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Structural rehabilitation and strengthening of existing structures is one of the most important challenges 

faced during the last decades by modern Civil Engineering. Traditional strengthening methods such as 

concrete and steel jacketing although in some cases work very well, they do have several major 

disadvantages.  One of the most promising solutions, is a relatively new construction technique, which 

is based on the use of composite materials, also known as Fiber Reinforced Polymers (FRPs). These 

materials, which were originally developed for the aerospace industry, can be bonded externally to 

structural elements (beams, columns, walls, nodes, etc.), which either have been damaged by an extreme 

event, such as an earthquake, or have insufficient strength and/or ductility. In the first research studies, 

composite materials consisting of glass and/or carbon fibers impregnated with organic matrices were 

successfully used to increase the structural capacity of members such as beams, columns and slabs. 

These composite materials contributed significantly to the flexural and shear strength of structural 

elements mainly due to their high strength. Research has shown that these materials can significantly 

increase the flexural and shear strength as well as the compressive strength of the concrete by means of 

confinement, without adding much load to the structure. During the last decade, even more composite 

materials consisting of different fibers and matrices have been developed and tested.  

The first lecture will include a description of all available composite materials that can be used for repairs 

and strengthening with an emphasis on their physical and mechanical properties.  

The second lecture will contain information on their specific use, as well as some design guidelines for 

flexural and shear design.   
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