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Generally in Japan, the beam to column connection consists of wide flange beams and rectangular
hollow section (RHS) columns. In such a connection, when the column thickness becomes small, the joint
efficiency of the beam web decreases. As the joint efficiency of the beam web decreases, the connection
coefficient defined as the ratio of the maximum strength of beam connection to the full plastic strength of
beam also decreases. As a result, as plastic deformation capacity of beam-to-column connection decreases,
the beam may fracture at early stage. In this study, in order to evaluate the plastic deformation capacity of
the beam-to-column connection decided by fracture, tests on beam-to-column connections with small
connection coefficient are conducted. Moreover, in order to evaluate the seismic performance of steel
frames using of these connections, steel frame analyses are conducted.

Tests on beam-to-column connections with small connection coefficient are conducted. The plastic
deformation capacities of beam-to-column connections are evaluated quantitatively. Test results indicate
that the “Recommendation for Design of Connection in Steel Structures” provides accurate evaluation of
the maximum strength of beam connections.

In-plane beam analysis is conducted. Influence of beam span on the plastic deformation capacity of
beam is small.

The influence of the eccentricity on the plastic deformation capacity of beam-to-column connections is
investigated and is found to be neglected.

The seismic performance of steel frame including the yielding of panel is investigated through
experiment and response analysis. In the experimental results, beam-to-column connection with small
connection coefficient has small panel strength, and the plastic deformation capacity of connections
increases. In the analytical results, the beam connections of steel frame with large connection coefficient
are difficult to fracture. In the case of frame with small connection coefficient, there is a possibility of
fracture of beam connection. In the case of frame with large yielding of panel, even if the connection

coefficient is small, the beam connections are difficult to fracture.
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