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ABSTRACT 

      The present research was designed to check 

the workability and strength properties of sisal 

fiber reinforced concrete with different 

percentage of fiber addition. As we know during 

earthquake, a huge amount of energy released 

and hence the structural elements must have 

ductility behavior and enough  absorption 

capacity in order to avoid the loss of life and 

property due to earthquake force. Addition of 

fibres can increase strength and also reduce 

plastic shrinkage and drying shrinkage by 

arresting the propagation of cracks. In order to 

utilize the local resources available in and around 

the area in which the structural elements are 

situated, the natural fibers like sisal, vakka, and 

banana etc...are used make fiber incorporated 

into the structural element. In this paper M-sand 

used as fine aggregate and sisal fiber is used at 

different proportions in M30 grade of concrete at 

0%, 0.5%, 0.75%, 1%, 1.25%, 1.5%, 1.75%, 2% 

in cubes, cylinder, prism casted for further 

mechanical and durability test. And also the 

various properties of materials to be used in this 

experimental work is determined. 

KEYWORDS: Sisal, Fibre Reinforced 

Concrete, durable Concrete fibres. 

 

1. INTRODUCTION 

The increase in global population is putting rising 

demand on the construction industry, now more than 

ever. The industry heavily relies on concrete that 

happens to be the most widely used construction 

material because of its unique inherent properties, 

such as high compressive strength, good durability, 

fire resistivity, and low permeability. Aside from 

these positive properties are adverse characteristics, 

such as low tension strength, brittleness, low 

resistance to cracking, and low impact resistance. 

These defects made it necessary to find out ways to 

improve the properties of concrete; some of these 

deficiencies, such as low tensile strength, can be 

improved by using conventional reinforcement steel 

bars and, to a reasonable extent, by incorporating 

optimum amount of certain fibers in concrete. Fibers 

are a small-short discrete reinforcing material 

produced from various materials, like steel, plastic, 

glass, carbon, and natural materials in various 

shapes and sizes. 

 

Sisal is one of the numerous natural fibers that have 

shown great promise over the years; it possesses 

many advantageous properties, which include 

sustainability, high tensile modulus, and low cost. It 

can be incorporated into the cementitious matrix to 

improve its mechanical strength, resulting in 

concrete known as sisal fiber-reinforced concrete 

(SFRC). Fiber also improves the post-yield 

behaviour of concrete as it inhibits crack 

propagation 

 

Mechanical, durability test is carried out in order to 

evaluate the performance of sisal fibre in structural 

concrete block by using sisal fibre reinforced it is 

seen that the strength and specimen exhibit 

significant increase in strength stiffness and stability 

as compared to control specimens it appears that the 

proposed simulation techniques will have a 

significant impact in engineering practice in the near 

future. 

 

2. OBJECTIVE AND SCOPE OF THE PROJECT 

The main objectives of this study are: 

 

 To study the mechanical characteristics of the SFC 

 To optimize the fiber proportions 

 To check the compressive strength, Split Tensile 

Strength, Flexural Strength of the concrete with 

variation proportions of Sisal fibers. 
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It has been generally recognized that some 

uncertainty exists in the results of design Formulae 

for evaluating the resistance of reinforced concrete 

sections. One of the major factors contributing to 

this uncertainty is the variability of the strengths of 

the Constituent materials. Some previous studies 

have examined ways in which safe designs could be 

satisfactorily developed. Two approaches have been 

reported in the literature (Harry, 1987). Where in the 

Ultimate strength is a function of material strength 

with the functional relationship derived from the 

structural theory. The aim of the present study is to 

carry out reliability analysis of concrete mix with 

sisal fibres by considering the materials properties 

(compressive strength of concrete) as random 

variables. 

