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ABSTRACT

Selecting and scaling the set of ground-motion records is among the most
important challenges in collapse capacity assessment and estimation of
structures. In this study, 44 records were considered to estimate the collapse
capacity of the structure .Next, the response spectrum matching degree of each
ground-motion with the conditional mean spectrum at the inspected hazard level
was employed to account for the effect of record selection on the collapse
capacity of the structure and appropriate records were selected per each hazard
level. Further, the spectral shape factor or epsilon was used to incorporate the
effect of spectral shape on collapse capacity. In the first approach, the collapse
capacity of the structure was modified for the overall set of selected ground-
motions via epsilon according to the level of inspected hazard. In the second
approach, the simplified method introduced by Haselton et al. was used to assess
the effect of epsilon and modify the collapse capacity of the structure at the
inspected hazard level. The results of the modified collapse capacity at the
inspected hazard level were collected from three respective methods of record
selection. These data were collected using the overall set of ground-motions with
the epsilon and the simplified method. The obtained results indicate that the ratio
of modified collapse capacity with the effects of record selection and epsilon on
collapse capacity, disregarding the record selection and epsilon effects, are
1.216, 1.174, and 1.197 at the hazard level of 2% in 50 years for the three
discussed methods, respectively. Ultimately, these three individual methods have
rendered approximately equal estimates.
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2 45%45 | 8¢18 | 8¢18 0.04 0.096 36734765 306927 1.215 80.2
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1 45x45 16¢22 0.037 0.058 | 42373125 | 563725 1.187 | 71.56
2 45%45 16¢22 0.037 0.058 | 42373125 | 563725 1.187 | 71.56
3 40x40 12¢18 0.034 0.065 | 28586666 | 309559 1.187 | 65.52
4 40%40 12¢18 0.034 0.065 | 28586666 | 309559 1.187 | 65.52
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1 6.7 1994 Northridge NORTHR/MUL009 NORTHR/MUL279 0.52 D 356 Thrust

2 6.7 1994 Northridge NORTHR/LOS000 NORTHR/LOS270 0.48 D 309 Thrust
3 7.1 1999 Duzce, Turkey DUZCE/BOL000 DUZCE/BOL090 0.82 D 326 Strike-slip
4 6.5 1979 Imperial Valley IMPVALL/H-DLT262 | IMPVALL/H-DLT352 0.35 D 275 Strike-slip
5 6.5 1979 Imperial Valley IMPVALL/H-E11140 IMPVALL/H-E11230 0.38 D 196 Strike-slip
6 6.9 1995 Kobe, Japan KOBE/NIS000 KOBE/NIS090 0.51 C 609 Strike-slip
7 6.9 1995 Kobe, Japan KOBE/SHI000 KOBE/SHI090 0.24 D 256 Strike-slip
8 75 1999 Kocaeli, Turkey KOCAELI/DZC180 KOCAELI/DZC270 0.36 D 276 Strike-slip
9 75 1999 Kocaeli,Turkey KOCAELI/ARC000 KOCAELI/ARC090 0.22 C 523 Strike-slip
10 7.3 1992 Landers LANDERS/YER270 LANDERS/YER360 0.24 D 354 Strike-slip
11 7.3 1992 Landers LANDERS/CLW-LN LANDERS/CLW-TR 0.42 D 271 Strike-slip
12 6.9 1989 Loma Prieta LOMAP/CAP000 LOMAP/CAP090 0.53 D 289 Strike-slip
13 6.9 1989 Loma Prieta LOMAP/G03000 LOMAP/G03090 0.56 D 350 Strike-slip
14 6.5 1987 | Superstition Hills SUPERST/B-ICC000 SUPERST/B-ICC090 0.36 D 192 Strike-slip
15 6.5 1987 | Superstition Hills SUPERST/B-POE270 SUPERST/B-POE360 0.45 D 208 Strike-slip

16 7 1992 Cape Mendocino CAPEMEND/RIO270 CAPEMEND/RI0360 0.55 D 312 Thrust

17 7.6 1999 Chi-Chi, Taiwan CHICHI/CHY101-E CHICHI/CHY101-N 0.44 D 259 Thrust

18 7.6 1999 Chi-Chi, Taiwan CHICHI/TCU045-E CHICHI/TCU045-N 0.51 C 705 Thrust

19 6.6 1971 San Fernando SFERN/PEL090 SFERN/PEL180 0.21 D 316 Thrust

20 6.5 1976 Friuli, Italy FRIULI/A-TMZ000 FRIULI/A-TMZ270 0.35 C 425 Thrust
21 7.4 1990 Manyjil, Iran MANJIL/ABBAR--L MANJIL/ABBAR--T 0.51 C 724 Strike-slip
22 7.1 1999 Hector Mine HECTOR/HEC000 HECTOR/HEC090 0.34 C 685 Strike-slip
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