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ABSTRACT: Many researchers have been working on the torsional and flexural strength on sisal fiber reinforced
concrete beam. This work gives the review of work done by various researchers who investigated the torsional and
flexural capacity on sisal fiber reinforced concrete beam and behaviour of torsional and flexural beam. We have studied
that Concrete is strong in compression and weak in tension. To increase the tensile strength of the concrete they are
adding sisal fibre in percentage and aspect ratio wise.Fibers have been used in concrete as reinforcement and
strengthening component as they are effective in strengthening the concrete under tension as well as withstanding the
propagation of cracks.
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INTRODUCTION: Various researchers have investigated the use of natural fibre in construction materials
like mortar, concrete etc. The present study includes the fibre property of sisal, it’s contribution in bridging
cracks and thereby increasing the strength of concrete in tension and flexure. If the comparison and conclusion
are studied for different fibre cement proportions, some of the properties of concrete may improve and some
may not for the same proportion of different combination or fibres with different properties.

In this review work for torsional resistance is to be studied along with flexural strength. There are
many methods such as: section enlargement, stirrup spacing decreasing, external post tensioning method,
addition of fibres to concrete etc. While many methods of strengthening structures are available, strengthening
structures by adding fibre is one of the advanced techniques.The use of sisal which is a plant fibre in the
cement based composites such as cement is being studied by many of the researchers by various means.Sisal
is a strong leaf-fiber obtained from the leaves of the  plant Agave sisalana. It is one of the most largely
cultivated hard fibres in the world due to the ease of cultivation and can be grown in all kinds of
environments.

This work gives the summary of the work of various researchers in the past who have carried out the
studies on the torsional and flexural strength on sisal fiber reinforced concrete beams. Their findings have
been reviewed in details and subsequent conclusions have been drawn.

LITERATURE REVIEW:
In the past,most of the researches have been executed for the flexural and torsional capacity of sisal fiber
reinforced concrete beam.Various models have been developed to explore for various torional and flexural



1720 Piyush B Mahajan, Shubham D Pawar, Vipul V Kadlakh, Suraj V Nakate, Prof. Jitendra D Dalvi

International Journal of Engineering Technology Science and Research
IJETSR

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

March 2018

behaviour of composite beam.Also many numerical procedures were proposed to calculate the behaviour of
steel concrete composite beam and had been experimentally investigated. This section gives a detailed review
of the literatures studied during the work.

Dr.Y.K.Sabapathy, J.Rekha, and Ramya.Sajeevan [1]studied the influence of sisal fibers on the strength of
concrete. In this experimental study the sisal fibers were added in varying percentages of 0%,0.5%,1%,1.5%
and 2% in three grades of concrete namely M20,M30 and M40 and the mechanical properties such as
compression, spilt tensile and flexure were tested. The optimum fibre volume fraction for compressive
strength was found to be at 1%, while the split tensile and flexure strength improved with the increase in
volume fraction of fibres. The test results indicated that the sisal fibers were effective in improving the
strength of concrete. The flexural strength increased with the increase in fiber volume fraction. This study
concludes that the increased amount of fibers in concrete makes the concrete effective in withstanding the
greater flexural loads.

P.Loganathan and Dr.G.S.Thirugnanam [2] We can review from this paper that plant fibres are light
compared to glass and carbon fibres. Addition of these fibres, in concrete, can increase strength and also
reduce plastic shrinkage and drying shrinkage by arresting the propagation of crack. In this project, a study is
conducted to assess the strength and crack resistant characteristics of concrete using sisal fibre to reinforce the
cement concrete components.The concrete containing fibrous materials increases its structural
performance.The conventional concrete possesses a very low tensile strength, limited ductility and little
resistance to cracking. Internal micro cracks are present in concrete and its poor tensile strength is due to
propagation of such micro cracks leading to brittle fraction of concrete. In plain concrete and similar brittle
materials, structural cracks develop even before loading due to drying shrinkage and other causes. Sisal short
fibres delay restrained plastic shrinkage controlling crack development at early ages. Sisal fibres conditioned
in a sodium hydroxide solution retained respectively 72.7% and 60.9% of their initial strength.The study has
concluded that there were considerable increase in strength in almost all aspects like compression, split
tension and flexure in Hybrid (Sisal cum Steel reinforced) concrete, compared to the conventional concrete.

