
1654 Sarita Shelake, Yashwant Bundele, Aishwarya Hande, Deep Kotadiya, Jitendra D. Dalvi

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

Review of Researches on Durability of Concrete using Fibres

Sarita Shelake1, Yashwant Bundele2,
Aishwarya Hande3, Deep Kotadiya4

UG Students,

Department of Civil Engineering,

Dr. D.Y.Patil School Of Engineering, Lohegaon, Pune

Jitendra D. Dalvi
Assistant Professor,

Department of Civil Engineering,

Dr. D.Y.Patil School Of Engineering,Lohegaon, Pune

ABSTRACT - In the present study, we are analyzing researches conducted on the durability of concrete using
different fibres like jute, sisal & coconut. Concrete made of cement is strong in compression but weak in tension and also
this concrete has little resistance to cracking, which limits its use. These restrictions can be overcome by blending the
concrete with fibrous material, which is termed as fibre concrete. Natural fibres like jute, sisal and coconut are extracted
from their plants. These natural fibres are economical and easily available in nature. Fibres are used in concrete to
improve the overall structural performance of concrete. In this study we use fibres 0.5 % of volume of cement in M30
grade of concrete. The aspect ratio of natural fibres used in concrete are 50, 75 & 100 each. The fibres which are used in
concrete have the length of 1.1cm, 1.6cm & 2cm.
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INTRODUCTION
Durability of a material is defined as the service life of a material under given environmental conditions. The
above definition holds good for all concrete and cementitious composites. However, in the case of natural
fibre composite, not only the (external) environment, but also the internal environment in the matrix (i.e.
alkaline medium), play a combined role in determining its durability. Several investigators have studied the
durability of various natural fibres, such as sisal, coconut &  jute, etc., in various mediums and exposure
conditions.

Natural fibres are  extracted from various living beings and plants, with the help of modern technology. With
the use of natural fibres, the effective cost and sustainable building construction is possible. It is found that
natural fibers of different structure can be used to alter conventional steel rebar as reinforcement of concrete
structures. By Adding of these natural fibers to concrete, it helps to improve various types of mechanical
performances such as flexural properties, toughness and impact resistance. More over the application of these
natural fibers are beneficial for consuming less energy, releasing less greenhouse gases into the atmosphere
and building cost is lesser and to maintain over time. In reality, durability of natural fibre composites cannot
be determined fully on the deterioration characteristics of natural fibres, as fibre-debonding from the cement
matrix and the reduction of strength of cement matrix in the alkaline medium and other environments.

RESEARCHES:
Many of the researchers have conducted various researches in the fibre reinforced concrete since last two
three decades. Varous fibres like synthetic, natural, steel etc have been used. But natural fibres are cheaply
available and extraction of these fibres is very easy as compared to other fibres, therefore it is quite advisible
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to use the natural fibres for adding in the concrete. This will help in improving the strength and anti-cracking
ability of the concrete and also can be used in low cost housing. But the main problem associated with these
natural fibres is that, they are suseptible to degrade naturally, hence durability of the fibres is the main cause
of concern. Following are some researches conducted on various fibre rinforced concrete, with different
grades and different conditions.

P.Vijaya Kumar Et.al. has evaluated the durability of natural fiber,  by adding jute 0.5 % volume of
concrete and rise husk is replaced by cement at various doses  at  0 , 10, 20 and 30% in concrete .There are
various test carried  out like compressive test, split tensile test, flexural test, toughness,  impact test with grade
OPC 53 grade & add superplastisizer in concrete. And they perform the curing of concrete in acid solution at
period 28 & 56  days.

Mr.Ravi Pasala Et.al. study on mechanical properties of concrete M30  by adding  1 , 2 & 3 % natural jute
fibre by the wight of cement. The length of fibre used is   4 cm to prepare the fibre mix concrete and he
conducted tests are split tensile test, flexural test & compression test, and he conclude that 1 – 2 %  fibre
having more compression ,tension and  flexural strength than 3 % of jute fibre .

Mr. K.V.Sabarish Et.al. conducted test on sisal fibre mix in cement concrete, having fibre thickness 100 to
300 um. The durability kind incorporated the microstructure associated properties such as saturated water
absorption (SWA), rapid chloride ion penetrability tests (RCPT) and impact test are carrying out.

