45 38 &4 8 MY ® z I B ¥ Vol. 38 No. 8
2025 8 H Journal of Vibration Engineering Aug. 2025

R EE TMD 2 EIRFE KB RN RMERZH
i = ) K 43 4

X B BAE MMRE, BB

(LT HREBABIIFRBA AR, 74 T 5100105 2.7 M k2 + K 538580 TR, 175 7~ M 510006
3TN RFTRYUEMF G, A M 510006)

WE: R BRI IE K A8 N IR 5 30 1 T P 90 A2 L@ TMD 32 J MR BE 952 i, L5290 B i3 24 25 49 9], 38 58 ABAQUSS # {4t
SE 7 KA S JBT R ACARE Y LRl R ODR 285 R Bl ZROPR 2 Y K R VR TE RS A AL L X LU A AT 1 AN TRV T R A IR S T Y T
FHJE TMD Hb e 7 . B 58 45 AL R W] - R M s el T, 2% IR WA 5% sl VR JT IS 1 7 972 BHLJE TMD #ik i L K BHLJE Tk, I H.
R S B AE M 7 P 978 BH JE TMD — 9% BH J2 & 58 1 70 43 & #45 ; Wil 4 by 52 J8Rh VT A 188 K, VAR -1 R 45 A 75 174 1S e K BT
B SRR, LB )G 5Y g B b A RN 1 1 O L I L R

KB WA ; WRAIE; WG FIBKH; TMD; H i

hE 4 EE: TUI?3.2; TUI73.371 XERFRAEARD: A DOT:10.16385/j.cnki.issn.1004-4523.20230804 2

Seismic response analysis of two-stage variable damping TMD

considering liquid sloshing in an annular water tank

OU Tong', LUO Jiexin', LIN Songwei"*, LIU Yanhui’
(1.Guangdong Architectural Design &. Research Institute Co., Ltd., Guangzhou 510010, China;
2.School of Civil Engineering and Transportation, Guangzhou University, Guangzhou 510006, China;
3.Earthquake Engineering Research and Test Center, Guangzhou University, Guangzhou 510006, China)

Abstract: In order to consider the effect of liquid sloshing in an annular water tank on mechanical performance of a two-stage vari-
able damping TMD), taking an actual high-rise structure as an example, a global model considering the water tank as a particle and
the liquid-solid coupling model of the water tank under the full water state and the non-full water state are established by ABAQUS
software. The seismic responses of the two-stage variable damping TMD under different liquid-solid coupling states are compared
and analyzed. The results show that the amplitude and maximum damping force of the two-stage variable damping TMD consider-
ing liquid sloshing are larger under larger seismic excitation, and the sloshing effect of liquid inhibits the full development of the sec-
ond-stage damping energy consumption of the two-stage variable damping TMD. With the increase of seismic excitation, the maxi-
mum base shear force of the liquid-solid coupling model is larger than that of the particle model, and the relative increase amplitude

increases accordingly

Keywords: high-rise structure ; two-stage variable damping; liquid-solid coupling; annular water tank; TMD; seismic excitation
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