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Abstract— Natural aggregate and cement are the basic 

element of concrete. Due to increasing word population, 

construction activities are growing by leaps and bounds, 

leading to a new jungle of concrete, thus enhancing the 

requirement of the natural aggregate and cement. The 

production of the aggregates and cement is one of the major 

causes for environmental pollution. To set a balance between 

the environmental pollution and the cost of construction, 

search for other substitute material is the need of the hour, 

which can enhance the properties of concrete. this research is 

the investigation for examining the effect of  Nano silica and 

coconut fiber on compressive strength of concrete.    
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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 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 

increases. 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).concrete is a widely used man made 

material for civil engineering construction all across the 

globe. The production of concrete is less expensive as 

compared to some other building material like steel. Concrete 

is the mixture of ingredients like cement, coarse and fine 

aggregates, and water, with or without admixture. When we 

mix these ingredients in a fixed proportion it makes concrete. 

This is in semi-solid state and has high workability, durability 

and strength. After some time it transform into a solid state 

up to some period the strength of concrete increase then the 

strength may decrease due to development of cracks and 

decrement of bond strength. 

Various special features of coconut fiber and nano silica are 

as follows: 

 Coconut fiber is a natural available light weight material. 

 It effects the strength of concrete. 

 Nano silica increases its workability and the compressive 

strength. 

 Concrete produces the carbon die oxide gas but when we 

use nano silica by replacing cement corban die emission 

reduces. 

II. LITERATURE REVIEW 

This chapter contains, in depth study of the previous research 

work done in the area of finding the effect of Nano silica and 

coconut fiber on the properties of resulting concrete. The 

literature review would provide some insight into how the 

properties of concrete can change due to the addition of 

coconut fiber and with partially replacement of cement with 

Nano silica and fly ash.  

Said et al. [2012] Studies the effect of colloidal Nano 

silica (with or without fly ash ) on properties of concrete. The 

researchers conducted the test on strength and rapid chloride 

ion permeability test. For the experiment 6 mixtures were 

prepared, 3 mixtures contains 0%,3% and 6% Nano silica 

without the fly ash and three mixtures with 30% fly ash with 

0%,3% and 6% Nano silica. An aqueous solution of colloidal 

Nano silica with 50% sio2 was used. The average particle 

size, specific gravity and Ph. of the Nano silica were 35nm, 

1.36and 9.5, respectively. All 6 mixtures were designed for a 

constant water to cement ratio of 0.40. it was concluded that, 

there was a significant improvement in reactivity and strength 

as Nano silica has higher surface area and smaller particle size 

, so it provides an improvement in the pore structure, better 

compaction of the interfacial transition zone, providing the 

filler effect on the cemenetitious matrix and reducing the 

conductivity. 

Zhang et al [2012] Studies the effect on the early age 

strength and setting time of concretes when Nano silica and 

slag were used as ingredients of concrete as a partial 

replacement of cement. In this research, the effect of the 

dosage and size of the nano silica on the strength of the mortar 

containing slag was also investigated. In oll the mixtures, a 

fixed water to cement ratio 0.45 was used. In the designed 

concrete, cement is replaced with slag in proportion of 50% 

and nano silica with the variation of 0%,0.5%,1% and 2%. 

Two different particle size (12nm and 7 nm) and different 

specific surface area (200.1 and 321.6 m2/g) of the nano silica 

were used in comparison to the silica fume of 21.3 m2/g 

specific surface area. 

Hou et al [2013] Inquired the effect on the fresh and 

hardened properties of morter when cement if replaced with 

colloidal nano silica and fly ash. In this research, nano silica 

developed by the sol-gel technique ( having average partical 

size of nano silica , Ph and solid density 10nm, 10.5 and 2.39 

g/cm3) was used with two different types of fly ash. For the 

experiment, variation of the fly ash replacement of 20%,40% 

and 60% by the mass of the cement and variation of the nano 

silica ( as replacement material ) by 0% ,2.25% and 5%  by 

the weight of the binder were used. All mortar mixtures had 

constant water –binder ratio of 0.5.  

