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Abstract - The data from earlier researches have shown that the use of fibre reinforced polymer for retrofitting the column 
of buildings and can be a suitable alternative which can replace with the common traditional way of doing so, those methods 
are RCC jacketing or steel plate bounding for retrofitting the column. These methods also good but have some limitations 
such as RCC jacketing significantly increase the cross section of the column hence make the building less spacious and the 
extra cross section of concrete jacketing on column result in extra dead load on building which is not beneficial for the 
building and some other reasons are these methods are very extension and time consuming. So we went towards other 
suitable alternative for strengthening the columns of existing buildings.  
This paper depicts an experimental study that measures the effects of glass fibre E-450 chopped strand mat wrapping on 
different shapes of specimens with the help of suitable resin adhesive and check the strength of specimens in differenttesting 
machines. 
The chopped strand mat also known as CSM is generally consist of glass fibre strands generally in size of 25 and 50 
millimeter which are randomly orientated and that are held to together in the mat with the help of styrene soluble binder 
which act like a glue and connecting the glass fibres. This paper has been produced to study the effect of chopped strand mat 
wrapping on column with the help of testing the different specimen in compression, tension and in flexure with singly 
wrapped or double wrapped specimens which wrapped with the help of epoxy resin and comparing their strengths with 
unwrapped specimen. The data from the experimental test results for various properties of chopped strand mat wrapping on 
M30 grade of concrete have been considered and the results are evaluated and compare with the unwrapped specimens. The 
tests used for examination are Slump test, Compaction factor test, Compressive Strength Test, Split Tensile test and Flexural 
strength test. The data analysis shows that the strength of concrete is improved by wrapping of specimen with chopped 
strand mat compared to unwrapped specimen. 
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I. INTRODUCTION 
 
All overthe world there are huge number of buildings 
and other structures which are made according to old 
building codes and those buildingsare not safe for 
living and they may collapse any time. So to 
strengthen the building and increase its life span a lot 
of research is going on. There are many methods to 
strengthen the buildings such as concrete jacketing of 
columns, steel plate bounding on columns, resins 
injections in holes or cracks in concrete repair using 
mortar, seal coating etc. There are some limitations of 
using concrete jacketing on columns and steel plate 
bounding such as these are very costly. Concrete 
jacketing increases the overall size of column and 
hence automatically it increases the dead load on the 
building which is not good. So there are some 
researches being done on other materials such as use 
of fibre reinforced polymer sheets. We studied many 
previous research paperswhich show that wrapping of 
these fibre reinforced polymer sheets on columns 
increase the strength of the column very much and 
make the building safe for living. In this research 
paper we examine chopped strand mat which is a type 
of E Glass fibre reinforced polymer. Basically we 
wrapped chopped strand mat on different specimens 
i.e. cube specimen of dimension 150*150*150mm, 
cylinder specimen of diameter 150mm and height of 
300mm and cuboid specimen of dimension 

150*150*700mm. We wrapped chopped strand mat 
on the specimen with the help of adhesive. And then 
checked the strength of different specimens. If this 
idea works then it can be used to strengthen the 
columns in the buildings. The main advantage of 
chopped strand mat wrapping on columns over 
concrete jacketing on column is that chopped strand 
mat wrapping method is very cheaper, less time 
consuming and it does not increase the cross section 
of the column. The tests we performed in this paper 
are compressive strength test, split tensile strength 
test and flexural strength test and relate it with 
unwrapped specimen strength readings.   
 
II.  OBJECTIVE OF THE STUDY 
 
1. To analyse the effect of chopped strand mat 
wrapping on columns for strengthening. 
2. To improvise the mechanical properties of concrete 
by wrapping the specimen with chopped strand mat. 
3. Testing the specimen for compressive strength, 
split tensile strength and flexural strength.  
 
III.  MATERIALS USED AND PROPERTIES 
 
The material components used for study are: 
1) Aggregates: It is of two types i.e. fine and coarse 
aggregate. Basically we used coarse aggregate of size 
10 and 20 millimeter and fine aggregate as zone 2 
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sand. Both fine and coarse aggregates confirming to 
Indian Standard Specification IS: 393-1970 are used. 
2) Cement: Cement has been one of the most 
important constituent of concrete which helps to bind 
other ingredients together. Basically we are using 
Ordinary Portland cement of 43 grade confirming to 
IS: 8112-1989 is used in this experiment.    
3) Water: Water is very necessary for process of 
hydration of cement and hence it should be free from 
chemicals or impurities. In this experiment we used 
tap water. 
4) Concrete specimen: In this experiment we made 
concrete specimens of grade M30. The concrete 
specimen was made by mixing coarse aggregate, fine 
aggregate, cement and water in certain proportion. 
The design proportion of all the specimens is 
obtained from the data given in Indian Standard 
Specification IS: 10262-2009. Here we made cube 
specimen of dimensions 150*150*150 
millimeter,cylinder specimen of diameter 150 
millimeter and height of 300 millimeter and cuboid 

specimen of dimensions 150*150*700 millimeter. 
Cube specimens are used for testing compressive 
strength, cylinder specimen are used for testing split 
tensile strength, and cuboid specimen are used for 
testing flexural strength. 
5)  Chopped strand mat: We used chopped strand 
mat for wrapping the specimens and then we used 
these specimens for testing in different testing 
machines. After that we compared the results with 
unwrapped specimen readings and analyzed the final 
result. 
6) Resin adhesive: It is used for wrapping the 
chopped strand mat over the specimen. It consists of 
three parts i.e. epoxy resin, cobalt emulsion and 
hardener. They are mixed together in certain 
proportion i.e. one part of cobalt emulsion, half part 
of hardener and three part of epoxy resin. Then we 
apply it over the different specimens and also on the 
chopped strand mat with the help of roller and then 
we wrap the different specimen with the chopped 
strand mat. And now it is ready for final testing.  

