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Fig. 1. self-centering Steel plate shear Wall System (SC-BSPSW) [11]
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Fig. 4. 6-story model of coupled shear wall with two-side
connection and self-centering
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Table 1. Properties of materials used in modeling verification

Specimen Name beam | Specimen Name Column | E (GPA) | Plate(mm) | 7 (KN) | Density (¢ / mm?) | Story
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Fig. 5. (a) Experimental Model of coupled shear wall with beam two-side connection and self-centerin (b) Von Mises
stress contours representation of self-centering steel shear wall with beam two-side connection (¢) Comparison of exper-
imental and finite element model
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Table 2. design parameters and base shear calculated by the Performance Based Plastic Design Method for 6 and 12

story Models
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Fig. 8. shear distribution coefficient of height for 6 and 12 story models designed by performance-based plastic design
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Table 3. Specifications of steel used
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Table 4. Sections designed for 12-story model with S the seismic performance-based plastic design method for differ-
ent ductile members

P =1.08&V, =309%0n
Vo ngU = 257.5ton
Story Plate(mm) Ext.VBE Int.VBE HBE CB
\ ¥t W24x229 W24x162 W18x50 W18x50
Y f W24x229 W24x162 W18x50 W18x50
v /0 W24x229 W24x162 W18x50 W18x50
£ /Y W24x207 W24x146 W18x46 W18x46
O Y/A W24x207 W24x146 W18x46 W18x46
& Y/Y W24x192 W24x131 W18x40 W18x40
% VA W24x192 W24x131 W18x40 W18x40
A /A W18x143 W18x106 W16x50 W16x50
q VY W18x143 W18x106 W16x50 W16x50
B VY W18x130 W18x97 W16x45 W16x45
A <IN W18x130 W18x97 W16x45 W16x45
\Y <IN W18x130 W18x97 W16x45 W16x45
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Table 5. Sections designed for 6-story model with S the seismic performance-based plastic design method for different
ductile members
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Table 6. Sections designed for 6-story model with =1.08 seismic performance-based plastic design for self-centering
Frame Primary pre-tensioning force with a span of 5.7m

P =1.08&V,, =256ton
1
V==V, =42.66ton
frame 6
Story HBE VBE (CS.ALT) | (LLT) PT Cross-sectional | Force | (%) | Shear
(mm?) (mm) | Length(mm) | area PT (mm?) PT (ton)
(ton)
Grid | WI8x97 | WI2x72 OA« - VO RRARYA Va. . YAIS
Beam
\ WI18x97 | WI12x72 DA« - VO - RAARITA 19 . YA/
Y W18x97 WI12x72 OA- - V0. - ARNARYIA 9. - OFNY
¥ W16x67 | W12x65 INERE YO VAV YA VYoo INTAG \Y fY/58
£ W16x67 | WI2x65 INEER VOV VY- YIA AR FYNN
o W14x68 | WI12x58 N VO VY58 Yoo £Y/4
2 W14x68 | WI12x58 INZRR VAN V\Y-£8 Voo \VIg
Grid | W21x111 | W12x96 IR VO - VYYYY/A Yy - sq/y
Beam
\ W2Ix111 | W12x96 B V- - VAYYY/A V.. £q)y
Y W21x111 | W12x96 SRR VO - VAYYY/A YY-.- fv/Q
A WI18x86 | W12x72 OA« - VOV ANARAIY V& OV/Y V& £Y/55
f WI18x86 | WI12x72 OA« -+ oY ANARIAI VP A
o W16x67 | W12x58 N2 VOVA VVY-a/8 VE. - YAV
4 W16x67 | WI12x58 INEER VOVA VA\V-q/f AR \OIY
Grid | W24x131 | W12x106 Foonn VO - VIVYY/F Yef-- £8IY
Beam
\ W24x131 | W12x106 [N Vo - VYVYY/E vE. . s8IV
Y W24x131 | W12x106 Fuoves V.. VAVYY/E YE. - £0/0
¥ W21x132 | W12x96 SRR YOV0 VIVYY/A Ya.. £515 Y. fY/55
f W21x132 | W12x96 SRR VOND VAVYY/A Yq-- \RIA
o W18x86 | WI12x65 OA- - VOV VY- Y/A VA« - YVIA
4 W18x86 | WI12x65 OA- - VOV VY- Y/A VA« - \OI0

v
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Table 7. Sections designed for 6-story model with f=0.91 seismic performance-based plastic design for self-centering
Frame Primary pre-tensioning force with a span of 10 m

