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ABSTRACT 
This journal documents the effects of using steel fibres in Styrene Butadiene Rubber 

(SBR) latex modified concrete. The study was carried out to record the different 
properties of steel fibre reinforced latex modified concrete such as compressive 
strength, split tensile strength and flexural strength. The experimental work involves 
testing of four types of beams (RC), (LMC), (FRC), (LMFRC) and the beams are of 
150x150mm in cross section and 700 mm in length. Ordinary concrete (RC) beam is 
known as Portland cement concrete. Latex Modified Concrete (LMC) beam containing 
optimum use of SBR 1 litres per bag of cement. Aspect ratios of steel fibers play a major 
role in flexure and cracking behavior. Normal recommended doses of steel fibers for 
most of the structural concrete applications vary from 0.5-3.0% by volume of concrete. 
In this project Fiber reinforced concrete (FRC) beam had 1.5% of volume of steel fiber 
by total volume of concrete and latex modified fiber reinforced concrete (LMFRC) beam 
containing a steel fiber volume fraction of 1.5% with optimum use of SBR 1 litres per 
bag of cement.  The beams are tested for flexural behavior after 7 days & 48 days. 

Cite this Article: R. Chitra, Experimental Study On Beam Using Steel Fiber And Latex. 
International Journal of Civil Engineering and Technology, 8(8), 2017, pp. 1395–1403. 
http://www.iaeme.com/IJCIET/issues.asp?JType=IJCIET&VType=8&IType=8 

1. INTRODUCTION 
Latex modified concrete (LMC) is an ordinary concrete with latex mixed uniformly in the 
matrix. It can mix with wet concrete only. The organic polymer is composed of simple 
molecules, known as monomers. The monomer is an organic molecular species which is 
capable of combining chemically with molecules of other species to form a high molecular 
weight material known as polymer and the process through which they combine is known as 
polymerization. Some salient features the observed failure criteria have been discussed 
.Polymer material used to modify the concrete to increase the bonding strength and use of 
polymer modified concrete improves the ductility. Addition of latex to concrete has been proved 
to improve mechanical, physical and chemical properties in addition to the ductility as well as 
fatigue resistance (ACI committee 548, 1973, 1977 and 1955). Suitable latex formations greatly 
improve the fundamental strength properties of concrete. Forces developed by high wind, water 
waves, vehicular traffic and earthquake etc. are repetitive in nature. In many structures such as 
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public buildings, water retaining structures and pavements etc. the live load varies in a repetitive 
manner. The most important aspects of structural performances under cyclic loading are ability 
of adequate, resistance to stiffness degradation and ductility. In view of these it is necessary to 
characterize the behavior of structural member under repetitive loads and to inter- relate the 
applied performance parameters. Latex modified fiber reinforced concrete (LMFRC) has been 
already found a wide range of practical applications and proved a versatile building material 
superior performance over conventional concrete. Due to these reasons LMFRC beams have 
been proposed to be used in structures that must withstand extreme loading conditions. 

2. EXPERIMENTAL INVESTIGATIONS 
The experimental work involves testing of four types of beams (RC), (LMC), (FRC), (LMFRC) 
and the beams are of 150x150mm in cross section and 700 mm in length. Ordinary concrete 
(RC) beam is known as Portland cement concrete. Latex Modified Concrete (LMC) beam 
containing optimum use of SBR 1 litres per bag of cement. Aspect ratios of steel fibers play a 
major role in flexure and cracking behavior. Normal recommended doses of steel fibers for 
most of the structural concrete applications vary from 0.5-3.0% by volume of concrete. In this 
project Fiber reinforced concrete (FRC) beam had 1.5% of volume of steel fiber by total volume 
of concrete and latex modified fiber reinforced concrete (LMFRC) beam containing a steel fiber 
volume fraction of 1.5% with optimum use of SBR 1 litres per bag of cement.  The beams are 
tested for flexural behavior after 7 days & 48 days. 

A well graded soil has a ‘Cc’ value between (1 to 3) and Cu >4 & Cu >6 for gravel (or) sand. 
Based on the value of Cu & Cc the soil is classified as “well graded soil (SW)” having more 
sand content. 

The fineness modulus has a F.M value between 2.9 & 3.2 is coarse sand. Based on the value 
of F.M the soil is classified as “Coarse Sand”. 

3. NITO- BOND STYRENE BUTADIENE RUBBER LATEX 
Nito- bond SBR is modified styrene butadiene rubber emulsion specially designed for use as a 
bonding aid and gauging liquid for cementitious systems. It is resistant to hydrolysis and can 
therefore be used for external applications too.  

