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Abstract— A research project is being carried out on 

structural grade concrete containing low cement and high 
volumes of admixtures and fibers. This report is primarily 

concerned with the literature information on high-volume 

admixtures and fibers concrete. An extensive literature 

search was completed about technologies involving high 

volume uses admixtures and fibers in concrete for structural 

applications. 

Keywords: Our aim is study of concrete mix to improve the 

strength by using proper proportion of materials and various 

admixtures. 

The overall goals of this research is the study of admixtures 

(Fly ash, and silica fume) and polypropylene fibers on 

properties of concrete and comparing the result of concrete 
regard compressive strength 

I. INTRODUCTION 

A. Concrete 

The word concrete comes from the Latin word "concretus" 

(meaning compact or condensed), the perfect passive 
participle of "concrescere", from "con-" (together) and 

"crescere" (to grow). 

Concrete is a composite material composed of 

coarse aggregate bonded together with a fluid cement which 

hardens over time. 

B. Cement 

Cement was first invented by Egyptians. The manufacturing 

of cement was started in England around 1825. India started 

cement production in 1904. The first cement factory was 

installed in Tamilnadu. Our country is the 2nd largest 

production of cement in the world Cement is a binding 

material used in construction. It has property of setting and 

hardening when mixed with water to attain strength. The 

properties of cement are depending upon chemical 

composition, the processes of manufacture and the degree of 

fineness of cement grains. 

1) Chemical Composition of Cement 

Sr. 
no. 

Oxide Formula content Function 

1 Lime CaO 
60 to 67 

% 
Acts Binder 

2 Silica SiO2 
17 to 25 

% 
Give Strength 

3 Alumina Al2O3 3 to 8 % 
Quickness 

setting 

4 Iron oxide Fe2O3 
0.5 to 6 

% 
Give colour 

5 Magnesia MgO 
0.1 to 4 

% 
Give Strength 

6 
Sulphur 

trioxide 
SO3 

2 to 3.5 

% 

Makes 

unsound 

7 Alkalies Na2O and 0.3 to Helps during 

K2O 1.2 % clinkering 

Table 1: 

2) Lime 

This is the main ingredient of cement proper percentage of 
lime which imparts cementing property should be 

maintained. Deficiency of lime causes decreasing strength 

of cement and excess free lime causes unnecessary 

expansion and dis integration of the cement. 

3) Silica 

During the manufacturing of cement, silica undergoes 

chemical reaction with calcium to form dicalcium and 

tricalciumsilicatea which are responsible for imparting 

strength to the cement. Excess of silica adds strength to the 

cement but its setting time is prolonged. 

4) Alumina 
Alumina forms complex compounds with silica and calcium 

to impart setting property to the cement. Larger quantity of 

Alumina quickens setting but weakens the cement. 

5) Iron Oxide 

This ingredient is mainly responsible to impart colour to the 

cement. It also helps in adding strength and hardness to the 

cement to a certain extent. 

6) Magnesia 

Magnesium oxide (magnesia) also imparts strength to the 

cement when mixed in small quantity. The magnesium 

content (Mgo) shall not exceed 5% by mass. Excess 

magnesia makes the cement unsound. 
7) Sulphur Trioxide 

Excess quantity of sulphur trioxide also makes cement 

unsound. 

8) A1ka1ies 

Large quantities of alkalies (sodium and potassium oxides) 

are carried away by flue gases during clinkering. However, a 

small quantity is left behind, excess of which causes 

efflorescenee. 

9) Gypsum 

Duing the grinding process a small quantity of gypsum is 

added. The presence of gypsum retards the setting time of 
cement so that there is time of transporting and placing 

concrete/mortar for which the cement is used. 

C. Fibers 

fiber are effective in arresting the cracks at both micro & 

micro level in fiber reinforced concrete. The given fiber 

provide reinforced only at one level & with in limited range 
strain or crack opening. 

1) Steel Fiber 

Steel fiber are made from the cold drawn steel wire with low 

content of carbon or stainless steel wire. Steel fiber 

reinforced concrete is less expensive than hand tied rebar. 

