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Seismic Performance Assessment of Steel Moment Frames Using Viscous Dampers:
A Hybrid Approach with Incremental Dynamic Analysis (IDA)
A. KhodaBandehLou

Abstract

This research evaluates the seismic performance of special moment-resisting steel frames (SMRSFs), both with and
without viscous dampers, using nonlinear static (Pushover) analysis per Standard 2800 and Incremental Dynamic
Analysis (IDA) as a benchmark for collapse assessment. The study examines 3D 12- and 16-story structures, with eight
models each (four bare, four with dampers), designed for high seismicity and soil type III, using SAP2000-V19. Key
findings indicate that changing columns from square to rectangular sections increases vulnerability and story drift
ratios, while increasing the number and length of spans in the Y-direction reduces absolute lateral displacement. Results
from both Pushover and IDA methods are consistent and confirm that viscous dampers significantly reduce the
dispersion of IDA results, enhance energy dissipation, and decrease both absolute and relative displacements across all
seismic intensities. Furthermore, the IDA clearly demonstrated that dampers increase the structure's maximum
tolerable acceleration before reaching critical collapse thresholds, effectively shifting structural capacity curves to safer
levels and confirming their effectiveness in improving seismic safety.
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1 6.7 1994 Northridge BeverlyHills-Mulhol 0.52 63
2 6.7 1994 Northridge CanyonCountry-WLC 0.48 45
3 7.1 1999 Duzce, Turkey Bolu 0.82 62
4 7.1 1999 Hector Mine Hector 0.34 42
5 6.5 1979 Imperial Valley Delta 0.35 33
6 6.5 1979 Imperial Valley ElCentroArray#11 0.38 42
7 6.9 1995 Kobe, Japan Nishi-Akashi 0.51 37
8 6.9 1995 Kobe, Japan Shin-Osaka 0.24 38
9 7.5 1999 Kocaeli, Turkey Duzce 0.36 59
10 7.5 1999 Kocaeli, Turkey Arcelik 0.22 40
11 7.3 1992 Landers YermoFireStation 0.24 52
12 7.3 1992 Landers Coolwater 0.42 42
13 6.9 1989 Loma Prieta Capitola 0.53 35
14 6.9 1989 Loma Prieta GilroyArray#3 0.56 45
15 7.4 1990 Manjil, Iran Abbar 0.51 54
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18 7 1992 Cape Mendocino RioDellOverpass 0.55 44
19 7.6 1999 Chi-Chi, Taiwan CHYO011 0.44 115
20 7.6 1999 Chi-Chi, Taiwan TCU045 0.51 39
21 6.6 1971 San Fernando LA-HollywoodStor 0.21 19
22 6.5 1976 Friuli, Italy Tolmezzo 0.35 31
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