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Table 1. Design results of thin steel plate shear walls for 8-story building

Story tw (mm) a () HBE Section VBE Section
1 5 39.6 W12X65 BOX750X50
2 5 42.6 W12X279 BOX750X60
3 4 42.8 W12X26 BOX750X50
4 4 38.8 W12X65 BOX800X60
5 4 43.0 W12X279 BOX800X60
6 3 43.8 W12X152 BOX800X50
7 2.5 44.0 W12X279 BOX750X50
8 1.5 44.6 WI18X211 BOX800X25
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Table 2. Design results of steel plate shear walls and viscous dampers for

8-story building

Story  tw (mm) a () HBE Section VBE Section C[kN/(m/s)%5 ]
1 4 40.16 W10X60 BOX750X40 8325.8
2 4 43.03 W12X279 BOX750X50 9891.5
3 3 43.42 W10X19 BOX800X30 7103.3
4 3 38.90 W12X50 BOX800X40 10657.8
5 3 42.40 W12X152 BOX750X50 8092.6
6 2.5 43.56 WI12X152 BOX800X40 8104.0
7 2 43.83 W12X152 BOX750X40 7042.9
8 1.5 44.38 WI18X211 BOX800X25 7142.1
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Table 3. Design results of thin steel plate shear walls for 16-story building

Story tw (mm) a(°) HBE Section VBE Section
1 12 38.1 W12X106 BOX1100X70
2 12 40.5 W18X283 BOX1200X70
3 10 41.0 W12X79 BOX1100X60
4 10 36.8 W12X58 BOX1200X60
5 10 36.5 W12X72 BOX1200X60
6 10 37.7 W12X96 BOX1200X70
7 10 41.0 W18X283 BOX1200X70
8 8 413 W16X57 BOX1200X60
9 8 36.7 W12X53 BOX1200X60
10 8 36.7 W16X57 BOX1200X60
11 8 38.0 W12X87 BOX1200X60
12 8 41.6 W18X283 BOX1200X60
13 6 43.2 W12X279 BOX1200X50
14 5 43.5 W12X279 BOX1000X50
15 4 43.6 W18X211 BOX900X50
16 2.5 44.1 W24X229 BOX800X40
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Table 4. Design results of steel plate shear walls and viscous dampers for 16-story building

Story tw (mm) a(°) HBE Section VBE Section C[kN/(m/ s)"'5 ]
1 8 36.3 W12X50 BOX1000X60 6340.9
2 8 36.4 W12X53 BOX1200X50 934.3
3 8 36.5 W12X53 BOX1100X60 11620.8
4 8 36.7 W12X58 BOX1200X60 5811.3
5 8 37.0 W10X60 BOX1200X60 5933.7
6 8 37.1 W10X60 BOX1200X60 11697.7
7 8 37.5 W18X71 BOX1200X60 6432.6
8 8 41.4 W12X279 BOX1200X60 11635.8
9 7 41.6 W12X53 BOX1200X60 6332.8
10 7 41.6 W12X279 BOX1200X60 11824.4
11 6 42.0 W12X50 BOX1200X50 11815.8
12 6 42.0 W12X279 BOX1200X50 6078.9
13 5 43.5 W12X279 BOX1100X50 11732.7
14 4 43.6 WI18X211 BOX900X50 12167.0
15 2.5 43.8 W18X158 BOX800X40 7375.0
16 1.5 44 .4 W18X211 BOX800X25 13066.2
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Table 5. Design results of thin steel plate shear walls for 24-story building

Story tw (mm) a () HBE Section VBE Section
1 20 37.9 W21X182 BOX2100X120
2 20 37.9 W21X182 BOX2400X100
3 20 37.9 W21X182 BOX2200X110
4 20 37.9 W21X182 BOX2200X110
5 20 37.9 W21X182 BOX2200X110
6 20 37.9 W21X182 BOX2300X100
7 20 37.9 W21X182 BOX2300X100
8 20 37.9 W21X182 B0OX2300X100
9 20 37.9 W21X182 BOX2400X90
10 20 37.9 W21X182 B0OX2400X90
11 20 37.9 W21X182 BOX2400X90
12 20 37.9 W21X182 B0OX2300X90
13 20 37.9 W21X182 BOX2300X90
14 20 38.0 W21X182 BOX2200X90
15 20 38.0 W21X182 BOX2200X90
16 20 38.2 W21X201 BOX2100X90
17 20 38.4 W21X201 BOX2100X90
18 20 38.5 W21X201 BOX2000X90
19 20 40.0 W24X370 BOX2100X80
20 15 41.7 W24X370 BOX1800X80
21 10 42.7 W24X370 BOX1800X60
22 8 42.1 W21X93 BOX1500X60
23 8 42.1 W24X370 BOX1500X60
24 3 443 W24X370 BOX1100X50
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Table 6. esign results of steel plate shear walls and viscous dampers for 24-story building

