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Abstract

Prior to the 1994 Northridge earthquake, structural engineers believed that welded steel
moment-resisting frame building would provide outstanding performance in earthquakes, exhibiting
ductile behavior and resisting very strong ground motions without substantial degradation of their
structural capacity. However, the discovery of brittle fracture damage in many steel moment frame
buildings after the earthquake revealed substantial misunderstanding the ways engineers previously
designed and constructed such steel structures. The research presented herein focused on investigating
behavior of the beam-column connection constructed by Thai practice using finite element analysis.
First, the finite element (FE) model of welded unreinforced flanges-bolted web beam-column
connection (ExBSp1C) was developed and analyzed. The inelastic analysis results of ExBSp1C
model included material nonlinearity and cyclic loading scheme were verified with an available full-
scale connection tested at the University of Michigan. Guided by ExBSp1C model, a new FE model
representing a connection constructed by Thai practice with fully welded beam to column (ExTSp1C)
was developed. The FE analysis of this connection was aimed to investigate behavior and potential of
such a type of the beam-column connection subjected to an earthquake.

The analytical results of ExBSp1C model showed excellent agreement with the experiment,
globally and locally. The high von-Mises stress regions exceptionally matched yielding areas of the
tested specimen. Based on the analytical results, ExXTSp1C model indicated better behavior than the
other model in terms of strength and behavior. Therefore, it can lead to conclude that the connection
with fully welded beam to column may perform better than the US typical detailed connection during

earthquake.

Keywords: Beam-Column Connection, Finite Element Model, Finite Element Analysis, Welded

Unreinforced Flanges-Bolted Web Connection, Fully Welded Connection
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