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ABSTRACT  
Fibre Reinforced Polymers (FRP) composites materials have 

been widely used for various functions in aerospace and 

automobile industries in 1940's. However, from last twenty 

years this composites material has located its way in the 

building industry for strengthening of the degraded 

structures. The need to support the existing old and 

dilapidated constructions has been found in the recent 

earthquakes in which many of the constructions and bridges 

had been collapsed. To arrest this trouble the hobby of civil 

enterprise and the researchers has grown rapidly for use of 

FRP composites as a strengthening cloth and at present as a 

material for new structural components. This is due to the 

fact of the unique houses of FRP composites, such as the high 

strength-to-weight ratio and stiffness-to-weight ratio, 

corrosion and fatigue resistance, tailor ability, and ease of 

installation. 
 

KEYWORDS- High strength-to-weight ratio and stiffness-

to-weight ratio, corrosion and fatigue resistance and ease of 

installation. fiber reinforced polymer. 

I.  INTRODUCTION 

A) In the closing few decades there has been a brilliant increase 

in need for repairs/strengthening of current infrastructures 

worldwide. This can be employed to several causes, for occasion 

growing old deterioration, broken due to environmental 

consequences (i.e. corrosion), seismic vulnerability, lack of 

timely proper restore and maintenance, alternate in usage, and 

demands of new codal provisions. 

 

B) Such state of affairs is frequent to developed and creating 

nations worldwide. The cost of replacing all the poor 

constructions is highly-priced and will consume large amount of 

time. The solely alternative left is to beef up these buildings so 

that they can emerge as serviceable and safe. This requires 

creating a dependable and cost effective repair and strengthening 

method for present structures. A particularly challenging 

problem in this era is the rehabilitation of strengthened concrete 

or masonry structures. The conventional method of 

strengthening concrete members includes post tensioning or 

jacketing with new concrete in conjunction with a surface 

adhesive or metal plate jacketing using an expansive cement 

grout. Both the strategies are very time consuming and increases 

the overall load on the structure. The steel plate jacketing has a 

special sturdiness problem (i.e. corrosion). 

C) The fibre reinforced polymers (FRP) composite structures 

have become popular in construction enterprise due to their 

special properties, such as the excessive strength-to-weight and 

stiffness-to-weight ratio, oriented strength, diagram flexibility, 

corrosion and fatigue resistance, low thermal expansion, reduced 

maintenance, retention of properties at excessive running 

temperatures, ease in installation, and tailor ability as per the 

supposed feature of the structure. Due to these benefits of FRP 

composites over conventional materials the activity of 

researchers and of the construction industry has grown rapidly 

fast. This can be judged by means of the large work in this 

discipline and exponentially growing wide variety of 

publications in journals/conferences throughout the closing two 

decades. 

 

D) The range of projects making use of FRP systems 

internationally has extended dramatically, from past decade ago 

to quite a few thousand these days (Bakis et al. 2002). Externally 

bonded FRP systems have been used to scale up masonry, 

timber, steel, and cast-iron structures. Structural factors 

reinforced with externally bonded FRP systems consist of 

beams, slabs, columns, walls, joints/connections, chimneys and 

smokestacks, vaults, domes, tunnels, silos, pipes, and trusses. 

Because of these favorable circumstances of FRP composites 

over traditional materials the enthusiasm of scientists and of the 

development business has become quick.   

 

II. THE NEED OF STRENGTHENING 
 

•Increase in live load; amplify in wheel loads, installations of 

heavy machinery, or vibrations. 

 

• To fix the energy and stiffness of damaged/deteriorated 
structural members due to getting old of building materials or 

hearth damage, corrosion of steel reinforcement, and/or impact. 

• Improvements in suitability for use due to drawback of 

deflections, discount of stress in metal reinforcement. 

• Limiting crack width beneath increased design/service masses 
or sustained loads. 

• Rectifying design mistakes e.g. incorrect loading specification, 
flawed material specification, and inadequate graph code 

provisions. 

• Repair the damages due to structural movement/settlement of 
the members. 
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• Modification of structural system due to elimination of 
walls/columns and/or openings reduce thru slabs. 

• Increase the flexure or shear power of in-service concrete  

members. 

• Rectifying errors in planning or building due to inadequate 
layout dimensions and/or insufficient reinforcing steel. 

