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Bending behavior of lightweight aggregate concrete
beams reinforced with FRP rebar's

Abstract

Reinforced concrete is a composite material that is used widely in civil engineering constructions
because of appropriate compressive strength, low cost, and availability of raw materials. However,
because of disadvantages such as high density, steel corrosion, and shrinkage cracking, usage of
conventional reinforced concrete made with cement paste, normal aggregates, and steel rebar's is
limited in some situations. Special concretes containing lightweight aggregates, FRP rebar's, and
fibers have been developed to overcome these deficiencies. Usage of these special concretes is
growing due to their undeniable benefits in many countries including Iran. Thus, more studies should

be done over different aspects of their utilization.

In the present study, an experimental work has been done to study the bending behavior of
lightweight aggregate concrete beams containing fibers, reinforced with longitudinal GFRP rebar's. A
total of nine beams with rectangular cross sections in three different groups have been designed and
constructed. The first group includes three lightweight aggregate concrete beams, the second group
includes three lightweight aggregate concrete beams containing steel fibers, and the third group
includes three lightweight aggregate concrete beams containing polypropylene fibers. In each group,
the GFRP reinforcement ratio was 100%, 200%, and 300% of balance reinforcement for each one of
beams. Using four points bending test setup, the beams were incrementally loaded in different
stages until failure. In each stage, the values of displacements, strains, and crack width at appropriate
locations, together with the value of applied load were measured and recorded. Then, with the
processing of recorded data, the properties of beams such as load-displacement behavior, bending

capacity, and crack initiation and growth were studied.

Obtained results showed that the load-displacement relationship of GFRP reinforced concrete
beams is approximately linear until failure, and at a specific strain value, the beam that has higher
reinforcement ratio has larger load bearing capacity. Also, comparing experimentally obtained

flexure strength of beams with code suggestions reveals that these suggestions are underestimate.
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