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Abstract— The growing environmental concerns and proper 

disposal of construction and demolition waste is a challenge 

for construction industry. The use of demolition waste as a 

resource for recycling or recovery is gaining grounds in many 

countries. The proper selection and processing of demolition 

waste can be helpful in producing concrete. This thesis, aims 

to find the possibility of the structural usage of silica fume in 

concrete as alternative of partially replacement of cement, by 

conducting a comprehensive laboratory investigation for 

better understanding of mechanical and durability properties 

of silica fume and steel fiber in concrete. 
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I. INTRODUCTION 

Concrete based composites have long been utilized for 

common structures, for example, parkways, extensions and 

structures. However, startling decay of fortified or pre-

focused on solid structures has prompted the change of 

solidness of cement. Customarily, the constituents of bond 

based composites incorporate cementitious material, water, 

total and/or admixtures. 

A. Silica Fume 

Silica fume, also known as micro-silica, is an amorphous 

(non-crystalline) polymorph of silicon dioxide, silica. it's 

associate degree ultrafine powder collected as a by-product 

of the chemical element and ferrosilicon alloy production and 

consists of spherical particles with a mean particle diameter 

of 150 nm. as a result of terribly high silicon dioxide content 

and super fineness its reactivity is a lot of. As a result it 

contributes to strength improvement. Ultra-high strength 

concrete of the order of 70 to 120 N/mm2 is now possible for 

field placeable concrete with silica fume admixture. Such 

high strength concrete has increased modulus of elasticity, 

lower creep and drying shrinkage 

B. Steel Fibers 

Steel fibers can improve the structural strength to reduce in 

the heavy steel reinforcement requirement. Freeze thaw 

resistance of the concrete is improved. Durability of the 

concrete is improved to reduce in the crack dimension. It has 

been shown within the analysis that fibers with low volume 

fractions (&lt; 1%), in fiber ferroconcrete, have associate 

insignificant result on each the compressive and tensile 

strength Improve structural strength. The beneficial influence 

of fibers in concrete depends on many factors such as type, 

shape, length and cross-section of fibers, strength and bond 

characteristics of fibers, fibers content, matrix strength, mix 

design and mixing of concrete. 

II. LITERATURE REVIEW 

Katkhuda et al. (2009), Evaluated the effect of silica fume on 

tensile, flexure and compressive strengths on high strength 

lightweight concrete, they replace silica fume by 0%, 5%, 

10%, 15%, 20% and 25% for w/c ratios 0.26, 0.3, 0.34, 0.38 

and 0.42, the peak silica fume replacement percentages for 

obtaining maximum 28 day compressive strength and flexure 

strengths of lightweight high strength concrete ranges from 

15% to 25% depending on the w/c ratio of the mix as shown 

in Fig. 2.3 and Fig. 2.4. 

Amudhavalli and Mathew (2012), Evaluated that the 

optimum 7 day and 28 day flexural strength and compressive 

strength have been obtained in the replacement range of 10-

15 % of silica fume. Increase in split tensile strength beyond 

10 % silica fume replacement is almost insignificant whereas 

increase in flexural tensile strength have occurred up to 15 % 

replacements. 

Sai et al. (2013), observed that with addition of silica 

fume and nano silica the compressive strength and flexural 

strength of concrete mix at 7 day and 28 day are more than 

that of controlled specimen Fig. 2.5 and maximum 

compressive strength and flexural strength was found with 

10% of silica fume and 2% of nano silica combination, they 

also observed that the compressive strength of concrete with 

5% silica fume gives same result as 2% nano silica. 

Gupta et al. (2015), estimated the impact resistance 

of concrete containing waste rubber fibers and silica fume. 

They use waste rubber fibers for partially replacement of fine 

aggregate whereas silica fume was used to partially 

replacement of cement. Compressive strength of control 

concrete without rubber fiber and silica fume increases from 

58.97 N/mm2 to 75.20 N/mm2, 50.43 N/ mm2 to 62.70 

N/mm2 and 33.70 N/mm2 to 39.70 N/mm2 for w/c ratios of 

0.35, 0.45 and 0.55 respectively, other hand on 10% 

replacement of cement by silica fume, compressive strength 

of rubber fiber concrete with 25% rubber fiber and 10% 

replacement of cement by silica fume, increases from 28.43 

N/mm2 to 37.90 N/mm2, 23.60 N/mm2 to 29.90 N/mm2 and 

15.30 N/mm2 to 19.10 N/ mm2 for w/c ratios of 0.35, 0.45 

and 0.55 respectively. 
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