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ABSTRACT 

In this growing world there has always been a strong competition in the market 

amongst industries in term of economy, profits, shares etc. one such industry is 

construction industry where concrete is the key building substance which is in 

limelight. Since past, we have seen much advancement in concrete because of 

the research which is in progress on concrete to come out with a product which 

should be economical and strong enough to resist all kind of loads. In this thesis, 

fly ash and silica fume are used as a replacement for cement along with steel 

fibers by volume of concrete. Here, fly ash is replaced by 0%, 15%, 30% and 

silica fume is replaced by 0%, 6%, 12% and 18% for cement. Initially, a set of 

concrete specimens were casted with 0%, 15%, 30% fly ash and 0%, 6%, 12% 

and 18% silica fume with 0% addition of steel fibers and tested for compressive, 

flexural and split tensile strength. Secondly, another set of concrete specimens 

were casted with 0%, 15%, 30% fly ash and 0%, 6%, 12% and 18% silica fume 

with 0.5% addition of steel fibers and tested for the same. Similarly, another set 

of samples were casted 0%, 15%, 30% fly ash and 0%, 6%, 12% and 18% silica 

fume with 1% addition of steel fibers and tested to determine the mechanical 

properties of concrete. And it was observed that maximum compressive, flexural 

and split tensile strength was attained at 15% fly ash and 12% silica fume with 

1% steel fiber.  

Keywords — Silica fume, Fly ash, compressive strength, flexural strength, split 

tensile strength.  

 

I. INTRODUCTION 

 

Concrete regarded as highly significant building 

suppliment because of its strong compressive and 

flexural properties as well as its durability. Due to its 

low price and construction using some of the most 

easily obtainable materials, it has become widely used.  

 

It is mostly fire resistant, easily formed, and 

modifiable. Concrete is the most desirable material 

which can be moulded to any design and further can 

be optimised to the most appropriate performance of 

the material and it always stands above other building 

material. In reality, more than 10 billion tonnes of 

concrete—or more than 1 m3 per person—are 
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produced annually. When discussing concrete, the 

most important aspects to take into account are 

permanence and robustness, which both pertain to 

resistance to degrading agents. Mechanical degrading 

factors including abrasion, impact, temperature, acids, 

chlorides, CO2, etc., may also be to blame. Concrete 

must be structurally built and detailed, the mix 

proportioned correctly, the concrete properly poured, 

there must be sufficient quality control on site, and 

the concrete must have the required ingredients. 

 

Triple Blended High Strength Concrete 

Depending on  anticipated exposure conditions, 

cement is frequently selected at the beginning of a 

concrete project. When discussing concrete, the most 

important aspects to take into account are 

permanence and robustness, which both pertain to 

resistance to degrading agents. Mechanical degrading 

factors When it comes to logistics and organization, it 

is advantageous if one cement can meet all of the 

performance standards. Accordingly, it is thought that 

the only way to satisfy all of these requirements is to 

include high strength concrete in the ground-

breaking but highly effective in reality, more than 10 

billion tonnes of concrete—or more than 1 m3 per 

person—are produced annually. When discussing 

concrete, the most important aspects to take into 

account are permanence and robustness, which both 

pertain to resistance to degrading agents. However, 

before continuing, let's first describe high strength 

concrete in detail. 

 

Fiber Reinforced Concrete 

As previously mentioned, concrete has become so 

popular and necessary because of its inherent traits 

and advantages. The addition of reinforcing 

revolutionized the application of concrete. Concrete 

is found to be brittle carrying low tensile strength in 

comparison to other materials used in the 

construction. When employed as reinforcement in 

concrete, steel has, at most, been 100 times more 

resistant to crack propagation, according to study on 

fracture toughness. The problem of In reality, more 

than 10 billion tonnes of concrete—or more than 1 

m3 per person—are produced annually. When 

discussing concrete, the most important aspects to 

take into account are permanence and robustness, 

which both pertain to resistance to degrading agents. 

 
Fig 1 Fiber Reinforced Concrete ( Source : Google ) 

 

II. Literature Summary 

 

B. Karthikeyan et.al (2022) In the study piece, 

fundamental research was conducted with the 

intention of boosting early strength by combining 

chemical admixtures. In this investigation, a chemical 

admixture termed Master Ease (hereinafter ME), 

which entrains air and lowers water at high ranges, 

was employed. Master X Seed is a chemical additive 

that accelerates mixing (hereafter MXS). LPC-ME-

MXS concrete had a three-day strength that was 

comparable to OPC-ME. Furthermore, it has been 

established that LPC-ME-MXS expresses at a strength 

equal to that of OPC-ME-MXS at 28 days. 

