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ABSTRACT

In recent times, precast concrete technology has found its way in a lot of
commercial and residential construction projects. This is because its many
significant advantages such as less in-site labor and workforce, less waste
material, less use of formwork in the site, faster and easier erection of the
structures, reducing overall construction cost, high-quality control, providing
better architectural appearance, improving durability, and less impact on the
environment. Meanwhile, to avoid corrosion problems, precast elements were
reinforced with FRP bars due to higher corrosion resistance than reinforced steel

bars.

However, sometimes using precast concrete elements reinforced with GFRP bars
Is restrained by how to connect precast elements. So, one of the main challenges
of precast concrete structures is proposing different methods to connect the
precast members in a safe and efficient manner taking into consideration making

the joint length small enough for easier and faster construction.

Accordingly, the main objective of this study is to propose two different methods
to connect precast elements with smaller and more durable connections, using
lap-splice or GFRP/steel sleeve filled with epoxy resin. That is achieved by
investigating the structural behavior of jointed precast concrete elements
reinforced with GFRP bars by both two methods and compare between them.
Besides, investigating the tensile capacity of GFRP/steel spliced sleeve bars,

affected by radial sleeve stiffness, as well as the bar embedment length.

This study consists of two main stages. The first stage investigates the tensile
capacity of the GFRP/steel sleeve filled with epoxy resin by testing twelve
specimens under tension up to failure in terms of failure load and mode of failure.

While the second stage investigates the structural behavior of jointed precast

v



concrete elements reinforced with GFRP bars by testing ten beams under a four-
point loading bending test up to failure in terms of flexural capacity, load-

deflection response, crack pattern, and failure mode.

The experimental test results of the first stage showed that the tensile capacity
increased by increasing bar embedment length for both GFRP and steel sleeves,
as well as increasing the radial stiffness of the GFRP sleeve. Thus, an adequate
radial stiffness and bar embedment length are required to produce a sleeve
connector that achieves bar tensile strength. Furthermore, the optimum bar
embedment length in a steel sleeve connector was found to be 15 times bar
diameter. Also, the test results of the second stage showed that beam flexural
capacity increased by increasing lap splice length, as well as increasing
confinement lap splice region by GFRP sheets. Meanwhile, using normal strength
concrete with different compressive strengths has a negligible effect on the beam
behavior. Finally, the joint length between precast elements can be minimized by
using a sleeve connector with an adequate radial stiffness or by confining the lap

splice region to minimize lap splice length.

Keywords: GFRP Bars; Precast concrete joints; GFRP bars lap-splice; Sleeve

connector; GFRP sleeve
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