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Abstract

The effect of novel negative stiffness and inerter based damper (NSID) for seismic response
control of elevated liquid storage tanks is investigated. Liquid storage tanks form important
structures that must stay in working condition during earthquakes. Herein, NSID is employed as a
supplemental damper to elevated liquid storage tanks. The tank’s continuous liquid mass is
represented as two lumped masses: sloshing mass and rigid mass. The tank wall and liquid mass
specifications are used to compute the stiffness constant related to these lumped masses. Time
history analysis is carried out under real earthquake records to investigate the performance of
NSIDs as supplemental dampers. The differential equations of motion are written in state-space
form. The NSID parameters are subjected to a parametric analysis, and the best parameters are
identified. Response quantities like base shear, liquid sloshing displacements and rigid mass
accelerations are controlled efficiently using the NSIDs.
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