Properties 

·  Colour  - Milky White emulsion 

·  PH   - 8 to 10 

·  Specific Gravity - 1.01 

·  Viscosity  - 20 to 25 CPS 

·  Solid  - 45% 

·  Nito Bond SRB is called as Hi Bond Latex 

Chemical Resistance 
Cementitious based materials have limited chemical resistance. The addition of nito- bond SBR 
to cement mortars reduces permeability and therefore helps reduce the rate of attack by 
aggressive chemicals. 
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Priming 
The concrete substrate should be thoroughly dampened with water and any excess water 
removed before being primed by thoroughly scrubbing in a slurry coat of 1 volume nito bond 
SBR to 1 volume water to 3 volumes fresh cement. In order to obtain a smooth consistency the 
cement should be blended slowly into the liquids. 

Steel Fibers 
A corrugate steel fiber of length 36 mm, diameter of 0.45 mm and aspect ratio (length/diameter) 
80 was used. The mix proportion for all the four different types of beams is given in table. 

 

Steel Fibers 

MIX PROPORTION 

Beam 
Designation Mix Cement 

(Ratio) 

Fine 
aggregate 

(Ratio) 

Coarse 
aggregate 

(Ratio) 

Fiber 
content 

Latex 
Content 
(bag of 
cement) 

RCC 
SFRC 
LMC 

LMFRC 

M 20 
M 20 
M 20 
M 20 

1 
1 
1 
1 

1.5 
1.5 
1.5 
1.5 

3 
3 
3 
3 

- 
1.5% 

- 
1.5% 

- 
- 

1 litres 
1 litres 

4. PREPARATION OF SPECIMEN 
The singly reinforcement cage was fabricated manually. The cross sectional dimension and 
reinforcement cage is shown in Fig: 3.3 and Fig 3.4. In tension zone 2 numbers of 10 mm bars 
and spacing in tension zone 100 mm. The reinforcement along with the sheathing placed inside 
the mould is shown in fig: 3.1 and 3.2.  

Typical reinforcement details 
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Reinforcement cage with the sheathing 

 

    

Project materials  Steel fiber   Steel fiber & Latex 

       

Position of reinforcement   Reinforcement Mould  Fine aggregate 

The beams were subjected to center point load. The loading set up consists of a load cell, 
hydraulic jack to apply the loads. The load jack was placed over the loading beam and then the 
load cell is kept over the load jack. The experimental set up is as shown in Fig. 

5. FLEXURE TEST ON RC, LMC, FRC, LMFRC BEAMS 
The deflections were measured at the mid span and under the point loads using dial gauges. 
Electrical strain gauge was fixed at the tension zone to measure the surface strain. First crack 
load and the ultimate load were also noted. All the reading was tabulated. 
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Length of the beam  = 700 mm 
Breath of the beam  = 150 mm 
Depth of the beam  = 150 mm 
The flexural strength is calculated by = PL/bd2 

BEAM PLACED AT END (7 days)  

Beam 
Designation Mix 

Age of 
beam 
(days) 

Maximum 
load 

Act on 
beam in kN 

Flexure strength 
on beam 
(N/mm2) 

Fiber 
Content 

Latex 
Content 
(bag of 
cement) 

RCC 
SFRC 
LMC 

LMFRC 

M 20 
M 20 
M 20 
M 20 

7 
7 
7 
7 

82 
90 
94 
98 

17.00 
18.67 
19.50 
20.74 

- 
1.5% 

- 
1.5% 

- 
- 

1.0 litres 
1.0 litres 

BEAM PLACED AT (150mm Inwards) FROM END (7 days)  

Beam 
Designation Mix 

Age of 
beam 
(days) 

Maximum 
load 

Act on 
beam in kN 

Flexure strength 
on beam 
(N/mm2) 

Fiber 
Content 

Latex 
Content 
(bag of 
cement) 

RCC 
SFRC 
LMC 

LMFRC 

M 20 
M 20 
M 20 
M 20 

7 
7 
7 
7 

125 
180 
160 
190 

 

25.93 
37.33 
33.18 
39.40 

 

- 
1.5% 

- 
1.5% 

- 
- 

1.0 litres 
1.0 litres 

BEAM PLACED AT END (48 days)  

Beam 
Designation Mix 

Age of 
beam 
(days) 

Maximum 
load 

Act on 
beam in kN 

Flexure strength 
on beam 
(N/mm2) 