The compressive strength of concrete in turn 

depends upon the properties of its Constituent 

materials, cement, fine aggregates, and coarse 

aggregates. In the Present investigation effort has 

been made to develop partial safety factors of fiber 

Concrete. Research on the usage of waste 

construction materials is very important due to the 

materials waste is gradually increasing with the 

increase of population and urban development. This 

study work on replacement is very economical as 

compared to conventional concrete. The study aims 

to find the optimum mix proportion for 

Compressive strength, split tensile strength and 

flexural strength.  
 

3. METHODOLOGY 

 Tested the material properties as per IS 

code procedures. 

 Mix design for concrete proportion was 

arrived at as per IS- 10262- 1982. 

 The properties of fresh concrete were 

determined as per IS- 1199- 1959. 

 The concrete specimens were casted and 

cured as per IS procedures. 

 Tests were conducted on hardened concrete 

to determine various strength parameters. 

 Various durability tests were conducted as 

per standard codes. 

 Finally results were compared with 

conventional concrete and partial 

replacement concrete mixed with fibre and 

conclusions were arrived at. 

4.  LITERATURE REVIEW 

In recent decades there is a trust in finding how 

the concrete can be improved not only strength 

wise but in every aspect. The concept of using 

fibres and mineral admixture in concrete is not 

new. Many researchers have been done in this 

area and many have proved the positive effects of 

using fibres and mineral admixtures in concrete. 

Given below is an over view of studies done in 

this area and how it has affected various 

parameters of concrete. 

Bergstrom and Gram investigated the alkali - 

sensitiveness of glass and sisal in cement systems. 

Specimens of cement mortar reinforced with alkali-

resistant glass fibres (Cem-FIL2) or sisal fibers 

(impregnated as well as impregnated) have been 

subjected to aging by two different methods (BRE-

method and CBI-method). The durability has been 

evaluated by flexural strength studies. It has been 

concluded that sisal fibre reinforced concrete also 

gets brittle with time, but this process can be 

delayed by protective impregnations of the fibre and 

nearly inhibited when the alkalinity of mixture is 

reduced when SF is used to replace part of OPC in 

the matrix.  

 
Canova’s and others studied the effect 

impregnation of sisal fibres on water absorption and 

flexural behavior of cement mortar composites. 

Natural impregnates considered are: (i) colophony + 

turpentine; (ii) clove oil + Xilene + turpentine + 

alcohol; (iii) tannin + alcohol +Xilene. The 

performance of impregnated sisal fibre composites 

were also compared with that of impregnated sisal 

fiber composites,. It has been concluded that (i) use 

of colophony as an impregnate has proved to be 

successful when compared with the mortar 

reinforced with impregnated fibers and the results 

obtained are as good as those obtained using other 

impregnate; (ii) reduction of permeability and the 

flexural resistance increases with heating which 

indicates the reduction of alkalis in the morta 

 

Gram studied the durability of sisal (long vegetable 

fibers and cellulose (pulp) fibers in cement based 

matrices. Specimens made of sisal fiber concrete for 

durability tests were treated with impregnating agent 

(formine and steric acid) and the matrix (OPC) was 

admixed with (SF -20 to 45% and 67% fly ash). The 

composites were subjected to two types of aging 

environment and the durability evaluated by flexural 

strength. It has been concluded that (i) 

embrittlement of sisal fibre concrete can be avoided 

almost completely; (ii) the long trem properties can 

be improved bt reducing the alkalinity of concrete 

pore water by replacing 45% OPC (iii) high alumina 
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cement, instead of OPC will slow the degradation of 

sisal fibres; (iv0 the alkalinity of cellulose fibre 

composite can reduced by replacing part of OPC 

with SF or completely by high alumina cement. 

 

Filho & others studied the application of sisal and 

coir fibres in 'adobe blocks’, using two types of 

water repellent treatments. Two types of locally 

available soils at Paraiba, Brazil, were considered. 

The stress - strain behavior of the adobe blocks 

produced manually without and with sisal and 

coconut libres, considering different water soil 

percentages, has also been investigated. It has been 

concluded that (i) 4% of sisal and coconut fibres is 

found to improve the brittle behavior of 'adobe 

block’s substantially; (ii) there is a need for further 

studies to establish the optimum fibre length and 

fibre content for use in 'adobe blocks'; simple 

process for the production of the adobe blocks; the 

use of n soil stabilizer (like fly ash or lime). 

