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Experimental Studies of Rectangular Concrete Sections Confined with
GFRP

S.M.R. Mortazavi, B. Zaeimdar and K. Nasiri

Abstract: By studying the behavior of concrete structures, several factors such as design and calculation mistakes,
and the lack of proper implementation and changes in building regulations and changes in structural structures, etc.,
will result in the evaluation and re-evaluation of the design and construction, in order to improve it if necessary. In
this paper, using experimental studies, GFRP has been used to determine the criteria for determining the design of
seismic rehabilitation and improvement of existing structures as well as new constructions. Also, rectangular
concrete samples has been tested. The results indicate that, the strength of samples containing 1, 2, 3, and 4 layers of
GFRP increased by 27, 46, 59 and 69%, respectively, when compared with control sample. Also, with increasing the
number of GFRP layers, the durability of specimens increases, considerably.

Keywords: Retrofitting, Concrete, Structure, GFRP, Confinement.
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Fig. 2. Performing ultrasonic test
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Table 1. Mix design used for the preparation
of specimens

Water

Gravel  Sand  Water  Co™ to Compressive
et ement strength
m ()

1184 485 225 342 0.65 14
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Table 2. Properties of GFRP

Fiber materials E-Glass

Layer width 508 mm

Nominal thickness 0.151 mm/ply

Ultimate tensile strength 3450 MPa
Tensile modulus 77 GPa
Ultimate strain 4.48 %
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Fig. 4. Stress-Strain diagram (GFRP)
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Table 3. Properties of Epoxy Dur300

Flexural Tensile
Modulus Modulus Tensile Type of
of of  Strength Adhesive
Elasticity Elasticity (MPa)
(MPa) (MPa)
Epoxy
2800 3500 45 DLE300
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Fig. 7. Loading device and vertical and
horizontal LVDTs
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Fig. 8. Control specimen with 45° failure line
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