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A passive control system that mimics the performance of rate-independent
linear damping (RILD) to achieve simultaneous reduction of floor response acceleration and excessive
deformation that may be caused by long-period ground motion is developed. Theoretical and
experimental study confirmed that a combination of a Maxwell element and a negative stiffness can
accurately approximate RILD. In addition, it is found that a combination of the Scott-Blair model, a
series connection of a fractional derivative damping model and a spring, and a negative stiffness

element in parallel arrangement improve the accuracy of the approximation. ]
Further, the proposed fractional-order derivative model is found to be a model that can unify the

three previously proposed causal models for RILD, developing a unifying theory of causal
approximation for RILD.
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