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Study on vibration control of high-rise structure
considering soil-structure interaction effect

PAN Yichun', WANG Quan'?, REN Weinan', GAN Jiachen'
(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)

Abstract: Aiming at the influence of soil-structure interaction(SSI) on vibration control of high-rise structures,
the finite element models of rigid foundation system and SSI system were established by ANSYS based on
Benchmark model of 20-story steel structure, and the semi-infinity of soil under SSI system was simulated by
viscoelastic boundary. After ensuring that the intensity of seismic waves received by the main structure under
rigid foundation system and SSI system was consistent, the dynamic responses of the superstructure of the
two systems under the uncontrolled state and the control of two kinds of multiple tuned mass dampers(MT-
MD) were studied. The results show that due to the influence of soil, the maximum horizontal acceleration of
the floor, the maximum inter-story displacement and the maximum shear force of the bottom column of the
structure are reduced to a certain extent compared with those under rigid foundation. Under the rigid founda-
tion system, the displacement and shear force of the structure are reduced to a certain extent under the control
of MTMDI designed on the basis of rigid foundation model, but the acceleration of some floors increases com-
pared with that under uncontrolled state, and the control effect is unstable. Under SSI system, the accelera-
tion, displacement and shear force of the structure are reduced to a certain extent under the control of MT-
MD2 designed based on the massless foundation model, with no increase observed. Compared with MTMDI,
MTMD2 has more stable control effect.
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