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Restoring Force Characteristics

The 1994 Northridge earthquake in the US caused brittle fractures of full penetration groove welds at
beam-to-column connections in steel moment-resisting frames. This was due primarily to stress
concentration at the welds. To avoid the occurrence of such fractures, steel moment-resisting connections
have tended to be designed more rigidly by adding sufficiently thick continuity plates in recent years.
However, Lee et al. (2005) clarified by full-scale beam-to-column connection tests that where column
flanges are sufficiently thick and panel zone yielding occurs prior to beam yielding, connections without
continuity plates show superior deformation capability. This research findings suggest the possibility of
applying steel moment-resisting connections without continuity plates when certain conditions are met.
This paper proposes a method for evaluating full plastic strengths and restoring force characteristics of
joint panels without continuity plates. A series of experiments were conducted to verify the proposed
metods for beam-column joint panels under extreme seismic conditions.



