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Strengthening of Reinforced Concrete Beam using Low-cost Fiber Plates
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Abstract

In recent years, the use of Glass Fiber Reinforced
Polymer (GFRP) for structural strengthening has gained
popularity due to its lightweight nature, ease of
transportation and installation, environmental
durability, and high tensile strength, making it suitable
for enhancing the tensile behavior of concrete beams.
However, current GFRP strengthening methods
involve installing one layer at a time using epoxy,
which becomes problematic when multiple layers are
required. This research aims to address this issue by
using readily available GFRP materials and pre-
fabricating them into sheets with the designed
number of layers. These sheets are then used to

strengthen concrete beams, and their performance



is tested. Three beam samples, each measuring
15x20 cm and 2 meters in length, were tested.
The specimens included a control beam, and beams
strengthened with 1 and 3 layers of GFRP sheets,
respectively. The results showed an increase in load-
bearing capacity that correlated with theoretical
models, as well as distinct failure behaviors based on
the type of strengthening used. The study concluded
that GFRP sheet reinforcement could significantly
enhance the load-carrying capacity of concrete
beams. The research also recommended the optimal
number of GFRP

layers for strengthening and

suggested that future studies should further
investicate failure modes associated with GFRP
reinforcement.

Keywords : GFRP Plate, External Strengthening, Load-

Bearing Capacity
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CB 180 15 20 N/A
EB-1 180 15 20 One layer
EB-3 180 15 20 Three layers
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Material elasticity in
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tension (ksc)
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