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In reinforced concrete beam members, structural design is carried out to
create a rotational region called a hinge at the ends of the members, allowing the reinforcement and
concrete at the ends to sustain damage during earthquakes to ensure ductility. The Building
Standards Act restricts the ratio of the forces acting on the members to the material strength, but
if this ratio is high, the damage to the hinge area becomes severe, reducing rotational performance
and thereby lowering ductility. By reinforcing the beam-end hinges with the proposed end truss bars
in this study, it is possible to suppress the occurrence of diagonal cracks, which are considered
dangerous in minor to moderate earthquakes, compared to conventional structures. Additionally,
during major earthquakes, the shear deformation (lateral displacement) of the hinge area can be
controlled, significantly improving both strength and ductility.
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