Kunamineni Vijay and Chintha Umamaheshwar [3 ]The paper results show that the composites reinforced
with sisal fibres are reliable materials to be used in practice for the production of structural elements to be
used in rural and civil construction. This material could be a substitute to the steel reinforcement which
production is a serious hazard to human and animal health and is prohibited in industrialized countries. The
production of sisal fibres as compared with synthetic fibres or even with mineral asbestos fibres needs much
less energy in addition to the ecological, social and economical benefits. The study has concluded that freshly
prepared Sisal fibres contain some gelatinous chemical reagents which may affect the chemical properties of
cement in concrete. When the percentage of fibre is increased by more than 1% reduction in mechanical
properties is observed.

Karim FR, AbuBakar BH and Choong Kok Keong [4] This research paper highlights the effect of concrete
cover the behaviour of ultra high performance fiber reinforced concrete rectangular solid beam under pure
torsion. The main perimeter in this research is the thickness of concrete cover which is varying between 21
and 52 mm for this purpose, four under reinforced ultra high Performance fiber reinforcred concrete
rectangular solid beams were cast and they were tested under pure equilibrium torsion. The test results
verified that the torsional resistance at peak and crack loads were improved up to 113% and 134%,
respectively, of the estimated value based on thin wall tube theory. Moreover, all of the twisted angles at
ultimate load and shear strain in concrete were found to decrease up to 64.9%, 40.1%, respectively. In
addition both strain in longitudinal reinforcement and strain in stirrups were reduced up to 50%.

Mr.Jitendra.D.Dalvi, Dr.Uttam.B.Kalwane and Mrs.Pallavi.Pansur[5] By studying this paper we can
come to know that using different fibre Aspect ratio and fibre percentage, effect on compressive strength of
concrete cube specimen for various combinations is studied. The fibre diameter was first observed through
micrometer gauge and was seen to be average 0.3mm. Fibres used with aspect ratio 50, 75,100 and the
percentage of 0.5%, 1%, 1.5% and 2% were used for the work. Normal M20 mix was used for the study. The
experimental work was carried out for twelve different combinations. The obtained specimens were subjected
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to tests aimed to check the compressive strength. This study has concluded that an increase in compressive
strength by 69.27 % and was observed at 1% fibre and 50 A.R. The tensile strength increased with the
increase in fibre percentage, there seen to be gradual increase in the strength from 0.5% to 1.5% and then
there is a decrease in the tensile strength.The maximum tensile strength is at 1% fibre with 100 A.R. and 1.5%
fibre with 50 A.R. which is 29.14% more than the concrete strength without fibre.

Shradha.B.Tibhe and Vijaykumar.R.Rathi[6] In this research paper it is been observed that the torsional
moment taking capacity of Carbon Fiber Reinforced Beam1 and Glass Fiber Reinforced Beam1 increases by
60.47% and 47.46% with respective to the control beam.The maximum increase in torsional moment capacity
of Carbon Fiber Reinforced beam is 101.8% and Glass Fiber Reinforced beam is 83.49%. Also,
minimumincrease in torsional moment capacity of Carbon Fiber Beam is 40.02 % and 8.76 for Glass Fiber
Beam.This study has concluded that as we compare Carbon Fiber Reinforced Polymer bonded Reinforced
Concretebeam with Glass Fiber Reinforced Polymer bonded Reinforced Concrete beam then experimentally it
proved that Carbon Fiber Reinforced Polymer fabric having maximum torsional strength than Glass Fiber
Reinforced Polymer fabric.

