%49 % % 8 M Afe Tl K F IR Ca KA FE R Vol. 49 No. 8
2026 % 8 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Ayg, 2026

DOI:10. 3969/j. issn. 1003-5060. 2026. 08. 016

52 R TE LEL 7 O F B FE  HO L R P 5

wow. & AR, AR

(L ZREHURY LAKFBE L8 BIE 2306015 2. SIETA KA LA SKM TRAER . 280 A 230009)

W SRR T A R R P MR R R B T EGE  BUR S E AN R,
Se. S TR g0 - e Rk, /T T TR B NI UG RS & I EE s Kk L ESE S
HAOK A8 (BT 20 T N B 2 T - (B O AR (R R I 5 SR o 12 67 O 2 5 o D 1)l B R 5 A v X Tl v
A T2 2 21 67 ) 2 A R AN 5 67 O B 2 ) it o o 45 0 198 A e [ A 1 2R A 3 B DR B 5 B I o 6 S s
REWERT 5 JZPRAREEH B R R AT AT . 25 R WD SR FB AN 50 T ot T 0 1 O o B L 254 45 )2
V2 )57 % I8 X 8L 8 ) 17 389 4 — 78 R B P BRI 1 — 2B B E T B A 5

SRR IA] - PR L A 5 W I3 TR 2003 5 0 D 2 5 AR oy A 1 5 St 7 e i

hE4ES . TU352. 1 XEkARERS A X E S :1003-5060(2026)08-1113-09

Seismic performance of base-isolated structure based on
negative stiffness device with elliptical curved track

HUANG Xiao', CAO Wei', HU Zhixiang®
(1. School of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China; 2. School of Civil and Hydraulic Engineering, Hefei U-
niversity of Technology, Hefei 230009, China)

Abstract: A novel elliptical negative stiffness device (ENSD) has been developed, comprising an elliptical
curved track, preloaded springs and pulleys. Firstly, the force-displacement relationship of the ENSD was de-
rived. Parametric studies were conducted to analyze the effects of preloaded spring stiffness, initial compres-
sion, and the aspect ratio of the elliptical track on the force-displacement characteristics of the ENSD. Then,
the ENSD was applied to the base-isolated structure, and the frequency-domain response characteristics of the
base-isolated structure with and without the ENSD were analyzed and compared, respectively. Finally, the
seismic responses of a five-story base-isolated structure under actual earthquakes were analyzed. It was found
that, by using the new negative stiffness device with elliptical curved track, the inter-story displacement and
absolute acceleration of the structure at all stories were reduced to a certain extent, which further verified the
effectiveness of the device.
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