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x@ =Q u=QoWywSB Q_v xm 'OW xOy=Wt G} QDQwv |xrRrR R= p@k |xOvvmW Cq=YD=
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0 34 34 Delta 6 5 Imperial Valley 1979 1
0 221 25 2 24303 LA-Hollywood Stor FF 6 Whittier Narrows 1987 2
0 124 25 2 24303 LA-Hollywood Stor FF 6 Whittier Narrows 1987 3
0 417 15 8 57382 Gilroy Array #4 6 9 Loma Prieta 1989 4
0 212 16 1 57382 Gilroy Array #4 6 9 Loma Prieta 1989 5
0 367 14 4 47381 Gilroy Array #3 6 9 Loma Prieta 1989 6
0 215 28 2 1028 Hollister City Hall 6 9 Loma Prieta 1989 7
0 309 23 6 UNAMUCSD 6617 Cucapah 6 5 Imperial Valley 1979 8
0 136 31 8 Iznik 7 4 Kocaeli, Turkey 1999 9
0 098 31 8 Iznik 7 4 Kocaeli, Turkey 1999 10
0 207 28 8 1695 Sunnyvale-Colton Ave 6 9 Loma Prieta 1989 11
0 358 13 9 01335 El Centro Imp. Co. Cent 6 7 Superstitn Hills (B) 1987 12
0 258 13 9 01335 El Centro Imp. Co. Cent 6 7 Superstitn Hills (B) 1987 13
0 172 13 3 11369 Westmorland Fire Sta 6 7 Superstitn Hills (B) 1987 14
0 172 28 2 57066 Agnews State Hospital 6 9 Loma Prieta 1989 15
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Abstract
For many years, providing su�cient strength for
buildings, whilst trying to prevent collapse, was the
most important purpose behind seismic codes. After the
Northridge earthquake (1994) and the amount of dam-
age due to brittle behavior in steel structure connections,
many studies about degrading e�ects have been under-
taken. One of the most important degrading behaviors
was in-cycle strength degradation. In recent years, many
researchers have focused on in-cycle strength degrada-
tion in hysteresis cycles. In this phenomenon, degrada-
tion occurs in the same cycle of loading. Recent inves-
tigations done by FEMA-P440A, have shown that the
e�ects of in-cycle strength degradation can be critical in
determining the possibility of lateral dynamic instabil-
ity in Single Degree Of Freedom (SDOF) systems. Multi
degree of freedom (MDOF) systems have more compli-
cated behavior than SDOF systems. In this research, in
order to study the e�ects of such kinds of degradation,
3, 5 and 7 story steel moment frame buildings with three
types of connection (Pre-Northridge, Post-Northridge
and Elastic-Perfectly-Plastic), have been modeled. In
order to have a more precise study, a probabilistic seis-
mic design approach has been used and, then, the relia-

bility of structures at pre-de�ned con�dence levels have
been calculated, By performing Incremental Dynamic
Analysis (IDA), the required parameters in the prob-
abilistic approach, such as demand and capacity, have
been calculated. Results of this study have shown that
in-cycle strength degradation can greatly increase the
likelihood of global dynamic instability and decrease the
reliability of mid-rise steel moment frame structures.

Key Words: In-cycle strength degradation, incremen-
tal dynamic analysis, steel moment frame, pre-Northridge
connection, probabilistic approach.
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