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Structural Experiment and Strength Evaluation of Beam Joints with Openings in Development of
Mid- to High-Rise Timber Construction
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To implement mid- to high-rise timber buildings, a rigid frame system was developed in which
glued-in rods (GIRs), with partially unbonded segments, are embedded into timber columns and
beams and connected to a steel beam-column joint panel. As part of this development, a
construction method was proposed wherein GIR-based beam joints are reinforced with carbon
fiber, thereby enabling the formation of openings with diameters equivalent to 40—45% of the
beam depth at the joint region. Structural experiments on beam joints with openings were
conducted to evaluate their bending and shear strength. The test results confirmed the validity of
the proposed design equations.
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