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EXPERIMENTAL STUDY ON REINFORCED CONCRETE COLUMNS AND STEEL BEAMS
WITH HIGH-STRENGTH MATERIAL

Part 1 Evaluation of the ultimate strength of through-beam type joints with hoops
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Recently, the use of precast columns and precast column-beam joints has increased in Reinforced Concrete column and Steel
beam (RCS) structures. Precasting contributes to reducing member cross-sectional dimensions, thereby lowering fabrication and
transportation costs. However, the upper limits on material strength specified by the Architectural Institute of Japan Standards restrict
the feasible cross-sectional size in design. The authors have therefore initiated the development of a beam-penetrating, hoop-type
RCS structure using high-strength materials that exceed the limits of current standards. As part of this effort, static loading tests were
conducted on seven specimens with different joint configurations and failure modes to examine their ultimate strength and failure
behavior. The following findings were obtained.

1. The ultimate shear and bearing capacities of specimen joints with high-strength concrete (F'.80) were found to exceed the values
calculated based on the Architectural Institute of Japan guideline formula.

2. In top-floor T-shaped joints with high-strength concrete (¥,60) and rebar (SD490), damage to joint concrete may have caused the
critical section to shift slightly from the column end surface towards the joint, potentially altering the effective flexural length of
the column.
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