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Abstract— Replacement is required everywhere I the 

universe. Carbon fibre wraps are made available by chain 

reaction of carbon and are combined with plastic resins. The 

cost of retrofitting by means of CFRP incurs lot of money. 

Hence this project work is carried out to evaluate the 

economical way for retrofitting purpose. The strength of 

unwrapped beams and carbon fibre wrapped beams were 

challenged with E-glass fibre wraps. The observations were 

fabulous and results obtain after comparison shown good 

characteristics of GFRP and it can be said that E-glass fibre 

can be used if there is no need of much higher strength. 
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I. INTRODUCTION 

The most important task to achieve in civil engineering is to 

maintain, rehabilitant, and repair of scant or collapsed 

structure. This problem is more often occurred due to the 

structures which were built throughout the world in past 

over three-four decades by using older standard codes of 

BIS, European standard, ACI, or codes from other countries. 

Now the main problem is that the replacement of this scant 

structure will sustain too much of money and time. The best 

way of avoiding such problem is enhancement of strength of 

such structures externally with the help of strengthening 

materials which are used to increase their load bearing 

capacity. Now next challenge is the choice for the method of 

strengthening as there are various option, facilities, and 

choices available and are used in different countries. The 

choice should be such that priorities of strengthening and 

economic must be cleared. 

There are various conditions for which strength 

enhancement is mandatory viz. 

 If there is requirement of extra strength which was not 

considered while designing of structure. 

 Some additional equipment to be installed especially in 

factories or machine laboratories as vibrations are too 

higher at such locations. 

 Enhancement is required for structure so that it can 

survive to sudden external loading or impact either due 

to seismic forces or wind loads or multi axel vehicles 

etc. 

 Or the disability of the structure to resist the design 

loads due construction error, or may be due to early 

dysfunctions of structure for which it has been supposed 

to. 

One of the other method which can be used for 

strengthening is bonding the steel plates with the help of 

adhesives or anchorage but the major disadvantage in this 

method is the anchorage may affect the reinforced steel of 

the member and also drilling required for providing anchors 

and it may deteriorate or damage the member which is also 

not good as providing external strength will be resulting the 

structural internal damage. 

Nowadays the method of strengthening which is used 

widely in the world is the providing external strength by 

using the wrapping-bonding materials using artificial carbon 

fiber polymer or natural glass or aramid fiber polymer 

material bonded to the structural members of the building 

like beams, columns, slab, shear wall etc. but the fiber 

which is used the most is carbon fiber polymer made by 

artificial carbon and plastic resin and wounded to form a 

carbon fiber composites. The carbon fiber material are made 

from the non-renewable resources which is available in very 

small quantity in nature and costs very high of about ₹2000-

2500/sq. m. 

The main aim of this study is to evaluate the 

economical way of strengthening for the structural members 

and to compare the modulus of rupture or rupture strength of 

the beam section wrapped with CFRP and GFRP, for which 

a total of three sets of beams were fabricated named SET I, 

II and III consist of control/unwrapped beam, wrapped with 

carbon and glass fiber respectively. 

The material collected for this project work is from 

Salassar Retrofitting’s Private Ltd. Nagpur, a franchise 

company of Sika India Private Ltd. Mumbai. 

The paper represent the comparison between the 

study of rupture strength of beams wrapped with CFRP and 

GFRP materials. 

A. Research Significance 

The M. Tech. (STR) project work was initiated at Dept. of 

Civil Engineering at G. H. Raisoni College of Engineering, 

Nagpur, to judge the effect of FRP composite system 

bonded with the RC beams with the help of epoxy resin. 

This paper gives the results of comparison between different 

layers of GFRP and CFRP which includes serviceability, 

ductility, bonding strength and failure patterns of RC beams 

while placed for calculation of flexural strength. The 

hypothesis made in this research that if the concrete member 

is wound up with FRP sheets the behaviour of the member 

changes and act like compound of double technique system 

and so the restraint of concrete member shows less cracks, 

greater flexural strength and improvement in shear 

resistivity. 

II. EXPERIMENTAL PROGRAM 

A. Fabrication of Test Snippet 

A total of 5 set of three unreinforced beams were fabricated 

i.e., Set I as controller beam, Set II and III are wrapped with 

single layer CFRP and GFRP respectively and Set IV and V 

are wrapped with double layer CFRP and GFRP 

respectively with each set has a group of 3 beams. The 

loading system for flexural test was as per IS 516-1959 on 

two point load system flexural testing machine. The cross 

section of beam was 100mm x 100 mm and length was 500 

mm as shown in fig. 1.  
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III. MATERIALS 

The carbon fiber sheets used in this project study was 

SikaWrap-450C. The glass fiber sheets was SikaWrap-430G 

and Sikadur Hex 300 epoxy resin provided by Sika India. 

The design mix considered for casting of beams was M25 

with proportioning ratio 1:2:4. Fine aggregate used was 

natural sand of SG 2.6 with absorption capacity of 2.40% 

and fineness modulus of 2.05. Maximum of 20 mm size 

coarse aggregate were taken with bulk SG of 2.59 and 

absorption capacity of 1.41%. After assuming over-dry, 

wastages, and exception cement used was 320kg/m3, sand 

640kg/m3, and coarse aggregate 1280kg/m3 with w/c ratio of 

0.40-0.45 as per IS 456:2000. 

 
Fig. 1: Concrete beams wrapped with CFRP and GFRP 

IV. PROCEDURE 

All the beams were casted as per the simple procedure and 

specifications of IS 456:2000 and kept for 28 days plain 

water curing. After curing the first set of beams were tested 

for rupture strength in FTM of two point load. And other 

sets of beams were wrapped with CFRP and GFRP in single 

and double layer system and after drying again kept for 

water curing for 7 days. The load applied on the beams were 

gradually and as per IS 516 i.e., 400 kg/min. The failure 

load and failure pattern (refer fig.2) of each beams were 

noted and conclusion were given as per observations and 

results. 

 
Fig. 2: Failure Pattern of beams 

V. RESULTS AND DISCUSSIONS 

Modulus of Rupture or Flexural strength of beam 

(unwrapped) seen to be 7.85 N/mm2. Flexural strength of 

carbon fiber single wrap beam seen to be 10.95 N/mm2. 

Flexural strength of glass fiber single wrap beam seen to be 

8.83 N/mm2. Flexural strength of carbon fiber double wrap 

beam seen to be 16.96 N/mm2. Flexural strength of glass 

fiber double wrap beam seen to be 14.56 N/mm2. The test 

results were given below in graphical representation (Fig. 3 

& 4) for both single and double layers of wraps. 

 
Fig. 3: Comparison of Flexural Strength of beams without 

wrap and with single wrap 

 
Fig. 4: Comparison of Flexural Strength of beams without 

wrap and with double wrap 

VI. CONCLUSIONS 

1) Fiber reinforced polymer are used for retrofitting 

purpose, where the strength/durability of structure has 

ended or near to end. 

2) Carbon fibers are widely used throughout the world as 

it shows good characteristics strength and also provide 

much strength to the collapsed structure too. 

3) While in this practical work it has be seen that glass 

fiber also has enough strength which can be enough for 

the retrofitting purpose. 

4) The ratio of difference between carbon fiber polymer 

and glass fiber polymer 1.25 for single wrap and 1.164 

for double wrap. 
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