Shape, dimensions and length of the fiber are more 

important because it increases the tensile strength of the 

concrete. 
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2) Polypropylene Fiber 

Polypropylene fiber was first use to reinforce concrete in the 

1960.Polypropylene is a synthetic hydrocarbon polymer the 
fiber of which is made using extrusion processes by hot-

drawing the material through a die. polypropylene fiber are 

produced as continuous mono- filaments, with circular cross 

section that can be chopped to required length , or fabricated 

tapes of wrap around the leading edges of mixer blades . 

D. Plasticizer 

BASF- RHEOBUILD 1126 (IB), the plasticizer supplied by 

BASF India Ltd. Was used in our investigation. It is a third 

generation highly effective plasticizer for concrete & 

mortar. The dosage of the plasticizer was fixed based on the 

requirement for workability. The technical data related to 

the plasticizer used. 

E. Metakaolin 

Metakaolinisapozzolanic additive/product which can 

provide many specific features. Metakaolin is available in 

many different varieties and qualities. The purity will define 

the binding capacity for free lime. Some of them also 

provide special reactivity. Metakaolin is a valuable 

admixture for concrete and/or cement applications. Usually 

8% - 20% (by weight) of Portland cement. Replaced by 

metakaolin. Such a concrete exhibits favorable engineering 

properties. The pozzolanic reaction starts soon and 

continues between 7 to 28 days 

F. Fly Ash 

A by-product of coal-fired electric generating plants, it is 

used to partially replace Portland cement (by up to 60% by 

mass). The properties of fly ash depend on the type of coal 

burnt. In general, siliceous fly ash is pozzolanic, while 

calcareous fly ash has latent hydraulic properties. 

G. Silica Fume 

A byproduct of the production of silicon and ferrosilicon 

alloys. Silica fume is similar to fly ash, but has a particle 

size 100 times smaller. This results in a higher surface-to-

volume ratio and a much faster pozzolanic reaction. Silica 

fume is used to increase strength and durability of concrete, 
but generally requires the use of super plasticizers for 

workability. 

H. Artificial Sand 

It is the sand which is obtained from stone crusher .After the 

sieving the crushed stones, the fine aggregate so obtained is 
termed as artificial sand. 

1) Properties of Artificial Sand 

1) It has rough surface texture which is generally 

preferable for concrete & mortar & gives more 

compressive strength. 

2) Specific gravity of artificial sand falls in between 2.6 to 

2.8. 

3) Density of artificial sand falls in between 17 to 25 

KN/m3 

II. REVIEW OF LITERATURE 

A. Overview 

1) International Journal of innovative Research Advanced 

Engineering (IJIRAE), 19. "FIBER ADDITION AND ITS 

EFFECT 0N CONCRETE STRENGTH" International 

Journal of Innovative Research in Advanced Engineering 

(IJIRAE), ISSN: 2349-2163 Volume 1 Issue 8 (September 

2014). 

Concrete is the most widely used structural 
material in the world with an annual production of over 

seven billion tons, fiber reinforcement to resist tensile forces 

in concrete. The randomly-oriented fibers assist in 

controlling the propagation of micro-cracks present in the 

matrix, first by improving the overall cracking resistance of 

matrix itself, and later by bridging across even smaller 

cracks formed after the application on of load on the 

member, thereby preventing their widening into major 

cracks The findings of the above studies indicate that the 

addition of steel fibers to concrete improve not only the 

strength characteristics but also the ductility-Research over 
the years have shown that fiber reinforcement has sufficient 

strength and ductility to be used as a complete replacement 

to conventional steel bars in some types of structures, 

foundations, slabs. The technology that is available today 

has made is possible to consider fiber reinforcement without 

the use of conventional steel bars in load carrying structures. 

2) International. Journal and structure of civil 

engineering research H S Jadhavl and R. 

R.Chavarekar2."Role 01 Fly Ash & Silica Fume on 

Compressive Strength Characteristics of High Performance 

Concrete" International. Journal and structure of civil 

engineering research H S Jadhavl and R R Chavarekar2 64-
71, the use of mineral admixture such as a fly ash, silica 

fume add strength and durability to concrete. High 

performance concrete provides enhanced properties in 

structural precast-concrete, including elevated tensile and 

compressive strength, and a boosted stiff ness, the high 

performance concrete usually contains both pozzolanic and 

chemical admixtures. Hence, the rate of hydration of cement 

and the rate of strength development in quite different from 

that of conventional cement concrete (CCC). 74) Head. 