 

The strength of OPC-ME-MXS concrete was about 30 

N/mm2 stronger at 28 days, per the results, than 

OPC-ME. The same pattern was observed in mortars 

as well, and MXS is thought to have a significant 

influence. Despite the reduced mix proportions to 

which MXS of mortar were added 

Atul Ranjan (2021) To decide substantial volume, fly 

debris, silica smoke, and steel strands were utilized 
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instead of concrete in the examination article. Fly 

debris was subbed for this situation for 0%, 6%, 12%, 

and 18 percent, separately, and silica rage was used to 

deliver concrete in its place. Compressive, flexural, 

and split rigidity were tried on a bunch of substantial 

examples that contained 0%, 15%, and 30% fly debris, 

0%, 6%, 14%, and 18% silica seethe, and 0% 

expansion of steel strands. With various convergences 

of fly debris (0%, 15%, and 30%), silica seethe (0%, 

6%, 14%), silica smolder (0.3%), and steel strands 

(0.5%), a few substantial models were made and 

assessed for the same.Similar tests were likewise 

projected with 0%, 15%, and 30% fly debris and 0%, 

6%, 14%, and 18% silica rage with the expansion of 

1% steel filaments. Upon finish, the substantial's 

mechanical properties were surveyed. 

As per the discoveries, silica rage, 15% fly debris, and 

1% steel fiber created the most extreme compressive, 

flexural, and split elastic qualities. 

Hersh F. Mahmood et.al (2021) A review inspected 

the use of grape and mulberry removes as compound 

admixtures and as normally happening admixtures for 

concrete. Functionality and water ingestion were 

shown to improve when normal admixtures were 

added to concrete. The substantial blend extent 

applied in the exploratory works had a set 

combination % and was as per the following: 

Concrete weighs 300 kg for every m3 with a water to 

solidify proportion of 0.50, while fine total weighs 

746 kg and coarse total weighs 1107 kg. 

The discoveries show that adding various admixtures 

worked on the substantial's compressive strength, 

which was estimated at 3, 7, and 28 days, as well as its 

28-day flexible modulus, yet diminished its rigidity 

during parting. As a rule, adding the two normal 

admixtures to concrete works on the two its wet and 

solidified states. Contrasted with compound 

admixtures, they are additionally more economical 

and give harmless to the ecosystem building 

materials. 

III. Objectives of the Research 

 

● To evaluate the strength parameters, this study 

will specifically determine strength of material in 

experimental setup. In response, the study aims 

to experimentally demonstrate the superiority of 

reinforced concrete with fibers,  over 

conventional concrete to advocate for its use due 

to the material's increased strength and 

durability as well as the aforementioned 

economic and environmental considerations. The 

specific goals of the study are as follows: 

● Composition: Fly-ash and silica-fume are used in 

place of concrete cubes and beams, moderately. 

● to evaluate the concrete's compressive strength 

following curing for 28 days and to evaluate 

combinations. 

● to measure flexural strength after 28 days of 

healing and analyse various combinations. 

Materials: 

In this part, the materials utilized in the 

experimental investigation were described in 

depth along with their physical and mechanical 

properties. 

Cement 

Because it possesses the adhesive and cohesive 

properties that enable other components, This project 

is currently using Portland cement of grade 53. 
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Fig 2 Cement (satdharu dam damoh site) 

Fine Aggregate 

In this experiment, sand that is easily accessible 

locally is employed as the fine aggregate. The sand 

contains no biological contaminants, clay, salt, or 

clay. The sand is tested for a number of factors,  

Coarse Agrgegate 

Concrete gains volume, strength, and hardness when 

coarse particles are added to it. As coarse aggregate in 

our investigation, 20 mm size aggregates with an 

angular crushed form are used.  

Table 3  Mechanical Properties 

 

 

Fig 3 Coarse Aggregate (Source: satdharu dam damoh 

site) 

Fly Ash 

The properties of Fly ash for Class F is generally 

termed as low calcium fly ash with range 5-10% with 

carbon level, Class C fly ashes, on the other hand, are 

high calcium fly ashes with less than 2% carbon 

content. In this project, fly ash was used of class C. 

The first section of IS 3812 contains a detailed 

description of each fly ash criterion. 

Silica Fume 

It can be used in a number of circumstances where 

strong power is required. 

Steel Fibers 

Steel fibres is used to increase flexural and tensile 

strength of concrete by volume. This uses steel 

strands that are 60 mm long and 0.5 mm in diameter. 