Du at al [2014] Studied the effect of the nano silica 

on the strength durability properties like water penetration 

depth, water sorptivity of the concrete. For the completing the 

objective of this study, nani silica (powder form) of the 13nm 

particle size and 200m2/kg surface area was used in the 

concrete. The percentage variation of the Nano silica in the 

concrete was 0.3% and 0.9% and results were compared with 

the normal concrete. For getting a constant slump, the dosage 

of the super plasticizer was changes. In all mixes, constant 

water to cement ratio of 0.5 were used it was concluded that, 

as the Nano silica percentage increased, the super plasticizer 
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dosage in the concrete increased for keeping a constant water 

to cement ratio.    

Haruehansapon et al [2014]Studied the effect of  

particle and variation of the Nano silica on the compressive 

strength of the cement mortar. In this research optimum 

dosage of Nano silica was also determine and results 

compared with or without silica fume mortar. For the 

experiment, Nano silica with particle size 12nm, 20nm and 

40nm with the variation of 3%, 6%,9% and 12% and silica 

fume of particle  size 100nm with the same variation of Nano 

silica were used in the cement mortar. For all the mixes 

constant water to binder ration of 0.65 were used. Super 

plasticizer dosages were selected on the basis of segregation 

, bleeding and flowbility properties of the cement paste and 

results were compared with conventional mortar.it was 

concluded, the improvement in the compressive strength of 

mortar contained silica fume is lesser than the mortar contain 

Nano silica.   

Shaikh et al [2014] Studies on the development of 

compressive strength when nano silica mixed with high 

volume fly ash in the mortar and concrete. When the 

replacement of cement with fly ash is more then or equal to 

the 50%, then fly ash known as the high volume fly ash. For 

determining the effect of nano silica on the mortar and 

concrete, they used nano silica in the amorphous form with 

25 nm average partical size 2.2 to 2.6 specific gravity and 160 

m2/kg.  for the experiment they devided while work in the 

three parts, firstly they replaced cement with nano silica with 

the variation of 1 %, 2%,4% and 6% by the weight after the 

test which variation provide the maximum compressive 

strength consider for second observation. In second 

observation they replaced cement with fly ash with variation 

of 40%,50%,60% and 70%  and maximum variation of nano 

silica 

Eskandari et al.[2015] Studied effect of nano silica 

and micro zeolite on the strength and durability of the 

concrete were observed for determining the effect on the 

strength, compressive strength test and tensile strength had 

been performed on the concrete sample for the determining 

the effect on the durability , electrical resistivityand rapid 

chloride penetration test had been performed. For 

determining the effect, cement was partially replaced with2% 

nano silica, 5,8,10% of micro zeolite with water-cementitious 

material ratio of 0.45 and 0.4 due to the presence of Nano 

silica and micro zeolite, the workability was decreases thus 

for maintaining the slump between 80-100mm ,the doses of 

super plasticizer were varying in the range of 5-10 %. Results 

indicate that there were decrement in the compressive 

strength of concrete.  

Saloma et al [2015]]Provide the process by which 

concrete can be prevented by sulfate attack when nano silica 

comprises in the concrete thus durability improve. the 

compressive strength of the mixtures was also calculated. For 

the experiment, Nano silica 10-150nm particle size, and 

quartz powder 0.3-25 micro meter particle sizes were used 

with other constituents of the concrete. Cement was replaced 

with 10% Nano silica and uniform water to cement ratio of 

0.20 were used. All results were compared with Nano silica 

containing concrete. from the results, it was concluded that, 

the concrete incorporated with Nano silica has higher 

compressive strength as compared to without Nano silica 

concrete. Increment in the compressive strength of concrete 

is not only due to filling property but Nano silica also 

accelerate the hydration process. 

