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Abstract

The mechanical properties of steel and the load-bearing capacity of steel structures significantly decrease at
elevated temperatures. One of the most important components of steel structures, responsible for transferring forces
between members and to supports, are the connections. In this study, using ABAQUS software, a four-bolt flange
connection without a gusset plate (¢e), a four-bolt flange connection with a gusset plate (¢es), and an eight-bolt
flange connection with a gusset plate (Aes) were modeled and analyzed under thermal loading. Finally, the behavior
of these three types of connections was compared using displacement curves at the midspan and the beam end in
two stages: before the fire initiation and at the end of the fire. The displacement variation curve at the beam end
before fire initiation shows that the gusset plate reduced the maximum displacement in the ¢es connection by 7
compared to the fe connection. At the onset of the fire, the displacement trend initially increased and then
decreased. The displacement curves after the fire indicate that the gusset plate reduced the maximum displacement
at the beam end in the £es connection by Y°% compared to the ¢e connection.

Keywords: Triangular stiffener plate, Bolted connections, Pre - approved connections, Fire, ABAQUS
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