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Abstract— Natural aggregate and cement are the basic 

elements of concrete. Due to exploding world population, 

construction activities are growing by leaps and bounds, 

leading to a whole new jungle of concrete, thus enhancing the 

requirement of the natural aggregate cement. This research is 

the investigation for examining the effect of nano silica and 

coconut fiber on compressive strength of concrete. For 

completing the objective of the study, Coconut fiber has been 

added in the concrete with the variation of 0.25 %, 0.5 %,and 

0.75 % by the weight of the fine aggregates and 2 % and 3 % 

nano silica and 20 %fly ash have partially replaced cement in 

the mix. Fly ash is a waste material which is generated by 

burning of coal in power plant. Different samples with 

varying percentages of nano silica and coconut fiber have 

been prepared keeping water to binder ratios as 0.47, 0.45 and 

0.42 for calculating the compressive strength results have 

been compared with the controlled specimens.    
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I. INTRODUCTION 

The demand for constructing buildings has been on the rise, 

particularly in the last 2 decades due to enhanced world 

population and increase standard of living. It has been 

forecast that the population of the world will become 6–9 

billion by the year 2050 and to 11 billion by the end of the 

century from the present day and for that population, the 

demand for school, houses, hospitals, shopping malls, etc. 

will also increase. As we know that concrete is the primary 

important building construction material, in the year 2050, 

the concrete demand will become approximately 18 billion 

tons a year (Shafigh, P. et al. (2014). The aggregates 

generally fill 70% to 80% volume of the concrete and 

therefore, highly influence the fresh and hardened properties 

of concrete. It is, therefore, important to select good quality 

of the aggregate, because the main matrix of the concrete is 

formed by aggregates. Generally, we get fine aggregates from 

the river bed and coarse aggregates after crushing of stone. 

After completing some action like cleaning, washing, etc. 

aggregates are used in the concrete. 

Various special features coconut fiber and nano silica are as 

follows: 

 Nano silica is available in liquid and powdered form. 

 It increases its compressive strength of concrete. 

 Coconut fiber if replace by fine grain particle. 

 Some parts of cement is replace by fly ash to reduce the 

weight of concrete fly ash is lighter then cement. 

 Coconut fiber is also lighter material and it reduces the 

weight of concrete. 

 The dead load and transportation cost is less due to its 

lighter weight. 

 

II. RAW MATERIALS 

Nano silica is a fine material produce by neutralization of 

waste acids (either sulphuric or hydrochloric) with olivine 

produces tailored nano silica. Fly Ash material is solidifying 

while suspended in the exhaust gases and is collected by 

electrostatic precipitators or filter bags. Since the particles 

solidify while suspended in the exhaust gases, fly ash 

particles are generally spherical in shape and range in size 

from 0.5 µm to 100 µm. they consist mostly of silica dioxide 

(SiO2), aluminum oxide (Al2O3) and iron oxide (Fe2O3). 

A. Characteristic of Nano Silica and Fly Ash 

Chemical symbol- Sio2 

Density- 2.4g/cm3 

Melting point-16000C 

It possess pozzolanic properties. And is as per IS3812 (Part-

I):2003. The physical and chemical properties of Fly Ash are 

as under 

1) Physical Properties 

Specific Gravity  2.55to 2.67 gm/cc  

Bulk Density       1.19 gm/cc 

Fineness               355 to 455 M2/Kg 

2) Chemical Properties 

Silica 37-58% 

Alumina 25-32% 

Calcium Oxide 12-15% 

Loss on ignition 1-1% 

Sulphur 0.6-1.5% 

Iron 0.7- 2.0% 

It is well known that lignite fly ash is characterized primarily 

by the presence of silica, alumina, calcium etc. 

B. Characteristics of Coconut fiber: 

Color Light Brown 

Length 20-40 mm 

Diameter 0.1-0.23 mm 

Aspect ratio 170-200 

Bulk Density 1538 Kg/m3 

Water Absorption 57% 

C. Properties of Nano Silica: 

Colour Whitish 

Active Nano Content 30.0-32.0 

Ph 9.0-10.0 

Specific Gravity 1.20-1.22 

Particle size 8.0-20nm 

D. Cement 

Ordinary Portland cement grade 53 (IS 12269: 1987) has used 

about 15-22.5% by weight. 

