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Editorial on the Research Topic
Enhancement of Ductility of FRP-Concrete Structures

Reinforced concrete has become the most widely used construction material in the world. Reinforced concrete combines the best features of concrete and reinforcement and it is a wonderful composite material. Owing to the corrosion of reinforcing steel, fiber reinforced polymers (FRPs) are considered to be a promising alternative to steel reinforcement, especially in concrete structures subjected to an aggressive environment or to the effects of electromagnetic fields. Although attempts to develop effective reinforcement have been followed, the application of FRPs remains limited; this is partly because the variation in the material properties of FRP composites and partly because there is limited knowledge gained by engineers as regards the application aspects of FRP composites and structural mechanics of concrete elements reinforced with FRPs. In order to promote research and applications of FRPs reinforced concrete in civil engineering, a special issue with the research topic of “Enhancement of Ductility of FRP-Concrete Structures” has been proposed and organized by the Guest Editorial team through the platform of Frontiers in Materials: Structural Materials. The main objectives of this Research Topic are to present recent research achievements in the studies and applications of FRPs reinforced concrete in civil engineering.
This special issue contains seven papers, three of which are related to the materials behaviors of FRPs reinforced concrete, two of which are associated with the structural behaviors of FRPs reinforced concrete structural members under impact loads, and the other two papers discussed the repair techniques. Among the seven papers, Zhang et al. reported their experimental study on the bond behavior of GFRP-reinforced ECC using pull-out tests, in which the bond-slip relationship and failure mechanism between GFRP reinforcing bars and ECC matrix were examined. Hu et al. proposed two techniques of shear strengthening using U-wrapped CFRP and effective anchoring devices. Test results were provided to demonstrate their performance in enhancing the shear strength and ductility of retrofitted RC beams. Yuan et al. investigated experimentally the flexural behavior of GFRP reinforced composite beams. Their experimental results showed that the flexural strength and stiffness of the RC beam members were significantly improved by using GFRP tubes. Ye et al. reported their experimental study on the performance of LRS-FRP strengthened RC beams under static and impact loads. The effects of FRP types, loading rate, and the use of end-anchorages on the strengthening efficiency were discussed. He et al. also conducted a study on the performance of RC beams with and without FRP reinforcement under impact loads by using both experimental and numerical methods. The results demonstrated that CFRP can significantly improve the resistance of beams to impact loading. Lv et al. carried out a study on the optimal mix design of calcium sulfoaluminate based ECC for rapid repairing of concrete members. Their work demonstrated that the calcium sulfoaluminate-ECC has excellent bonding strength to the concrete matrix. Li et al. presented an experimental study on the behavior of pre-damaged recycled aggregate concrete cylinders repaired with CFRP or large rupture strain FRP jackets. A total of 58 concrete cylinders with variations in the replacement ratio, damage level, and FRP property were tested. The test results demonstrated that the ultimate strain and strength of damaged recycled aggregate concrete could be significantly enhanced by FRP jackets and that aggregate quality plays a vital role in the strength of confined concrete. All of the above seven papers were written by experienced researchers who are actively working in the field of FRP reinforced concrete. The Guest Editorial team is confident that the work provided in the issue will be beneficial to the community of researchers, engineers, and other stakeholders who are interested in applying FRP reinforced concrete (RC) elements in civil engineering.
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