which are destined for reuse, 

resale, salvage, recycling, or disposal.  

V. EFFECT OF SILICA FUME, STEEL FIBER AND E WASTE ON 

PROPERTIES OF CONCRETE 

Silica fume has very high pozzolanic activity and e waste in 

concrete prepared with silica fume showed mechanical 

strength nearly equal to that of control mixture. When 

concrete containing recycled aggregate are prepared with the 

use of silica fume, two possible mechanisms may enhance the 

Steel fiber addition in concrete enhanced its mechanical 

strength. This may be credited to crack resisting property of 



An Experimental Analysis of Modified Concrete by the Use of Silica Fume, Steel Fiber and E-Waste 

 (IJSRD/Vol. 5/Issue 07/2017/158) 

 

 All rights reserved by www.ijsrd.com 640 

fibers and offering greater resistance to sliding of pre-existing 

micro-cracks. As presented by Carneiro et al. (2014). 

The addition of silica fume increased the resistance 

to chloride ion penetration of both aggregate. This is due to 

reduction in average pore size of the paste and the 

improvement of interfacial transition zone. Similar trend was 

reported by Kou et al. (2011) and Kou et al. (2012) 

The addition steel fiber decreased the resistance to 

chloride ion penetration of both recycled and natural 

aggregate concrete. This can be attributed to the fact that steel 

fibers have high electrical conductivity. 

VI. NEED OF THE PRESENT INVESTIGATION 

A review of literature presented shows that silica fume, steel 

fiber and e-waste are being investigated for proper use in 

concrete. The total use of silica fume, steel fiber and e-waste 

in concrete with positive results has been done in very few 

studies. Moreover the use of silica fume, steel fiber and e-

waste has not been examined completely on all properties of 

concrete. A brief review of the published work on material 

silica fume, steel fiber and e-waste in concrete is presented 

and finally the need of the present investigation is identified. 

It introduces the review of literature. An effort has 

been made to briefly describe the maximum possible 

literature on the use of waste product like steel fiber, e waste 

and silica fume and their contributions to the composite 

materials in terms of compressive strength. 

Amudhavalli& Mathew (2012) studied the Effect of 

silica fume on the strength and durability characteristics of 

concrete. The main parameter investigated in this study is 

M35 grade concrete with partial replacement of cement by 

silica fume by 0, 5, 10,15and by 20%. a detailed experimental  

study in Compressive strength, split tensile strength, flexural 

strength at age of 7 and28 day was carried out. Results Shows 

that Silica fume in concrete has improved the performance of 

concrete in strength as well as in durability aspect. 

Kumar & Dhaka (2016) write a Review paper on 

partial replacement of cement with silica fume and its effects 

on concrete properties. The main parameter investigated in 

this study M-35 concrete mix with partial replacement by 

silica fume with varying 0, 5, 9, 12 and 15% by weight of 

cement. The paper presents a detailed experimental study on 

compressive strength, flexural strength and split tensile 

strength for 7 days and 28 days respectively. The results of 

experimental investigation indicate that the use of silica fume 

in concrete has increased the strength and durability at all 

ages when compared to normal concrete. 

Ghutke & Bhandari (2014) examine the Influence of 

silica fume on concrete. Results showed that the silica fume 

is a good replacement of cement. The rate of strength gain in 

silica fume concrete is high. Workability of concrete 

decreases as increase with % of silica fume. The optimum 

value of compressive strength can be achieved in 10% 

replacement of silica fume. As strength of 15% replacement 

of cement by silica fume is more than normal concrete. The 

optimum silica fume replacement percentage varies from 10 

% to 15 % replacement level. 

VII. RESULT 

The strength characteristics of waste material in concrete 

mixtures have been computed in the present work by 

replacing 10% and 15% silica fume with the steel fiber and e 

waste for different percentage. Silica fume and steel fiber 

were used as supplementary materials.  

 
Fig. 1: Compressive strength of concrete with Silica fume 

10 % using steel fibers and e waste (M-25 grade) 

 
Fig. 2: Compressive strength of concrete with Silica fume 

15 % using steel fibers and e waste (M-25 grade) 

VIII. CONCLUSIONS 

The compressive strength increases with the increase in silica 

fume and steel fiber compared with normal concrete. The 

values that are obtained at 7 days and 28 days of curing for 

10% of silica fume replaced by PPC cement. 

When the cement is replaced with 10% silica fume 

and 0.8% steel fibers and e waste gives the optimum 

compressive strength. 

At 10% silica fume and 0.8% steel fiber and e waste 

replacement to cement in M-25 grade concrete increases 

17.06% compressive strength than conventional concrete in 

28 days. 
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