Fiber 
Content 

Latex 
Content 
(bag of 
cement) 

RCC 
SFRC 
LMC 

LMFRC 

M 20 
M 20 
M 20 
M 20 

48 
48 
48 
48 

210 
280 
280 
320 

43.33 
58.07 
58.07 
66.37 

- 
1.5% 

- 
1.5% 

- 
- 

1.0 litres 
1.0 litres 

BEAM PLACED AT (150mm Inwards) FROM END (48 days)  

Beam 
Designation Mix 

Age of 
beam 
(days) 

Maximum 
load 

Act on 
beam in kN 

Flexure strength 
on beam 
(N/mm2) 

Fiber 
Content 

Latex 
Content 
(bag of 
cement) 

RCC 
SFRC 
LMC 

LMFRC 

M 20 
M 20 
M 20 
M 20 

48 
48 
48 
48 

270 
360 
360 
400 

56.00 
74.66 
74.66 
82.96 

- 
1.5% 

- 
1.5% 

- 
- 

1.0 litres 
1.0 litres 
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The beam specimen with RC, FRC, LMC, LMFRC beams had their first crack at different 
loads. There is considerable leap in the first crack load of optimum use of latex with steel fiber 
reinforced beam. The percentage increase in RC, LMC, FRC, LMFRC beams are respectively 
0%, 10%, 10%, 30%.  However there is not much difference in the first crack loads of concrete, 
Fiber reinforced concrete beams .It varies between 0-20percent. But latex modified Fiber 
reinforced concrete varies from 0-30% compare to after three. The cracking load values are 
very close to each one. 

First crack load of beams for 7 days 

 

First crack load of beams for 48 days 

 

First crack loads on RC, LMC, FRC, LMFRC beams for 7 days 
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S.N
o Specimens 

First crack load at  
end 
(kN) 

First crack load at 
(150 mm) end 

(kN) 
1 RC 70 90 
2 LMC (SBR l liter ) 80 130 
3 FRC (1.5% steel fiber) 82 120 
4 LMFRC (SBR 1  liter + 1.5%) 90 140 

S.N
o Specimens 

First crack load 
at  end 
(kN) 

First crack load at 
(150 mm) end 

(kN) 
1 RC 150 180 
2 LMC (SBR l liter ) 170 210 
3 FRC (1.5% steel fiber) 165 200 
4 LMFRC (SBR 1  liter + 1.5%) 195 250 
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First crack loads on RC, LMC, FRC, LMFRC beams for 48 days 

Failure load of beams for 7 days 

Failure load of beams for 48 days 

Failure loads on RC, LMC, FRC, LMFRC beams 7 days 
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S.No Specimens 
First crack load 

at  end 
(kN) 

First crack load at 
(150 mm) end 

(kN) 
1 RC 82 125 
2 LMC (SBR l liter ) 90 180 
3 FRC (1.5% steel fiber) 94 160 
4 LMFRC (SBR 1  liter + 1.5%) 98 190 

S.No Specimens 
First crack load 

at  end 
(kN) 

First crack load at 
(150 mm) end 

(kN) 
1 RC 210 270 
2 LMC (SBR l liter ) 280 360 
3 FRC (1.5% steel fiber) 280 360 
4 LMFRC (SBR 1  liter + 1.5%) 320 400 
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Failure loads on RC, LMC, FRC, LMFRC beams 48 days 

 

6. CONCLUSIONS 
From the experimental studies, the following conclusions are drawn. 

Steel fibers improved the crack arresting mechanism and made the concrete more ductile. 
Application of fiber reinforced concrete to large span structures can improve the economy by 
reducing the cross section and improving serviceability conditions. The cracking stiffness of 
the load deflection curves increases due to steel fibers. The brittle character of RC is converted 
to ductile behaviour with the addition of fibers Application of Latex modified concrete to large 
span structures can improve the bonding strength to prevent the micro structural crack and 
arresting the flexural cracking partten and improve the serviceability condition. Latex modified 
concrete has improved ductility, strength and toughness when compared to ordinary concrete. 
The cracking stiffness of the load deflection curves increases due to SBR latex better than 
ordinary concrete. Application of latex modified fiber reinforced concrete to large span 
structure improves the flexural stiffness of member. Latex modified fiber reinforced concrete 
has improved crack arresting mechanism and it made the concrete more ductile and tough. 
Latex modified fiber reinforced concrete control the crack propagation and the rate of widening 
of cracks under applied stresses, which ultimately leads to high load carrying capacity in 
members . 
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