 
Saxena and others explored the possibility of 

utilizing sisal fibres for production of Composites 

for use as roofing material in lieu of asbestos 

cement components. Optimization of various, 

pararneters, such as, W/C ratio, Lf, casting 

pressure, curing time, shape and gauge of steel mesh 

by conducting flexural strength test were carried 

out. The performance of sisal fibre cement sheet and 

asbestos sheet were carried out, considering water 

absorption, breaking load, weathering 

(indoor/outdoor), water permeability, acid resistance 

and frost cracking. 

Finally, it has been concluded that (i) breaking load 

of the Sheet at a span of one metre comes to 70-80% 

of AC sheet; (ii) sisal fibre cement sheet has a great 

scope for substituting AC sheets, considering repair 

ability, lower water absorption, impervious nature, 

easy processing, safety to human life and economy. 

 

Santos et al. have studied the surface morphology 

of sisal fibre treated with aqueous solution of NaOH 

at a concentration of 3% and the result shows an 

increase of27% in flexion strength and 54% in 

maximum strain but there was a reduction of 

about15% in its flexural modulus 

 

Mukherjee and Satyanarayana showed that 

different fibre test lengths and strain rates resulted in 

different tensile properties for sisal fibres. 

Increased test length, decreased the strength of the 

fibres because of increased number of defects [i.e., 

fibre ends].. The fibres taken from the root and 

lower part of the plant have lower tensile strength 

and Young’s modulus and a higher Strain to failure. 

 

Kirkville Joseph et al. reported on the use of short 

sisal fibre as a reinforcing agent in polyethylene, 

natural rubber, and various the rosettes such as 

epoxy, phenol- formaldehyde, and polyester. 

Further, they reported that the mechanical properties 

sisal fibre composites with the four matrices were 

in the order of Phenolic > 

Epoxy>Polyester>Polyethylene while the composite 

tensile property was no comparison to the single 

fibre property. 

 

5. MATERIALS USED AND THEIR 

PROPERTIES 

 

CEMENT: 

Cement is a material that has cohesive and 

adhesive properties in the presence of water. Such 

cements are called hydraulic cements. These 

consist primarily of silicates and aluminates of 

lime obtained from limestone and clay. There are 

different types of cement, out of that I have used 

two types i.e. 

 

 Ordinary Portland cement 

 Portland slag cement 

 

Ordinary port land cement (OPC) is the basic 

Portland cement and is best suited for use in 

general concrete construction. It is of three types, 

33 grades, 43 grade, 53 grade. One of the 

important benefits is the faster rate of 

development of strength. Cement is a fine, grey 

powder. It is mixed with water and materials such 

as sand, gravel, and crushed stone to make 

concrete. The cement and water form a paste that 

binds the other materials together as the concrete 

hardens. 

The ordinary cement contains two basic 

ingredients namely argillaceous and calcareous. 

In argillaceous materials clay predominates and 

in calcareous materials calcium carbonate 

predominates. The Basic composition of cement 

is provided in table. In the present work 53 grade 

cement was used for casting cubes and cylinders. 

The cement was uniform color i.e. grey with a 

light greenish shade and was free from any hard 

lumps. . Cement is a fine, grey powder. It is 

mixed with water and materials such as sand, 

gravel, and crushed stone to make concrete 
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Table: 1 Composition limits of Portland 

cement 

 

Ingredient 
Percentage 

Content 

CaO (Lime) 60 – 67 

SiO2  (Silica) 17 – 25 

Al2O3(Alumina) 3- 8 

Fe2O3 (Iron 

Oxide) 
0.5 – 6 

MgO

 (Magnes

ia) 

0.1 – 4 

Alkalies 0.4 - 1.3 

Sulphur 1 – 3 

(Reference: Book concrete technology M.S 

Shetty ) 

