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Abstract 
Finite element analysis was used to investigate the effects of the misalignment of the 
brace flange-to-beam connection point with the link-end stiffener on the ductility of 
the EBF frames. The misalignment was speculated to be a possible reason for the 
unexpected EBF failures observed in the aftermath of the Christchurch earthquake 
series of 2010 and 2011. EBF models with different detailing at the offset area were 
analyzed under monotonic and cyclic displacements. Results showed severe stress 
and strain concentration in the offset area, preventing the EBF from developing its 
expected ductility, and suggested possible initiation of a failure from the part of link 
flange located in the offset area. Results from analyses on different detail 
configurations showed that removal of the offset by modifying the brace section to 
build an ideal case, or by a simple change in the location of the link stiffener, can 
mitigate the problem of possible premature failure, with the latter solution being 
slightly less effective but much easier to be used in practice. 
 
INTRODUCTION AND BACKGROUND 
A survey of damage caused by the Christchurch earthquake series of 2010 and 2011 
on steel structures showed an unexpected failure type in a number of EBFs used in a 
parking garage in the city of Christchurch (Clifton, et al. 2011). This is considered to 
be the first observed failure of EBF systems during an earthquake worldwide. Despite 
the satisfactory seismic performance of the building due to the presence of six EBF 
frames in each of the structure’s principal directions, the fractures were observed in 
two braced bays.  A typical fracture is shown in Fig. 1.  Clifton et al. speculated that 
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problem by properly distributing the plastic strain inside the link. Results showed that 
in case of geometric limitations to achieve the perfect alignment, simply moving the 
stiffener to remove the offset can also lead to an acceptable EBF behavior. 
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