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Study of Large Scale Hybrid Concrete-Filled Fiber Reinforced Polymer Tube Columns (HCFFTs)
[bookmark: _Toc195772314]ABSTRACT

Our nation is in critical need for durable and safe infrastructure. Conventional structural materials, such as reinforced concrete and steel, are vulnerable to various hazards and environmental conditions. Traditional construction methods are time-consuming, costly, and disruptive to the public. The concrete-filled fiber-reinforced polymer (FRP) tube (CFFT) system has been widely studied as a durable alternative design for columns. A CFFT consists of two primary components: the prefabricated FRP tube and the concrete core. CFFTs eliminate the need for scaffolding, framework, and form removal, which leads to cost savings and simplified construction. While unreinforced CFFTs are attractive for their ease of construction, their limited energy dissipation capabilities restrict their use as structural components in areas subjected to extreme loadings, such as seismic and blast. Research has shown that utilizing metal reinforcement in the concrete core provides the energy dissipation characteristics required for resisting extreme loads. However, the construction complexity associated with the addition of rebar discourages the implementation of this system. 
[bookmark: _GoBack]In a novel approach, this study proposes and investigates the structural performance of CFFTs with a hybrid glass/steel fiber reinforced tube. This hybrid CFFT (HCFFT) system integrates the required metal reinforcement into the FRP shell in the form of 30-micron fibers. This study details a four-phase approach to understand the manufacturing, design, and large-scale performance of this system under a variety of loading conditions. First, a series of axial tests were conducted to investigate the effect of the glass filament winding angle on the confinement effectiveness of the FRP shell. These results informed the design of the flexural test specimens. The four-point bending tests in phase two compared the performance of CFFT and HCFFT specimens. The effect of bond between the core and the shell was indirectly investigated. In the third phase, the feasibility of a steel beam to CFFT column connection is investigated. A connection detail is proposed and experimentally evaluated, and a capacity formulation is presented. Finally, phase four details the design considerations for the experimental evaluation of large-scale HFFT columns under a constant axial load and cyclic lateral loading. 