 

AGGREGATES: 

Aggregate properties greatly influence the 

behavior of concrete, since they occupy about 

80% of the total volume of concrete. The 

aggregate are classified as 

 

FINE AGGREGATE(M-Sand) 

An alternative material replacing river sand for 

construction industry, especially in concrete. It is 

produced via crushing the hard granite stone 

where the crushed sand relies in cubical shape 

with the presence of grounded edges, washed 

completely to eliminate fines and thereby graded 

to use as a construction material. Basically the 

particle size of the manufactured sand seem to be 

lesser than 4.75 mm. With the view towards rapid 

increase in the growth of construction industry, 

the demand for sand has increased tremendously 

leading to depletion in higher extent of river sand 

in our country. As the manufactured sand can 

be crushed ,it can be available at all times in 

ready-made form and in nearby quarry places, 

reveals as the cost-effective part when compared 

to that of river sand in terms of production, 

transportation and distribution. Manufactured 

sand possess more advantages such as resembling 

in well graded proportion, absence of organic and 

soluble compounds which affects the property 

and setting time of cement, required strength shall 

be achieved, possess elevated quality of concrete 

and composite mixtures. Production of 

manufactured sand involves Rock on Rock 

process and hi- carbon steel hit rock technologies, 

machines are widely used to ensure/obtain 

required grading zone so as to utilize on the 

required areas. In view towards construction 

aspects, bleeding, segregation of concrete, 

capillarity, voids shall be greatly reduced. 

Dredging of river beds shall be prevented if 

manufactured sand is used ensuring an eco-

friendly construction material. 

 
COARSE AGGREGATE 

The materials which are retained on a 4.75mm 

sieve are called coarse aggregate. Coarse 

aggregate forms the main matrix of the concrete. 

The nature of work decides the maximum size of 

the coarse aggregate. Locally available coarse 

aggregate having the maximum size of 20 mm 

was used in the present work. 

Sieve analysis of coarse aggregates used was 

carried out and results are provided in table. 

 

WATER: 

Water is an important ingredient of concrete as it 

actively participates in the chemical reaction with 

cement. Since it helps to form the strength giving 

cement gel, the quantity and quality of water is 

required to be looked into very carefully. Potable 

water is generally considered satisfactory. In the 

present investigation, tap water was used for both 

mixing and curing purposes. 

 

SISAL  FIBRES: 

Sisal fiber is derived from the leaves of sisal 

plant. It is usually obtained by machine 

decortications in which the leaf  is crushed 

between rollers and then mechanically 

scrapped. Sisal fiber is fairly coarse and 

inflexible. It is valued for the cordage use 

because of its strength, durability, ability to 

stretch, affinity for certain dye stuffs, and 

resistances to deterioration in salt water. Sisal is 

fully biodegradable and highly renewable 

resource of energy. The material is chosen to 

improve the various strength properties of the 

structure to obtain sustainability and better 

quality structure. There are three types of fibres 

in sisal, arch fibres, conducting fibres and 

structural fibres. Out of which structural fibres 

are mostly adopted because of its durability as 

they do not split during extraction process. Out 

of which structural fibres are mostly adopted 

because of its durability as they do not split 

during extraction process. These fibres have a 

good tension resistance or tensile. They are very 

well resistant against heat. In developing 

countries, sisal fibres are used as reinforcement.  
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SISAL FIBRE PROPERTIES 

 The Superior Engineering Properties are 

Ultimate Tensile Strength which makes it as 

an excellent material for Manufacturing 

high strength tensile and reinforcement in 

composites for various applications. 

 Sisal fibre is exceptionally durable with a 

low maintenance with mineral wear and tear 

 Sisal Fibres are obtained from the outer leaf 

skin, removing the inner pulp. 

 It is available as plaid, herring bone and twill. 

 Sisal Fibres are Anti-static, does not attract 

or trap dust particles and does Not absorb 

moisture or Water easily. 