Water 

In the experiment, the mixing and curing were done 

with potable water. 

Super Plasticizer 

SP430 served as experiment's super plasticizer. It's 

produced by FOSROC. Adding super plasticizers to 

concrete makes it simpler to handle. They are a new 

family of generic chemicals. These are frequently 

condensed when formaldehyde is present and mostly 

contain naphthalene or melamine sulphonates. Super 

plastised concrete is concrete that has been 

chemically improved with a super plasticizing 

component. By lowering the water-to-cement  ratio 

of superplasticizer concrete while maintaining its 

workability, the workability state is improved. 

  

Description value 

 Specific Gravity 2.64 

Unit weight 1700.0 kg/m³ 

Finen-Modulus 7.14 
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IV. Experimental Investigation and Methodology 

 

In this study we are performing following 

experimental testings: 

Slump Test 

Concrete's consistency is assessed using test, to be 

perform on lab. The outcomes of a slump shows if the 

consistency material in different batches. Concrete 

slump morphologies provide information about the 

composition and uses of the material. It is also 

possible to evaluate the characteristics of concrete in 

relation to its propensity to separate by giving 

tampings or a rod in base-plate. This test  as been in 

use since 1922 due to the low cost of the necessary 

tools and the simplicity of the procedure. The 

construction of the Slump cone displays how quickly 

concrete may be formed. British Standard: IS 1199-

1959 is the slump cone testing standard used in India. 

Compressive Strength 

A material or structure's compressive strength refers 

to its capacity to withstand pressure on its surface 

without cracking or compacting. When anything is 

squeezed, its size will reduce; nevertheless, when 

something is under strain, its size will increase. 

Concrete's compressive strength is assessed in 

accordance with (IS:516-1959). 

Cross-sectional Area / Load equals Compressive 

Strength. 

Split Tensile Strength 

Key examination to build the early strength by 

joining synthetic admixtures. An air-entraining and 

high-range water-bringing down substance 

admixture. A sped up synthetic admixture is called 

Expert X Seed (from now on MXS). The three-day 

strength of LPC-ME-MXS concrete was practically 

identical to OPC-ME. Besides, it has been laid out 

that LPC-ME-MXS communicates at a strength 

equivalent to that of OPC-ME-MXS at 28 days. 

Flexural Strength Test 

Cement's elasticity is by implication estimated by the 

flexural test as per (IS:516-1959). It assesses a cement 

footer's or alternately piece's protection from twisting 

related disappointment. The break modulus, signified 

as (MR) in MPa or psi, is an estimation of the results 

of the flexural tests directed on concrete. 

Mix Proportion 

Mix Design of M80 Grade Concrete 

Cement type:  

20 mm  

Condition 

Crushed angular form type 

Zone-I fine aggregate 

Design mix slump goal: 75 mm 

Cement's specific gravity is 2.98. 

C.A.'s specific gravity is 2.64. F.A.'s specific gravity is 

2.78. Admixture's specific gravity: 1.1 0.6 percent of 

coarse aggregate absorbs water. Fine aggregate water 

absorption: 0.8 percent Standard deviation assumed: 5 

N/mm2. 
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EXPERIMENTAL RESULTS 

 

Graph 1 Compressive strength 

 

Graph 2 Flexural strength 

 

Graph 3 Split tensile strength 

 

 

V. Conclusion 

 

• All substantial blends' compressive assets have 

been demonstrated to miss the mark concerning 

the ideal mean strength, yet with restoring of 28 

days the compressive strength of the examples — 

including those including any fly debris, silica 

smoke, or steel filaments — is higher. 

• The substantial blend with the most elevated 

compressive strength, estimating 81.37 N/mm2, 

was found to incorporate 15% fly debris, 11% 

silica rage, and 1% steel strands. 

• Following 28 relieving days, it is seen that the 

flexural values for tests of cement with fly debris, 

silica smoke, and steel fiber are higher than those 

for standard substantial examples absent with 

silica, debris and steel fiber. 

• At the point when 15% fly debris and 12% silica 

smolder are subbed contain 1% fiber, the greatest 

strength of 8.97 N/mm2 is found when contrasted 

with other substantial blends. 

• Also, it ought to be featured that split pliable 

outcomes in the wake of relieving of 28 days are 

higher for substantial blends containing fly debris, 

silica smoke, and steel strands than for standard 

substantial examples absent any and all fly debris, 

silica smoke, and steel fiber. 

• The most extreme split elasticity of 7.95 N/mm2 is 

accomplished when 1% steel filaments are fill in 

for 12% silica rage and 15% fly debris in other 

substantial combinations. 
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