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Pushover Analysis of Steel Frames and Mechanical
Properties with Web Open Joints

WANG Qitai', REN Genli’, LI Ke'
(1. College of Architecture and Engineering, Zhengzhou Business University, Zhengzhou, He’ nan 451200, China;
2. School of Mechanics and Civil Engineering, China University of Mining and Technology, Xuzhou, Jiangsu 221116, China)

Abstract: The three-dimensional steel structure joint models of ordinary joints and three different web opening joints
are established by ABAQUS software and to compare the failure forms, bearing capacity, hysteretic performance, ener-
gy dissipation capacity, strength and stiffness degradation of different joints. The steel frame model based on the weak-
ened node was established by SAP2000 software and the Pushover analysis of the steel frame model was carried out.
The research results are as follows. The plastic hinge of the beam end can be moved to the opening of the web end of
the beam at the end of the web with the open-ended joint of the common type node , which avoided the brittle failure
of the steel structure and increases the ductility, but the structural carrying capacity was reduced. The equivalent vis-
cous damping coefficient of the open elliptical hole joint of the web has a significant increase compared with the ordina-
ry steel frame, and its energy consumption capacity was improved. The stiffness degradation rate of web opening joint
is lower than that of ordinary joint model. The steel frame model of web opening joint can form the ductile failure mech-
anism of beam hinge and improve its seismic performance.

Keywords: web open-ended joint; seismic performance; hysteretic behavior; Pushover analysis; ductility
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