 The Fine Texture takes dyes easily and 

offers the largest range of dyed colors of 

all natural fibres. 

 It exhibits good sound and impact absorbing 

properties. 

 Its leaves can be treated with natural borax for 

Fire resistance properties. 

Fig no: 01 Sisal fibre 

 

MATERIAL PROPERTIES  

Cement : 

Ordinary Portland Cement of Ultra tech brand 

of 53 grade confirming to IS: 12269-1987 was 

used in the present study. The properties of 

cement are shown below: 

 

 

 

 

 

 

 

         Table: 2 Physical properties of cement 

Properties Values 

Specific gravity 3.22 

Normal consistency 28% 

Initial setting 35 mins 

Soundness 4.33mm 

 

Fine Aggregate (M Sand): 

Table: 3 Physical properties of fine aggregates 

 

        Characteristics Value 

Type M-sand 

Specific gravity 2.45 

Fineness modulus 2.54 

Grading zone II 

 

  Coarse Aggregate: 

Crushed aggregate confirming to IS: 383-1987  

   was used 

 

Table: 4Properties of coarse aggregates 

 

       Characteristics Value 

Type Crushed 

Specific gravity 2.60 

  Fineness Modulus 3.16 

Maximum size 20mm 

Water Absorption 0.5 

 

Sisal Fibre: 

 

Table: 5 Chemical composition of the fibre 

 

Cellulose 65% 

Hemicellulose 12% 

Lignin 9.9% 

Waxes 2% 
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Table: 6 Properties  of the fibre 

 

Fibre diameter 0.1mm 

Tensilw strength 31-65 N/mm
2
 

Specific gravity 1.4 

Natural moisture 

content 

08.80-13.30% 

 

*Reference: ( literature provided with the 

fibre) 

 

6  EXPERIMENTAL PROGRAMMES 

Mix design 

It is defined as the process of selecting suitable 

ingredients of concrete and determining of 

concrete and determining their relative 

propositions with the object of producing 

concrete of certain minimum strength and 

durability as economically as possible. The 

purpose of designing as can be seen from the 

definition of two folds. The first objective is to 

achieve the stipulate minimum strength and 

durability. The second objective is to make the 

concrete in the most economical manner. Cost 

wise all concrete depends preliminary on two 

factors, namely cost of material and labor. 

 CONCEPT OF MIX DESIGN 
 

The relationships between aggregate and paste 

which on the two essential ingredients of 

concrete. Workability of the mass is provided by 

the lubricating effect of the paste and it is 

influenced by the amount and dilution of paste. The 

strength of concrete is limited by the strength of 

paste, since mineral aggregate with rare exceptions. 

Since the proposition of concrete or governed to a 

considerable extend by the quality of paste, it is 

helpful to consider more closely the structure of the 

paste. The fresh paste is a suspension, not a solution 

of cement in water. The more dilute the paste, the 

greater spacing between cement particles and thus 

the water will be the ultimate paste structure. The 

strength of concrete varies as an inverse function of 

the w/c ratio. Since the quality of water required 

also depends upon the amount of paste, it is 

important that as little paste as possible should be 

used. 

 

There is no standard method of designing concrete 

mixes incorporating. Hence the method of mix  

Fig no: 02  
 

design proposed by IS 10262 – 1982 was employed 

to design the conventional concrete and sisal fiber 

concrete to obtain the mixes. The purpose of mix 

propositioning is to produce the required properties 

in both plastic and hardened concrete. 

MIX PROPORTIONS: 

WATER CEMENT FA CA 

202.7 405.48 624.7 1084.2 

0.5 1 1.5 2.68 

 

 

Partially confined concrete specimens using steel 

were prepared as test specimens. The specimens 

were cast in cubical, cylindrical and rectangular 

shapes using three different types. For each type, 

three numbers of blocks were cast. M30 grade of 

concrete with a mix ratio of 1:0.75:1.5 is 

adopted.W/c ratio was taken as 0.50.  

