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When combining dampers with the outside strengthening method, gaps between existing parts and

retrofitted parts cause concern about marring of the damper effect. Full-scale reinforced concrete framing simulating a 

low-rise building designed before 1981 was therefore fabricated, to which toggle-dampers were attached for seismic

retrofit by the external strengthening method using built-in steel plates. Static level loading tests were then conducted

on this model.

The Q-  curve of the model withstood the load to the ultimate deformation, retaining a spindle-formed history, thereby

proving the strengthening effect of the toggle dampers. The application of this system to the design and execution of

actual framing prone to beam collapse was also proven feasible, provided the gaps between the existing parts and

retrofitted parts are properly evaluated.
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