H49H HsH B OR E A (A R R R D) Vol.49,No.5
2022 45 A Journal of Hunan University (Natural Sciences ) May 2022

X EHS:1674-2974(2022)05-0009-08 DOI: 10.16339/j.cnki.hdxbzkb.2022044

W ANIEZXE S LR DR RS ASXITRRLER
ZIRSIRBIBY R FE R

FNAVR DR INARA L KT B AR B G, B 4, FRAR
(1. [FEF R R TREE, BV 200092;
2. BORTREBR I B A A LI = ([P RE) , 1 200092
3. A0 R LML B 3 A7 BIRZA W], 78 AT 5450065
4. WS TR R SR HE TS E R % (b Tl R%) , b st 100124)

B ERAETESANERERAZBF @R E 410k SRS KD R ZRG T
kRN AR EEESMRRAME R LERSEERE, RN E L LA ARSI
FALVTI T R E SRR MRBAK AR ERAKT R SEAMEN T . 4
RAW S AR EE R AR RS R E AR SR AR, E R
REAELEIRE, AR KRR L. #—F AFBRFERA SR AR BN K
RABIHATT EIRIZG, TR TR AR EG TR, FE5LESMEBHMEREZHRTT I,
GREN S R EREASFIER-TARE AR S SRR R £ 47

KT AR RS ARSI AR ERLE R LR A S

FESE S U441.3 MEAARAERD: A

Multimode Damping of a Stay Cable Attached with a Negative

Stiffness Device and a Linaear Hysteretic Damper

SUN Limin"?,SUN Junjie', DI Fangdian®,ZOU Yiqing’, WANG Meng*, CHEN Lin"f
(1. Department of Bridge Engineering, Tongji University, Shanghai 200092, China;
2. State Key Laboratory of Disaster Reduction in Civil Engineering (Tongji University ), Shanghai 200092, China;
3. Liuzhou OVM Machinery Co, Ltd, Liuzhou 545006, China;
4. Key Laboratory of Urban Security and Disaster Engineering of Ministry of Education
(Beijing University of Technology ) , Beijing, 100124, China)

Abstract : Multimode damping of a stay cable attached with a negative stiffness device (NSD) and a linear hys-
teretic damper was studied. The frequency equation of a cable under transverse control forces at two locations is used
for damping analyses by considering arbitrary NSD and damper locations. The effects of NSD and damper locations,
damper parameters and negative stiffness values on multimode damping of stay cable are examined. It can be found

that the multimode cable damping values can be significantly enhanced comparing with the single linear hysteretic
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damper. The closer the installation locations, the higher the damping level. Furthermore, multimode damping effect

of the combinations is verified by using a long stay cable installed with a viscous shear damper on the Sutong Bridge,

together with an inertial damper. The feasibility of the NSD is carefully discussed. The results show that the NSD is

more helpful to enhance the multimode damping comparing with the inertial damper.

Key words: stay cable vibration; multimode damping; negative stiffness; linear hysteretic damping; inertial

damper
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Fig.2 Damping curves of the stay cable with respect to

damper stiffness coefficient for different NSD coefficients
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Tab.5 Comparison of multimode damping of SJ18U cable when using NSD or inerter combined with the viscous shear damper
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