. After cleaning a batching process was started for 

7, 14, 28 days cube, cylinder, Beam. The different 

percentage of mixtures used as 0%, 0.25%, 0.50% 

0.75% 1.0%, 1.25%, 1.5%, 1.75% and 2% 

replacement of sisal fibre. For each proportion 

three specimens (cube, cylinder, Beam) has been 

tested for compressive strength and tensile 

splitting strength.. Mixing and Filling of Concrete 

in Moulds After the batching process is done, 

water was added accordingly as per requirement 

and mixing was carried out by shovel by turning 

it over and over until uniformity colour was 

achieved.The specimens curing time period 7 

days, 14 days and 28 days curing time after 

testing the specimen on arrival at the testing 

laboratory specimen should be very dry and clean 

throughout the specimens.  
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7. FRESH CONCRETE TESTS 

SLUMP CONE TEST 

Thus the Slump cone result value is 79mm, hence 

it is good workable condition for Beams and 

Columns. 

COMPACTION FACTOR TEST 

S.No Mix Composition Compaction 

Factor 

1 M30 0.86 

2 M30 + Sisal Fiber 

0.25% 

0.86 

3 M30+ Sisal Fiber 0.50% 0.87 

4 M30 + Sisal Fiber 

0.75% 

0.88 

5 M30 + Sisal Fiber 

1.0% 

0.88 

6 M30 + Sisal Fiber 

1.25% 

0.87 

7 M30 + Sisal Fiber` 

1.5% 

0.87 

8 M30 + Sisal Fiber 

1.75% 

0.86 

9 M30 + Sisal Fiber 2.0% 0.85 

 

Compaction Factor value is 0.88, the Degree of 

Workability of Fresh Concrete is MEDIUM 

hence it is good workable condition for Beams 

and Column. 

8.TESTS ON HARDENED CONCRETE 

Compressive strength, Split Tensile Strength, 

Flexural Strength Test was carried out for the 

entire specimen.The compressive strength of 

concrete is one of the most important and useful 

properties of concrete. In most structural 

applications concrete is used primarily to resist 

compressive stress. In those cases were strength 

in tension or in shear is of primarily importance, 

the compressive strength is also calculated as a 

measure of these properties. Compressive 

strength is also used as a qualitative measure for 

other properties of hardened concrete. In practical 

the compressive strength increases as the 

specimen size decreases.At least three cubes of 

150mm x 150mm x 150mm are casted for each 

age 7, 14 & 28 days. The specimens are in mold 

for 24 hours and then demoulded and kept in 

water for rest of the days. Specimens are tested in 

saturated condition. Cubes are placed such a 

manner that in testing machine that they line of 

loading is perpendicular to the direction was 

casted. Constant load is applied till failure. 

COMPRESSION TEST Compressive strength 

of conventional concrete, Sisal fibre 

Reinforcement of M30 grade is shown in the 

tables 

Table: 7 Compressive Strength of Cube with 

M30 Grade of Concrete for 7days 

SI.N

O 
Mix Proportions No.Of 

Specim

en 

Compressive 

Strength(N/m

m
2
) 

Cement

% 

Fibre

% 

1 100 0 3 16.30 

2 99.75 0.25 3 16.67 

3 99.5 0.5 3 16.89 

4 99.25 0.75 3 17.59 

5 99 1 3 18.17 

6 98.75 1.25 3 17.55 

7 98.5 1.5 3 16.70 

8 98.25 1.75 3 16.54 

9 98 2 3 16.23 

 

Fig no: 3 Compressive Strength of Cube with 

M30 Grade of Concrete for 7days 

 

S.No Mix Composition Slump Value 

1 M30 75 

2 M30 + Sisal Fiber 0.25% 75 

3 M30 + Sisal Fiber 0.50% 76 

4 M30 + Sisal Fiber 0.75% 78 

5 M30 + Sisal Fiber 1.0% 79 

6 M30 + Sisal Fiber 1.25% 78 

7 M30 + Sisal Fiber 1.5% 78 

8 M30 + Sisal Fiber 1.75% 77 

9 M30 + Sisal Fiber 2.0% 76 
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Table:8 Compressive Strength of Cube with 

