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4) Spine frame concept

One of the relatively recent applications of BRBs is their use as part of a rocking or spine frame, 
alternatively known as a “strong-back system”, or “mast frame.” When BRBs are used as the sole 
lateral force resisting system, their low post-yield stiffness may result in damage or in the residual 
drift concentrating at one level, even if the capacities are relatively well balanced over the height of the 
structure [41]. Such damages were observed in the Great Hanshin Earthquake in 1995. To avoid this 
risk, numerous researchers and practitioners have proposed spine frame systems featuring various 
combinations of damper, rocking, and/or restoring components. Taga et al. [40] distributed BRBs along 
the vertical elastic spine composed of a strongly braced frame, which is named as “dual spine” (Fig. 15). 
A similar concept was proposed by Lai, Mahin et al. [42], who named it the “strong-back system,” 
and which has been implemented in a low-rise structure in California. 
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