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Abstract: This study investigates the effect of dispersion of fiber in carbon fiber reinforced concrete
(CFRC) and coconut fiber reinforced concrete (CoFRC) by using sodium hydroxide (NaOH) as a dispersing
agent. The clustering and entanglement of the fiber in concrete decreases the uniformity of fiber which
reduces the strength of concrete A 0.5g/mL concentration of NaOH was used to enhance the dispersion of
fiber in concrete. The content of carbon fiber and coconut fiber was used 2% by volume of concrete and a
comparison is made between the effectiveness of NaOH on dispersion of both fibers. The effect of
dispersion was assessed by finding the mechanical properties of concrete. The concrete cylinders were cast
to find the compressive strength, splitting tensile strength and water absorption of concrete. The results
show that the compressive strength of CFRC with dispersed fiber is increased by 4.84% as compared to
untreated carbon fiber and compressive strength of CoFRC with dispersed coconut fiber is increased by
3.05%. The tensile splitting strength of CFRC with dispersed fiber increased by 9.76% and the tensile
splitting strength of CoFRC with dispersed fiber increased by 6.67% as compared to untreated fiber. The
use of dispersion agent increases the water absorption of concrete.

Keywords — Fiber Reinforced Concrete, Dispersing Agent, Tensile Strength, Compressive Strength, Coconut Fiber Reinforced
Concrete.

I. INTRODUCTION

The most widely used materials in construction all over the world is concrete . High compressive strength,
better durability and resistance to erosion makes concrete ideal for use. Constituents of concrete are easily
available and cheaper as compared to other materials. However, the tensile strength of concrete is very low
compared to its compressive strength [1]. The tensile strength of concrete increases by using different types
of fiber as a reinforcement in concrete includes steel fiber, carbon fiber, glass fiber, coconut fiber etc. These
fibers not only increase the tensile strength of concrete but also increase the compressive strength and
durability of concrete. [2, 3, 4]. The introduction of these fibers decreases the workability of concrete
because the fiber hinders the flow of concrete. The workability of concrete is increased by incorporation of
plasticizers in concrete.[5]. The increase in the tensile strength of concrete by the addition of fiber is limited
to some percentages of fiber i.e. for carbon fiber maximum compressive strength is attained at 1% of carbon
fiber by volume of concrete. [6]. In the case of coconut fiber maximum compressive is gained at 3% of
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coconut fiber by volume of concrete.[7]. At higher percentage of fiber, the permeability of concrete
increases which reduces the mechanical strength of concrete. [8, 9]. Higher percentage of fibers causes
clustering of fiber which reduces the distribution of fiber in concrete. Dispersing agents can be used to
increase the dispersion of fiber in concrete which enhances the strength of concrete. [10,11]

Il. MATERIALS AND METHOD.

A. Materials Used

Ordinary Portland Cement (OPC), Type 1 was used for all the mixes which is available locally from Best
Way cement factory. The chemical composition of the cement is given in table 1.

Table 1: Cement Composition

Compound Quantity in percentage

SiO, 21
Al>O3 5.04

Fe O3 3.24

CaO 61.70

MgO 2.56

SOs3 1.51

Misc. 4.95

Carbon fiber is used as a synthetic fiber while coconut fiber is used as a natural fiber in concrete. The
length of carbon fiber and coconut fiber used is 18mm and 40mm respectively. Sodium hydroxide is used
as a dispersing agent to disperse the fiber.

B. Mix Design and Casting

Mix proportion 1:1.5:3 is used for casting the cylinders. The detail of casting of cylinders is given in table
2.
Table 2: Details of specimens

Mix ID CF% Co.F%
CS 0 0
Cc2 2 0

Co2 0 2

C2+DA 2 0

C02+DA 0 2

Total 37 cylinders were cast for determining the compressive strength, tensile strength and water
absorption of concrete.
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Fig 1: Casting of samples

The fiber is soaked in 0.5g/mL of NaOH solution for 2 hours and then added in the mix

1. RESULTS

A. Compressive Strength

Fig 2 shows the compressive strength of concrete samples. The increase in compressive strength of concrete
with addition of 2% carbon fiber is 3.33% while for 2% coconut fiber increase in strength of concrete is
9.17% as compared to control specimen. The increase in case of dispersing agent is 8.33% and 12.5% for
carbon CFRC and CoFRC respectively.
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Fig 2: Compressive strength of different mixes

B. Tensile Splitting Strength

The figure below shows the splitting tensile strength of the mixes. It shows that addition of 2% carbon fiber
enhances splitting tensile strength of CFRC 95.24% while 2% of coconut fiber improves the splitting tensile
strength 42.86%.
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Splitting Tensile Strength
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Fig 3: Splitting Tensile Strength of mixes

C. Water Absorption

Fig 4 shows the water absorption of all 5 mixes. The absorption of water by addition of 2% carbon fiber
reduces from 3.2% to 2.2%. The absorption of water in case of dispersing agent 2.5% slightly higher than
untreated CFRC. In case of 2% coconut fiber the absorption of water increases to 7.2% and for dispersing
agent it is 7.6%.
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Fig 4: Water absorption of mixes

IV.  DISCUSSION

The result for compressive strength shows that the strength of CoFRC is more than CFRC at 2% dosage of
fiber. The surface of the carbon is hydrophobic which decreases the uniformity of fiber in concrete mix
leading to the reduction of strength. However, when dispersing agent is used its effect is more dominant on
carbon fiber. The dispersing agent increases the wettability of carbon fiber and weakens the Van Der Waal
forces which helps carbon fiber to disperse evenly in the mix.
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The absorption of water in CFRC as compared to CoFRC due to hydrophobic nature of carbon fiber and
hydrophilic nature of coconut fiber. The carbon fiber does not absorb water, but coconut fiber absorbs water
which increases the absorption of water. The dispersing agent increases the absorption of water for both
type of fiber.

V. CONCLUSION

e The dispersing agent enhances the compressive strength of concrete due to uniform distribution
of the fiber in concrete as compared to the fiber without dispersing agent.

e The dispersing agent affects the mechanical properties of CFRC more as compared to CoFRC.

e The dispersion of fiber using NaOH as dispersing agent increases the wettability of fiber which
increases the absorption of water

e NaOH is an effective dispersing agent for both fiber types, enhancing concrete performance
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