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ABSTRACT
[bookmark: _GoBack]This paper investigates the influence of catenary and shear force developed during progressive collapse on steel beam-column connections. The overall performance of a beam-column connection under abnormal loading condition is crucial to the stability of the structure to progressive collapse. BS EN 1993-1-8 requires that connections are classified based on their stiffness or strength. These two important parameters depend on the complex internal forces interaction mechanism with the geometric shape of the components (beam, column, plates, bolts and nuts) and material properties of the components. However, connection designs often assume either a pin or rigid behaviour despite the behaviour is semi-rigid. Moreover, it is argued that large catenary forces are developed in beams could trigger global instability of the structural system under progressive collapse scenario. A finite element modelling software ABAQUS is used to examine a validated model of the connection for progressive collapse.  The results show that the maximum plastic strain of the bolts due to catenary forces is 23.9%. At the column web, a maximum plastic strain of 19.6% is characterised by geometric instability because of distortions. These distortions are due to the column flanges bulging outwardly on one side and inwardly on the opposite side thereby triggering a progressive collapse.
The overall performance of a beam-column connection under abnormal loading condition is crucial to the susceptibility of the structure to progressive collapse. BS EN 1993-1-8 requires that connections are classified based on their stiffness or strength. These two important parameters depend on the complex internal forces interaction mechanism with the geometric shape of the components (Beam, column, plates, bolts and nuts), material properties of the components during load transfer. However, connections design in practice often assumes either a pin or rigid behaviour despite the behaviour is semi-rigid. During a progressive collapse, it is argued that large catenary forces are developed in beams that could trigger global instability of the structural system. Using the finite element modelling SAP 2000, a multistorey building was assessed for conventional design and progressive collapse conditions. Advanced finite element modelling software (ABAQUS) was used to examine a validated model of the connection for progressive collapse. Hence, this paper investigates the influence of catenary and shear force developed during progressive collapse on the beam-column connection components using a typical beam-column connection. 	Comment by Konstantinos Tsavdaridis: I don’t see what you will be doing with SAP. It is unclear. 
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