M30 Grade of Concrete for 14days 

SI.N

O 

Mix Proportions No.Of 

Specim

en 

Compressive 

Strength(N/m

m
2
) 

Cement

% 

Fibre

% 

1 100 0 3 20.91 

2 99.75 0.25 3 21.69 

3 99.5 0.5 3 22.37 

4 99.25 0.75 3 23.29 

5 99 1 3 24.69 

6 98.75 1.25 3 23.75 

7 98.5 1.5 3 22.89 

8 98.25 1.75 3 22.34 

9 98 2 3 21.26 

 

Fig no: 4 Compressive Strength of Cube with 

M30 Grade of Concrete for 14days 

 

Table:9 Compressive Strength of Cube with 

M30 Grade of Concrete for 28days 

SI.N

O 

Mix Proportions No.Of 

Speci

men 

Compr

essive 

Strengt

h(N/m

m
2
) 

Cement% Fibre

% 

1 100 0 3 31.31 

2 99.75 0.25 3 31.69 

3 99.5 0.5 3 32.17 

4 99.25 0.75 3 32.79 

5 99 1 3 33.69 

6 98.75 1.25 3 33.15 

7 98.5 1.5 3 32.59 

8 98.25 1.75 3 31.64 

9 98 2 3 31.16 

 

 

Fig no:5 Compressive Strength of Cube with 

M30 Grade of Concrete for 28days 

 

SPLIT TENSILE STRENGTH 

The cylindrical specimens of diameter 150mm and 

height 300mm were used to determine the split 

tensile strength. 

 

Table:10 Tensile strength of Cylinder with      

M30 Grade of Concrete for 7days 

SI.N

O 

Mix 

Proportions 

No.Of 

Speci

men 

Split 

Tensile 

Test 

Results(N/

mm2) 

Cemen

t% 

Fibre

% 

1 100 0 3 2.29 

2 99.75 0.25 3 2.42 

3 99.5 0.5 3 2.56 

4 99.25 0.75 3 2.74 

5 99 1 3 2.98 

6 98.75 1.25 3 2.72 

7 98.5 1.5 3 2.58 

8 98.25 1.75 3 2.35 

9 98 2 3 2.15 

  

Fig no: 6 Split Tensile Strength of Cylinder        

with M30 Grade of Concrete for 7days
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Table:11 Split Tensile Strength of Cylinder 

with M30 Grade of Concrete for 28days 

SI.N

O 

Mix 

Proportions 

No.Of 

Speci

men 

Split 

Tensile 

Test 

Results(N/

mm2) 

Cemen

t% 

Fibre

% 

1 100 0 3 2.89 

2 99.75 0.25 3 2.97 

3 99.5 0.5 3 3.06 

4 99.25 0.75 3 3.11 

5 99 1 3 3.20 

6 98.75 1.25 3 3.08 

7 98.5 1.5 3 3.03 

8 98.25 1.75 3 2.98 

9 98 2 3 2.90 

 

Fig no: 7 Split Tensile Strength of Cylinder 

with M30 Grade of Concrete for 28days 

 

FLEXURAL TEST ON BEAMS: 

The determination of flexural tensile strength is 

essential to estimate the load at which the 

concrete members may crack let comes into play 

when a road slab with inadequate so support is 

subjected to wheel loads and or there are volume 

changes due to temperature shrinking. Reference 

standards: IS: 516-1959-Methods of tests for 

strength of concrete Equipment & apparatus 

 

Fig. no 8 Flexural Strength of prisms 

 

Table:12 Flexural Strength of Prism with M30 

Grade of Concrete for 7days 

SI.N

O 

Mix Proportions No.Of 

Specime

n 

Flexural 

Test 

Results(

N/mm2) 