P =091&V,, =273ton
Vo :éVU =91ton
Story HBE VBE C.S.A. LLT PT Cross-sectional | Force | @ Shear
LT (mm) | Length(mm) | area PT(mm?) PT | (%) (ton)
(mm) (ton)
Grid W30x132 W14x145 FYe VO« - ARARINAY Yooo a/
Beam
\ W30x132 | W14x145 Yoo V0 - YoYYO/E Yoo 94/}
Y W30x132 | W14x145 SYee VO - YL YVO/f Yoo SAJY
Y W18x119 | WI12x106 FY .- NN YoYvV/f V0. 9/ \Y 99
f WI18x119 | W12x106 FY- - NN YoYvV/F V0. AOIA
I W16x67 W12x87 IARER VOV Y-YVAY \Ye.o \idid
4 W16x67 W12x87 A RER VOV Y-YVAY \Ye.o AR
Grid | W30x211 | WI14x159 LR V.- YoYAC/f Yy a9/¢
Beam
\ W30x211 W14x159 SF. . VO - YoVALF Y. - qa/8
Y W30x211 W14x159 FF. . VO - Y.YAS/E Y. SAID
Y W24x146 | W12x120 AEER \OVY YYYYY Yoo A \& 99
f W24x146 | W12x120 | sv... VONY Yevryy Yoo £514
o WI18x130 | W12x106 | s#v... VOVA YoYYVIE \§e o £V
5 W18x130 | WI2x106 | sv... YOVA YOYYV/E V\Ee o YV/O
Grid | W33x291 | W14x176 $O- - V- Y-VASID Te.. /D
Beam
\ W33x291 | WI14x176 SO - V- Y YASID Ya.. /D
Y W33%291 W14x176 IR VO - Y YASID va-- SYIV
v W27x194 | WI12x136 | s#f... NI Yovfels Ty YEIV Y- 2
i W27x194 | WI12x136 | s¥... V0V YoYE.p ¥Y.. 22
o W21x147 | WI12x120 SRR VOV YoYYYY Y§e.- FO/f
4 W21x147 | W12x120 Sy VOV YoYYY/Y Yg. . \fZA!
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Table 8. Sections designed for 6-story model with f =0 seismic performance-based plastic design for self-centering
Frame without pre-tensioning force with a span of 6 m

Story HBE VBE CS.ALT | LLT PT Cross-sectional (%)
(mm) (mm) | Length(mm) | area PT(mm?)
Grid WI18x106 | WI12x106 Veooo TR \YYYY/E Yy
Beam
) W18x106 | W12x106 Yeooo V0 YYYYV/E Y- .
Y W18x106 | W12x106 Yeooo V0 YYYYV/E Y- .
Y W16x67 W12x96 Foeen 1O YYYYY/A V.. \Y
£ W16x67 W12x96 AR VOV YYYYY/A VO -
N W14x53 W12x79 FAeo YO VYY) F/E ‘Y.
I W14x53 W12x79 Fheo YO VYYVF/E VY.
Grid W21x122 | WI12x136 VARER: VO - \YYE. /8 Yoo
Beam
\ W21x122 | WI12x136 VARER: VO - \YYE. /8 Yoo
Y W21x122 | WI12x136 VARER: VO - \YYE. /8 Yoo
Y WI18x130 | WI12x120 VAR VOVY YYYYYY Yf.. \#
£ WI18x130 | W12x120 VARER 1OV YYYYYY Y¥f--
N W16x67 W12x96 Yeooo VOVA YYYYY/A VP
I W16x67 W12x96 Yeooo VOVA YYYYY/A VP
Grid W24x146 | W12x190 VE- . VO - \YYEOIY YA--
Beam
\ W24x146 | W12x190 VEe. VO - \YYEOIY YA
Y W24x146 | W12x190 ARER V.. \YYPOIY YA
Y W21x166 | W12x136 ARER 1010 \YYE- /P Y- Y.
£ W21x166 | W12x136 ARER 1010 \YYE. /8 YO -
o W18x97 W12x79 ARER 1OYY YYYVE/E YY-. -
& W18x97 W12x79 \ARER VOV YYYYVE/F YYy.-
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Table 9. Sections designed for 12-story model with § =1.08 seismic performance on based plastic design for self-cen-
tering Frame Primary pre-tensioning force with a span of 10 m

