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Fig. 1. Beam to column connection with energy dissipating devices [2]
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Fig. 2. Beam with rotational spring and damper [2]
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Fig. 3. a) Displacement response of frame equipped with damper having different damping coefficient and stiffness
b) Base shear response of frame equipped with damper having different damping coefficient and stiffness [2]
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Fig. 4. Considered beam in Faila's study [6]
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Fig. 6. Considered frame in research of Seculovic et al. [1]
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Tablel. Modal properties of reference 8-story frame and its verification
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Table 3. Far field seismic record properties selected from FEMA-P695
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Table 4. Beam and column properties in SAC 9-story frame

aib » Ogiw (o) adabo g Las (p55kS) 4l 2
Ground W36x160 W14x500 3.65 9.65E+05
1 W36x160 W14x500 5.49 1.01E+06
2 W36x160 W14x455 3.96 9.89E+05
3 W36x135 W14x455 3.96 9.89E+05
4 W36x135 W14x370 3.96 9.89E+05
5 W36x135 W14x370 3.96 9.89E+05
6 W36x135 W14x283 3.96 9.89E+05
7 W30x99 W14x283 3.96 9.89E+05
8 W27x84 W14x257 3.96 9.89E+05
9 W24x68 W14x257 3.96 1.07E+06
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Table 5. Beam and column properties in SAC 20-story frame

A » Sbo g SIUS g Mti:w ::J:;;
Bl W30x99 W24x335 Box 15x15x2 3.65 5.32E+05
Ground ~ W30x99 W24x335 Box 15x15x2 3.65 5.32E+05
1 W30x99 W24x335 Box 15x15x2 5.49 5.63E+05
2 W30x99 W24x335 Box 15x15x1.25 3.96 5.52E+05
3 W30x99 W24x335 Box 15x15x1.25 3.96 5.52E+05
4 W30x99 W24x335 Box 15x15x1.25 3.96 5.52E+05
5 W30X108 W24x229 Box 15x15x1 3.96 5.52E+05
6 W30X108 W24x229 Box 15x15x1 3.96 5.52E+05
7 W30X108 W24x229 Box 15x15x1 3.96 5.52E+05
8 W30X108 W24x229 Box 15x15x1 3.96 5.52E+05
9 W30X108 W24x229 Box 15x15x1 3.96 5.52E+05
10 W30X108 W24x229 Box 15x15x1 3.96 5.52E+05
11 W30x99 W24x192 Box 15x15x1 3.96 5.52E+05
12 W30x99 W24x192 Box 15x15x1 3.96 5.52E+05
13 W30x99 W24x192 Box 15x15x1 3.96 5.52E+05
14 W30x99 W24x131 Box 15x15x0.75 3.96 5.52E+05
15 W30x99 W24x131 Box 15x15x0.75 3.96 5.52E+05
16 W30x99 W24x131 Box 15x15x0.75 3.96 5.52E+05
17 W27x84 W24x117 Box 15x15x0.75 3.96 5.52E+05
18 W27x84 W24x117 Box 15x15x0.75 3.96 5.52E+05
19 W24x62 W24x84 Box 15x15x0.5 3.96 5.52E+05
20 W21x50 W24x84 Box 15x15x0.5 3.96 5.84E+05
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Table 6. Structural response under different seismic records in 9-story frame
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Table 8. Structural response under different seismic records in 20-story frame
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Fig.7. Optimal distribution of connections equipped with damper in 9-story frame under seismic records of
a) Landers b) Kobe c¢) Northridge in linear mode
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Table 9. Optimal properties of 20-story frame
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Fig. 8. Optimal distribution of connections equipped with damper in 9-story frame under seismic records of
a) Landers b) Kobe c¢) Northridge in non-linear mode
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Fig .9.0ptimal distribution of connections equipped with damper in 20-story frame under seismic records of
a) Landers b) Kobe c¢) Northridge in linear mode
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Fig.10. Optimal distribution of connections equipped with damper in 20-story frame under seismic records of
a) Landers b) Kobe c¢) Northridge in non-linear mode
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Fig. 11. (continue): Convergence curve of objective function in studied structures in linear and nonlinear
mode of structures under seismic records of: a) Landers b) Kobe ¢) Northridge
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Fig.12. Structural response (objective function) curve in third mode distribution of connections equipped with damper
in 9-story frame under seismic records of a) Landers b) Kobe c¢) Northridge
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Fig. 14. Structural response (objective function) curve with three stiffness factor 0.2, 0.3 and 0.4
for 9-story frame under record of the Northridge earthquake
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Fig. 15. Response of maximum displacement of 9-story frame under record of the Kobe earthquake in
a) non-linear and b) linear mode
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Fig.16. Response of base shear of 9-story frame under record of the Kobe earthquake in a) non-linear and
b) linear mode
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Fig. 17. Response of maximum displacement of 20-story frame under record of the Kobe earthquake in
a) non-linear and b) linear mode
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Fig. 18. Response of base shear of 20-story frame under record of the Kobe earthquake in a) non-linear and
b) linear mode
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