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Mechanical Characteristics of Hybrid Fiber
Reinforced Composite Rebar
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ABSTRACT: The objective of this research is to investigate the mechanical characteristics of the hybrid fiber reinforced composite rebar, which
is manufactured from a braidtrusion process. Braidtrusion is a direct composite fabrication technique, utilizing in-line brading and the pultrusion
process. In order to obtain the mechanical behavior of the glass fiber, carbon fiber, and keviar fiber, the tensile tests are carried ouf. The results
of the fibers are compared with that of steel. Hybrid rebar specimens with various diameters, ranging from model size (3 mm) to full-scale size
(9.5 num), and various cross sections, such as solid and hollow shape, have been manufactured from the braidtrusion process. The tensile and
bending tests for the case of the hybrid rebar, the conventiongl GFRP rebar, and the steel bar have been carried out. The results of the
experiments show that the hybrid rebar is superior to the conventional GFRP rebar and the steel bar, from the viewpoint of tensile and bending
characteristics.
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Fig. 1 Schematic of the braidtrusion Process

Fig. 2 Photograph of braidtrusion system
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Fig. 4 Photographs of yarn tensile specimen

Fig. 5 Configuration of yarn tensile specimen
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Fig. 7 Configuration of g3mm Rebar tensile specimen
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Fig. 10 Photographs of specimens of hollow type
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Fig. 11 Configuration of bending specimen
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16(Glass Fiber) | @8.5mm 63.17 hollow
16(Glass Fiber) | ¢8.5mm 71.08 solid
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2(Glass Fiber) @3mm 64.78 solid
6(Carbon Fiber) | @3mm 50.89 solid
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Fig. 15 Result of tensile test of steel bar
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(c) Result of tensile test of 3yarns

Fig. 16 Result of tensile test of glass fiber[4400 TEX]
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Fig. 17 Photographs of fracture shape after yarn tensile
test {Glass, Carbon and Kevlar Fiber)
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Fig. 18 Results of tensile test of Carbon and Kevlar fiber
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Fig. 19 Results of fiber yarn tensile test of Glass&
Kevlar fiber and Carbon&Kevlar fiber

Fig. 20 Photographs of fracture shape after yarn tensile
test (Glass-Keviar and Carbon-Kevlar)
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Fig. 23 Photographs of fracture shape after g3mn tensile
test
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