Applied Science Department. 2Sr. Lecturer 3Lecturer, 

SSBT's College of Engineering and Technology, Bambhori, 
Jalgaon, MS. ''FLY ASH CONCRETE: A TECHNICAL 

ANALYSIS FOR COMPRESSIVE STRENGTH” 

IJAERS/VOL II/ Issue 1/Oct. - Dec., 20 12/1 28-129. 

Fly ash needs faster development and also require 

high strength of concrete to facilitate the fast construction 

and economically ultra-fine fly ash to cement paste, mortar 

and concrete can improve their fluidity, but some coarse fly 

ash can't reduce water. This paper investigates the effect of 

fineness and replacement levels of fly ash on the fluidity of 

cement paste, mortar, and concrete. To increase strength & 

durability of concrete by reducing V, later content cement 

content. Reduce disposal problem by using industrial waste 
as a concrete ingredient. Compressive strength of concrete 

for different proportion of fly ash and for different age of 

concrete. Compressive strength of concrete goes on 

decreasing with increase in w/c ratio of concrete. Slump loss 

of concrete goes on increasing with increase of quantity of 
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fly ash. Concrete with 10% and 20% replacement of cement 

with fly ash shows good compressive strength for 28 days 

than normal concrete for 0. 35 W/C ratio. But in the case of 
30% replacement of cement with fly ash ultimate 

compressive strength of concrete decreases. 

[5]. International journal of scientific and 

engineering research Mr.Amol P. Titarmare prof. Shri R. S. 

DeotaleMr.Saniay B. Cachale. “Experimental study reports 

on use of fly ash, silica fume. Polypropylene in higher grad 

ready mix concrete” vol. 3.Experimental study report on use 

of fly ash, silica fume.Polypropylene in higher grad ready 

mix concrete. Increment of fly ash and silica fume by 15% 

give best rest result in terms of compressive Strength From 

20% And above it can be increase up to 30% Each 

Proportion but precaution required during mixing 8. 
7) International Journal of Civil Engineering and 

Technology (IJCIET) Volume 7, issue 4, July-August 2016 

"Effect Of Silica Fume On Various Properties Of Fibre 

Reinforced Concrete" Volume 7. Issue 4, July-August 2016, 

PP. 542-548 Article IJCIET_07_04_051. 

We know that concrete mixed with other material 

was applied for resistance purpose. Without any fiber in the 

concrete there was development of the cracks due to plastic 

shrinkage, drying shrinkage and changes in volume of 

concrete. The development of these cracks causes elastic 

deformation of concrete. Use in various martial 
polypropylene, steel, glass carbon, and natural fibers. The 

mixtures with silica fume having polypropylene fibers in 

different dosage with same water binder ratio were 

composed in this study, at the age 7 days 14 day and 28days 

of each mixture were tested and analyzed in order to find out 

the best efficient mixture in following of strength 

characteristics of concrete mix. The early age shrinkage of 

polypropylene fibers decrease and dampness toss of the 

concrete blend not withstanding when low volume divisions 

of polypropylene fiber are used. 6, the deformation limit of 

concrete improve by addition of polypropylene fibers (PPF) 

and also upgrades the material ductility of concrete. 9 
[9]. Journal of advance concrete technology 

volume 7 no. 5-12, February 2009/ copyright © 2015 japan 

concrete institute and received 23 march 2015, 

“Effectiveness of polypropoleane in high strength concrete 

importance with silica fume.” Journal of advance concrete 

technology volume 7 no. 5-12. 

In cement pore solution not only cement hydrates 

but also silica fume possess a positive surface charge. Thus 

silica fume competes with cement for the absorption PEC 

molecules on to its surface. To ensure a good workability of 

concrete at low w/c ration plasticizer and super plasticizer 
are used. 

