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(57) Abstract :

The present invention relates to a strengthening system and method for prestressed concrete members using externally bonded glass fibre-reinforced polymer (GFRP)
laminates applied to the tensile surface, such as the soffit, of the member. The laminate comprises chopped strand mat, woven roving, unidirectional fibre cloth, or a
combination thereof, bonded to the concrete via an adhesive layer, with laminate configuration and thickness selected according to concrete grade, prestressing
arrangement, and required performance improvement. To validate the system, fourteen post-tensioned concrete beams were fabricated using M35 and M60 grade
concrete, with two beams retained as unstrengthened controls and twelve strengthened using GFRP laminates of 3 mm and 5 mm thickness. The beams were surface-
prepared, bonded, cured, and tested under static two-point loading until failure, with yield load, ultimate load, deflection, stiffness, ductility, crack width, and energy
absorption recorded. Results were further validated using finite element modelling and regression analysis. The strengthened beams exhibited significant improvements
in load-carrying capacity, stiffness, ductility, crack control, and energy absorption compared to controls, with unidirectional cloth laminates and increased thickness
producing the greatest gains. The invention thus provides a lightweight, corrosion-resistant, and minimally intrusive strengthening solution for rehabilitating prestressed
concrete structures, supported by a predictive analytical and numerical design method.
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