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1. Introduction

One of the most important issues discussed in the
engineering fields is the innovation of reinforced concrete
structures. With the development and emergence of new
technologies in the civil industry, the use of new
innovations in reinforced concrete structures is inevitable.
Beam is one of the most important members of reinforced
concrete structures, which for various reasons such as
cracking, corrosion of concrete and stirrup of the beam
tensile zone, high deflection, lack of proper
implementation of the structure at the time of
construction, change in structure use and non-compliance
with new rules and regulations, need to use new materials
to be able to increase the service life of the structure and
any infrastructure at a lower cost and to continue the
operation for them. In the past, methods such as concrete
and steel armor have been used to compensate for the
weaknesses of the abovementioned cases.

With the increasing development of technology and
the need to use new materials, today FRP materials have
a special place in the construction industry. Proper and
principled use of these materials requires knowing the
issues related to them. FRP rebars and sheets have, over
time, found a special place in the construction industry.
FRP rebars will eventually replace steel rebars due to their
lighter weight, up to one-third of similar steel rebars, and
ten times resistance to them, while they are also cheaper.
These rebars have better corrosion resistance due to the
properties of the materials used in them, and perhaps the
only weakness of these rebars compared to steel rebars is
their lower bonding to concrete.

Varoius studies have been conducted on the bonding
effect of FRP rebars and sheets in concrete structures,
including the study of Saad Farid in 2002, the research of
Xi Wang Sun et al., and the study of Qader Ahmad et al..
In all of them, FRP rebars have been used instead of steel
rebars, while the stirrups are still made of steel. Since
stirrups are effective factors against shear cracks in beams
and the use of these members will have a significant effect
on reducing beam cracking and deflection and possibly
increasing bonding, in this study an attempt was made to
determine the behavior of a concrete beam made by glass
fiber reinforced polymer (GFRP) rebars and stirrups.

The aim of this study was to investigate the effects of
GFRP rebars and stirrups on the behavior and service life
of concrete beams to be replaced with steel rebars and
stirrups in order to increase the service life of concrete
beams in corrosive environments.

2. Method

In this research, an investigation and comparison between
steel rebars and stirrups with GFRP rebars and stirrups wa
made by making several concrete beams in which the
main variables were rebars and stirrups. Therefore,
according to Figure 1, to achieve this goal, three concrete
beams with cross-sectional dimensions of 200 by 300 mm
with a length of 2000 mm were constructed. The main
variables in these beams are rebars and stirrups so that the
first beam be reinforced by steel rebars and stirrups, the
second beam by GFRP rebars and steel stirrups, and the
third beam by GFRP rebars and stirrups. The resistance of
concrete in all three beams was assumed to be constant.
These beams were subjected to a four-point loading in the
laboratory, and the four beams were compared based on
the P-delta curve and the obtained results of the strain
gauge data that were installed on the beams.
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Problem definition to improve the behavior of Estimating the need of the engineering
concrete beams in corrosive environments community to build the beams under study

v v

Studying previous papers and investigating the weaknesses of the work done

v

Providing a new solution by adding GFRP stirrups

v v

Making GFRP stirrup form Exploring the test method

v v

Loading, extracting data and comparing results

-

Investigating the possibility of using the defined system to improve the durability and
lifespan of concrete beams

Figure 1. Steps of the research method

3. Results

By studying and summarizing the diagrams obtained
from the load-displacement test of three concrete beams,
the extracted points can be summarized as follows:

» Using GFRP rebars instead of steel rebars
reduces the bending capacity of concrete
beams by 55%;

* Reduction of bending capacity of concrete
beams as a result of using GFRP rebars instead
of steel rebars can be eliminated by increasing
the diameter of GFRP rebars up to 55%;

* Using GFRP stirrups instead of steel stirrups
increases the shear strength and reduces the
ductility by up to one third in concrete beams;
* To increase the ductility in concrete beams in
which GFRP stirrups are used, the distance of
the stirrups can be increased up to three times,
and at the same time, CFRP fibers can be used
under the tensile zone of the beam as a
jacketing around the concrete beam.
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