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In Japan, hybrid structures of RC columns
and steel beams are often used in logistics
warehouses and shopping centres. As the
joints of this frame structure are subject to
high stresses during earthquakes, seismic
design method for these joints are
important. There are also two types of these
joints. One is the type where the steel beam
penetrates the joint, and the other is the type
where the steel beam does not penetrate the
joint. In this study, a new non-beam-
penetrating type of joint has been
developed, in which the RC section is
covered by a diaphragm and a covering
plate. High-strength concrete of 60-80 MPa
is used for these joints. In terms of
construction, the columns and joints are
pre-cast and joined on site. Finally, the steel
beams are joined together with high-
strength bolts to form a unified structure.

To establish a design method for this new
joint, seismic tests were conducted on the
actual 1/2-scale frame. A total of 25
specimens were tested. The data were also
enriched by simulations with FE analysis,
followed by analysis of factors that had not
yet been tested. Based on these, a structural
design method for the joints was
established.

The design method centred on the concept
of steel plates and concrete sharing the
shear forces. RC columns and steel beams

are designed using their design methods in
Japan.

The 3 actual buildings were designed and
constructed based on this design method.



