50 % H12 M mOoR OE T O ok % % R Vol. 50 No. 12
2018412 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Dec. 2018

DOI;10. 11918/j. issn. 0367-6234. 201807208
BEMNRERITNENEGEEARERERE
}a }%i‘l,Zﬁ , j(lj ‘;%'1 ’%‘Siﬁ&ll,?)

(L MGREE T RS AR T AR B, W KT 150090 52. 454 T RE AR5 P4 ) 280 7 0 B S 8 (R R T8 Tl oK)
IR 15009033, AT AR RE B Sk A Tll AR BAL IR L A 5200 2 (MR /K B Tl K27 |, IR /KI5 150090)

W OE:RERIEEMYGIERE RAFRTHEXRIERENEEZRRIR. B TRLBHIE 84 KB
BRKAEHEREBEFN I FEZAREEHLRABEER AR DI TEENRARERE THE AL RELT S LA
AXREBRABMERRANAREL , L EREREN. EHTRENRENAKRELZART 20 B AMLRBE LT A EM K
AEBRERUTEERLELR AEMER L QR BB E LS BB BN B LSRR U R R
BBEENA MR AR EEAHME L), ERRRAG/ BEAREESHT AR ER MR RN ZRN
BRI T EL ERNETANRBER T T EEUEENA A EMRESHRRASMBERA LT EAREN R &
HETABUSHERMTARBRE R Tk F AU T L AR S BMEA L8 &R DKL @A RTHE
AT BN RAAT AT A FEMMENN, ENF AN EET R X SR RARE. 2, &I RFO A A #
MRERUEZATHARERBEEIPHEHEI G RA  BEZSF K PEESGEMR I MERD W, BE T TR A & A A
TR THANT A EME, SR PHREASTERENHAMT A E TN RARE SAAZHTMNEL T EAFR,
K AR L MR G BRI Fe i R S

KR FREBETAN ) TREAS R BRI AR R TR RREH

hE 45 ES: TU378 XEkFRERG: A XEHRS: 0367 -6234(2018)12 - 0001 - 13

Seismic performance of self-centering concrete shear wall .
State-of-the-art review and prospects
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Abstract; Post-earthquake resilience of engineering structures is an important research area of sustainable earthquake
engineering in recent years. Restoration and collapse control are realized with the constraint at the base released and the
wall panels post-tensioned by unbonded prestressing tendons, which can reduce damage level and even eliminate residual
drift owing to the gap-opening mechanism. As an important component of earthquake resilient structural system, self-
centering concrete shear wall system is developing continuously. Self-centering shear wall such as controlled rocking
wall, hybrid rocking wall, coupled wall with vertical joint, and coupled wall with coupling beam can accomplish
restoration, but various dissipating devices result in significantly different levels of energy dissipating. Traditional force-
based design is not applicable, so displacement-based performance design should be presented with the improvement of
residual drift control, definition of performance level, and section limit state. Fiber model, lumped plasticity model,
multi-spring model, and finite element model can accurately simulate the behavior of self-centering shear wall, but there
are some differences in parameter sensitivity. Thus, some current research challenges and prospects were presented to
provide theoretical and technical support for the development and application of self-centering shear wall structure
system; the elastic and inelastic behavior of prestressing tendon which can cause prestress loss and insufficient
deformation capacity during rocking, the connection performance between self-centering shear wall and adjacent
structural components such as the floor system and its influence on self-centering ability, collapse control with the failure
of post-tensioning tendon and dissipating device, and utilization of multiple dissipating rocking interfaces between wall
panels to mitigate higher mode effects and estimation of residual drift.

Keywords: unbonded post-tensioning; earthquake resilience ;self-centering shear wall ; seismic performance; residual drift
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Fig.2  Self-centering concrete frame joint
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Fig.3 Hysteretic behavior of self-centering connection
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