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Analysis of a Braced Frame Damaged after
the 2011 off the Pacific Coast of Tohoku Earthquake
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Abstract

After the 2011 off the Pacific Coast of Tohoku earthquake, the authors observed several steel
braced frames that suffered damage due to the eccentric configuration of their bracing connections.
These connections comprised a pair of gusset plates, one welded to the framing elements and the
other welded to the slotted end of a brace, that were clamped in single shear. It is suspected that the
eccentricity and lack of out-of-plane stiffness of the connections caused the connection to fail at a
compressive force lower than the capacity of the brace. One particular structure is selected to
evaluate the bracing connections based on mechanics, and to examine the cyclic loading demands
experienced by the connections. The reason why the majority of connections fractured in one
framing direction of this structure, while much lighter damage occurred in the other framing
direction, is investigated.
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