• Revision of codes and/or plan criteria. 
• Updating of seismic zones. 
• Structures now not designed for earthquake forces. 

• Damages to the structures due to herbal or man made 

calamities.  

• Lack of normal maintenance. 
• Restoring or repairing historical and ancient constructions 

 

III. LITERATURE REVIEW 
 

The first try to supply confinement to the concrete via using a 

non-metallic shell was once made in the late 1970's. Kurt (1978) 

used commercially handy polymer pipes (PVC) to determine if 

any strength parameters have been extended with the aid of 

filling the pipe with concrete. The end result confirmed a little 

improvement in power due to confinement, this used to be 

because in customary the polymer materials had been neither 

very robust nor very stiff. From this tournament it created a 

chain of events, which leads to a very precise appreciation on the 

strengthening impact it has on columns. It is believed that the 

first strive to utilize structural composites for confinement was 

once made by means of Fardis and Khalili (1981) by means of 

wrapping fibreglass-reinforced polymer on concrete. The learn 

about concluded that circumferential fibres have been used to 

confine concrete, and axial fibres have been to resist flexural 

failure with the aid of increasing flexural rigidity. This has 

resulted in the studies on confining action of FRP composites 

wraps to enhance the electricity and ductility of the concrete 

columns. 

 

Case study 

A. FRP WRAPPED CONCRETE COLUMN 

1) Among every one of the regions in development including 

the utilization of FRP composites, the application for fortifying 

of fortified cement (RC) structures has been the most famous 

one. Inside this zone, an extremely famous utilization of FRP 

composites is to give repression to RC sections to improve their 

heap conveying limit, flexibility and vitality engrossing limit. 

 
 

This technique for fortifying depends on the notable marvel that 

the pivotal compressive quality (i.e. hub load) and extreme hub 

compressive strain (i.e. malleability) of cement can be 

essentially expanded through horizontal restriction. The previous 

for the most part goes for better execution of the sections under 

static loads, for example, increment in dead load or live load 

while the later for the most part goes for better execution of the 

segments under seismic burdens. Broad work has been 

completed on the compressive quality properties and stress-

strain conduct of FRP wrapped cement (e.g. Fardis and Khalili 

1981, Ahmad et al. 1991, Harmon and Slattery 1992, Demers 

and Neale 1994, 1999, Howie and Karbhari 1994, Nanni and 

Bradford 1995, Karbhari and Gao 1997, Mirmiran et al. 1998(a), 

Miyauchi et al. 1999, Purba and Mufti 1999, Saafi et al. 1999, 

Toutanji 1999, Rochette and Labossiere 2000, Xiao and Wu 

2000, Zhang et al. 2000, Lam and Teng 2003, Samdani and 

Sheik 2003, Marques et al. 2004, Harajli 2006, Saenz what's 

more, Pantelides 2007, Teng et al. 2007). 

 

 
 

 These examinations have demonstrated that FRP-bound 

concrete carries on uniquely in contrast to steel-bound cement 

(Mirmiran and Shahawy 1997; Samaan et al. 1998; Saafi el al. 

1999; Spoelstra and Monti 1999; Lam and Teng 2003), so 

structure proposals created for steel-restricted solid sections can't 

be connected all things considered to the FRP-limited solid 

sections regardless of the evident likeness between these two 

kinds of column.This strategy for reinforcing depends on the 

notable marvel that the hub compressive quality (i.e. hub load) 

and extreme pivotal compressive strain (i.e. pliability) of 

cement can be fundamentally expanded through sidelong 

imprisonment. 

 

2) STRESS-STRAIN BEHAVIOUR OF FRP-CONFINED 

CONCRETE  
This describes the pioneer work and the fundamental model for 

steel confined concrete. Conside're (1906) and Richart et al. 

