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ABSTRACT

When the progressive collapse phenomenon occurs due to the column removal, the
beam-to-column connections must have enough resistance and ductility to be able to
withstand the additional imposed loads. Often the onset of failure in the structures
exposed to abnormal loads arises from the beam-to-column connections. In the
present study, using nonlinear quasi-static analysis method, the steel moment frame
with different types of beam-to-column welded connections including welded
unreinforced flange-welded web moment (WUF-W), reduced beam section (RBS),
welded flange plate (WFP) and welded flange-weld web connection with internal
diaphragms (I-W), under three different corner, interior and side column removal
scenarios and also the column removal scenario with two beams in line are evaluated.
The force-displacement diagram and failure modes for sample connections at
different positions of the plan are extracted. In addition to assessing the resistance of
each connection in the four column removal scenarios, the comparison between the
bearing capacities of each connection with other connections has been carried out for
different column removal scenarios. The results revealed that the WFP connection
(with maximum vertical force of 473.71 kN and maximum load factor of 2.49) in all
connecting positions had better resistance to progressive collapse, and bearing
capacity of this connection is high. After WFP connection, in the case of removal of
the internal column with four perpendicular beams, the W-I, RBS, and WUF-W
connections (with maximum vertical force of 369.40, 318.025 and 305.4 kN,
respectively and with maximum load factor of 2.28, 1.90, 1.82, respectively) had a
higher resistance, respectively. Examination of the results of load-displacement
diagrams showed that WUF-W and W-1 connections in the side column removal
senario as well as RBS and WFP connections in the middle column removal senario
had greater resistance to progressive collapse and high load-bearing capacity.
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23 - American Society of Civil Engineers: Minimum design loads for buildings and other structures
24 - Unified Facility Criteria : Design of buildings to resist progressive collapse
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25- ASTM A370 is a testing standard that covers the mechanical testing definitions and procedures of steel products such as wrought and cast steels, stainless steels, and related
alloys. This standard covers tension, bend, hardness, and impact tests
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28 -Shear

29 - Damage Evolution

30 -Beam-to-SHS column connections

31 -Welded Flange-weld Web Connection With Internal Diaphragms

32 -Welded Flange Bolted Web Connection With Internal Diaphragms

33 -Welded Flange-Bolted Web Connection With Short Through Diaphragms
34 - Actuator

35 - FE-Symmetric
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37 - Shear Band Localization
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