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Abstract— Seismic retrofitting of constructions vulnerable 

to earthquakes is a current problem of great political and 

social relevance. Most of the Indian building stock is 

vulnerable to seismic action even if located in areas that 

have long been considered of high seismic hazard. During 

the past thirty years moderate to severe earthquakes have 

occurred in India. Such events have clearly shown the 

vulnerability of the building stock in particular and of the 

built environment in general. Hence it is very much essential 

to retrofit the vulnerable building to cope up for the next 

damaging earthquake. The present study focuses on the 

behavior of reinforced concrete beam-columns strengthened 

using Glass Fibre Reinforced Polymer (GFRP) subjected to 

reverse cyclic loading. Reinforced concrete columns 

designed as per IS 456-2000 possess less ductility to 

dissipate seismic energy during earthquake. Such beam-

columns are seismically deficient and require additional 

confinement to improve their seismic parameters. Fiber 

reinforced polymer (FRP) composites are increasingly used 

for this purpose. Hence, experiments were conducted on 

Reinforced concrete beam-columns with and without FRP 

wrapping. The specimens were tested under a constant axial 

load and reversed cyclic lateral loading. Experimental 

results indicate a significant increase of ductility and 

increase in energy absorption capacity of RC beam-column 

when strengthened by GFRP Jacket. 
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I. INTRODUCTION 

This chapter gives overall introduction about glass fiber as a 

wrapping material, their property and their scope in the field 

of repair and rehabilitation. It gives the detailed information 

about strengthening the concrete using glass fiber which has 

been considered for this present work. The traditional 

column strengthening techniques such as steel plate bonding 

and external post tensioning have their own disadvantages 

like heavy weight and corrosion of steel. The external 

bonding of Fiber Reinforced Polymers (FRP) sheets on the 

surface of concrete columns has gained worldwide interest 

as a mode of strengthening and retrofitting reinforced 

concrete structures mainly due to its high strength/stiffness 

to weight ratio and excellent corrosion resistance. Since the 

use of FRPs in the civil infrastructures has utilized mostly in 

the past few years, many of the studies have been carried out 

through out in the recent past, ranging from design methods, 

construction techniques, and mechanical properties 

characterization to durability, etc. 

II. MATERIALS USED 

A. 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. The cement used for this study 

is Portland cement is conforming to Indian Standard IS 

12269 – 1987 of grade 53. 

B. Aggregate 

Aggregate properties greatly influence the behaviour of 

concrete, since they occupy about 80% of the total volume 

of concrete. The aggregate are classified as 

1) Fine aggregate 

2) Coarse aggregate  

1) Fine Aggregate 

The sand is used as fine aggregate and it is collected from 

nearby area. The sand has been sieved in 4.75 mm sieve. 

2) Coarse Aggregate 

The coarse aggregate is choosen by shape as per IS 2386 

(Part I) 1963, surface texture characteritics of aggregate is 

classified as in IS 383 - 1970. The maximum size of 

aggregate taken is 12.5mm. 

C. Water  

Water is an important ingredient of concrete as it actually 

participates in the chemical reaction with cement. The water 

used to carry out the experimental work is portable water 

from Oxford Engineering College, Trichy. 

D. Glass Fiber 

Glass fibers are a new breed of high-strength materials. 

Glass fiber has been described as a fiber containing at least 

90% obtained by the controlled pyrolysis of appropriate 

fibers. The existence of glass fiber came into being in 1879 

when Edison took out a patent for the manufacture of glass 

filaments suitable for use in electric lamps. 