Recently high strength concrete possessing very 

low w/c (< 0.25) and a high content of fineness where 

developed [10]. International journal of advance science and 

technology volume 55 June 2013. “Influence of plasticizer 

fiber on strength of concrete” International journal of 

advance science and technology volume 55 June 2013. 

Cement consist of a mixture of cement water and 

non-cementing or inert material such as sand in contribution 

with gravel crushed or air cooled iron blast furnance slag. 

As a stalled on the national structure code of Philippines. 
Admixture to be use in concrete shall be subsisted to prior 

approval by the engineer. According to McGraw Hill Civil 

engineer hand book “when Portland cement is replaced by 

polymer the resulting concrete has a lower rate of water 
absorption and better resistance to chemical material. 

III. OBJECTIVES 

The overall goals of this research is the study of admixtures 

(Fly ash, and silica fume ) and polypropylene fibers on 

properties of concrete and comparing the result of concrete 

regard compressive strength 

1) To reduce the Percent of cement in concrete with 

increase the strength 
2) To learn the developments in materials, production 

method and mechanical properties and their uses. 

3) To compare the results between plain concrete, fiber 

concrete and mineral admixture mixed concrete. 

4) To study the functions of admixtures. 

5) To achieve a concrete mix of greater strength than 

conventional mix strength 

Conclusions will be formulated based on these results. 

IV. METHODOLOGY 

A. Conduct the Test on Aggregate 

1) Sieve analysis test (IS 2720 Part IV - 1985). 

2) Aggregate crushing strength (IS 2386 Part IV - 1963). 

3) Impact value test (IS 2386 Part IV - 1963). 

4) Abrasion value test (IS 2386 Part IV - 1963). 

5) Flakiness index test (IS 2386 Part I - 1963). 

6) Elongation index test (IS 2386 Part I - 1963). 

B. Conduct the Test on Water 

1) PH value of water. 

C. Conduct the Test on Cement 

1) Fineness test. 

2) Consistency of cement. 

3) Setting time test (initial setting and final setting). 

Then design of concrete mix in which the strength of 

concrete will increase and it also reduce the required 

quantity of cement concrete becomes economical than 

conventional concrete. 

We study the all properties regarding the 

admixtures (Fly-ash, silica fume, and polypropylene). 

D. Design Grade M30 

1) Characteristics of compressive strength required in the 

field at 28 days is 30 MPa (30N/mm2) 2) Maximum 

size of aggregate=20mm (Angular) 3) Degree of 

workability =0.90 Compaction factor.                                                                    

4) Degree of quality control =Good 5) Type of exposure 
=Mild 

E. Test Material Data 

1) Specific gravity of cement (OPC of grade 53)=3.15 2) 

Specific gravity coarse aggregate =2.88 3) Specific 

gravity Fine aggregate =2.8 

2) Water absorption 1) Coarse aggregate =1% 2) Fine 
aggregate=3% 
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3) Free surface moisture 1) Coarse aggregate =Nil 2) Fine 

aggregate =Nil 6.4 Sieve analysis of 1) Coarse 

aggregate 2) Fine aggregate 
Target mean strength: 

The target mean strength for specified characteristics cube 

strength is given by 

Following formula: 

ft= fck+ K x S 

Where, 

K=Statistical coefficient 

S=Standard Deviation 

(S=4, Assumed Standard deviation as per IS 456:2000) 

fck= Characteristics compressive strength at 28 days. 

Ft= 30+1.65 x 4=36.6 

Ft= 36.6 MPa 

1) Selection of water cement ratio the w/c ratio required 

for target mean strength of MPa =0.43 Adopt Water 
cement ratio of 0.43 

2) Selection of water & sand content: 

Water content per meter cube of concrete=180Kg 

Sand content as percentage of total aggregate by absolute 

volume =25% Quantities For13 (one m.cu.) D. V = 52%. 

More of wet volume = 1.52 x 1 =1.52m3 Quantity = D.V/ 

(sum of proportion) x (times of that material) V.C=0.31799 

x1440=454 kg. 

