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Figure 1: Schematic view of the members of the self-centering structure studied herein
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Table 1: Summary of seismic loading
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Table 2. Seismic force and overturning moment distribution for three-story structures
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Table 3. Seismic force and overturning.moment distribution for nine-story structures
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Table 5. Cable and damper design results via the force method
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Figure 2. Structural models: (a) three-story, (b) nine-story
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Table 6: Member specifications of the three-story self-centering braced structure
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Table 7. Member specifications for the nine-story self-centering braced structure
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Figure 4. Result validation: (a) MA model, (b) numerical model; (c)fuse hysteresis comparison, (d) cable
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Table 8: Properties of the selected ground motion records.[Y 4]

Earthquake Significant Duration (s) Date PGA (9)
Spitak,Armenia v/a 07/12/1988 Main Shock .Y
QUrs Aftershock AN
Valparaiso,Chile £ IAA 24/04/2017 Main Shock NG
\$IAS Aftershock A
North-West,China VE/YA 12/05/2008 Main Shock CIVY
\VIEY Aftershock CNY
Kalamata,Greece A% 13/09/1986 Main Shock <Y
Y/A Aftershock AN
Chamoli,India VI8 29/03/1999 Main Shock ‘NAa
AIA Aftershock R
Varzaghan,Iran O/OA 11/08/2012 Main Shock I
£1aY Aftershock Ny
Emilia,ltaly o/ 20/05/2012 Main Shock i
VIo¥ Aftershock -IYY
Friuli,Italy \7AN 11/09/1976 Main Shock AR
YIY Aftershock CIAY
Irpinia,ltaly \OIVE 23/11/1980 Main Shock <IYO
/-8 Aftershock -V
Nocera,Italy /20 26/09/1997 Main Shock 105
FIVY Aftershock -0y
Fukushima,Japan YN 11/03/2011 Main Shock NG
VE/00 Aftershock ¥
Niigata,Japan a8/ A 16/06/1964 Main Shock 1%



\YY/FY Aftershock NINE

Christchurch, New Zealand f 22/02/2011 Main Shock <Yy
Y/ Aftershock SNV

Edgecumbe,New Zealand #IFY 02/03/1987 Main Shock CXY
/0 Aftershock RN

Weber, New Zealand /AN 13/05/1990 Main Shock <A
\Y/A Aftershock Y.

Chi=Chi, Taiwan YAIVE 21/09/1999 Main Shock NEYA
AIYO Aftershock IfY

Duzce;Turkey. \VIVA 12/11/1999 Main Shock e
idlda Aftershock AT

Chalfant, USA gV 21/06/1986 Main Shock A
V. Aftershock < IVY

Mammoth, USA YN 25/05/1980 Main Shock IfY
YIVY Aftershock NiYs

Whittier, USA N\ 01/10/1987 Main Shock NG
YIAY Aftershock IV
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Figure 5: Time-history of roof lateral displacements for (a) three-story and (b) nine-story structures under
.mainshock and aftershock excitations
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Figure 6. Member performancé under Niigata earthquake at various PGA levels
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Figure 7. Hysteresis response of self-centering structures under Niigata record

\Y



e A S 50 il | el calais 4y o3l yowtS sailss aF wiil oo L WS 1555 e slaosle Lol slacl 5 Sos S
Sgige 003 0V 5 IV oo fF laslis e BIES a3l 1 5o b blS )y

900000 400000
800000 4 350000 -
0 / 4
700000 + 300000 1
600000 5 )
3 / © 250000 -
2500000 - 2
@ @ 200000
© 400000 - o
o o /
L L 150000 -
300000 - ——PGA=1g ——PGA=1g
200000 1 PGA=0.7g 100000 1 PGA=0.7g
100000 1 PGA=0.4g 50000 - PGA=0.4g
0 T 0 T
0 0.005 0.01 0 0.005 0.01
Strain Strain
(& (K

aib & 0l (i aud’e jlu (I GG 1305 30 L bl e 5 i oo A S
Figure 8. Cable hysteresis curves under Niigata record: (a) three-story, (b) nine-story
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Figure 9. Cable hysteresis in the three-story structure under Northridge record (PGA = 1.5g)
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Figure 11. Internal energy time-history curves for the three-story structure under Niigata record (PGA =
0.89)
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Figure 12. Member contribution to dissipated energy under Niigata record (PGA = 0.8Q)
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Figure 13. Dissipated strain energy-time histories under Niigata record: (a) three-story, (b) nine-story
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Figure 14: Vertical displacementirespanse of floors under the Niigata earthquake: (a) three-story building, (b)
nine-story building
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Figure 18. Fragility curves for the nine-story structure
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