
 
 
 
 
 
Environmental Engineering and Management Journa                                                  June 2019, Vol.18, No. 6, 1379-1390 

http://www.eemj.icpm.tuiasi.ro/; http://www.eemj.eu 
 

 

 

 
 

 
 
 

“Gheorghe Asachi” TechnicalUniversity of Iasi, Romania 
 

 

 

 

GREEN RETROFITTING OF REINFORCED CONCRETE BEAMS 

EMPLOYING SUSTAINABLE NATURAL SISAL FIBRE COMPOSITES 

AS ALTERNATIVE TO ARTIFICIAL FIBRE COMPOSITES FOR 

ENHANCED SHEAR STRENGTH 
 

Tara Sen1, H.N. Jagannatha Reddy2 

 
1Department of Civil Engineering, National Institute of Technology, Agartala (NITA), Barjala, Jirania, Tripura (West), India  

2Department of Civil Engineering, Bangalore Institute of Technology, Bangalore, India 
 

 
Abstract 
 
Sustainability and renewability in constructional materials and also utilization of such materials for various engineering purpose is 
the need of the hour. Green retrofitting with the aid of green fibre reinforced polymer (FRP) materials, made up of natural bio fibres 
like sisal would contribute to sustainable development. Non fossil-fuel carbon precursor organic fibres, i.e. sisal FRP composites 
were used for retrofitting of reinforced concrete (RC) beams, designed to undergo shear failure. Study in this field aimed at 
understanding the effect of natural sisal FRP retrofitting scheme over carbon FRP and glass FRP retrofitting schemes. Two 
wrapping configurations i.e. full wrapping and strip wrapping technique both in U-shaped wrap configurations, were used here for 
evaluating the shear strengthening effect. The effectiveness of the retrofitting scheme using natural sisal FRP was compared to that 
of carbon FRP and glass FRP in terms of ultimate shear strengths, load-deflection behavioural curves and obtained failure modes 
of the tested reinforced concrete beams. Failure mode study of retrofitted RC beams displayed promising performance by sisal FRP 
similar to that of carbon FRP and glass FRP. Also sisal FRP promoted ductile failure of beams with sufficient warnings and huge 
deflections unlike carbon FRP, which underwent sudden FRP rupture and Glass FRP, which underwent sudden debonding. Test 
results of this research indicate that lower embodied energy, renewable, sustainable, environment friendly and green materials like 
natural sisal fibre FRP, can be effectively utilized for reinforced concrete strengthening in contrast to other artificial FRP products 
such as carbon FRP or glass FRP. 
 
Key words: FRP, retrofitting, shear strength, strengthening, sustainability 
 
Received: July, 2014; Revised final: March, 2015; Accepted: March, 2015; Published in final edited form: May, 2019 
 

 
 

                                                           
Author to whom all correspondence should be addressed: tarasen20@gmail.com; Phone: +91-9436541206 