Story tw (mm) a () HBE Section VBE Section C [ kN/(m/s)%5 ]
1 15 36.3 WI18X97 BOX1900X80 12682.0
2 15 38.3 W21X201 BOX2000X80 11791.8
3 15 37.9 WI18X71 BOX1700X90 5855.8
4 15 35.2 WI18X86 BOX1900X80 14886.3
5 15 36.0 WI18X97 BOX2000X80 3444.6
6 15 37.6 W18X158 BOX2000X80 14082.6
7 15 37.4 W18X86 BOX2000X80 13565.9
8 15 37.7 WI18X175 BOX2000X80 14369.7
9 15 38.1 W18X106 BOX1900X80 2411.2
10 15 38.9 W18X234 BOX2000X80 14656.7
11 15 40.7 W18X311 BOX1900X80 13853.0
12 14 40.8 W21X201 BOX1900X70 15977.1
13 13 40.2 W21X201 BOX1800X70 15690.1
14 12 40.5 W21X201 BOX1800X60 15690.1
15 11 40.8 W21X201 BOX1700X60 14082.6
16 10 40.9 WI18X175 BOX1600X60 13277.5
17 10 40.6 WI18X175 BOX1600X60 16206.8
18 10 41.4 W18X258 BOX1500X60 15889.9
19 8 42.0 WI18X175 BOX1400X50 17327.4
20 8 42.0 W18X258 BOX1400X50 16493.8
21 5 43.1 W18X192 BOX1100X50 7980.0
22 4 42.0 W18X40 BOX1000X50 19421.7
23 4 42.7 W18X258 BOX1000X50 17814.2
24 1.5 44.5 WI18X175 BOX800X25 19421.7
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Fig. 4. Details of specimen tested by Sabouri and Sajjadi
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Table 7. Material properties
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Fig. 5. Hysteresis loops of experimental and numerical specimen
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Fig. 6. Calculating annual probability of collapse and CMR
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Table 8. Selected ground motion records for far-field set

S35 b edsdls 4 ln  JuSey (KM Juf amio kol PGAmix(g) PGV (cmvs)
Northridge 1994 6.7 Sl 17.2 0.52 63
Northridge 1994 6.7 Sl 12.4 0.48 45

Duzce, Turkey 1999 7.1 34 olaael 12 0.82 62
Hector Mine 1999 7.1 JEIORCN 11.7 0.34 42
Imperial Valley 1979 6.5 33 ol 22 0.35 33
Imperial Valley 1979 6.5 JEIORCN 12.5 0.38 42
Kobe, Japan 1995 6.9 34 olacael 7.1 0.51 37
Kobe, Japan 1995 6.9 34 slacdl 19.2 0.24 38
Kocaeli, Turkey 1999 7.5 54 slael 15.4 0.36 59
Kocaeli, Turkey 1999 7.5 34 slacdl 13.5 0.22 40
Landers 1992 7.3 34 olael 23.6 0.24 52
Landers 1992 73 34 slacdl 19.7 0.42 42
Loma Prieta 1989 6.9 53 ol 15.2 0.53 35
Loma Prieta 1989 6.9 34 slacdl 12.8 0.56 45
Manjil, Iran 1990 7.4 53 ol 12.6 0.51 54
Superstition Hills 1987 6.5 34 slacdl 18.2 0.36 46
Superstition Hills 1987 6.5 33 ol 11.2 0.45 36
Cape Mendocino 1992 7 Sl 143 0.55 44
Chi-Chi, Taiwan 1999 7.6 Sl 10 0.44 115
Chi-Chi, Taiwan 1999 7.6 Sl 26 0.51 39
San Fernando 1971 6.6 Sl 22.8 0.21 19
Friuli, Italy 1976 6.5 Sl 15.8 0.35 31
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Fig. 7. IDA curves for 8-story building a) Steel shear wall b) Steel shear wall and viscous damper
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Fig. 8. IDA curves for 16-story building a) Steel shear wall b) Steel shear wall and viscous damper
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Fig. 10. Collapse fragility curves for 8-story building a) Steel shear wall b) Steel shear wall and viscous damper
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Fig. 11. Collapse fragility curves for 16-story building a) Steel shear wall b) Steel shear wall and viscous damper
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Fig. 12. Collapse fragility curves for 24-story building a) Steel shear wall b) Steel shear wall and viscous damper
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Table 9. Incremental dynamic analysis results for models

Jow model [Sa]collapse Sa [2/50] Acollapse[xlﬂ_‘l] SMT CMR
aid A SPSW 1.75 0.155 0.943 0.7 2.50
SPSW-VD 2.25 0.81 0.235 0.45 5.00
aib V8 SPSW 0.96 0.37 2.14 0.45 1.85
SPSW-VD 1.05 0.15 0.42 0.22 4.47
aib YF SPSW 1.80 0.3 2.26 1.05 1.71
SPSW-VD 2.21 04 0.95 0.8 2.76
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Fig. 13. Seismic hazard curve for 8-story buildings (logarithmic scale)
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Fig. 14. Seismic hazard curve for 16-story buildings (logarithmic scale)
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Fig. 16. Collapse margin ratio (CMR) versus number of stories
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Table 10. Selected ground motion records for NTH analysis

8,955 oylod 435 et EPydle Aol (KM) oS azmivo 3l alols ol guiges,
1 Northridge 1994 6.7 17.2 D
2 Duzce, Turkey 1999 7.5 12 D
3 Imperial Valley 1979 6.5 12.5 D
4 Kobe, Japan 1995 6.9 19.2 D
5 Chi-Chi, Taiwan 1999 7.6 10 D
6 Superstition Hills 1987 6.5 11.2 D
7 Friuli, Italy 1976 6.5 15.8 D
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Fig. 18. Drift profiles along building height for 8-story building under earthquake records
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