 
IV.      EXPERIMENTAL RESULTS AND DISCUSSIONS 
 
A. Compressive strength test: 
 

S.no. No. of weeks of 
curing Type of specimen (cubes) Average compressive 

strength (N/mm2) 

01 1 Unwrapped specimen 21.31 
02 1 Singlywrapped specimen 23.10 
03 1 Double wrapped specimen 25.35 
04 2 Unwrapped specimen 25.20 
05 2 Singly wrapped specimen 26.99 
06 2 Double wrapped specimen 29.78 
07 4 Unwrapped specimen 30.49 
08 4 Singly wrapped specimen 31.41 
09 4 Double wrapped specimen 33.21 

Table no 1: Results for compressive strength of different specimens 
 
The results are clearly shown in graph below: 
 

 
 

Graph no 1: Showing the variation in compressive strength 
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Observation: 
The unwrapped specimen  fails due to crack in the lateral direction In case of singly wrapped specimen the 
chopped strand mat get burst due to failure but in case of double wrapped specimen chopped strand mat remain 
intact even after failure also. Over all we get slight improvement in compressive strength. 
 
B. Split tensile strength test: 
 

S.no. No. of weeks 
of curing Type of specimen (cylinders) Average Splitting 

strength (N/mm2) 
01 1 Unwrapped specimen 2.52 
02 1 Singly wrapped specimen 3.30 
03 1 Double wrapped specimen 4.38 
04 2 Unwrapped specimen 2.61 
05 2 Singly wrapped specimen 3.82 
06 2 Double wrapped specimen 4.52 
07 4 Unwrapped specimen 2.79 
08 4 Singly wrapped specimen 4.19 
09 4 Double wrapped specimen 4.62 

Table no 2: Result for split tensile strength for different specimen 
 
The results are clearly shown in graph below: 
 

 
 

Graph no 2: Showing the variation in split tensile strength 
 
Observation: 
In case of unwrapped specimen, the specimen split into two half along its diameter. In case of singly wrapped 
specimen no de bonding occurs even after failure but fibres get detached from one end. In case of doubly wrap 
specimen minimal cracks occur on the specimen. We noticed increase in split tensile strength i.e. almost double 
strength we got which is a good point to be noted.   
 
C. Flexural strength test:  
 

S.no. No. of weeks 
of curing Type of specimen (cuboid) Average Flexural 

strength (N/mm2) 
01 1 Unwrapped specimen 4.22 
02 1 Singly wrapped specimen 4.55 
03 1 Double wrapped specimen 5.41 
04 2 Unwrapped specimen 5.62 
05 2 Singly wrapped specimen 5.95 
06 2 Double wrapped specimen 6.21 
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07 4 Unwrapped specimen 6.85 
08 4 Singly wrapped specimen 6.94 
09 4 Double wrapped specimen 7.13 

Table no 3: Results for flexural strength for different specimens 
 
The results are clearly shown in graph below: 
 

 
 

Graph no 3: Showing the variation in flexural strength test 
 
Observation:  
In case of unwrapped specimen,the specimen split into two half from the point of loading. In case of singly 
wrapped specimen the fibres get stretched and the specimen was broken into two halves. In case of doubly 
wrapped specimen, the specimen shows flexural and fibre remain intact even after failure. This point should be 
noted for making buildings safer. 
 
Analysis of final result: 
In all conditions we have seen that doubly wrapped specimen shows great results and we get to know that 
wrapping of specimen with chopped strand mat significantly increased its split tensile strength which means 
chopped strand mat is highly ductile material and impartedthat property to concrete too. We can also note that 
even after failure of specimen chopped strand wrapping remains intact and cover the specimen. Hence we can 
say that if we wrap our building column with chopped strand mat then column get more strength and enhance 
the life of building a lot. 

 
CONCLUSION & FUTURE SCOPE 
 
In this research we get know about the use of glass 
fibre reinforced polymer specially E glass chopped 
strand mat retrofitting over the columns can increase 
the strength of the column especially compression 
strength, split tensile strength and flexural strength of 
the column. And also compare glass fibre reinforced 
polymer retrofitting technique with other methods 
such as steel plate bounding technique or RCC 
jacketing technique over the column. Due to the 
previous theoretical researches and basic reasoning 
we get to know that glass fibre reinforced polymer 
retrofitting is more preferable over the common 
method. It is basically due to the following main 
reasons i.e. GFRP retrofitting technique is 
economical feasible, less time consuming, do not 
increase the cross section area of the columnand 

provide great strength to the column, lighter material, 
corrosive resistant material, chemically resistant 
material etc. We know that the older buildings get 
demolish and then we construct new building in that 
place for the safety purpose but this method takes 
huge amount of money therefore we can choose the 
another alternative i.e. we can do the retrofitting of 
the columns of that older building with the help of 
chopped strand mat with the help of suitable resin 
adhesive selection. And make the columns of that 
building stronger, durable and safer for living. By this 
repair and rehabilitation method we can save our 
money and time and this is very simple and effective 
method and be used less selectively in future. 
The use of E glass chopped strand mat as a material 
for retrofitting in the world has a massive opportunity 
for more research. Further research on chopped strand 
mat can be done on fatigue strength testing under 
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impact loading which is not included in this research. 
So that later on it may also use in bridges piers also as 
a retrofit material.  A broad research on GFRP as a 
favorable fibre with strength and resistance towards 
chemical attack and protect the column from 
environmental attack.   Therefore, as it is economical 
and available in abundance. So that it can be used less 
selectively in future.  
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