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Hybrid structure, where columns are reinforced concrete and beams are wide flange steel (W-beam), was
considered ideal for large span logistic terminals and office buildings. However, detail of the beam-column joint
is so complex that fabrication consumes time and labor, and there is a concerted effort to reduce the construction
cost. Therefore, a new hybrid system was proposed, where columns are reinforced concrete and beams are
hybrid beams. The hybrid beam consists of a composite beam in midspan, and W-beam embedded in
cantilevered reinforced concrete beams on both ends. The W-beam does not penetrate through the beam-column
joint which reduces the fabrication cost and saves labor. Research studies regarding hybrid beams are mostly
on technology development by industries or verifying seismic performance to apply in buildings, and design
method is not clear.

In this thesis, a design method of the hybrid beam considering the effect of the slab-web interface, when
concrete of slab and web are cast at different times, was proposed. Firstly, flexural performance of the hybrid
beam was discussed, and a minimum shear reinforcement was proposed for the required flexural performance.
Secondly, shear sliding at the slab-web interface was discussed, which is also the main feature of this thesis. An
equivalent coefficient of friction at the interface was introduced, and an evaluation method of shear sliding
capacity was proposed by omitting the confining reinforcement placed at the beam end. Thirdly, shear capacity
of reinforced concrete was discussed, and the concept of arch mechanism, considering the concrete section
within the width of the W-beam, was introduced. An evaluation method of shear capacity was proposed as a
sum of truss mechanism and arch mechanism. Finally, a method to model the load-drift hysteresis of the hybrid
beam was proposed by considering the effect of the length to depth ratio of cantilever reinforced concrete beam.
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