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Extension of the Unified Formula Describing Building Vibration to Joint Damper
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For two adjacent buildings connected by a joint damper, an inverse problem is formulated based on the pole
allocation method in control theory. The structural system is simplified as a two-degree-of-freedom lumped-mass
damped shear model. The introduced closed-form formula becomes an extension of the unified governing equation
that expresses the relation between an assigned control target and structural parameters for an earthquake-resistant
building, a seismically isolated building, or a passively controlled building. For joint damper, the extended formula
similarly describes the relation between additional damping ratios and structural parameters. The formula directly
estimates damping effect on objective buildings from damper size, which improves trial-and-error work at the

initial design stage.
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