Cement

% 

Fibre

% 

1 100 0 1 4.45 

2 99.75 0.25 1 4.87 

3 99.5 0.5 1 5.20 

4 99.25 0.75 1 5.57 

5 99 1 1 5.98 

6 98.75 1.25 1 5.s35 

7 98.5 1.5 1 5.02 

8 98.25 1.75 1 5.05 

9 98 2 1 4.21 

 

Fig no: 9  Flexural Strength of Prism with M30 

Grade of Concrete for 7day 

 

 

Table:13 Flexural Strength of Prism with M30 

Grade of Concrete for 28days 

SI.N

O 

Mix 

Proportions 

No.Of 

Specim

en 

Flexural 

Test 

Results(N/m

m2) 
Cement

% 

Fibre

% 

1 100 0 1 5.45 

2 99.75 0.25 1 5.87 

3 99.5 0.5 1 6.20 

4 99.25 0.75 1 6.57 

5 99 1 1 6.98 

6 98.75 1.25 1 6.35 

7 98.5 1.5 1 5.13 

8 98.25 1.75 1 5.82 

9 98 2 1 5.68 

 

 

Suraj Punj Journal For Multidisciplinary Research

Volume 11, Issue 8, 2021

ISSN NO: 2394-2886

Page No: 105



 
 

Fig no: 10  Flexural Strength of Prism with 

M30 Grade of Concrete for 28days 

 

 

9.DURABILITY PROPERTIES 

 

           The Durability of Concrete can be defined 

that the ability of concrete to resist weathering 

action, chemical attack, and abrasion while 

maintaining its desired engineering properties. It 

has the ability to last a long time without 

significant deterioration. It helps the environment 

by conserving resources and reducing wastes and 

the environmental impacts of repair and 

replacement 

Acid Attack:3% Conc. Sulphuric Acid (H2SO4) 

Chloride Attack:5% Sodium Chloride (NaCl) 

Sulphate Attack:5%Magnesium Sulphate (MgSO4) 

Table: 14 Weight Reduction after Acid Attack 

(3% Conc. Sulphuric Acid (H2SO4) 

 

Table: 15 Weight Reduction after Acid Attack               

(5% Sodium Chloride (NaCl) 

 

Table: 16 Weight Reduction after Acid 

Attack (5% Magnesium Sulphate (MgSO4) 

    

 CONCLUSION 

 Thus the results are presented in this 

paper.1.0% of sisal fiber content in concrete 

gives optimum compressive strength under 

normal and under all chemical attacks. Sisal 

FRC composites are not recommended under 

strong acid conditions as from result it is 

observed that there is a drastic reduction in 

weight as well as compressive strength on 

specimens tested under acid attack. Sisal FRC 

Composites can be used in Marine areas since 

the strength of specimens under sulphate 

attack was relatively higher than its 

characteristic strength.  
 The slump and compaction factor tests were 
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conducted both on conventional and fibre 

reinforced concretes. The slump of 

conventional concrete was 81 mm, that of 

0.75% fibre concrete was 78 mm and 1% 

fibre concrete was 79 mm. With the increase 

in fibre content the slump has increased 

indicating higher workability. The 

compaction factor of conventional concrete 

was 0.91 and the corresponding value for 

0.75% fibre concrete was 0.88 and for 1% 

fibre concrete was 0.88. Both slump and 

compaction factor values show that the 

concrete was workable. 

 It concludes that addition of sisal fiber in 

concrete significantly improved compressive, 

tensile and flexural strength and 1% addition 

of sisal fibers in concrete can be effectively 

adopted. As the fiber content increase sudden 

and brittle failure of specimens is resisted and 

reduces cracks. 

 The impact resistance of SF concrete is high 

when compared with conventional concrete. 

The use of SF augments the impact resistance 

of concrete as well. The use of natural fiber 

enhances the concrete strength and is also 

environmental friendly 

 The higher fibre content reduced the 

compaction factor marginally indicating that 

extra effort is required to compact the 

concrete while casting structural members 
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