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Research on estimation of floor peak velocity of

buildings based on response spectrum method
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(1. College of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an
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of Engineering Mechanics, China Earthquake Administration, Harbin 150080, China; 3. Key
Laboratory of Earthquake Disaster Mitigation of Ministry of Emergency Management, Institute of

Engineering Mechanics, China Earthquake Administration, Harbin 150080, China)
Abstract: Peak floor velocity (PFV) is a critical parameter for evaluating the seismic performance
of non-structural elements. However, research on methods for estimating PF'V remains insufficient.
In the conventional modal response spectrum method, the inconsistency between the reference
systems of structural modal absolute velocities and relative mode shapes leads to an underestimation
of PFV at bottom floors. To address this issue, this paper proposes an improved method that
introduces a complementary mode involving peak ground velocity (PGV). Through time-history
analyses of archetype structures with various periods, an empirical formula for the complementary
mode, correlated with the structure’s fundamental period, is established. Parametric analysis verifies
its reliability and demonstrates that the method is independent of the structural damping ratio.
Furthermore, the proposed method is applied to estimate the PF'V of an actual monitored building
under ground motion excitation. The results indicate that this approach rectifies the severe
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underestimation of bottom-floor PFV inherent in conventional modal combination methods and
enhances estimation accuracy. This method is suitable for PFV estimation during the engineering
design phase.

Key words: non-structural elements; peak floor velocity;, response spectrum method;
complementary modes; engineering demand parameter
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