(1928) pioneered study regarding beneficial effects of lateral 

confinement on the strength and deformation characteristics 

of concrete. In the following paragraph the models of Richart 



INTERNATIONAL JOURNAL OF RESEARCH IN TECHNOLOGY AND MANAGEMENT (IJRTM) 
ISSN 2454-6240   
www.ijrtm.com   

 

3 

Volume 4 Issue 6, DECEMBER 2018 
 

et al. (1928), and Mander et al.(1988a) is presented in brief 

which is widely used for steel-confined concrete and is 

applied by the researchers to FRP-confined concrete 

 
 

 

3) Wrapping for RC Columns with Varying Corner Radii 

FRP  
  Even although a lot of research has been directed toward 

circular columns, relatively less work has been carried out on 

rectangular and rectangular columns, to look at the results of 

FRP confinement on the structural performance. However, a 

full-size majority of all columns in structures are square or 

rectangular. Therefore, their strength and rehabilitation wants to 

be given attention to maintain the integrity of constructing 

infrastructure. Up until now a less quantity of lookup has been 

carried out on impact of corner radius for enhancing 

performance of the restricted columns. The selection about 

maintaining the corner radius much less than cover equal to 

cover or greater than cover is a crucial one for the rectangular 

constrained columns. With the extend in the confinement layers, 

the restore of RC columns becomes a high-priced affair. Hence, 

the range of confinement layers to be introduced to the columns 

to improve the performance of columns is also a challenging 

question to deal with whilst finding out the repair strategy for the 

columns. Therefore, an attempt has been made to improve the 

performance of square RC columns by way of confining with 

GFRP wraps in the existing investigation. A complete of 15 RC 

columns are cast and examined below axial loading. Three 

columns are unwrapped and have been specific as manipulate 

specimens. Three columns each with corner radius much less 

than cover of 5 mm and equal to cowl of 25 mm are wrapped 

with one and two layers of GFRP, respectively. The effect of 

version in nook radius on the effectiveness of GFRP 

confinement is evaluated for RC columns. The test variables 

covered distinctive corner radius and wide variety of GFRP 

layers. The parameters i.e. ultimate failure load, axial pressure 

and lateral pressure for RC columns are recorded 

IV. OBJECTIVE AND SCOPE 

The primary objective of the current work is to find out about 

the confinement impact of FRP on simple and bolstered concrete 

columns and to develop stress pressure fashions based totally on 

the performed experiments. It is also aimed to consider the 

confinement reinforcement necessities of RC columns as per 

Indian Standard Code IS 13920: 1993 in the presence of FRP 

wraps.  

The scope of the present work is as follows: 

• Literature overview and hole identification. 
• To study the confinement behaviour of FRP wrapped low (30 

MPa) and high (60 MPa) strength concrete columns subjected to 

axial compressive load. 

• To study the confinement effect of FRP (i.e. number of 
layers/wraps) on concrete columns. 

• To advance confinement fashions for predicting the stress-

strain response of FRP limited plain concrete columns. 

• To study the contribution of the traditional transverse confining 
steel reinforcement in presenting confinement in presence of 

FRP wraps to strengthened concrete column. 

• To find out the impact of section geometry of RC columns on 

the confinement supplied by using the FRP wraps. 

• To consider the one-of-a-kind confining reinforcement 

necessities as per the Indian Standard Code IS 13920 : 1993 in 

the presence of FRP wraps. 

• To formulate the graph equations for the confinement 
reinforcement graph for crucial hinge areas of RC columns 

constrained with FRP via reading the response via the theoretical 

moment-curvature analysis. 

• To strengthen the layout charts for the confinement 

reinforcement necessities in presence of FRP and lateral metal 

reinforcement for a given curvature ductility for vital hinge 

regions of RC columns. 

• To operate numerical evaluation using Finite Element Method 
(FEM) for predicting the behaviour of FRP wrapped simple and 

RC columns. 

 

V. NEED OF FURTHER WORK 

It has been located that the behaviour of FRP wrapped RC 

columns not yet entirely explored, and the layout codes are 

nevertheless in their primary stages. The fashions to predict the 

correct behaviour of FRP wrapped RC columns are required for 

dependable and comparatively cheap design. Most of the work 

has been completed on low to medium strength concrete 

cylinders examined under concentric axial load, broadly 

speaking to set up stress-strain relationship of FRP-confined 

simple concrete. The models proposed in the open literature for 

FRP-confined RC columns usually deals with the energy and 

stress enhancement without considering the contribution of 

lateral confining steel. The extent of work finished has been 

found to be confined in the place of FRP-confined RC columns 

subjected to axial compressive load. With this historical past it 

has been felt that there is need for massive investigation to learn 

about the confinement behaviour of FRP restrained simple and 

reinforced concrete columns. 
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