95 21 B4 8 1 o L5 HE E R Vol.21 No.8
2023 4 8 J JOURNAL OF DYNAMICS AND CONTROL Aug. 2023

LB Y5 :1672-6553-2023-21(8)-068-007 DOI1:106052/1672-6553-2023-071

BN FENERIRFENEASHNINZESH

TR FnR
UK S SHRE B 5 2111000

TE A SCWRIT T BT B T 0T S 2 IR R A % S A7 ) 1 2l g e R R 4 ) AR SR A I T A4 1 RO
AT 6 45 T T R A T 2 45 R e e e Bt 2k O S R A RIS I A R BEAT T X L. B R T AR S
BN B IR 2R AR AR A B R T RGN E R iE S LR A5 R R L P AR LM 2 S BOR T 2R 1) A DR
e A S5 A2 ] A 5 1 AU 2 5 40 0 00 B T L, 3 T 400 S VR e )

XEER PUEWRS . MR GHER . ESss, ZREd

hE S 25:0322;0328 XEAR S A

Dynamical Analysis of a Building Structure with a

Time-Delay Track Vibration Absorber”

Guan Mingjie Mao Xiaochen'
(College of Mechanics and Materials, Hohai University,Nanjing 211100, China)

Abstract In this paper, the dynamical responses and control performance of a building structure with a
delayed track nonlinear vibration absorber are studied. The amplitude-frequency response curves of the
system under external excitation are given by harmonic balance method and arc-length continuation
method. The fourth-order Runge-kutta algorithm is performed to validate the obtained results. The prop-
erties of the amplitude-frequency response for different system parameters are analyzed and complex dy-
namical motions are shown. It is shown that the track nonlinearity can lead to the left-leaning phenome-
non. In addition, the delayed feedback control can reduce the displacement amplitude of the primary

structure and suppress the complicated responses.

Key words track vibration absorber, time-delay feedback control, building structure, complicated

vibrations
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Fig.1 A building structure with a nonlinear delayed vibration absorber
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Fig.2 The curve of nonlinear force for different excitation amplitudes
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Fig.3 The amplitude-frequency curve of the primary system
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Fig.4 Effects of the spring stiffness k> and the coefficient
of track shape a on the amplitude-frequency curve
of the primary system
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