III. PROPERTIES OF MATERIALS 

S.NO. TEST RESULTS 

1 Fineness of cement 5.67 % 

2 
Fineness Modulus of Coarse 

aggregate 
2.32 

3 Fineness Modulus of Fine aggregate 5.80 

4 Specific gravity of cement 3.1 

5 Specific gravity of Fine aggregate 2.44 

6 Specific gravity of Coarse aggregate 2.63 

Table 1: Material Test Results 

IV. DESIGN OF COLUMN 

Mix Design can be defined as the process of selecting 

ingredients of concrete and determine their relative 

proportions with the object of producing concrete of certain 

minimum strength and durability as economically as 

possible. The object of any mix proportion method is to 

determine an economical combination of concrete 

constituents that can be used for a first trial batch to produce 
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a concrete that is close to that which can achieve a good 

balance between the various desired properties of concrete 

at the lowest possible cost.  

 
Fig. 1: Reinforcement of Bars 

V. WRAPPING PROCESS: 

Thorough Literature review has been done and methodology 

has been framed in context with the project, Raw materials 

required for column casting has been estimated and 

procured, and various tests to identify their properties has 

been done successfully, and the test results proved positive 

for the utilization of the raw materials for the project, the 

remaining works to be done are, 

1) RC Column specimen has to be casted for M20 grade 

and kept for curing.  

2) Porosity should be created with high w/c ratio. 

3) Procurement of Grouting and Matrix materials i.e., 

epoxy resin. 

4) The Column should be drilled and injected with epoxy 

and are cured  

5) Tests should be conducted after the specimen is 

grouted. 

VI. FIBRE WRAPPING 

Glass Fiber Wrapping can be used where concrete loses its 

capacity/design strength due to corrosion change in use and 

the design code demands increases in load carrying capacity. 

It can also be used for restoration of the damages RCC 

Structures and to regain its design strength. 

Fiber wrapping is the latest 

strengthening/enhancement technology for reinforced 

concrete and masonry structural members. It is used for 

flexural, shear or confinement strengthening of structural 

members. And ensure minimum disturbance to the structural 

members as compared to other conventional methods.In this 

process the external protection of the column will be 

strengthened and it is protected from shock ways. 

 
Fig. 2: Wrapped Column 

VII. TESTING 

A. Testing of Cubes 

Compression testing is a very common testing method that 

is used to establish the compressive force or crush resistance 

of a material and the ability of the material to recover after a 

specified compressive force is applied and even held over a 

defined period of time. Compression tests are used to 

determine the material behaviour under a load. The 

maximum stress a material can sustain over a period under a 

load (constant or progressive) is determined. 

S.NO 
W/C 

RATIO 

COMPRESSIVE STRENGTH 

(N/mm2) 28 DAYS 

WITHOUT 

WRAPING 

WITH 

WRAPPING 

1 0.47 22.5 27.2 

2 0.67 18.6 23.5 

3 0.77 17.3 21.7 

Table 6.1: Compressive strength of cubes 

B. Testing of Columns 

Testing of columns is done for different water cement ratios 

and they are compared under normal column and wrapped 

column. 

 
Fig. 6.1: Graphical representation of compressive strength of 

column with and without wrapping of w/c ratio 0.47 

 
Fig. 6.2: Graphical representation of compressive strength of 

column with and without wrapping of w/c ratio 0.67 
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Fig. 6.3: Graphical representation of compressive strength of 

column with and without wrapping of w/c ratio 0.77 

VIII. RESULT AND CONCLUSION  

This paper presents an experimental and analytical 

investigation conducted to assess the behavior of column 

wrapped with GFRP. The main objective of this 

experimental work was to access enhancement in load 

carrying capacity of the masonry columns subjected to 

unidirectional compressive load. It has been observed that 

Glass Fiber Wrapping system is very effective for increasing 

the load carrying capacity of masonry columns.  

Glass Fiber Wrapping System has shown 

enhancement in performance of masonry columns however 

more of experimental and analytical work is needed on FRP 

strengthened masonry structures.  

It is observed that at low displacement levels, the energy 

absorbed by GFRP wrapped specimens were less than that 

by the specimen without FRP wrapping.    

At Higher levels of lateral displacement, the energy 

absorbed by GFRP wrapped specimens was much higher 

than the specimen without FRP wrapping.  
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