Sikora et al [2015] Studied the effect of Nano silica 

variation on the mechanical properties of polymer cement 

composites. For this research, 100 and 250 nm particle size 

and 1%, 3% and 5% variation of Nano silica were used for 

determining the effect on the mechanical property and 

consistency of the PCC. 6 specimens with variation of Nano 

silica and particle size by considering fixed water to cement 

ratio of 0.5 were prepared for getting constant workability. 

they concluded that, Nano silica increase the formation of C-

S-H gel by accelerating the pozzolanic reaction. Due the high 

formation of C-S-H gel, it increase the mechanical properties, 

reduce the consistency and liquidity of the PCC.  

Asasutjarit et al [2007] studied the use of the coir 

fibre for developing the light weight cement board. Coir fibre 

based board is used for the preservation of energy in the 

building. The prime objective of this study is determine the 

length, pre-treatment and mixture proportion of the coir fibre 

which improve the physical , mechanical and thermal 

property of the cement board. For completing the objective of 

the study, whole process is divided into two parts. In the first 

part, determine the optimal pre-treatment process and in the 

second part, optimal mixture portion were determine on the 

basis of optimum fibre length and optimum pre-treatment 

process founded in the first part. For the first part, mixture 

proportion were fixed at 1:2:1 (cement: coir fiber: water by 

weight) and different length of the fiber was 1-13cm,1-6cm 

and 1-4mm.  

Gu [2009] Studied effect on the tensile strength of 

the coir fibre treated with NaoH solution. For the study, coir 

fibre usage as the reinforcement material and for the 

construction of the composites, polypropylene was used as a 

matrix. Brown coir fibre treated with 2%, 4%,6%,8%and 

10% concentration of NaoH solution. In the composite, coir 

variation were 30%,40%,50%,60%,70% and 80%. it was 

concluded that, due to the use of NaoH treatment, many 

impurity like pectin, lignin etc were removed from the fibre. 

It was note that, due to the treatment lots of pits were 

developed on the surface of coir fibre. These pits may be 

improved the bonding between coir fibre and composites. 

Tensile strength of coir fibre were decreased as the 

percentage of NaoH increases. 

Ali et al [2012] Studied the effect of variation in the 

quantity and size of the coir fibre on the properties of the 

concrete. For determining the effect, compressive strength 

test, split tensile strength test and density were performed. 

The maximum stress of the stress strain curve is considered 

as the compressive strength of the concrete. For completing 

the object of the study, 2.5,5 and 7.5 cm length of coir fibre ( 

0.25 mm average diameter ) and 1%,2%,3% and 5% variation 

in thr fibre quantity (by the weight of cement). With water to 

cement ratio of 0.48 were used. it was concluded that( the 

density of fibre containing concrete is increases with high 

fibre quantity and decreasing with small size of the fibre. Less 

density of the concrete reduces the inertia force thus for 

reducing the earth quack impact, a small section required.  It 

was also observed that as the percentage and length of the 

fibre increases the water to cement ratio and slump were 

increases.   
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Ali et al[2013] Investigate the effect on the bond 

strength between concrete and coir fibre because of the 

variation of length and dia of coir fibre, pre-treatment process 

and different mix design ratio. From the experimental 

analysis, bond strength and energy required for extracting the 

coir were determine. All experimental program used for the 

study, in which different mix design proportion, different 

embedment length, variation in the fibre diameter and pre-

treatment process used in fibre were discussed. For 

manufacturing the concrete with fibre, water-cement ratio 

0.48 were taken. Results indicate that, as the embedment 

length of the fibre increases the bond strength and energy 

required to pull out is also increases   

III. CONCLUSION  

On the study of above mentioned Review paper, following 

conclusion are obtained regarding coconut fiber and Nano 

silica: 

 Coconut fiber is naturally available material which has 

good tensile strength and also reduce the carbon die 

oxide emission of the concrete. 

 Nano silica has adhesive property and increases the 

strength of concrete  

 Cement content is reduced in same ratio as Nano silica 

added. 

 Bond strength is increased as Nano silica is added. 
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