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Failure mechanism analysis of roof system supported by
columns on large-span crane girders
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Abstract: The large-span double beam component, which is also used as the supporting column of the roof system,
will cause a large relative rotation angle and deformation difference at both ends of the beam due to the
asynchronous crane load, thus increasing the risk of fatigue damage of the beam end weld seam. Therefore, if the
supporting point of the supporting column fails, the upper roof system will collapse continuously. In this paper,
taking a factory building with large-span crane beam joist joints as an example, the finite element model of the
overall structure of the factory building is established using SAP2000, and the vertical deformation of the roof
system and the redistribution of the internal forces of the beam and column after the failure of the upper column are
analyzed. According to the results of the finite element model analysis of the overall structure, the local refined
model of the crane beam joist joints is further established by ABAQUS. The stress, weld stress and vertical
displacement results of the beam column joint area are analyzed, and the treatment method to avoid the collapse of
the structure is put forward. The analysis shows that the failure of the plant occurs at the beam-column joint. After
the joint is damaged, the upper column sinks, causing the internal force redistribution of the surrounding roof main
beam and the adjacent column, and the stress exceeds the abundance retained by the general design. The beam end
corner and the reciprocating load of the crane will significantly increase the weld stress and fatigue of the beam
column joint. The research results in this paper can provide ideas for the anti-continuous collapse design of the
workshop with similar joint method, and point out the problems faced by the deformation of the crane beam when it
has other functions.
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Fig. 5 Cracking and failure of welds at supporting beam joints
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