LB =1.08&V, =3090n
. =éVU =51.5ton
Story HBE VBE (C.S.ALT) | (LLT) PT Cross- Force | a(%) | Shear
(mm?) (mm) Length(mm) sectional PT (ton)
area PT (ton)
(mm?)
Grid W18x86 W14x99 YE..- TR Y. voass \E.- ADIY
Beam
\ W18x86 W14x99 VEe. VO . Y. voa/s VF. . ABIY
Y W18x86 W14x99 \I2ER VO - Y. voa/s \Ee- £ IA
Y W18x71 W14x99 \I2ER VO - Y. voa/s \Ye - £y \Y NI
£ W18x71 W14x82 YO« YEAA YoYPYIE \Ye - NI
o W16x77 W14x82 Yo« YFAA Y.Yey/f VYoo INTA
4 W16x77 W12x65 VARERS VOO Ye¥eVIA AV Fa/A
% W14x48 WI12x65 ARER VAT Yo¥-V/A ARR fa/y
A W14x48 W12x65 Ve .. VOV YeY-Y/A AER £YIY
q W14x43 W12x65 AREE VOYD YeY-Y/A Voo \¥dlig
V. W14x43 W12x53 ARED VOYD YovesIY Voo YA/Q
1Y W14x43 W12x53 ARER VOYO Yovesiy q.- YY/A
\Y W14x43 W12x53 ARER 1OYO Yovesiy q.- AIY
Grid | WI8x97 | W14x145 YA- .- V.. YoYVO/f \ge o A/D
Beam
\ WI18x97 | W14x145 YA« .- V.. YoYVOIf \ge o AUD
Y W18x97 W14x145 YA« VO Yevvorf \Foo farid
Y W18x76 W14x145 YA« VO YevVo/f V00 £y \F NI
£ W18x76 W14x109 VYoo \O- 8 YeYEY Y V00 Fey
o WI18x65 | W14x109 Yy V0.8 Y-YEYIY V.- OFIY
I3 W18x65 W12x72 Y& VOYY ARARRVAYA V.- INTA
% W16x%89 WI12x72 VEe. VOYY AR R RVATA VO - OV/D
A W16x89 WI12x65 YO« VOVY YeveV/A VFO-. fo/
q W16x57 WI12x65 Yoo VoVt YeY-VIA \Fe. YAIO
ye W16x57 W12x58 ARED VAT Y-v.q/s \E. . ARIAL
3 W14x43 W12x58 SRR VOV Y.v.q/8 YO - Y¥/q
\Y W14x43 W12x58 ARED VOV Y.v.q/8 YO INi2
Grid | W24x117 | W14x159 ya. .. V.. YoYAS/f Yf--. A%
Beam
\ W24x117 | W14x159 Ya. .. Vo - YoYA-/f Yf--. A%

vy



Y W24x117 | W14x159 VAR VO - YeYA-/E Yf.- Oy
Y W21x122 | W14x159 YA VO - YeYA-/f Yy.- OOIA Y. NI
£ W21x122 | W14x120 YA« - Va8 Y-YEVIV YY-- INTAT
5 W18x130 | W14x120 YA« - V0.8 Y-YEVIV VY- N2\
I3 W18x130 | W14x120 YA« - \Rie Y-YEVIV VY- ov/f
s W16x89 W12x96 VYoo VOYQ Y. YYY/A V¥ INTAE
A W16x89 W12x96 VYoo VOYQ Y. YYY/A V¥ \aid
q W16x67 W12x96 Yy - 1OYQ Y.YYY/A \Ye . \RIA
ye W16x67 W12x65 Y. VOYY Y-Y-VIA VY. Y/
% W14x61 W12x65 Y. VOYY Y-Y-VIA ARE Y&
'Y W14x61 W12x65 Y. VOYY Y-Y-VIA ARE a/)

1.80E+02
1.60E+02
1.40E+02
1.20E+02

1.00E+02

Weight (ton)

8.00E+01
6.00E+01
4.00E+01
2.00E+01

0.00E+00

-CcB

w Link Truss
m (nfill Plate
=PT

N vBE

= HBE

B=1.08 Laib¥ g5 Juo sbd aiges o339 syl IY Jsi
Fig. 12. Weight components of 6 and 12 story models with 5 =1.08
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Fig. 13. Weight components of 6 story specimens (a) weight of samples with £ =0.91 (b) weight of samples with =0
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Table 10. Characteristics of displacements used in time history analysis

Designation Record Information Duration(sec) | Magnitude M, R(km) | Scale PGA
(in/sec”2)
LAO4 Imperial Vally.1979 39.38 6.5 4.1 1.01 188.4
LAI3 Northridge1994. 59.98 6.7 67 | 1.03 296.7
Newhall
LAS50 Morgan Hill.1994 59.98 6/2 15 2.35 211
LAS59 Whittier. 198 39.98 6 17 3.62 296.7
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