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Research on vibration control strategy of high-rise structures
under joint action of horizontal and vertical earthquakes

CHU Ruyi!s WANG Quan'?, ZHOU Chaojie’, CUI Teng!
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Anhui Civil Engineering Re-
search Center for Disaster Prevention and Mitigation, Hefei 230009, China; 3. China Railway Fourth Bureau Design and Research Insti-
tute, Hefei 230022, China)

Abstract; Aiming at the vibration control problem of high-rise structures under the joint action of horizontal
and vertical(bidirectional) earthquakes, based on the vibration control principle of seismic isolation and tuned
mass damper(TMD), the structural vibration control effect of five control strategies of the single combined
tuned mass damper(SC-TMD) system, multiple combined tuned mass damper(MC-TMD) system, seismic i-
solation system, hybrid system of SC-TMD and seismic isolation, and hybrid system of MC-TMD and seismic
isolation under the action of bidirectional earthquake was studied. Based on the Benchmark 20-story steel
structure model, the finite element model of each system was established by ANSYS software, and the vibra-
tion response of the structure in both horizontal and vertical directions under the action of bidirectional earth-
quake was analyzed. The results show that the MC-TMD system, SC-TMD system, and hybrid system of
SC-TMD and seismic isolation have better control effect on horizontal vibration. The horizontal response of
the isolation system is obvious, but it will lead to the increase of vertical acceleration. The hybrid system of

MC-TMD and seismic isolation has good suppression effect on the vibration response of the structure in both
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directions.
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