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Abstract 

This paper presents an experimental study on reinforced concrete beams retrofitted with 

polypropylene sheet using epoxy agent as a binding agent. retrofitting is done by wrapping the 

polypropylene sheet. Ten beams are casted in that four conventional beams and four beams are 

retrofitted partially than two beams are full retrofitted. Specimens are tested for 7,14,21,28 days, then 

the conventional and retrofitted beams results are compared in flexural strength. From the result, it is 

concluded that retrofitting using epoxy binder increase the ultimate load. Therefore epoxy can be 

efficiently used as a binder in retrofitting of concrete members. 
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I. INTRODUCTION 

In order to strengthen the structures, retrofitting process are widely used because of their advantages 

such as: low cost, higher temperature resistance. Polypropelene sheets are used for retrofitting, 

wrapping was done on the tested specimens to study the strength related properties of polypropylene 

sheet using epoxy. 

   

Dhanu et al.(2014) investigated the  improvements in “The structural behaviour of RC beams, 

while retrofitting using various types of FRP”. The fibres used for the study were Glass fibres and 

Coir Fibres. Experimental tests were conducted on RC beams and RC beams retrofitted with various 

FRP such as GFRP and Coir FRP. The result shows that the RC beams retrofitted with Glass reinforced 

Polymer makes the structure more resistant to seismic activity. 

 

Sanjay Sangwan et al.(2014)developed “The strength in flexure shear of reinforced concrete 

beam with the help of fiber polymer composites”.  We prepare the two set of beam, and compare the 

result of each beam with other the effect of number of GFRP layers and its orientation on ultimate load 

carrying capacity. The test result indicates that fiber reinforcement polymer can be used effectively 

used to improve strength of beam. 

 

Ratan Kharatmol et al.(2014) made a “Comparative study between the load carrying capacity 

and ductility of an RCC beam and other beams with CFRP bonded”. An experiment study is 

carried out to study the change in the structural behavior of R.C.C. beams wrapped with carbon fiber of 

different thickness, orientation and length to enhance the flexural and shear capacity of the beams 

along with the existing practice of doing the repair work. The results show that beams which are 

wrapped with CFRP have good load carrying capacity than the conventional beams when loaded to 

failure. 
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II. ADVANTAGES OF POLYPROPYLENE SHEET 

Polypropylene Sheet properties ensure that this material is a hard, stiff, easily workable material 

with excellent toughness and available in Polypropylene Sheet, Rod, Tube and Polypropylene Weld 

Rod.  

 It is an easily weld able thermoplastic which makes it ideal for tanks, fittings and vessels for 

the mineral processing, mining and galvanizing industries. 

 Very high chemical resistance 

 Excellent impact resistance 

 Higher scratch resistance than HDPE 

 Thermo formable 

 Excellent moisture resistance 

 

III. OBJECTIVES OF THE PROJECT 

The objectives of the projects: 

 To study the flexural and shear behaviour of reinforced concrete beams. 

 To study the effect of Polypropylene sheet strengthening on ultimate load carrying capacity. 

 To study the effective configuration of polypropylene fiber strips on the face of the beams for 

load carrying capacity. 

IV. MATERIALS USED 

Cement, fine aggregate, coarse aggregate were used in casting of concrete structures and 
polypropylene sheet is used for wrapping and epoxy used as binders. 

 
1. Cement 
 

Cement is a fine, grey powder.  It is mixed with water and materials such as sand, gravel, and 

crushed stone to make concrete. Cement and water form a paste that binds the other materials together 

as the concrete hardens.  

 

2. Fine aggregate 
 

 Sand   used   for   the   experimental   program   was   locally   procured   and conformed to 
Indian Standard Specifications IS: 383-1970. The sand was first sieved through BIS 4.75 mm sieve 
to remove any particles greater than 4.75 mm and then was washed to remove the dust. Fine 
aggregate was tested as per IS 2386-1963. The fine aggregate belongs to grading zone II. 

 
3. Coarse Aggregate 

 
The material which was retained on BIS test sieve 4.75mm was termed as coarse aggregate. The 

broken stone is generally used as a coarse aggregate. The nature of work decides the maximum size of 

the coarse aggregate. Locally available coarse aggregate having the maximum size of 20 mm was used 

in the work.  The aggregate was washed to remove dust and dirt and was dried to surface dry 

condition. The aggregate was tested as per Indian Standard Specifications IS: 2386-1963. 

 

4. Mix Proportion for M30 Grade                             
M30 grade of concrete is designed according to Indian Standard method. Mix ratio for concrete is 
shown in Table  
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Table 1: Mix Design 
 

Cement Fine 
Aggregate 

Coarse 
Aggregate 

Water 

413 706 1117 186 
1 1.71 2.7 0.45 

V. METHODOLOGY 

 
 

Fig 1: Methodology 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. Material Preparation 

Selections of aggregate, sand, cement were in proportion accordance with the mix design and 

current practice used in making OPC concrete.  

 

2. Mixing, Placing and compacting 
Cements and aggregates were mixed dry in a pan mixer for about three minutes. The water was then 

added to the solid particle and mixing continued for another four minutes. For beam specimens of 

750*150*150mm the mixer was cast in three layers. Each layer received 25 strokes and vibrated for ten 

seconds using internal needle vibrater. 

 

3. Curing 
After casting the test specimens were left to a dry in ambient conditions for 25 hours, the  

specimens were releasing from the moulds and cured for 7,14, 21, 28 days. 

4. Test Methodology 
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Control specimen were tested up to failure. The specimens were loaded upto initial crack, then 

crack were retrofitted with polypropylene sheet and it was tested, the specimens were tested up to full 

failure.7,14,21 days test have been tested and 28 days test is on progress. 

 

 

VI. RESULT AND DISCUSSION 

Conventional beams and retrofitted beams are compared with their ultimate load and shown in 
graph below: 
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                          Fig 6.1: Compressive strength for 7, 14 & 21 days 
 

The flexural strength also calculated from the results 
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                            Fig 6.2: Flexural Strength for the beam 
 

SUMMARY 

The work has been carried out wrapping and strengthening of concrete surface with polypropylene 

sheet using epoxy binder. Maximum loads, initial cracks were observed and flexural strength were 

calculated. From the result it is concluded that retrofitting in flexure increase the ultimate load. 

Therefore polypropelene can be efficiently used as a binder in retrofitting of concrete members. 
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