SanketRathi, Sachin.Kandekar and Dr.R.S.Talikoti[7]We have studied that after Strengthening with
Carbon Fiber ReinforcedPolymer layer of 100 mm width, the ultimate load carrying capacity for 0% damage
beams are increased by 91.4% compared with control beam.With increase in degree of damage, deflection at
ultimate load is found to be decreasing by applying Carbon Fiber Reinforced Polymer strip.Carbon Fiber
Reinforced Polymer increases strength of retrofitted beam 45-140% more than normal beam. This study has
concluded that the torsional capacity of lowest strengthen beam that is wrapped with carbon fiber strips at an
angle 45° were 46% more effective as compared to the control beam.

Abdul Rahuman and SaikumarYeshika[8]In this paper reinforcement is introduced in concrete to improve
its property and fibers have always been considered promising as reinforcement of cement.The main
disadvantage is that it is of high price. Addition of fiber reduces workability. Sisal fiber reinforced concrete
should be hand mixed.Sisal fiber reinforced concrete is the concrete with randomly distributed fibers. The
failure strength and modulus of elasticity depends on the amount of cellulose and the orientation of the micro-
fibers.

Athiappan.K and Vijaychandrakanth.S[9]In this paper concrete reinforced with sisal fibre and using Iraqi
bauxite exhibited improvement in flexural strength and splitting tensile strength while a small reduction in
compressive strength was reported. The addition of sisal fibre improved the flexural strength and splitting
tensile strength of plain concrete. The increase in flexural strength at age of 28 day represented by (7.7%,
13.6% and 9.1%) for concrete reinforced with sisal fiber with (0.5%, 1.0% and 1.5%) respectively and at age
of 90 day the improvement in flexural strength represented by (15.3%, 16% and 5.2%) for the same
percentage of fibre respectively. The flexural strength of concrete with optimum percentage of sisal fibre
increases the strength when compared with the conventional concrete.Experimental characterization of sisal
fibre reinforced concrete showed that incorporating fibre into the concrete mixture is beneficial. Optimum
performance for a matrix having sisal fibreas reinforcement is at 3% fibre volume fraction, with 70mm fibre
length and at a water cement ratio of 0.6.

Saravanan.Panchacharam and Abdeldejelil. Belarbi [10] This paper focuses on torsional reinforced
concrete beams strengthened with Glass FiberReinforced Polymer sheets exhibited significant increase in their
cracking and ultimate strength as well as ultimate twist deformations.Strengthening schemes with complete
wraps in 90-degree fiber orientation with respect to beam axis provided aneffective confinement and therefore
resulted in a significant increase (about 150%) in the ultimate torsional strength.When combining FRP sheets
in the longitudinal direction of the beam followed by all-around wrapped strips, the results showed that there
was an increase in both the ultimate strength and post-cracking torsional twist and ductility of the
beam.Substantial increase in cracking strength was observed when RC beams were strengthened with
FiberReinforced Polymer sheets oriented in the longitudinal direction of the beam, where the Fiber
Reonforced Polymer provided passive prestress forces.
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CONCLUSION :There are various critical appraisal related to the sisal fiber reinforced concrete beam which
would be seen from the literature reviewed.They are as follows:-

 The flexural strength increased with the increase in fiber volume fraction.
 The fibers were effective in improving the cracking resistance of concrete.
 Increase in strength up to 1% is due to utilization of water present in fibre for chemical reaction at time of

curing and less concentration of fibre created densely compacted medium in cement concrete
 The maximum tensile strength is at 1% fibre with 100 A.R. and 1.5% fibre with 50 A.R.
 Due to increase in the thickness of concrete cover, the torsional resistance provided by concrete and

reinforcement plus fiber are improved.
 Modulus of rupture and workability decreases with increase in percentage of sisal fiber.
 Freshly prepared Sisal fibre contain some gelatinous chemical reagents which may affect the chemical

properties of cement in concrete
 The flexural strength is improved with the increase in the percentage fibre up to 1.5% after that there is a

little decrease in the flexural strength. For short fibres however the strength increases continuously from
0.5 to 2% fibre variation.
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