3555 4 1 Vol.35 No.4 T P VAl 2
2018 ¢ 4 H Apr. 2018 ENGINEERING MECHANICS 115

XEHS: 1000-4750(2018)04-0115-09
Bt SMAMEENRET iRt D

A, AR, WO

(AR R TR L S TR A7 R L 5 M 2B i B s =, B 210096)

1 OE. ERET RGN NAOEEA ) BE I FEAE 38 AU AV IRICIZ & 4 (SMAVFF,  TERUEEIEFERER SMA AT
HEALRFET S(NAO-SMA-SC), ] A RUfR Ut G 1T mUR S IR AR AR TR AFEREBAR [ 1) . %o #T 17
P& A T AN, 05 550 SMA FERRIAE T R, JF Lagoudas AL HY SMA FF I R AR S Ak B UGS A F AL,
FHAHHARNEIH PR ILHAE OpenSees; #1377 NAO-SMA-SC i s (AT RAMIHAL, 8 TR INEAMLE T SMA
FF. NAO BEVEFERERS \ (IR SR ICRE T sUEE BN 152 J1AT s RGUHT T FERERREEHE )] Fre SMA KT E4E D SMA
FFHURAE P %5 58S 506 NAO-SMA-SC i st I PERERIRZ I . 45 R 647 AP oI NEEEFERE 38, AEW] R
PR U RE I AIRERERE ), (HIRIRS 3 KT SR LT B SMA AT BRI R, T bt ae ifE &AL
PEREII R P s SMA RTINS 1)t I BB A A AT A IR AR AR TE

RHEIR): P A BEAL SMA KT BEEFERERS: IwRITERE

FESES: TU3S21  EMEERE: A doi: 10.6052/j.issn.1000-4750.2016.12.1012

HYSTERETIC PERFORMANCE ANALYSIS OF SELF-CENTERING
BEAM-COLUMN CONNECTIONS WITH SMA BARS AND FRICTION
ENERGY DISSIPATOR

LI Can-jun, ZHOU Zhen , XIE Qin

(Key Laboratory of Concrete and Prestressed Concrete Structures of the Ministry of Education, Southeast University, Nanjing 210096, China)

Abstract: By introducing NAO (non-asbestos organic material) friction energy dissipator and superelastic SMA
(Shape Memory Alloy) bars into beam-column connections, a self-centering connection with friction devices
(NAO-SMA-SC) was proposed, effectively dealing with both the large residual drift and the lower energy
dissipation of traditional connections after earthquake. In this paper, the details and working mechanism were
analyzed. Due to the large strain demand of SMA bars, based on the Lagoudas model, a strain-hardening modified
model of SMA bars was presented. Adding the proposed model to the finite element software OpenSees, the
analysis model of NAO-SMA-SC connections was developed to study the mechanical behavior of SMA bars,
NAO friction devices and gap element during the rotation of connections under the cyclic loading condition. The
influences of several key parameters, including the friction force Ft , the diameter D and initial strain P of SMA
bars, on the hysteretic performance of NAO-SMA-SC connections were analyzed systematically. The results show
that the friction device could significantly improve the resisting moment and energy dissipation ability of
connections, meanwhile increase the residual drift. The enlargement of SMA diameter could promote the moment
and self-centering effect of connections. Pre-stressing the SMA bars could effectively reduce the residual drift of
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