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Abstract Vibrations and noise induced by operating metro systems can propagate into superstructures via the
surrounding soil and underground structures, compromising occupant comfort in overlying office and
residential spaces. Consequently, vertical vibration control for over-track buildings is of particular necessity.
This study presents the design and analysis of a novel quasi-constant frequency isolation bearing, whose
restoring force behavior is characterized by a hyperbolic sine function. A key feature of this bearing is its quasi-
constant frequency characteristic: as the total weight of the superstructure varies within a certain range, the
fundamental frequency of the isolation system remains within a narrow band. This attribute enhances the
reliability of the isolation performance. Furthermore, the dynamic performance of the proposed bearing within
a structural system is evaluated. Nonlinear time-history analyses under measured subway excitations
demonstrate that the isolation layer effectively mitigates vertical eccentricity in the superstructure. Under

vertical metro-induced loading, the vertical restoring force response of the bearing exhibits essentially linear
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behavior, thereby ensuring that the vibration mitigation performance satisfies design requirements.
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