Ordinary Portland cement (OPC) was used in which 

the composition and properties is in compliance with the 
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Bureau of Indian Standard (B.I.S) defined standard of cement 

for concrete production. The Ordinary cement categorized in 

following three grades: 

 33 grade – IS : 269-1989 

 43 grade – IS : 8112-1989 

 53 grade – IS : 12269-1987 

Where the numbers 33, 43 and 53 correspond to the 

28 days (characteristic) compressive strengths of cement as 

obtain from standard test on cement sand mortar specimens. 

Ordinary Portland cement is the basic Portland 

cement and is manufactured in large quantities than all other 

cements. 

III. METHODOLOGY 

The manufacturing process of coconut fiber and nano silica 

cement brick is mainly follow the process in which the 

quantity of material mix is calculated by design mix code and 

the cement is replaced by the fly ash and some part of nano 

silica which is replaced partially with the cement  . 

Machine is fully mechanized compaction machine; 

its production capacity of brick can be increased as per 

requirement by alternate shifting work for the large 

production of brick. 

Operation of machinery is easy to handle by a 

semiskilled worker. 

The cement and nano silica is mixed first in dry pan 

and mixed by mixer which is electrically operated. After 

mixing of these ingredients Fly ash is added and further 

mixed with coconut fiber in different proportion by replacing 

with the fine aggregate. 

Now the ready mix materials conveyed to on the belt 

conveyer to mould of brick machine from where the 

hydraulically compressed (about 2800-3000 kg force) and 

remove out of mould on the wooden pallets and taken it 

curing place, this process continuously done for large amount 

production of bricks. 

On the curing place it dried for a period of 24-36 

hours on normal temperature after that curing is done for the 

prior periods. Curing is done by spraying water twice to thrice 

time as per environment temperature for duration 28 days. 

The brick is casted by mould of size 15*15*15 cm3. 

IV. EXPERIMENT ON STRENGTH OF COCONUT FIBER, NANO 

SILICA AND FLY ASH 

A. Compressive Strength 

The average Strength of the three specimens, after the 7 and 

28 days of curing period were considered as compressive 

strength of concrete, which is shown in table 1 , table 2 and 

table 3 for water to binder ratio 0.47 , 0.45 , 0.42 as follows 

Sample 1 After 7 days (MPa) After 28 days (MPa) 

A1 (Control) 24.8 30.9 

A2 (2% NS,0.25% CF) 26.7 32.9 

A3 (2% NS,0.50% CF) 28.2 34.6 

A4 (2% NS,0.75% CF) 21.8 26.6 

A5 (3% NS,0.25% CF) 27.4 33.8 

A6 (3% NS,0.50% CF) 29.5 35.8 

A7 (3% NS,0.75% CF) 23.3 28.1 

Table 1: 

Sample 1 After 7 days (MPa) After 28 days (MPa) 

B1 (Control) 29.9 37.9 

B2 (2% NS,0.25% CF) 31.9 39.8 

B3 (2% NS,0.50% CF) 33.8 40.9 

B4 (2% NS,0.75% CF) 26.6 34.7 

B5 (3% NS,0.25% CF) 32.7 40.5 

B6 (3% NS,0.50% CF) 34.8 41.7 

B7 (3% NS,0.75% CF) 27.8 36.3 

Table 2: 

Sample 1 After 7 days (MPa) After 28 days (MPa) 

C1 (Control) 34.3 42.8 

C2 (2% NS,0.25% CF) 35.6 44.0 

C3 (2% NS,0.50% CF) 37.2 45.7 

C4 (2% NS,0.75% CF) 31.4 39.8 

C5 (3% NS,0.25% CF) 36.7 45.8 

C6 (3% NS,0.50% CF) 38.5 47.6 

C7 (3% NS,0.75% CF) 33.5 41.7 

Table 3:
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7 day strength for ratio 0.47 

7 day strength for ratio 0.45 

 
 7 day strength for ratio 0.42                                    

 
28 days strength for ratio 0.47 

 
28 days strength for ratio 0.45 

 
 28 days strength for ratio 0.42 

 

V. CONCLUSION 

In the present study the effect of coconut fiber and nano silica 

on the compressive strength properties of the concrete was 

determined. This chapter deals with the main conclusion- 

1) As the percentage of coconut fiber is increase in the mix 

the dosage of the super plasticizer is also increase in 

order to achieving a constant slump between 50-75 mm. 

2) The percentage of the coconut fiber in the concrete 

affects the compressive strength of concrete. As the 

percentage of coconut fiber increases the compressive 

strength of concrete increases. 

3) For higher water to binder ratio the strength increases for 

coconut fiber percentage of 0.5% is more due to the fact 

that higher water to binder ratio has higher water content 

which makes it easier 
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