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/] ABSTRACT /

Due to a high level of system ductility, steel moment resisting frames have been widely used for lateral force resisting structural systems in
high seismic zones. Earthquake field investigations after Northridge earthquake in 1994 and Kobe earthquake in 1995 have reported that
many steel moment resisting frames designed before 1990's had suffered significant damages and structural collapse. In this research,
seismic performance assessment of steel moment resisting frames designed in accordance with the previous seismic provisions before
1990's was performed. Buckling-restrained braces and shear walls are considered for seismic retrofit of the reference buildings. Increasing
stiffness and strength of the buildings using buckling-restrained braces and shear walls are considered as options to rehabilitate the damaged
buildings. Probabilistic seismic performance assessment using fragility analysis results is used for the criteria for determining an appropriate
seismic retrofit strategy. The fragility contour method can be used to provide an intial guideline to structural engineers when various structural
retrofit options for the damaged buildings are available.

Key words: Steel Moment Resisting Frames, Seismic Retrofit, Probabilistic Performance Target, Buckling Restrained Bracing,
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Fig. 1. Plan and elevation views of the 3-story building
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Table 1. Dynamic response characteristics of the original model(before retrofit)

Stiffness, K (kips/in)

Strength, P (kips)

Strength Ratio, SR
(=)

Yielding Stiffness Ratio,

Period, T (sec)
a(-)

UBC73 103 485 0.05 1.80 0.15
UBC85 127 618 0.13 1.62 0.19
UBC94 206 915 0.05 1.27 0.28
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Fig. 10. Fragility contours of the original building model subjected to
20 ground motions
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Table 2. Dynamic response characteristics of the retrofitted model

Table 3. Fragility evaluation of the UBC building models after retrofit

K P a T SR Fragility Retrofit effect Target

Case A-1 370 1220 0.06 095 038 evaluation (%) (%) performance
Case A-2 355 | 1241 | 005 | 097 | 038 Case A-1 39 15 Dissatisfy

U Case A-3 149 656 0.15 1.49 0.20 m

B Case A-4 302 1149 | 012 1.05 0.35 u

C | CcaseAs5 558 | 1953 | 0.05 | 0.77 | 0.60 B| CaseA4 36 18 Dissatisty
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