Nithin Sam Et al. aim of his study was to evaluate the durability properties of coir fibres in the structural
concrete. Experimental investigation explores durability properties such as water absorption, acid resistance
and sulphate resistance. The fibre volume fraction ranges from 0 to 3% for a length of 1.5 and 3cm. From the
experimental  investigation. it was found that there is improvement in durability properties for coir fibre
reinforced concrete when compared to plain cement concrete. Also coir reinforced concrete improves the
cracking resistance compared to plain cement concrete

He concluded that from the present study, it is concluded that the concrete reinforced with coir fibres shows
improved durability properties when compared to concrete with no fibre content experimental investigation
on strength and durability properties of sisal fibre reinforced concrete .

Mahapara Abbass Et al. reduce the cost of construction materials, the material likes fibre which enhances
the properties like workability, durability, flexural strength, tensile strength, etc. The steel, glass, etc fibres can
be replaced by coconut fibres which are having low cost and easily available in the market .In our country the
fibre reinforcement is not  new concept, it is very old from the ancient times as the bamboos were used as a
geo-synthetic material in great wall of China. The fibres used in ancient times were the leaves of trees,
vegetable fibres, etc. Thus the replacement of steel fibres by coconut fibres will be preceded as follows. Key
words: workability, durability, flexural strength and tensile strength.

He concludes that coconut fibre being low in density reduces the overall weight of the fibre reinforced
concrete thus it can be used as structural light weight concrete. Flexural strength increases in case of3% fibre
mix. Thus, economy can be achieved in construction. Since, 5% & 7 % fibres do not show favourable results,
it can be concluded that fibre content should not be used beyond 3%. By reinforcing the concrete with coconut
fibres which are freely available, we can reduce the environmental waste.

Yelley, P. P. Et.al. conducted that when coconut fibre was added to plain concrete, the torsion strength
increased (by up to about 25%) as well as the energy-absorbing capacity, but there is an optimum weight
fraction (0.5% by weight of cement) beyond which the torsion strength started to decrease again. Overall the
study has demonstrated addition of coconut fibre to concrete leads to improvement of concrete the toughness
torsion and the tensile stress, Further work is however ,required to assess the long term durability of concrete
enhanced with coconut fibres.

They conclude that the addition of coconut-fibres significantly improved many of the engineering properties
of the concrete, notably torsion, toughness and tensile strength. The ability to resist cracking and spalling were
also enhanced.



1656 Sarita Shelake, Yashwant Bundele, Aishwarya Hande, Deep Kotadiya, Jitendra D. Dalvi

International Journal of Engineering Technology Science and Research
IJETSR

www.ijetsr.com
ISSN 2394 – 3386
Volume 5, Issue 3

March 2018

K.V.Sabarish Et.al. conducted to evaluate the durability character of plain and fibre reinforced geo-polymer
concrete and its association with Portland cement based humdrum concrete is accessible in this paper. The
durability test measured in this study includes water absorption, saturated water absorption (SWA), impact
load, rapid chloride penetrability test (RCPT). The experimental Test results discovered that plain and fibre
reinforced geopolymer concrete possesses higher durability character than conformist concrete of the similar
grade with respect to most of the durability tests.

He concluded that the durability description of plain and fibre resistant geopolymer concrete and
conformist concrete were assess in terms of water absorption, saturated water absorption, rapid chloride
penetration test (RCPT) and impact test. From the learning conduct it can be complete that special concrete
possess better durability characteristics than conventional concrete of equal grade and the addition of fibres
enhanced the durability characteristics of special concrete auxiliary.

CRITICAL APPRAISAL AND CONCLUSION:
With references to studies enlisted above from many researches, studies referred above were

conducted to enhance the engineering properties of the concrete like tensile strength, toughness, compression
strength and flexural strength .This studies are conducted to use natural fibres in concrete to reduce the
cracking and shrinkage of concrete.

An investigational study conducted to evaluate the durability character of plain concrete and fibre
reinforced concrete is to be conducted in the present work and discovered that plain concrete and fibre
reinforced concrete posses higher durability character than plain concrete of similar grade.

We will study on durability test of three natural fibres coconut, jute and sisal. Then find out the best
possible natural fibre which has more durability than any other natural fibre by performing various durability
tests acid attack test, sulphate attack test and chloride attack test.

By using various chemical processes in selecting best possible natural fibre which increases the
durability of fibre.
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