Total cement for 1 meter cube is 454 kg/m3 

V.S=0.31799 x 1.2 x 1600= 610.54 kg/m3 

V.A=0.31799 x 2.58 x 1495= 1226.52 kg/m3 
C.A=60% of wt of aggregate =60/100 x1226.52 

=735.91 kg/m3 F.A=40%of wt of aggregate = 40/100 x 

1226.52 

= 490.61 kg/m3 

Quantity of water = 195 lit/ m3 

Quantity required for one block: 

Size of mould = 150 x150 x150mm 

V=0.003375m3 D.V=1.52 x 0.003375 

= 0.00513 m3 

Volume of cement = 0.00513/ 4.78 x 1 x 1440 

= 1.54 kg 
Volume of sand = 0.0012878 x 1600 

= 2.06 kg 

Volume of aggregate= 0.002769 x 1495 

= 4.13 kg 

C.A 60% of Aggregate= 0.60 x 4.13 

= 2.478 kg 

F.A 40 % of aggregate = 0.4 x 4.13 

= 1.652kg 

Actual quantity required for block (12): 

Cement = 18.48 kg 

Sand = 24.72 kg 

Total Aggregate = 49.56 kg 
Coarse aggregate = 29.73 kg 

Fine aggregate = 19.82 kg 

Quantity of water=7.94 lit. 

Ingredients 
Quantity per 

m3 
.003375 m3) 

Cement 454 kg 1.54 kg 

Water 165 kg 0.66 kg 

Coarse aggregate 

20 mm 
735.91 kg 2.48 kg 

Fine aggregate 490.6 kg 1.65 kg 

Fiber: 

2.5 kg /m3 
2.5 kg 

8. Quantity per volume 

(043 gm 

5 kg / m3 5 kg 16.87 gm 

Table 2: 

F. Method Used 

1) Trial and error method. 2) Target strength: 30 Mpa. 

G. Important Criteria 

1) High strength is achieved if the particle packing is 

dense with minimum voids. For this high paste volume 

is essential. 

2) Mineral and chemical admixtures are used.  

3) Two batches of concrete were prepared: one without 

superplasticizer, one with superplasticizer. In this 

experimental work for each mix of composite, a total 33 

specimen of following Type were prepared.  

  

4) For compressive strength test, 3 cube of each proportion 
having size 15X15X1. All above specimens were 

prepared with various fibers with replacement of 

cement by the 10 % - 30% of its weight. 

V. RESULT & DISCUSSION 

Name of 

proportion 
Mix proportion 

Compressive 

Strength 

(After 28 

days) KN/m 

Increase 

in 

Strength 

(%) 

M 0 
ORDANARY 

MIX 
48.33 7.4 

M 1 10:20:0 55.61 23.57 

M 2 10:20:0.5 51.99 15.33 

M 3 10:20:1 57.92 28.71 

M 4 10:20:1.5 50.51 12.24 

M 5 10:20:2 44.80 -0.5 

M 6 15:15:0 58.36 29.68 

M 7 15:15:0.5 62.51 38.91 

M 8 15:15:1 50.81 12.91 

M 9 15:15:1.5 51.10 13.55 

M 10 15:15:2 52.04 15.64 

Table 3: 

 
Fig. 1: Bar Chart of Test Result 
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Fig. 2: Strength Analysis 

VI. CONCLUSION 

[1] Great Increase in strength 

[2] Polypropoleane gives greater bonding with concrete. 

Use of polypropoleanefiber didn’t leads to sudden 

failure. Failure goes by minor cracks in block. 

[3] Polypropoleanefiber increase tensile strength of 

concrete 

[4] Use of silica fume in proper proportion gives the high 

compressive strength; it also helps increase in 

workability of concrete. 

[5] Use of fly ash in concrete up to 30% it didn’t affect on 

compressive strength of concrete, it is a better 

replacement for cement in concrete because of its low 
cost. 

[6] The addition of polypropoleane 0.5-1 % gives best 

result ,otherwise it fail to give a better result 

[7] Polypropylene fiber have greater strength to weight 

ratio, anti-corrosiveness hence it will be a best 

alternative to conventional steel fiber. 

[8] By using certain admixture we achieve concrete of high 

strength 

[9] Superplasticizer allowed reduction of water content. 

[10] The design can be used high strength concrete 45MPA 

it’s a strong. 
[11] Fly ash and silica fume is a good replacement of 

concrete. 


